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Omnes res creatfe sunt d i v inmsapientiae et potentize testes, d i v itircfel icxtati s
h umanae — ex lmr um u su bow ld s C rea tor is ; e x pulch r itudine sap z

’

cntmDomini ;
ex ceconomift in eonserva tione . pr opor tione , r enova tione , p otentia maj estatis
e lu ee t E arum i raqu e indaga t io ab hominl bus sib i r eli ctis semper aestimata ;
{1 ve re e r ud i ti s e t sapient i b us semper e x cu lta ; ma le doet i s et bar b ar is semper
inimica fu i t.

Qu el que soit Ie principe de la v ie. anima le , il nefa ult qu '

ouvr ir les yeux pour
vonr qu

’

elle est le chef-d'eeuv re de la Toute-pu issance , et le b ut auqu el se rapper
tent toutes ses operations

—BRUCKNER, T/ze’orw da Systeme Anima l, Leyden,
1767 .

. The sylvan powers
Obey ou r summons from the ir deepest dells
Th e Dryad s come , and throw the ir garlands wil d
And odorous branches a t ou r feet ; th e Nymphs
That press W i th nimble step th e mounta in-thyme
And purple heath-flower come not empty -handed,
Bu t scatter round ten thou sand forms minu te

Ofvelvet moss or h chen, tornfrom r ock

O r rifted oak or cavern deep : th e Namds too
Qu it their loved native stream, from whose smooth face
They crop the l i ly, and each sedge and rush
Tha t drinks th e r ippl ing tide °

th e froz en poles ,
Wh ere peril w a its th e bold adventurer’s tread,

The burning sands ofBorneo and Cayenne ,

All , all to u s unlock the ir secret stores
And pay thei r cheerful tribu te .

J TAYLOR
,
NOTU'ZC’l

,
18 18 .

A LE R E F LAMM\\I .



CONTENTS OFVOL. XVI I I .

[FOURTH s eams ]

N U M BER t
'

I I l .

I . On th e A fiinities ofth e Anthoz oa Tabu lata. By D r . GUST AV
LI NDSTRDM
II . On the Colydmlfe ofNew Zealand . By D . SHAR P
I II . E oz oon cmzadense according to Hahn. Bv J . W . DAW SON

,LL .D .

,
E R S F .G.S.

IV . Descript ions oftw o ne“r Spec ies ofOp/u
'

ocoma . By EDGAR
A . SMITH

,
F . Z .S. Senior A ss istant in th e Zoologi cal Department

,

Bri tishMuseum
V. Th eMammals ofTurkestan. By Dr . N . SEVE R T Z OF F

VI . Descriptions ofnew Genera and Spe c ies ofNew -Zealand
Coleoptera — P art I I I . By FRANC IS P . P ASCOE

,
F .L .S. &c .

VII . Note on a second Species ofs
'

r obrmzc/ms ( C . By
D r . ALBERT GUNT I I E R ,

F .R S.

V I II . Contributions to th e Study ofth e ch ief Generi c Types
ofth e P alae oz o ic Ce i als. Bv JA 11fE s THOMSON , and H.

A LLEYN F. N ICHOLSON, F R .S.E . ,
P rofessor ot Natw al

I I lst01 y
° in th e Uu i 1 ersity ofSt. Andi ews. ( P lates I —II I .

On th e Embryology ofth e Ne 1nert ina , b\M. J . Ba i rois ; Supposed
Laurentian I * ossi1

,
b y D r . H. Alle 1 na N i cholson ; Desn iption

ot a new R odent Irem Cent1 a l A s ia, b y James \VoodMason
,

E sq . ; 1\I r . I I e1 1 1 1ann y ou Jhe 1 ing on th e Use ofth e ”
°I e 1 11 1

I lomogem , by I Bay Lankeste1
°

: O11 th e Animal of31 1110
por a a lczcoims

,
b 1 P rof. P .Ma1 tin Duncan ; Deep Sea R e

searches
,
by G . C . 73—78

NU M BER CIV.
IX . No tes on th e. I

’
a lwow ic orals ofth e State 0 1 Ohm. By I I .

\I C 11 0 1 SON, \I . I ) ”Sc , F . I . I rof'e s snr o l Natura l
I I is lor v in th e I

'

niw r snv ofS t .\nd 1°1 ( l
'
la l eV. )



i v CONTENTS.

X . Notes onCarboniferous Lamellib raneh iata . By R . ETHER IDGE
,

Jun
,
F . I S. ( P late IV .)

XI . New S 1 e eies ofColeoptera from th e Island ofR odrigue z , col
lected by th eNaturah sts accompanying th e Transit- of—Venus E x pedi t ion. By CH a rm s 0 . IVATE RHOUSE

,
Senior A ssistant

,
Zoological

Department
,
BritishMuseum

X II . On a smal l Collection ofLep idoptera from Cape York and
th e South - east Coast ofNew Guinea. By ARTHUR G . BUTLER

,

F .L .S &c.

X I I I . On a newVi ctorian Graptol ite . By FREDER ICKM‘COY,
P rofessor ofNatural Science inth e University ofMelbourne, &e .

X IV . Observat ions onD r . Sev er tz oif's “Mammals ofTurkestan.

By G . E . DOB SON, M .A .

,
M.E .

,
&c.

XV. Notes on some Genera ofNudibranch iateMol lusca
,
w ith

Not i ces ofa new Genus and ofsome h itherto undescribed Species
,

inthe Col lection ofth e Bri tishMuseum. By P . S. A BRAHAM
,
M .A .

B.Sc .

,
F .Z .S. ( P latesVI . 8: VI I .)

XVI . OnA nflzr a cosa ur usBa ssella
’

(Huxley) . By THOMAS A TTHEY

( P latesVI IL- X I .)
XVI I . TheMammal s ofTurkestan. By D r . N. SEVE R TZ OF F

P roceedings ofth e R oya l Society 1 74
,
178

P roceedings ofth e Geolog ical Society 1 80— 186

P a rker z
'

a inferred to hav e been a Species ofIfydmctz’m
'

a
,
by H. J .

Carter, F .R .S. &c . On Sacciza r omyces cer evz
’

szke
,
byMM. F ran

c isco Quiroga y R odriguez and Enriqu e Serrano y F astigati ;
Notes 0 11 a Col lect ion ofGeolog ical Specimens from th e Coasts
ofNew Guinea

, Cape York
,
and ne igh bour ing Islands, collectedby W i ll iamMacleay, E sq.

,
P resident ofth e New - SouthVVaIes L innean Society

,
Sydney, by C . S. W i lk inson, Govern

ment Geologist ; On a new k ind ofP sorospermia (Lith ocystz
'

s

S dmez
'

der i) , parasitic in E ch inocardinm corda tum
,
byM. A .

Giard ; Not ice ofa new Suborder ofP terosauria
,
by P rof. O.

C .Marsh 1 87— 195

NUMBER CV.
XVI II . The Dev eloriflment ofth e Ova ofC/ztlzom'

us in th e Body of
th eMother

,
and th e t

ormation ofth e Blastoderm. By ANTONSTECKER
X IX . Th eMammals ofTurkestan. Bv Dr . N . SEVE R '

I
‘

Z OF F



C0NTENTS.

P a e

XX . Descriptions and F igures ofDeep-Sea Sponges and the ir 3

Spicules
,
from th e A tlant ic Ocean

,
dredged up onb oa rd I I .M.S.

‘P or

cu ine ,

’ ch iefly in 1809. By 1 1 . J . CA R T ER , F . LS . Sec. ( P latesX I .

XXI . Ona Col lection ofLepidm tera from P ortMoresby, New
Guinea. By ARTHUR G . BUTLER

,
&c.

XX I I . Onsome new and remarkable North -A tlantic Brach iopoda
Bv J . GWYN JEF FREYS

,
LL .D .

,
F .R S.

XXI I I . On the Structure ofth eMonth in Suck ing Crustacea
By P rofessor J . C . SC‘HI UDTE

Ne wBook —Monograph ofth e A siatic Ch i1°0pte1°a, and Catalogue
ofthe Spec ies ofBats in th e Col lection ofth e IndianMuseum

,

Calcutta, by G. E . Dobson
,
M.A .

,
M.E .

,
&C.

P roceedings ofth e R oyal Society

On the D iscovery ofth e Tr e'genz
'

a acutz
’

costa ta (M‘Coy) in th e L iv ing
State

,
by F .M‘Coy, P rofessor ofNatural Science inMelbourne

Univers i ty ; On th e R eproduct ion ofth e D ioeciousValue r , byM. L.

-F . Henneguy ; On th e F ur
- Seal ofth e Islands ofSt . P aul

and Amsterdam
,
b v P rof. \V. P e ters 273— 276

NUMBER CVI .

XXIV . Th e A frican E lement in th e Fauna ofIndia a Critic ism
ofMr . \Va11ace ’s v iews as expressed in th e Geog raph i ca l D istribu
t ionofAnima ls .

’

By \V. T. BLANF ORD, F .R .S . &c

XXV . Onth e Structure ofth eMonth inSucking Crustacea. By
P rofe ssor J . C . SCHI ODTE

XXVI . On th eMode inwh i ch the Young ofth e New - Zealand
A stam

'

zlcc a ttach themse lves to th eMo ther. By P rof. J . \VOODM A SON
XXVI I . Descriptions and F igures ofDeep-Sea Sponges and the ir

Sp i cules
,
from th e A tlanti c Ocean, dr edged up on board I I .M.C.

‘l ’ or

cup ine ,’ ch ie tly in 1869. By 1 1 . J . CARTER
,
F .R .S. &e

XXVI I I . On a new Genus and Spec ies ofCollembola fromKer

g uclen Island . By Sir J OHN LUBBOCK , Bart ,M. P .

XX IX . TheMamma ls ofTurkestan. By Dr . N. SEVE R '

I
‘

Z O F F 325

XXX . Description ofa new Spec ies of.Il antz
'

rlm. By P rof. .I



v i CONTENTS

XXX I . She lls Ofth e Li ttoral Zone and Freshwater and Land
Shells

,
inJersev . By E . D UP REY

XXX I I . A ddi tional R emarks 011 th e Classification ofth e Genera
ofClair op tem. By G . E . DODSON

,
M .A .

,
M.B.

,
&c.

XXXI I I . Descript ion oftwenty new Species ofH t s/1101 ldd
’ By

ANote on th e P henomena ofD igestion 1n the Coek1 oach ( P e1
°

1

'

p laneta

( 1 11101 10mm b yM. F éIix P lateau
,
Singular Cevlonese F 1 ogs ;

R emarks on F ossi ls from th e A shley P hosphate-Beds R eply
to some Observations byMr . Gwyn Jeffreys on th e Cru ise of
H.M.S.

‘Valorous in 1875
,
by G. C .VVallich ,M.D . . 355 - 359

NUMBER CV II .
XXX IV . On P €) Ip ( 1t168 1 101m- z ea la 1zdm. By Capta inF . W . HUT

TON
,
D irector ofth e OtagoMuseum. ( P late XVI I )

XXXV . CD th e F ecundat ion ofth e Egg in th e Common Fowl
By P . TAUBER
XXXVI . Th eMammals ofTurkestan. By Dr . N . SEVE R T Z OF F 377

XXXVI I . D esc1 iptions and F igures ofDeep - Sea Sponges and

the ir Sp i cu les, from th e A tlant i c Ocean, dredged up on boa1 d HM.S.

‘P orcup ine,’ ch 1 efly in 1 869. By A . J . CARTER
,
F HR S. &c.

XXXVIII . Desc1 iptions ofsupposed new Birds from th e Kh asi
Naga I I ill- 1°anges, south ofth e Brahmaputi a R i1 er, A ssam. ByMa jor H. II . GODW IN-AUSTEN

,
F Z . .S &c

XXX IX . Note on th e Genera A ctacozdes and Pm ( 11 191771 1 0113 ByEDW AR D J . M IERS
,
A ssistant In th e Zoological D epar tment

,
B1 itishMuseum

XL . Notes on a Group ofR ussian F usuh
'

me . By HENRY BBRAD Y
,
F .R .S. ( P late XVIII .)

XLI . D escriptions oftwo new Species ofCetomzdce . ByCHARLE S
O . “LATBRHOU SE

XLI I. New and pecul iarMol lusca ofth e P ecten,Mytz'lus, and

A r ea Fami l ies procured in th e ‘Valorous Expedi t ion. By J . GWYN
JEF FREYS, LL .D .

,
F .R .S.

XLII I . Description ofa new Species ofMacr otu s. By G. E

D ODSON
,
M .A .

,
M.E .

,
&e.

R esearches 011 th e P henomena ofD igest ion and on th e Structure of
th e D ig est ive A ppara tus in th e Belg ianMy riopods . b yM. Feli x



v i i

P lateau ; On th e Femoral Brushes ofthe 31 11 1 111114 1 and the ir
Func tion, b y P rof. J . \Vood On th e Geog ra h ica l Dis
tr ib utionoféb/ek occplmla , a Genus ofrllnnh'

dce
,
by P ro J .Mason ; On th e Capture ofRattlesnakes, and on the A ssoc i

at ionofthese Serpents with a smal l Owl and a l i ttleMarmot
,
byM. A . Trécu l 437—439

NUMBER CVII I .
XLIV . Descri ption ofa new Species offil antia’w w ith P o inted

Eyes . Bv P rof. JAMES “b oo -MASON
XLV. On some new and l ittle -known Amph ipodous Crustacea

By the R ev . T. R . R . STE BmNG
, M .A . ( P lates XI X . XX . )

XLVI . Descriptions oftwenty-fi ve new Spec ies ofHesper z
'

dre from
h is ownCollection. Bv XV. C . I IEW I I

‘

SON

XLVII . Descriptions and F igures ofDeep-Sea Sponges and their
Spicules, from th e A tlanti c Ocean, dredged up on board H.M.S
P orcupine

,

’ ch iefly in 1869. By B . J . CAR TER , F .R .S . &c.

XLVI II . On a Col lect ionofLep ido tera recently rece ived from
A byssini a. By AR THUR G . BU TLER , &c.

XLIX . New and pecul iarMollusca ofth e Kellia
,
La cz’na

,
Cyp r ina ,

and Cor bula Famil ies procured in th e ‘Valorous Expedit ion. ByJ . GWYN JEF F R EYS, LL .D .
,
F .R .S

L. List ofMollusca col lected b y th e R ev . A . E . Eaton at S its
bergen during th e th irdVoyage ofB. Le igh Smith , Eq . Ste l . ol .

,

in the Greenland Sea . Determined by J . GWYN JEF F R EYS, F .R .S . 499

LI . Description ofa new S ecies ofVesp erugo from Zanz ibar. By
G . E . Donsox ,MA .

,M.B. , & e .

New Books z—Mongol ia, th e Tang ut Countrv , and the Sol itudes of
NorthernTibet, be ing a Narrative ofThree Years ’ Trave l in
EasternHigh A sia b y Lieut. -Col . N. P rej eva lsky .

— Th e SchoolManual ofGeology, by the late J . B. Jukes. Th irdEdi
t ion, rev ised and enlarged , b y A . J . J likes-Browne , F .G .S. &c. 501

, 503

Anatomi cal andMorphologi cal R esearches on th e Nervous System
ofI lymenopterous Insects, byM. Ed. Brandt ; On some R e

markable Species ofAl antida ’

,
by P rof. J . “b od-Mas on ; On

R ha bdztz
’

s ster cor a lis , byM. Bava On th e intimate P henomena
ofCe ll-D iv ision, byM. II . F oI; On a Species ofI apyx , by
P rof. J . \Vood -Mason, On the Fecunda tionofth e Egg in th e
Common Fowl

Index



P LATES INVOL . XVI I I .
P LATE I ]

II . k
( Generic Types ofP alaeoz oi c Corals .

IV. Carboniferous Lamell ibranch iata.

V. P alaeoz oic Corals ofth e State ofOh io .

31
1

1 } Nudibranch iateMollusca .

VI II .)
IX . I

X } ~Anthracosaurus R usselli .
XI .J
X II .

)X II I .

XIV . 5-Deep- sea Sponges from th e A tlantic .

XVII . P eripatus novae- z ealandiae .

XVIII . RussianFusul inas .

XX .

Amphipodous Crustaceans.



THE A N N A LS

AND

MAGAZ INE OF NA TURAL HISTORY.

[FOURTH SER IES ]

. . p e r li te ra spa rgi te museum.

Naiad e s, e t Circum w tr eos con8 1d 1te fonte s .

P o ll ice v x rgmeo te ne r os h ie ca rp l te flores
F lonb us e t p ictum. d i vw. reple te camstr um
A t vos. o Nvmph te Cra tende s. 1te sub undas :
I te . r e cu rv a to va r ia ta ca ra lh a tr uncoVc lh te mu scosns e r up ib u s, e t mih 1 conch as
F e rte , D eae pe lag l , e t pm

?
conchyh a suceo.

P a r thenu Gmnne tfan'

i E01. 1 .

No . 103. JULY 1 876 .

I . On the Afi m
’

tz
’

es ofthe Anthoz oa Ta bu la ta .

By D r . GUSTAVLINDSTR6M* .

SINCEMi lne-E dwards and Haime fi rst l ai d the foundat ions of
the i r cl ass ificat ion ofth e A nthozoa i n thei r great works

,
a

lar e amount ofmater i al has been amassed on var ious hands
,

ant?necess i tates on nearer i nvest igat ion a rev is ion and
,
as an

unavoi dable attendant ofthe progress ofsci ence
,
a rearrange

ment ofthe var ious parts ofthe system. But amongst a ll
the orders ofA nthozoa none seems to stand so much in need
ofrev is ion as that ofthe Tabul ate Corals ; and the purport of
the present paper i s to demonstrate th at th is order 1s composed
ofgenera belonging to qu ite d ifferent cl asses ofthe an imal
k ingdom

,
and hav ing no zoological affin it i es with one another ;

whence i t results that the order A nthozoa Tabu lata must
be broken up and its const i tuent genera distr ibuted amongst
other cl asses and orders p reviously known B av in examined
a lmost al l genera belong ing to the Tabulate Corals

,
Fcannot but

concur i n the op inion
,
wh ich P rof.Verr illT, as far as I know,

P ubl ished in th e P roceedings ofth e Swedish A cademy ofSciences,
1 873, and translated, w ith amendments and addi t ions, by the author.
Communicated by Dr . H. A lleyne Ni cholson.

T
“ On th e Zoological A flimties ofth e Tabulate Corals, P roc . Amer.

A ssoc . Adv . Sci. 1 807 , p . 150 ; “R ev iew of Corals and P olyps ofW . Coas t
ofAmerica , Trans . Conn. A cad. v ol . 1 . 1 868- 70, p . 51 8 ;

“A fiini ties of
P almoz oic Tabulate Corals with e x istin Spec ies, Si ll imans Jo .urn 1872

,p . 187 . See also W . S . Kent
, Ann. Ii ag . Nat Hist . 1870, v i . p . 384.

Ann. (ff:Mag . N. Hist. Ser . 4 . Vol. x vm. 1



2 Dr . G . Lindstrom on theAfi nz
'

tz
'

es

was the fi rst to express, that th e order Tabulata is founded
on a character too art ificia l to allow ofits retent ion .

The ch ief dist inct ive feature ofthe Tabulate Corals is stated
to b e the presence oftabular or floors

,
represent ing what may

be aptly called th e hor i zontal element ofthe coral
,
i n d irect

opposi t ion to the vert ical elements , v iz . th e wal l and the septa .
A ccord ing to my v iews ofthe different parts ofthe coral lum,

these tab u laz are completely homologous with the dissepiments
ofthe other corals . They cons ist ofsclerenchyma secreted
by the basal parts ofthe an imal , with in the wal l and between
the septa . In many Cya thophylloids i t is very easy to see how

the ves icular dissep1ments i n th e centre ofthe v iscera l chamber,
ere the septa are absent , pass without the least interrupt ion

into l arger
,
elongated

,
fa intly convex

,
and hor i zontal l aminae

,

or even into a s ingle l amin a
,
which

,
being smooth and more

01
° less hor i zontal

,
can i n no w ay be dist inguished from a com

plete tabula . In longitudinal sect ions ofthe Cyathophylloids,
tabulae are seen i n one place and smal l ves icular d issep iments
i n another

,
at the centre ofthe same ind ivi dual. W e can thus

see without any difficulty how th e latera l ves icular dissepiments
are changed into tabulae . In some Cya thophylloids i n wh ich
the cup is deep there seems to ex ist an exception, in so far that
there is apparently an ex ter ior zone ofves icul ar dissep iments

,

the laminze compos ing wh ich are d irected i n a sl ant ing manner
outwards and upwards

,
and which have no connexion w ith

an i nter ior zone ofhor izontal tabulae. Th is sharp d istinct ion
is due to the c i rcumstance that those parts ofthe dissep iments
which a re s imultaneously formed do not l i e in the same plane

,

but are elevated at the s ides and deeply depressed centrally .

Thus the tab ulee
,
lying deep down centr al ly

,
are envi roned

l aterally by o lder masses ofdissep imental t issue ; and th is
causes an apparently distinct line ofdemarcat ion between the
central and peripheral zones (see ,for example, E dw . Haime

,

P ol. Foss . des Terr . P al . pl . vi i i . fig . 4 a ). In other genera
,

again
,
as D zlz flzyplzg/llum,

Columnam
'

a
,
and the

d issep iments are in a very high degree
,
as i t were

,
pushed

as ide and the septa somewhat shortened ; Wh ilst i n other
genera

,
such as P lzolidoP hyllum and some Cystt

'

phy lla , the
d issep imental ves icles have qui te di sappeared

,
and the septa

are reduced to a min imum
,
being somet imes whol ly want ing

,

01
°

only faintly ind icated by rows ofsparsely developed Spines .

Th is diminut ion ofth e septa and d issepiments is ofnecessi ty
accompanied by an enl argement ofthe smooth centra l space

,

wh ich is seen at the bot tom ofthe cup to be uncovered by the
septa and to b e formed by the tabulae . Th is surface is con

t inned w i thout interrupt ion between the septa
,
and occupies



oft/10 [1 11 1/1o 0 T abu la ta . 3

th e i lacc ofthe d issepiments (as,fo r e x ample
,
i n some P ly/0710

in the same way a s the d issepiments may occupy
the place ofthe tab u lze . Th is identi ty ofthe tabulae and
d issepiments is perhaps i n 110 forms so ev ident as in the Cya
f/zop lzylla , i n wh ich there a re frequent passages between both
these selerenehyma tous secret ions

,
whereby i t is demonstrabl e

that they are immed iate cont inuat ions 01
° transformat ions of

one another . 0 11 the other hand
,
there are Heliolitidze i n

1 1 h ich a long i tud ina l sect ion shows dissepimental tissue ofqu ite
a Cystiphyllidean type part i ally supersed ing the usual regular
tabulae. A compound Cystz

'

[cg/Nam (such as C. cy lindr icmn,
where the indiv idual

fi

cora llites a re often very narrow
,

and are each traversed by crowded and regular hor i zontal dis
sepiments

,
qu ite resembles a tabul ate coral i n its long itu

dinal sect ion
,
and cannot be d ist ingui shed fromone so far a s th is

part icular poi n t is concerned . The fact seems to be that some
corals wh ich

,
l ike Syr ing epor a and Columna r z

’

a
,
have been

placed amongst the Tab u lata on account ofthei r floors
,

are

rather to be regarded as R ugose corals . I t is also very d ith
cult in longitudinal sect ions to see any great difference between
a 11]{07101511 in01° Emmons z'a and a Cystip /zy llum,

al l al ike h av ing
the v isceral chamberfi ll ed up with abundan t ves icular dissepi
ments. Bes ides

,
there are several recent corals ofqu ite remote

zoological affini t ies
,
such as Tubz

'

p or a ,wh ich are provided w ith
tab ulee

,
thus resembl ing Sy r ing ep hy llum and Syr z

'

ngopor a .

D uncanhas al so shown how Lop /w izel'ia is provided w ith tabulae
(Madr epor . ofthe P orcupine ’ E x p . p . AmongstMeso
zo ic genera

,
Cla usas trcea and Cya tlzop izom ,

accord ing to De

F romentel ( Intr . P ol. F oss. pp . 278
,

have tabulae so

s trongly developed as to lead h im to place them i n the
T abulata . I amofopin ion

,
therefore

,
that there is no difference

ofkind between dissep imental t issue and tabulae
,
both belong

ing to the same sort ofendotheca . The R ugose corals there
fore

,
and some other forms

,
are j ust as much tabulated as the

Tabulata
,
and the l atter are j ust as much d issep imental as the

former
,
there being in th is respect a complete agreement b e

tween the two groups.

There are
,
moreover

,
other an imals wh ich in thei r h ardened

t issues possess t abulae
,
or have the cav i ty formerly occupi ed

by the i r body d ivi ded into compartments by transverse floors
placed at tol erably regul ar intervals and these have therefore
been regarded as Tabulate corals

,
though I th ink there is no

longer any reasonfor retain ing them amongst the A nthozoa .

Th is is the case wi thMz'llep or a , and probably also with A aro

p or a . In a former aper (“Anthozoa P erforata ofGotland
,

”

p . 3) I endea vou re to show th at the polypary of.Wz
'

llep or a

1 a
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h as not the least rel at ionsh ip to th at ofthe Hel iol i t idae . In

its spongiose mass there are no cal icles proper
,
clearly ci rcum

scr ibed by a wal l ofthe i r own ; nor are there any septa . The

animal is shel tered in an i rregular tube ofthe general mass
,

the texture ofwh ich is such that the coral
,
i f A nthozoan

,
woul d

have to b e placed amongst the P erforata . A ccord ing to the
observ at ions ofboth L . Agass i z and P ou rtales*

,
the animal

ofi ll z'llepor a is a true Hydrozoon and although the l atest
researches ofMoseley Nature

,

’
v ol . x i i i . p . 1 38) seem to

leave i t undecided whe ther i t is t ruly Hydrozoan or A nthozoan
,

I th ink it better
'

to remov e th e genus from the A nthozoa— the
more so as the above natural ists

,
who alone h ave described the

animal in its l iv ing state
,
are ofth is op in ion ‘

I
‘

. A t the same
t ime w e may discard al l conclusions that might be drawn as
to th e systemat ic pos i t ion ofthe supposed relat ions ofMi lle
p or a . Through the researches ofVerr i l l I , i t is known that
the animal ofP 0017[op e r a i n no way resembles th at ofMillepor a ,
but that the former is a true A nthozoan

,
ak in to the Ocul in idae

and Stylepfeor a .

The Si lur ian genus Labec/z z'a
,
E . H.

,
also seems to partake

ofs

ydroz oan characters . In its earl iest stages ofgrowth
th is foss i l cons ists ofa very th in ci rcular disk

,
with concentric

l ines ofgrowth beneath
,
and having the superior surface studded

with blunt Spines
,
wh ich radiate from the centr e

,
and also coa

l esce and form continuous r idges . In th is state i t remi nds one
ofnoth ing more than the sclerob asis ofthe Hydr ozoan genu s
Hydr a ctz

’

m
'

a ; and the only difference seems to be that Labeclzz
’

a

is ent irely calcareous
,
whi lstHydr actz

'

m
'

a is corneous . During
the course ofgrowth the primi t ive disk ofLabecl u'a is i ncreased
i n th ickness by the addi t ion ofsuccess ive th in strata

,
which

closely conform to the subj acent fundamental crust
,
being ele

v ated where the sp ines are s ituated . A s these success ive layers
l eave a small space between them,

and are i n themselves very
th in

,
they give r ise to a false a pearance oftabulae . Mi lne

E dward s consi ders (Hist . Nat . Cor . i i i . p . 284) th at the spines
a re proj ect ions upwards from the rim ofthe supposed cal icular
wal l ; but there is not the least tr ace ofany wal l ci rcum
scr ib ing any cal icle

,
or ofany septa

,
and these spines are

only the last ones ofthe uppermost stratum superimposed on

i t P our tales, Deep-Sea Corals,”Illustr . Cat.Mus . Camb r . no. iv . p . 56 .

1
' If

,
as Dr . Duncan state s, in consequence ofthe last researches ofMr .Mose ley Nature ,’ A pri l 1 3th , Millep or a is real ly an Antho

z oan, it deviates ina high degree from other Corals
,
and canbyno means

be all ied wi th the Heliolitidw.

1
“ R ev iew ofCorals of“7 . Coast ofAmerica

,

”
Trans. Conn. A cad.

vol . i . pp . 2
,
523.



ofthe t int/102 01 1 Ta bu la ta .

the i r predecessors
,
one beneath the ether

,
l ike so man

y
ih

ve rted funnels . I t was recently po inted ou t to me by G . E isen
that there are l arge specimens found in Got land combin ing
the pecul i ar features ofLa bec/n'

a with those ofCmnos tr onm; so ,
perhaps

,
the re may also be reason to el iminate the latte r from

the A nthozoa .

Next we have to cons ider a great v a i iety ofother foss i ls
wh ich are gene rally s tated to be Tabulata

,
but wh ich in real i ty

ar e Bryozoa . Foremost stands the genus I f
numerous specimens ofthe common Si lu r ian i ll . p etr opolc

'

lana
,

P a 1 1d.

,
be closely scrut in ized

,
i t w i l l be seen that its semi

g
lobose colony

,
so close ly resembl ing a Fa vosz’tes i n its i n i ti al

ev elopment, h a s an origin that could hardly be suspected.

I t begins
,
indeed

,
a s a Bryozoon

,
a s a D iscopor ella , as what

Hal l has termed Cer anwp or a imbr ica ta (P a l. N . Y. v ol. i i .
p . 1 69

,
pl . 40E . figs . 1 a—l There can be no doubt that

th is is closely all ied to the recent D z

'

scopor ella (see F r . Sinitt
,

( Efvers .Vet. A kad . Ferh and. 1866
,
p . 476

,
pl . xi . fig . The

basal surface ofa when the epitheca is very
th in

,
clearly shows that i t is i n its first or igin a C'er amozoom .

The smal lest Cer amopor ce wh ich I h ave. h itherto seen cons ist
ofa th in c ircular d isk w ith elevated edges . F rom the smooth
centr e ofthe su er ior surface four orfi ve wedge—shaped zooeci a
rad iate outward

j

s
,
each ofa length ofBL millim.

,
the i r mouths

be ing obl i que
,
with the infer ior l ip somewhat protracted . On

both s i des ofthemonth there is a shor t
,
po inted spine . In its

i nter ior such a zooeci um is transverse ly d iv ided by some i rre
gular tabulae. The in tersti t i al r ibs

,
which are so character ist ic

ofthe °Discoporellidae, are also d ist inct ly seen between the
zooeci a ofCer amop or a . New zooeci a are budded forth in qu in
cunx from the corners ofth e old zooeci a ; and in the per iphery
ofthe colony they become more crowded

,
hav ing the mouth

oval and erected . In the i nterst ices is seen what might be
taken to be a coenenchyma but th is i n real ity is composed of
noth ing but smal ler i rregular zooecia . When the colony h as
spread out l ateral ly

,
there are seen at the s ides ofthe first

smooth centrum severa l others regularly d istri buted on the
surface

,
from wh ich zooeci a rad iate, j ust as i f the d isk were

composed ofan aggregat ion ofcoalescent i n i t ia l buds . W hen
the colony h as thus ga ined the expanse ofan inch or more

,

the zooeci a grow vert ical ly upwards ; and the colony by - and
by assumes a semiglobular shape

,
and is converted into a

di ontz
'

cu lc
’

por a . All the zooeci a are then tubular, the irmouths
qu i te c i rcular

,
and armed with a pai r ofvery short spines

,
thei r

s i ze varying in d iffe rent cases . The larger zoo e
ci a h ave around

them e ither an empty space a s above stated
,
a cel lular
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t issue
,
resembl ing a coenenchyma

,
and cons ist ing ofsmall er

c i rcular or polygonal tubes . The walls ofthe zooeci a are
sol id

,
w i thout any perforat ions

,
and inter ior ly qu ite smooth

and dest itute ofproj ect ing r idges or septa . The t abulae are
ve ry i rregular in the large tubes

,
being obl i que or deeply sunk

at the wa lls i n the narrower tubes they are dense and regul ar .
The l arge zooeci a are clustered in groups at tolerably regular
intervals

,
each group ofsix or eight members. In U pper

Si luri an specimens they very seldom proj ect above the surface,
and do not form the strange mont icules which are so common
on the surface ofthe R ussi an Lower- Si lur i an specimens . I
suppose that these clusters are cont inuat ions from the or ig inal
and l arger zooeci a

,
which were budded out round the smooth

centr a when the colony was i n its Cer amop om stage. In
some there is seen a sort of revers ion

,

”the zooeci a on the
surfaceofAl onticu l{p or a h av ing again assumed the unmistakable
characters ofa Bryozoon

,
becoming obl ique

,
and radiat ing as

i n a Cer amop or a . Longi tud inal sect ions
,
however

,
demonstrate

that there is a d ir ect cont inuat ion fr om the t ubes ofthe [Pl anti
cu lz

'

por a i nto those ofth e Cer amOp ora , or tha t the former again
h ave changed into the l atter .
A more common and more proteanMonticu lzpo mis that

wh ich Hall descr ibed as Tr ema top om ostiola te (P a l. N. Y.

v ol . i i . p . 152
,
pl . 40. fig . and which I cons ider to b e

i dent ical withM. p ap illa te ,M‘Coy (Edw . Haims
,
Br i t .

F oss . Cor . p . 266
,
pl . 62 . fig s . 4

,
4 a ), with Tkecosteg z

'

tes hemi
.sp lzcem

’

cus (F erd . R emer
,
Tennessee

,

’ p . 25
,
pl . 1 1 . figs . 3

,
3a ) ,

andw ith Stz
'

ctop or a ma hnoensfs,Kj eru lf(Veiv iser ,p. 21
,
fig .

A ll these are only different stages ofgrowth ofthe same speci es
,

v iz . fil ontz
'

cu lz
'

p om ostz
'

ola ta
,
the ful ly developed formbelonging

to th is genus . The D iscop or ella, stage, the in it i al one
,
con

s ists ofa th in crust covered with smal l tubular zooeci a
,
varying

in form
,
with oval or crescent ic months

,
or hav ing the s i des

faintly indented
,
with a short spine at each indentat ion . Intern

stitia l r ibs are also present . Th e smal lest colony I have seen
is 3 millims . i n d i ameter ; and, as in the D z

'

seopor ellw i n
general

,
the centre is smooth and concave

,
without z omcia

,

but surrounded by cells radiat ing in al l di rect ions . A s th is
primi t ive colony always spreads as a th in membra ne over the
obj ect on which it is fixed

,
its shape depends on the shape of

its bas is ; and in consequ ence the polypar ium is discoidal , g lo
bular

,
or branch ing r arely i t is semiglobular

,
on its own free

bas is . F rom th is D z
’

swp or ella stage i t passes i nto what may
aptly be cal led the F z'stu lt

'

p or a stage . The genus F istulée or a
is
,
indeed

,
ch ieflymade up ofSi lur i an and Devoni an Bryozoa .

The cells are now e levated
,
some being angular

,
the walls

being bent inwards i n 3—4 (or somet imes only 1—2)folds,wh ich
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proj ect into the i nter ior as longi tud inal r ibs hav ing the appear
a nce ofsepta . I t is poss ible that these longitud inal r i b s a re

connected with the cleavage ofthe ce l ls i nto two or more— a

mode ofincrease wh ich is shown by sect ions to hav e often
occurred

,
though i t is d ifficult to see why some cel ls should

have grown to such a length withoutfiss ion taking place . Good
informat ion on these po i nts can be gathered from an elaborate
paper b ltominger

*
,
who

,
as early as 1866

,
stated h is opin ion

that C tetete s
,
rll onticu lmor a , and other related forms were

referable to the Bryozoa
,
though he had had no opportun i ty

ofobserving how they had grown out ofD r

’

scop or ella and
C uer amopma E ach cell is now surrounded by amass ofsmal l

,

ver t ical
,
c i rcular or polygonal tubes

,
hav ing the appearance

ofa cmnenchyni a . Consequently the surface ofthe poly
z oai

'iurn qu i te resembles that
1
ofI l elzwoletes next to wh ich genus

I'zstu lfp or a has also been ranged . A t regularly d istant po ints
there are smooth patches W i thout any cells . Such patches
are in v ain looked f'

Oi i n the t i ue Hel iol i t i dae ; and in these
there are moreove r general ly twelve septa

,
with which the

longit ud ina l r ibs ofthe F e'stu lcpor a , vari able as they are i n
place and number and often want ing

,
can in no way be con

sidered homologous . A ll the cel ls
,
as w ell as the interst i t i al

t ubes
,
are tra versed by tabulae ofth e same incomplete type a s

those wh ich character i ze dlonh '

wu lipma . F inal ly there i s a
th i rd stage in the growth ofth is Bryozoon . The i nters t i t ia l
ce lls now become covered by a th in

,
smooth

,
calcareous mem

brane
,
resembl ing that wh ich forms th e maculze

,
leav ing the

l arger cel ls (or zooeci a proper) Open, and giv ing thei r or ifices
a new shape . They become ci rcu lar or oval

,
with a much

th icker wal l than before
,
and they proj ect h igh above the su r

round ing smooth surface . There 18 now such a d iss imi lar i
to F t stu lz

'

p or a , that only the c ircumstance that both the F 13 111

la
’

p or a stage afi d the one j ust ment ioned are seen in the same
polyz oar iu in could conv ince one that they are real ly only dif
ferent stages ofgrowth ofth e same speci es . Th is th ird stag e
I have called the T/zecosteg z tes stage

,
in consequence ofa

certa in l ikeness to the genus Thecosteg z
'

tes
,
which caused

F erd . R emer to i nclude th is Bryozoon in that genus . Th is

S
h ase ofgrowth more often changes i nto a rllontz

'

cu lc
'

p or a than
065 the reced ing or F istulz

'

por a stage . The rll ontz
’

cu lipor a

thus prodbced is remarkable for its regular “ mont icules
,

”

arranged in quincunx
,
and formed at the po ints where seven

or e ight large cel ls are clustered
,
j ust a s i n .l[. petrop olc

'

tana
,

i t Ob ser 1 ations on Cha le ts ; and some rela ted Genera, in regard to

the ir Systema t ic P osi tion, 1 1 ith an a pended Desc ripti on ofsome new

Spec ies ,’ P roc. A Nat . Sci . l
’h i la . 181 16 , p . 1 13.
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though not always formed at these points . On the contrary ,
the bare patches, or maculae ofauthors ( th e th in, smooth ,
ca lca reous membranes which have completely covered the
orifices ofseveral cel ls), are also somet imes elevated so as to

form monticu li. Th is is the case
,
at least

,
with 111 . ostz

'

o

la te
,
and with R uss i an specimens of1V. petr op olz’tana , where

mont icules formed by the large cel ls are almost whol ly covered
by amembrane

,
which forms a macula .Maculae are seen only

where there aremonticu li
,
or groupsoflargecel ls . Theex cellent

figur es ofsome Silurian .Montz'cu lzpor ce i n the works ofMi lne
E dwards (see P ol. Foss. des Terr . P al. pl . x ix .) show the same
feature . This

,
however

,
is not pecul iar to the P alaeozo ic Bry

ozoa ; s ince J . Ha ime h as descr ibed Bryozoa ofthe genera
Hete rop or a and Neu rop o m, from the Jurass ic format ions of
E ngland and F rance, as not only hav ing maculae” h id ing
the cells beneath them but also monticuli mamelons and
tabulae

,

°

ust as i nMontz'cu lz’pom (
“ Bryoz oa ires F oss . de la

Form. Mem. Soc.Geol . de F rance
,
2e ser . t .V. part 1

,

p . The maculae in quest ion may be ident ica l with the
smooth patches which ar e so promi nent in the Cretaceous
Bryozoan fami ly Clusidae ; and i t may be doubted whether
th is phenomenon

,
which was per iodical and not constant

,
is

not ofthe same nature as the calcareous membrane wh ich is
so often seen to close the or ifices ofthe cells in recent Bry
ozoa (e . g . R etep or a F r . Smi tt) . It occurs also i n
s ingle cells ofsome speci es ofClzce tetes and Ca llopor a , where
i t is seen i n al l stages

,
from a mere commencement round the

wal l ofthe zooecium to its complete form. R ominger regards
th is covering as an operculum

,
wh ich it cannot be

,
the forma

t ion ofsuch a cover necessarily proceed ing in a way qui te
Opposite to what obtains i n the Bryozoa j ust mentioned .Moreover there seems to be no instance ofthe genu ine Oper
cul a ofcertain Bryozoa having ever been preserved in a fossi l
state

,
as these structures are ofa corneous nature . It is re

markable that such unquest ionable cora ls as the F avos i t idae
often have had thei r cal ices closed i n a somewhat s imi la r way .

In these the or ifices ofs ingle cal ices are closed by a th in
,
oper

cu loid
,
calcareous membrane

,
formed

,
as in the Bryozoa

,
by

success ive strata
,
which grow concentrically from the wa l l

towards the centre
,
where they are often left incomplete and

not fi l led up . There are also speci es i n wh ich several adjoin
ing cal ices are covered in a s imi l ar manner . In the F avos i t idae
these covering membranes are cl early ofan epitheca l nature

,

being a di rect cont inuat ion ofthe ep itheca
,
which spreads

success ively over the cal icles
,
as may be seen nowhere so

clearly as in the st range Devon ian F a vos ites tu rbina ta
,
Bi l l .
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(Geol . R uss i a , i . p . as wel l as E ichwald (Leth . R oss . i .
incl udes under th is name the species ofbothMonticu

ii'p or a and Chmtetes . Mi lne-E dwards at first adopted the
same course

,
but finally (Hist . Na t. des Cor . v ol . i i i . p . 270)

separates the speci es with maculae ( v enu cae or monticuli)
unde r the name ofJIonticuspor a , and retains Cbcetetesfor the
species with cal icles ofthe same s ize

,
thereby approach ing

Stenopm
‘

a .

?Cla a
’
op o m, Hal l (100. cit. p . Embraces species of

F a vos ites and Ca mites , the latter being probably a Bryozoon .

?Cccnites
,
E ichw . (Z ool . Spec. i . p .

Constella r ia
,
Dan a (U .S. E x pl . E x ped . Z OOph . p .

P ossesses star - shaped mont icules
,
and is synonymous with

Stellipor a , Hal l . R ominger ident ifies with i t Hellzpom,
MeekVVorthen ( Zoc. cit. p . A ccording to D

’

Orb igny the
genus is Bryozoan .

Cya tlzop om,
D al e Owen (R ep. Geol . Iowa , 1 844, p .

A ccord ing to De Koninck (A n im. Foss. p . 142) th is genus is
i dent ical w ith JI onticu lipom.

D ania
,
E .

r

(Comptes R end . t . xxix . p .

D ianu litizes
,
E ichw . (Z ool . Spec. i . p . Typical

speci es D . detr itus
,
E ichw .

,
zMonticu Zip or a P ander i , E . H.

F is tu lip o m,M‘Coy (P al . F oss . p . U nder th is gener ic
name have been included foss i ls wh ich are partly Hel iol i t i dae
and partlyMonticu lip orce i n what I have cal led the F istu li

p om stage ofgrowth . One ofM‘Coy ’s species
,
viz . F . deci

p iena, is a Heliolites i n wh ich th e septa are aborted ; wh ilst
h is F . minor seems to belong to a group ofP olyzoa often
des cr ibed by Amer ican palaaontolog ists, especi al ly from the
Devon i an format ion . I t seems doubtful whether these speci es
are real ly identical w ith Tr ema top or a ; and R ominger th inks
Hellzpor a ,
Meek Worthen

,
to be real ly a Constella r ia .

Lima r ia
,
Ste ininger (Mem. Soc. Geol . de’

F rance
,
i . p .

Ident ical w ith Cceni tes
,
E ichw .

Luna tip or a , W inchel l (Append . R ep. on Grand-Traverse
R egion

,
p . P ossesses a branch ing polyzoary

,
with tabulae.Monticu lip or a , D ’

Or b . (P rodr . de P al i . p . In h is
E lém. de P a léont . i i . p . 109

,
D

’

Orb igny places th is genus
amongst the Bryozoa

,
next to A cantfiop o m, but un ites with i t

speci es belonging to d ifferent genera and from differentfonna
t ions. Synonyms are Nebu lip or a ,M‘Coy , and R l n'nop or a ,
Hall . Some authors also cons ider D ianu li t/zes

,
E ichw .

,
a

synonym ofth is ; bu t the typ ical speci es (D . detr i tus ) h as no
monticu li

,
sparse tabulae

,
and the tubes fil led up

,
i n a pecul i ar

manner
,
so as to const i tute a separate genus .

JIg/r iolitbes , E ichw . (Leth . R oss. i . p . Compr ises



oft/cc Ant/102ml 71111 11 11 1 11 1 . 1 1

diffe rent forms . R cfcl ab le to Tr ema topma or Ccemtcs
,
b u

not to rllontzcu lipo'a as stated by De Kon inck (An. 1‘

p .

\1‘Coy (A 11 11 .Na t. Hist . 1 850
,
Vi .

0011 111 ) 0 1 0 .

Or b ipor a , E ichw . (Le th . R oss. i . p . Comprises dis
coida l “funded /t 0 1 03 01 C/ta tctes .

0r b i -

,
tu lz tlzcs Eichw . (Z ool . Spec. i . p . Ident ical with

Alontieu lipo : a .

P /mnopom,
Ha l l (P a l . N . Y. v ol. i i . p .

B i stu l'zpor a ,Keyserl ing ( in Sch renk ’s ‘R e ise i n der Norden
Ii usslands

,

’

v ol. i i . p . A ccord i i to E ichwald (Le th .

R oss . vol. i . p . i dent ical w i th h is lit/ces .

Uz inop or a , Il al i (P al. N. Y. vol. i i . p . Ident ical w i th
JIonticu lip or a .

b
’

tellz
'

por a , Hal l (Pa l. N . Y. v ol. i . p . Ident ical w ith
Corwte lla r ia .

Stentp or a , Lonsd. ( i n Strzeleck i , P h .ys Descr . N . S. W ales
,

11 . 262
,
and Geol . ofR uss i a

,
v ol. i . p . A t first cal led

l ubu lzcli fldta

Stoma top or a , Bronn (Leth . Geogn. i . p . Comprises
y oung colonies ofSy rmgopma

,
along with the stolons oi

B1y oz oa ofvarious format ions .

Yetr adtum
,
Dan a (Z ooph . p . R elated to Clzazte tes .

Tr ema top or a ,Hal l (P a l. N . Y. vol. i i .
p

. 1 A branch ingMonticul iporo id
,
with characters ofthe F estu lcp or a s tage . ’Ver tici llip or a ,M‘Coy (Carb . F oss . I reland

,
p . A

dubious C'lzcete tcs .

I t now remains to pas s under rev iew the other genera ofthe
old order ofthe Tabulata . Since th e researches ofDana
(
‘Corals and Coral Isl ands

,

’ p . Kent (Ann. Nat . Hist .
1 870

,
vi . p . andVerr i l l (Amer . Journ . Sc . A rts

,
1 872

,

p . there canno longer be any doubt that F a vosites and
the closely related R aemer ia

,
Emmonsia

,
Str ia tozw r a

,
[fo

ninckia
,
P ackypor a , n . genfi

"

,
and rVodu lip or a , 11 . gen.T, belong

P ACHYI ’OR A , nor . gen.

Galyces annuliformes
,
ad summitates ramulorum,

obl ique semiluna ti,
se t is epal ais, spiniformib us . Sti ata densissima, tenu iss ime lame llata
ca mes circumdant, unde h i in superficie spatio aliquanto inter se di
s tahtes , muri canalicul is pe rfo1 ati . Spec ies

.

unica P . lame/11cmms 11 . (for
si tan: Mil/( 720m Minis vagw, punctis sp awn, Linn ,

Cor . Ba lti ca , p . 27
,

fig. x i i . ) ramos habe t complanatos, quorum complures inte r se coalescunt

e t laminae la tas formant
,
ea lyces anu uhfo1mes v el Ob lii

ij
l e luna t i , h i prtc

ser timsep tis muni t i . Tab ulte 1a riss imse vel obscur ze ccuir it adVi sby.

1
L
NO D UL I P O R A , no v . gen.

I ‘o lypur ium turbma tum, to tu iu e noduh s minimis cou tcx ttun, ce terum
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to the fami ly P or itinae ofthe P erforate Corals . Bea umontia
,

in so far as i t can be separated from F a vosites , belongs also to
this group

,
and not to theMont icul ipor idae . Lacer ipor a ,

E ichw.
,
again

,
is noth ing more than a h ighly perforated F a vo

s ites . A lveolites
,
as represented byM. -E dwards (Hist . Nat .

des Cor . v ol . i i i . p . is an assemblage ofmost hetero
g eneous foss i ls, some hav ing perfora te wal ls, septa, and tabulae,
and others total ly void ofthese parts

,
their only common

character being the non- essent i al one ofhav ing the mouths of
th e tubes obl ique and semilunate . Th is character

,
however

,

is far from being always present . Two very common U pper
Si lur i an speci es

,
viz . A . Foug ti, E . H.

,
and A . La bechei ,

E . H.

,
show themselves to be genu ine F a vosites

,
being

primi t ively provided w ith erect polygonal coral l i tes
,
the tubes

ult imately becoming recl ined
,
with obl ique mouths

,
as the

coral lum grows ou t i n a lamellar form
,
but the perfora ted

walls and the septa being st i l l reta ined. Ofthe other speci es
there are some which

,
as the Devon ian A . subor bicu la r is and

its al l ies
,
are ra ther referable to Ownites. A . r ep ens and

A . ser ia top or oides are finely branched forms
,
without septa

and withfew tabulae
,
and cannot w ith any certa inty be num

bered amongst the corals as long as the ir in i t ia l stages are
unknown . Michelinia

,
again

,
deviates from the F avos i t idae

through its more fu lly developed septa
,
its eystiphylloid dis

sep iments (tabulae) , and the root- l ike prolongat ions given off
from the border ofth e coral l i tes . The perforat ions i n the
wal ls are homologous with the inner open ings ofthese root lets

,

and not with the mural pores ofthe P erfora ta There are
so many points ofaffin ity betweenMickelinia and the Cysti
p by lla , that the genus must be included in the same family
as the latter. Chonosteg ites , E . H.

,
resembles an erodedMickelinia .

We next have a clearly ci rcumscr ibed familyformed by
some genera wh ich are character ized by hav ing twelve septa

,

a ll ofthe same s ize
,
and a pecu l i ar coenenchyma composed of

smal l tabulate tubes . Th is fami ly cons ists ofHelioli tes
,

Lyellia , P lasmopor a , Ga lap aecia , and probably T/zecosteg ites .

W hen a longitudinal sect ion ofaHelioli tes is compar edw ith that

et forma et septis F avositar um. Epitheca tenuis
,
longitudinal iter rugosa.

Superficies calycigera lata, plana. Calyces inaequales, sa pe in radios
crescentes, obovati , ano usti vel circulares, polygonii et curvi . Muri ia
completi, perforat i . N

a

oduli corpore rotundo
, processib us tenuibus inter

se conj umoti. P artes inferiores v el primaries polyparii materia calcareaconsol idates . Superfieies calycigera processus radieiformes emittit.
Species uniea N . acuminata n. inDalhem

, Gotlandia, reperta.
F a vosites ma x inw s , Troost, is aMickelinia, and is perhaps th e same

as th e 111 . convex a ofYandel l and Shumard.
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ofa Ha lt/sites, the 0t reat accordance i n the i r int imate structure
is ve ry str ik ing . Ii i both there are the large- s i zed coral l ites

,

and between these a more or l ess dense coenenchyma ofnarrow
tabulate tubes . Th is st ructure (the “ Z w isch enwande

”
of

F i scher-Benzon
,
i n h is paper U eber Ha l? s ites

,

”
1 . 1 2) is of

a ve ry var iable nature both in I la lysi tes and
/
i n the { eliolitidae .

Longitud inal sect ions ofP lasmap or a (P r ep ar e ) ta bula te and
Ha i

t

i/8 1
.

188 ca tenu la r ius resemble each other most ; but there
is also a great s imi lar i ty in the in it i al stages ofgrowth i n both
gene ra . In al l the He liolitidze

,
as wel l as i n F a vos ites

,
Sy r in

g op or a , &c.

,
the earl iest stage ofgrowth is th at ofa smal l

,

narrow
,
conical polypary affi xed to some other foss i l along its

w hole length . In F a vos ites and several other corals
,
new

coral l i tes bud ou t immediately from the i nfer ior l ip ofthe fi rst
cora ll i te . In Heliolites and Ha lysi tes , again , there is first
formed the coenenchyma

,
as an excrescence ofthe cal icular

r im
,
al l around i t and ou t ofth is coenenchyma the new coral

l i tes are developed . The d ifference between the further growth
i n these last-ment ioned genera is on] th at i n Heliolites th e
new coral l i tes group themselves aroun thei r parent ; whilst in
Ha lysi tes they range themselves i n a l ine, each new one at the
s ide ofits redecessor . Both genera agree also i n hav ing

,
as

a ru l e
,
twei

J

ve septa
,
wh ich are sub 'eet to reat var i at ions in

s i ze in different coral l i tes
,
being aiways of3 the same s i ze in

the same coral l ite . In some speci es the septa meet central ly
and form a k ind ofcolumell a

,
wh ich is elevated and styl iform

i n Heliolites—but i n other forms is alone present
,
the septa

having almost d isa peared. W here the coral l i tes are large
the septa are enerai

i

ly smal l or qu ite defici ent
,
as i n Heliolites

megas toma an Ha lysites ca tenu la r ius . In those speci es
,
again

wh ich h ave smal l coral l i tes
,
as Ha lysites escha roides an

Helioli tes inor dina tus
,
th e septa are proport ional ly more

developed . 1
,
then

,
consi der Ha lysi tes to be a member ofthe

Helioh tidae ; and i t is not improbable that Tli ecia , with its
twelve septa and dense tubul ar coenenchyma

,
also belongs to

the same fami ly . Amen st recent corals P ocillopor a most
closely resembles the HelioIitidae.

The genus Ba tter sbyia I have not seen ; but i t has been
shown by Duncan (Trans. Roy . Soc. 1867

,
p . 648) to be one

ofthe A strae idae .
Columna r ia (or F a v istella , wh ich h as the prior i ty) is one

ofthe Cyathophyll idae
,
as may be seen by its emma tion.

F letcher ia
,
represented only by F . tu b ifer a , C. H.

,
seems

to be a Cystiphylloid ofvery variable characters . In the
smal le r variet ies the ves icular endotheca has been converted
into tab u lze

,
and the septa have almost d isappeared .



1 4 Dr . G . L indstrom on tlze Afinities

Syr ingop om ,
fi nal ly

,
cannot

,
any more than the preced ing

,

be cons idered a Tabulate coral . In l arge specimens there
is a peifect accordance w ith the R ugose . Costae and septa
are present ; and the mode ofgrowth agrees with that ofthe
R ugosa . The coral lum

,
as i n al l other P alaeozoic corals

,
com

menees as a smal l ,narrow, con ical coral l i te , which is recl in ing
and attached . F rom the infer ior l ip ofthe cal icular or ifice
there shoot forth two d iverging stolons and the or ifice i tself
s imultaneously is d irected upwards at r ight angles

,
and

becomes ci rcular instea d ofsemici rcular . The stolons change
into new coral l i tes

,
w h ich i n turn send forth stolons

,
genera l ly

two each
,
and become s imultaneously cyl indrical and erect

tubes . A network ofdiverging corall i tes (=A u lopor a ) being
thus formed

,
the growth ofthe colony is cont inued ch iefly in

a vert ical d irect ion , and the Syr ingopo mproper begins to re

pagate i tself. The ascending tubes cont inue to emi t rom
their cal icine margins the narrow connect ing tubes

,
often to

the number ofsix
,
which have a hor i zontal d irection and

uni te adjoi n ing cora l l i tes . Some ofthese
,
however

,
turn

upwards
,
wi thout fus ion with neighbour ing tubes

,
thus con

stitu ting new coral l i tes
,
from wh ich in tu rn connect ing pro

cesses or new tubes are again produced . In fact
,
the con

meet ing- tubes and new corall i tes are morphologically noth ing
but the stolons

,
no longer creeping or a ttached

,
but suspended

freely between the coral l i tes . They have noth ing in common
w ith the mural pores ofthe F av ositidae

,
which are true l acuna

i n the wall
,
as is characterist ic ofthe P erforata general ly .

Th e stolons or connect ing- tubes ofSyr ingop o m are homolo
gous w ith those expansions ofthe cal icular lip which are so

common amongst so many other corals and assume such a

var iety ofshape . Such are the radicular processes which the
polype forms during its fi rst growth round its ca l icle

,
as i n

OmPkyma , where they attain a l ength ofseveral inches and
susta in th e coral in an erect pos it ion . In those cora ls

,
again

,

which were primi t ively prostrate and a ttached to foreign
bodies, as in P holidop hyllum,

Goniop lzy llum, R hiz op lzy llum,

and Cystiphy llum,
th e root lets radiate only from the l ip ofthe

attached su rface . In others
,
aga in

,
as i n severa l Cya tlzoplzg/lla ,

i n P tyc/zopky llum,
A cer vu la r ia

,
and Amcbnop fiyllum,

the ex
pans ions ofthe lips ofthe cal icl e give rise to th ese la rge hooked
processes whichM.-E dwards cal led “

crampons .

” In none
ofthe genera just mentioned have I ever observed new cora l
l i tes budded forth from the crampons or rootlets . Th is occurs

,

however, i n D zjnizypky llum (=E r idopkyllum,
E . H.) i n

Li thostr otion, and in a new genu s a l l i ed to these . Th e coral
l i tes i n th is l ast genus are comet- sh aped

,
attached

,
and strongly
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fluted by pseudo-costae. A s i n Sy r z
'

ngopor a , a pai r ofd iver
ging stolons shoot out from the l i ofthe affixed surface .

These are converted into new coraiiites
,
but after atta in ing

a certa i n s i ze become detached from the i r parent ; so that a
compound colony is neve r produced . In Lit/( os tr otion

,
e . g .

in L . ir r eg u la r e and L . ba rmodites ( in wh ich true connect ing
tubes are present), s imi l a r expans ions may give r ise to new
coral l i tes . In some (Litlzostr otion cmsp i tosum,

Mart
,
De

Koninck
,
An. Foss . 1 872

,
pl . i i . fig . 2) they were very

short
,
and are seen as knobs on the su 1face ofthe coral lum.

In D ip/zy/p lzy llum th e l arge hooked processes are most nume
rous

,
and e i ther coalesce w ith other coral l i tes

,
or abut on thei r

epi theca w i thout actual fus ion . Often new coral l i tes which
grow erect

,
and thus enlarge the corallum

,
are produced ou t of

these processes (Edw . B a ime
,
P ol . F oss . des Terr . P a l.

pl . x . fig . It is assumed by var ious authors th at such
cal icular ex pans ions are only prolongat ions ofthe ep itheca

,

and that they are formed ofth is. These rootlets
,
however

,

were in many genera cl early formed only when the cora llum
w as young ; and hence they are only found round its lower
extremi ty . In others (a s L ithostr otion, D ip lzypby llum, and
Sy r ingop or a ) they cont inued to be formed dur ing l ife . By
sect ions i t can be readi ly shown that th e rootlets are i n imme
di ate connex ion w ith th e inter ior cal icular wal ls ofthe coral

,

and that they themselves are not only covered by the epitheca ,
but are also prov ided with endothecal di ssep iments. In Noda

lipor a acumina ta th is outflow (ofrootlets) takes its or ig in from
several coral l i tes i n common

,
and has the form ofrecl ined root

l ike processes
,
from which coral l i tes are budded forth and form

a new colony at the s i de ofthe former .
F rom what I have here stated concerning the i nternal

structu re and mode ofpropagat ion ofSyr ing op or a , i t seems to
me evident that its systematic place should be rather i n the
v icin i ty ofLi tlzostrotion and D ip kyp kyllum than ofthe F avo
sitidaa (as proposed by Duncan), or ofHa lg/si tes (as placed byM. -E dwards) .
A s a summar ofthe above statements

,
I append a l ist of

the genera wh ichconst itute the order ofthe Z oanthari a Tabu
lata ofM. -E dwards and Ba ime

,
with remarks on what I hold

to be thei r natu ral place in the zoological system

Name ofGenus. To be removed to
II 'dr oz oa ?

A cyona r i a (Mose ley)
A lmyona r ia .

Heliolitidce ( special fami ly ) .
Some species to I I ehoIites ; others
to the Bryoz oa.
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Name ofGenus. To be removed to
( I .

P ropor a .

Lyellia .

Hydro z oa
A strwid te (Duncan) .

j
Subfamily F a vositime

,
of th e

P artly F a vositime ; partly Bryoz oa.
F a vositinae .

Bryoz oa.

Vicini ty ofLithostr otion and D
'

phypkyllum.

Heliolitidw .Michelim'

a .

Cystiphyllidw.

Oculinidw (Verri ll) .
Bryoz oa

Ser ia topor a . Ocu linidfe (See Dana, ‘Corals and
Coral Islands

,

’
1 st ed . p .

Heliolitidw?

Columna r ia . CyatkOp hyllidw.

In conclus ion
,
I may attempt a provis iona l a rrangement of

the two most important famil i es ofthe old group ofthe
Tabul ata

I . Subfami ly FAVOSITINE .

(F ami ly P or itinae. Order P eifor a ta .)
Genus 1 . F avosites

, Lam. Genus 5.

2 . F a vositip o m, Kent. 6 .

3. R cemer ia
,
Edw . H. 7 .

4. Str ia top or a , Hall . 8. Beaumcmtia , E . 81. H.

1 1 . F ami ly HELIOLITIDE .

Genus l . Heliolites
,
Dana. Genus 4. Ca lapaeeia , Bil l ings.

2 . Flaemopor a , E . H. 5. Thecosteg ites, E . H.

(mclus . P r opor a ) . 6 . Ha lysites , F ischer.
3. I /yellia, E . a H. 7 . Thecia

,
E . a H. (e) .

A s there is no difference between
them except in th e si z e ofth e
septa ( a very variable character) ,th i s genus should probably b e

merged with P la smopor a , of
whi ch many s ceies are known.

Heliolitidw. (Th e original spec i
men in th eMusée du Jardin des
P lantes resembles aneroded He
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should h ave almost preferred to useMr .Woll aston ’s Ta rp lzio
mimetes had i t not been object ionably polysyl labic.

4 . Ta rp b iomimetes Lawsoni, Wol l . This speci es may also
be at present cl assed in the genus Ulonotus, though i t is aber
rant from the s ides ofthe thorax being without notches.

5. Ta rp/z iomimus indenta tus, W e ll . W i th th is E ctomida
la cer a ta

,
P asc.

,
is specifically ident ical

,
as I '

udge both from
the descript ions and from informat ion rece ived romMr . P ascoe .

6 . Bitoma insu la r is
,
W h ite

,
wh ich is at present correctly

associ ated w ith th e gener ic name g iven to i t byW h ite .
I have incl uded in the eighteen speci es I have descr ibed a

ve ry interest ing insect all i ed to Ag lycyder es setzj
‘er

,
W est .

Though Ag lgcyderes h as not yet been referred to the Colydiidae,
i t appears to me that th is may at present be done w ith ad

vantage .
Thu s the number ofspeci es ofColydiidae at present known

tome fromNew Z ealand is twenty- four . Th is number
,
though

large
,
wil l undoubtedly b e much increased (more than doubled

I have no doubt
,
and highly probably even quadrupled) and

i t is pretty certain that
,
l ike the A tl ant ic isl ands

,
New Z ealand

w il l prove to be very r ich in speci es closely al l i ed to Ta rp lzius ;
th e genu s Synca lu s, i ndeed, h ere descr ibed, is especi al ly close to
the E uropean and A tl ant ic Tmyflz ius . I anticipate that some
very interest ing compar isons wi ll be suggested when the New

Z ealand forms ofthe fami ly are better known
,
as I hope may

soon be the case .

Th e Colydiidae formone ofthe less spec i al i zed ofthe Col eo
pterous fami l i es. Many speci es appear to feed on th e woody
tissue ofphanerogamic plants

,
others on dry cryptogamic

roducts
,
while others

,
again

,
are found amongst much - decayed

i
)

eav es and woody matter i n dark woods. Other species
,
on

the contrary
,
prey on the larvae ofwood- feeding Coleoptera ;

and these speci es are often sl ender
,
elongate

,
and subcyl indric

i n form
,
to enabl e them to penetrate the burrows formed by

thei r v ict ims. It is probable that New - Z ealand speci es wi ll
be found ofal l these groups .

UZonotus Dr ouni
,
n . sp.

U. oblongue, piceus, supra variegatus, inaequ alis ( et in elytris tuber
culatus), sub tus setu li s b r evi ssimis tenu issimisque adspersus ; pro
thor aee later ib us b is indentatis antennis

,
tib iis tar sisqu e rufo

ferr ugineis, clava, tibnsque inmedic nigrescentibus. Long. corp .

45m. m.

This speci es is very closely al l i ed to Ta rp lziomimetes v ir i

dipictus , Wol l .
,
but is l arger

,
and h as the indentat ions at the
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s ides ofthe thorax cons iderabl
y
deeper

,
and the scta ofthe

under surface much finer. '
l he su rface ofthe thorax and

2y
tra is very s imi lar i n the two speci es ( the green nodules of
v ir idzpictus be ing, I j udge , not constan t in colour) ; the

surface ofthe thorax is very uneven
,
but st i l l w ithout dist inct

nodules ; the e lytra be ar numerous nodules , which , howeve r,
are not very d ist inct

,
and the i r colour is a patchwork ofsober

green and grey
,
with a l it tle black intermixed .

Three i nd iv iduals sent from Ta i ru a by Captai n T . Broun .

Ulonotus asper , n . sp.

U. piceo- ferrugineus , ma rginib us dilu tiorib us, antennis pedib usqu e

rufi s ; ob longus, subdepressus ; pr othoracis laterib us trilob atis,
leh is duob us postcr iorib us angustis, et bene sepa ratis ; elytris

crebre aspera tis , ante apicem tub erculis nonnul li s sat elevatis .

Long. corp . 3; m. m.

A ntenna
,
includ ing the cl ub

,
red . Thorax transversely

convex
,
with the surface rough

,
and showing some ind is t inct

depress ions ; the front angles acute and prominent ; at the s ides
i n the midd le is a broad and deep indentat ion , and in front of
the h ind angles there is a second rather smal ler indentat ion
the art separat ing these two i ndentat ions is narrow ; and the
th i rdor poster ior l ateral lobe is

,
though very prominent

,
very

narrow . The elytra are pi tchy in colour
,
with the base and

the marg ins pitchy the i r surface is very dull
,
and is densely

covered with very rough granules, and a l i ttle before the apex
there are th ree or four not very dist inct t ubercles on each ; th e
l ateral margin is finely and densely serrated . The l egs are
ent i rely red and the under surface is nearly dest itute ofany
pubescence or scales .

Ta i rua a s ingle individual sent b y Capta in Broun .

Th is speci es i n its form resembles Ta rp lziomimus indenta tus ,
Wol l . ; but i t cannot be associ ated w ith that species, on account
ofthe mi nu te basal join ts ofth e tars i . I t much resembles a
smal l Endopb la us sp inosu lus ; and, as i n that speci es, the sur
face on its protected parts is covered w i th a pecul iar pale
ex udafion.

Cox elus dub ius
,
11 . sp .

0. oblongue, angustulus, par allelus, piceu s, antenaispedib usque rufis,
supra dense b reviterque h ispidulus , sub var iegatus , sub tus b revi ter

grisee - setosus tib iis e x tus h ispidulis . Long . corp . m.m.

A ntenna short
,
red

,
1 1 -jo i nted

,
the basal joi n t scarcely

v is ible from abov e ; second a good deal l arger than the fo
lowing ones ; th i rd smal l , but d ist inctly long

er than the fol
low ing jo i nts

,
the fourth to e ighth be ing smal

,
n inth smal l but

2a
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t ransverse
,
tenth broad and transverse, eleven th short and

not qu ite so broad as the tenth . Eyes bear ing a few short
coarse seta . Thorax about as long as broad

,
nearly as broad

a s the elytra
, only sl ightly narrowed beh ind, and the s ides very

l i tt le curved towards the front angles ; the surface a l ittle
uneven

,
bear ing short coarse seta or scale- l ike hairs ; th e

l ateral margins densely fringed with such seta . E lyt ra appa
r ently rather coarsely and closely sculptured

,
but their sculp

ture rendered ind ist inct by the dense short seta with wh ich
they are clothed ; these seta are a l it tle var iegated in colour ;
there are no tubercles or depressions. Head w ith rather long
cav it ies beneath

,
di rected backwards

,
so as to be paral lel along

the inner marg in ofthe eyes ; s i des ofth e thorax nea r the
front angles sl ightly depressed

,
so as to i nd ica te th e r udiments

ofcav it iesfor th e protect ion ofthe antenna . Legs red ; t ib ia
armed external ly wi th fine short seta .

Sent both from A uckland and Tai rua byMr . Lawson and

Captain Broun .

Obs . Th is speci es departs somewhat from the E uropean
Cox elus p ictus, by the more elongate antennal cavi t i es and by
the sl ightly concave front part ofthe surface ofthe unders i des
ofthe thorax ; but its general structure seems to be so s imi la r
to th at ofth e E ur opean speci es

,
tha t I th ink i t would be pre

mature to character ize i t at present as a d ist inct genus .

Coacelus s imi lis
,
n . sp.

0. ob longu s, ang ustu lus, par allelu s, piceus , antennis pedibusqu e rufis,
supra dense b r eviterque hispidulus, vi x variegatus tib iis ex tus

b reviter pub escenti bus. Long . corp . 2 2
1 m. m.

Th is speci es is extremely closely al l i ed to C. dubiu s
,
and

only d iffers therefrom
,
so far a s I can see

,
by the fol lowing

characters — Th e antenna and legs are a l i ttl e stouter ; and
the t ib ia , i nstead ofbear ing external ly coarse seta such as are
seen on the elytra

,
bear only afew fine hai rs the base ofthe

thorax is l ess depressed
,
so that the outline at the j unct ion

w i th the elytra seems less i nterru pted .

Sent from A uckland byMr . Lawson .

SYNCALUS (nov . gen . Colydndarum) .
Corpus cr assum, convex um,

setosum. Antenna 1 1 - articulata , elava
triarticulate r etractiles . P rothorax later ibus sub tus impressis.

Coxa sat distantes. Tarsi 4- articulet-i, art iculo b asal i sat e longate ,
sub tus setoso. Facies generis Ta rphu .

I propose th is generic name for two speci es which have
extremely the appearance ofTa rp lz ius, but differ therefrom by
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the 3-join ted antennal club and themore elongate b asal j oint of
the tars i . I have l ittle doub t that these insects ha ve the

habi ts ofTa rp /t ins , and wi l l re u ire to be sough t among th e
dead leaves and decaying v eg etab e matter ofthe New - Z ea land
woods and forests . The two speci es before me

,
though they

look extremely l ike one another at first s ight
,
show on e x

ami nat ion structural d iffe rences th at leave me no doubt
that nume rous other speci es wil l be found i n New Z eal and .

Ena r sus Bakewelli i
,
P ascoe

,
is a very interest ing all ied form

but its appearance ind icates very d ifferen t habits
,
its tars i h ave

the second and th i rd jo ints much more developed , and I
bel i eve the troph i wi l l show importan t d ifferences .

Synca lus op ta tus, n . sp.

S . oblongo- oval is, convex us, picene, antena is pedi busque rufis setis

elongatis, erectis adsper su s, et cum pube depressa ina qualite r ves
t itus tib iis setosis. Long . corp . 45m. m.

A ntenna short
,
red

,
with the basal joi n ts pitchy ; fi rst joint

elongate and exposed ; th i rd longer, but much more slender
than second ; fourth a good deal shorter th an th i rd, but longer
than fifth ; eighth smal l

,
but transverse ; n inth and tenth

abruptly broader ; n inth not quite so broad as tenth , both of
them strongly transverse ; eleventh joint l arge, about as broad
a s tenth . Labrum l arge and exposed ; l ast jo int ofmax i l lary
palp i elongate and rathe r sl ender . A ntennal cav i t ies d i rected
straight backwards along the inner margin ofthe eye . Eyes
l arge

,
convex

,
without seta . Head coarsely sculptured

,
so as

to appear covered w ith flattened tubercl es . Thorax with the
s i des a l ittl e rounded and narrowed towards the front ; the ante
r ior angles acute and prominent ; th e s ides beh ind the middle
almost stra ight

,
so that the wel l-marked h ind angles are about

rect angular ; the base on each s ide much s inuate its surface
is covered w ith an exudat ion wh ich conceals the i rregularly
distr ibuted tubercular sculpture ; and i t bears some erect seta .

E lytra very convex
,
without tubercles

,
spr inkled w ith nume

rous long upr ight seta
,
and also bear ing some fine

,
greyish

,

depressed seta
,
which are d istr ibuted in i rregular patches

the sculpture (wh ich apparently cons ists ofrows ofcoarse
punctu res) is concealed by an exudat ion . T ib i a bearing exte r
na l ly a row oflong seta . Tars i w i th th e basal jo in t about as
long as the two fol lowing ones together ; the second and th i rd
ar e smal l ; the fourth is sl ender

,
and rather longer than the

o ther three together .
A s ingle mut il ated indi v idual sent byMr . Lawson from

A uckland .
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Synca lus hystrw ,
n . sp .

S . hreviter ovalis, convex us, piceus, antena is pedibu sque rufis, setis

elongatis erectis adspersus ; tib iis sine estis ex ser tis . Long . corp .

3% m. 111 .

A t fi rst s ight th is insect seems to be exactly s imi l ar to
S. op ta tus , except that i t is much shorter i n form on ex ami
nat ion

,
however

,
some very important d ifferences are seen .

The n inth joint ofthe antenna is here scarcely more than
h alf as broad as the tenth

,
the eyes are much smal ler

,
the

l ast join t ofthe maxi l lary palp i is broader
,
and th e t ibia are

without erect seta . I th ink
,
i f the surface were denuded

,
i t

would be seen th at the punctures on the elytra ofS. hystr ix

are mu ch coarser than i n S. op ta tus for on a denuded spot
I perce ive one or two very coarse punctures .

A s ingle ind iv idual h as been sent to me by Captain Broun .

E P ISTROPHUS (nov . gen . Colydiidarum) .

Corpus tr ansv ersim convex um, rugosum, pr othor ace magno, b as i
ad e lytra haud appl icata. Caput in thor aeem r eceptum. Antenna
1 1 - art iculata ,

clava b iarticu lata . P rothorax laterib u s subtus

valde e x cava tis . Tars i sub tu s setosi , ar ticu lo basal i quam secundus
longior e . Tib ia e x tus dense cil iata

, pro tarsorum r eceptione

sub impr essa . Coxa posteriores sat distantes . Abdomen breve .

Th e extraord inary l i ttl e creature for wh ich I propose th is
name h as

,
so far as I know

,
no near descr ibed al ly ; but i t

d isplays in some respects an afifinity with th e Ta rp hii, and i t
should

,
I th ink

,
be classed in thei r neighbourhood . Th e

head
,
by a movement ofnutat ion

,
is so placed as to be pro

tected by the front ofth e prosternum (as i n the Histerida ) ;
and the antenna are then received into th e two very large

,

deep
,
and abru ptly defined excavations ofthe thorax . Th e

tibia are also a good deal modified for the protect ion ofthe
tars i ; these, when turned back , are appl i ed along the upper
face ofthe t ib ia ; and the outer and lower edge ofthe tibi a is
very densely ci l i ated . The excess ively coarse and pecul i ar
sculpture is much concealed by a dense exudat ion

,
wh ich forms

a covering very difficult to remove .

Fmistr op hus Lawsoni , n . sp.

E . niger, antennis pedibusqu e rufis, tubercu late - rugosus, setis b re
v iusculis parce adspersu s. Long . corp . 2 m.m.

A ntenna with th e basal join t stout
,
and only its extremi ty

vis ible”from above second jo int stout and rather long
,
cylin

dric ; th i rd joint smal l , but more elongate than the smal l fol
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low infr jo ints ; n inth jo in t smal l
,
but yet a l i ttl e produced

inwardly ; ten th joint broad , strongly transverse ; eleventh
nearly as broad as tenth . P arts ofthe mouth smal l ; ma x il

l ary palp i th ick but very short. Eyes smal l
,
coarsely faceted .

A ntennal cavi t ies not prolonged onunders ide ofhead . Thorax
qu i te as long a s broad

,
greatly narrowed beh ind

,
extremely

convex transversely
,
especi al ly in front ; so sculptured as to

appear covered w ith strongly elevated tubercles . E lytra
n arrowed towards the base

,
so th at the shoulders are qu i te in

d ist inct scul ta red in a s imi l ar manner to the thorax . U nder

s
urface wi th deep p i ts and depress ions

,
the ventral sutures very

cep.

A s ingl e specimen sent from A uckland byMr . T . Lawson,
inwhose honour I h ave named th is l i ttle speci es

,
one ofthe

most interest ing ofthose he has discovered .

I thr zs g r a cz li s, n . sp .

1 . sub cylindrica, angustula , rufescens, opaca ; proth orace minus
distincte trisulcate ; elytris costatis . Long . corp . v ix 3 m. m. ,

lat. gm. m.

A ntenna yel lowish ; fi rst join t in l arge part exposed from
above

,
second short and stout

,
th ird to eighth small

,
n inth and

tenth formi ng a l arge broad club
,
n inth and tenth each strongly

transverse
,
eleventh l arge . Head w ith the s ides greatly ele

v ated ; its surface rather densely but indist inctly punctur ed , so
as to be almost opaque . Thorax longer th an broad

,
the s ides

s tra igh t and paral lel
,
along the middle w ith a broad but i l l

defined groove ; and on each s ide ofth is central depression
there is also another

,
but very obsolete

,
depress ion the surface

is densely and indist inctly sculptured
,
and is qu ite dul l . E lytra

each w ith three or four longitud inal costa
,
and the surface b e

tween them densely sculptured
,
so th at th ey are qui te du l l .

Legs reddish yel low . U nder surface dull
,
but only fine and

ind ist inctly punctured
,
and w ith an ex tremely scanty and fine

pubescence . A ll the pai rs ofcoxa are only s l ightly separated
the metasternum is elongate the epipleura are narrow

,
an

not accurate ly adj usted to the body the t ib ia are cons iderably
d ilated at the extremi ty

,
and exh ibi t smal l but dist inct spurs

the tars i are s lender
,
with the three basal join ts rather short,

and differing but l i ttle from one another i n length ; the fi rst
ventral se g ment

,
though not elongate

,
is d ist inctly longer than

the secon
A uckl and . A s i ngle ind ividual

,
sent byMr . Lawson .

Th is speci es is an undoubtedmember ofthe Colydu ni ;
and as i t d isplays pretty much the ch aracters assigned by
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Mr . P ascoe to h is genus I thr is
,
I have used that word as part of

i ts name . In many respects i t approaches Colydiumelonga tum
ra ther closely

,
and probably

,
l ike that speci es

,
l ives i n burrows

in wood .

Bothr ider es maesta s
,
n . sp.

B . niger, subopacus , antenai s tar sisque rufescentib us ; prothorace
subquadrate , for ti ter punctate elytris apicem versus costatis .

Long . corp . 45m. m.

Nea rly as large as B . contr actus . A ntenna dark red ; jo ints
3—9 small

,
10 and 1 1 forming a broad club

,
the eleventh nearly

as broad as the tenth . Head rather coarsely punct ured . Thorax
qu ite as long as broad

,
nearly stra ight at the s ides

,
these not

being rounded in front and only very sl ightly narrowed beh ind
th e middle the surface is a l i ttle uneven

,
but has no dist inct

impress ion
,
i t is rather coarsely punctured

,
the punctures about

the middle being irregularly d istr ibuted . E lytra with the
alternate interstices narrowed

,
and a l it tle elevated towards the

extremi ty
,
and bearing rather fine punctures . Unders i de rather

coarsely punctured . Legs slender .
A s ingle specimen has been sent me from Ta iru a by Captain

Broun .

Th is speci es has the intermediate joi nts ofthe antenna more
sl ender and the club broader than in B . contr ac tus

,
the legs

more slender
,
and the thorax differently shaped .

Pycnomer us sop hor ce, n . sp.

P . e longatus, parallelu s, pieeo—niger, sub opacus ; proth or ace dorso
impresso, impress ione posterius minus di stincte di visa ; elyt ris

sul catis, sulcis punctatis, punctis distantibu s . Long. corp. 34- 421
m.m.

A ntenna dist inctly 1 1 -joi nted
,
the eleventh jo i nt a good

deal narrower than the tenth . Head very coarsely punctured
,

with a very deep impress ion on each s ide i n front
,
the outer

margi n ofwhich is cont inued backwards close to the eye as
an elevated fold . Thorax about as long as broad

,
sl ightly

narrowed beh ind
,
coarsely and closely punctured

,
with a r ather

l arge impre ss ion on the middle
,
the poster ior part ofwh ich is

i ndistinctly divided into two. E lytra bearing deep broad stria
or grooves

,
at the bottomofwh ich are deep punctures separated

from one another by a long
,
raised interval ; the interstices

between the str ia are narrow
,
elevated

,
and impuncta te .

U nders ide closely and very coarsely punctured .

Sent from Tairua by Capta in Broun
,
and indicated as found

in the wood ofSep izor a tetr ap ter a .
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tennis pedibusque r ufis proth or ace ina quali, haud costato elytr is

minus distincte costatis, laterib u s apiceque fusco- signatis. Long .
corp. 32m. m.

A ntenna redd ish
,
the n inth join t scarcely larger than the

preced ing one
,
the tenth very broad and transverse

,
eleventh

large
,
nearly a s broad as the tenth . Head ofa brownish

colour
,
rugose

,
without d ist inct impress ions . Thorax a good

deal narrower than the elytra
,
not qu ite so long as broad

,
nearly

stra ight at the s ides
,
the front angles prominent the surface

bears some i rregular elevat ions
,
so th at i t appears to be ocen

p ied by large i rregul ar depress ions i n sculpture i t is s imi l ar
to the head . E lytra rather depressed

,
ofa testaceous colour

,

with some i l l- defined darkermarks near the s ides
,
and a l arger

and more dist inct one j ust before the apex each elytron bears
three or four costa

,
and between these is coars ely sculptured

but the sculpture is made indist inct by some short r ig id seta .

Legs reddish ; t ars i rather long and s lender.
Ta irua (Captai n Broun) .
Obs . Though th is speci es at first s ight is extremely s imi l ar

to Bitoma insu la r is
,
Wh ite

,
yet i t is readily dist inguished there

from by the absence ofthe d ist inct costa ofthe thorax oftha t
specres .

Bitoma distans
,
n . sp .

B. nigro—fusca, Opaea , grisee- setosa, elytr is rufo-maculatis, pedibus
fusco- ru fis ; proth or ace fere a qne l i , haud costato

,
elytr is duplo

angustiore ; hi s for titer punctatis, haud costatis. Long . corp .

4 m. m.

A ntenna blackish red
,
with the two joints ofthe club black .

Thorax rather longer than broad, greatly narrower than the
elytra

,
sl ightly curved at the s i des

,
the fron t angles acute but

only sl ightly prominent ; the surface very opaque and ob so

letely sculptured
,
without dist inct elevat ions or depress ions

,

b u t with grey seta arranged in an i rregular manner
,
so as to

gi ve a good deal the appearance ofdepress ions between them.

E lytr a elongate
,
less dul l than the front parts

,
ofa blackish

colour
,
with numerous l arge but indist inct reddish marks

,

punctured w ith rows ofcrenate punctures
,
and with the alter

nate interst ices very indist inctly elevated ; the seta rathe r
long and distinct

,
though not abundant. U nders ide bl ackish

,

very dull . Legs infuscate red .

A lso sent by Captain Broun from Tai rua .

Bitoma r ugose , n . sp .

B. fusca, grisee et alb idovariegata , antennis pedibusque r ufeseentibus ;
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prothorace subquadrate , bas in ve rsus angustate , elytr is fe re duplo
angustiore , ina qual i ; elytris rugosis . Long . corp . 2 - 2 § m. m.

A ntenna redd ish jo i nts 3—9 s lende r
,
tenth ab ruptl l a rge r,

strongly transve rse ; e leventh large , qui te as broad as t e tenth .

Head rather short, rather strongly const ricted behind to form
the neck , rugose . Thorax smal l

,
widest at the front angles

,

gradual ly na rrowed towards the base
,
the front angles acute ;

the surface ru gose
,
and occupied by severa l i l l-defined large

impress ions . Tl ly tra une ven, the i r sculpture coarse bu t in
d ist inct, and the i r pubescence or seta varie ated

,
its most

conspicuous parts be ing some smal l
,
wh i te

,
sli ghtly elevated

tubercles . Legs redd ish ; unders ide nearly black .

T ai rua (Captai n Broun) .
Obs . Th e faci es ofth is l i ttl e speci es is very d ifferent from

th e other speci es ofthe genus I know
,
owing

,
I th ink

,
ch iefly

to the form ofthe thorax but the general po ints ofstructure
seem to be those ofthe genus to wh ich I have ass igned the
species. The E uropean Xy lolcemusfa scicu la tus is, I j udge ,
accord ing to Duv al

,
s imi la r i n appearance to th is speci es ; and

though B. r ugosa does not possess the pecul i arly slender basal
antennal joints ofXylolcemus, yet i t is probable that i t may be
u lt imately consi dered to be as much al l ied to Xy lolcemus as to
Bitoma cr ena ta .

B itoma nana
,
n . sp .

B . fusco- testacea , supra testacea , elyt ris ( pra sertim in lateribus)fusco-maeul atis ; pr oth orace bas in versus angu sta to, la te ri b us

serr atis elytris a qu aliter scab rosis . Long . corp . m. m.

A ntenna with jo ints 3—9 smal l
,
tenth and eleventh l arge .

Head short
,
yellowish

,
qu i te rough and dul l . Thorax much

narrower than the elytra
,
a good deal narrowed towards th e

base
,
the s ides coarsely serrate

,
the front angles not acute ; 1t

is yellowish in colour
,
rough and dull

,
and

.with very indistinctl arge impress ions. E lytra yellowish
,
w i th some i nd ist inct

dark marks on the middle
,
and a l arge one cover ing most of

the s i de ; the ir sculpture is very indefini te, but cons ists appa
r ently ofregular rows ofcoarse punctures

,
th e mterstrces be

tween wh ich are n arrow and interrupted and they are h isp1d
with short erect seta . The legs are yellowish

,
short and stout ;

the femora somewhat infuscate .
A s ingle specimen

,
sent from Tai rua by Capta in Broun .

Th is minute spec i es in s i ze and formmuclrsugges
ts a La tr z

dius . I t appears
,
howeve r

,
to be closely a ll1ed to B. r ug ose ,

but is very read i ly d ist ingu ished by the pale colour and the
more ragged s i des ofthe thorax .
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P hi lothermus ni tidus
,
n . sp .

P . piceo-castanea s, angu stu lus, sub depressu s, ni t idus, fere nudus ;
proth orace pare ia s for tite r punctato ; elytris punctate - striatis,
striis apicem versus ob solescentibus. Long . corp. 2 m. m.

A ntenna about as long as the thorax
,
yellowish the basal

jo int stout
,
second joint rather slender

,
but dist inctly th icker

than the fol lowing ones ; 3—9 s imi lar to one another i n th ick
ness

,
the n inth being only sl ightly broader than the eighth ;

tenth and eleventh jo ints l arge
,
very dist inctly separated from

one another . Head smal l
,
immersed in the thorax up to the

convex eyes. Thorax about as long as broad
,
stra igh t at the

s ides
,
which are a l i ttl e rounded at the front

,
the h ind angles

r ectangular ; the surface bearing rather l arge but spar ing
punctures

,
and w ith a smal l and indist inct impress ion at the

base on each s i de . E lytra with rows ofdist inct punctures
,

which become obsolete at the extremi ty . Legs reddish ; front
t ibia rather strongly di lated towards the extremi ty .

Ta irua . A s ingle individual found by Captain Broun .

Obs . Th is speci es h as exactly the appearance ofou r E uro
pean speci es Zen but the two l arge and very dist inct
apical joi nts ofthe antenna i nduce me to ca l l i t a P hi/o

thermw

Ag lycyder es Wollastoni
,
n . sp.

A . corpore superne h isp ide , antennis pedibusque r ufescenti bu s, sub tus
nigricante ; antennis ar ticuli s duob u s ul timis sub clavatis. Long .

corp . 2—3 m.m.

A ntenna redd ish , short ; the two basal jo ints stouter than
the fol lowing ones

,
jo ints 3—8 smal l and bead- l ike

,
tenth jo int

subquadr ate
,
both broader and longer than the preceding j oints

eleventh join t almost ova l
,
qui te as broad and two or three

t imes as long as the tenth . Head very var iable in si ze
,
abruptly

constr icted at the neck, the forehead rather convex i t is ofa
r eddish colour and rugose

,
but h ispid

,
so tha t the sculpture

is concealed . Thorax transversely quadrate
,
stra ight at the

s ides, a l ittle narrower than the elytra , the surface rugose and
h ispid . E lytra rather elongate and paral lel

,
s imi l ar in colour

to the head and thorax ; their sculpture very coarse but ia
dist inct , and cons ist ing ofrows ofcoarse punctures sepa rated
by narrow i nterst ices, h ispid, being clothed with both long and
short seta . Unders ide pi tchy black themetasternumcoarsely
but sparingly punctured . Legs red

,
short

,
h ispid .

Several specimens sent from Ta irua by Captain Broun
one ofthem was sent amongst a lot ofCol eoptera found on
Cya thea dea lba ta , one ofthe tree ferns .
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Obs . The structure ofthe antenna
,
a s we l l as the i r insert ion

,

seems to j ust i fy the locat ion ofth is i nsect in th e Colydiida .

The anter ior coxa are very small
,
and the i r cavi t ies comple te ly

closed beh ind ; and th is is the only characte r
,
so far a s I can

see
, which would throw an doubt on the propr iety ofthe asso

cia tionment ioned. Mr .Whollaston
,
i n cal l ing attent ion to the

pecul iar i t ies ofth is important genus
,
has al ready suggested its

aflinit wi th the Colydiida . The New- Z ealand insect I have
here descr ibed approaches the Ag lycyder es s etifer closely in
appearance ; but it differs in th e structure ofthe antenna

,

as wel l as in its remarkably widely separated anter ior coxa .

The Colydiida as a group is one ofthe less spec i al ized ofthe
Col eopterous groups ; and i t is not therefore surpr is ing that
we should find some ofits members exh ibi t ing w ide and
puzzl ing affi n i t ies . I am unable to see any close relat ionsh ip
m Ag lycyder es with Bruclrida and Anth r ib ida ; and i f the
genus be not accepted as an aberrantmember ofthe Colydiida ,

I th ink there is no other course but to do asMr . Wol laston
has suggested

,
v iz . to regard i t as represent ing a d ist inct

fami ly ofColeoptera .

I I I . —Eozoon canadense
,
a ccor ding to Ha hn.

By J . W . DAWSON
,
LL.D .

,
F .G .S.

W E may probably expect,for some t ime, to find enthus i ast ic
mineralogists suggest ing plaus ib le theor i es to account for
E oz oon by purely phys ical causes ; for the doctrine of“ plast ic
force ”is not yet ext inct i n th is part icular case . Hahn ’s recent
memoi r is one ofthese efforts

,
and is certa inly cred itable to

h is ingenu i ty and boldness
,
more especi al ly as i t is qui te at

var i ance w i th the hypothes is ad vocated byMessrs . King and
Rowney . I t is

,
however

,
inmy j udgment, so improbable that,

but for the sanct ion given to i t by a transl at ion into the
‘A nnals

,

’ and for the new statements wh ich i t makes as to

cert ain h istological facts , it would scarcely mer i t a ser ious
d iscuss ion . Yet i t affords an opportun i ty to not ice a number

looked by those who have studi ed i t
,
have not been brought

prominently forward
,
l est they should confuse the minds of

geologists as to essent i al facts .

Hahn ’s explanat ion refers only to the specrmens ofEoz oon
mineral i zed w ith serpent ine

,
the only specimens wh ich he

appears to have stud ied . I t does not apply to those mi nera
liz ed with calci te, Dolomi te , Log amte , or pyroxene , except m
so far as the cases ofthese may b e supposed to be covered by
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the assert ion that structu res resembl ing the canal - system of
E oz oonmay be seen in gneissose rocks .

A s appl ied to th e ord inary se rpent inous specimens
,
Hahn ’s

theory ofthe i r origin may be stated thus —He agrees with
the advocates ofthe organ ic nature ofE oz oon i n admi tt ing
that the l ayers ofcalci te are an or ig inal part ofthe format ion .

He supposes
,
however

,
that the serpent ine was or iginally oli

v ine
,
which

,
l ike serpent ine

,
is a s i l icate ofmagnesi a

,
but

anhydrous
,
and d iffering somewhat in the propor t ions ofits

ingredients . The ol iv ine by absorp t ion ofwater became con
verted into serpent ine

,
and necessari ly swelled to a greater bulk

than before * . Th is expans ion caused i t to force i tself between
the l ayers ofl imestone and to assume a l aminated form. The

l imestone at the same t ime became softened and fissu red ; and
its fissures or pores were inj ected w ith calcareous matters held
in so

‘lut ion or suspens ion in the water saturat ing the rock .

I n thisw ay th e l amina and the canal - system are to be accounted
for . The “ proper w al l he holds to be merely a fi lm of
needles ofchrysot i le or fibrous serpent ine surrounding the
grains and plates ofthat mineral . These v iews he supports
by st atements grouped under the three heads ofGeological

,Mi neralogical , and Z oological F acts but the two former can
not wel l be separated from each other , and the l atter are, from
h is po int ofv iew , ofcourse altogether subordinate . For the
sake ofcleamess

,
I may arrange h is arguments and my cr i

ticisms under the fol lowing heads .

1 . P r elimina ry A ssump tion.
— Hahn informs us that he

“
st arted from

’

the propos i t ion that for every part ofa rock
the presumpt ion is i n favour ofmere rock- format ion .

”
Surely

not
,
when a defin ite form vis ible to the naked eye is i n ques

t ion . In the present case i t was the resemblance ofthemasses
ofE oz oon to the fami l i ar Str oma top or oe ofthe Si lur i an which
fi rst directed attent ion to them. Th e microscopist h as a right
to i nqu i re whether in such a case internal structure confirms
the indicat ion ofexternal form

,
but not to proceed from the

assumpt ion ofmineral or igin
,
even when the microscope fa i ls

to reveal structure . F urt her
,
when port ions only ofsuch a

specimen show organ ic structure
,
th is is always held to afford

evidence oforgan ic natur e
,
even though these port ions should

be smal l and except ional .
2 . Geolog ica l R ela tions

—A s to these
,
Hahn seems to be in

some doubt . He asks— “A r e they [the serpent ine nodules and
layers]merely imbedded in the l imestone, and therefore formed
before i t

,
or were they produced s imultaneously ?” and he

remarks
,

“ Th is quest ion canbe deci ded only on the spot . It
Th e expansionwould b e about in th e ratio of4 to 3.
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is possible that he may not have read the elaborate repor ts of
Sir W . E . Logan and h is ass istan ts on the Laurent ian rocks

,

or even the descript ions ofthe beds conta in ing Eoz oon given
by Logan

,
Hunt

,
and myse l f. In any case

,
the quest ion shows

want ofacquaintance with the actual facts a s to the inclus ion
ofthe nrasses and fragments ofE oz oon i n regu l arly bedded
l imestones wh ich conta in also nodules and layers ofserpent ine .

Had these facts been clearly before h is mind
,
he would pro

bably have adopted some other theory ofthe ori in ofEoz oon
,

s ince i t seems phys ically imposs i ble that regular y bedded and
lamin ated l imestones can have sudered such changes as he
supposes . The bands and nodules and grains ofse rpentine

,

whether w i th or wi thout the structure ofEoz oon
,
present no

i nd icat ions ofany such e xpans ion as would have resulted from
the conversion ofo l iv ine into serpent ine . Th is one cons i dera
t ion might indeed close ou r case w ith reference to Hahn’

s

hypothes is
,
w ere there not some points ofinterest in h is

further statements .

3. A ssocia ted Al iner a ls .
— He seems to be unaware ofthe

elaborate series ofmicroscopic exami nat ions to wh ich I sub

j ected the l imestones conta ining Eoz oon, and many others more
or less resembl ing them

,
before the specimens were submi tted

to Dr . Carpenter . These researches were made w ith the best
instruments

,
with l arge series ofspecimens prepared in the

best manner byMr . \Veston
,
ofthe Geological Survey

,
and

w ith the exper ience oftwenty years i n observat ions ofth is
k ind

,
and were a ided by the unsurpassed chemical ski l l of

Dr . Sterry Hunt . The whol e ofthe results have not
,
i t is

true
,
been publ ished i n de ta i l . Yet he cannot h ave read the

publ ished descr ipt ions ofE oz oon, and the repl ies to opponents
,

without perceiv ing that large se ries offacts bear ing on the

texture and microscopical characters ofthe serpent ine
,
calci te

,

Dolomi te
,
Loganite,mica, pyroxene , graph ite, pyr i te , chondro

dite
,
spine]

,
and other mineral substances associ ated w ithE oz oon

had been accumulated and recorded . Many ofthese facts
,

indeed
,
seem ent i re ly to have escaped h is attent ion . I may

instance the occun
'

ence ofcrystals ofmica in the specimens
ofE oz oon

,
th is being by far the most common acci denta l

mineral present . P erhaps he has confounded its crystals with
aragon i te and ol iv ine . It is to be observed here that mica is
one ofthe most usual minerals developed in al tered foss i l i ferous
rocks . I have observed i t in connexion with Ha lys ites and
Crinoi ds i n the sch ists ofthe W hi teMounta ins

,
and wi th

s imi l ar foss i ls ofUpper Si lur i an age in the s lates ofLakeMem h ramagog and the New -Canaan d istr ict i n Nova Scot i a .

A sti l more strange omission is that ofthe Dolomi te wh ich
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fi l ls l arge port ions ofthe canal - system,
and wh ich in decalcifi ed

specimens shows beaut iful ly its character ist ic cleavage and
lustre in the casts ofthe canals .

4. The Or ig in ofSerp entine Se rpent ine
,
he says

,
is

not an or iginal
,
but ametamorph ic rock .

” I t may be answered
that on both geological and chemical grounds Hunt, Delesse,
Credner

,
and Gumbel arr ive at a d ifferent conclusion , and

that in Si lur i an and other rocks serpentine itself and al l ied
s i l icates

,
l ike glaucon ite

,
iollyte , &c .

,
occur as fi l l ings ofthe

cavit ies offoss i ls . W i th regard to the Eoz oon- serpent ine
,

however
,
he bel ieves that i t is a product ofthe al teration of

ol iv ine . He does not expl ici tly assert the occurrence ofoli
v ine in the Canadian serpent ines

,
but bases h is assert ion on

certain other specimens not Canadian
,
and on the appearance

offissures and colours ak in to those ofol iv ine in some parts
ofthe Canadian specimens . In point offact

,
as Dr . Hunt

has shown
,
ol iv ine does occur i n some Can ad ian serpent ines

ofHuron ian or Si lur ian age, but not, so far as ascertained
here

,
in those ofthe Laurenti an system

,
in wh ich the l arge

proport ion ofwater indicated on analys is shows that th is
anhydrous s i l icate cannot be present in any appreci able quan
t ity . Independently ofth is consi derat ion

,
as ol iv ine is a

mineral h av ing a hardness of6 5 to 7
,
or nearly tw ice that of

serpentine
,
i f present in any ofthe numerous specimens sl iced

an d pol ished byMr . W eston and myself
,
i t could scarcely have

escaped ou r observat ion . In these c i rcumstances I must regard
Hahn’s determinat ion from pol ar iscope characters as qu i te nu
certain . Bes i des

,
I am fami l i ar w ith the opt ical characters of

ol iv ine
,
and know that serpent ine often very close ly resembles

i t . F urther
,
with reference to the al l eged metamorphos is of

o l i vine into serpentine
,
i t must be borne in mind that ol iv ine

contains more ofmagnes i a and other bases and less ofs i l ica
than serpent ine

,
so that the mere addit ion ofwater could not

suffice to effect th is change . A s Dr . Hunt suggests to me
,

the removal ofa cons iderable part ofthe magnesi a would be
necessary ; and th is could scarcely h ave been effected except
by carbon diox ide

,
wh ich would h ave acted by preference on

the surrounding l imestone . Sti l l further
,
as Scheerer long ago

obj ected in the case ofthe Snarum serpent ine
,
the expans ion

consequent on the convers ion ofol iv ine into serpent ine would
h ave broken up al l the surrounding minerals . In the case of
the Canad ian serpent ine w e have not only an absence ofdis
turb ance

,
but the serpent ine h as actual ly become shrunken and

h as had its fissures fi l led wi th chrysot i le .
Bu t the conclusive facts with reference to th e ordinary

aqu eous origin ofserpent ine remain to be stated . In those



https://www.forgottenbooks.com/join


34 P rincipal J . W . Dawson onEozoon canadense .

difficul ty in dist ingu ishing these from the l imited, tub ercu
lated

,
and Stromatoporoi d chamber- casts ofEoz oon.

6 . The Oana l- system.

— I am not qu ite certain how Hahn
regards th is. To accord wi th his expansion theory, th e canals
should bemere cracks or fissures ; and in one l ace he descr ibes
them as such

,
though they are i n real ity cyiindr ica l i n form .

In another place he speaks ofthem as produced by the in
j ection ofa flu id conta ining l ime in solut ion into a more dense
flu id or semiflu id substance . He obj ects to their being of
d ifferent dimens ions

,
though th is is a necessary result ofthei r

ramify ing into smal l branches . In regard to thei r compos i tion ,
he seems to state that they are ent i rely soluble i n di lute acid,
and speaks ofthem as or iginat ing in crystals ofaragon ite
though the fact is that large portions ofthem remain intact i n
specimens t reated w i th d i lute aci d, as he nrust have h imself
observed . He appears also to suppose that they should show
a tube or envelope —w lrich is not at al l necessary

,
s ince

,

according to the organ ic theory ofE oz oon
,
they were orig inal ly

merely rami fy ing perforat ions i n a calcareous skeleton . In
poin t offact

,
i n the ord inary serpent inous specimens the

chambers and ch amb erlets are i n part filled with a floccu lent
or porous serpent ine

,
white by reflected l ight and brown by

transmitted l ight and th is fi lls the l arger canals but thefiner
branches ofthese canals are often fi ll ed w ith calci te or Dolo
mi te . Th is mode offi l l ing

,
wh ich has been ful ly i l lustr ated

by D r . Carpenter and myself, does not, however, at al l su it
the requ irements ofthe ol iv ine and expans ion theory .

He h as
,
however

,
made the observat ion

,
for wh ich h e deserves

some credi t
,
that “ a canal- system does not general ly extend

beyond one cry stal l ine indiv idual . There is an element of
truth in th is

,
though i t is not str ictly cor rect . The cana l

systems are i n general rel ated to defin ite port ions or th icken
ings ofth e supplemental skeleton . These may often be call ed
in a certa in sense crystal l ine individuals

,
thei r cl eavage- pl anes

being u n iform i n direct ion . But otherw ise i t is not usual to
find the canals ceasing at interrupt ions ofthe crystal l ine strue
tu re

,
except in certain easi ly expl icable cases. It is observable

,

for instance, th at the perfect ion ofthe structures and ofthe
crystal l i zation are often in inverse rat io. Thus i n port ions
where the skeleton retains its granul ar character (regarded
apparently by Hahn as a flu idal structure the cana ls are

“t Th e skeleton ofE oz oon in its natu ral state seems to have beenfinely
porous

,
l ike that ofStroma top or a , b u t on a more minute scale . Th is

g ives it a granular structure, often very distinct ; and in th e Burgess
specimens th e pores seem to have been fil led w ith Dolomite, wh i ch r e
ma ins as a floccu lent mass after the calcite has been removed b v dilute
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more perfect than where the skeleton is transparent cleavable
calci te ; and where the cleavage - planes become very dist inct
the cana l - systemhas apparently in some places been al together
obl iterated . Again

,
when the l arge trunks ofthe canals are

fi l led with se rpentine
,
and the finer branches with Dolomite or

calci te
,
the serpenti ne somet imes ends abruptly

,
as i f cut off.

In those beds wh ich conta in angular fragments ofE oz oon
,
th e

canals ofcourse end at the l imi ts ofsuch fragments . Cases
ofthese k inds account for th is appearance in the i nstances i n
wh ich i t is observed . But i f the canals d id happen

,
without

any such pecul iar c i rcumstances
,
to be l imi ted by crystal l ine

forms
,
th is would only be an example ofa fact fami l i ar to

every one experi enced in examin ing foss i ls under th e micro
scope . I have now before me a sl ice ofcri noidal Trenton
l imestone in wh ich the fragments ofCr inoi ds show perfect ly
the i r cel lul ar structure ; but each fragment is inscr ibed i n a
hexagonal or rhombic crysta l oftransparent calcite

,
m that

the s tructure ma be sa id in every case to be l imi ted by a
crystal l i ne i ndiv idual . I have another specimen ofa crino id
from the al tered rocks ofthe Wh i teMounta ins

,
inwhich each

join t has the cleavage proper to a crystal l ine ind iv i dual
,
and

the minute structures are preserved only i n smal l spots here
and there . I have many specimens ofcalcified con iferous
wood from the Coal Formation in wh ich the whol e substance
cons ists ofcleavable calci te cryst als ; and yet i n some port ions
the structures are completely preserved

,
though in places they

end abruptly and myster iously at the edges or i n cert ai n parts
ofthe length ofcrystal l ine ind iv iduals . I might ci te many
other i l l ustrat ions ; and such cases are fami l iar to micro
sc

gp
ists .

s to the minute prismat ic crystals ofcarbonate ofl ime
somet imes seen to be imbedded i n the calci te ofthe ske l eton
ofEoz oon

,
and wh ich Hahn regards as aragon ite ( though they

are certa i nly somet imes seen to be traversed by cl eavage-planes
l ike those ofcalci te), these have no defin ite relat ion to the
canals

,
among or bes i de which they l ie

d
j
u
s

t
as any other im

beddedmi nerals would do . They are ev i ently merely port ions
ofthe calcareous matter wh ichfor some reason have crystal l ized
d ifferently from the rest and poss ibly in some cases proximi ty
to the canals may h ave been one determin ing cause ofthe i r
formation .

7 . l e ta bu la te/l P r ep er Wa ll. —Th is Hahn is content to

ac id . A prac t ised eye candete ct th e pecul iar granulation ofthe forami
nife ral ske leton even in fragments scattered through inorganic l imestone
or Dolomite , and when th e other stru ctures may not be perceptible .

!rt
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confound wi th the veins ofchrysot i le or fibrous serp ent ine
which traverse the specimens, or with fringes offibrous c stals

at the margins ofthe grains and plates ofserpent ine .
r

Tet I
can testi fy that the d ifference between the cel l-wal l

,
when

properly preserved
,
and any ve in ofcrystal l ine mi neral is as

great as between the tubulated shel l ofa Brach iopod or a

worm and the pr ismatic shel l ofa P z'nna or Inocer amus .

F urther
,
u nder polari zed l ight the chrysot i le veins have a

bri l l i ancy altogether wanting in th e proper wal l ; and I have
shown that the chrysoti le is ofsubsequent or ig in to the cel l
wall

,
and forms true veins travers ing all the structures ofthe

masses ofEoz oon, and pass ing through the contain ing rocks .

I amnot
,
however

,
surprised at th is confus ion

,
as I have often

had occasion to observe the s imi l ari ty at first s ight ofth ings
so unl ike as sections ofcrystals ofmica

,
ofveins ofsat in- spar

,

and ofshel ls ofmollusks, crustaceans, and Nummul i tes. Bu t

the existence ofthe chrysoti l e veins themselves or ofthe sup
posed fringes ofserpentine crystals is almost as inexplicable
onHahn ’s theory as that ofthe organic cel l-wall i tself.
Supp osed P rej udice? q oolog z

’

sts .

— Both at the beginn ing
d end ofh is pa

p
er Hahn takes occasion to refer to the pre

possessions ofz oo ogists, and their inexper ience i n examin ing
mineral substances

,
and even h ints at th ei r being l ikely to

mistake the crystals in the p itchstone ofA rr an for organic
forms. He forgets that there are now many observers fami l i ar
not only w ith the structures ofal l k inds ofanimal and v ege
table foss i ls

,
but wi th mineral substances as well . In the case

ofthe canals and tubu li ofE oz oon, I may merely mention the
seve ral ki nds ofmineral or organic structures which I have
found to be capable ofmisl eading unpractised observers

,
and

all ofwhich have actually been compared careful ly wi th th is
anci ent foss i l . They may be a rranged under the fol lowing
h eads z—( l ) Dendritic crystal l izations

,
as those ofoxides of

iron and manganese i n moss- agates and in calci te &c.

,
of

native copper and s i lver i n calci te veinstones
,
and ofmica in

certain felspa rs . (2) Coral loidal and vermicular crystalliz a

t ions
,
as those ofaragoni te

,
Dolomi te

,
and ofvermicular mica .

(3) R adiat ing and fibrous crystal l i zat ions
,
as those ofsatin

spar
,
ofool it ic gra ins and other concretions

,
and oftremol ite

in l imestones
,
and the very s imi l ar str uctures wh ich are found

in the shel ls ofInocer amz' and other mollusks . (4)Micro
scopic cracks, such as occur i n mineral substances which have
been affected with shrinkage

,
wh ich h as permi tted their fissures

to be fil l ed with different substances ofl ater or igin or minute
segregation- veins

,
such as occu r in masses ofheterogeneous

mineral matter these fissure- veins are often beaut i ful ly deve ’
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loped in serpent ine . (0) Crystal l ine cav it i es
,
fluid-ca vi t i es

,

&c.

,
i n minerals

,
which

,
when care ful] studi ed

,
show a defin i te

re l at ion to the crys ta l l izat ion, u ite ifi
'

erent from the canals
ofEoz oon. (6) F i brous vegeta le and anima l substa nces

,
as

the fibres ofVa uclzer r’a somet imes bea ut i ful ly preserved i n
moss - agates

,
the fibrous structure ofsponges and ofce rta in

zoophytes . (7) Porous shel ls and crusts . More espec ia lly I
ha ve found the shel ls ofSerp u lce, ofce rta i n Brach iopods, of
[fa/d imes , ofTr i lobites

,
and ofcerta in parts ofcrino i ds to

present
,
when inj ected w i th mineral subs ta nces

,
appearances

very s imi la r to that ofEoz oon and other F oraminifera . A ll
ofthese and other mineral and organ ic structu res have actu ally

,

i n the progress ofthe resea rches onEoz oon
,
been under exam

imat ion and my own collection conta ins sl ices and other pre

g
ara tions ofthem

,
accumulated for th is speci al purpose . No

oub t
,
after al l th is care

,
mista kes may be made ; but I th ink

i t r ight to ment ion the precaut ions wh ich have actual ly been
taken

,
before l au nching the doctrin e ofLaurentian l ife on an

incredulous world .

In conclus ion
,
wh i le I mus t regard Hahn as deserving of

some blamefor h is want ofattent ion to the l abours ofothers
,

and for the artial and l imi ted way in wh ich he regards the
subject

,
he deserves credi t for the minuteness with wh ich he

has e xamined the pa rt icul ar Specimens wh ich he has stu died ;
and I tr ust that when his i nformation as to facts shall have
become more complete

,
his theoret ica l v iews wi l l be very much

modified .

P osr scnrr'r .

Since ma i l ing the above commun icat ion , I h ave received theMay numbe r ofthe ‘A nnals,’ conta in ing the second R evi ew
with wh ich its correspondents have honoured my l i tt le book
The Dawn ofL ife . ’ Th is rev iew does not

,
however

,
i nduce

me to modi fy any th ing I have stated above
,
nor does i t re

qu ire any deta i led reply i n the interes t ofsci ent ific truth
,

s ince
,
thoug h sufficiently r ich in personal references, i t conta ins

no new fac ts ofany importance to the discuss ion , and the want of
fa i rness in its treatment ofthe book wi l l be suffic i ently ap arent
to any one w ho ha s the work to refer to. Should my boo have
the good fortu ne to go into a second ed it ion , I shal l endea vour to
give the re v i ew such attention as i t deserves . In the mea n t ime
I am devot ing the few hours I can spare for such work to a

reexaminat ion ofthe P alaeozo ic serpent ines and oph iol i tes of
th is country

,
with the v i ew ofi llustrat ing the precise condi

t ions unde r wh ich corals and other fami l i ar foss i ls occur i n
these rocks ; and the facts thus obta ined may perhaps furn ish
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the best answers to what may be cal led the pseudomorph ic
object ions to E oz oon.

I t may, however, be useful to not ice the few points ra ised
in th e “ Sup lementa ry Note

,

”
as these refer to my recent

paper in the .fburnal ofthe Geological Society. ( 1 ) In th is,
as well as at page 368

,
your correspondents appear to obj ect

to the canals fi l led w ith Dolomi te as except ional , though i t is
not easy to understand themeanin

g)
ofthe st atement by wh ich

they endeavour to reconci le th is olomite-filling with thei r
theory ofthe format ion ofthe canal - system by the “ eros ion
or decret ion ofport ions ofserpent ine .” I may explain that
th is kind offilling is not at al l rare i n the specimens from
P et ite Nat ion . I have now in my cabinet at least th i rty pre
parations ofth is kind

,
decalcified to show the canals

,
bes i des

others as sl ices
,
and many wh ich I h ave prepared but have not

preserved . Ofcourse I could not figure more than a few ;
but I did not i ntend to convey the impression that th is appear
ance is very rare at the local ity in quest ion . (2) They absur dly,
“perhaps i n j est

,
cla imme as a discipl e oftheir theory ofpseudo

morph ism
,
because I have descr ibed a specimen

,
the only one

I have yet met w i th
,
i n wh ich the skeleton is i n part “ re

placed”with serpent ine ; but such repl acement is ofcourse
no more pseudomorph ism than that wh ich occurs when corals,
shells

,
or wood are repl aced wi th quartz or pyrite . (3) A s to

the “
chevron arrangement,

” I th ink I have stated cl early
enough that th is is not i n accordance w ith my observat ion ;
and I ci tedMr .W eston as one who h as prepared and examined
more specimens than any other person . Both ofus have the
impress ion that the tubul i ofthe cel l-wall are somewhat un i
form i n length

,
and the cel l-wall i tself paral lel- s ided

,
except

w here affected by flex ures and micros00pic faults. But on

th is subj ect you r correspondents may , I have no doubt, obtainMr . W eston ’s direct testimony, i f they desi re i t . It is no

doubt true that decalcified specimens ofthe cel l-wal l often
have a ragged and imperfect appearance ; but th is is due to the
great difficulty ofpreserv ing such del icate fibres i ntact ; and
th is is a suffici ent reason for my preference ofvery th in sl ices
as the best means ofexh ibi t ing th is stru cture . I may add
that I th ink no one who h as seen under pol ari zed l ight such
specimens as those figured in pl ate v i i i . figs. 1 to 3 of‘The
D awn ofL i fe

,

’

or plate x . fig . 3 ofmy paper i n the Journal
ofthe Geological Soci ety, couldfor a moment doubt the funda
mental difl'erence ofthe proper wall and chrysot i le veins .May J . W . D .
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lV.—Descn°

p lc
'

ozw qftwo new Sp ec ies ofOph iocoma . By
E DGAR A . SMXTH

,
Sen ior A ss is ta nt in the Z oo le

g ica l Department, Br i t ishMuseum.

THESE two interest ing forms ofOph iur idze were col lected byMr . Geo rge Gul l i ver at the is land ofRodr iguez
,
tog e ther

w i th 0p /u
'

ocoma er inaceus
,
Muller and T roschel

,
and Op h th

mas tc
'

a
'
venosa

,
P eters .

0pb z
'

ocoma va r iega ta , n . sp.

D isk ci rcular
,
fine l granulated above and beneath ; oral

sh ields rather longer t ranbroad
,
faintly octangular

,
s i des rect i

l inear ; adoral shie lds narrow
,
extend ing along the lateral

margins ofthe ora l sh ields ; mouth- papi l lae three on each
s ide ofeach oral angle

,
the outermost being the l argest and

squarish ; and above the teeth at the apex ofthe angle is an
i rregul ar cluster ofabout twelve smal ler papi llae teeth four

,

s trong
,
with cu rved ends . A rms about four t imes as long as

the d iameter ofthe d isk
,
rather stout ; upper plates trans

versely nar rowly oval , with the outer margin fa intly angulated
i n the mi ddle

,
about twice as broad as long ; lower plates

squar ish
,
the aboral angles rounded

,
the s i de margins e x ca

v ated ; a rm- spines four
,
subequal

,
the uppermost a trifle the

shortest and stout
,
and the lowest but one a l i ttle the longest

,

about as long as the width ofthe dorsal arm- plates ( the tenth)
ambulacral scales two in number to the extremi ty ofthe arms

,

short and compressed .

Colour (ofspecimen in alcohol) — disk above and beneath
un iformly pu l ish brown upper arm- plates dir ty brown

,
at

intervals var ie with three or four contiguous pale ones
,
which

are marked w ith the dark outl ine ofa sub uadrate figure
,

part icu l ar ly observable towards the ends oft e arms ; lowe r
a rm- pla tes pale

,
blotched

,
part icularly towards the extremi ty

ofthe rays
,
with d irty brown ; a rm- spines ofa un i form ti nt

,

but pale r than the upper arm- plates oral shields pale,mott led
th dir ty brown .

D i ameter ofd isk 28 millims .

,
length ofarm 105

,
diameter

ofwides t dorsal arm- plates 4.

The nearest a l ly ofth is spec i es is 0. scolop endr z
'

na
,
Lamarck

,

which diffe rs from i t in colorat ion
,
the form ofthe a rm- sh ield

,

ora l sh i elds
,
and the brach i al s ines . The dark outl ine wh ich

encloses a somewhat quadrate
Iligh t -coloured space

,
onthe pal e

superior a rm-plates
,
is ve ry characte rist ic as also is the d i rty

brownish mottl ing on the oral sh ie lds and lower arm- plates .
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Qpb t
’

ocoma br evz
’

sp z
'

nosa
,
n . sp.

D isk subci rcular
,
flat above

,
minutely granulated above and

below ; oral sh ields heart- shaped
,
broader than long adorals

smal l
,
crescentifor rn

,
border ing the s ides ofthe orals mouth

pap illae three or four on each s ide ofan oral angle, and a group
ofabout twelve at the apex ; teeth four, the two intermed i ate
ones l arger than the two exter ior . A rms a l ittle more than
three t imes as long as the di ameter ofthe disk ; upper pl ates
transversely oval

,
about tw ice as broad as long ; lower plates

(twelfth from the base) a tr ifle long er th an broad ; aboralmargin
arched and a l ittle poi nted in the mi ddle

,
l ateral edges rather

dee ly excavated ; oral margins a l ittle conv ergingly sloping
and
p
interru ted by the outer margin ofthe prev ious plate ;

tentacl e- scales two
,
short and compressed : brach i al s ines

short
,
four (somet imes five on a few plates j ust beyon the

contour ofthe disk), the two upper ones shorter than the
others

,
broad and flattened ; the two infer ior ones (ofwhich

the second or upper one is a tr ifle the larger) are sl ightly
conical

,
and not so long as the w idth ofthe broadest dorsa l

arm-plates .

Colour (ofspecimen in alcohol) — d isk dirty whi te,mottled
i rregularly wi th green above and beneath ; arms ofthe same
colour as the d isk

,
with a narrow green l ine

,
more or l ess

d ist inct
,
down the centre lower plates

,
ambulacral sca l es (and

two lower ser ies ofspines for the most pa rt) un iformly dirty
wh i te, and the two upper series ofsp ines with one or two

green ish r ings and dots oral sh ields spotted with green .

D i ameter ofdisk 1 7 millims.
,
length ofarm about 54.

V.
— Tb aMamma ls ofTu rkestan. By Dr . N. SEVERTZ OFF .

[THE results ofDr . Sev ertz off’s invest iga tions into the verte
brate fauna ofTurkestan appeared in 1 873 (P roceedings
oftheMoscow Soci ety ofNa tura l ists

,
vol . v i i i . p . but

h aving been written in R uss i an
,
they have remained pract ical ly

unknown to most western zoologists . Mr . H. E . Dresser has
recently publ ished an abstract ofthe orni thological port ion

,with cri t i cal notes and add it ional information commun icated
by the author,who v is i ted E ngland last summer Ibis,’ 1875,pp . 96

,
236

,
&c.

,
1 876, pp . 77 In the fol lowing pages I

hav e tr ansl ated Dr . Sev er tz ofl
’

s observat ions on theMammals
,

and have added the substance ofafewMS. notes ofthe author
fromMr . Dresser ’s copy ofthe work . I have to acknowledge
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4.Vesp erugo akokomu lz
'

,
Temm.

,
var . a lma tensz's

,
Sev .

I s common in the north- eastern port ion ofTurkestan
,
viz .

about the Semiretchj e, the upper part ofNarin , Aksay, Cepal,
andVernec. A s to its vertical range

,
i t is found at about the

same al t i tude as the foregoing speci es
A male specimen

,
obtained atVernoe i nMay 1 865, some

what resemblesV. a br amus
,
Temm.

,
i n th e shortness ofits

muzzle ; but the colour
,
the form ofthe ears

,
and all other

characters are l ike those ofV. akakomu lz’. The ears are very
wide at the base the bel ly towards the ta i l is wh ite

,
forming

a semi lunar wh ite patch . It mostly inhab its the houses .Very remarkable is the d istr ibut ion ofth is Ja anese form
but the circumstance ofthe characters oftwo Japan speci es
being found in one specimen fromVernoe shows that the or i
g inal race from which the two Japanese forms have thei r
or ig in is a Central -A s i an speci es .

5. P lecotus a ur t
'

tus
,
var . br evz'manus.

Found onl i n the north- eastern por t ion ofTurkestan
,
and

very rare. t has been obtained at an a l t i tude offrom4000
to 8000 feet .
The only specimen obtained by me I met with at the Dj an

bulak
,
on the southern s ide ofthe Kuraminsk mountai n- chain

,

between Tashkent and Hodg ent. I t w as at first taken by me

for a new speci es
,
P . leuco

l
v lzaeus ; but th is specimen quite

agrees with the descr ipt ion ofP . br eve
’

manu s
,
and

,
l ike i t

,

differs from the real P . a u r z
’

tus i n the shorter ears and l ighter
colour—characterswh ich

,
according toBlas ius

,
are not constant .

The tr ue P . a ur z
’

tus has been found in Turkestan aboutVernoe
,

at a height ofabout 6000 feet ; the r eal P . br evz
’

manus only in
Sicily and specimens intermediate between the two i n Sici ly
and Italy. But sti l l

,
onthese short di agnoses

,
I do not venture

to sayfor certain that my P . leucop ficeus is i dent ica l w ith br evi
manus without having a sufificient number ofspecimens for
comparison ; but its geograph ical relat ionsh ip to the Turkestan
P . a ur z

’

tus is the same as th at ofthe E uropean P . br evt
'

manus
to the E uropean P . a ur z

'

tus ; only no i n termedi ate specimens
have yet been met with .

6 . P lecotus leucogrkaeus, n . sp.

Has been found in the north-western port ion ofTurkestan
,

as stated above .
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7 . I t
’

lz c
'

nolop /z us eu rg/a le

I s d istr ibuted over the whole weste rn half ofTurkestan,
where i t rcnra ins al l the year round

,
at an alt i tude offrom 1000

to 4000 feet— that is
,
on the grassy pla ins and steppes.

8 . Sor es: p u lc/zellus .

Has been found about the Syr -Darj a, in the north -western
port ion ofTurkestan

,
where i t is very rare

,
and appears to

inhabit local i t ies not more than 1000 feet above the level of
the sea .

9. Sor es: leucodon.

Th is shrew
,
as wel l as the foregoing s ceies

,
i nhabits the

north—western ortion ofTurkestan
,
viz . t i e Syr -Darj a

,
A r is

,

Callesse
,
and t re ne ighbourhood ofthe A ral Sea . I t may be

seen in the h i l ls all the year round up to an elevat ion of
4000 feet .

10. E r z
'

naceus a ur z
'

tus .

I s common throughout Turkestan
,
its vert ical range being

l imi ted to about 4000 feet above the sea .

1 1 . Ursus leuconyx , n . sp. ( U. isa belh
'

nus Horsfield).

Th e Himal ayan pale- coloured yel lowish -brown bear ( U. isa

bellz
’

nus) descr ibed byMr . Horsfield is known tome fromMid
dendorff’s account (Sib ir isclre R eise, i i i . pp . 51

,
who t akes

i t for a l ight southern var iety ofU. a r ctos . I cannot state
w ith certa i nty whether h is Himal ayan bear is i dent ical
w i th the Th i an - Shan specimens procured by me

,
wh ich are

also l ight- coloured ; but the colour ofthe latter is rather
var i able

,
and is certa inly not constantly isabel l ine . Conse

quently l have est abl ished my speci es on an important and
constant ch aracter , the wh i te colour ofthe cl aws . In structure
i t resembles U. a rctos, especi al ly i n the skull

,
i n the convex

forehead
,
and the w idth ofthe j aws ; the head just before the

eyes suddenly narrows, and the muzzle is extremely slender
compared w ith the mass iveness and width ofthe temporal
region . Th e snout is shorter th an i n the other speci es ; but
taking into cons iderationMiddendorfi "

s statement about the
great va r i at ion ofthe proport ions ofthe skul l ofU. a r ctos

,

w e cannot fix the cran i al characters ofU. lam-
onyx , ofwhich

I obta ined only two com rlete specimens . The eyes l ike those
ofou r bear

,
are smal l ; tire ea rs are rather large r, 0 about the

same s i ze as the muffle ofthe animal .
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The most str ik ing d ifference is in the cl aws , wh ich are wh ite,
wh ilst those ofU. a r ctos are bl ack . The claws ofthe front
fee t ofU. leuconyx are long and very l i ttl e bent, wh ilst those
ofU. a rctos form almost h alf a ci rcl e . The cl aws ofthe h ind
feet ofU. Zcuconyx are only half as long as the front claws, and
also very l i ttl e bent . I ts fur is wavy

,
and much longer than

that ofU. a rctos
,
but not so th ick ; the hai r is 3 to 4 inches

long
,
especi al ly in w inter at a great al t i tude . The general

colour is reddish brown , the hairs having yel low t ips ; but th e
legs are pure reddish brown . The colorat ion varies . On the
h igh plains about the Upper Nari n the fur at the root is
tolerably l ight, and the terminal h alf ofthe ha i rs is whit ish ,
so that the an imal often appears d irty whi te w ith l ight brown
l egs . In the forests aboutVernec, at a height ofabout 3000
to 6000 feet , three fourths ofthe hai r is reddish brown

,
the

ends yellowish , and the general colour is reddish brown , shaded
with yellow . In Karatau the bear l ives at low alt i tudes of
2000 to 3000 feet, in smal l woods which afford v ery h

little

shade ; and in th is warm cl imate its colour is very pale
,
not

wh i t ish
,
but yellowish

,
and the ends ofthe hai r are h ardly

l ighter than the roots. The young have a wh ite col l ar l ike
U. a r ctos .

The habi ts are different . A boutVernoe
,
from the t ime

when the Cossacks commenced to keep bees
,
the bear very

intel l igently empt ies the beeh ives. In the western spurs of
the Thi an-Shan mountains, and in the fert i le country about
Ch irch ick , i t pr incipal ly feeds onfru i ts, such as appl es, grapes,
walnuts

,
&c . and

,
final ly

,
at the Nar in i t preys principal ly on

the marmots
,
and for that purpose ascends to the h igh table

lauds cons iderably abov e the limi t ofthe forests. I met with
i t i n such local it ies dur ing the month ofOctober

,
even at an

alt i tude of1 1000 feet
,
when the marmots are in the ir w inter

sl eep and do not come out ofthei r hol es. Then the bear digs
them ou t

,
and k il ls i n their colon ies more than he is able to

eat . Those he cannot eat at the t ime he buri es aga in
,
after

h av ing first b i tten through thei r n ape . Such marmots my
huntsmen found bur ied and qui te fresh at a place where they
afterwards k i lled a bear. This was a ful l-grown female 4 feet
5s inches long, he ight at the shoulders 2 feet 7 l ines, conse
quently much smaller than U. a r ctos

,
but propor tionally h igher

on the legs .

The real h ab itat ofthese l ight- coloured bears is i n the
th ickets

,
at a heigh t offrom 8000 to 10500 feet

,
and in the

fi r - forests up to 9500 feet
,
whence they make thei r hunt ing

trips to the high steppes.
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1 2 . d/elcs Icar us .

Is a common res ident throughout Turkestan, except in the
h ighest mounta ins . I hav e neve r found i t beyo nd ane levat ion
offrom 7000 to 8000 feet .

1 3. Fmtorfus p u tor z
'

us
,
var . E ver smanni .

I s common throughout Turkestan
,
with the except ion of

the south -w estern d istr ict
,
where i t does not occur at al l . I t

hardly e ve r goes beyond 3000 to 4000 feet i n the h i lls, keep ing
more to the lower local i t ies.

1 4. F actor z
'

us a lp z
’

nus .

I met with i t about the Upper Nar in
,
at an el evat ion of

about 9000 feet .
15. F aetor z

'

us ermz
’

neus .

I s a common res ident
,
and is found throughout Turkestan ;

I h ave not observed i t
,
however

,
i n th e south -western port ion .

It occurs at h igh alt itudes
,
even at the summi ts ofsome of

the h ighest mounta in -chains .

1 6 . F eetor z
'

us g a le.

Inh abits the Karatau and Th ian -Shan mountains and the
ne ighbourhood ofthe Syr -D arj a .

1 7 . Ill ustelafoina .

I s a res ident throughout Turkestan , and inhabits the h i lls
at a height offrom 4000 to 8000 feet above the sea al l the
year round

,
but i n w inter some ind ividuals descend even

lower .
1 8. Ill ustela z

'

ntermedz
'

a
,
n . sp.

Inhabits the eastern port ion ofTurkestan
,
viz . the basi n of

the r ivers Chu
,
Tal las

,
Nar in

,
See . It does not ascend h igh i n

the mounta ins
,
only up to about 9000 feet, and has never been

seen by me below 4000 feet above the sea . I t probably occurs
a lso i nthe north-western part ofTurkestan

,
which

,
however

,

I cannot state wi th certa inty . (See below .)

19. .Mustela ma r tes .

I s found exactly i n the same local it ies as the forego ing
species, except the south - eastern parts ofTurkestan

,
where

its occurrence is rather doubtful .
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Mustela t
'

ntermedt
'

a
,
M.foz'na , Ill . ma r tes .

In the great uarrtities ofpel ts ofmartens, obtained by the
Kirg ies i n the

‘h ian -Shan and sold at the Turkestan fai rs,
are found those ofbothM. ma r tes and 111 .foz'na , with thei r
character ist ic l ight- coloured mark on the throat l ike an in

vertedV. This mark is quite regul ar and ofa r eddish

yellow colour i nM. ma r tes, and does not reach qu ite to the
fore legs ; i nM.fi lm. the s imi l arly shaped but more irregul ar
Spot

,
ofa white colour, reaches qu i te to the fore legs. On

.

the
great major ity ofthe skinsfor sale these characters are plainly
marked .

On the other hand, there are very many specimens wh ich
present intermedi ate characters—somet imes as regards shape

,

somet imes in interrupt ion ofthe branches or i n the colour
ofthe spot on the throat, which even on the most yel low
throated specimens is l ighter than on th e E uropean race ofMma r tes . Between these l ight- redd ish -yellow and pure wh ite
coloured throat-spots, the Turkestan specimens pr esent the
most complete ser ies ofintermedi ate degrees. I at the same
t ime not iced that the r arest ofal l is the pure wh ite- throated
race

,
as also the very dark yellow colour ; but u sual ly they

have l ight-yel low or yellowish white throats
,
the shape ofwhich

inclines more towardsMfor’na thanMma r tes, part icularly
i n skins sold at the western fa i rs about Tashkent and

Ch imkent .
The general colour ofthese two speci es in E urope is different .M. ma r tes is ofa dark reddish brown , and the u nder- fur is

l ight brown ; whi leMfor’na is bl ack ish brown, and the under
fur is greyish wh ite

,
so that the whol e colorat ion is greyer .

I n Turkestan there is no such difference in the colour ; the
under - fur is always l ight ash - colour : the long hai r is somet imes
blacker and sometimes more reddish brown ; but both colours
occur with ei ther l ight or dark-coloured throat-spots and their
difference might or iginate from the fading oflong- kept skins.

ThereforeMma r tes andMfoina i n the Th ian—Shan
mountains are much less dist inct th an in E urope. A s to pro

port ions
,
I only can state that in the Turkestan speci es the

tai l is almost tw ice as long as the h ind legs
,
just as i t is i n

the two E uropean speci es . But these intermedi ate specimens
I have cal led i n my catalogueMt

'

ntermedz
'

a and another .

”

specimen w as shown to me by a Tartar
,
who spoke R uss ian

,

under the name ofthe “ Cashgar sable .
”

Two ofthese
an imals

,
in summer and winter dress

,
obta ined by me

l ater on
,
certa inly come nearer to the sable i n the qual i ty

ofthefur and the short tai l . I ts long hairs are much finer



Dr . N. Sevcrtz offon the ill amma ls ofTu rkes la n. 47

and closer - set than those ofthe Turkestan or E uropean spe

cimens
,
and i n w inte r the ha i rs are longer. The i r colour is

bright brownish black ; the under- fur is hardly to be seen
,

being nearly altogether covered b y the long hai r, and is l ight
grey with smoke - coloured ends

,
a li ttle darker than in the other

two species ofmarten . The spot on the th reat is var iable
usual ly i t cons is ts ofseveral pale yel low or yel lowish wh ite
spots placed in the form ofa tr iangle

,
ofwhich one angle

p
o in ts towards the mouth ; these spots often reach to th e fore
cg s . Sometimes there are even two l ines formed by spots

,

wh ich are even more i rregular th an in A]. j or
'

na
,
inwh ich the

fl]. z
'

ntermede
’

a approaches the sable . The ta i l is longer by about
one fourth than the str etched h ind legs

,
and is a l i ttl e shorter

than one half ofthe whol e body
,
the neck and head included

for i nstance
,
1 8 i nch es from the t ip ofthe nose to the root of

the ta i l
,
6 i nches from the root ofthe ta i l to the claws ofthe

h ind legs
,
8 i nches length ofthe tai l . If themarten is 1 8 inches

long
,
the ta i l measures 10 i nches i n a sabl e ofthe same s i ze

the ta i l measures only 6 i nches .

In sunrmerMintermedz’a has the long hai r ofa black ish
brown colour

,
a l itt l e shorter and dul ler th an in winter ; the

under- fur is shorter and coarser
,
and ofa darker brownish

grey colour .
The pr ice ofmarten - sk ins i n Tashkent ranges from 3 to 5

roubles
,
accord ing to the i r qual ity and th e number ofsk ins

brought for sale by the Kirg ics . Those ofIII . inter-media
,
or

Cashgar sable, fetch twice as much
,
say up to 10 roubles .

The Kirg ies sel l them wholesale at a un iform pr ice but they
are sorted afterwards before resale by the Tashkent dealers .

The trapping is car r i ed on dur ing the autumn and winter .
The martens wh ich approach to ]l[. ma r tes l ive in the fi r

woods ofthe Semiretchj e and Saeleysky A la tan and about
Iss ik- kul ; those wh ich resemble Ill .foina i nhab i t al l the
Th i an -Shan mounta ins (atMerke they descend in winter into
the steppes and plains i n pursu it ofmice and birds) ; and ,
finally

,
[I]. z

'

ntermedz
'

a i nhabi ts the fir -woods at extremely h igh
elevat ions

,
as wel l as the bi lberry- bushes

,
and even beyond the

l imi t ofthe tree-growth . A ltogether .Mz
'

ntermedz
'

a keeps in
the central and h ighest parts ofth e Th ian-Shan mounta in
chains

,
at both s ides ofthe Nar i n r iver .

A ll th is informat ion w as given to me by the Kirg ics, to
whom I showed the d ifferent marten - skins

,
asking them where

th ey had met with them. Some ofthe Kirg ics cons i der
them to be one speci es

,
but always d ist inguish them by the

local it ies the inhabi t .
For the dbfinitc determinat ion ofthe Turkestan martens
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skeletons are wanted ; for A]. ma r tes and Ill . fbma d iffer
in their dent i t ion and palatal r idges

,
andMz thellma d iffers

from both by the number ofthe caudal ver .tebrae Judging
only from the skins

,
i t appears probable to me thatM.

foma
,
rlf. ma r tes

,
andMz zbelltna have one or ig in

,
and

that the Th ian- Shan is the nat ive pl ace ofal l the three
,

where
,
up to the present

,
as i t appears

,
they have not fully

different iated and obtained specific i ndependence . Th is may
be caused by the want ofl arge woods on the mountains

,
where

even the fir and birch trees grow only in sma l l groves or even
s ingly .

20. Lu tr a vu lga r is.

I s to be met with all the year round in Turkestan
,
except

the Z arev sh an steppes and mounta ins and the v icin i ty ofthe
r iver Syr -Darj a . It does not go up i n the mountai ns very
h igh

,
never having been me t with byme above the cult ivated

d istrict ofabout 4000 feet a lt i tude .

Inhab its al l Turkestan
,
and is met with at almost every

alti tu de 1n the mountains
,
except i n w inter

,
when they leave

the summi ts ofthe h ighest mounta ins.

22 . Cam
'

s a lp inus .

I have met w i th th is species i n the v icin i ty ofKopal andVernoe
,
but not lower than 5000 feet a lt i tu de .

23. Cam
'

sfamilia l-2's .

E xtremely common throughout Turkestan in summer ; but
1nwrnter they leave the highest parts ofthe mountains.

24. Cam
'

s vu lp es .

If any th ing
,
i t is even commoner than the preceding speci es

,

as even ln winter i t was met with in the h ighest s i tu ated
locali ties .

25. Cam
'

s melanotz
'

s.

I s found all over Turkestan
,
except the south-western

districts compris ing the Hodgent va ll ey, the ent ire Z arev sh an
valley, and the Syr -Darj a steppes. It is not found h igher
than about 7000 feet above the sea .
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33. F ells ca tus domestt
'

ca .

Throughout Turkest an ; but does not occur above the
apple and ash—grove distr ict .

34. A r ctomys ba z
’

bacz
'

nus .

I found th is speci es i n the highest mountains ofthe east ;
below 4000 feet alt i tude they did not come under my ehser
vat ion

35. A r ctomys ca uda tus .

Up to the present t ime I have found th is speci es only in one
local ity

,
v iz . i n th e Carahu r insk rocks, south ofthe A u lj e- ata

,

i n the mounta in - chains between Tal las and Ch irch ik . The

only specimen preserved h as been lost ; but I remember tha t
i t wa s yel low

,
with fine black longer hai r

,
the head was darker

and blackish the colour and shape (except the ta i l) were gene
ral ly l ike those ofA . ba thah . In my notes, however, I have
the measurements ofa young specimen obtained by me : its

l ength from the t ip ofthe nose to the root ofthe tai l was
14 inches 2 l ines, tai l 8 inches 5 l ines. This long tai l affords
a good specific character for A . ca uda tus .

A t the place where th is specimen wa s ki l led there were about
twenty holes i n the ground, proving that th is speci es, l ike the
other marmots, l i ves g regar iously .

Jacqu emont, who discovered th is speci es, also found i t only
in one h igh - s i tuated pl ain ofthe Himalayas

,
a l ittl e east of

Cashmir
,
on th e road to Ladak .

These two local i t i es show that A . ca uda tus i nhab its the
south -western Th i an-Shan and the north -western Hima l ayas

,

and probably also a ll th e space between the two mounta i n
chains where they are inter rupted but the occurrence i n the
above two local it i es might also be sporadic

,
being the two

outer l imi ts
,
and the space between them unknown .

Darja (not Dyanau ), a branch ofth e lower Syr, n’

o
'

w dr y , b ut at that
time flowing . All my specimens I gave to th e A cademy ofSciences in
St . P etersburg, and th is also. I do not know how it came into th e Briti shMuseum.

[Th e true F . ser va lz
'

na is a W est-A fr ican species. Cf. Sclater, P roc .
Z oo]. Soc. 1874, p. 495, pl . lx i i i . -E . R . A .]

4“ [Dr . Sever tz offsubsequently suggested that these specimens might
be long rather toMilne-Edw ards’s A . r obustus

,
wh i chMr . Blanford iden

tifi es with A . h imalayanus ofHodgson. Cf. Journ. A siat . Soc. Beng . xl iv.
p . 126 .

—E . R . A .)
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36 . Sp ermoph t
'

lusfl t lvens .

Ha s beenmet with byme i n the low pla ins ofwes tern Th i an
Slran and Karatau

,
not above 4000 feet a l t i tude .

37 . Sp ermoph ilus lep toda ctylus .

I s a res ident in the low-s i tuated local i t i es ofW este rn
Turkestan.

38. Sp er
'nwp hilus br evica uda , Brandt (wwg osa r z

’

cus

Inhabi ts all the low - ly ing parts ofTurkestan
,
except the

south-western d istr ict
,
corrrpr ising the whol e Z arev sh an val ley

and Hodgent d istr ict, where I have not met with i t .

39. Sp ermop hilus sp. (hr ev t
'

ca ua
’
a

The note ofi nterrogat ion is placed here on account ofmy
having lost the specimens obta ined at Karab ur

,
and not being

able to compare them with typ ical S. hr ev t
'

ca ucla ; but the
l atter I know wel l from specimens ofmy own col lect ing in
the Kirg ies steppes ofthe lower U ral

,
and from the careful

examin ation ofone hundred and fifty specimens obtained by
Carelin i n the latter local i ty . A t first s ight I referred the
Karabur specimens to S. br evica uda

,
0 11 account ofthe small

s ize (7—8 i nches exclus i ve ofthe ta i l), the short ta i l
,
and the

grey colour
,
with indist inct

,
almost ins ign ificant p iedmark ings

,

caused by the black ish and pale yel low rings round each ha i r .
I was rendered doubtful ofthe correctness ofth is determi na
t ion only by the fact that S. b r evz

’

ca uda is an inhabitant of
low pl ains

,
and no specimens ofth is genus have been found

i n the cult ivated a lt i tude ofthe Kara bur ; but these steppes
a re not wel l known yet . But then there is the analogicalfact
th at S. mus ical s has been found h igh up in the Caucasus
and in the New -R uss i an ste pes .

I may ment ion here that I
P
did not find any great d ifference

between S. mast
'

ens and S. br evt
'

ca uda . The fornrer is de
scr ibed as quite grey

,
and the l atter as grey ish p ied

,
with each

hai r oftwo colours
,
and a yellow belly but the roots ofthe

belly- ha i r ofS. br ev e
’

cauda are yel low
,
the i r ends are some

t imes yellowish brown and somet imes wh it ish . Th e p ied
appearance ofthe back is somet imes ve ry pla in and somet imes
qu rte i nsign ificant ; and the shades ofthese characters onU ral
specimens are innumerable no two are al ike . On the other
hand

,
S. musfcus is u rricolorous only in compar ison w i th S.

u tta tus
,
which inhabi ts j ust the same New - R ussi an steppes

,

the h ai r ofthe former be ing closely marked with r ings ; the
4*
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mottled appearance is not so eas ily not iced ; but the w idth
and number ofthese r ings on the hair ofS. br evz

’

ca uda i s

also var iable .
Therefore i t would be useful to makemore exact compar isons

b etween S. mugosa r z
'

cus
,
S. br ev z

’

ca uda ,
and S. ma st

'

ens
, the

ranges ofwhich meet on the LowerVolga and Don ; and
p er /zap s they may prove to form only one speci es . Here i t

also must be stated that the first descr ipt ion ofS. mugosa r z
'

cus

w as taken by L ichtenste in from a specimen from the Kirg ies
stepp es whi lst the first descr ipt ion ofS. musz

'

cus was made byMénétr iés from amounta in specimen from the Caucasus . The

Karabu r specimens were obtained at an al t itude offrom 7000

to 9500 feet, on the grass- covered plains ofthe summi ts ofth e
Kar aburMountains.

40. A r vz
’

cola a r va lz
'

s .

Inhabits the north - eastern port ion ofTurkestan
,
and does

not appear to go beyond an alt itude ofabout 6000 feet .

41 . A rm
'

cola leucu r a
,
sp. n.

*

I s found in the north -western parts ofTurkestan . It goes
exactly as h igh as the preceding speci es

,
but h as not been

observed be low 1000 feet alt itude .
The fur is soft l ike that ofCm'

cetus
,
l ight brownish grey

,
on

the bel ly w h ite ; th e base ofthe hai r on the whol e body is
plumbeous . The ears proj ect beyond the fur . Th e ta i l is one

fourt h as long as the body
,
and is snowy white

,
with a black

t ip ofrather longer hai r . The first lower mol ar tooth h as
n ine pri sms

,
l ike that ofA rm

'

cola .

The most strik ing specific characters are i n the wh ite tai l
and soft ha ir and the speci es may thus be d iagnosed
A r v icola cauda nivea subpenicillata , ap ice ob scur iore, vellere molli

ciner ascente , infra alb o, aur icul is e vell ere prominentis .

I obtained only one specimen
,
on the U pperMassat in the

lower mountains ofthe Thi an
,
between Au lj e- ata and Ch im

kent
,
in December 1 866.

42 . A r vz
’

cola g r ega lz
'

s .

Has been observed in the same local i t ies as the preceding
speci es . I myself met with i t in the Karatau at the upper

[Should th is prove to b e a good species it wi ll require a new name,
A . leumrus hav ing been us ed by Gerbe (R ev . Zool . 1 852, 260)for a
European vole wh ich Blas ius and P atio consider to b e i entical with
A . mra lis ofMartins—E . R . A .]
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Bugun where i t is abundant . My specimens
,
four i n numbe r

,

diffe r rom Si beri an examples in the dar ke r and more yel
lowish colour (a nm cano—fi z lvescens p ills p ermu ltc

’

s myr tle
obumb r a ta ) ; b u t t e fi rs t molar tooth cons ists ofonly e ight
prisms

,
wh ich is a good character ofA . g r eg a lz

'

s
,
as al l the

other A r rfcolze have nine . The s i ze
,
length ofta i l

,
ears

,

and al l othe r characte rs a re s imi la r to those ofthe Siber ian
specimens .

43. rll us lVayner c.
I s an extreme

l
y common res ident th roughout Turkestan

,

and is to be foun i n the h i lls up to 4000 feet h igh e. i n
the cul t ivated d istr icts and on the grassy steppes) .

44 . ill us ll
’
agner c

'

,
var . maj or (M. tokmak n .

F rom the typ ical form th is race d iffers only i n its l arger
s i ze

,
in wh ich it approaches J]. sy lva tz

’

cus
,
wh ich h as also some

r esemblance to the smal l 211 . IVagner i . I am sorry to say ,
however

,
that the l arge as w el l as the smal l spec imens wh ich

I reserved in sp ir its w ere left at Tashkent .
wil l ment ion here that th is mouse is a steppe - i nhab itant

in the U ral
,
as wel l a s on the K irgics steppes ; but in Tur

kestan
,
where Ell . musculus is absent

,
M. IVagner i is the

house -mouse . It is numerous i n the Ch imkent and Tashkent
hous es

,
where i t does not d iffer at al l from the Kirg ies- steppe

specimens . The l arge var iety I have obta ined in a house i n
a v il l age bu i l t i n 1 864.

Th is domest ic breed of111 . Wagner i get soon used to men
i f they are not d isturbed ; they are eas i ly startled , but not shy
or w ild

,
and extreme ly inquis i t ive . In my room i n Tashkent

one ofthese mice l ived
,
wh ich used to creep up on my tab l e

when I was w r i t i ng . I t fed in my presence on the rema ins of
my dinner or suppe r ; often sat even on my books, watch ing
my hand when writ ing . I t would even eat from my hands ;
but as soon as I moved i t tr i ed to h ide i tself betwee n the
books on the table

,
and after a very short t ime appeared again

a t the old pl ace . It appeared to be qu i te t ame so that once
I caugh t i t w i th my hands i n order to feed i t ; i t got, how
ever

,
frightened

,
and never appeared again

,
notwi thstanding

my lea vmg ou t foodfor i t ; i t h ad evidently lost its confidence
“1 me .

[Mn Blanford h as since descr ibed “ th e common house-mouse of
EasternTurkestan as a new 8 ecies

,
under the name ofEli . pa chycer crw ;

h e rega rds it as most nea rlv al ied toM. bacht r z'anua : Journ. A siat. Soc.

Beng . xl iv . p . 108—13. R . k ]
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45. Cr icetus songa r us .

Has been observed almost al l over Turkestan , except i n th e
Z arev sh an d istr icts and the neighbourhood ofHodgent ; i t is
more an inhabitant ofthe lower alt i tudes

,
to which i t appears

to keep the whol e year round .

46 . C'r icetus E ver smanm
'

.

Has been obtained about Iss ik - kul in the larch -wood and

apple- tr ee d istrict .

47. Cr z
'

cetus accedu ta (sec. E versm.

,
e coll . Karel) .

Occurred at the same p l ace as the preced ing speci es
,
but on

a lower- s ituated plain .

I do not descr ibe here th e w el l - known Cr z’cetz’ ofTurkestan
( C. songa

'r us
,
C. E ver amanm

’

,
C. a ccedu la fi ,

but w ill ment ion
a new species discovered

,
al though i t does not belong to Tur

kestan .

[Cr z
'

cetus ma r inas
,
sp. n .

Belongs to the genus Cm'

cetus
,
as proved by its cheek

pouches (saccz
’

bucca les) but does not at all resemble the hamster
in outward appearance . The form r esembles that ofthe mice ;
the body is tolerably slender ; the ta i l measures half ofthe
length ofthe body

,
the head included ; the colour and s i ze

are like those ofA r t
-{cola a r va le

'

s
,
v i z . :— l ength from the tip of

th e nose to the root ofthe tai l about 3s inches ; ta i l 1 % inch , or a
l i ttle longer ; the colour above is greyish dark brown

,
below

ash - colour . Only two specimens are known to me - the one
which I caught in August 1 857 on the steppe grass ofthe
summi t ofOri

,
and presented to th eMuseum ofthe A cademy

ofMoscow ; and the second is i nM. Gluch ’s col lection at

Sarepta, near which place i t was obta ined : both specimens
are preserved in Spir its. The l atter w as marked A r vz

’

oola
a r va lz

’

s ; and I had my attent ion drawn to i t by the long ears,
w hich are half as long as the head

,
whilst the ears ofthe

true A rm
'

cola a r va lz
’

s are much shorter and a lmost h idden by
thefur . Then I lookedfor the cheek- pouches

,
which I found .

On accormt ofits resemblance to A r vz
’

cola a r va lz
'

s
,
th is

l i ttl e beast is eas i ly overlooked . The col lector ought to look
ou t for the combinat ion ofmurine ears with the form and

colour ofA . a r va lz
’

s and in such specimens the cheek- pouches

£
0.fulvus, a new 5 ecies all ied to C. p lums, is described byMr .

Blan ord from Eastern urkestan, Journ. A siat. Soc. Beng. xliv . p . 108 .

—E . R . A .)
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must be sought for . I w i l l also add that U. mu r {nus is some
what da1 ker than A . a r va lc

'

s A s regards the geograph ical
d istr ibut ion ofth is hamste r

,
only the two above ment ioned

local i t ies are known , as I have not s ince then met with any
others .

In the spring of1 864 I met with many A . a
'
r va l'is on the

I rt ish and l sh im. I examined them i n search ofcheek
pouehes ; but there were no 0. ma r ina s among them.]

48 .Mer z'ones tanza r z’cz’nus .

Has been me t wi th by me about the Lower Sy r-Darj a and
Lake A ral in the low pla ins

,
where i t is a res ident .

49. rll er z
'

ones mer idianus .

R ange s imi lar to that ofthe preced ing spec i es .

50. Ell er z
'

ones op imus .

A very common resi dent throughout Turkestan
,
except the

south -western pa lt s . I t keeps
,
however

,
a lways at low

elevat ions .

51 . .l/er z
'

ones (I t/zombomys) coltium,
n . sp .

I s an intermediate form between A]. op z
'

mus and 111 . tama
r z

'

cinus
,
hav ing the s i ze and colorat ion ofthe l atter and the

t ai l - tuft ofthe former ; but i t is differently coloured from
e i ther

,
and somewhat smal ler . Here I g ive the comparat ive

d i agnoses
M. collium. Supra r ufescens, nigro irror atus , apicib u s piliurn nigris,

sub tu s albus ; eauda corpori concolor , fioceosa , b icolor , pil is r u

fescenti b us et nigr is intermix tis fiocco e tiam b icolori , ful iginoso et
canescente dentes ineisor es supra unisul eati .M. op imus . Supra pall ide et sordide fulvescens, ful iginoso ir roratus
cauda praete r floccumnigrum unicolor , intensius fulva dentes inci
sores b isulcati .

(M. lybieus) . Ut 111 . ap imus, sed ineisor ib us unisulcatis .M. tamur icinus . UtM. collium,
sed fiocco caudae perparvo, pzene

distincte ,
cauda unicolori fuliginosa .

Ill . collz
’

um h as th e black tai l - tuft surrounded by a pale grey
margin ; the h ai r ofthe latter is j ust as long as the bl ack - tuft
ha i r . Length about 7—8 inches , ta i l Gl 7 i nches . Obta ined
on the lower .spurs ofthe Semirecli insk A l atan

,
between Koksa

and I icy
,
and also on the KaratauMount ains . In the latte 1

locality I obta ined in June 1867 a young specimen
,
“ h ich
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d iffers from the adult only by its smal ler s i ze and the propor
tionally smal le r ta i l- tuft .

ill . op z
'

mus
,
wh ich h as been col lected in great numbers on

the I ley, near Hodg ent, and lower down at the Syr -Darj a,
h as somet imes a sharply marked black l ine running from the
ta i l - tuft a long the upperside ofthe tai l almost to its root th is
l ine

,
however

,
is very var iable in its l ength .

A ccording to the characters and d istr ibut ion i t appears to
me that xll . collz

'

um is the general or ig in ofthe steppe gerbi l les
(HI . tama r z

'

cinus andMOp imus), wh ich inhabit the bottom of
what

,
geologically speaking

,
w as at no distant per iod a l ake ;

as wel l a s ofM. lybz
'

cus
,
which

,
i n its dent i t ion

,
comes closer

to ill . ct
’

um than isM. opimus, and perhaps h as been dr iven
out by the l atter to the south -west .
Bu t up to the present t ime the l imi ts ofthe ranges ofM
{mus and XVI . lybz

'

cus are unknown they probably meet
in the deserts ofP ers i a or Syr ia

52 . D ip us j aculus.

Has been found byme almost al l over Turkestan
,
being not

rare i n the eastern parts and very common in the north
western districts

,
where it appears to b e'

a r esident at an a l t i
tude offrom 1000 to 4000 feet above the sea

,
z
'

. e. in the cul
tiv ated distri cts.

53. D ipus acontz
’

on.

54. D z
’

p us sag z
'

tta
,
var . telum.

55. D ip us lagop us .

56 . D epus p la tyur us .

These four speci es have been observed in the low pla ins
at the mouth ofthe Syr -Darja

,
at the sources ofthe A ris

,
and

about Lake A ra l as res i dents .

57 . E llobz
'

us ta lp z
’

nus
,
var . r ufescens .

Has been met with by me throughout the east and north of

[Inh is li st Dr . Severtz ofi
'

originallynamed thi s speciesMm'

onesmon
tanus ; bu t having discovered that th is name was preoccup ied by Sir
Andrew Smith for a South-Afri can species

,
h e renamed i t ( at p . 83)Mer iones collium.

—F . C . C.]
[Mn Blanford describes an interesting new species from E astern

Turkestan
,
wh ich h e names Ger bi llus cryp tor lzz

'

nus
,from th e remarkable

semi c ircular flap wh ich covers th e nostr i ls (Journ. A siat. Soc. Beng. xl iv.
p .

—E . R . A .]
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and deeper punctures by wh ich they are d iv ided . The squa

mosity is ch iefly confined to the s ides
,
is ofa yellow 1sh or

whit ish colour
,
and is apparently very l i able to fall off. I t 15

found under bark on the Ngalho tree ( llly0p or um lwtanz).

Lag r z
'

oda Brounz z .

L .
angu ste oblonga , pallide ful vescens, elytr is aliquando plus mi
nu sve infuseatis, sparse gr iseo- pubescens, supra sat dense punc
tata antennarum ar ti cu lis t ribus ultimis crassior ib u s ; proth or ace
ent ice paulo r otundato, postice angustior e elytris oblongo- ovatis,
humeris rotundatis ab domine infra nigrescente . Long . 25

} lin.

Ha b . Tai ru a .

I see noth ing to differenti ate gener ically th is interest ing
s
p
ecies from the Chi l i an Lag r z

'

oda (F airm. et Germ.

,
Ann.

Soc. Ent. de F r . 1 863
,
p . I t is very l ike L . obscur ella

,

wh ich is probably only a var iety ofL . r ufa la , and is found
on a .Mesemb ryantb emum. Capt . Broun took five specimens
ofthe present speci es under logs on the sea-beach at Ta i rua .

THELYPHASSA .

Ocu li integri . P a lp z

'

max illares in mare elongati , art icul o ul timo
ap i ce profunde emarginato infoemina b rev ior es, articulo ultimo
seeur iformi . Tibice omnes b icalear atae . Caetera u t in X antho

ch r oa .

X antlzoclzr oa is pri ncipal ly a E uropean genus
,
from which

the present differs stru ctural ly only in the above characters .

The male h as the same deeply incised terminal abdominal
segment ; but there isno trace ofi t i n the female . Th e elytra
do not cover the extremity ofth e abdomen

,
even in the male.

Th e peculi arly shapedmaxi ll ary palp i have j ust th e same semi
c i rcular notch that is found in Selenop a lp us . Th e speci es is
remarkablefor the delicacy ofits texture . I t was found under
logs thrown up on the beach just above h igh -water mark .

Capt . Broun says i t makes great use ofits palp i
,
as wel l as

ofits antennae
,
i n confinement . Ofthe two pai rs which that

gentleman h as kindly sent me
,
the females are the l argest

,

but with somewhat shorter antennae than the mal es .

Tke lyphassa dz
'

ap kana .

T. oblonga, subpar allela , depressa, fi avo- albescens oculis nigris
supra cap i te prothoraceque sub tili ter punctatis antennis dimidio
corporis longioribu s scutello parvo elytr is sub tili ssime punctatis
et pub escentibus, singulis lineis tribus palli dior ibus notatis , pedibus
gr acilibu s, palli dis . Long . 6—7 lin.

Ha b . Tai rua .
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Tr ac/zyp/z laeus p or cu las .

T. obovatus, niger , squamis alb idis depressis dens e vestitus , setuli sque
tenu ibus erectis se riatimadspe rsus rostro crasso

,
scrob ibus caver

nos is , ad comlos hand extens is ; antennis fe rrugineis , clava ih
fuscata proth orace ve rsus apicem h and constr icto ; elytr is brev i
u sculis , sub striatis tib ii s anticis b icalca ratis . Long . 14lin.

Hub . Otago .

A l l ied to our T. sguamula tus , from wh ich its cavernous
scrobes and slende r setulae w i l l at once d ist inguish i t .

Br ea
‘ias a se itas .

B . angustus , vi x depressu s , p icco- b r unneu s, squamis obscure gr ise is
tectus ; rostro supra lineis quinque elevati s distinctis

,
que rum

intermedia majore , instru cto ; antennis fer rugineis , clava pubes
cente ; prothorace longi tudine lat itudini segnal i , in medio non
nih il carinato ; seu te llo parvo ; elytr is striatis, lev iter punctatis,
inte rstitiis eonve x i s, quinto versus apicem tub erculato-e levato ;
tib iis anticis intu s denticu latis. Long . 2

7
2
5
lin.

Hab .VVa ikato .

A much narrower form th an theVictori an B. ma r inas
,
to

which i t is the most nearly all ied .

P hrym
’

x us as tu ta s .

P . ovatu s, fuscus, supra squamosita te dilutiore vestitus rostro
tenuior e , basi ante oculos tuberculo instructo ; prothorace longiore
quam latiore , dorso tub ercu lato elytris b rev iuscu lis, u tr inque

rotundatis, supra tub ercula tis , angul is anticis minus productis ;
tars is minus elongatis . Long . 1 3

1 lin.

Ha l) . Ta i rua .

Th is speci es differs from P . ter r eus (ante, v ol. xv i . p .

inter a lz
'

a
,
in the tubercle on the rostrum

,
the n arrower and

longer prothorax
,
the shorter and rounded elytra

,
850. There

are only very shallow impress ions on the elytra indicat ing any
punctu at1on.

EMP E OTES.

Inop h laso prox ima s, sed scrob ib us ad ocu los profunde impressis .

Rostr um r ob usturn. Antenna : graciles. P rothorax bas i tr uncatus
lob is ocu laribus ob soletis .

In I nop lz lceus the scrobes are wel l marked only at the p
o in t

where the antennm are i nserted
,
rapidly d isappearing be 1 ind .

In th is genus th e scrobe
,
curved at fi rst

,
runs to the middle

and front ofthe eye ; the scape, however, extends to the h ind
margin ofthe eye , so that the scrob e can only receive a port ion
ofi t .
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Emp ceotes cm
'

sp a tus .

E . fusons, gr iseo—squ amosus rostro supra inmedio carinato funi
cule e longate , ar ticulis sensim b rev iorib u s, clava oblongo- ovata ;
prothorace rugose -granu lato

,
in medio profunde sulcate seutello

tr ansver se ; elytris sub cordatis ,modice eonve x is, postice sat abrupte
declivibus , substri ate -

punctatis, interstitiis tertio quintoque paulo
elevatis, il lo postice calloso—cristate , apicibus divaricatis ; pedibus
squamosis. Long . 42

1 lin.

Hab . Ta irua.
D iffers i n breadth

,
probably accord ing to the sex . Capt.

Broun remarks that i t h as a p ink ish t int when a l i ve .

Empoeotes censor z
’

us .

E . fusons, grisee - squamesus rostro suprafortiter b isulcate antennis

fer rugineis ; funicule articulis duobus b asalib us long itudine aequar
l ibus proth or ace for titer granulato, in medio excavate seutello

ap ice rotundate ; elytris sub ovatis, supra valde inaequ alibu s, postice
sex callosis

,
abrupte declivibus , striato-

punetatis, inter stitiis tertio
quintoqu e elevatis ; pedi bus squamosis . Long . 4 lin.

Ha b . Otago.

W hen depr ived ofthe scales
,
the elytra are seen to be

div ided into i rregular a reas by short r idges r is ing between the
rows ofpunctures .

A ldonus cela tor .

A . angustior , sub par allelus,fuseo-

piceus, squamis g rise is dispersis ;
rostro tenuate , proth orace mani feste b r eviore, antennis apicem
versus insertis ; funicule ar ticulis duobus b asalibus long itudine
fere aequ alibu s proth orace ap ice angusto, utr inque antiee r otun

dato, pone medium parall e lo, crebre punctate ; seutello parvo ;
elytris prothor ace vix latioribus, indeterminate striate -punctatis,
granul ienitidis squamis intermix tis, ponemediumfascia indistincta
notatis . Long . 4 lin.

Ba b . Ta irua.
A much narrower insect than A . hylobz

’

oz
’

des
,
covered

,
espe

cially on the legs
,
with long , erect, s atulate scales

,
not seti

form as in that speci es. A ldonus is c osely a l l ied to Str ongy
lop terus, and, l ike P sep hola x , the pectora l cana l terminates
beh ind the anter ior coxae

,
and is net bounded by the meso

sternum.

Or eda br evis.

O. h reviter subcylindr iea, fusca gr isee - var i a ; rostro brevi crasso'

antennis crassiuscul is ; funicu le articulis duobus b asal ibus fere
aequalibu s, quinque sequentib us valde transversis clava eb longo
evata ; proth or ace late , ap ice angusto, basi b isinuate ; seutello
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parvo ; elytris prothorace v ix latioribu s, str iato—puncta tis , inte r
stitiis late planatis , squamu lis e rectis alb idis adspe rsis ; femori bus
infra subdentati s ; tib ii s unco val ide armatis

,
inte rmediis bas i e x tus

angu latis . Long . 2g lin.

Ha t) . Ta i r ua .

Th is is a very much smal ler and shorter insect than 0. no

ta ta
,
W h .

,
and is remarkable for its short th ick rost rum l ike

HYPOTAGEA .

Rostr um cyl indricum, arcuatum scr obes preemedi anse, r eetae . An

tenna , longiuseulaa ; fimiou las 7- art icul atus ; cla va distincta .

Oc uli r otundati , grosse granul ati . P rothor a x bas i sub sinu atu s
,

leh is ocu lar ib us nu llis . Scu tellam parvum. Etytr a obovata
,

pyg idium tegentia . F emor a clavata , ant ics. mu tiea , cseter a dente
parvo instructs . Ungnicu li appendicu lati . A bdomen segmentis
tr ibus intermediis sub aequalibu s.

A l l i ed to A ntho-nomas but themut ic anter ior femora forb ids
its being referred to that genus. The speci es is a somewhat
glossy reddish ferruginous i nsect

,
with scattered wh it ish hai r

l ike scales .

Hyp otag ea r ubz
'

da .

H. sub cylindr ica , rufo—ferruginea, subnitida rostro prothoracemulto
longior e , rugose - punctate ; proth orace subtransverse , sat crebre
puncta te ; elytris proth orace paulo latior ibus, for titer st riate
punctatis , interstitiis conve x is tib iis anticis lev i ter crenatis

,
inter

medi is intus b isinuatis . Long . 1 % lin.

Ha b . Otago.

E agnomus eleg ans .

E . niger, par ce setulosus ; rostro versus apicem gradatim latior e ;
entenni s nigris , scape ferru g ineo, clava e longate oculis premi
nu lis, supra contiguis proth or ace vix tr ansver se , postice u trinqu e

rotundate , crebre punctul ate ; seu te llo rotundate ; elytris bas i
prothorace mu lto latioribu s, levite r striatis, interstitiis planatis,

squ amis minut ie vestitis, vitta lata azurea, postice nivea et gra
datim attenuate , a seutello fere ad apicem,

ornatis corpore infra
dense a lbo- squamoso, maeula och r acea ant ica u trinque netato .

Long . 13 lin.

Ba b . Ta irua .

Th is and the follow ing speci es agree retty wel l w ith
E ugnomus ,Scl1enh .

,
nomember ofwhich h as

,
be l ieve

,
h i therto

been descr ibed . There is a common variety ofth is speci es in
w h ich the blue str ipe disappears

,
l eav ing only a short wh i te

line on the th ird interst ice nea r the apex .
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E ugnomus p icz
'

p ennis .

E . sa hniger , ni t idus, e lytris, tib iis tarsisque piceis ; rostro apicem
versus mul to crass iers , lev i ter punctate scape testaeee , funicu le
articulo secunde quam pr ime paul e brevie re ; clava ampla, ellip
tica ocu lis haud appro x imatis prothor ace longi tudine latitudini
aequali , crebre punctate , u tr inque albo- pubescente ; seu tello tri
a ngular i ; e lytr is paule elevatis , postice manifeste decliv ibus, sub
str iatim punctatis, interstiti is latis , secundo, tertio quarteque pos
ticis gi b b osis , humeris prominulis ; corpore infra ni t ide nigre , parce
squamose . Long . 2 lin.

Ha l) . Ta i rua .

E ugnomusfer ve
'

a
’
us .

E . pube silacee - rufa sa t dense teetus, lateri bus infra scutelloque

sulphur eis ; cap ite inter oculos excavate ; rostro minus tenuate ,
pubescente ; antennis testaceis ; funicule , u t in praeeedentibus,
art icul o pr ime ampl iato pr othor ace parvul e , sub tiliter confer tim
punctate ; seu tello consp icuo ; elytris striato-

punctatis, punctis

approx imatis, inter stitiis leviter conve x is pedi bus minus pub es
centib u s. Long . 1 } lin.

Ha b. Tairua .

Sibz
'

nia tyclz z
'

oides .

S . anguste ell iptica, fusea, subdepressa , squ amulis angu stis decli

nati s cinereo- alb idis vest ita rostro versus apicem attenu ate ,
arcuato, ap ice fulvo antenni s fulvis, ap i ce nigro ex eepto ; pro

thorace lati tudine long itudini aequal i ; seutello ineonspicuo elytris

basi proth or ace paul e latior ib u s,fer titer str iatis
,
inter stitiis solis

pler umqu e squ amulosis pedibus fulvis femoribus dentatis, tib iis
b r eviusculi s. Long . 1 3

2 lin.

Hab . Tairua .

Like Tyclz z
'

us Scknez
'

der z
'

,
b ut

,
i n consequence ofits more

or less exposed pygid ium
,
I refer it to Sibinz'a .

P sep bola x simp lex (Sharp in.
P . hreviter sub cylindr icus, b runneus, squamis flavescentibu s vestitus ;
rostr o brevi late , inmedic et inter

.
oculos lineis duab u s b r evibu s

impr aeso ; antennis subferr ugineis , scape brevi , funicul e ar ticulis
quinque ultimis valde tr ansver sis clava ampla, pubescente pro

th orace transverse , posti ce sensim latior e , basi b isinuate , inmedio
carinato elytri s str iato-

punctatis, inte rstiti is late planatis, ap ice
retundatis ; tib iis sat elongatis, intermediis ex tus in medic dente
tenuate armatis . Long . 2 lin.

Ha b . Tairua .

This very disti nct speci es has much the habi t and colora
tion ofour Hy lesz

'

nusfr a an'm'

(a Scolyt id), but is cons iderably
larger .
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A ca lles z
'

ntutus .

A . ovatus , fu scus, grisee - squamosa s
,
squamuli s erectis adspersus ;

rostro b r ev iuscu lo ,medice crasso ; antennis subfcr rug incis , funicul i
art iculo pr ime quam secundus pau le longiore ; clava b revi ter ova ta ;
proth or ace subtransve rse , antice censtriete , postico rotundate ;
elytr is brev itor ova tis , bas i prothoracis pau le latior ibu s, str iate
punctatis , punctis linear ib us , interstitiis secundo quar toque lev i ter
elevatis ct postice paule callosis ; ped1bus squamis erectis nume
rosis v estitis. Long . l §—2 lin.

Ha b . Ta i rua .

There is a very smal l but dist inct scutel lum i n this speci es
,

wh ich shou ld perhaps exclude i t fromA ca lles . I t is about the
s i ze and shape ofA . r obor is .

A ca lles er r onens .

A . obovatus,fuscu s, squamis griseisfu scisqu e variegatus, alii s erectis
adspersus rostro b r evi u sculo ; proth orace subtransverse

,
ap ice

b ieristato, supra in medio tub erculi s duab us magnie instructo ;
elytris pone medium latior ib us, ve rsus apicem gradatim angusti
oribus

,
supra ,

elev atis, striato-

punctatis, intersti tie secundo in

medio fertiter b ieristato pedibus v ar iegatis , squamis erectis

v estitis . Long . 1—3 lin.

fl a b . Ta i rua .

Si ze and shape ofA . mz

'

sellus the elyt ra furn ished on each
s i de wi th two strongly marked crests crowned with erect
scales.

A ca lles laystm
'

culus .

A . sub evatus , ferrug ineus , squ amis griseisfu scisqu e var iegatus, alns
elongatis er ectis numer osis adspersu s rostro medice e longate

,

dimidio basal i squ amis alb idis in seriebus quatuor dispositis ih
structo antennis pallidis, art iculo prime funi culi quam secundo
manifests longiore ; clava e lli ptica prothorace vix longi ore
quam latiore , u tr inque rotundate , antiee paul e constr icte elyt r is

obovatis , in medio u trinque r otundatis , apicem versus gradatim
angustier ibus , striato-

punctatis pedibus squamis erectis vestitis .

Long . 1 } lin.

H ab. Ta i rua .Most ofmy s ecimens have a black sutural mark
,
which

beh ind the midd e is jo ined to a transverse one ; the l atter h as
a
(pale

poste r ior border a
(
pale

curved li ne al so occurs on each
s i e at the base

,
and is eeb ly prolonged to the prothorax .

The sca les on A ca lles and many other (perhaps most)
genera ofCryptorhyneh ina: a r e. oftwo k inds— one pressed
close to the derm,

th e othe r k ind mo re o r less elongate
,
club
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shaped
,
or l ike a hai r or brist le

,
and stand ing offfrom the

derm. The l atter are often denominated setulae.”

TYCHANUS.

A ca lli vicinum, sed prothor ace basi b isinuate , et seutello manifesto.

R ostr um tenuatum. A ntennae in medio rostr i insertas. E lytra

callosa, prothorace basi haud latiera . F emora infra dentata.
It would

,
perhaps, be difficult to define A ca lles very s tr ictly

,

the speci es showing somany structura l modificat ions ; but i t is
qu ite certa in that such a character as the prothorax presents
i n the present genusmay be advantageously used in faci l i tat ing
the systemat ic locat ion ofthe numerous speci es

,
mostly sma l l

and dull-coloured
,
which centre round Tr agop us, from which

A ce ites i tsel f is but l i ttle removed .

Tyofianus g t
’

bbus .

T. b reviusculus, fuscus, sat dense griseo
- sqamesus ; rostro modice

arcuato, proth or ace vix brevie re funicule articul is duobus basa
libus elongatis proth orace u trinque pone apicemfor titer call eso,
ap ice ipso constricto, et supra b ifasciculato elytris apicem versus
gradatim latioribus , fere a medic declivibus, dorso elevate , b i

eristato, late r ib us fertiter carinatis, sul cate -

punctatis, punctis

paucis ampliatis , parte decl iv i dilutior e femorib us infra dente
parvul e instructis. Long . 4 lin.

Hab . Ta irua .
The elytra i n th is speci es

,
as wel l a s i n the two following

,

are a l ittle produced at the apex and th is being rounded gives
,

i n conj unct ion with the abruptly termi nat ing s i des
,
a tr i lobed

character to their posterior port ion .

Tycfianus j er r uga tus .

T. perb rev is,fuscus, griseo fer rugineoque squamosus ; rostro gracili ,
haud arcuato, proth or ace brevi ere ; funicule articulis duobu s

b asalibus haud elongatis ; prothor ace valde transver se , pone
apicem e levate

,
ap ice ipso valde constr icto ; elytri s sub par allelis,

modice eonvex is , rugosis, postice declivibus, apicibus u trinqu e

callosis ; femoribus infr a dente determinate armatis . Long. 3i lin.

Hab . Tairua .

This and the receding are very short th ick-set species
,

theformer
,
inter afz'a

,
r eadi ly dist inguished by its very convex

elytra . It is very l ikely tha t both have the transverse ridge
,

formed by the sudden constr ict ion ofthe anter ior port ion of
the prothorax

,
tufted as i n the following speci es

,
but not

very marked in T. g t
’

bfius ; probably a good deal depends
on age .
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Cs rsw s.

R ostr ummedice elonga tum,
arcuatum ; scr obes preemedianae , r ectse .

A ntenna’ tenues , funicule art iculo secundo e longate . P rothora x

conicu s , ap ice productus . E ly tra subcordata
,
bas i qu am protho

race multe latiora . F emor a clavata, infra dentata ; tibiae rectae ,
postiete e x tu s a rcu atas ta r si articulo penul time late bilobo .

R ima pectoral is ad coxas intermedias postice extensa .

Th is is obv iously an A ca lles - form ; but the elytra greatly
exceeding the prothorax i n breadth , and other characters, wi l l
not al low it to b e referred to any known genus .

Cm
'

s z

'

us bz
'

nota tus .

C. fusons, squ amis obscure gr iseisv estitu s ; rostro prothorace long iore ,
versus apicem sensim latior e antennis ferr ugineis funicule
articulo secundo quam prime duplo longiore , sequ entibu s sensim
b r evioribus ; clava ample , distincta , pubescente ; proth orace apice
b i inmedic qu adr itub er cu lato, basi nigro- b inotato ; scutello parvo ;
elytr is convex is, Sparse fasciculate - tub ercul atis, substriate - pune
tatis

,
ap ice rotundatis , bas i utr inqu e juxta scute l lum macula atra

netatis ; pedibus squamosis. Long . 3 lin.

Ha b . Ta i ru a .

P a ctola demz
'

ssa .

P . anguste ov ate , fusca v el silacea
,
gr isee - squamosa rostro late ;

antenni s tenu atis ; prothor ace quadrate , supra haud tuberculate
elytris basi quam pr oth orace fere duplo latior ibus, haud taberou
latis, striato-

punctatis, pone medium fasciafusca ne tatis ; femo
r ib us posticis minus clavatis, et nigro- annulatis . Long . 15lin.

Ha l) . Ta irua .Much narrower than P . and apparently an ex
treme form ofthe genus .

Xylotoles Tr a ver si z
'

.

X . anguste e ll ip ticus, nigro-v i ridis
,
nit idus, antennis pedibu sque

ferr ugineis, su b til iter pubescens proth or ace laevigate , sub til issime
sparse punctate ; scutello tr ansver se , sat dense och r aceo-

pileso ;
elytr is bas i proth or acis v ix latior ibus, sub car inatis, dimidio basali
solo parce impresso-

punctatis, apicibus rotundatis antennis sub

annul atis . Long . 35
1 lin.

Hab . Chatham Isl ands.

Th is speci es l i es between X . costa tas and X . na a
’
ns i n its

characters the elytra carinated as in the former
,
but i n a much
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sl ighte r degree
,
and narrower as i n the l atter . I t was found

,

w i th many othe r inte rest ing speci es
,
i n the Chatham Is l ands

by II . II . Tra v e rs
,
E sq .

Stenetlz
'

p s z
'

s p umfla .

S . subparall ela ,
ferrug inea , tcnu iter pubescens cap i te nigro

,
fronte

pluna tn; tu b crib u s antennifer is b revissimis ; antennis corpore
long io ribus , a r ticul is te rtio qua r toque e longa tis , mqua libus ;

prothorace transverse , u tr inque va lde tumi do , sub tih te r punc

tate ely tr is pa ra ll eh s , ir regula r itcr puncta tis , l inca nigra ob scu re.
a rcna ta a bas i 11sqnc ad ma rg inem e x ter iorem post ico te rminata

,

ne ta ti s ; femo r ibus valde clavatis ; tarsis art icu lo penult ime an

gus te b1 lo bo . Long . I } 11 11 .

Ha b . “I a ika to.

Th is is very different from any ofth e spec ies descr ibed
byMr . H. Bates ; i t may be regarded as an aberrant
form.

VIL— Note on a second Sp ecies ofSpirob r anchus ( 0.

By Dr . A LBERT Gt’rNTHER
,
F .R .S.

MR . HERBERT TREVELYAN h as sent to the Br i t ishMuseum
two fishesfr om K ing- lVilliamstown

,
Bri t ish Caffr ar ia

,
wh ich

are ev idently i dent ical w ith Sandelz'a Ba z
’

nsz
’

i ofCasteln auMem. sur les P o issons de l’Afr ique austr .

’ p . 36) from the
Kowie r iver

,
near Grahamstown . The genus Sandelz'a differs

i n noth ing from S z

'

r obr anclzus ; but the speci es is ev idently
well distingu ishe by the follow ing constant characters from
Sp . oap ensz

’

s

Sp ir obr ancbus

A . g. L . l at . 34. L. transv .

The maxi llary extends nearly to below the middle ofthe
eye . Th e scales on the back and lower part ofthe s ide
ar e remarkably smalle r than those on the middle ofthe
s ide . Scales on the check i n six or seven rather i rregular
ser ies . An obl ique blackish band crosses the cheek from
the eye to the angle ofth e praeoperculum. Operculum with
a black spot beh ind on a membrane between two fascicl es of
spines .

Length ofth e large r example 7 inches .
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VI II . - Contr z
'

butions to the Study oftbc chiefGener ic
Ty es oftile P a lceoz oz

'

c Cor a ls . By JAMES THOMSON,
F . .S.

,
and H. A LLEYNE NICHOLSON

,
M.D .

,
D .Sc.

,

P rofessor ofNatural History in the U n ivers i ty
ofSt. A ndrews .

[Continued from vol: x vn. p .
[P lates I .

—III .]
Genus RHODOPHYLLUM, Thomson .

R hodophyllam, Thomson, Geol .Mag . dec. 2
, vol . i . p . 557

,
pl . xx .

Gen. elza r . Corallum s imple
,
cone - cyl indr ical

,
usually tal l

and more or l ess curved . E p itheca th in
,
complete

,
with well

marked annulat ions ofgrowth . Cal ice ci rcular
,
shal low

,
its

edges more or less everted
,
exh ibit ing in the centre ofits floor

a dome- shaped or rounded boss
,
wh ich is but sl ightly raised

above the inner margins ofthe primary septa . The surface
ofthe boss is marked by a number ofspiral ly twisted r idges

,

wh ich proceed from its margins to its summi t
,
where there is

110 dist inct medi an crest or keel . Septa wel l developed
,
of

two orders
,
the pr imary never ex tending further inwards than

the outer margin ofthe centra l boss
,
and the secondary septa

be ing cons i derably shorter and somet imes hardly r ecognizable .
Internal structure tr i areal . Central area (“ interlamellar space”)
formed by the intersect ion ofa ser ies ofremote and i rregular

,

tw isted
,
vert ical lamellae w ith a series ofi rregular and ves i

cul ar tabulae . A s seen in transverse sect ions
,
the intersect ion

ofthese two seri es ofplates gives r ise to a number ofl ines
which

,
though irregular

,
are in the ma in folded in a spiral or

contorted manner round an imagin ary centre. The central
area is not part ially or whol ly d iv ided into two parts by any
predomin ant lamel la ; nor are the vertical lamel lae r egu l arly
arranged in a radi at ing manner from the circumference ofthe
central area towards its centre . The intermedi ate area (“ inter
locular area is composed ofnearly hori zontal loosely anasto
mos ing tabul ae ; and the inner lamel lar ends ofthe pr ima
septa extend into i t . Th e outer area interseptal area ”) is
occup ied by the septa

,
wh ich in th is port ion ofthe corallum

are del icate and flex u ou s
,
and are un ited together by very

numerous
,
close- set

,
anastomos ing dissep iments. There is

thus produced an exterior zone ofdense ves icular t issue
,
the

ves icles ofwh ich are arranged in oblique rows directed up
wards and outwards . Longitudinal sections show that the
central area is intersected by several d iscont inuous

,
and often

wavy columellarian l ines ; and cross sect ions exh ibi t a well
marked septal fossul a .
Th e genus t odoplzy llum agrees with the genera Cltsz

'

o

pbg/llum,
D z

'

ba nop lzytlum,
and A sp z

'

JOp ltyllum i n the fol lowing
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characters There is a large central a rea
,
the fre e end of

which proj ects above the floor ofthe cal ice as a central emi
nence or boss ( P I. 1 . fig . Th is centra l area is formed

,
0 11

the one hand
,
by vert ical lamellze

,
the free ends ofwh ich

appear as so many ridges on the surface ofthe boss
,
and

,
on

the other han d
,
by a se r ies ofclosely approximated tabulae

,

the cu t edges ofwh ich appear i n cross sect ions as so many
concen tr ic l ines . The cut edges ofthe v ert ical lamellae appear
i n cross sect ions as so many l ines d i rected in general from the
margins ofthe centra l area towards its centre . (2) A n arrow
but w el l -marked intermediate area (P l. I . fig . 3 A) exists ,
which is const i tuted pr inci pally by a ser ies ofhor i zontal
anastomos ing tabules

,
and into which the inner extremi t ies

ofth e primary se

l
pta are prolonged . (3) There exists a more

or l ess extens ive y deve loped exter ior zone (P l. I . fig . 3 A ) ,
w h ich is formed by the intersect ion ofthe septa w ith a ser ies
ofvery numerous and closely arranged dissepiments. A s seen
i n longitudi n al sect ions

,
th is area presents i tself as a zone of

dense ves icular t issue
,
formed by minute lent icul ar cells

,
the

convex it ies ofwh ich look upwards
,
and wh ich are arranged in

obl ique rows di rected upwards and outwards . (4) The pr imary
septa (P l . I . figs . 1—3) appear as strong and th ick lamel lae i n
the intermedi ate area ofthe coral lum

,
where they are un ited

by a few remote d issep iments ; but they never extend into
the central area

,
with the vert ical lamellae ofwhich they are

not connected i n any way
,
save here and there by the inter~

v ention ofdel icate twisted plates . In th e exter ior zone the
septa are very much more del icate

,
they become more or less

flexuous
,
and they can only be traced wi th d iffi culty through

the dense ves icular t issue formed by the d issep iments .

I t is i n the structu re ofthe central area ofthe coral lum th at
R bodop by llum exh ib its its dist inct ive pecu l i ar i t ies ; and these,
i n ou r op in ion , are suffici ent to separate the genus from Cli

s z

’

op lvyllum and from its immediate congeners . These peou
liar ities are as fol lows The cal icine boss is rounded

,

not con ical
,
and ofno great height

,
and exh ibi ts no medi an

crest
,

p
art i a l or complete ; its surface is marked w ith spiral ly

twiste r idges
,
wh ich ascend from its marg ins to its summi t .

(2) A s seen in longitud inal sect ions (P l. 1 . fig . 3 A
,
P l . I I .

fig s . 1 A the tabulae are found to be intersected by more
or fewer broken and discont i nuous v ert ical columellar ian l ines .

Though in the ma in elevated towa rds th e middle l ine
,
the

ta bulaa in te rcepted between any success i ve pai r ofthese col u
mellar ian lines are more or less conca ve

,
and have thei r eon

cav i t ies d i rected inwards . (3) A s exh ibi ted i n transverse
sect ions

,
the centralarea does not displ ay the complete mes i al

part i t ion ofI) z7mnop /zy11um,
or the par tml one of.4spf( 1

7
0p lzy llunz ;
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nor does i t show a regular ser ies ofl ines represent ing the cut
edges ofthe vert ical lamel lae, and rad iat ing from the ci rcum
ference to the centre

,
such as is present i n both ofthe above

genera and also i n Clisz'ophyllam. On the contrary
,
we find

inR hodop hg/llum (P l . I . figs . 1—3) a ser ies ofl ines, ofa wavy
and irregu l ar character

,
but upon the whole twisted in a con

volute or contort ive manner round an imaginary centr e . These
spiral ly twisted l ines are formed partly by the cu t edges of
the vert ical lamel lae ofthe central area, and partly by the cut
edges ofthe tabulae ofthe same region . In fact

,
the vertical

lamel lae ofthe central area may be regarded as being com

parativ ely rud imentary, as compared w ith thei r development
in Clisz'op hyllum,

D z

'

bunOp hy llum,
and A sp idop hyllum.

The four groups wh ich w e have now cons idered unde r the
names Clisz

'

op hy ltum,
D ibunop hyllum, A sp idophyllum, and

R hodop hyllum form four natural assemblages which are most
int imately rel ated in the fundamental plan ofthei r organ izat ion .

Though thei r morphological type is substant ial ly the same
,

and though trans it ional and intermed iate forms are not want ing
,

each ofthese groups is nevertheless dist inguished from the
others by speci al structural pecul iar i t i es

,
ofsuch constancy

and ofsuch importance that they may be best indicated by
speci al t i tles. To th is conclus ion we h ave been led after a

careful examinat ion and compar ison ofseveral hundreds of
cut and pol ished specimens

,
and ofth i n sect ions preparedfor

the microscope . That the course wh ich we have been .led to
adopt may not recommend itself to others is quite poss ible .

W e are most w i ll ing to admi t th at i t must remain i n the
meanwh i le a matter ofopin ion whether such differences a s

w e have endeavoured to indicate as ex ist ing amongst the
Clisi0phylloid corals are ofg ener ic or subgener ic value, or

even whether each type might not rather be cons i dered as

constitut ing a s ingle
,
extremely var i abl e sp ecies . Th is point

can only be deci ded by the opinion ofeach ind ividual observer ;
and its decis ion wi l l i nevi tably depend more or less upon the
v i ews which each i ndivi dual may hold as to what ought to be
understood by the terms

“genera
,

”“subgenera
,

”and “ speci es .

”

W i th regard to the actual ex istence ofthe different groups which
we have descr ibed

,
w e can confidently appeal to the facts of

nature whether our interpretat ion ofthese facts be correct or
not is a matter ofcomparat ively smal l moment .
A s the series ofrelated and inosculat ing groups

,
ofwh ich

Clisiop hyllum is the centra l form,
is one ofgreat complexity

,

and present ing unusual d iffi cult ies in its study
,
we introduce

here di agrams by wh ich the leading differences ofthese groups
maybe readily apprehended (see p . In al l these forms (save
the aberrant genusCa r cinop hy llum) the structure ofthe extern al
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and intermedia te areas ofthe coral lum is essent ial ly and
fundamentally ident ical . The d iffer

,
howeve r

,
i n the struc

ture ofthe great mass ofendo t 1cca l t issue which occupies the

centre ofthe visceral chambe r ; and these d iffe rences a re shown
in the annexed sketches

,
where the stmctur e ofthe central area

ofthese forms is represented .

D i showing the structure of and its al l ies . A . D ebu

nophyllum ; B,
A sp irloph z/l/um ; C ,

R hodopbg/llmn 5 I ), type interme

dia te be tweenA sp idop hytlmn and I thodophyllmn E ,
Cltsaolflzj/llum ;

F ,
Cyclophg/llum ( i

, transi tion- form be tween I x’oninchop hg/Hum and

th e ty pical C lis io
p
li y llo ids l l , C

’m'

cinophyllum ( gen. ne w ) ; I , tran
si t iou—form,

near ( 1 Fm. E represents a cross se c t ionofC/iswphy llum
COINStj fll l IN ,

Ke y s ofth e natura l si z e
,
inw h ich th e ex terna l and in

te rmediate areas are introduced as we ll as th e centra l . F igs . A
,
B.

C , D , and F are enlarged , and represent only th e centra l area ofthe
corallum ; to comple te these figures . an exte rnal and intermediate
z one must be added . a s infig E . F igs . and I ar e likewise en

larged , and repre sent th e central are a ofth e cora l lum, alon w ith th e
inne r ends ofthe septa . The le tte rfmd ica tes the posit1onoft efossu la .
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The genus R iaodqobyllum, so far as ou r present knowledge
goes

,
is exclus ively confined to the Carbon i ferous per iod

,
and

i t has not h itherto been recognized ou t ofScotl and . Though
V8 1
3
read ily recognized in typ ical examples

,
i t is

,
as before

sai
,
un ited w ith its immediate al l ies by trans i t ional

The best -marked ofthese intermed iate groups is to be found
between typical examples ofR bodqpbyllum on the one h and

,

and A sp z
'

dop lzy llum on the other hand . The figures i n
P late I I I . represent longi tud inal and transverse sect ions of
th is i ntermediate and t rans i t ional type . In th is group the
vert ical l amel lae ofthe central area do not exh ibi t that con
tor ti ve arrangement wh ich is so character ist ic ofR hodozflry llum,

but they are gener al ly seen in transverse sect ions (diagr . D) as
i rregular

,
more or l ess wavy l ines

,
often un it ing with one

another i n a seri es ofundulat ing curves
,
the convex it ies of

which are directed centrally . There is no s ingle predominant
vert ical lamel l a

,
such as ex ists i n A sp z

'

dop lzyllum ; but the
cut edges ofth e tabulae are seen in transverse sect ions to hav e
much the same arrangement as in the l atter genus

,
being

strongly curved
,
and having thei r convexities directed i nwards.

In longi tudinal sect ions (P l. II I . figs. 1 5 A ), the central area
is seen to be occupied w ith anastomos ing and closely ves icula r
tabulae

,
intersected by several i rregu l ar and discont inuous

vert ical l ines
,
represent ing the cut edges ofthe vertical

lamellw.

EXP LANATION or THE PLATES.

Unless otherwise stated, all th e figures are ofthe natural si z e .

In these three plates w e have tried th e e x eriment ofprinting the figures
in w h ite upon a black ground. It may e questioned, however, if th eresults ar e quite so satisfactory as in th e ordinary method ofpr inting in
black on a wh ite ground ]

P LATE I.
R hodop lzyl/umSla

’

monianum
,
Thomson, transverse section. Lower

Carboniferous, Brockley, near Lesmahagow.

Rh odophyllumP h illz
’

psianum,
Thomson, transverse section. Lower

Carboniferous, Trearne, near Be ith , Ayr sh ire .

F ag . 3. R hodOphg/llum Thomson, transverse section ; 3 A , lon
gi tudinal sect ion ofth e same . Lower Carboniferous, Trearne,
near Be ith

,
Ayrsh ire .

R hodophyllum simp lex , Thomson, interior ofan imperfect cal i ce,
showing th e form ofth e central boss ; 4 A, transverse sect ionof
th e same . Lower Carboniferous

,
Brockley, near Lesmahagow.

P LATE II .
F ig . 1 . R hodophyllum P h illipsianum,

Thomson, transverse
.

section ; 1 A,
longi tudinal section ofth e same . L ower Carboniferous, Lang
side, near Be ith, Ayrsh ire .
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stomial and ni ctastomial cav i t ies a re placed in communicat ion ; 2 .

Th e gangl ionic mas ses ofth e nervous system are formed a bove the

lateral organs , between them and th e cephal i c masses . Soon th e

whole , formed by th e union ofth e cephal ic masses, th e nervous
system,

and th e lateral organs , becomes fash ioned into a coherent
mass , wh i ch is th e h ea d ofth e adult. Here th e head corresponds
exactly to th e prostomium, and th e body to th e metastomium th e

( e sophagus , therefore , is s ituated ent irely outs ide the head.

In th e Enopla the gangl ioni c masses, instead ofbe ing formed a bove
th e lateral organs, a r e formed below them, between th e latte r and th e
muscular laminae ofth e body- wa ll . Comb ined wi th th e lateral organs
and the oesophagus they constitute a new septum, wh i ch cont inues
to keep th e two cav it ies dist inct . Subsequently th e whole ofthese
different parts ( cephal ic masses, nervous gangli a, lateral organs) are
condensed, as in th e An0pla , into a coherent mass, wh ich represents
th e head . Here th e head includes, besides th e prostomium, a part
ofth e metastomium,

W i th th e pOit iou ofth e oesophagus that is con
tained in th e latter .
Th e conformi ty just indicated in th e resu lts ofth e fir st embryonic
processes, and th e constant presence ofa common stage

,
demonstrate

the general unity ofth e plan ofdevelopment . I t remains to see

whether there ex ists a gradual passage between th e different modes
ofp roduction ofthat stage .

Let us take for example two embryogenies belonging to th e two
fundamental types ofdeve lopment, namely Linea s communis and

Amp h ipor us la ctiflor ens.

Th e ch ief phenomena ofth e embryogeny ofAmph ip or us ar e — l ,
th e accumul ation ofdeutoplasmic e lements at th e inner part ofth e
segmentat ion—spheres, arranged radiate ly, and th e formation ofan
inner nucleus ofdeutoplasma

,
wh ich represents th e middl e lamella

2 , th e invaginat ion at one point ofth e superficial layer (gastru la ) ;
th e invag inated cell ular mass ( endoderm) penetrates into th e inter ior
and coa lesces w i th th e nucleus ofdeutoplasm ; we then obtain a
stage formed ofa superficial layer and ofan interior mass th e super
ficial layer is th e exode rm, and th e inter ior mass represents th e
union ofth e middle and inferior lame llae . Th e interior mass then
undergoes a direct different iation into muscul ature (wh ich rap idly
acquires its characterist ic arrangement) and endodermic fatty ele

ments (wh ich col lect in th e metastomial cav ity) . The essential fact
ofthe development is reduced

,
indeed, to th e formation ofth e mus

cu lature by th e s imple difl
'

er entia tz
’

on ofa continuou s lamella .

Linens communis presents generally in its embryogeny an identi
cal course only th emusculature is formed by th e coa lescence ofth r ee
p r imitively distinctp a i r s ofr udiments. A s regards th e two primit ive
lame llae there is complete concordance in both cases ; th e only dif
ference , therefore , in the twomost di ssimi lar types consists in th e
mode offormat ion ofth e mesoderm

,
th e subsequent evolution of

th is lamel la be ing th e same on both sides . F rom th is w e may con

elude that there ex ists a perfect cont inuity be tween the different
modes ofproduct ion ofth e common stage .
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To each ofthese two pr incipa l modes is to be refe r red the deve
lopment oflarval forms. Here , in fact , we find an applica t ion of
th e pr inciple la te ly affi rmed again wi th so much authori ty byM.Mi lne-Edwards , that the la r va is only an emb ryo w ith indep endent

ex istence . The deve lopment ofthe Filidium and ofthe la rva ofDcsor
shows us that th e P ilid ium is only the free representat ive ofone of
th e stages e x is t ing in our first embryonic type ( the Gas tr ula -sta ge
at th e moment ofthe ori gin ofth e four invaginat ions ofMuller),
whi ls t the larva ofBesor is the representa tive ofone ofthe stag es

ofthe second type ( embryo composed ofan interior mass [middle
lame lla , endode rm]and ofa supe rficia l la y er The P ili

diam and th e larva ofDesor consequently cease to be enigmat ic
forms , Opposed by th e complex i ty ofthe ir str uctur e to th e simpl ici ty
oforganiz a tion ofthe group ; they ente r with perfect righ t , and in
the mos t natural manner , into th e normal cycle .

The complete parallelism be tween the different modes ofdeve lop
ment at th e same time teaches us to see in th e fa ll ofth e supe r
ficia l membranes in th e P ilid ium and th e types wh ich be long to i t
nothing more than a mere anomaly due to the exaggerated deve
lopment ofthe exoderm. Th e return to th e normal condit ionwh ich
mus t follow th e formationofth e internal organs necessari ly produces
an inve rse phenomenon ; and i t is to th is inve rse phenomenon that
w e mus t ascri be th e cases ofbreaking- down (Ba la nog lossus) or de
struction ofth e sk in (Neme r tes ) .
These different points show that in th e organi z ationofth e Kemer
ti ans there is an essential feature a round wh ich a ll the emb ryolog iea l

phenomena g roup themselves—the d ivis ion into cep ha lic muscula tu r e

a nd muscu la tur e ofthe body . This fact has its ana logues in the Tur
bellaria ( Stenostomum

,
Le ucop s) ; it is in complete oppos i tion to th e

origin ofth e mus c u lature in th e Annel ida . Embryogeny, therefore ,
contrary to what has h itherto been supposed from th e complex i ty of
th e la rval forms , leads to an approx imat ion to th e lowerVermes and
the Turbellar ia, rather than to th e h ighe r Yem enand the Annelida .
C
'
omp tes Rend us , Apr i l 10 1876 , p .

Supposed La u r entia n Fossi l.

To the Ed itor s ofthe Anna ls andMaga z ine ofNa tura l His tory .

Gm tnm ,
—In theMay issue ofthe ‘Annals appea red a lette r

fromMr . James Thomson and myse lf, inwh ich we announced th e
discov e ry in th e Laurentian Rocks ofHarris ofwhat we be l ieved to
be unequ ivocal organic remains . Th is opinion was based part ly
upon th e remarkable cha racters e x hi b ited by microscop ic sect ions

,

and part ly upon the too confident be lief tha t the specimens were
essential ly calcareous in the i r compos ition. Th is latte r be lief not
only formed one ofthe ch ief e lements on wh ich our conclus ionwas
founded , b u t strongly we ighed w i th Dr . Carpente r inhis indorsement
ofour or iginal views Na ture , ’May 4th ) . I wish , however , now
to be allowed to s tate frankly that our opinion as to th e cal ca reous
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natu re ofth e specimens h as not been borne ou t by chemical anu
lysis . Upon investigat ion the specimens proved to be composed of
al terna ting layer s offelspar and s il ica— to be

,
in fact , a species of

gr aph ic gran i te ,”as h as been p roved by an exhau st ive examina
tion conducted by Dr . Carpenter Na tu r e

,

’May 25th ), in th e r e

su lts ofwh ich I entir ely a cqu iesce . Whether the pecul iar arrange
men t ofthe miner als wh ich cons ti tu te these spec imens can be
assigned wholly to the opera tion ofinorganic cau ses or not, is a

qu est ion wh i ch does not in the meanwh il e admit ofsolu tion .
I r ema in

,
Gentlemen ,
Yoursfa ithfu lly,

P enrith
,
May 30, 1876 .

H. ALLEYNE Nl cnonson.

Descr ip tion ofa new R odentfrom Centr a l A sia .

By JAMES WOOD-Ma son
,
E sq .

Nesolm
'

a Scu lly i .

Fu r fine and silky, above palefawn - colou r ed, paling on the sides ,
below,

on the in s ides ofthe l imbs, on the throa t, l ips, and cheeks
whi tish

,
the ha irs ofthe back be ing very dark sla ty tipped w i th

very pale fawn , and those ofthe underpartsmu ch paler slaty tipped
wi th whi tish . Fa ce brown ish gr ey. On the back , especially on the
sacral r egion , some ha ir s longer , b u t hardly coarser , than the r est
repr esent the coarse, flat tened, spindle - shaped , grooved , and pro
j ecting bri stle- like ones obser ved in Sp a lacomys ( = Nesokia ) indicus
and some oth er species ; these ha irs have a dark brown or black ish
r ing intervening betw een the slaty basal and the pale fawn apical
por t ion . One or two ofthe vibrissae r each the bases ofthe ears ;
two or thr ee ofthem ar e black to the t ips, most ofthem ar e t ipped
with whi te a fr inge ofshor t , st iff, silvery ones on the upper lips.

Ear s shor t, sca rcely project ing beyond thefu r , all bu t naked, being
spa rsely clothed w ith an inconsp icuou s lanugo. Hands and feet
flesh - colou red

,
wi th a scanty cover ing ofshor t ha ir s. Tail w ithou t

a single hair , shor ter than the body, obscurely sealed, the scales
arr anged, as usual, in rings .

The Turk i namefor the an imal is Mugh i .
millim.

Length from tip ofthe snou t to base ofthe tail 1 68

Length ofta il 132

ears ( at back) 1 2

Breadth ofears ( convex cu rvatu re ) 1 1

Length ofhand to tip ofmiddle finger 23

foo t to tip ofmiddl e toe 43

skull wi ‘h incisor s 48

Inter zygomatic breadth ( at poste rior r oo t ofz ygoma) . 28

The first two ofthe above measu remen ts wer e taken by Dr . Scu lly
on the dead body ofthe an imal , and have been converted by me
fromE nglish inches into millimetres .

Hu b . A single male specimen was captured on June 1 1 , 1 875, at
Sanj u , in Kashgh aria , by D r . J . Scully, the au thor ofa valuable
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'
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con tr ibu t ion to ou r knowledge ofthe av ifa una ofCentral A s ia
,
and

h as since be en p resented by h im to the I nd ianMuseum.

Th is species is a t once d istingu ished from Nesok ia Hu ttoni and

Sp a lacomys indicus ofP e te rs‘ ( wh ich la t ter w i ll in a ll

probab il i ty tur n ou t to be identica l wi th one ofthe insuffi c iently
described species ofthe genu s ) by th e quali ty ofth e fur , by th e
to ta lly nake d cond it ion and pr opor tiona l length ofthe ta il , by the
gr eater length ofthe hands and feet, and by the gr eater s iz e and

breadth ofthe skul l, mand ible
,
and tee th .

P .S. I n Nesok ia Hu ttom
' the incisor s a re much broa der and

t h icke r in ma les than in females .
— P r oceeding s ofthe A sia tic Society

ofBenga l, Apr il 1576 .

Mr . Herm ann eo nJ h er ing on the Use ofthe Term “Homogeny .

To the Ed itor s ofthe A nnals andMaga z ine ofN atu ra l History .

Gu nman—Mr . Hermann von Jher ing
, ofG ot tingen , h as rece ntly

published , in the Jab rb uche r ofth e GermanMalacoz oolog ical
Society, an “ A ttempt to establish a Na tural Classifica tion oftheMoll usea .

" The au thor h as given much at tent ion to the naked- eye
ana tomy ofMollusea , very lit tle to the ir on togeny, and h as r ecen tly,
in other j ou rna ls Jenaisch e Z eitschr ift ’ and Z eitschr . f. w iss .

in the most incomprehensible manner
,
misrepr esented both

th e h istory and the facts ofr ecen t embryological r esearches (my own

in particular ) re la tive to these an imals . ThoughMr . Jher ing is
to ta lly d isqualified for tr ea t ing the qu estion ofth e mollu scan ped i
greefrom the point ofview ofon togeny , and ther efore wisely assigns
a supr eme impor tance to the compar a t ive anatomy ofadult forms

,

yet his Ver such possesses consider able inter est , and h as the great
meri t ofbreak ing w ith th e old tradi tions as to classificat ion .Mu ch as ther e is wh ich is novel, as well as mu ch wh ich is the
common property ofall modern z oologists , inMr . Jher ing ’s paper ,
the reader is no t always clearly informed as to w h ich sta tements in
i t are new and wh ich a re taken from other wr i te rs . Mr . Jhering
h as takenfr omme the d ivi sion ofHomology into th e two very d istinct
phenomena ofHomogeny and Homoplasy, wh ich d ivision I proposed
in th is Jou rna l in the yea r 1 870 On th e Use ofth e termHomologyinModer n Z oology Mr . Jher ing says Ich mochtefur d iese
Homologie den Unte rnamen der Homogcnie vorschlagen .

” He also
gives the adject iva lform homogenetic.

" Mr . Jhering no t only does
not ind ica te d ist inctly that he h as taken th is w ord and th e argumen ts
w hi ch r ecommend its use fromme

,
bu t he h as the assur ance to pro

pose i t as a br and -new idea ofh i s own. The complemental te rm
Homoplasy is not appropria te d byMr . Jher ing .

I am, Gen tlemen ,
Fa i thfu lly you rs ,

E . R AY La x x ssrnn.

“ Ueber e inip
’

e merkw b rdi ir e Nag e tb iere des Konigl. Z oologi schenMu se ums , " Ab handl . der R 'on ial. Akad . der W issensch . Be rlin, 18 00.

p . 139 et 8091]
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On the A nima l ofMillepora alcicornis .

To the Ed itor s ofthe A nna ls andMaga z ine ofNa tur a lHistory .

GENTLEMEN,
—In the commun icat ion on the an imal ofMillepor a ,

wh ich appeared in the ‘Annals ofMay last , I omitted to men t ion
tha t the tubul ar stru ctu re , ofwh ich a woodcu t was given after a

drawing byMajor -Gener al Nelson , is th e organ ic substance wh ich
rema in s after decalcifieation. I t is th e tubular membr ane wh ich
lines the sys tem ofcav i ties .

I t appeai s also tha t it shoul d have been mor e exp ressly stated
that the par ticul ar tubul ar appearance, due to the r ema in s ofold
cor allites whose tabulae h ad disappear ed, is deeply seated and more
or less r adi al . You r s truly,
June 7, 1876 ,

P .Mum s Duncan.

Deep
-Sea R esea r ches.

To the Editors ofThe A nna ls andMaga z ine ofNa tura l History .

Gmrm v
,

- I shall esteem i t a favou r ifyou wi ll kindly accord
space in ‘The Annals ’ for the following small

,
bu t

,
I hope

,
no t

altogether u n impor tant , contr ibu tion to the History ofDeep - Sea
R esearch . The obj ect in view is to prove ( as sta ted by Sir R oder ickMur ch ison) tha t I h ad not only in 1 860 “ extended the limi ts of
animal life in the ocean to a depth of1 % mil e, and worked ou t

accur a te data as to th e var ied condi tions ofthe sea- bottom at differ
ent depths , bu t h ad also, so long ago as 1 863, la id before the
Council ofthe R oyal Geographi cal Soci ety a schemefor a systema tic
sur vey ofth e sea and sea - bed

, wh ich embodi ed all the most impor
tant proposit ions conta ined in the R epor t drawn up by Dr . Carpenter
and h is coadju torsfor the information ofthe Council ofthe R oyal
Society in 1 869, and by the R oyal Society submi tte dfor adoption to
Gover nment * .

I norder not to trespass too far on your space, and at the same
t ime place my statements beyond qu estion , I annex —fir st, an ex
tr actfr om Sir R oder ickMu r ch ison’s Anniversary A ddr ess deli vered
at the R oyal Geographical Soci ety,May 1 , 1 863 ; and secondly

, a

copy ofthe Scheme r eferr ed to in h is A ddress .

These documents will speak for themselves . I wou ld only add

tha t the Cou ncil ofthe Geogr aph ical Society d id me the honou r to
adopt my p roposals, and at once cau sed them to be pr inted— the
d iploma tic cr isis then imminent between th is country and the
Uni ted Sta tes having al one stood in the way ofSir Roderick ’s
appl ica tion to the A dmi ral ty being acceded to .

I rema in, Gentlemen ,
You r much obli ged servant ,

Herne Bay, June 15, 1 876 . G . C. WALLICH ,
M.D .

See P roc . R oy . Soc. vol. xvi ii . no . 1 21 , da ted November 18, 1869,pp . 398 and 402 .
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Ne r th Sea Beth— Incontr ib u t ing to ou r better acqua int
ance W i th the n a tura l h ist o ry ofthe se a ,

a s as cer ta ined d u r ing the
voyage ofH.M.S.

‘ Bulldog , ’ u nder the command ofSir LeopoldMcClintoek , Dr . Walli ch " p rodu ced
,
b y sound ings a t g re a t dept hs ,

excellent mate r ia ls t o enable men ofsc ience to appr ecia te mo re
corr ec tly than befo re the feas ibili ty oflaying down a subma r ine
telegraph between I reland and North Amer ica . Extend ing the
ba thymetr ica l limits ofan ima l life in the ocean to the grea t dep th
of7500 feet , or 1 1! mile , benea th its su rfa ce , and w ork ing ou t

accu ra te data as to the va r ied cond it ion ofth e sea - bottom a t dif
feron t depths , he wa s w ell qua lified to p ropose to ou r Coun c il a

scheme for su ch a systema t ic su rvey ofthe se a and sea- bed between
I reland and Newfoundland as might lead to th e laying on a sound
basi s a submar ine telegra ph ic cable between the two countr ies .

A t tr ibu t ing th e fea rs and doubts as to a successful issue ofthe
schemes pu t for th ch iefly to the inadequ ate method s h itherto
employed in examin ing th e sea - bed by th e r ap id tr ansi t ofour sur

y eying—sh ips , and by sound ings taken on one l ine only a t grea t
d istances apa r t , D r . Wal lich pr oposed tha t a much closer search
should be made before telegraph ic cables w er e lowered into nu

known depths , and la id across submar ine h ills
,
gorges

, and valleys,
the i rregu lar ity ofwhose forms , as exist ing between the points
h ither to sou nded , might prove to be enormou s . He argu ed tha t a
ful l and pr oper submarine search was as essent ial a p r eliminary to
a ra tional scheme oflaying down a telegraph ic cable , as a su rvey of
the ou tlines ofland w as r equ isite for th e engineer befor e h e cou ld
accu r at ely define the best and safest line to be followed by a r a il
road .

“ Be ing ofopin ion tha t such an effort was well wor thy ofth e ir
encou ragement , the Council ofour Society suppor ted the pr oj ect of
Dr . W

'

allich , no t only in the belieftha t its execu tion mu st thr ow
mu ch ligh t on th is inter esting branch ofphysical geography, b u t
woul d also develop var iou s phenomena ofgr ea t inter est in na tural
h istory, geology, meteorology, and physics . On my own par t ,
be ing very desir ou s ofseeing so noble an exer cise ofthe search ing
powers ofth is gr ea t ma ri t ime na tion set onfoo t u nder th e manage
men t ofso energet ic a na tur al ist as D r . Wa ll ich , I ea rnestly
r ecommended i ts adopt ion to the F irst Lord ofthe Admiral ty.

Bu t, as the proj ect matu red , i t speed i ly appear ed tha t Dr . Wallich
re qu ired two steamer s for th e effectual su rvey in qu estion

,
wh ich

demand w as cons ider ed to be too heavy at a moment when few
vessels could be spar ed from our naval r eser ves ; and hen ce the
con s ider at ion ofthe su bj ect h as , for the present , been dr opped .

I hope , how ever , tha t in mor e qu iet t imes a complete submar ine
su rvey ofthe A tlant i c w ill be car r ied out

,
by the j o in t oper a tions

ofnations on both s ides oftha t ocean and when tha t day a r r ives , I

trust tha t the pr oj ec t ofD r . Wall ich , w ith all h is ingenious appli

0 See D r . w ork , pg
ib lish ed w i th the sanction ofthe Lords of

th e A dmiral ty, ent i tled ‘The ‘ orth -A t lantic Sea- bed .

'

London
,
1862 ,VanVoorst . "
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ances, wi ll obtai n the coun tenance ofthe public, ju st as in an

ear lier stage it h as met with the approbation ofthe Council ofthe
R oyal Geographica l Society

Outline ofa Schemefor a Systema tic Su rvey ofthe Sea and Sea

bed between I r eland and Newfoundland, wi th a v iew to the esta

b lishment ofTeleg r aph ic Communica tion between th e two Countr ies.

By G . C. “flam es ,
M.D .

Al thoughfully sensible that i t forms no par t ofthe pr ovi nce of
the Royal Geograph ical Society to d iscu ss the commer cial or social
qu estions involved in the establi shment oftelegr aphi c commu n ies
t ion between di stan t regions ofthe globe, I believe myselfwar

r anted ia assuming that th e Society h as alr eady evinced its
r ead iness to promote, by every means in its power , those scient ific
inqu ir ies wh ich h ear mor e or less d ir ectly on physical geogr aphy,
and on the du e pr osecu t ion ofw h ich the successfu l accomplishmen t
ofevery grea t submar ine telegr aph ic enterpr ise mu st pr incipally
depend .
I t is u nder th is impr ession that I venture to submi t to the P r e

sident and Council a scheme for a systemat ic su rvey ofa por t ion
ofthe ocean , devised in the pr esent instance wi th r efer ence to a

par ticul ar l ine, but wh ich may be made equ ally applicable to th e
survey ofany ocean ic area .

“ It is obviou sly needless for me to r emind the Cou ncil ofthe
fitful and fru itless efforts that have been made fr om time to t ime
dur ing the past two or th ree year s to r a ise fundsfor the renewal
ofthe or ig inalMid—A tlantic Telegraph line ; and it is also u nne
ce ssaryfor me to dwell on the inest imable benefi ts both ofa com
mercial and social na tur e li kely to accrue to Gr ea t Br i tain and

Amer ica w hen the tw o countr ies shall be en r appor t
,

’
since

every succeed ing day only tends to br ing them mor e vividly befor e
the pu blic. I allude to su ch ma tter s solely wi th a v iew to show
that, notwi thstand ing an almost u niversal r ecogn i t ion ofthese
benefi ts

,
some deep - rooted doubt pr even ts both the Government

and the public from lend ing tha t pecu n iary encour agement to the
u nder tak ing withou t whi ch it is impr acticable to carry i t into
execu tion .

Th is doubt, I would submit , is in a great measur e a ttri bu table
to the convi ct ion tha t the methods ofsurveying the sea- bed , her e
tofor e pr actised, are w holly inadequ ate to the r equ ir ements ofthe
case in other words , th a t th e mere tr ansit ofa su rveying- sh ip
acr oss a pr edetermined ar e ofth e ocean , the investiga t i on ofthe
depths at inte rvals also predetermined, or , at all events, determined
wi th no refer ence to the informa tion evolved en r ou te ; and, lastly,
the decept ive r esults sometimes incidental to the h itherto employed
mode ofexplor ing the gener al character ofthe sea - bottom ; do not

yield e ither the amou nt or the k ind ofknowledge wh ich is essen tial
A nniversary A ddr ess delivered b y Sir R oderi ckMu rch ison at th e

R oya l Geographical Society,May 25 1 863. (Moo. R oy . Geograph .

Soc. \01. v u . no . 4, pp . 166,
i
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scellaneous .

5 . Observations on the Saline,Miner al, and Organ ic Consti tu ents
ofth e w a ter from the su rface downw ards.

6 . Observations, when pr acticable, on the P enetr ation ofLight,
and onthe effects ofimmersion at gr ea t depths ofthe var ious
substances employed as Coa t ingsfor Telegraph ic Cables .

7 . Natur al History generally.

8. And, lastly,Meteorological Observations, when bearing on

any ofthe above condi tions.

With refer ence to the first ofthese heads ( namely, soundi ngsfor
depth

, &c. ) I may state tha t i t ought to be regarded as an obj ect of
pr imary impor tance to p robe* the deposits ofthe sea - bed in every
instance in wh ich circumstances engender a susp icion tha t they are
merely superficial films resting upon otherwise u ncover ed rocky or

stony su rfaces . Tha t such su rfaces occu r in some por tions ofthe
ocean I th ink there is no just ground to doubt ; and where they
occu r I woul d suggest that an endeavour shou ld be made to avoid
them by search ing ou t a détou r, ifdiscoverable with in cer ta in limits ;
or

,
ifunavoidable owing to their grea t extent, tha t measu r es should

be devisedfor the strengthen ing or suppor t ofthat port ion ofthe
telegraph ic cable wh ich traverses them.

I would observe tha t, h itherto, the br inging- up in the sound ing
mach ine ofa few gr a ins, or even the fr action ofa gra in

, ofsoft
deposi t

,
h as been accepted as ev idence that the bottom is composed

ofsoft material , and not ofrock , as it may unqu est ionably be not
w i thstanding .

The obser vat ions u nder th e second head ( namely, the nature of
the deposi ts) demand no comment beyond allusion to their dir ect
bearing, when taken in conjunction with the ascer ta ined depths, on

th e forma t ion ofsed imentary or concr etionary str a ta
,
and the

evidences ofthe ir alternate u pheaval and subsidence .
Those u nder the th ird head r equ i re a word or two ofexplanation .
A lthough the temperatur e ofthe ocean ,from the surface down

w ards, h as been most ably elucida ted by the late Sir James Ross in
the sou ther n hemisphere, i t h as not, so far as I am aware

,
been

ascertai ned w ith equal exact itude to the nor th ofthe E quator nor

has the law w h ich r egulates the equaliz a tion oftha t tempera tur e
along the same parall els oflat itude at a cer ta in depth below the
su rface been clear ly established . A ccord ingly, every addi tional
observat ion andfact wh ich throws light on the mu tual opera tion of
terr estr ial heat and su rface - rad ia tion on the waters ofthe ocean
mu st prove ofvalu e in a scient ifi c point ofv iew, and must exercise
a di r ect influence on the permanent safety ofa submerged cable .
But

,
ir respectively ofth e general law regulat ing the tempera ture of

the ocean , it is by no means improbable that deep- sea ted tracts of
w a te r ex ist, along wh ich the temperature may be ma te rially ia
fluenced by submarine action . A lthough no dir ect da ta have here
tofore been elici ted wh ich would lead to the susp icion tha t anypor t ion ofthe rou te likely to be passed over between Ireland and

An instr ument for effecting this purpose ( together w ith my otherinstrumen ts) w as exh ibited by me at th e meet ing ofthe Geographical
S oc iety

,
Janua ry 1 2, 1863.



Miscel/a neous . 83

Newfoundland is su bject to volca n i c act ion , i t would sure ly be well
to sa t isfy ou rselves ofth e tru e sta te ofthe case by dir ect e x per i
men t ; and to adop t meansfor the prote ction ofa cable aga in st ev il
consequ ences , should pr oofofvolcan ic action . e ither ofth is or any
mor e ac tive kind

,
unfor tuna tely man ifest i tself.

The determina t ion oftemperatur e a t r egular interv a ls from th e
surface to extreme depths would also enable u s to a scer ta in

, w ith
somewha t grea ter accu ra cy than heretofor e, the vert ical limits of
the Gu lf- stream and grea t t idal wave and the point at wh ich th e

w a te rs ofthe ocea n a re influenced by the deep reflux from th e P olar
t owa rds the Equa tor ial r egion s
The observa t ions compr i sed u nder the fourth head ( namely,

dens i ty and pr essure) wou ld ofCou rse on ly be ca rr ied on occa
sionally and u nder circumstances calcu la ted to yield the most trust
w or thy resu lts . The same r emark applies to the observat ions noted
u nder the four rema in ing heads

Las tly, I would suggest, in the even t ofthe su rvey being carried
InDr . Carpenter 's P reliminary R eport ( P roc . R oy . Soc. Dec. 1868

,p . and P rof. Wyville Thomson ’s Depth s ofthe Sea
,

’ pp . 35
,
302

,very prominent al lusion is made to my hav ing, in my North
A tlant ic Sea - b ed , adopted Sir John Herschel ’s and Sir James R ose's
doc tr ine ofa permanen t temperature of39° in the water at great dep ths
in the ocean . In both instances the allusion is cou ched in terms wh ich
cer tainly convey th e impression that Dr s. Carp enter and Thomson h ad
not j us t as unhes itatingly adopted the fa llacy themselves . It is a re

markable cir cumstance , too , tha t in the chapter in The Depths ofthe
Sea spec ially devo ted to D eep

-sea Temper atur es
”
( where, ifanywhere,

the opinion ofth e au thors pr ior to 1808 on so important a po int ough t
to hay e been expl ic i t ly s ta ted ), th e only approach to su ch an opinion i sthat W t ll immedia tely su cceeds a lengthy extract from my work, desc ribed b y P rof. Thomson as an excellent résnmé ofth isfallacy given by
Dr .\Vallich .

" “ There can be no doubt ( P rof. Thomson says) that th is
y iew

,
wh ich ofla te year s h as received almost universal acceptance

,i s entirely erroneou s ( op . cit. p . Thefact i s tha t P rof. Thomson
h ad so unhesi tat ingly adopted the fallac that

,
in ‘The Annals ’for A ug .

1869 ( p . he said Though I hady often w ondered w hat could be
the cau se , I believed in this permanen t temperatur e ofthe sea thoroughly

,

and had even sum/ester] the p a r ticu la r cour se for the cru ise ofthe
Lightning beca use it nea r ly comc z

'

ded u
'
tth the wot/term of40° F . l It

is r ight tha t th is should be clear ly understood
,
since my sole aim in

dw ellingforcibly on a un iformly low tempera ture above th e sea - bed
, andover the greater er l ien ofth e dec - sea area

,
w as to show that to i ts

influence w ou ld be mainly a ttr ibu table the genera l un iformi ty in the d is
tr ibu t ion ofan imal life

,
wh ich h as already beenfound to preva il over that

vas t area . Bu t i t w as ob v iouslv imma te rial to m argument whether the
tempera ture w as permanent at 39° F . , or ranged ‘

om 39° to or even
low er ( see ‘The b erth-A tlantic Sea- b ed

,

’

pp
. 104

,
Th e temperatur e

observa tions taken on board the Bulldog (w ith w hich I h ad noth ing
w hatever to do) w ere unavoidably meagre and imperfect, every considera tion having necessari ly given place to th e rimary one ofsounding,
for de th , along a given tel aph rou te . t w as indeed deep- sea
researchconduc ted under difficfifties.

T In 1 868, in P rof. Wyville Thomson's Depths ofthe Sea ’Q) .th is passage occu r s One or two other questions ofthe igh est

sc ienti fi c in te rest are to be solved hv our proposed investiga tions . l et .

The effe ct ofpressu re upon animal life
,
uponwh ich ther e IR g r enl mfmpp r e
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into execu t ion , and t ime and the pr imary obj ects permitting , tha t
a rapid diversion from th e proposed longi tud inal track should be
allowed on the r eturn voyage , wi th a view to ascer ta in defin itely
whether sou ndings ( in the or dinary naut ical sense ofthe term) ar e
to be met wi th in the reg ion a bou t nor th la t i tude and west
longi tude where

,
as I have endeavou r ed to show ( in my work

on the North - A tlant ic Sea—bed , r ecently published) , shoal water
pr obably ex ists. I need hardly state that the di scovery ofsound
ings yielding from one to two hundred fa thoms in such a local ity,
w ould be ofthe greatest valu e as affording a fresh point ofdepartu re
for vessels unable

,
fr om obstacles ofw ea ther

,
to determine their

precise whereabou ts. I t wou ld also exer t a deep sign ificance in con
ne x ionw ith the great ar eas ofsubsidence in th e Nor th A tlant ic,
and the d istr ibution ofth e marine and terrestrialfauna ofNorth ern
Europe and the North—Amer ican continent .

I forbear to specify the number ofobserva tions ofall k inds tha t
might wi th advantage be made dur ing the pr oposed voyage ; be ing
conv inced tha t thi s mus t in a great measur e depend on the informer
tion elicited en r ou te

, and that the r ate at wh ich th e su rvey
progr esses should be regula ted only by the amoun t and k ind of
knowledge ob ta ined at every step . I t may, however , be r egarded
a s essent ial tha t not less than 300 sou nd ings shoul d be taken, at in

terv als , having due r egard to depths alr eady ascertained ; and tha t in
order to prov ide a g ainst u nfor eseen delays and contingencies, at least
six months should be allowedfor the completi on ofthe enterpr ise .
I n submitting my proj ect to the P r esident and Cou ncil ofth e

Royal Geographical Society, I am solicitous ofdir ect ing a ttent ion
to the r esu lts l ikely to accr u e in the several branches ofscience
wh ich relate essentially to the P hysical Geography, Geology, and

Natu ral History ofth e Sea and on these grounds I cher ish the hope
tha t they will exert their influ ence in r ecommending Government to
grant a sh ip for th e pur pose ofcarryi ng ou t thi s survey at as early
a date in the approach ing season as may be deemed expedient .

“ I t restswith those wh o are competent toform an Opinion on the
subject to determine whether or not my proposals deserve serious
consideration , and also whether I am personally qu alified to under
take the var ious researches indica ted . Shoul d I be recommended
for the du tyfor wh ich I have endeavoured to fit myself, I can only
say my best efforts shall be put inforce to do that du ty w ell .”

hensz
'

on. 2nd. The effect ofthe great diminut ion ofthe stimul us
oflight. F rom the condition ofthe Cave F auna, th is latter agent probably affects only the development ofcolour and ofthe organs ofsight .”The fi rst uestion, as to pressure, h ad alr eady beenfu lly solved in my
Notes

,

”
pu habed in 1860, p. 25, and my ‘North-A tlantic Sea-bed

,

’

ub lish ed in1862, p . 105 to 1 1 3. To that explanation noth ing mater ial
as been since ad ed

,
although both Dr . Carpenter and Dr . Thomson

have mostfreely used the same arguments and illus tra tions. The proosal made in the text w as to ascer ta in the pressur e at any r equi red
epth , by an instr ument I designed w ith th is obj ect, in order to compare
th e results w ith the theoretical estimate . The ac ti on oflight h ad in like
manner been discussed inmy w ork ( cit. eep .

,
pp . 1 29 to 133)— the condition ofth e Cave F auna, theeffect on colour , and on th e organs ofsightbe ing each investigated in detail .
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IX .

—Notes on the P a lwoz oz
'

c Cor a ls ofthe Sta te ofOh io .

By H. A LLEYN E NICHOLSON
,
M .D .

,
D .Sc .

,

P rofessor ofNa tural History in the Un ivers i ty Of
St. A ndrews .

[P lateV.]

I N the spr ing ofthe year 1 874 I was asked by P rofessor
Newberry

,
the accomplished head ofthe Geolog ica l Survey

ofOh io
,
to undertake the descr ipt ion ofthe Cora ls wh ich had

been ob ta ined by the ofliccrs ofthe Survey w i th in the l im i ts
ofth e Sta te . A t th is t ime I was on the poin t ofleaving
Amer ica for England a large par t ofmy pr ivate l ibra ry was
a lready packed up ; and the only public l ibrary to wh ich I

could refer was very imperfectly suppl ied w i th works dea l ing
w i th the P a laz oz oic corals . I h ad

,
further

,
nei ther the t ime

nor the means for mak ing the necessa ry m icroscop ic sect ions
Ofthe specimens subm i t ted to me . Under these circum
s tances

,
it w as inev i table tha t errors would be commi tted to

some exten t . Since my return to England
,
my collect ions

rema ined for long packed up ; and I had no Oppor tun i ty of
rev ising the proofs

,
or ofrect ifying these errors

,
before the

second volume Ofthe ‘P alaeon tology ofOh io wen t to press .

I have
,
however, dur ing the last w in ter unpacked my collee

t ions ofAmer ican cora ls, and have sl iced a la rge number
ofthemfor rnicrosco ic examina t ion . I w ish

,
therefore

,
now

to correct such mistalics as were made in my orig ina l R eport
,

and to add certa in deta i ls wh ich were there omitted . On the
presen t occas ion I sha ll confine my remarks to certa in ofthe
species ofChwle les

,
Consc /a r ia

,
and Sl r ep tel mma .

A nn. (ff iV. Se t . 4. Vol. xv i i i . 7
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Chcetefes r homhz
’

cus
,
Nicholson

,
Geolog ical Survey ofOh io

,

P alae on tology
,
vol . i i . p . 201

, pl. 2 1 . figs . a .

M icroscop ic sect ions ofth is beau t iful species prove its
d ist inctness from a ll other prev iously descr ibed members of
the roup in the most conclusive manner . In cross sect ions
(P l. fig . 1 ) the cen tral port ion ofthe corallum is seen to

be occup ied by the transversely d iv ided ascend i ng coralli tes
Ofth is reg ion . E ach tube is r lromb oidal or d iamond- shaped ;
and the coralli tes are arranged

,
w i th geometr ical regular i ty

,

in a double ser ies ofdecussa t ing gently curved d iagonals .

The tubes are filled w i th transpa ren t calci te ; and each has
its r lromb oidal area very d istinctly and regularly d iv ided
in to four equal tr iangles by a cruciform d iv isional line .
These d iv is ional l ines in th e inter ior ofthe tubes ar e per
fectl regula r in the ir arrangemen t

,
and are qu i te un iform

in t e ir direct ion in each specimen (P l. V . fig. l a ) ; they
therefore g ive r ise to a second

,
fa in ter

,
double ser ies ofdia

gona l lines
,
wh ich in tersect the more str ongly marked ser ies

ofd iagonals formed by the walls ofthe tubes themselves .

Simi lar
,
but less consp icuous and less regular

,
d iv isional l ines

are v isible in the calci te wh ich fills the tubes ofth e coralli tes
in many species ofCheetetes and in Constella r z’a bu t I have
been unable to sa t isfy myselfas to the tr ue cause ofth is phe
nomenon. In long i tud inal sect ions (P l. V . fig . 1 b) the coral
li tes are seen to be nearly vert ical in the cen tral port ion ofthe
ramose corallum

,
and to curve outwards at a cons iderable

angle a s they approach th e surface . I t is ow ing to th is
arrangemen t ofthe tubes that the cen tral port ion ofa cross
sect ion (P l .V. fig . 1 ) shows the coralli tes d iv ided t ransversely,
at r igh t angles to the ir d irect ion , wh ilst the marg inal port ion
ofa cross sect ion shows the tubes cut obl iquely but in the
ma in long i tud inally . In the cen tral and vertical port ion of
the ir course th e corallites are dest itute oftabulae ; but these
s tructures are well developed in the ou ter (more nearly hori
z ontal) port ion ofth e tubes . Th e corall i tes increase somewha t
in d iameter in approach ing the surface and interst itial tubuli
ar e wholly wan ting.

The increase ofthe corallum is clearly shown by long i tud inal
sect ions to take place by fiss ion ofth e old corall i tes

,
and not

by gemma tion . Th e species must therefore be placed in th e
genus Cheetetes

,
and not inMontz'cu lz'por a as ord inar ily under

stood . Infact
,
sofar as my presen t investiga t ions have gone,

a ll the species ord inar ily referred toMonticu lz'p or a can be
shown

,
by properly prepared sect ions

,
to increase by fission of

th e Old tubes and they must therefore be placed in Cheetetes
,
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un less some distinct ion other than the mode ofgrowth can be
shown to sepa ra te these two groups .

Cha ’letes sayr
'

lla rfoides
,
Nicholson

,
op . cit . p . 203

, pl. 22 .

figs . 9
,
9 a .

I have a t presen t only exam ined long itud ina l sect ions of
th is species

,
wh ich

,
however

,
a re h igh ly cha racter ist ic .

In
the cen tra l or tion ofthe cora llum (P l . V . fig . the cora l
li tes a re nea rly v e rtica l

,
w ith sligh t ly fie x uous wa lls

,
andwholly

dest i tu te oftabu lze . A s they ascend from the cen tre towa rds
the surface the cora lli tes become curved ou twa rds

,
and a few

remote tabu lze become developed in them
,
though these struc

tures a re a lways scan ty and may be en t irely absent . Bet ween
the proper cora lli tes

,
in the ou ter port ion ofthe ir course

,
are

deve loped minute in terst i t ial tubuli
,
wh ich are furn ished w i th

close- set and regular tabu lze . The pla te wh ich I have de
scr ibed as filling up so many ofthe ca lices in th is form

,
and

wh ich may probably be regarded as a species ofoperculum
,
is

not visible in sections .

Chee tetes nodu losus
,
N icholson

,
op . cit. p . 200

, pl. 21 .

figs . 10
,
10a .

The long i tudina l sect ions ofth is Species (P l. V . fig . 3) agree
w i th those ofthe preced ing species in many points . The
coralli tes

,
however

,
in the ascending port ion ofthe ir course

a re furn ished w i th remote bu t regular tabulae throughou t
,
as

they are nea r the su rface also ; the interst i tial tubu li wh ich
are resen t

,
though closely tabu la te as in C. szyz

'

lla r z
'

oides
,
a re

muc less regula r andfrequent than in the la t ter species and

the ou tline ofthe surface is broken by proj ect ing mon t icules .

The ex te rnal cha racters ofthese two species are st ill more
decis ively d ifferen t .

Chretetes r ugosus , Edwards Ha ims .

Cha te ies rugosus, Nich . op . cit. p . 193, pl. 21 . fig. 2 .

Longi tud inal sect ions ofth is species
,
as ofthe preced ing

,

show th a t the cora llites in the cen tra l port ion ofthe cora llum
are nearly vert ical

,
and tha t the gradually curve ou twards in

approach ing the surface (P l. fig . Some ofthe coral
li tes are ofcons iderable size

,
and appea r to befreefrom tabu lua

others
,
rather smaller a s a rule

,
are prov ided w i th regu la r

transverse tabulae ; and
,
las tly

,
there a re a number ofm inu te

in te rsti tia l tubuli
,
in wh ich the tab ulze are very numerous and

closely set.
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Chrctetes r amosus
,
Edwards Ha ims .

01mm D a ler
'

,
Nich . op . cit. p . 192

, pl . 21 . figs . 1 , 1 a .

Theform wh ich I descr ibed as C’. D a lez
'

,
E . H.

,
seems to

be really the C'. mmosus ofthese authors . I ts in ternal strue
ture

,
a s shown by sect ions

,
is qu i te ident ical w i th tha t of

C. r ugos us , E . H. , and i t wou ld seem to be probable tha t
these twoforms are no more than strongly marked var iet ies
ofa s ingle species

,
wh ilst the true C. D a lez

'

,
E . H.

,
may be

noth ing more than a smooth va r iety ofthe sameform .

Cheetetes p etropoh
'

tanus
,
P ander .

Chcetctes p etmp olz
'

tanus
,
Nich . op . cit. p . 204

, pl . 21 . figs . 14, 14 a .

1 have made sect ions ofa considerable numb er ofexamples
ofth is var iableformfrom the Trenton Limestone ofCanada ,
th e Cinci nna t i Group ofOh io

,
and the Lower Silur ian rocks

ofSweden but I h ave not as ye t h ad the Opportun i ty of
exami n ing R uss ian spec imens . SO far as I have seen

,
the

i n ternal structu re ofth is species is very constan t and ;charac
ter istic

,
however w idely d ifferent specimens may d iffer i n ex

terna l a spect and mode ofgrowth . In long i tud inal sect ions
(P l. V . fig . 6) th e tubes are seen to d iffer considerably in s ize

,

and they may be considered as belonging to three groups .

The largest tubes exh ib i t a peculiar phenomenon
,
wh ich occur s

in some other species ofCheetetes as well. E ach tube
,
namely

,

is d iv ided down its cen tre into two compa rtmen ts by an

gula r , fle x u ou s, and del icate vertical septum. Onthe one side
ofth is septum the tabulae are usually curved

,
w i th the ir con

v ex ities d irected outwards
,
and are tolerably numerous

,
and

Often more or less obl ique wh ilst on the other side the tabulae
are more remote

,
and are d irected at r igh t angles across the

corallites . Th e tubes ofthe second group a re smaller than
the preceding

,
and arefurn ished w i th regul ar transverse tabulae.

Lastly
,
there is a group ofsmall tubuli

,
irr egularly interspersed

at short i n tervals amongst the larger tubes inwh ich the tabulae
a re very numerous and very closely set. In transverse sect ions
(P l. V . fig . 6 a ) the coralli tes are seen to be more or less poly
gonal in ou tline

,
usually hexagonal or pentagonal

,
wi th very

th in walls. No i n terst i ti al tubuli are to be observed
,
though

these would doubtless be v isible in a sect ion cut tangen tial to
and near the external surface .

Chostetes dz
'

scoz
'

deus
,
James .

Ch e tetes discohiezes
,
Nich . op . cit. p . 206

, pl . 21 . fig s . 15—15 0.

Th is species forms th in
,

flattened
,
concavo- convex d isks

,
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sect ions ofthe branches (P l. V . fig . the coralli tes are ver
t ical, d iverg ing sligh tly ou twards towards the ir summits and

then turn ing abruptly
,
and nearly at r igh t angles

,
to reach th e

surface. In the vert ical or tion ofthe ir course the coralli tes
have th in undula t ing walls

,
and are dest i tute oftabulae . In

the ou ter hor izon tal por t ion ofthe ir course the coralli tes have
th icker walls

,
are prov ided w i th delica te remote tabulae

,
and

are in terspersed w i th smaller tubes furn ished w i th numerous
close- set tabulae. The increase ofthe tubes is by fiss ion .

Though more closely allied in its general fea tures to C’.

tumz
’

dus
,
P h ill.

,
than to any other species ofthe genus

,

0. Jamesz
'

is shown by m icroscop ic sections to be perfectly
d ist inct. Th e former species is d ist i ngu ished by the fact
tha t the coralli tes do not turn at r igh t angles to ga in th e
surface

,
but curve gradually ou twards

,
by the presence of

remote tabulaa in th e central coralli tes and the a lmost total
absence oftabulae in the coralli tes in the external port ion of
their course

,
and

,
lastly

,
by the fact tha t the numerous in ter

stitial tubul i do not seem to b e prov ided w i th tabulae.

O/zoetetes g r aci lz
’

s
,
James.

C
'
ficetetes g r acz

'

lz
'

s
,
Nich . 0p . cit. p. 198

, pl . 21 . figs. 8, 8 b.

The in ternal structure ofth is species is l ikew ise very d ist inct
and character ist ic. In long sect ions (P l. V. fig . 1 3) the tubes
in the central port ion ofth e branches are seen to be nea rly
vert ical

,
sl igh tly undula t ing

,
w i th th in walls

,
and crossed here

and there by an occasional tabula . A s they approach the sur
face the coralli tes bend gen tly outwards

,
becoming much mor

strongly undula ted, w i th th ickened walls, and increasing in
number r a idly by fission . In the outer port ion ofthe ir course
th e larger coralli tes are furn ished w i th a few remote tabulae

,

wh ilst the smaller corall ites have a considerable number of
these structur es . In tangential sections

,
taken close to the

surface
,
the coralli tes are seen to b e oval or rounded

,
w i th ex

tremely th ick walls, and hav ing a number ofvery minute
,

circular
,
intersti t ial tubul i in terspersed amongst them . Th is

form is at once di st ingu ished from Cheetetes (Montz'cu lzpor a )
F letclzer z

'

,
E . H.

,
amongst other characters

,
by the th ick

walled strongly undulated corall i tes.

Ckcetetes F letcker z
'

,
Edwards Haime.

Chcetetes F letcherz
'

, Nich . op . cit. p . 197, pl. 21 . figs. 7, 7 a .

Though very l ike 0. g r acz
'

lz
'

s
,
James

,
in external characters

and general appearance
,
0. F letclzer z

'

is d ist ingu ishedfrom that
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species
,
in long sect ions

,
by the w ide stra igh t coralli tes

,
wh ich

are furn ished w i th regula r remote tabulae
,
and wh ich have

sma ll
,
more closely tabula te tubul i occas iona lly i n tercala ted

amongst them. In cross sect ions (P l . V . fig . 14) the cora lli tes
a re seen cu t long i tud ina lly a round the ma rg in and transversely
d iv ided in the cen tre

,
where they are polygonal and th in

wa lled .

Chmtetes tuber cu la tus
,
Edwards Ha ime .

Chzetete s eorticans , Nich . op . cit. p . 210, pl . 22 . figs . 0
,
0a .

There can be no doub t tha t the form to wh ich I gav e the
name ofC. cor tz

'

ca ns is really iden t ical w i th the C. tuber cu la tus

ofEdwa rds and Ha ime . I have not ye t h ad the opportun i ty
ofmak ing sect ions ofth is species

,
and am therefore unable

to g ive any deta ils as to its in ternal structure .

Cheetetes cla thra tulus
,
James .

(371mm clathr atulus, Nich . op . cit. p . 209
, pl. 22 . figs. 2, 2 b .

I t seems not unlikely tha t th is is really the Ches tetes (P tz
'

lo

dz
'

ctya )p a vom
’

a ofD ’

Orb igny bu t the published figures of
the la t ter species do not allow ofa sa tisfactory determina t ion
ofth is poin t . Be th is as i t may , the in ternal str ucture of
C
'
. cla thr a tu lus is h ighly cha racter istic and pecul iar . I n tan

gential sect ions taken parallel w i th the surface (P l. V . fig .

the coralli tes are seen in the form ofoval tubes
,
ar ranged i n

two ser ies ofregularly decussa t ing d iagonals
,
each tube be ing

d irected w i th its long ax is obl ique to the row to wh ich i t
belongs . The wa lls ofthe coralli tes are very th ick

,
and no

in tersti tial tubul i ar e presen t . E ach coralli te seems to be
pr im i tively more or less hexagonal or d iamond- shaped ; and

the oval section ofthe in ter ior ofthe tube is clearly due to a

seconda ry th icken ing ofthe walls . In long section (P l. V .

fig . 9 a ) the corallum is seen to consist oftwo stra ta ofcoral
li tes d irected ou twards in oppos i te directions from a delicate

,

flexuous
,
med ian lam ina

,
wi th wh ich the ir walls are sometimes

connected by th in plates . Somet imes (as in the figur e) a

second s tra tum ofshort corall i tes may be super imposed upon
one ofthe original layers . The walls ofthe coralli tes are very
th ick ; and tabulae ap ear to be wholly absen t . Th is la t ter
fea ture leaves i t st ill oub tful ifth is s ingula r form can really
be referred to Chaetetes .

Ches tetesfr ondosus , D ’

Orb igny .

071mmfrondosus Nich . op . cit . p . 208
, pl . 22 . figs . 1

,
l b .

I am st ill in doub t whe ther my specimens a re rea lly refer
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able to C.fr ondoszw,
D

’

Orb igny, or whether two superficially
s im ilarforms have not b eenincluded under th is name. Sections
ofmy specimens taken parallel w i th the surface (P l. V . fig . 1 1 )
show very str ik i ng fea tures. The major i ty ofthe corall i tes
are oval or rounded

,
and have very th ick walls . In the spaces

between the ord inary corallites are placed smaller oval or

rhomboidal tu bes
,
ofthe same character as the preced ing ;

and
,
lastly

,
there is a grea t number ofvery minute

,
circula r,

i n terst i t ia l tubuli
,
the walls ofwh ich are so dense as to look

black in sect ions. These smallest tubul i are irregula rly
sca t tered amongst the larger ones, and very often are so placed
as to proj ect into the cav i ty ofone ofthe large coralli tes .

In long sect ions (P l . V . fig . 9 a ), the corallum is seen to con

s ist oftwo stra ta ofcorall i tes
,
wh ich are d irected outwards at

righ t angles and in opposi te d irect ionsfrom a th in undulat ing
med ian lamina

,
w i th wh ich they are connected by del ica te

curved tabulae . Three k inds ofcoralli tes are present
,
as in

C. p etr op olz
'

tanus . In one k ind
,
the largest ofall

,
the in ter ior

ofthe tube is d iv ided into two halves by a delica te wavy
vert ical sep tum ; in one halfofthe tube the tabulae are

more or less curved
,
and in the other halfthey are generally

stra igh t and less numerous. In another kind
,
ra ther sma ller

than the preced ing
,
the tubes are s imply crossed by stra igh t

,

compara t ively remote tabulae . Lastly
,
there are numerous

minute tubuli
,
in wh ich th e tabulae are very closely set.

Constellam
'

a antheloz
’

dea
,
Hall.

Conste lla r ia antholoz
'

dea
,
Nich . op . cit. p . 214.

In its in ternal structure th is genus very closely approaches
Cheetetes and i t is doubtful ifthe marked ex
ternal pecul iar it ies wh ich i t presents are sufificient to j ust ify
gener ic d ist inct ion . Vert ical sect ions

,
taken through the

cen tre (P l . V . fig . 10a ), show that the coralli tes are nearly
vert ical in the middle ofthe corallum

,
and are d iv ided by

regu lar but very remote tabulae . In approach ing the surface
the corall i tes bend ou twards

,
and div ide by fission in to a num

ber ofmore slender tubes
,
wh ich are generally tr aversed by

very numerous and close- set tabulae. In cross sect ions (P 1. V .

fig . 10) the coralli tes are seen on the circumference ofth e
section to be cut long itud inally

,
as they bend outwa rds

,
and

they are here finely tabula te
,
wh ilst afew ofthe larger tubes

appear to be dest i tute oftabu lae . In the centre ofth e section
the coralli tes are d iv ided transversely

,
and they are here th in

walled and polygonal . The calci te fill ing th e tubes is d iv ided
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Str ep telasma cor nz
'

culum
,
Hall .

Strep tela sma cornicuhtm
,
Nich . op . cit. p

'

. 218.

Hav ing now made carefully prepared th in sect ions oftyp ical
examples ofth is the type species ofthe genus Str ep telasma ,
I am enabled to g ive the characters ofthe genus in greater
deta il

,
and to correct one or two errors in my former descr ip

t ion . The corallum isfree, s imple, and turb ina te, w i th a th ick
wall and a w ell-developed ep i theca . The septa (P l. V . fig. 1 5)
are well developed, oftwo k inds. Th e major i ty ofthe pr imary
septa fall short ofthe centre ofthe v isceral chamber ; but a
certa in number are cont inued inwards

,
in theform ofirregula r

,

tortuous
,
vertical pla tes

,
wh ich often un i te w i th one another

,

and g ive r ise to a sor t ofsubvesicul ar axis
,
wh ichforms a low

prominence in the bot tom ofthe calice . Cross sect ions also

show a well-marked septal fossula
,
includ ing two or three

short septa . Th e secondary septa are short
,
and alterna te

regularly w i th the longer ones. D issep iments are not absen t
(as erroneously bel ieved), but are developed to a small exten t
in a zone between the inner ends ofthe secondary sep ta and

the centr al space, into wh ich most ofthe pr ima ry sep ta do not
en ter . Some specimens exh ib i t hardly any d issep iments ;
others have a cons iderable number . In long sect ions (P l. V.

fig. 15 a ) the visceral chamber is seen to be traversed by well
developed tabulae, wh ich are convex upwards

,
are eleva ted

cen trally, and are somewha t
,
bu t loosely

,
ves icula r towards

the marg in . In sections taken accura tely across the cen tre
,

there are seen in the med ian l ine ofthe corallum a few ver
t ical

,
sometimes more or less ben t or tw isted lamellae. These

are th e edges ofthe tortuous cen tr al platesformed by the in
ward prolongat ion to the cen tre ofafew ofthe pr ima ry septa .

In the transverse sect ion ofS. corm
'

cu lum
,
Hall

,
wh ich I

have here figured
,
there are fifty- seven pr ima ry septa and an

equal number ofsecondary septa
,
and three ofth e pr imary

septa are shorter than the others and stand in the sep tal
fossula .

The genus Str ep telasma , as founded upon the type species
S. corm

'

cu lum
,
can be certa inly asserted to be a R ugose coral

,

and to be nearly allied to Z ap hr enti s. I t d iffersfrom Z aphr entz
’

s

in the smaller developmen t ofthe tabulae
,
in thefact tha t th e

fossula is not formed by the coalescence ofa certain number
ofthe septa

,
and in the prolongat ionto the cen tr e ofsome ofthe

primary septa as so many tw isted plates.
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EXP LANATION OF P LA TE V .

A ll the figures ofth is pla te , except figs. 15 and 1 5 a , are h i h ly mag
ni ed b ut they a re not un iformly enlarged and,for the sake oficlearness,they are rendered very sligh tly diagramma t ic, thoug h at the same t ime
they fai thful representa tions ofthe obj ec ts drawn]

P ort ion ofa cross section ofC'hwtetes r homb ieus , Nich .

,
showing

pa rt ofthe ou ter margin and part ofthe centr al area ; 1 a , afew
cells from the centr al por tion ofthe same

,
s till more h i b ly

magn ified , show ing the peculiar di vi sional lines in the caIcitefi lling the tubes ; l b, long section ofpart ofa branch ofthe
same .
Longi tudinal sec tion ofpa r t ofa branch ofC'ha'tetes szyz'lla r ioidcs,
Nich . , show ing the minu tely tabu late interstit ia l tubu li .
L
’q
ng
l

i

l

tudinal section ofpa r t ofa branch ofC'hfetetes nodulosw ,

L 10

Longitudinal sec tion ofpart ofa branch ofCha tetes rugosus,
Edw . Ha ime .

Long itudinal section ofpart ofa branch ofC'hwtetes Jamesi, Nich .Ver ti cal se ction ofpa rt ofa sma ll example ofChwtetes petro
p olitanus, P ander ; 6 a , por tion ofa hori z ontal sect ion ofthe
same specimen .
P art ofa hor i z ontal se c tion ofChcetetes discoz'deus, James, closeto the centr e ofthe corallum ; 7 a, portion ofa ver tical section
ofthe same .

F ig . 8. P art ofa hor iz ontal section ofC'haetetesNewber ryi,Nich . 8 a
,
part

ofa vertical sec tion ofthe same.
Hg . 9. P ar t ofa hor iz onta l section ofChretetes cla th r atulus

,
James ;

9 a
,
part ofa vertical sec tion ofthe same. On one side a second

layer ofshort coralli tes is seen to be superimposed on the two
original lay ersforming the corallum.

F ig . 10. P ar t ofa transverse sect ion ofComtella r ia antheloidea
, Hall,

show ing a porti on ofthe margin and a por tion ofthe central
region ; 10a , part ofa vertical section ofanother example of
the same .

1 1 . P art ofa hor iz ontal section ofC'ha’tetesfr ondosus, D ’
Orb .

though essentially arall el to the surface
,
the secti on h as d ivided

the corallites in a s igh tly obl iquemanner ; 1 1 a , par t ofa vertical
secti on ofanother example ofthe same .

12. P ar t ofa hori z ontal section ofa branch ofD ekayia a ttnlta
,
Nich .,taken from the central region ofthe branch, and show mg the

surface- columns cut across transversely ; 1 2 a , pa r t ofa vert ical
se c tion ofanother example ofthe same , show ing the longitu
dinally divided columns as thickenings ofthe walls ofth e
coralli tes.

F ig . 1 3. P ortion ofa ver t ical section ofa branch of071s g rac i'l is,
James .

F ig . 14. P or tion ofa transverse section ofa branch ofC'hcetetea F letchm '

,

Edw . Sr. Haims
,
show ing part ofthe margin and part ofthe

central area.

F igs. 15 St 15 a . Transverse and vertica l sections ofStreptelasma corni

culum, Hall .

(All the specimens figur ed arefromthe Cincinnati Group ofOh io, w ith
th e exception ofthe spec imens ofC. p etr

%
olita nus figured in 6 and Ga ,

wh ich are from the Trenton Limestone ofoanada . )
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X .
—Notes on Ca r boniferous Lamellibr anchia ta .

By R . ETHERIDGE, Jnu .

,
F .G .S.

[P late IV.]
Class LAMELLIBRANCHIATA .

Genus AVICULOPECTEN,M‘Coy , 1 851
(Ann. 8:Mag . Nat. Hist. v ii . p .

A vicu lop ecten subconoideus
,
sp . nov . P l . IV. figs. 1 2 .

Sp . cha r Ova to- orb icular
,
inaequ iv alv e . A n ter ior side

rounded ; poster ior side sl igh tly produced. Left valve the
more convex ofthe two, w ith the beak larger, more infla ted
and more abruptly separa tedfrom the cars by a slope on each
s ide . A n ter ior ear ofth e r igh t valve almost tr iangular

,
de

finedfrom the body ofthe shell by a deep notch
,
w i th several

rad ia t ing r idges, crossed by str ong scale- l ike str iae ; an ter ior
ear ofthe left valve larger than the preced ing, and not so

deeply defined
,
ornamented by many rad ia t ing r idges crossed

by str iae parallel to its marg in . P oster ior ears po in ted
,
falcate

,

marked w i th rad ia t ing r idges crossed by str iae parallel to th e
marg ins ; the radia t ing r idges ofthe left poster ior ear per
haps stronger and more numerous than those ofthe r igh t .
Hinge- l ine long. Cart ilage- area ( in casts) well defined, and
largefor the s ize ofthe shell . Body ofthe shell ornamen ted
w i th rad ia t ing r ibs, la rger and smaller alterna tely in the left
valve ; broader, fla tter, and more nearly equal in the r igh t
valve .
Obs . The sl igh tly extended poster ior side

,
convex i ty ofth e

left valve, and separat ion ofth e body ofth e shellfrom the

cars by a slope in t imately connect th is species wi th A . conoi

dens
,
M‘Coy * . But in th is species th e ears are sa id to b e

“ large
,
equal

,
sl igh tly pointed and w i thout rad ia t ing

str iae ;” the r igh t valve is not s ecially ment ioned ; and the
rad ia t ing str iae ofth e shell are equal.” In a la ter descr i
t ion

,
P rof.M‘Coy only refers to the posterior ear

’

r. The
ornamen ted condit ion ofthe ears and the va rying na ture of
the r ibs

,
however

,
tend to separate th e two species. The

larger r ibs ofthe left valve ofA . subconoideus a re sha rper
in the umbonal reg ion

,
and become gradually broader and

fla tter towards th e ventral margin
,
bu t in no case so b re ad or

flat as those ofthe r igh t valve . The intermed ia te smaller

Synog
sis Garb . F oss. Ireland

,
1844

,
p . 91 , t. 1 7. f. 2 .

t Br it. al . F oss. p . 485.
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appear referable to A . ccela tus. Amongst the twen ty specimens
before me

,
there are percept ible

,
although sl igh t

,
var ia t ions ln

the generalform ofthe shell
,
number and strength ofthe r a

diating costae
,
and rela t ive dev elo men t ofthe concentr ic and

regularly fr illed imbr ica t ions. hen full- grown the shell
must have a tta ined a considerable s ize

,
and

,
w i th an increase

in age, appea rs to have become longer than h igh , w i th a cor

respond ing w iden ing ofthe in terspaces between the rad ia t ing
costae andfr illed imbr icat ions. In a ll

,
the an ter ior ear ofthe

r igh t valve is elonga te and well d iv idedfrom th e body ofthe
shell

,
although the rad ia t ing r idges on i t are not constan t in

number ; wh ilst on the poin ted poster ior ears ofsome the
fri lled imbr ica t ions ofother pa rts ofthe shell become fla ttened
or depressed and not so broken up . In all the r igh t valves
the radiat ing costae are less sha rp

,
and the concen tr ic imb r i

ca t ions much fla tter and less fr i ll- l ike than in the left valve
,

g iv ing to the valve a somewha t ret iculate appearance . The ma

j or ity ofour specimens
,
sofar as I can ascerta in

,
exh ib i tfrom

fifty to fifty - fiv e rad ia t ing r ibs or costae. The pr isma t ic shell
structure is often v isible in a fine state ofpreservat ion . The
shells I have here referred w i th doub t to A . cce la tus d iffer
sligh tlyfrom P rof.M‘Coy ’

s descr ip t ion ofthe la tter
,
and at

th e same t ime they exh ib i t cha racters not shown in the figure
oftha t species . Unfortunately P rof.M‘Coy ’s specimen ap

p
ears to have been defect ive in the an ter ior ears ; so tha t we
abour under some d ifficulty in referr ing specimens to th is
species

,
and a certa in amoun t ofla titude must be allowed .

With the v iew ofcompar ing our specimens w i th examples of
P .?fimbr ia tus, P hilh , P rof. T .M‘X . Hughes was k ind enough
at my request to forward me specimens from the Cambr idge
collection

,
wh ich appear to be those used by P rof.M‘Coy for

h is emended descript ion ofP h illipe’s species . Th e ornamen
tation

,
as descr ibed by the former

,
consists ofsomewha t in

d ist inct obtu se r idges
,
crossed at in tervals by fla ttened or de

pressed concen tric imbrica t ing grow th - lamellae
,
w i th sti ll finer

l ines between them
,
almost assuming th e cha racter ofstriae.

These
,
w i th the short obtuse poster ior ears and square left

an ter ior ear
,
extend ing asfar as th e edge ofthe shell

,
w ill at

once serve as characters whereby A . coela ta s and the presen t
shells on th e one hand

,
and P . fimbr z

’

a tus on the other
,
may

be di st ingui shedfrom one another .
A s im ilar style ofornamen ta tion ofthe left valve to tha t de

scr ibed above in the shells wh ich I have referr ed to A . ccela tus

is met w i th in A . subfimbr ia tus, D
’
Arch . and DeVernfi"

Murchison’s Geol . R u ss ia, v ol . 11 . P aléontolog ie, p . 327
,
t . 21 . f. 5.
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Loc. a nd Hor iz on. Charleston
,
F ife

,
in Encr in i ta l shale ;

Teasses Qua rry
,
Lund in

,
F ife

,
in shale : both collected by Mr .

R . G ibbs . Ga lab racs and P ete rsh ill Quarr ies nea r Ba thga te
,

Linlithgowsh irc, in sha le below the Ba thga te iimestone ; Cur
r ielee Qua rry No . 2

,
on the Tyne \Va ter

,
Ed i nburghsh i re

,
in

impure limestone
,
20 to 30fee t above the No . 2 limestone of

the M id loth ia n ser ies ; Hope Quarry
,
nea r P a thhead

,
Had

ding tonsh ire , in impure l imestone ; Lower Ca rbon iferous Lime
stone grou a ll collected by Mr . J . Benn ie

,
&c. (collect ion

ofthe Geol
l
. Survey ofScotland) .

G enus E DMONDIA
,
De Kon inck

,
1 844

(Descr . A nim. F oss . Terr . Carb . Belg. p .

Edmondia unioniformis, P h illips . P l. IV . fig . 3 .

I soca rdia
,
P h il. Geol . Yorksh . 1 836

,
n . p . 209

,
t. 5 . f. 18 .

E dmona’ia
,
De Ken. Descr . A n im. F oss . Terr . Carb . Belg. p . 67

,
t . 1 .

f. 4 ;Morri s, Cat . Br it.
‘

F oss. 1843, p . 88 (w i thou t descr i
p
ti on) ; .Tennant , St ra t . List Br i t . F oss . 1 847, p. 99 (W i thou t escr iption) ;Bronn

,
Index P a l. Nomen . 1 848

,
452 (w ithou t descr iption) Keyserl ing S: De Vern .Murch ison ’s ‘

eol . R ussia
,
i i . p . 299, t . 19. f. 1 8 ;

D
’

Orb . P rod . de P al . 1 849
,
i . p . 133 (w ithou t descr i tion) ; Brown,Foss . Conch . 1849

,
p . 198

,
t . 81 . f. 15 ;Morr is, Cat .Siit . F oss . 1 854,

2nd edit . p . 202 (w i thou t descr iption) ;M‘Coy , Br i t . P al . F oss.

p . 503 ; E ichw ald
,
Le thees R oss ica

,
1 860

,
i . p . 1034 ; Sal ter ,Mem.

Geol . Surv . Iron Ores ofGt . Br it. 1 861 , pt . 3, t . 1 . f. 29 ; Huxley
E theridge. Cat . F oss .Mus. P ract . Geol . 1 805

, pp
. 1 1 1 1 17 (w ith

out description) ; A rmstrong Youn Cat . b arb . F oss. W . Scot
land

,
Trans . Geol . Soc. G lasgow ,

i ii . upp. p . 51 (w i thout description) .
Sp . cha r . The very full and comprehensive descr ipt ion g iven

by P rof.M‘Coy renders i t unnecessa ry to redescr ibe th is shell.
The specimen figured appears to b e a somewha t more elonga te
va r iety ofth is species than the general i ty ofspecimens met
wi th . I t isfrom the Encr in i te- bed

,

”
cemen t—stone group of

the Lower Ca rbon iferous rocks at St. A ndrews
,
cab inet ofDr .

Traqua i r .
Obs . I w ish more pa rticula rly to note the extens ive range

ofE . unioniformis, both geolog ically and geograph ically .

From the Lower Carbon iferous or Ca lciferous Sandstone beds
ofCove Ha rbour

,
Cockburns ath

,
Haddingtonsh i re

,
i t has

been recorded by the la te Mr . Salter * i t occurs here
,
aecom

panied by other ma r i n e shells
,
i n an impure limestone above

the coa l-beds and sandstones oftha t loca li ty . We nex t have
the presen t exam ) le from the E ncr in i te- b cd at St. A ndrews

,

ofthe F ifesh ire owcr Carbon iferous ser ies, notfar from the

Mem. Geol. Surv . 33, Scotland, 186 6, p . 73.
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former hor izon . P assing to the tr ue Carbon iferous Limestone,
E . unioniformis is met w ith in England at Bolland (P h ill ips),
Low ick in Scotland at numerous local i t ies, in
Belg ium a t V isé (De Kon inck), in R uss ia at Kasatschy
datschy &c. (De Verneu il and E ichwald). P roceeding st ill
upwards

,
Mr . Salter figured a specimenfrom the collection of

D r . G . P . Bevan
,
obta ined in the Rosser-ve in ironstones,

between the Fa rewell R ock and m illstone- gr i t, ofGlan
R hymney

, South Wales
,
at the base ofthe Coal-measures *

Genus LEDA
,
Schumacher .

Leda Tr agua ir z t , sp . nov . P l. IV . fig . 4.

Sp . cha r . Shell clavate, ven tr icose, short
,
and a rcua ted ;

anter ior end large
,
rounded ; poster ior end shor t

,
a ttenua ted

,

and obtus ely pointed ; ven tral marg in a rcuated, passing rap idly
up to the a ttenua ted poster ior end ; umbones anter ior more
than cen tral ; h inge- area probably w ide, and bounded by ob

tusely rounded umbonal r idges, pass ing to th e poster ior end,
where they become lost ; lunule h inge- teeth orna
mented w i th regular

,
equal

,
fla ttened

,
concentr ic

,
r ib- like str iae

,

un i t ing on the obtusely rounded poster ior end in small bundles
toform broader and coarser fluctua tions.

Obs . The d ist inguish ing cha racters ofL . Tr agua imz are its
extremely short

,
clava te

,
and ventri coseform

,
rap idly a rcua ted

base
,
and short a ttenua ted end . These poin ts

,
w i th its strongly

curved umbonal ridges and broad and flat concen tr ic striae
,

serve to d ist ingu ish the speciesfrom L . a ttenua ta
,
Flem. The

general proport ions ofthe two shells also va ry considerably .

L . Tr agua ir i i appears to be in termed iate between th e la tter
and Leo’a (Nucu la ) cla viformis, Sow . )

L

(non from wh ich
i t may be dist ingu ished by not possessing a tr unca ted posterior
end. The posterior end is very shor t

,
as in Sowerby

’

s species
,bu t is clearly rounded andnot trunca ted . L . cla vtfofrmis, Sow .

to wh ich the new species is closely allied in its clava te and
ven tricoseform

,
is sa id by P rof. and Cap t. T . Brown §

to be a L iasform. Sowerby says
,

“ in rounded masses ofgrey
l imestone in the alluv ial depos i ts so common in many parts
ofNorfolk and Suffolk .

” Were i t not for the defin ite sta te
men t ofthese authors

,
I should feel much inclined to re ard

N . cla viformis, Sow .

,
as a carbon iferous shell. In h is Car

Mem. Geol . Surv. Iron Ores ofGt. Bri ta in
,
pt. 3, p. 221 .

tMin. Conch . v . p . 1 19
,
t. 476 .f. 2 .

1 Cat. Bri t . F oss. l st ed . p . 94.

5 F oss. Conch . 1849
,
p . 1 85.
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br anckz
’

a ta .

port ion ofthe ventral ma rgin stra igh te r
,
and the anal angle

sha rper than in P rof.M‘Coy ’s figure ; i t is also a smaller
shell. Notw i thstand ing these sligh t d iscrepancies

,
Mr . Sha r

man
,
ofthe Museum ofP ract ical Geology, to whom the shell

was submi tted
,
agrees w i th me i n bel iev ing th is to be a va r iety

ofL fi '

ag z
'

lis . A s in the redefined d iagnosis ofLep todomus,
the presen t shell d id not

,
I th ink

,
gape an ter iorly and pos

te r iorly , and there is no sulcus in the pos ter ior slope
,
ne i ther

does the dorsal marg in appear to be infl ected or bear an up
ward cur va ture .
Loc. a nd Hor iz on. Obta i ned by Mr . A . P a tton from the

Calderwood Cemen t- stone Lingula L imestone ofCarluke)
a t the Kirktonh olm Cemen t Works

,
E ast K ilbr ide

,
Lanark

sh i re ; Lower Carbon iferous L imestone group .

Lep todomus ? clamfus, sp . nov . ? P l. IV . figs . 9 10.

Sp . cha r . Clava te
,
arcuated

,
very ineequ ilateral, and gib

bous in the umbonal reg ion . A n ter ior side shor t
,
convex

,
its

marg in rounded ; poster ior s ide much more compressed, trans
v ersely elongated , somewha t recurved, and tr unca ted obl iquely,
w i th an obtusely rounded r idgefrom the umbon es to the pos
terior ven tra l angle ; poster ior slope a l i t tle concave (P), and

d iv ided by a sulcus or groove from beh ind the beaks back
w ards to the poster ior ma rg in . Umbones large

,
prom i n en t ;

beaks term inal Surface ornamented w i th wr inkles parallel
to the ma rg i ns . In ternal characters Shell th in.

Obs . Th e smaller ofthe two figures (fig . 10) is a small
example ofa shell wh ich occur s in some abundance at two
local it ies in th is ne ighbourhood

,
but

,
as a rule

,
in a crushed

and mut ila ted cond i t ion . I believe i t to be d ist inctfromLep
todomus costella tu s

,
M‘Coy * and th e profusion w i th wh ich i t

occurs
,
especially at one ofthe two locali t ies

,
necessi tates a

name be i ng g iven to i t . From the species j ust men t ioned i t
d iffers in its more transversely elonga tedform

,
absence ofany

s i nus in the ventralmarg in near the an ter ior end
,
more sharply

defin ed poster ior ven tral angle
,
and less heigh t ofthe poster ior

end . F ig. 9 I bel ieve to be the same shell
,
butfrom another

local i ty . In some specimens the posteii or end is almost
square

,
in others the obliqu i ty is considerable ; th is may ar ise

,

perhaps
,
in some degree from pressure . Crushed specimens

a t fi rst s igh t bear some resemblance to Lu tr an’

o elonga ta ,M‘CoyT.

Loc. and Hor iz on. Shale above the Craig leith sandstone
,

Br i t . P al . F oss. p . 508
,
t . SE f. 5.

t Syn. Carb . Foss . Ireland
,
1 844

,
p . 52

,
t . 8 . f. 3.
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Cra ig lcith Qua rry , nea r Ed inburgh , Cemen t -stone group , of
the Lower Ca rbon iferous series the. ind iv idua ls much crushed

,

and usua lly more or less py r i t i z ed . Sha le con ta ini ng ma r ine
fossi ls ( Or t/cocems D r

’

scc
'

na
,
Bel/er op/Lon, “r

a ter ofLe i th
,

a t\Voodha ll
,
near j un iper G reen

,
abou t five m i les west ofEdin

bur h ; a lso in the Cemen t—stone group (fig . Collect ion
oft i e Geol. Survey , Scotland ; collected by Mr . J . Benn ie .
Brown sandstone ofKnockh ill Qua rry

,
Stra thk inness

,
St.

A ndrews
,
Cemen t—stone group ; cabinet ofDr . Traqua ir

(fig .

Genus HYA LINA
,
Dc Koninck

,
1844

( Doser . A n im. F oss. Terr . Ca rb . Belgique
,
p .

fifya lz
’

na ? tr igona lz
’

s
,
sp . nov . P l. IV . fig . 8.

SI) . cha r . Transversely tr igonal
,
d iagona lly g ibbous ; an

te r ior s ide short and rounded ; poster ior s ide obtusely rounded
ven trally

,
fia t

,
w ing- like

,
and s ligh tly falca te dors ally . Ven

tra l marg in convex ; byssa l s inus sligh t . Hinge- line as long
as the shell

,
th ickened ; beaks convex

,
an ter ior

,
bu t not ter

m inal. Shell ornamen ted w i th regula r
,
broad

,
obtusely

rounded or almost flat concen tr ic pla i ts or wr inkles
,
wh ich

become finer and closer on the an ter ior s ide
,
and appa ren tly

qu i te fla t on the poster ior w ing .

Obs . I have not been able to ascerta in the in terna l h inge
characters ofth is shell

,
and am in doubt whe ther i t should be

referred to s '

cu la
,
P ler z

'

nea
,
or rllg/a lz

'

na . I ts reference to
the latter

,
however

,
is borne ou t by the somewha t th ickened

h inge -margin
,
wh ich is apparen t i n two specimens . On the

other hand
,
the an ter ior end is not obsole te in AL ? tr igona lz

’

s
,

as i t should be accord ing to P rof.M‘Coy ’

s redefin i t ion ofthe
genus. The ch iefcha racters ofthe species a re the a lmost tr i
angu lar outline

,
pos i t ion ofthe beaks

,
a t less than a th i rd

from the anter ior end , and the flat, regula r , concen tric pla i ts .

lVith such forms a s illy a lz
'

na M‘Coy 'fi
,
and 111 .

cr assa
,
F lem. 1

’

,
a compa r ison is unnecessary . From d]. For/

nes z
'

ana
,
Ba i ly t, i t may be d ist ingu ished by the more produced

poster ior w ing and less oblique ly trunca ted poster ior end
,
(St e .

A lthough resembling some ofthe P teronites in form
,
the ra

diating r ibs or str ize
,
usually found in species oftha t genu s

,

are here totally wan ting . M. tr igona lz
'

s appea rs to be a very
close a lly ofI ’ter inea ? informis ,M‘Coy § , but h as not the very

A vicu la , Syn. Carb . Foss . 1844, p. 85, t . 13. f. 19.

t Ether idge , Ann. Mag . Nat . Hi st . 1875 , xv . p . 427 .

1Mem. Geol. Survey Ireland, Exp]. 142, 1860, p . l 3
,
f. 4 .

A t
'ic ula , Syn. Carb . Foss . p . t . 1 3. f. 2 1 . Pfen

'

nea "
, Bri t . ‘ P al .

Foss. p . 479.
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large
,
tumid

,
and prom inen t beaks oftha t species ; the con

cen tr ic wr inkles or pla i ts are numerous
,
and not merely re

duced to three i n number as i n P rof.M‘Coy ’s species .

Loo. and Hor iz on. Cockburnspa th
,
near St . Abbs Head

,

Berw icksh ire
,
in a fine brown sandstone ofthe Lower Car

b oniferou s or Calciferous Sandstone ser ies. Collected by and

in the cab inet ofD r . Traqua i r . Mr . Salter obta ined aMy
a lina

,

“
species obscure

,

” in the bottom beds ofthe Cock
b urnspath section

,
and an A vicu la or Ger vi llia in th in sandy

layers
,
w i th Cyclop ter is, ofthe Cockbu rnspa th coal-beds*

Genus NUCULA
,
Lama rck .

Nucu la Young i, sp. nov . P I. IV. figs. 1 1 - 13.

Sp . clza r . Transversely elonga ted
,
inmqu ilateral, and com

pressed ; an ter ior s ide short
,
much smaller than the poster ior

,

blun tly a ttenuated ; poster ior s ide elonga ted, inclined to become
square

,
bu t w i th the margin un iformly rounded ; umbones an

ter ior
,
approx ima te

,
compressed ; dorsal margin erect,no h inge

a rea ; h inge teeth ven tral margin rounded
,
a rch ing

rap idly upwards in the antero- ventr al port ion ; there appears
to be a small lunule ; surface regularly and concen tr ically
str iated w ith sha rp

,
prominent striae

Obs . A small and elegan t shell
,
resembling Nucu la br evi

r ostr is
,
P h ill .

’

r, bu t having a much stra igh ter dorsal marg in
anteriorly

,
and a less constr icted an terior end . N. Young i

appears to be in termed ia te between th is species and Nucu la

a cczpiens, Sow .1 After search ing through all the descr ipt ions
ofP alaeozoic Nucu lae at my command

,
I have fa iled to find

any wh ich would embrace th isform. I name the species after
Mr . J . Young

,
ofthe Hun terian Museum

,
Glasgow .

Loo. and Hor i z on. Orchard Qua rry
,
about three m iles south

ofGlasgow
,
fr om shale above the Orchard Limestone

,
Upper

Ca rbon iferous L imestone group . Collected by Mr . James
Benn ie

,
to whom I am indebtedfor the specimen .

I ammuch indebted to Mr. Walter Keep ingfor some notes
on P . ?fimbr ia tus, P h ill. , to Dr . Traquair and Mr . A . P atton
for the loan ofthe specimens ment ioned as in the ir collect ions

,

and to Mr . B . N . P each for aga in undertaking th e draw ing of
thefossils.

Mem. Geol . Survey Scotland
,
No. 33, E . Loth ian

,
pp . 72 ,

T Geol . York. 1 836
,
i i . 210, t . 5. f. 1 1 a .

1 Trans . Geol. Soc. 2a ser . v . t . 39. f. 40.
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X y lodes ( g. n .) albovar ius. Cratopus incrus ta s.
Cis insular is . v irescens .

se x car inatus. magnifi cus.

Cistela brunnea . P entarth rum R odriguez i .
Balanodes ( g. tomentosus. Macrotoma simplex .

Caranistes annulipes . Cryptonychus limb atus.

GE OD E P HA GA .

Carab idae.
O/i lcenius oliva ceus

,
sp. n .

C. cap ite thor acequ e obscu r e vir id i- aene is ; cap ite obsolete sub tiliter
pu nctul ate thor ace sat cr ebr e for titer pu nctate elytr is obscur e
olivaceis, stri ati s, intersti tii s sat cr ebr e d istincte punctatis anten
nis articul is tr ibu s b asal ibus pedibu squ e fi avo-ferrugineis, tarsis
ob scur ior ibus . d

‘ Long . 55lin.
, lat . 2 lin.

Somewha t resembles O. nig r icornis, F ab .

,
in form but the

thorax is relat ively a l ittle narrower, the s ides are a l i ttlemore
rounded

,
the poster ior angles more rormded ; the elytra are

sl igh tly more a ttenua ted poster iorly . The an tennae are

black ish
,
w i th the first three joints redd ish yellow . The head

is sculptured as in O. nig r icornis, but ra ther more d ist inctly,
th e punctures are more d ist inct towards the eyes and on the

neck . The thora x is one fourth broader than long
,
gen tly

convex
,
str ongly punctured bu t not very th ickly ; the punc

tur es
,
however

,
are closer near the su tur e and towards the

h inder margin there is a single well- defined fovea near th e
poster ior marg i n

,
sligh tly nearer to the side than to the sutur a l

line . Scu tellum impuncta te . E lytra somewha t broader than
th e thora x

,
less pa ra llel at the s ides, and more narrowed to

wa rds th e apex than in O. nig r icornis ; the pubescence is
ra ther less close

,
the str iae are well marked ( ra ther more so

than in O. nigr icornis), the in terst ices are th ickly and d ist inctly
unctured, bu t the punctures ar e not crow ded . Th e underside
is black

,
sh in ing ; a few strong punctures ar e sca ttered over

the prosternum and the metasternum. The legs ar e redd ish
yellow the ap ices ofthe t ibiae and the tars i ar e p i tchy .Va r . E lytr a wi th a redd ish -yellow spot near the apex on

the th ird to s ixth in terst ices . 9

H Y D RA D E P HA GA .

Dyt iscidae .

Oolynzbetes (R antus) socia lis, sp . n .

O. elongato
- ovalis, supr a obscure fiaw cans

, infra n iger ; capi te
postice mgro, vertice tr ansv er 51m flavo notato ; thor ace disco
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gu t tie parvis duab us approx ima tis pice is nota to e lytris obecu r i
or ibus ( fluvo limb a tis) pr os terno pall ide . Long 45lin. ,

lat . 23
l in.

E longa te oval
,
sh in ing . Head yellow

,
w i th an oblique spot

on each s ide 0 1 1 theforehead
,
and the neck black

,
the black

port ions un i t ing a t the eyes . Thorax yellow
,
w i th the middle

ofthe an ter ior and pos ter ior ma rg ins and two approx ima te
d iscoida l spots p i tchy very sh in i ng

,
w i th a line ofpunctures

a long the fron t ma rg in tl1e 1 e is also a line ofobscure punc
tures a long the s ides and extend ing a shor t distance along the
poster ior marg in ; the ex treme la tera l marg ins a re d ist i nctly
incrassa te . Scu tellum p i tchy . E lytra sh in ing

,
w ith the

su tura l line and the s ides yellow ish
,
the rest closely spotted

w i th small brown ish ma rk ings a s in O. nota tus
,
F . each

elytron w i th three rows ofrather large punctures
,
each row

con ta in ing abou t eigh t or ten punctures . Unders ide very
sh in ing

,
black

,
except the prosternum

,
w h ich is yellow

,
and

the marg ins ofthe abdomina l segmen ts
,
wh ich are obscurely

p i tchy . Legs p i tchy yellow ; in termed ia tefemora and t ib iae
modera tely th ickly and finely punctured .

Gyr inidae .

D inentes p icip es , sp. 11 .

D . oboval is, dcpr essiusculus, sat la tus
,
supr a n igro—olivaceu s, v ix

caerul eo—cupr eomicene, nitidulus elytris postico r otundatis
,
pone

apicem inmar e levi ter emarg inatis, in foemina exter ne obli que
truncatis, ad truncaturae basin dente parvo defle x o et ap ice dente
acuto armatis corpor e su b tus n igr o- p iceo, ano pedibu squ e piceis .

6 long . 62 lin. , lat . 4g lin 9 long . 6 l in.
,
lat. 35

1 lin.

B RA CH E L Y T R A .

Aleoch aridaa.

A leoclea r a p a r vu la , sp. 11 .

A . sta tura fore A . moar entis
,
at parva

,
n it ida

,
percine pubescens ;

antcnms pedibusqu e obscur e testaceis antennarum ar ticu lo u ltimo
tib ia rumqu e basi v ix picescentibus elytr is th or aee vi x long ior i

b u s , cum thor aco discr ete dist incte punctatis ab domine d iscrete
dist incte puncta te , ano pieeo—testaceo . Long . 3 lin.

A n tennae stou t
,
scarcely longer than the hea d and thorax

taken together ; the fi rs t
,
second

,
and th ird join ts elonga te

,

subequal, thefourth join t a li ttle broader than long the fifth
to ten th joi n ts becomi ng gradually broader bu t not longer ;
the eleven th jo in t as lo ng as the two preceding taken toge ther

,
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blun tly acum ina te . Head ra ther broad
,
spar ingly and sca rcely

v is ibly punctured . Thorax gen tly convex
,
tw ice as broad

as long
,
narrowed in fron t

,
not th ickly bu t di st inctly

punctured . E lytra a tr ifle broader than the thorax
,

and a li ttle longer
,
d ist inctly but not th ickly aspera te- pune

ta te . A bdomen d ist inctly
,
evenly but not thi ckly punctured

the punctua t ion ofthe fifth segmen t is sca rcely less d ist inct
than tha t ofth e preced ing .

Th e thorax is rela t ively ra ther broader than in A . mcer ens ;
and the punctua t ion is less close

,
as is a lso tha t ofthe elytra .

Homa lota destitu ta
,
sp . n .

H. statur a et colore H. boletobice, Th . (nig r itu lce, KL ), at antennis

paule b reviorib u s. Nigr a , subnitida , subtili ter pu nctula ta , flavo
ser icea ; antennarum bas i , elyt r is pedib usqu e luteo~testaceis, ely
tris regione seu tell ari angu lisqu e postieis obsolete infuseatis,
thor aco obscur e p iceo ; ab domine discrete sub tili ter pu nctula te ,

segmentis ap ice piceis. Long . 1g lin.

Very closely allied to H. boletobia
,
Th .

,
bu t is a tr ifle more

parallel- s ided
,
the antennae are a l i ttle shorter and stouter

,
the

elytra ar e rela tively a l i ttle shorter ; the punctua t ion is
throughout sl ightly finer

,
especially tha t ofthe thorax

,
wh ich

is also less close ; tha t ofthe abdomen is more even (be ing
scarcely less close on the fifth and s ixth segmen ts than on th e

prev ious ones) . The three basal jo in ts ofthe an tennae are

elonga te
,
subequal

,
testaceous ; the th ird more slender ; th e

fourth join t is tw ice as broad as long
,
sh in ing

,
p i tchy testaceous ;

the fifth to ten th join ts gradually bu t d ist inctly broader
,
trans

verse ; the eleven th join t nea rly as long as the two previous
jo ints taken together

,
ob tusely acumina te . Head spar ingly

and scarcely percep t ibly punctured . Thorax p i tchy
,
very

nearly as broad as the elytr a
,
not qu i te tw ice as broad as

long
,
gently rounded at the s ides and base

,
w i th a shallow

long itudinal impress ion in fron t ofthe scutellum
,
finely bu t

not th ickly punctured . E lytra a tr ifle longer than the thorax
,

finely and not th ickly punctured . Abdomen w ith the apex of
each segmen t p i tchy

,
very finely bu t not closely punctula te ;

the punctua t ion is less close and d ist inctly finer than on the

elytra .

P aederidae .

Li thocha r is occu lta
,
sp. n .

L . ferruginea ; antennis, elytris pedibusqu e flaw
- testaceis ; capite

thoraceque sub opacis , sat cr ebr efortiter punctatis ; elyt ris th or ace
1
5
longioribu s, ni tidis, sat crebre punctat—is ; abdomine n it ide ,
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acutis r etrorsum directis ; elytr is thoraco h and angustior ibus at

duplo longi or ibu s, humer is ob tusis, lateri bus arcuatis, angulis
apiealibus ex terioribus bene rotundatis, apicibus arcuatis. Long .

1 % lin.

P ROBE NUS
,
gen . nov .

Men tum somewha t transverse
,
suddenly narrowed infron t

,

the extreme apex trunca te ; on e i ther side ofthe narrow por
t ion (bu t on a lower plane) there is a somewha t tr iangular
proj ect ion ; the l igula is not prominen t, but its an ter ior angles
are produced in to two delicate

,
subcyl indr ical

,
sligh tly curved

pro
'

ections
,
nearly as long as the palp i . Lab ial palp i short

an th ick ; the basal join t round, scarcely v is ible ; the second
and th ird equal

,
sligh tly elonga te

,
subcylindr ical . Lobe ofthe

maxi llae slender
,
cilia ted

,
w i th a d ist inct sharp tooth nearly on

a level w i th the basal join t ofth e palpus. Max illary palp i
w i th the second join t tw ice as long as broad

,
narrowed a t its

base the th ird join t a l ittle shor ter
,
a li ttle longer than broad

,

the ap ical jo int one th ird longer than th e prev ious one
,
slender

,

a li t tle na rrowed at the apex . Mandibles very prom inen t
,

completely v isiblefrom above
,
impressed

,
broad at

'

the base
,

narrow and pointed at the apex .

r

ead tr ansverse
,
sligh tly lobed

over the base ofthe an tennae ; eyes prominent . A ntennae
very long

,
basal join t very large ; second join t elonga te, cylin

dr ical
,
inser ted nea r the apex ofthe basal join t ; the th ird to

e igh th jo ints a l it tle longer than the second
,
ofthe sameform

th e n inth rather shorter and broader than the prev ious join t
,

the tenth scarcely transverse
,
the eleventh obl ique tru nca ted

Thorax transverse, broader beh ind, scarcely narrowed infront .Elytr a oblong . P yg id ium v isiblefrom above . Legs robust ;
tars i short

,
the basal jo in ts sligh tly d ila ted

,
strongly cilia ted .

P ro and mesosternum constru cted as inMystr op s .

Th is genus is closely allied toMystr op s, from wh ich i t
differs in theform ofthe mand ibles

,
theform ofthe head

,
the

basal joint ofthe an tennae
,
and in the elytra nearly cover ing

the abdomen .

I am unacqua inted wi thMystr op s disp a r from Madagasca r
,

excep tfrom descr ipt ion ; but I th ink i t probable tha t i t may
have to be transferred to the presen t genus .

P r obcenus long i corni s, sp. n .

P . oblongue, lev iter convex us, testaceus , ni t idus , crebr e distincte
pnnctatus ; cap i te sat magno tr ansverso, 1eviter convexo, antice
impr esso, u trinque supra antennarum basi n pa rum eleva to ocul is

prominentib us, n igr is ; mandibu lis porr ectis, levi ter cu r vatis
,

apice acuminatis, basi supra pa rum concav is ; antennar um ar t i
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01110 pr imo ma g no
,
elonga te ; thoraco cap i te } latior e , longi tud ine

for e duplo la tiore , levi te r eonve x o, a rrtice vix angu sta to , a ngu lis
anticis ob tusis , lute r ib us levi ss ime a rcuatis , ma rg inatis , anguli s
postie is r ectis

,
ba s i fore recta seutello sa t magno ; elytris thor aco

vix angus tior ibns , a tf, longi orib u s , apicem versus pa rum angus
ta t is

,
latcr ib us lev iss ime a rcuatis , margina tis , apicib us a rcu atim

trunca tis. Long . 1 } lat . 2 lin.

Ep u rwa op lz tli a lmica , sp. 1 1 .

E . oblonga , obscur e fer ruginea , opaca , dense pubescens ; capite la to ,
tr ansver so , an te oculos angusta to , snb til issime cor iace o , sat cr ebr e
d i stinc te punctato ; labro t ransver so , late r ibns rotundatis

,
ant ico

med io a nguste pr ofunde tr iang ular iter excise oculi s magnis

pr ominentrb us , n igr is antennis cap i te "

paulnlo longior ibus ,
clava p icea ; thoraco cap i te 31 latior e , longitud ine g la tior e , lev iter
convexo , en tice v ix angustato, cor iaceo , sat cr ebr e evi denter
punctato,margine an t ico lev i ter emarg inato, angul is anticis obtu se
rotundatis, later ibns tenu iter marginatis, lev issime ar cuatis , angul is
posticis fer e r ectis ( snmmo ipso ob tu se ) ; elytri s th or ace hand
angustiori bns, vix duplo longi or ib u s,medic vi x ampli atis, cor iaceis ,
minus crebr e evidenter punctatis, ap ice tr unca tis

,
angulis exter

nis panlo rotunda tis ; ab domine sup ra sub til iter hand crebr e
punctul ato, br ev issime flavo—pubescente . Long . l filin g lat . g lin.

The eyes in th is species are ra ther unusually prominen t ;
and there is not the usual impressed l ine along the inner mar
g in . The thorax is broadest at the poster ior angles

,
wh ich are

rectangles w i th the extreme poin t b lun ted .

Colydiidae.

ASCOMMA
,
gen . nov .

General bu ild ofEndop lrlceus , bu t w i th the head not w idened
in fron t ofthe eyes . Eyes pa r tly clothed w i th erect sca le- like
setae . Men tum squa re ; ligula very nearly a s broad as the
men tum and abou t ha lfthe length

,
s ides parallel

,
fron t marg in

gen tly a rcua te
,

. the angles consequen tly sl igh t ly obtuse ; the
fron t marg rnfr inged w rth dense strfl

' harr
,
so dense tha t rt

ieee sepa ra te from the ligula ; tlre
ed from each other a t the base ;
sligh tly acumina te at the apex

,
a

The ou ter lobe ofthe ma x illae
ra ther w idened and trunca te a t the apex th e pa lp i a re short
and th ick and do not d iffer matcr ra ll from those of
p /zlaeus . An tennae eleven -jo i n ted

,
the tliird join t ra ther elon

ga te ; the tenth and e leven th join ts form a d istinct broadly
ova te club .
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A scomma lzor r ida , sp. n .

4. oblonga , conve x inscnla , opaca , fer rug inea , n igro var ia , br evitor
cchinata ; cap ite deplanato, antice r otundate , postice angust ie ro
oculis n igr is , sat prominentibns antennis cap ite paule longior ib us,
nitidis , piceis , clava

l

fer e r otunda te ; thor aco cap i te fer e duplo
latior e, longitud ine 4 latior e , convexo, postice paule angustato,

margine ant ico u tr inqu e sat for titer emar ginato, med io lobato ,
angiilis anticis acntiuscnlis, later ibus deplanatis leviter rotu nda
tis, ser r atis, angu li s ante basin fere r ectis, basi med io late loba ta ,
disco impr essione oblonga ; scu tello parvulo, r otundato ; elytr is

bas i th orace hand latior ib us, postice vi x ampli atis,fer e parallelis,
ap ice r otundatis, s ingulia elytr is tr icostatis ; tib ii s ech inatis.

Long . 2é—S lin. , lat. g—l z
} lin.

ENDOCOX ELUS
,
gen . nov .

Men tum sl igh tly transverse
,
a little nar rowed in fron t ;

l igula about halfthe w idth ofthe men tum and ofthe same
length

,
parallel at the s ides

,
rounded and cilia ted infron t ;

lab ial pal lr somewh at elonga te and acumina te ; outer lobe of
the max il as shor t, tr iangular, trunca te and cilia ted at the apex ;
ap ical join t ofthe palp i tw ice as long as broad

,
as long as th e

two reced ing join ts taken together
,
trunca te at the apex .

Head
)

nearly parallel at the sides
,
gently s inua te at the eyes

,

and a l i ttle narrowed beh ind ; eyes sl igh tly prominen t . An

tennae eleven-join ted
,
as long as th e head

,
the first and second

join ts stouter than thosefollow ing, scarcely longer than broad ;
the third to fifth a l ittle elonga te

,
s ixth to n in th mon iliform

,
the

ten th and eleventh jointsforming a d ist inct club
,
the eleven th

considerably smaller than the tenth . Thorax convex
,
a l i ttle

broader than long, sligh tly narrower beh ind, d ist inctly mar
g ined all round

,
but especially a t the s ides

,
wh ich are gen tly

arcuate ((microsec ically serra te) a
,
ll the angles ob tuse . Scu

tellurn very small
)

E lytr a at tlie base scarcely broader than
th e thorax

,
sl igh tly broader poster iorly

,
tw ice as long as

broad .

Closely all ied to Cox elus
,
bu t w i th th e head not w ider in

fron t ofthe eyes
,
an tennae w i th a more d istinct club

,
thorax

na rrowly bu t d istinctly marg ined
,
&c.

Endocoarelus va r iega tus, sp . n .

E . oblongue, ant ico paule angustatns, levi ter conve x us, Opacus, n iger ,
squamulis pallidis adsper sns ; elytr is testaceo var iegatis ; tib iis
testaceis. Long. 1

4; lin. , lat. g lin.

Dull p i tchy black
,
the clypeus and the m iddle ofthefron t
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Ill u rmidz
'

us seg r eg a tus, sp. n .M. oval is, conve x us, n it idus, p iceo- n iger , punctatu s thor aco rufo
p iceo , antennis pedibu squ e obscu re testaceis capi te sat cr ebr e
sub tilissime punctulato ; th or ace crebre sub tiliter punctato, circa
angulos anti eos punctis nonnull is magnis, for titer transver so,
ant ico levi ter emar ginato, angul is anticis acu tis, sub angul is
r otundato—e x ciso , later ibns ar cu atis marginatis , basi marginata
u trinqu e obl iqu e b isinu ata ; elytris convex is, sat cr ebr e d ist incte
punctati s, postice paulo ampliati s, basi fle x uosis , ap ice rotundatis.

Long . 1 4
1 mill .

Cuq idaa.

Lcemop klceus pa lpa b le, sp. n .

L. elonga tus, conve x iu seu lu s, n iger , n i tidus, palpis tar sisque testa
ceis, tib iis piceis : cap ite sa t convexo, cr ebr e fortiter punctato,
post oculos su lco transverso lev i ter impr esso ; ocu lis prominu lis ;
antennis cap ite longiorib u s, sat cr ass is , ar ticu lis duob us basal i
bu s crassior ib u s , 3

° minor e la ti tudine paulo longior e , 4° qu adra to,
5° -8“mmoniliformib us, 9° et 1 0° latior ib u s, transversis, 1 1 ° fere
globoso ; thor ace cap ite vix latiore

,
. lati tudine paul o longior e ,

cor iaceo
,
crebr e for ti ter punctato, antice posticeque truncato,

basin versus v i x angu stato, later ibns fer e r ectis, marginatis,
dorso u tr inqu e car ina longi tu dinal i ; elytr is th orace paululo

latioribus et fere tr iplo long iorib us , eonvex iuseulis, sat for titer
striatis

, humer is ob tu sis, later ib us vix ar euatis (fere r ectis) ad

apicem arcu atim angustatis, str i i s parce obsolete punctatis,
inter stitiis parce punctatis. Long .

T
9

‘

6
lin. ,

lat. lin.

P A LP I COR J I A .

Hydrophilidw.

Ber osus mi x ta s
,
sp. nov .

B. sta turafer e B. afi nis ; oblongue, convex us, sor d ide fi avo- testa
ceus , vi x nitidus, sub tus n iger cap i te th oraeeque sat crebr e d i
stinete punctatis, clyp eo sub tih

'

ssime punctul ato ; elytris fortiter
stri ati s, striis cr ebr e punctatis , interstitiis planis, sat crebre di
stincte punctatis , ap ice truncato, angul o ex terno b r eviter uniden
tato. Long . 2% lin. , lat. 1g lin.

Form ofB . afi m
’

s bu t ra ther broader
.

beh ind
. Head dis

tinctly and ra ther closely punctured clypeus very finely and
delica tely punctured, a l i ttle more d istinctly at the sides .

Thorax rela tively broader than in B. afi m
’

s and less convex
,

less defiex ed at the s ides
,
the an ter ior angles much rounded

punctuation very d ist inct and modera tely close . Scu tellum
m th a few fine punctu res.
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Aphodiidm.

R/zyssemzw ta r sa lfs
,
sp. n .

R . fu sco- n iger , n i tidus , fr onte granosa ,
ver tice subt il ins gra nu loso

thornes transve r sim quadr ica rinato ; elytr is punctato—str iatis ,
inte rstiti is b iscr ia tim g ranu la tis . Long . 1 2

! lin. ,
lat. 2 lin.

E x tremely close to B. g ermana s , and only d iffers in be ing
more sh in ing

,
in hav ing the proj ect ion in fron t ofthe eye

nearly rectangula r (sca rcely obtuse) , the granula t ion ofthe
e lytra a t r ifle less fi ne ; the basa l jo in t ofthe poster ior ta rs i
is as long as the spur

,
whereas in R . g ermanus i t appea rs to

be a lways a li t tle shorter .

Melolonth idae .

La eknoslerna g r ada r z
'

a
,
sp. n .

L. oblonga , convexa , bru nnea , sat n itida ; cap ite sat magno, collo
leev i ,fr onte planiuscu la cr ebr e dist incte puncta ta ; clypeo eonfertim
for t ins puncta to, ma rgina to , medio vix si nu ato th or ace longitu

dine fer e duplo latior e
,
convexo , minu s cr eb re punctato , an te

medium paulo angu stato, ma rg ine anti co fer e recto
,
angulis

anticis ob tu siuscul is, posticis ob tusis ; seu tello lasvi ; elytr is basi
thor a cis la ti t udine postice pau lo ampliatis , conv ex is , ad apicem
rotunda tis , b aud cr ebr e punctatis , marg inib us incr assatis p ies is
pector e longe flavo- pubescente abdomino amplo parce punctato
pyg idio sa t cr ebr e fortiter punctato . Long . 9% lin. ,

lat . 4g lin.

La cl mosterna R odr iguez z
'

,
sp . n .

L. oblonga ,
levi ter convexa , n itida , pall ide bru nnea* , sa t la ta ;

cap i te la to
,
sat cr ebr e forti ter puncta to ; clyp eo brevi , fortiter

tran sver so , refle x o-margi na to, cr ebr e punctato, med io paulu lo

producto , u trinqu e lev iter sinua to ; oculis sat magni s th orace

longi tu dine duplo latiore , lev iter convexo , sat, cr ebre
.

d is tincte
punctato, marg ine ant ico lev i ter fle x uoso ,

angu lis antici s ob tusi

u sculis, later ibns arcuatis, angu lis ob tusis , bas i u trinque sinuata ,
modio parum loba ta seutello lasvi elytr is thor acis la titud ine at
35longioribus, pos t medium paul ulo ampliatis dor so depr essru s
culis , ad apicem rotundati s , minu s cr ebre punctulatis, sutur e

parum eleva ta . Long . 105—1 2 1 lin.
,
lat . 5 lin.

Dynastidze .

Org/ates mmor
,
sp. n .

0. ob longu s, n iger , n i tidus capi te antice angu sta to , r ugoso, med io
v ix nodoso ; th orace long i tud ine 5lati or e , mtido, parce sub til i te r

Two dead spec imens , possibly bleached .
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punctulato, anticemed io impr essione rotundata rugosa et utrinque

p laga pa rva rugosa nota to, later ibns levite r rotundatis elytr is

thorace haud latior ibu s, postice amplia tis, fortiter l ineato-

punc

tat is ; ped ibus rufo—pice is . Long . 1 1 3
1

,
lin. , lat. 55 lin.

The elytra are covered w i th ra ther la rge horseshoe punc
tures

,
among wh ich may be traced the usual two pa irs of

punctured lines ; the surface between the large punctures h as
small punctures sca ttered here and there.

MA LA COD E RMA TA .

Melyridee.

MALTHACODES
,
gen . nov .

Maxillae w i th two lobes, membranous, th e in ternal smaller
and narrower than the external ap ical join t ofthe max illa ry
palp i strongly secur iform mand ibles b ifid at th e apex . An

tennae w i th the first join t elonga te
,
the second smaller and

shorter
,
the th ird a l it tle longer than the second bu t not so

long as the first thefourth to ten th about a s broad as long
,

narrowed at the i r base ; the eleventh oblong . Eyes pro
m inen t . Thorax transverse

,
broadest at the base . E lytra

scarcely broader than the thorax and tw ice and a halfas
long. Tars i w i th the basal jo in t a l i ttle elonga te

,
second

tofourth joints subequal
,
shorter than the first ; claws w i th

a membranous lobe benea th each . Body pubescen t .
The species upon wh ich th is genus is founded resembles

Hap locnemz
'

s
,
but is ofa shorter form

,
the head is short

,
and the

ap ical join t ofthe max illary palp i is very strongly secur iform.

P elecqplzor us is descr ibed as hav ing the basal join t ofthe tars i
very short

,
shorter than the second ; th is I cannot apply to

the insect here descr ibed, or I should have placed i t in tha t
genus . Ma ltkacodes p ictus , sp. n .

M. ob longue, lev iter convexa s, n igro- seneu s, gr iseo
- pubescens ; an

tennis n igr is, articu lo basali piceo ; thor ace long itudine duplo
latiore , sat crebr e sub tili ter punctato, later ibns arcuatis, tenuissime
fiavo marginatis, basi utr inque levi ter s inu ato elytris thor ace v ix
latior ibus at 25 longior ibus, cr ebre sat for titer punctatis ,fasciis
duab us fiex uosis r ufo- testaeeis femoribu s piceis, tib iis tarsisque
pallide testa c

eis . Long . 13lin.
, lat . g lin.

P tinidae.

X YLODES
,.gen. nov .

Generalform nea rly tha t ofHedob z
'

a . A n tennae ra ther th ick
,

not approx ima te at the base the basal joint oblong
,
the second
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fortiter punctato, margins an tico levite r arcuato , supra capu t vi x

su perante , anguli s anticis omnino r otundatis, later ibns lev iter
arcuatis, r efle x o-marg inatis, angul is posticis obtu se r otundatis,
basi marginata ; elytr is th or ace v ix la tiori b us, at 25longior ibu s,
conve x is, ad apicem a rcu atim attenu atis, sa t crebr e fortite r punc
ta t is antennis pedib u squ e piceis, tarsis testaceis. Long . l

b
L lin.

,

lat . lin.

Th is species h as the elytra rather unusually narrowed a t

the apex ; the punctua t ion is very d ist inct , thick but not
crowded ; in the m idd le oftheforehead there is a small, almost
impercept ible fovea ; the elytra a re covered w i th a sligh tly
metallic bloom.

Cis sex ca r z
'

na tus
,
sp. n .

O. oblongue
, ater , vix n it idus, for titer confertim rugoso-

punctatus

cap ite piceo antennis testaceis, clava p icea ; th or ace longitudine
é latiore, lateribnsfer e par allelis (v ix ar cu atis), angu l is ob tu sis ,
basi b isinuata seu te llo lasvi elytr is basi th or ace h and latior ibu s
a t duplo longiorib u s, la te r ibnsfer e r ectis ad apicem obtuse rotum
da tis , su tu ra parum elevate

,
singulo elytro ad apicem ear inis tribu s

instrueto corpor e sub tus h and cr ebrefortite r punctato ped ibus
piceis. Long . mill . , lat . 5} mill .

HE T E RO M E R A .

Cistelidaa.

Cz
'

stela br unnea
,
sp . n .

C’. oblongo—oval is, parum convexa , sat n it-ida , bru nnea , b reviter
sumo - pubescens ; capite

,

tr iangular i, cr ebre d ist incte punctato ;
antennis th or ace duplo longior ib us ; th or ace ob scu rior e

,
longitu

d inefere duplo latior e , antiee arcua timpar um angu stato, confertim
fortiter puncta te , anguli s anticis omnino r otundatis, posticis rectis,
basi recto- tr unca te

,
med io solum v ix lobata ; elytr is th orace v ix

latior ibu s at S
Z
A longioribu s, ad apicem arcu atim attenu atis, irr e

gulariter crebr e punctatis, Long. 4 1in. ,
lat . l i

s
i lin.

R HY N CHO P HOR A .

Anth r ib idae .

BA LANODES
,
gen . nov .

Head as long as broad ; rost rum a tr ifle na rrower
,
very short.

A n tennae placed close to the eye
,
a li ttle longer than the head

and thorax together
,
very slender ; the fi rs t and second join ts

scarcely stouter than the follow ing ; th i rd to seven th a tr ifle
longer than the second

,
subequ al

,
the e igh th ra ther shorter
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bu t a li ttle elonga te the n in th to eleven th subequa l
,
forming

an elonga te
,
slender

,
loose club . Eyes a li ttle prom inen t

,

sligh tly ova te . Thorax nea rly sem ici rcular
,
trunca te in fron t

for the w idth ofthe head ; the basal r idge very sligh t, sca rcely
sepa ra ted from the poster ior marg in

,
only v is ible nea r the

shoulders . Scu tellum mi nu te . E lytra a t the base sca rcely
a s broad as the thorax

,
bu t a l i ttle more than tw ice a s long

,

gradua lly na rrowed towa rds the apex
,
wh ich is rounded

,

puncta te - str ia te . Tib ize cy lindr ical
,
not w idened at the a ex ;

the an ter ior pa i r rather long and curved beyond the m i dle
,

minu tely den t icula te benea th the base . Ta rs i modera tely
broad

,
the basa l joi n t a li ttle elonga te

,
the second transverse

,

the th i rd short
,
b i lobed ; claws w i th a d ist i nct mes ial tooth .

Body evenly convex
,
th ickly clothed w i th pubescence .

Closely a llied to A r reocorynus , bu t, bes ides the d ifference
ofform

,
d iffers in hav ing sligh tly na rrower ta rs i and the

t ib iae not w idened at the ap

Ba lanodes tomentosus
,
sp . n .

B . oval is, conve x us , den se b rev iter fia vo-

g i iseo
- pubescens, obscu re

piceu s, elytris pedibu sque b runne is ; th orace creb er r ime h andfor
t iter punctato, angu lis anticis ob liter atis, posticis rectis, basi u tr in
qu e vi x si nu a ta elytr isfor titer str ia to -

punetatis, interstiti is alter
na tis v ix latior ibu s , sub tilissime cor iaeeis antennis ar ticu lis tr ibu s
apiealib us piceis . Long . 24} lin. , lat. 1 5lin.

The pubescence on the elytra is sligh tly interrup ted by the
rows ofpunctures, wh ich g ives them a s tr iped appea rance .

Ca r anzstes amz u lzp es , sp. n .

C. oblonga s, n igro- p icene, dense piceo - tomentosus, flavo va r iega tus
pedibu s pallide b runneis n igr o annula tis . Long . 25—3 l in.

,
la t .

l é—l g lin.

Fron t ofthe head and the rostrum clothed w i th yellow ish
pubescence

,
tha t on the vertex brown ; eyes ra ther w idely

sepa ra ted above
,
very sligh tly emarg ina te in fron t . A n tennae

obscure testaceous
,
the club only dark

,
tw ice as long as the

thorax ; the th ird to eigh th join ts very slender and gradua lly
d imin ish ing in length the n in th to eleven th elonga te,forming
a d ist inct but sligh t club . Thorax ve ry fin ely granu la r , nea rly
one th i rd broader tha n long ,much na rrow ed i n fron t , the s ides
nea rly stra igh t

,
ra ther na rrowed beh i nd the basa l r idg e,wh ich

is very d istinct
,
well sepa ra ted from the base (especia lly a t the

s ides) the pubescence is brown ish . Scu te llum ye llow ish .

E lv tra as broad as the thorax
,
one fourth longer than broad

,
d

9*
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not very convex
,
rounded at the apex

,
ra ther strongly puncta te

str ia te
,
the interst ices very sligh tly convex ; the pubescence is

yellow ish
,
in terrupted by sma ll brown square Spots ; a few of

these spots are larger and darker than the others ; and the yellow
pubescence h as a tendency toform a su tural spot beh ind the
m iddle . The legs are very ale brown ; a r ing on the femur,
two on the t ibia

,
the ap ica l alfofth e basal tarsal join t

,
and

nearly a ll the second join t black ish . Some la rge punctures
a re sca ttered over theflanks ofthe prosternum and the meta
sternum .

Curculionidae.
Cr a top us morna tus

,
sp. n .

elongatus, n iger ( vel n igro-

piceu s), ni t idus, setis alb idis brevi s
simis parce adsper su s antennis piceis ; rostr o basi sat crebre,
apice par eius laeviu s punctulato,fr onte di scr ete distincte puncta ta
oculis ob long is, haud prominentibns th or ace longitud ine fi la tiore ,
e nt ice angustato, v ix cr ebr e sat for titer punctate scu tello laev i ;
elyt ris thoraco paulo latior ibus at 3-

2
1 longi oribu s, ad apicem regu

lar iter acuminatis, for titer str ia to - punctatis, interstitiis vix ir re
gular ib us, punctis parvis adsper sis, ap ice tub er cu lis parvis ob sitis ,
marginibus dimidio basali distincte car inatis, ad apicem ser rulatis

pectore b r ev iter gr isee - pubescente ; femor ibu s anticis sub tus dente
parvo armatis . Long . 5—6% lin. ,

lat . 2—2% lin.

us vz
'

r escens
,
sp . n.

C. elongatu s, p icene, dense v ir escent i - pubescens ; cap ite rostroque

cr ebr e sat fortiter punctato ; ocul is v ix prominulj s ; thor ace lon
g itudine v ix latior e , entice angu stato , cr ebr e ir regu lar iter granu la to ,
lateribns arcu atis ; seutello v ir id i - albo tecto ; elytr is th or ace

paulo latior ib u s at 35long ior ib u s, ap ice angustatis, sat fortiter
str ia to - punetatis (punctis r otundatis, medio tuber cu lo minu to in
structi s) , inter stiti is hau d convex is, parce sub tilissime aspera te
punctatis, marginibus h and car inatis ; femor ib u s anticis sub tus

dente magno armatis. Long . 5—6 lin. , lat. 2—2 -g lin.

Cr a tqpus magnificus, sp. n .

C'. elytr is piceo - n iger , dense squ amuli s rotundatis parvis tectis ;
squamulis lwte v ir id i vel aurato vel cupreo nitentib us ; su tur a
le v i . Long . 5% lin.

Two elytr a only known .

P enta r tizr um R odr iquez i , sp. n .

P . n igro-

piceum (vel rufo- piceum) , convex um, subcylindrieum ;
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X l l .
-0n a sma ll Collection ofLep iclop ler afr om Cap e Yor le

and the South—ea st Coas t ofNew Gu inea . By A RTHUR G .

BUTLER
,

81 0.

THE follow ing Species were recen tly obta ined by the Br i t ish
Museumfrom the R ev . J . S.MacF arlane . Several ofthem
are new to science ; and others have h i therto been poorly
represen ted in the collect ion . Except ing where New Gu inea
is men t ioned

,
the species arefrom Cape York .

R HOP A LOCE RA .

Family Nymph alidaa.

Subfami ly DANA INE
,
Ba tes .

Genus DA NA IS
,
Latre ille .

1 . D ana is a r clzipp us .

P api lz
'

o a r clz z
'

ppus , Fabr iciu s, Ent . Syst . i ii . 1 , p . 49

2 . D ana is afi nis .

P ap ilz
'

o afi nis, F abri ciu s, Syst. Ent. p . 51 1

Genus E UP L(E A
,
Fabr icius .

E up laea Ang asu , F elder , R eise der Nov .
,
Lep. 1 1 . p . 343 1 865

We have a long ser ies ofth is species ; i t only occurs in
A ustr al ia .

4. E up lcea sy lvester .

P ap ilio sylveswr , Fab ricius, Ent. Syst . iii . l , p . 41

Genus CALLI P LmA
,
Bu tler .

5. Ca llzlv lcea nivea ta .

Callz
'

p lcea niceata, Bu tler , Tr ans. Ent. Soc. Lond . p . 2

Genus HAMADRYAS
,
Boisduval .

6 . Hamaa’ryas z oi lus .

Pap ilio zoilus, Fabr icius, Syst . Ent. p . 480

Subfam ily SA TYR INE
,
Ba tes .

Genus HYPOCYSTA
,
Westwood .

7 . Hyp ocysta adiante.

Neonympha acliante
, Hubner, Z u tr . ex . Schmett . figs . 545, 546
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Subfam i ly N r u p u s u zvrs
,
Ba tes .

Genus DOLESCHALLI A
,
Felder .

8 . Dolesclza llia a ustr a lis .

D olcsclmll ia a ustr alw
,
Felder

,
R eise der Nov .

,
Lep. ii i . p . 405, pl . 51 .

figs . 1
,
2

G enus L
T

E PTIS
,
F abr icius .

9. iVep tis cons imilis .

L imem
'

t is consmu lis
,
Boisduva l

,
Voy. de l'A strolabe

,
Lep. p . 183. n . 5

Not prev iously in the Museum. I t is qu i te d ist inct from
the A ru species N . afi nz

’

s ofFelder .

10. Arep tis mor tifa cies .

Neptis mor l tfac ies, Butler , Trans. Ent. Soc. p . 5

Only one example ofth is species
,
from Queensland

,
w as

prev iously in the collect ion ofthe Br i t ish Museum.

1 1 . Nep tis la tifa scia ta .

Nep tis la tzfi tscia lus, Butler , Trans . Ent . Soc. p . 4

The same observa t ion applies to th is species as to the pre
ced ing .

Genus RH INOP ALPA
,
Felder .

1 2 . Rlz inopa lp a p a r va , n . sp.

Wings above da rk brown
,
w i th a broad cen tra l ochreous

bandfrom costs ofpr ima r ies to near ana l angle ofsecondar ies
outer border paler brown , bounded w i th in and in tersected by
a line ofblack ; pr ima r ies w i th a tawny spot in the cell

,

j ust above the or ig in ofthe fi rst med ian branch a subap ica l
ser ies ofdecreasing pa le ochraceous spots : w ings below pale
oli ve - brown

,
w i th a broad cen tral creamy band ; basa l area

ex ternally edged w i th da rk brown
,
and crossed by brown

edged pa le bands external area crossed by a ser ies ofblind
ocelli ; outer borde r creamy

,
va r ied w i th brown

,
and i n ter

sected by a lunula te brown subma rg i na l line i n both w ings
and by two in the seconda r ies . E xpan se ofw i ngs 2 inches
7 lines.

Th is is the sma llest Biz impa lp a tha t I h a ve seen i t is very
d ifferen t from any other species know n to me .
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Genus DIADEMA
,
Boisduva l.

13. D iadema ner ina ( cf9
P ap il io ncr ina Fabr icius, Syst. Ent . i ii . I , p . 509

Smaller than usua l otherw ise perfectly typ ical .

1 4. D ia clema a limena ( cf9
P ap ilio a limena

,
Linnaeu s

,
Mus. Lud. U lr . p . 291

A lso v ar . P . velleda ofCramer (pl . 349. f. C
,
D) .

Genus CETHOSIA , ~Fabr icius .

15. Cetlzosia inwer ia lis, n . sp.

Wings above black-brown
,
d ist inctly shot w i th purple ;

basal area broadly scarlet ; a d iscal ser ies ofind istinct redd ish
lituree fr inge wh i te- var ied ; pr imar ies w i th a broad qu inqu efid
snow -wh ite subap ical patch three or four subcostal discoidal
spots ; seconda r ies w i th an ill-defined submarginal luna ted
l ine . Below paler than above : pr ima r ies w i th basal half
reddish tawny

,
transversely marked on costal halfofcell and

at base ofmedian in terspaces w i th black str igae ma rg ined or

in tersected by grey lines ; subap ical wh i te patch as above ;
submarginal area and ve ins red- brown ; a d iscal ser ies ofmore
or less fusiform wh i te-ma rg ined black spots ; ou ter marg in
black ; a submarginal luna ted wh i te l ine : seconda r ies w i th
several red spots on b asicostal a rea ; a subbasal transverse
gr ey band

,
enclosing a double ser ies ofblack str igae an irre

gula r ser ies ofgr ey - edged black spots across m iddle ofw ing ;
a d iscal ser ies ofmore or less r en iform grey- edged black Spots ;
outer marg in black ; a submarg inal lunated wh i te line. Ex
panse ofw ings 3 inches 10 lines .

Four examples.

We prev iously only possessed two specimens ofth is species
,

wh ich
,
ow ing to the ir general sim ilar i ty to C. damaszpp e, I

w as unw illing to descr ibe . There can now be no doubt tha t
the species does not varv .

Fami ly Lycwni dae .

Genus DA NIS
,
Fabr icius .

1 6 . D ania close to D . damis ; perhaps a var ie ty . In poor
cond i tion .
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He r r: ROCE R A .

Family Sphingidae .

Genus CHCEROCAMPA
,
Duponchel .

27 Clzwr ocamp a a rg enta ta .

(Vwerocamp a a rg entata, Bu tler , P roc . Z ool . Soc. p . 8
, pl . 2 . fig . 3

Only one example
,
in poor cond i t ion .

Fam i ly Agar istidaa.
Genus AGAR ISTA

,
Leach .

28. Ag a r ista nep tioiales ( d
‘
9

A g a r ista nep tioides, Butler, Ann. Mag . Nat. Hist. x v . p . 1 38

F am ily Z ygeenidaa.

Genus E UCHROMIA ,Hubner .
29. E uch r omia ganymede.

Glauwp is ganymede, Doubleday, Lort ’s Disc. Anstr .

,
App. i . p . 619

,

pl . 3. fig. 3.

F am ily Arctudaa.

Genus A REAS
,
Walker .

30. A r eas p unctip ennis, n . sp.

Wings wh i te ; pr imar ies w i th the costa scarlet
,
its fron t

edge black ish secondar ies wi th a small spot at the end ofthe
cell and three on the ou ter marg in

,
as also a poin t at apex

,

greyish black ; head wh ite, scarlet beh ind ; collar w i th two

large cen tral brown spots, rosy along its marg ins ; abdomen
sca rlet

,
w i th dorsal and lateral black spots ; body below wh i te,

an ter ior coxae and fron t margins offemora scarlet ; venter
w ith la teral black spots . Expanse ofw ings 1 inch 7 lines .

A lli ed to A .Moor ei and A . r oseicosti s .

Fam ily Lithosndw.

Genus THEMISCYRA
,
Wa lker .

31 . Themiscyr a va r icosa
,
n. sp.

P r ima ries sulphur-yellow ; the ve ins, two oblique bands
and several i rregu lar transverse litur ze verm ilion - red secon
dar ics pale glossy vermilion - red ; head and thorax sulphu r
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ye llow
,
re t icula ted w i th vermi lion ; abdomen vermi lion

,
spotted

w i th black ; w ings and body below glossy vermilion
,
fron t

cox ze yellow . Expanse ofwmg s 1 inch 3 lines .

A llied to T. but w i thou t grey bands or lines in
prima ries .

Subfamily Hr p smz
,
Butler .

Genus DAMA LIS
,
Hubner .

32 . D ama l'is a lcip lz ron.

P halmm-A ttuera a lcipli r on, Cramer , P ap Exo t . i i . pl . 133. fig. E

New Gu inea .

Fam i ly Ch alcosiidw.

Genus DYSP I I AN I A
,
Hubner .

33. Dysp lzania clza lybea ta , n . sp.

Hya line grey ish ; mark ings a rranged a s in D . numana

(E us clzema helenetta
,
Walker) ; borders and spots purplish

black ; subma rg inal spots ba rely ind icated above
,
except ing

the subap ical oblique ser ies in pr imar ies ; thorax orange
yellow ; abdomen golden yellow

,
wh i t ish above . Expanse

ofw ings 3 inches 4 li nes.

I t is j ust poss ible tha t th is may prove to be the male of
D . numa na ; bu t I know ofno pa rallel instance ofd issim ila r i ty
i n the sexes . 1 th ink i t more probable tha t i t is the Au stra
l ia n represen ta tive oftha t species .

Genus P RE SOS
,
Wa lker .

34 . P r azsos ma r iana .

E usemia ma r iana
,
\Vh ite

,
Voyage ofthe R attlesnake . ’

Family Hyb lwidae.

Genus HYBLA—zA
,
Fabr icius .

35. Hyblrea p u e r a

P ha lwna -Noctua puer a , Cramer , P ap. Exot. n. pl . 103. figs. D
,
E

Fam ily Ommatophoridaa.

Genus P ATU I.A
,
Guénée .

36 . P a tu la Jlfa cF a r la nei
,
n . sp.

A llied to P . ma cr Op s ; larger, reyer in colour i ng , the ocellus
and the da rk b ar beyond i t mnc

ifi more oblique , the subbasa l
bands ofprima r ies converg ing towa rds costa

,
ill- defined

,
and
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scarcely irregula r ; no defined transverse bands below the
ocellus

,
the la tter w ith dull clay - coloured zone ; submarg inal

macula r band not undula ted
,
each spot lunate ; bands ofsecon

da r ics much w ider apart
,
less strongly defined,more cont inuous ;

unders ide ofw ings greyer
,
darker ; d isca l ser ies ofwh ite

spots sma ller
,
those towa rds costa ofpr imar ies placed more

obliquely ; outer ser ies obsolete . Expanse ofw ings 5 inches
8 l i nes .

A very d ist inct and well-ma rked species . Unfortuna tely
only one ex ample was sen t

,
the secondar ies ofwh ich are some

wha t damaged .

Fam ily Oph iusidae .

Genus OPHISMA
,
Guénée .

37 . Cp lz isma umnzinia .

P ha lmm—A
'

celao umminia
,
Cramer

,
P ap. Exot . iii . pl 267 . fig. F

Fam ily Spilomelidze .

Genus P HALANGIODES
,
Hubner .

38. P b a lang iodes, n . sp. (near to P . nep ta lis) .

The s ingle example is in poor cond it ion
,
being much rubbed .

Fam ily Hyponomeutidae.

Genus ATTEVA
,
Wa lker .

39. A tteva nivig u ttella .

Cor inea ni vz
’

gu ttella (par t) , W alker, Cat . Lep. Het . xxvi ii . p . 542 . n . 1

Th is species w as confounded w i th examples ofA tteou nivei
g utta , placed by Wa lker among the Lithosiides . The genus
seems to be most nearly allied to Cydosia and Bygyna .

XIII .

—0n a new Victor ian Gr ap tolite. By FREDERICK
M‘COY , P rofessor ofNa tural Science in the Un iversi ty of
Melbourne

,

To th e Ed l tOI'S ofthe Anna ls and .Maga z ine ofNa tu r a lHistory .

GENTLEMEN
,

A s the study ofGraptoli tes seems to have suddenly acquired
a n ew in terest in England

,
andmany va luable papers

,
tend ing

toform soon a good monograph
,
have la tely appea red in your
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a re nearer the base or the apex), each w ith a row ofbroad
,

acu tely angula r cell- den t icles , seven in the space of3 l ines
the upper edge ofeach cell sligh tly conv ex and nea rly at r igh t
angles w i th the back

,
and ra ther longer than the und iv ided

port ion
,
the lower edge two th i rds uncovered by the nex t cell,

and nraking an angle ofabout 45° w i th the back ; from the
poi n t ofone cell to the next abou t equa l to the w idth from
the same poin t to the back . The whole polyp idom

,
ofabou t

forty stems
,
forms a sligh tly quadra te circle or rounded square

about 2 inches in d iameter .
R a re in the black and red sla tes

,
ofthe Llande ilo-F lag age ,

ofthe Bend igo goldfield, Sandhurst, Victor ia .

I name th is species after the d iscoverer
,
M . Thu reau

,
of

Sandhurst
,
who first brough t i t undermy not ice. The regula r

z igzag bend ings ofthefour branches ofthefun icle
,
fromwh ich

the stems a r ise
,
eas ily d ist ingu ish i tfrom any other w i th wh ich

I am acqua inted . F or those wr i ters who prefer to break up the
genus D idymog r ap sus, the name Goniog r ap tus migh t be sug
gested for such types as the presen t

,
in wh ich the branches

ofthefun icle (for wh ich I would suggest the name stolon s) are
angularly ben t at the poin ts ofbudd ing into the celluliferous
s tems . I have

,
&e .

,

Univer sity ofMelbourne, FREDERICK M‘COY .May 18, 1 876 .

XIV.
— Obser va tions on D r . Sevez'tz of’

s
“Mamma ls ofTu r

kestan
”
(tr ansla ted by F . Ca r l Cr a emer s)

? By G . E .

Dossox
,
M.A .

,
M.E .

,
&c .

THE thanks ofzoolog ists a re due to Mr . Ca rl Craemersfor
hav ing made known to them by h is transla t ion the h ighly
in terest ing observa t ions ofDr . Sev ertz otfon the mammals of
Turkestan for R uss ian is pract ically an unknown language to
most zoolog ists ofWestern E urope

,
and Turkestan almost an

unexplored reg ion a s rega rds its faun a . A s I have la tely
published a monograph ofthe A s ia t ic Ch iroptera l‘ , and am
at presen t engaged in prepar i ng descr ipt ions ofthe Ch irop tera
collected by the la te Dr . Stolicz ka dur ing the exped i t ion to
Western Ya rkand

,
I w ish to make some observa t ions on the

nomenclature adopted by Dr . Sev er tz otf
,
and on h is determi

na t ions ofsome ofthe species .

See ‘A nnals andMaga z ine ofNatural History,’ July 1 876, p . 40.

l
'Monogr aph ofth e A siatic Chirop tera . London : Trnbner Co .

1876 .
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l . Vesp er ugo tu r coma nus , E versm. Ve sp er ugo
scr ol ini ls

, Sch reb er .

V. tu r comanus
,
E v e rsm.

,
w as founded on a specimen ofV. sew /[nus w i th buff- colouredfu r . I nd iv iduals ofth is species

,

ofV. 7111 11 1
,
V. e

'

l
w

'

str ellus
,
P leco tus a u r itas

,
and ofother

species ofba ts inl
‘

iiab iting dry sandy d istr icts ha v e th e fur of
a pe rmanen tly pa le colour

,
imi ta t i ng

,
as i t were

,
the preva i ling

ligh t colour ofthe ground . The same rema rk seems to apply
equa lly well to other species ofmamma ls and to b i rds .

Specimens ofth is species were ob ta ined by Dr . Stolicz ka
in k ashm ir .

3.Vesp er ugo Big/(7m,\Vagner Vesp er ugo
a br amus

,
Temminck .

The nameV. Big/{Mi w as g iven by Wagner to a specimen
ofV. a br amus

,
Temm.

,
v ery imperfectly descr ibed by B lyth

,

wh ich he (\Vagner) h ad not seen
,
bu t wh ich he neve r theless

though t Blv th h ad confounded w i th another species .

4 . Ve sp er ugo akokomu lz
’

,
Temm.

,
v ar . a lmafens z

'

s
,
Sev er tz ofi

'

,V. a br amus
,
Temm.

Th is va r iety appea rs to have beenfounded on colour a lone
a very un reliable cha racter

,
as I have frequen t ly po i n ted out

,

i n de termi n ing the species ofCh iroptera
The species most probably alluded to under the above two

names (nos . 3 4) by Dr . Sev ertz offis V. of
wh ich ma ny specimens w ere collected by Dr . Stolicz ka a t

Yang ih issa r . I t is read ily d ist i ngu ished fromV. a br amus by
the deep emarg ina tion in the upper halfofthe ou ter ma rg in
ofthe ea r . V. a br amus has not been found

,
sofa r as I can

determine
,
north ofthe Hima laya s .

5. P lecotus a u r itas
,
v a r . br evima nus

,
J enyns (Se v er tz off),

P . a u r itas
,
L.

P . b r evimanus
,
Jenyns, w as founded on an imma ture spe

c imen ofP . a u r a

’

tus
,
L .

,
i n wh ich the extrem i t ies ofthe pha

langes were not completely ossified and the shafts had not

atta ined the ir full leng th .

6 . P lecotu s [camp/ra ms , n . sp .

,
a u r z

’

tus
,
L.

No descr ipt ion accompan ies th is name ; b u t, j udg ing from
the etymology ofthe spec ific t i tle

,
the species appea rs to
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depend

,
in some deg ree a t lea s t

,
upon the colour ofthefur .

I have referre d abov e to the sligh t impo rta nce ofthis cha racter
in de term in ing spec ies ; and the following remarks occur in
my description ofP . ou r a

'

ras ( at p . 84
,
Monogra h ofthe

A s ia tic Ch i rop tera Examples from Northern fr ica and

sa ndy d istr icts in the ne ighb ourhood ofthe Medi te rranean and
Casp ian seas are much pa ler in colour throughou t than those
from mo is ter c oun tri es. Th is I have frequently observed in
spec imens ofba ts brough tfrom des ert reg ions .

Many specimens ofa P lecotus w i th v ery lighb eolouredfur ,
bu t not otherw ise d is tinguishable from P . a ur i

'

tus
,
were

obtained b y Dr . Stolicz ka a t Leh .

7 . Rhinoloplms eu rya le
-equ inum,

R hinolophus cu r
-

g a le, Bl;
s ins

,
has not ye t b een recogn iz ed

b y other zoolog is ts fr om any par t ofA s ia . no rth ofthe Hima
lay a s ; but R . fi rmm—fqm

'

nmn. w h ich i t re sembles very closely,
is abundan t in the Himala y an reg ion. Therefore I would
sugges t tha t th is spec ies . wh ich ha s b ee n recognized as R .

cu r
-

ga le, wi th doubt . b v Dr . Severtz ofl
'

, is probably R .

_fier r um
inum.

YV. on some Gener a of.Vmfi br anchia te JIollusca
,

w ith A
'

otfces ofa new Genus a nd ofs ome h ither to made
t e Collect ib le of

Bv P . S. A u tu mn
,
M.A .

,
B.Sc

,
R RM.S.

,
F . Z .S.

{P late s VI . VII ]
CALYCIDOR IS

,
gen . nov .

Corpus sub
d
epress um : mi linm u ltra capnt et pedem ex te nsum.

pa pilh s g ramlib u s ob tuse-tum : tenta cul a dorsal ia lamina ta intm
foramina re tr acnh a b r anchixe s impli fi es. laminatm,

in cavitatem
snb re tra ctiles anum cir cumda tm, medialiter in dorso posti co

ordinem uneinornm unum undique in longum ex hib ens.

The body is ra ther depressed ; th e mantle ample, exte nding
over the hea d and thefoo t and bea r ing soft. conical papillae.
The dorsa l tentacles are short and lamina ted

,
and re tractile

wi th in shea th les s cav it ies . The branch iae are simply lam i
na te . form a cup round the anus

,
toge ther w ith wh ich they

are c onta ined in a common mantle—ca v i ty
,
the wa ll ofthe

la tt er b e ing not completely con tra ct ile ov er them. The oral
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ten tacles are un i ted in to a th ick
,
fleshy

,
tr iangular ve il, narrow

from before backwa rds
,
b u t laterally extend ing to the an ter ior

side angles ofth e foot . To the la tter the ba se ofthe ve il i s

a ttached for its whole length , w i th the exception ofa small

port ion ofthe ex treme poi n ted ends . The foot is tr iangula r
in shape

,
broad and trunca te in fron t

,
then gradually nar

row i ng to the poster ior rounded end, wh ich reaches as tar as

the h i nder man tle- edge . Th e border is a l i ttle expanded and
flattened . The mouth en ters

,
from below

,
a chamber w i th

slightly rugose wa lls
,
from wh ich leads

,
an ter iorly and above

,

the constr icted open ing ofa muscu lar
,
smooth -wa lled gizzard

,

more resembling tha t ofLamellidom
'

s than the homologous
a rrangemen t in A cantbodor z

'

s . A t the back ofthe chamber is
s i tuated the an ter ior vertical por tion ofthe narrow odontophore .
Th is organ is w i thout cen tral sp ines

,
bu t is furn ished w ith

numerous tran sverse rows
,
each con ta in ing tw o b icuspid un

ci n i or la teral sp i nes (one each s ide),wh ich ar e set d iagonally .

The inner and a n terior cusp
,
in th e well- developed tooth

,
is pro

longed and recurved . The sp ir i t specimens presen t a p ink ish
t in t on the back

,
becoming darker and ofa v iolet t inge on the

s ides and between the ten tacles
,
and shad ing offi n to a l igh t

brown or flesh - colour
,
wh ich extends a ll round the border .

The darker t int is due to a minute and close purplish speckling
wh ich is seen

,
under the magn ifier

,
between the pap i llae

,
and

upon them except at the ir ap ices . The dorsal tentacles and the
branch iae ar e opaque yellow ish . The under surface is ofa
un iform flesh - colour .
D imens ions ( in sp ir i t)— length 28 millims.

,
breadth 2 1

,

he igh t (or greatest th ickness between the pedal and the dorsal
surfaces) 10.

Hal) . not sta ted . The specimens were obta ined from the
B asla r osp i tal coll ect ion .

The species h as been named after Dr . Albert Gun ther
,
to

whose courtesy th e author is indebted for the Opportun i ty of
exam in i ng the Nud ibranch ia te Mollusca in the collect ion of
the Br i t ish Museum .

HEX ABRANCHUS
,
Ehrenberg .

Body more or less depressed
,
soft man tle usually extended

laterally and poster iorly
,
andw i th undula t ing border . Dorsal

tentacles laminate, kneed, sha rply ben t, retr act ile w ith in mar
g inated cav i t ies . Branch iae generally small and numerous

,

plumose, non- retract ile, a rranged in six to e igh t tufts, and set

in a circle at some distance around the anal open ing. Oral
ten tacles la rge, fleshy

,
ovoid

,
w ith crenula te edge . Mou th
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genera lly w i th corneous j aws ; odon tophore broad, w i th nume
rous la tera l sp ines i n ea c h transverse row .

The genus w a s cons ti tuted by Ehrenberg in 1831 to

include 11 . p rw tex tus descr ibed by h im
,
and D or is Ia cer a of

Cuv ierT. Thefo llow i ng may a lso be refe rred to th e genus
Dor is ma rg inamand described and figured
byQuoy and Ga ima rd I ; I) . sa ng u z

’

nea
,
R uppell D . sand

w z
'

clzensfs
,
Sou leye t 11 . A dams i

,
Gray fl ; and I) . super ba ,

D . ca rd l
'

na h
i

s
,
and l ) . s ump tuosa ofGou ld I t is more

doubtfu l whe the r Bu r nettz
'

i
,
Adams

,
and D or is

(Rb a corlor z
'

s) Kr ebs i z
'

,
Mo rcli TT, shou ld a lso b e included i n the

g
enus . A ccord ing to A dams ’s descr ipt ion a nd figure It, the
ormer wou ld seem to have a ll the more importan t ch aracters
ofthe He x ab ranchs

,
w i th the except ion ofhav i ng the bran

ch ia l bund les a rra nged round the anus “ in a broad luna te
ser ies

,
i nstead ofi n a circle— an appea rance wh ich may have

been due to the s ta te ofcon tract ion ofthe specimen
,
and

wh ich
,
a t any ra te , is not, ofi tself, ofsuffi cien t importance to

const i tute a genus . M . Morch has preposed “R ha codom'

s
”
as a

subgenus ofBor is
,
to include the Mollusca ofthe type D .

la ce r a
,
Cuv ier

,
wh ich he cons iders to have been wrongly

referred to Hex a br anclzus
,
Ehr . He sta tes tha t in the la tter

the branch ia l plumes are separa tely retract ile in cav i t ies as

well a s collect i vely i nto a common branch ial ca v ity an idea
wh ich a lso obta ins in A dams ’s Genera &c.

’ In most ofthe
descr i tions

,
includ ing those by Cuvier

,
Ehrenberg

,
and Rup

pell
,
tlie non- re tract ib i li ty ofthe bra nch iae is g iven a s a cha

racter . Ofthe twen ty - n ine specimens ( represen ting five or
six species) in the Br i t ish -Museumcollect ion

,
none shows any

trace ofretract i le branch iae . J udg ing from the imperfect
descript ion

,
Blza codor z

'

s K r ebs ii w ill probably prove to be a

species ofDor z
'

dop s z
'

s

Symbolze P hysicte —A n imal ia evertebra ta ex elusis insectis.

t Annal ee duMuseum,
vol. iv . p . 453, pl . lxxii i . f. 1—3.

1 Voyage de l’A strolabe
,
vol . ii . pp . 255 257 , pl . xvi i .f. 1—5, 6—10.

A tla s von E . R uppell,
‘Neue w irbellose Thiere des rothenMeet s, ’

p . 28
,
T . vii i .f. 1 .V0 age au tour duMonde su r la Bonite,‘ Z oologie, tom. 1 1 . p . 451 ,

pl . xxv .f.’ 1—4.

1T‘F igures ofMolluscous A nimals , ’ vol . iv. p. 104, tab . 219. f. I .

Otia Concholog ica,’ p 228
,
229.

‘H’ In Jou rna l de Conchy iologie ,’ vol . xi . p .

1 1
‘Genera ofR ecen tMollusea, ’ v ol . i i . p . 59, pl . lxi ii . f. 10

$ 5 Since the above w as in ty the au thor h as found that D . Krcbm
has recent ly been di ssected and discrib ed by Be rg

tpe (
in ‘Journal desMa

seum Godefl
'

roy ,
’ Heft vii i . p . and shown to a D onut

-fails.

10



136 Mr . P . S. A braham on some Gener a

He ca br anclzus p ellueidnlus , sp . nov . P l . VI . figs . 2
,
2 a—2 c.

H. ell ipticus
,
gibbu s, pellu eidnlu s , sub gelatinosus, albus ; pallio

h and mu lto ex panso, ad dorsum lateraqu e lasv i vel subpustu loso,
pone inte rqu e tentacu la dor salis cor r ugato, margine integro u ndu
la to ; tentacu lis dorsalibns obtusis , laminatis, ped icu la tis, flectis,
Opaeis, pr or sum confer tisqu e positi s, et in vaginu las r etractili bu s ;

b ranch ii s pa r vis , r amosis, Opacis, non - r etr actil ibus, in sex cr istis
anum h and prOpinqne cir cumdatis ; tentaeu lis lab ialibus crassis ,
planis, foliiformib us, marg ine cr ena te pede angusto

, postice

acumi nato
,
marg ine anter ior e transver se d iviso, cum lamina pos

terior e fis sa .

The general shape is ell ipt ical
,
convex on the back

,
ra ther

gela tinous . Theman tle is compara t ively not much expanded ;
i t is smooth or irregularly sub pustulose on the back ; ante
r ior ly , beh ind and between the dorsal tentacles

,
the surface

is less gela t inous
,
and is finely and d ist inctly puckered into

Opaque pustules . Th e la teral expansions ofthe man tle
,

wh ich
,
especially in small s pecimens

,
are not very w ide

,
ar e

fleshy and have the margin wavy
,
sub crenulate

,
and more or

less r eflex ed in parts. The dorsal ten tacles ar e shor t and
th ick

,
kneed somewha t backwards

,
lamina ted minu tely and

d iagonally
,
w i th blun t rounded ap ices

,
retractile through shor t

shea ths set far forwards and near together . The branch iae
are small and b ip inna te

,
and form six

,
more or less i rregu la r

,

non- retract ile tufts at some li ttle d istance around the sl igh tly
ra ised anal opening . The oral ten tacles arefree

,
leaf- shaped

,

fleshy lobes
,
w i th crena te edge

,
and are set upon short edun

cles. Thefoot is narrow infron t i t is transversely sli t
,
the

an ter ior lamina be i ng th in and en tire
,
wh ile the poster ior is

ra ther th icker
,
somewha t lobula te

,
and mesially d iv ided. The

mou th Opens into the smaller end ofa long
,
con ical

,
muscula r

pha rynx w i th longi tudinally plicated wall. The odontophore
is large

,
broad

,
and b ilobed ; the lobes ar e appl ied together ;

and their touch ing surfaces are suppl ied w i th numerous trans
verse rows Ofelonga ted

,
con ical

,
recurved sp ines

,
none Of

wh ich are cen tral or Ofd ifferen t shape. The colour ofthe
sp i ri t specimens is a tr anspa ren t wh ite

,
w i th the anter ior

pustules
,
the edge ofthe man tle-border

,
the dorsal tentacles

,

the branch iae
,
and thefoot yellow ish and Opaque.

Th e d imens ions ( in sp ir i t) ar e—length 27 millims .

,
breadth

2 1
,
he igh t 1 2.

Heb . u nknown .

H. lacer a and H. pellucz
'

du la form a well-marked section of
the genus . They resemble each other and d ifferfrom all the
other species of“

Hex ab r anclzus in having the body ra ised and
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sp ir i t specimens
,
is a un iform l igh t brown ish , the t int

b ecoming darker on the pallial expansion, on the dorsal ten
taeles

,
the b ranch iw, and on thefoot .

D imens ions ( in sp ir i t)—length 100 millims.

,
breadth 82,

th ickness 21 .

Ha b . The R ed Sea .

Two other species ofHex a br anc/zus have beenfound in the
R ed Sea, H. prfe tecctus and H. sang uz

'

neu s. Irrespective of
colorat ion and mark ings

,
th eformer d iffers from H su ez ensz

'

s

in having a more elonga te outl ine, in be ing
'

more depressed ,
in hav ing no interval undernea th between thefoot and th e

mantle
,
and in hav ing slenderer dorsal tentacles ; th e la tter,

in the shape ofthe ten tacles, and in th e larger
,
more slender,

and less dendr it ic branch iae .

P LOCAMOPHERUS, R uppell Leuckart.

Body l imaciform. Man tle represen ted by a supracapital

ve il
,
bear i ng tuberculate or branched appendages on the

marg in
,
and by two or three tubercular processes upon each

s ide ofthe back . Dorsal ten tacles lamina te and retract ile.
Branch iaefew

,
plumose

,
non- retract ile

,
an ter iorly surrounding

the anus . Th e tail b ears dorsally a wavy crest. Mouth w ith
flat oral tentacles ; odon tophore w i th the sp ines near the
m iddle b icusp id

,
bu t none med ian an incomplete buccal

collar .
The genus “ P locamozalzer us was inst ituted by R uppell

and Leuckar t* in 1 828for th e recept ion ofP . ocella tus
,
a mol

lusk from the R ed Sea . The gener ic name was m isquoted
by Cuv ier T as P locamocer os ; and th is word w as afterw ards
adopted by D ’

Orb igny and others . I t has
,
however

,
been

generally wr i tten P locamop izor us . In the P roceed ings ofthe
Z oological Society ’ for 1 861

,
Mr . P ease h as enuncia ted a

supposed new genus Hz
’

stz
’

op l wr us, wh ich ,from h is descr ip
t ion

,
would appea r to have the same characters a s P locamo

p lzer us .

The species h i ther to descr ib ed are
P . ocella tus

,
R iipp. Leuck . loo. cit.

P . ceylom
'

cus
,
Kelaar t (sp .) and A ld. Hanc. in Trans.

Z ool. Soc. v ol . v . p . 133
, pl . xxx i i . f. 4—6 .

P . imper ia lis,Angas in Journal deConchyliologie,vol . x 1 1 .
P . ma cu la tus

,
P ease Zoo. ci t.

A tlas von E . R uppell,
‘Neue wirbell ose Thiere des rothenMeers

,

’

p . 1 7 , T . v .f. 3.

T R égne Animal ’ (nouvelle edi tion, tom. ii i. p . 52 .
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P locamopher u s nwva tus , sp. nov . P l. VI . fig s . 4
,
4 a .

P . elonga te - ova tus
,
in regione bran ch ial i prominens

,
h ac long itudinis

totius a capite s ita , candidu lus , irregular iter la beculis inequa li
b us fuseis macula tu s

,
quae prope bra nch ias

,
post tenta cula dor sa lin,

in marg ine pa llii capi t is a tqu e ad la tera caudze confe rtze sunt ;
margine pa lh i capit is processibus b rev ib us tub ercu la tis instr ucto
t ribus appendicib us conicis , sparse etminute tub ercu la tis, u tr umque
ad dors i lat-u s positis , qu ar am poste r ior maj or es t ; tentacu lorum
dorsalium par te laminata con ica r eflectaque , intus fusca , e x tus

pa ll ida
,
hor um pedicul is pellueidis , intr a vag inas, qu arumma rgo

minu te c renu la tu s , rctr actili b us ; b ranch iis 5 , anter iore centrali ,
r eliqnis u tr umque ad la t-a s ani positis , ex ped iculo orientibus,
ub iqu e confer te macu lati s ,ma rg ine excepto ; ano tubula to ; tenta
culis lab ia libus planis , ova tis, parce macu la tis

,
margine crenu la tis,

cap i t i conj unctis ,pa r te extrema la tera li tantum li bera ; pede l ineali ,
en tice la to rotunda toque ; cauda br evi

, fas tigio ver ticali , ex panso,
fimb r ia to.

The body is oblong
,
rounded in fron t

,
swollen and ra ised

towards the middle
,

and acumina ted beh ind . The dorsal
surface gradua lly slopes from above the head up to the bran
ch ial reg ion

,
wh ich is s i tua ted a t ra ther more than two th irds of

the tota l length from the head to the ta il . The supracapita l
ve il has a short

,
free

,
upturn ed border

,
edged w i th short

,
sessi le

,

tubercu la ted processes . The dorsa l surface bea rs three pa irs
ofla tera l con ica l processes . The two a n ter ior pa i rs are

minutely and ra ther spa r i ngly tubercula ted . The better- deve
10ped h i ndmost ones

,
s i tua ted a t some d istance beh i nd the

b ranch ize
,
have the bases swollen and w ith minute tubercles

,

wh ile the ap ices are la rge
,
rounded

,
smooth

,
and opaque .

The dorsa l ten tacles have the upper halfcon ica l
,
lamina ted

,

kneed in fron t
,
and recumben t

,
point ing backwa rds and

inwa rds . The laminae a re th irty-six to forty in number
,
and

ha lfofthem go completely round the ten tacle . They are

retract i le through short shea ths
,
wh ich have minutely crenu

la te edges . The branch iae a refive i n number
,
short

,
th ick

,
and

tr i ) inna te they are placed one cen tra lly infron t ofthe tuber
cuiar anus

,
and two a t each s ide

,
a r is ing from a short

,
broad

,

la tera l ped icle . The mouth is subtermina l
,
openi ng ra ther

downwa rds . The oral ten tacles are la rge
,
flat

,
ovo id or leaf

shaped lobes
,
w i th sub crenu la te edges

,
and a re adheren t to the

head excep t a t the ex treme la tera l ends . Thefoot has i nfron t
a sha llow

,
semici rcu la r

,
transverse groove ; i t soon na r rows

and becomes li nea r for the grea ter pa r t ofi ts length
,
and

extends to the end ofthe ta i l. A long i tud i na l groo ve runs
down the centre

,
across wh ich the w a vy la te ra l edges can be

applied together . The ta il is la tera lly compressed
,
and bea rs
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above a dorsally expanded
,
fimb r ia te

,
long i tud inal crest

,
the

ma rg in ofwh ich is tubercula te or den t icula te . Upon the
s ides ofthe body are a few minu te rugose tubercles

,
sim ilar

to those upon the la teral processes they are more numerous
and larger beh ind the last pa ir ofprocesses near the base ofthe
ta il . The general colour in the Sp ir i t specimen is wh i t ish and
semi transparen t, i rr egula rly spotted w ith small brown , unequal
blotches and speckles, especially close and dark around the
branch ias

,
beh ind the dorsal ten tacles

,
on the upper border of

the supracapital ve il, and on the sides ofthe ta il. They are

small
,
close

,
and numerous on the s ides ofthefoot . The ba ses

ofthe la teral processes are spotted w i th brown poster iorly
,
the

rest ofth e process be ing minu tely dotted w i th Opaque wh i te .
The la rge rounded ap ices ofthe last pa ir are opaque yellow ish .

The laminae ofthe dorsal ten tacles are brown poster iorly or
below

,
and shade offin to brown ish wh i te above th e ped icles

are semi transparen t and wh i te . The branch iae a re closely
speckled w ith dark brown

,
except on the ma rg ins . The

extreme edge ofthe oral ten tacle is unmarked ; then comes a

row ofminu te
,
da rk

,
close speckles

,
w i th in wh ich the surface is

spar ingly dotted . The lower surface ofthefoot is yellow ish
andfreefrom spots.

D imens ions ( in sp ir i t)— length 35 millims.

,
breadth 1 2

,

heigh t 1 4.

Ha b . New SouthWales .

P . nceva tus d iffersfrom all th e other descr ibed species ofthe
genus in not hav ing th e h ranch iae on the cen tre ofthe back .

I t resembles P . ocella tus a lone in hav ing the la teral dorsal
processes unbranched

,
and P . z

'

mp er z
’

a lz
’

s in hav ing sessile
marg inal appendages to thefrontal ve il.

CERATOSOMA
,
Adams R eeve .

Body elonga te
,
pr isma tic

,
smooth or nea rly so

,
end ing in a

bluntly poin ted ta il
,
the dorsal surface passing into a prota

berance beh ind the branch iae man tle obsolete ; dorsal tentacles
lamina te

,
generally retract ile w i th in cav i t ies . Branch iae plu

mose
,
w i th the roots more or less coheren t

,
in fron t ofand

pa rt ially around the tubular anus
,
retract ile w i th in a smoothly

marg ined cavi ty . Mouth subterminal
,
w i th a small deep p i t

at each s ide . P edal surface long and linea r
,
ex tend ing to end

ofta il
,
w i thout free border

,
but w ith the edges con tract ile

across the med ian groove . Odon tophore broad
,
w i th numerous

rows ofs imple sp ines
,
none ofwh ich are centra l ; a sp inous

buccal collar .
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from a common base in fron t of

,
and par tially shea th ing

,
the

broad
,
tubular

,
fimb riate a nus . The cen tr al plume is d ist inct

and the longest ; after giv ing offtwo long late1 al br
,

anches
a t abou t halfits length

,
i t becomes b ifid. Th e other plumes

,

about ten each s ide
,
a i ise from a late1 al arm ofthe base

, pro

duced and incurved poster iofly ; they d imin ish in s i z e and

become more crowded backwa rds
,
and many ofthem d iv ide

once or tw ice d ichotomously ; they are all p inna te
,
w i th del i

c
,

a te overlapp ing
,
la teral laminae . Togethe1 w i th the anus

,

they are 1 et1 actile w i th in an an ter iorly lipped ci1 cu lar cav i ty
,

wh ich 1 8 situa ted a l i ttle beh ind the cen tra l poin t ofthe body .

Th e mou th 18 1a1 ge and,when con tracted, a long i tud inal fissure,
open ing ratl1e1 downwar .ds There 1s a semici1 cu lar transverse
furrow above

,
and

,
at each s ide

,
nea1 thefoot a deep rounded

p i t . The pedal su 1face is a long and linear deep groove
,
ex

tend ing to the end ofthe ta il ; the la teral edges a i e crenu

la te and can be appl ox imated tog eth e1 a01 oss the middle line,
but the i c 18 nofi ce border ; ante1 ior ly i t is rounded, w i th the
marg in inwa rdly fleshy and lobula te . The general colour of
the a n imal i s a brown ish cream

,
w i th small

,
scattei ed milky

spots andfa i n t
,
ret icula t ing

,
ocella ted mark ings ; the stalks of

the branch ies ar e spar ingly spotted or l inea ted w i th opaque
wh i te .
D imensmns ( in sp ir i t) : length 65 millims.

,
breadth 14

,

heigh t 1 8
,
length ofthe ta il 29.

Ha b . unknown .

0. tenue difl
’

e1 s from G. tr z loba tum and C. g r am
m

llzmum 1 11

wan ti ng the latero dorsal lobat ion and m hav ing a compa ra
tively sh01 te1 ta il .

Ger a tosoma br ev z
’

ca uda tum
,
sp. nov . P l . VII . fig. 6 .

C. ob longum,
levatum,

sub laeve , cer vinum,
oeellis a lbis tub ercul aribu s

spar se maculatum ; cauda b r evi ; dor so v ix lobato tumor e post
br anch ial i parvo , r otunda te , supr a plano ; tentaeulis dorsalibus
ob tusis , r otundatis, laminatis, intra vaginas br eves r etr acti libu s ;
b ranchii s b revibu s, gr acilib us, r amosis, ex se x r adicib us orientibus,
ante anum semicircu la r iter positis, et in for amen commu ne r e
tractil ib u s.

The’ body is elonga te
,
bu t compact and ra ised . The dorsal

surface is oblong
,
i nd ist i nctly tr ilobed in outli n e

,
curving up

wa rdsfrom above the mouth
,
the h ighest par t bei ng i n fron t

ofthe branch iae . Beh ind the la tter the ou tli n e abrup tly acu

minates and passes in to
,
a small

,
rounded

,
nodular protub erance

,

fla t tened above . Benea th th is the body -wa llfalls nearly per
pendicu lar ly , and then ends in a short

,
late1 ally comp1 essed,

con ical ta il . The dorsal ten tacles are clava te
,
the upper half

fla tly rounded at the apex
,
being ben t back and bear ing about



and Sp ea
'

es ofNedibr ancfu'

a te filollusca . 143

twenty -five laminae ; they are ret ract ile w i th in ca v it ies
,
the

marg ins ofwh ich a re produced i n to short shea ths . The branch iae
a re sma ll

,
slender

,
bushy

,
d iv id iu d ichotomous ly

,
and a r is i ng

from six roo ts
,
th ree be ing at et1cs ide ofthe anus there is

a cons iderable in terva l between the an ter ior roots ; and the
posterior ones bea r numerous and sma ller plumes . The anus

,

s i tua ted a lmos t between the las t
,
is w ide and tubula r

,
and has

the poster ior wa ll more produced tha n the an ter ior . The
common cav i ty

,
into wh ich the branch iae and a nus a re r e

tract i le
,
has the marg in ra ised . The mouth is subterm inal

,

open ing ra ther downwards on each s ide is a conspicuous p i t,
into wh ich i t is poss ible tha t a sma ll ten tacle may be re tract ile
by invag ina t ion . The foot is linea r

,
w ith a wavy edge

,
ante

r iorly lobu lated inwa rds . The colour ofthe sp ir i t specimens
is a brown ish cream or pale fawn

,
spa r i ngly marked w i th

wh i t ish
,
tubercula r

,
or sligh tly ra ised

,
unequa l

,
rounded

,
ocel

lated spots
,
wh ich are ra ther more numerous on the s ides a

row offive or six ofthese spots extends along the med io
dorsal linefrom infron t ofand between the dorsa l tentacles ;
the ma rg ins ofthe branch ial and tentacula r cav i t ies are su r

rounded by a row ofsuch spots .

D imensions ( in sp ir i t) length 48 millims.

,
breadth 1 5

,

he igh t 1 8
,
length ofta il 9.

Ha l) . A ustra lia .

0. br eve
’

ca uda tum presents many points ofresemblance to
thefollow i ng species ( C. oblong um) .

Cer a tosoma oblong um,
sp . nov . P l. VII . figs . 7

,
7 a

,
7 b .

C. elonga te - oblongum, pr ismaticum,
lfeve , fuscum,

nigrescentib us

macu l is rotundatis sparse orna tum; dorso oblongo , non lobato et

non levato ; tumor e postb ranch iali parvo , r otundato, nodu la r i ;
cauda b rev i ; tentacu lis dorsalib us parvis , conicis, acutis , ar rectis,
late raliter compr essis , in cav ita te s r e tractih bus ; b r anch iis

ramosis
,
ex se x r adicibus or ienti bus , ante anumcircula ri ter positi s,inforamen commune r etr actil ibus pede l inear i .

The body is oblong
,
smooth

,
pr isma t ic

,
not ra ised in the

branch ia l reg ion ; the dorsa l su rface is ra ther curved
,
and

shows but li t tle trace ofconstr ict ion or la tera l loba t ion . The
postbra nch ia l protuberance is sma ll

,
rounded

,
and nodula r ;

and betw een i t and the or ig in ofthe short subcon ica l ta i l
there is bu t a very small i n terva l. The dorsa l ten tacles a re

con ica l and poin ted
,
la ter a ll fla ttened

,
d iagona lly lamina ted

,

d irected ra ther forwa rds and
,

ou twa rds
,
and re tract i le w ith in

ca v i t ies . The branch iae are abou t e igh teen in number
,
slender

,

and placed in a semicircle in fron t ofthe anus those a t the
s ides are rather longer . The four an ter ior

,
w i th an i n terva l

between the twoforemost , a rise sepa ra te ly ; the others , s ix on
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each s ide
,
form a k ind of

sp
read ing fascicle. They are a ll

more or less ramose
,
d iv i ing d ichotomously . The anus

,

s i tua ted between the oster ior branches
,
is tubular

,
broad and

short . Branch iae an anus are con ta i ned in a common pallial
chamber . The mou th is d irected ra ther forwa rds

,
and is

bounded by th ick e x ser tib le l ips ; on each s ide is a p i t
,
into

wh ich a soft appenda
g
e a pears to be retract ile . Thefoot is

l inea r
,
ra ther enlarge an rounded infron t

,
where i t is trans

v ersely grooved, somewha t fleshy
,
and inwa rdly lobula ted .

The colour is a un iform dark umber-brown
,
w i th spar ing and

ind istinct
,
dusky

,
rounded and ocella ted spots

,
some ofthem

very sligh tly ra ised
,
on the s ides

,
and w i th a few on the

back .

D imens ions ( in sp ir it) —length 51 millims.

,
breadth 16

,

he igh t 1 6
,
length ofta il 1 1 .

Heb . Wes t A ustral ia .

The short ta il and the nodula r postbranch ial protuberance
d ifferen t ia te C. oblong um from all the other species except
0. br evz

’

ca uda tum. From the la tter i t pr incipally d iffers (w i th
ou t regarding the colour) in the form ofthe dorsal tentacles

,

in the compara t ively depressed branch ial reg ion ofthe back
,

and in the small interval between the postbranch ial prota
berance and the or ig in ofthe ta il.

TREVELYANA
,
Kelaart .

Body l imaciform
,
ra ther swollen or ra ised in the cen tral

reg ion . Man tle obsolete . No appendages. Dorsal ten tacles
lamina te and retractile . Branch iae p inna te

,
non- retract ile

,

laced around the anus almost on the cen tr e ofthe back .

g’l outh w i thout oral tentacles or ve il
,
and w i thout colla r .

or

j aws . Odon tophore broad, bear ing simple sp i nes .

The genus w as inst i tuted by Kelaa rt in 1 859for the species
T. cey lonz

'

ca
,
descr ib ed by h im? A nother species

,
T. b icolor

,

w as added by A lder and HancockT, by whom a better defini
t ion ofthe genus w as g iven . Since then T. mor osa has been
figured by Bergh I. “D or is Quoy and
“D or is R upp . may be referred to th is
genus .

Ann. Mag . Nat. Hist. ser . 3, vol . 1. p . 257 ; and Journ. A s iat ic
Society.

1
‘ Transac tions ofthe Z oological Society, vol . v . p . 132, pr. xxix . f. 1 1
12.

I Semper ’e Re isen im Ar chipel der P h ilippinen,’ Theil 2, Band 1 1 .

Heft 5
,
tab . 25. f. 9.

5
‘Voyage de l ’A strolab e ,’ vol . ii . 252

, pl. xvi . f. 8 9.

II A tlas von R uppell, Neue w irbel ose Th l ere des rothenMeers,’ p. 33 ,T . x . f. 2 .
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P LATEVI I .

5. Cer a tosoma tenue . 5 a
, Seenfrom below . 5 b. Seenfrom above.

F ig . 6 . Cer atosoma br evica uda tum.

F ig . 7 . Ce r a tosoma oblongum. 7 a . Seen from below . 7 b. Seenfr om
above .

F ig . 8 . Tr rw lyana concinnu . 8 0 . Seen from above . 8 b . Seen fr om
below .

XVI — On A n thracosaurus R usselli (Hu x ley) .
By THOMAS ATTHEY.

[P latesVIII .—X I .]

IN the ‘Qua rt . Journ . Geol . 1863
,
v ol . x ix . p . 56

,
P rof.

Huxley h as descr ibed and figured the pa la tal a spect ofthe
skull ofA ntlz r a cosa u r us R usselh

' from the Lanarksh i re coal

fi eld
,
1 2 miles east ofGlasgow .

In the ‘A nnals andMaga z i ne ofNa tural istory
,

’

September
1 869

,
there is a descr ipt ion ofa la rge port ion ofanother era

n ium and the ante1i or extremi ty ofa mand ibula r ramus
,

together w i th a la rge sternal plate
,
ofth is powerful Labyr in

thodont
,
from Newsham

,
Northumberla nd .

A lso
,
in the February number ( 187 1 ) ofthe Annals

,

’ there
appea r a descr ipt ion and figure ofa considerable port ion ofa
mand ibular ramus ofthe same an imal

,
from the new ironstone

shale ofFen ton
,
Staffordshire

,
by my la te lamented fr iend

Mr . Albany uncock and myself.
In the presen t commun icat ion I propose to describe and

figure the upper and under surfaces ofthe cran ium
,
the r igh t

and left rami ofth e mand ible
,
the teeth w i th microscop ic sec

t ions ofthe same
,
several r ibs and vertebrae

,
one bone ofan

extremi ty
,
and some scutes

,
all belongi ng to one and the same

A ntln'

acosa ur us
,
obta ined about two years agofrom the black

shale overly ing the Low -Ma in seam ofcoal at Newsham
,
nea r

Blyth
,
Northumberland

,
by one ofthe workmen

,
ofW hom i t

w as purchased through Mr . T . P . Barkas ofth is town . I t
was in a very rough sta te and much broken when i t came into
my hands, and h as requ ired for the redevelopmen t ofits pr in
cipalfea tures an amoun t ofminute work

,
care

,
and t ime tha t

can be appreciated only by those who have been engaged in
s imila r undertak ings .

Further
,
there are certa in th ings here to be men t ioned as

st ill obscur i ng or h iding more or less the upper surface ofthe
skull. F irst

,
there is a crack or fissure across the an ter ior end

,

a short way beh ind the snout
,
through the nasal bones

,
and
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1 ing ove r the
p
os it io n ofthe grea t pa la t in e tee th second ly

,

the an ter io r ent ofthe left ramus ofthe ma nd ible lies t rans
v e rse ly across port io ns ofthe j uga l

,
supra tempora l, quadra te

j uga l
,
squamous

,
and pa r ie ta l bones ofthe r igh t s ide ofthe

cran ium ; th i rd ly , i n t he left s ide ofthe cra n ium h as been
imbedded a sma ll vertebra

,
p robably ofthe n eck (th is v e rtebra

seems to ha v e bee n th rus t torc ib ly in be tween the bones ofthe
upper wa ll and those ofthe u nder w a ll or floor ofthe cran ium) ;
fourth ly

,
the poster ior pa rt ofthe left pa la te - bone o verlies

,
0 11

the same s ide
,
pa rts ofthe j uga l

,
quadra te -j uga l

,
and S11 ra

tempora l b ones . The res t ofthe upper su rface ofthe sku l is
uncovered

,
and can be w e ll seen .

The Sku ll of is much broader in r0portion

to its length
,
and a ltogether s tronger

,
than tha t of cr omme ;

and both ofthese a re much la rger and stronger than tha t of
P te rop la x ,

these three be i ng the on ly la rge Labyr i n thodon ts as

ye tfound in ou r coa l—fi eld.

The up 1 e r surface ofthe skull ofA ntlz r a cosa u r us is represen ted
in P la te 71 1 1 . I t is broadly tr iangula r

,
w i th rounded an te

r ior and poster ior angles
,
deeply concave between the poster ior

angles
,
and sligh tly convex on the s ides . I t is not qu i te

perfect . I ts r igh t s ide or border
,
however

,
is so wh ilst from

1 ts left S ide the max i lla ry bon e h as been d isplaced
,
and w as

found imbedded in the same Slab ofsha le a t a Short d istance
from its proper pos i t ion in the Skull. Further

,
a port ion

about an inch in bread th and three inches in length ofthe
inner poster ior bo rder ofthe righ t max illary extens ion

,
and an

inch ofthe poster ior angle ofthe same ex tens ion ofthe left
s ide

,
are deficien t . Moreover the r igh t and left angles ofthe

occiput are also sligh tly deficien t .
The length ofthe skull along the median l ine

,
from the t ip

ofthe snou t to the poster ior edge ofthe occipu t
,
is 13% inches,

andfrom the same poin t to the ends ofthe max i lla ry prolonga
t ions 1 7 inches . The grea test breadth

,
14 inches

,
is at 1 % inch

in fron t ofthe ends ofthese prolonga t ions. Over the poster ior
ends ofthe orb i ta l vacu i t ies the breadth is 1 2 inches

,
over the

an ter ior ends ofthe same 10} inches, and at 3 inches beh ind
the snout 52 inches, inclus ive ofthe breadth ofthe left ma x il

la ry bone
,
wh ich at th is pa rt is absen t bu t has been est ima ted

a t the same breadth as tha t ofthe r igh t maxi lla .

The p itted scu lp tur z
'

ng on the surface ofthe bones is more
eg ular and more closely crowded abou t the snou t than i t is

on the skull ofLommma ; and i t is rougher and deeper on the
an terior than on the pos terior region ofthe cran ium . The

surface altogether has a rougher appea rance than in Lox omma .

No glandula r open ings have be en d iscovered a t the bottoms
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ofthe its or hollows, such a s arefound in the correspond ing
parts ofJLox omma

,
th is d iscrepa ncy poin t ing very probably to

some as ye t unrecogn ized d ifference in the sta te ofthe integu
men t in these an ima ls .

Tb e nostr i ls a re open ings ofabou t halfan inch d iameter,
and slightly oval in ou tline . They are. bounded in fron t by
the prema x illar ies

,
in ternally by the nasa ls

,
e x temally and

poster iorly by the max i lla r ies . They a re i nches apart ;
and a li ne drawn across th e nasal reg ion between the middles
ofthe i r in ternal marg ins is one i nch beh ind the mid poin t of
the snout . They are only ha lfan i nch distantfrom the marg in
ofthe j aw ,

and are placed much further forward than the
nostr ils ofLox omma .

Tbe muc us-

g rooves ar e tw o pa irs . Th e an ter ior pa i r r un
backwards and i nwa rds a long the inner s ide ofthe naso
l a crymal suture as far a s the poster ior marg ins ofthe nasals ;
the posterior are deeper, and appear in two d isconnected por
t ions along the outer marg ins ofthe jugal and quadra te- °ugal
bones . The anterior pa i r ofg rooves are less deep an less
d ist inct than those ofLox omma the poster ior are deeper

,

w ider
,
and rougher than those oftha t Labyr inthodon t .

In A ntlzr a cosa ur us there is only one pa ir ofmucus-grooves
in fron t

,
instead oftwo pa irs as in Lox omma ; wh ilst in the

former only these posterior grooves ex ist .
In Anthr a cosa u r us the an ter ior grooves lie

,
as far as can be

seen
,
en t irely on the nasals in Lox omma the anterior gr ooves

lie nearly altogether on the prema x illa r ies
,
and the poster ior

on the max illa ry and lacrymal bones.

Tb e or bita l vacuz
'

tz
'

es
,
broader in fron t than beh ind ( infact ,

somewha t heart~shaped), are placed i nches beh i nd the snout
,

are 2 inches long and 13inch broad ; at their anter ior margins
are two concavi t ies ( the i n ner ra ther smaller than the outer) ,
hav ing a sharp prominence between them th is

,
wi th a s imila r

but smaller proj ect ion at the poster ior ma rg in ofthe vacu i ty
,

seen best on the r igh t s ide, shows where the ligamen t bound ing
the true orb i t on the ou ter S ide h ad been a t tached.

The inner margin ofeach orb ital vacu i ty is sligh tly a rched
,

the concav i ty look ing ou twa rds the outer ma rg in is also

a rched
,
and looks inwards and sligh tlyforwards . These end

posteriorly in a small concav i ty
,
the inner extr em i ty ofwh ich

,

com ingforwards
,
joins the inner ma rg in ofthe vacu i ty

,
forming

w i th i t the poster ior proj ect ion above men tioned.

The true orb i t and the res t ofthe vacu ity are very much
smaller

,
and placedfur ther back than in Lox omma . The eye,

therefore
,
ofA nth r acosa u r us must have been very much less

than tha t ofLox omma ; the pa rt ofthe vacu i ty not occupied
by th e eye poi n ts ou twa rds instead offorwa rds .
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fron talsfor threefour ths ofthe ir length , and to the postfrontals
for the rema in ing poster iorfourth .

The r efronta ls are much broader than the frontals, by
wh ich t i ey are bounded along the whole ofthe ir inner bor
ders ; the lacrymals bound them in front, and the jugals on

the ir outer borders they rest upon the postfrontals beh ind by
spaces not grea ter than {217 inch . The rema ining par ts of
the i r poster ior bordersform threefourths ofthe anter ior mar
g ins ofthe orb i tal vacu i t ies, includ ing the greater par t ofthe
two mar ginal concav i t ies already not iced .

The p ostfronta ls, ra ther shorter and much narrower than the
last

,
wh ich they join infron t by a long process

,
art iculate by

the ir inner edges for equal d istances w i th the fron tals and

pa r ietals. The ir anter ior and outer bordersform 1 7
6
3
inch of

the poster ior inner borders ofthe orb i tal vacu i t ies, includ ing
the poster ior marg inal prominence above ment ioned . They
are bounded externally by the postorb itals and a small port ion
ofthe supratemporals, and beh ind by the squamous bones .

The squamous, ofan i rregularly square form
,
somewha t

concave internally and convex externally
,
are bounded inter

nally by th e par ietals, an ter iorly by the postfrontals, externally
by the supratemporals, and poster iorly by the epiotics and a

small port ion ofthe so- called supraoccip i tals . The ir poster ior
outer angles con tr ibute the curved inner border ofthe channels
leadi ng to th e internal ears .

The p ostor bita ls ar e also ofa somewha t irregularly squar e
outl ine

,
and the ir an ter ior bordersform 1 inch ofthe poster ior

and outer concave marg ins ofthe orb i tal vacu i t ies . They are

un i ted in ternally to the postfrontals, externally to the j ugals,
and beh ind to the supratemporals .

Tb e j ugak form large i rregular tr iangles, the bases ofwh ich
lie along the max illa

,
the truncated ap ices supplying about an

inch ofthe outer marg ins ofthe orb i tal vacu i t ies
,
the poster ior

angles being cut offby the quadra te-jugals . They are

75 inches in length, a rt icula ting anter iorly and internally with
th e lacrymals and prefrontals, in ternally and poster iorly w i th
the postorb itals, th e supratemporals, and, lastly,w i th the
drate-j ugal bones .

T he sup r a tempor a ls, ofi rregularly elonga ted form
,
ly ing

obl iquely between the jugal and quadra te bones
,
and with them

consti tut ing a good part ofthe la teral extensions ofthe cran ium
,

a rticula te anter iorly and internally w i th th e postorb itals, exter
nally w ith the jugals and quadra te-jugals ; poster iorly they
overlap and a rt icula te w i th the quadrates

,
and on the ir inner

s ides join
,
fir st

,
the postfrontals, and afterwards the squamous .

I t may be not iced that, although the ma trix is en ti rely cleared
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away from both the upper and under surfaces ofthese bones
,

there is no ind ica t ion ofa supra tempora lforamen
,
wh ich is

sa id by P rofessor Huxley to ex is t .
Tlee guadr a te j ug a ls , ofsomewha t rhombo idal ou tline, lie on

the ou ter convex s ide ofthe max illa ry ex tensions
,
ofwh ich

they furn ish 45 inches . The poster ior extremi t ies ofthese
bones are peculia r . They are bounded by two lines

,
meet ing

together a t anobtuse angle look ing backwa rds the outer l ine
be
g
ins at a tubercle on the ou ter border

,
and runs backwards

an inwa rds the inner runsfrom the angle d i rectly inwards
,

and ends aga inst the quadra te ; i t is the ma rg in ofa rough
space wh ich forms the an ter ior bounda ry ofa fissure tha t ex
tends down through the bone

,
and at the unders ide ofthe

cran ium is seen to d iv ide the condyle in to two parts— one ( the
la rger) on the under surface ofthe quadra te -j uga l, the other
( the lesser) on the correspond ing pa rt ofthe quadra te bone .
On the uppe r surface ofthe cran ium the fissure sepa ra tes

,
at

tha t pa rt
,
the quadra te-j ugal from the quadrate . I t w as

,

perhaps
,
fi lled w i th ca rt ilage in the l iv ing sta te .

The quadr a te bones are both imperfect
,
somewha t na rrow

,

be ing 1 § inch across on the ir upper surface
,
but broader below

,

and elonga ted, l ing along the inner ma rg ins ofthe la tera l
cran ial or ma x il a ry extensions, ofwh ich

,
w i th the quadra te

j ugal
,
they form the blun t extremi ty tha t overhangs the con

dy le for the ar ticula t ion ofthe mand ible ; ofthe end ofthe
extensions the quadra teforms two th irds

,
and the quadra te -j ugal

one th ird . The inner ends ofthe quadra te bones a rt icula te
w i th the squamous and the epiotics. The bone ofthe righ t
was 55 inches in length for the space ofan inch ofthe an ter ior
and one ofan inch and a qu arter ofthe poster ior end have been
preserved

,
and rema in in s z

'

tu
,
wh ilst between these p ieces the

bone is deficien t . Wha t rema ins ofthe bon e ofthe left s ide
measures 3 inches in length and 1 % i nch in breadth . The

poster ior marg in is th in andfree ; and the an ter ior a rt icula tes
wi th the supra tem oral . The upper surfaces ofthe bones have
each a long i tudina r idge , in fron t ofwh ich are the channels
lead i ng to the aud i tory open ings .

T lee p a r ieta ls form together an ovoid or subc ircula r figure
,

broad beh i nd
,
fla ttened and somewha t more poi n ted in fron t .

They lie immed ia tely beh ind the frontals
,
to wh ich they a re

un i ted by su ture ; externally they
'

oin the postfronta ls and

the squamous
,
and beh ind the so- ca lled supraoccip i ta ls . The

g
arieta l foramen

,
i nch in d iameter

,
lies at about an equa l

istance from the an ter ior and poster ior borders ofthe bones .

Tb e so- ca llcd sup r a occip ita ls are about tw ice as broad as th ey
are long

,
un i ted on the med ian line

,
bounded by the par ieta ls
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infron t
,
by the squamous and then th e epiotics externally, by

the tru e occip i tals benea th the poster ior border ofthe cran ium ;
and theyform,

w i th the epiotics, the poster ior concave border
ofth e occiput .
Tlee ep iotics , somewha t rlromb oidal, w i th the poster ior ex

ternal angles produced backwards and outwa rds
,
form ing the

external angles ofthe tr ue cran ium,
and broader than long

,
are

sutured infron t to the squamous, in ternally to the se - called
supraoccip i tals, and externallyfor a th ird ofthei r length to th e
quadra tes

,
the outer two th irds be ing free . Beh ind and

benea th they are un i ted by sutur e to the upper surface ofthe
occip i tals . A small port ion ofthe outer and poster ior marg ins
ofeach ofthese bones is want ing, hav ing been broken off.
I have not ven tured to mark ou t, even by dotted l ines, wha t

I cons ider to have been the or ig inal outline ofthese pa rts.

Under swfa ce oftlze sku ll (P la te —Th is ent ire sur
face

,
except ing the premax illa ry part

,
has suffered grea t vert ical

depression . Th e medi an suture
,
uni t ing the premax illar ies

,
is

distinct, and is seen to be con t inuedfurther back between , fi rst ,
the vomers and then the pterygoids. On the r igh t s ide ofthe
median l ine the pala te is nearly perfect onth e left

,
the ma x il

la ry bone is want ing . Nearly the whole ofthe praemaxilla
,
the

nasal channel, the ent ire pala tal tooth , a portion ofthe pala te
bone

,
and the correspond ing part ofth e maxil la ofthe r igh t

s ide ar e unfortuna tely covered by th e angular bone ofthe r igh t
mand ible

,
wh ich h as been thrown obliquely along tha t par t of

th e infer ior surface ofthe cra n ium .

The above parts are all exposed and well seen on the left
s ide . Besides th is, the poster ior p iece ofthe left pala te- bone,
wh ich bears a ser ies ofsmall teeth

,
h as been sh iftedfrom its

natural posi t ion , and l ies on the poster ior part ofthe upper
surface ofthe same s ide ofthe cran ium,

as was not iced in the
descr ipt ion ofthe upper cran ial surface .
Ow ing to the absence ofth is port ion ofthe pala te-bone

,
w i th

a port ion ofth e correspond ing pterygo id
,
from its natural s i te

,

a portion ofthe left orb i tal vacu i ty can be seen throughfrom
below also th e under su rfaces ofthe lacrymal

,
prefron tal

,
and

jugal bones can be seen un i ted by the ir sutur es . On the righ t
s ide a good many ofth e poster ior teeth ofthe max illa are in

s z
'

tu
,
and parallel to them ar e seen th e teeth ofthe poster ior

d ivi sion ofthe pala te- bone . On th is s ide
,
also

,
a small portion

ofthe orb i tal vacu i ty is seen throughfrombelow, and the under
surface ofits inner ma rgin is well defi ned .

Th e supra temporal a rch ofthe righ t s ide shows par t ofthe
under surface ofthe supratemporal and the whole oftha t ofthe
quadr ate-j ugal bone

,
the su tu res ofwh ich are nearly all

,
on
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bread th . They are bounded internally by th e vomers
,
and

beh ind by the palate—bones. The ir upper surface isformed by
th e nasals ; and they appear open below, bu t would doubtless
be closed in dur ing l ife by membrane, car t ilage, or bone .
One ofthese Open ings is not iced by P rof. Huxley, in ‘Quart .

Journ .
Geol . Soc.

’
v ol. x ix . p . 59

,
fig . 1

,
1 863

,
as the anter ior

pa la t in eforamen .

In the pla tes annexed to the R epor t ofthe Comm i ttee of
the Br i tish A ssocia t ion on the Structure and Classificat ion of
the Labyr in thodonts ( 1874) —namely, in pla te iv . fig . 2 (Ma s
todonsa urus), plate iv . fig . 4 (Tr ema tosaur us), and pla te v i i .
fig . 4 (A r chegosa ur us)

— the poster ior nares are ind icated at a

short d istance beh ind the external nasal or ifices, internal to and
very near the outer marg in ofth e cran ium

,
though in ternal to

the maxillary bone ; whereas in Anthr a cosaur us the channel
from the external nasal or ifices leads inwards and backwards
towa rds the middle l ine, and appears to have been carr ied
further backwards under the pterygoids to near the poster ior
end ofthe prespheno id .

The large pala t ineforamen ofthe above- named Labyrin tho
don ts does not ex ist (as already not iced) in Anthr acosa ur us .

With respect
,
however

,
to the backward pos it ion ofthe nares

,

i t may be as well to leave th isfor the p resent an open question
,

un t il a specimen isfound w i th the bones ofth e under surface
ofthe skull better d isposedfor advan tageous observa t ion . With
all the respect due to the op in ion ofso learned and sk ilful a

palaeontolog ist as P rofessorHuxley, my humble op in ion is that
the poster ior nares w ill befound as far back as the poster ior
end ofthe presphenoid .

Indeed I may add tha t I have a very interest ing specimen
,

compr ising th e whole ofthe r igh t nasal bone ofAnthr a cosaur us
,

showing both the upper and under surfaces, and measur ing 4
inches in length . The external angle ofits an ter ior end shows
a part ofthe ma rg in ofthe external nasal or ifice and the roof
ofthe channel lead ing inwards and backwa rds from i t is
d ist inctly v isible along the whole length ofth e bone . Now

,

as no open ing ex ists on th e under surface ofthe roofofthe
mouth

,
the nasal channel must b e con tinued on to the back

ofthe pala te .
The r igh t ma x i lla is narrow and 1 1 a; inches long, and ex

tendsfrom the praemax illa to 2% inchesfrom th e poster ior angle
ofthe quadra te—jugal . ,

I t bears 15 teeth . For 3 inches at

the an ter ior end there are no teeth vis ible
,
ow ing to the r igh t

ramus ofthe mand ible lying over them . Beh ind th is Space
th e posit ion ofsix teeth can be made ou t ; they are 1

2
1) inch

apart
,
and are all broken

,
bu t proj ect nearly through the man
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d ible
,
hav ing been forced in to i t . The other n ine teeth a re a ll

abou t 2; inch in length, a li tt le worn at the i r ap ices
,
and placed

a t i rregula r d is ta nces .

The left max illa —The sameforce wh ich sepa rated and dis
placed the rami ofthe mand ible has a lso transferred th is
max i lla ry bone to the r ight ma rg in ofthe sku ll

,
onwh ich i t

lies imbedded in the ma tr ix
,
w i th its a n ter ior end overlyingfor

a short d is tance the poster ior upper border ofthe r igh t man
d ible . Ten and a ha lfinches ofits inner surface a re exposed ;
and abou t an inch ofits anter ior end is wan t ing . I t con ta ins
28 teeth

,
nea rly all entire

,
and abou t Qinch long . They

decrease slight ly in length backwa rds
,
and are i rregula rly dis

posed in the j aw .

The a la te- bones are abou t 9 inches long ; a tr ansverse
suture (fiv ides each in to two nea rly equa l parts . The an ter ior
borders oftheforemost p iecesform the poster ior ma rg ins of
the channels lead ingfrom the ex ternal nasal or ifices

,
and are

bounded internally by the vomers and externally by the
max illa r ies . These an ter ior p ieces have implan ted in them
the la rge pa la t ine tusks : tha t on the r igh t s ide is covered

,
a s

before not iced
,
by the angula r bone ofthe r igh t mand ible ; and

tha t on the left s ide is broken offat 1
6
0 inch above its la rge

expanded base
,
and is

T
G
U
inch th ick . Beh ind th is

,
on each

s ide
,
is a la rge depress ion nearly an inch in d iameter

,
analogous

to tha t ex ist ing in the vomerine bones ofLox omma .

These de ressions have been not iced by P rof.Hu x ley (Quart .
Journ. Geo Soc . v ol. x ix . p . 58

,
1 863) as the poster ior na res.

The poster ior p ieces or halves ofthe pala te inches long
w ith an average breadth of1 inch

,
are sutured inwardl and

backwardly to the pterygoids and outwa rdly to the max il ar ies.

A t an inch beh ind the transverse pala t ine suture is a deep
depress ion

,
1 inch long by 5 inch broad , a t a shor t d istance b e

h ind wh ich the outer marg in ofthe bone is ra ised up in to an

a lveolus 1 } inch long, con ta i n ing seven closely set teeth . The
fi rst

,
fifth

,
s i x th

,
and seven th are all broken offat the ir ap ices ;

the second
,
th ird

,
andfourth are perfect

,
and measure i inch

i n length . The last inch ofthe bone bea rs no teeth . The
whole surface ofthe pala te-bones is deeply p i tted

,
instead of

be ing tubercula ted like the vomers
,
as has already been sa id .

In another specimen ofthe an ter ior port ion ofthe pa la te- bone
ofA nth r a cosa u r us , in my cab i ne t

,
two la rge pala ta l teeth or

tusks are developed . One occup ies the posi t ion ofthe task
shown i n the figured s ecimen the other spr ings

,
as i t were

,

from the depression behi nd i t . In the specimen figured
,
the

poster ior tooth has been shed ; and the d epression shows the
pos i t ion i t h ad once occup ied .
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Since the paper onLox omma appeared
,
I have met w i th a

s imilar occurrence oftwo teeth in the r igh t vomer ofthat
Labyr intlrodont .

Thep terygoids are long bones un i ted infron t to the vomers ;
and ifthe skull had not been so severely crushed, they would
probably have been seen un i ted by suture along nearly th e
whole ofthe ir inner marg i ns . A s i t is

,
they have been dis

located ; and the ir well- preserved marg ins can be observed
pressed up to the level ofthe upper edge ofthe presphenoid,
wh ich proj ects between them on the med ian line . By the i r
ou ter borders they a rt icula te w i th the palate and j ugal bones ;
and the ir poster iormarg insform the anter ior and inner borders
ofthe supratemporal arches .

The p r esphenoid is a long na rrow r idge ofbone on th e

med ian line
,
extend ingforwardsfrom the anter ior end ofthe

basisphenoid
,
to wh ich i t is un i ted by a transverse suture for

seven inches . I t is ar ticulated above to the under surfaces of
the nasals andfron tals ; from the poster ior end ofthe upper
border

,
l—é inch in depth , an ascend ing process on each s ide

passes up to the under surface ofthe par ietals . I ts infer ior
marg in is

,
for two inches poster iorly

,
rounded off; i t is there

nearly inch in w idth ; and the an ter ior end ofthe bone is
T
L
C inch in w idth . A t the distance ofhalfan inchfrom its

poster ior end the bone is fractured long i tudinally for 2%
inches . A t three quarters ofan inch from its upper border
th e lower halfinch is pressed up above the upper . Th e two

halves
,
when uni ted are inch in depth . The bone at th is

fracture measures inch in breadth . F or two inches in
fron t ofthefractur e the presphenoid is perfect

,
and is 1 inch

in depth ; andfrom th is poin t to the anterior end i t rap idly
d im i n ishes to “flu inch in depth , as above sta ted .

From under the inner marg ins ofth e above p ieces
,
wh ich

have been widely separa ted
,
there curves inwards and back

wards
,
on each s ide

,
a shor t strong p iece ofbone

,
wh ich ends

in a truncated extrem i ty tha t is somewha t concave . These
bones ar e very d ist inct

,
d ifficult ofdeterm ina tion

,
andmay have

beenfor muscular a ttachmen t or osseous art iculation . Thei r
ends are parallel w i th th e suture connect ing the pre wi th the
basisphenoid .

The sup r a temp or a l or p terygoid a r ches
,
as seenfrom below

,

are 2% inches in leng th , by about 3 inches in w idth
,
bounded

anteriorly and internally by the pterygoids
,
externally by the

quadr ate-jugal
,
and poster iorly by the quadrates .

The has z
'

sphenoz
’

d is un i ted infron t to the posterior margin
ofthe med ian r idge or presphenoid

,
and beh ind

,
by a trans

verse suture
,
to the apex ofthe basioccip i tal . I ts ou ter borders
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and near ly .1 inch in br ;eadth i t is small in proport ion to the
s ize and strength ofthe j aw .

The mand ibular r anrus ofA nthr a cosa ur us consists offour
elemen ts

,
v iz . the den tary, the ar t icular

,
the angular

,
and

the splen ial.
F irst

,
the dentary

,
bear ing the tee th

,
is long and narrow

,
ex

tend ingfor nea rly two th irds ofthe length ofthe ramus ; its
anter ior end

,
wh ich rs a ttenua ted

,
forms one halfofthe sym

physis ; its poster ior, much broader, joins w i th the articular
p iece ; by its i nfer ior edge i t a rt icula tes w i th the splen ial
poster iorly and w i th the angula r an ter iorly . I ts surface i s

covered all over w i th closely set and poin ted tubercles.

Second
,
the ar t icular

,
th e most massive p iece ofthe ramus

,

is un i ted to the den ta ry lnfron t
,
from its upper margin ar ises

a low
,
ra ther rounded

,
coronoid pr

,
ocess and from i ts upper

and poster ior part the ar ticular process
,
bear ing the glenoid

cavi tyfor the r ecept ion ofthe condyle ofthe cr an ium. Th is
cav i ty is suppor ted by the descend ing process

,
wh ichforms th e

posterior edge ofthe ramus
,
and art icula tes below by a broad

surface w i th the angular p iece. The a rt icular cav i tyfaces
upwards and somewha t inwards and forwa rds ; i t measures
2 4L inches rn length

,
an inch rn w idth

,
and

0
inch ln depth .

I ts neck 1s strong arid devoid ofpostar ticular processes.

Th ird
,
the angula r . Th is

,
from its suture w i th the articu

lar
,
extends along to the an ter ior end ofth e ramus

,
form ing

its lower border and the rema in ing halfofthe symphysis. I t
a rt iculates by its upper edge w i th the splen ial beh ind and a t

about the m iddle ofi ts length, and w i th the denta ry lnfron t .
Four th

,
the Splen ial . Th is l ies along a grea t par t ofthe

inner surface ofthe ramus
,
a ttached along the upper edge to

the a rt icular and the dentary p ieces
,
below

,
both beh ind and

infron t
,
i t is connected w i th the angular

,
in conjunct ion w i th

wh ich i tforms two unequal ellipt ical open ings
,
the anterior

much less than the poster ior
,
wh ich dur ing l ife were filled by

membrane
,
these Open ings are separa ted by a long obliquely

descend ing process ofthe splen ial
,
wh ich a rticula tes w i th a

small upward proj ect ion ofthe angular . thus the Splen ial has
three connex rons w i th the angular p iece.
The tnner su rface ofthe r ight r amus ofthe mand ible rs re

presented in P la te X . fig. 1
,
one th ird ofthe na tural s ize.

I t measures 1 6 inches in length
,
and

,
at4 inches lnfron t ofthe

poster iormargin
,
4% inches inbreadth . I t bea rs 19 teeth

,
nearly

all ofwh ich are rn a good sta te ofpreserva t ion . The fir st i n
front rs 41 an inch in length

,
the second and th ird are a l i ttle

longer ; and thefollow ing th irteen are g inch , the last three b e ing
somewhat shorter than that .
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The teeth succeed each other as follows the fi rs t is i nch
beh ind the anter ior termi na t ion ofthe ramus

,
thc second 1 } inch

beh ind the fi rst ; a t the same d istance from the second a re the
th ir d andfourth

,
w h ich are in con tact w i th each othe r ha lfan

inch beh ind them a re the fifth and s ixth
,
a lso close toge ther

and these a re d is tan t from the seven th 1
1
6 i nch from th is to

the e igh th is i nch ; and there is the same d istance betwee n
the e igh th and the two next ( the n in th and ten th), wh ich ar e

also close toge ther these a re 120 i nch apa r t from the e leven th
the twelfth and th i rteenth

,
likew ise in con tact

,
a re a t the same

d is ta nce beh i nd the eleven th ; a t 1
3

3 i nch further back a re the
fourteen th

,
fifteen th

,
and s i x teenth , at short d istances from each

other ; and a t an in terva l offi ; inch from the sixteen th a re seen
the seven teenth

,
e igh teen th

,
and n ineteen th

,
wh ich a re in con

tact and somewha t sma ller than the others ; these a re placed
nea r the poster ior end ofthe den ta ry bone

,
termina t ing the

ser ies .

The outer surface ofthe left r amus ofthe mandible is g iven
in P la te X . fig . 2 . Th is bears 15 teeth

,
nearly all ofwh ich

have been worked out on the ir inner surface and are therefore
not represen ted in the figure

,
the i r outer surface be ing covered

by the matr ix asfar as the marg in ofthe alveola r border : por
t ions ofsix teeth a re seen nea r to the symphys ial end on th is
s ide

,
and a re i rr egula rly placed . On the inner surface the

tee th are more un iformly d isposed
,
and stand out nea rly halfan

inch above the alveola r border
,
wh ich is very strong and

sligh tly concavefrom end to end ofthe ramus . The den tary
p iece is un i ted below to the angu la r, wh ich forms the i nfer ior
convex border ofthe ramusfrom the symphysis to its articu

la t ion beh ind w i th the a rt icula r p iece . Th is
,
from its un ion

w i th the ang ula r, curves gen tly upwards,form ing the poster ior
border ofthe ramus

,
and is surmoun ted by the a rt icula r cav i ty

i t sends ou t backwa rds no postart icula r process .

The corono id process or r is ing is broad and elonga ted , pro
j ecting above the level both ofthe ar t icula r cav i ty and the
den ta ry bone a deep channel or mucus - groove runs along the
infer ior margin ofthe ramusfrom the an ter ior to the oster ior

end ofthe angular p iece ; i t then curves upwards and orwards

for a short space
,
and ends below the poster ior marg in ofthe

den ta ry bone .
The teeth are a rranged in a double ser ies (max i llary and

pala ta l) on each s ide ofthe upper j aw ,
and in a s ingle ser ies

on each side ofthe lower j aw . They a re ofpret ty un iform
size and shape throughout, excep ting the pala ta l tu sks. Those
ofthe mand ible are anchylosed exte rnally to the a lveola r mar
g in ; and a th in lamina ofbone , runn ing cont inuously over the i r
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inner s ides
,
invests them as in Lox o mma . They are

,
at the i r

bases
,
oval in outl ine

,
the long d iameter ofthe oval be ing

placed transversely to the l ine ofthe j aw . Above the alveolar
marg in they are circular up to nea r the ir ap ices, where a r idge
exists on each side

,
g iv ing the teeth a double edge . They are

long itud inally grooved, w i th fla ttened r idges betweenfrom the
alveol i u to near the ir ap ices . The whole surface ofthe teeth
is cos ts w i th a layer ofenamel

,
wh ich is th ickest at the apex .Ver tebr ce—Th i rty-six vertebrae were found in connex ion

w i th the skull - fi rst
,
a small one

,
wh ich has been pressed in

upon the skull between the supra temporal and the pterygoid
bones

,
and belongs probably to the upper part ofthe neck .

The rema in ing th ir ty-fiv e are imbedded in two separa te slabs
ofshale the smaller slab shows six vertebrae, all in a connected
ser ies ; one ofthese is figured in P la te X . fig. 4. The larger
slab h as twen ty-n ine vertebrae, also in a connected bu t con
torted ser ies

,
and lying nearly in the ir na tur al order

,
w i th thei r

di slocated and broken processes around and several r ibs lying
beside them .

The ver tebrae are alterna tely large and small
,
well ossified

and preserved ; and the an ter ior and poster ior surfaces ofthe ir
bod ies are both somewha t concave .
The bodies are broadly rounded and proj ect downwards ; and
the space between the an ter ior and posterior surfaces is con

cavefrom s ide to s ide
,
grooved

,
and p i tted in the grooves ; th e

under margin ofthe body is th icker than themarg in bound ing
the ver tebral canal ; so tha t the sp inal column at tha t part
mu st have been convex on its abdom inal aspect moreover the
bodies are pecul iar in having the upper borders ofthe ir an

terior surfaces proj ect ingforwards in theform ofa r idge
,
wh ilst

th e lower borders ofthe ir poster ior surfaces proj ect in a simila r
form downwards. The s ides ofth e bod ies are level w i th each
other nofacet is visible on the s ides ofthe vertebral bodies
for the a rticula tion ofthe heads ofr ibs ; bu t th eface t on the
transverse process is d istinct and large

,
but is not d iv isible

into anupper and a lower part . The neur al canal is remarkably
smallfor the size ofthe vertebra . The transverse and zygo
matic processes and th e sp inous processes arise

,
in th e speci

men figur ed
,
from the s ides and top ofth e a rch ; they are all

massive and ofconsiderable s ize ; th e transverse processes
have a length ofla inch , a breadth of195 inch, and a th ick
ness offig inch . The direction ofth e transverse process is
almost d irectly outwards tha t ofthe anter ior pa i r ofz ygapo
physes

,
wh ich are ra ther concave

,
is upwards and sl igh tly

inwards ; the poster iorface downwards and ou twards
,
and are

somewhat smaller than the anter ior pa ir .
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are dev ia ted to the left and at r igh t angles to the others . The
upper end h as been broken offobl iquely

,
together w i th the

bones onwh ich i t rests . I t is 4 inches in length as i t lies ;
th e lower end strongly resembles the lower end ofa femur,
and h as been compressedfrom s ide to s ide . The shaft h as
b een

'

long itudinally broken in upon its cav i ty , and is therefore
irregular ; and the upper end or head is en t ir ely want ing .

P la te XI . fig . 1 is a transverse sect ion ofa max illa ry tooth
OfA nthr a cosa u r us

,
from a specimen in my collect ion , other

than tha t figured in theformer P la tes. I t is made at a l ine
a l i ttle below the apex and above the top ofthe pulp-cav i ty .

I t is ra ther more ell ipt ica l than circular in outl ine
,
hav ing two

sligh t r idges corresponding to the ends ofthe long d iameter ;
these r idges show the pos i t ion ofthe two cutt ing- edges ofth e
tooth . Th e den t ine pervades the whole a rea w i th in the enamel,
a th ickish layer ofwh ich encloses the dent ine. I t does not
appea r tha t th is par t ofthe tooth has undergone any fla t tening
or other injur y .

F ig . 2 is a transverse sect ion a l i t tle below fig . 1 and j ust
below th e top ofthe pulp - cav i ty . The ou tl ines ofthe tooth
and ofthe pulp - cav i ty are oval

,
tha t oftheformer broadly so.

No coa t ing ofenamel is v is ible
,
excep t at one part

,
where a por

tion ofma tr ix is adheren t to the tooth ; a stella te appea rance
,

wh ich str ikes the eye at once
,
a r isesfrom the arrangemen t of

fifteen fusiform bod ies ofligh t- colour ed den t ine a round th e
pulp- cav i ty

,
rad ia t ingfrom i t to the ci rcumference ; the in ternal

ap ices proj ect sligh tly in to the pul p - cav i ty and g ive to its

outl ine an undulat ing appea rance ; the ir external and more
pointed ap ices reach qu i te to th e cir cumference ofthe tooth

,

where a na rrow per ipheral band passesfrom the outer margin
ofthe tooth di rectly into each ofthem

,
extend ing for a shor t

distance towards the pulp- cav i ty . The den t inal tubes ofthe
fus iform bodies all pass in to th is na rrow infolded band

,
wh ich

is dark-coloured
,
not ligh t as in Lox omma . The l igh t- colour ed

fusiform bodi es appear as ifimbedded in den t ine ofa dark
colour

,
wh ich is ow ing to the tubul es ofi t be ing black and th is

dark dent ine is broadest at the periphery ofthe tooth
,
in each

in terv al be tween the Sp indles . The den t inal tubes in th is
dark part passfrom its middle

,
rad ia t ing outwa rds towards the

periphery ofthe tooth .

F ig . 3. is a tr ansverse section a l i ttle below fig . 2
,
but st ill

above the terminat ion ofthe radi a t ions ofthe pulp- cav i ty . I ts

form is more ell ipt ical than tha t oftheformer sectrons ; the same
radi a ting fusiform bod ies ofligh t- coloured dent ine

,
bu t ofa

larger size
,
are seen

,
encroach ing upon the external da rker den

t ine the narrow infolded per iphera l band runs inwa rds here
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for two th irds ofthe length ofthe ligh t - coloured sp ind les ; i t is
therefore longer

,
is more d ist inct

,
and very s inuous .

The den t i na l tubes rad ia te as before from the whole ma rg in
ofthe pulp - cav i ty i n to both the l igh t and da rk den t i n e ; thosepassi ng in to the former

,
after the most beau t ifu l wa vy w ind

ings
,
end in the s ides ofthe i nfolded per iphera l ba nd ; those of

the la tter rad ia te to the per iphery . No granu la r layer ofden
t ine is seen in th is sect ion .

F ig . 4 is a transverse sect ion a li ttle below th e a lveola r
border

,
a port ion ofwh ich is a t tached to the sect ion . The

tooth has a t th is pa rt been cr ushed
,
and pa rts ofthe den tine

are here and there dis rlaced ; but i t can be seen tha t th efull
corn le x ity ofthe toot is here d isplayed

,
and tha t th e cav i ty

is el iptica l . The da rk den t ine ofthe exterior ofthe tooth is
nruch less in propor tional s ize than the l igh t . The sp indle
shapes ofthe la t ter ar e no longer v is ible

,
bu t a re represen ted

by tracts passing in from th e dark exter ior andfold ing upon
themselves as they pass towa rds the pulp - cav i ty

,
the ou tline

ofwh ich is far from d ist inct
,
owing to the breakage ofthe

pa rts a round . In to each ofthese tracts enters
,
from w i thout

,

the narrow per ipheral band not iced under fig . 3 as be ing very
l igh t - coloured and sinuous . In fig . 4 th is narrow band is much
more s inuous

,
andfollows the w i ndings or convolut ions ofthe

l igh t den t inal tracts to nea r the ir extremi t ies, wh ich are fre
quently conti nuous w i th each other bu t the infolded na rrow
tracts a re not so

,
keep ing separa te . The narr ow bands a re

here dark instead ofligh t in colour
,
and granula r . The folded

tracts a re here and there sepa ra tedfrom each other by clea r bu t
irregularly shaped spaces

,
wh ich are parts ofthe offsets ofthe

pul
- cav i ty .

here are
,
in terven ing between the commencemen ts ofthese

long w ind ing tracts at the per ipheral layer ofden t ine
,
others

wh ich are very short
,
ru d imen tary

,
and mammilla ry

,
proj ecting

in to the ou ter ends ofthe d iv is ions ofthe pulp - cav i ty . These
a lso have a na rrow dark band ofgranula r den ti ne in the i r in
ter ior . The same arrangemen t occurs in the teeth ofLox omma .

The den t inal tubes all rad ia tefrom the marg ins ofthe cen tral
pulp- cavi ty and its ramifica t ions ; most ofthem pass through
the ligh t - coloured den t ine ofthe s inuous tracts

,
and end in the

narrow dark band runn ing through them ; those , however,
wh ich rad ia te ou twards from the ends ofthe offsets ofthe
pulp- cav i ty are spread ou t i n a fan-l ike expansion

,
and

,
after

pass ing through a ser ies offinely a rched li n es crossing them
,

reach the exter ior ofthe tooth .

The teeth ofA nthr a cosa ur us are
,
in fact

,
like those Of

Lox omma
,
formed ofa ser ies oftooth lets surround i ng the pulp
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cav i ty the Offsetsfrom th is are the pulp -cav i t ies ofthe tooth
lets ; the part be tween the extremi ty ofthe offset and the

exter ior ofthe tooth , consist ing ofrad ia t ing tubules and im
bedd ing dent ine

,
forms the crown ofthe toothlet ; wh ilst th e

fangs areformed b the s ides ofthe offset ofthe pulp- cav ity
tha t is

,
b one h afofa s inuous tract ofl igh t dentinefiith e

narrow
,

ark
,
granular

,
infolded band ind ica t ing the l ine of

separa t ion between the toothlets, or the ir line ofun ion, accord
ing to the v iew taken ofthe ma tter .
Ofthese toothlets there are abou t twen ty-four

,
large and

small together ; and the ir crownsform the r idges seen on the
exterior Ofa tooth .

In Lox omma the dent inal tracts or pl icae are much less
tor tuous than the correspond ing parts in Anthr acosaur us ; bu t
the infolded band

,
wh ich is dark in the latter

,
is ligh t in th e

The arrangemen t ofa compound tooth is really the same
in both these an imals. Enamel is v isible ; but certa inly none
is infolded into the plicae or elsewhere . No cemen tum is any
where visible .
In my cab inet

,
thefollow ing separa te bones ofAnthr aco

s a ur as from our coal- shale
,
and not already not iced

,
occur

One r ight max i lla —Th is l ies in the ma tr ix w i th its inner
surface exposed , andmeasures 8 ; inches in length by I i inch
in breadth at 34; inches beh ind its anter ior end ; from th is
poin t i t d imin ishes slightlyforwa rds

,
but much more rap idly

backwards. I t bears 19 teeth
,
all ofwh ich are erfect and

,

w ith the except ion ofthe last
,
measure inch in Tength from

the base at the alveola r border to the apex . They are oval at
the ir base in the transverse d irect ion ofthe j aw ,

in wh ich they
are a rranged asfollows —The first four are placed at a shor t
d istance beh ind the an ter ior end

,
and are in contact w i th each

other ; the fifth is {17 inch beh ind thefour th , and the like dis
tance in fron t Ofthe s ixth and seven th

,
wh ich are in contact

w i th each other 2
3, inch separate the seventhfrom the e igh th

,

wh ich is the same istance infron t ofthe n inth
,
ten th

,
eleven th

,

and twelfth
,
wh ich are in contact w i th each other ; after an in

terspace of27, inch come the th irteen th and the other six
,

wh ich are alinear ly 4 inch apart from each other . The ir su r
faces appear to be eroded

,
wh ich g ives to the teeth a r idged

appearance . The seven teen th tooth h as been extracted and
the microscopic sections represen ted on P late XI . figs. 1

,
2
,
3
,
4

were madefrom i t .
One guaa

’
r a tej ug a l bone, in a good sta te ofpreserva tion

,

show ing both its surfaces. The upper surface shows the deep
derg

ession or mucus-groove along its outer margin
,
as figured

i n la te VII I . fig. 1
,
also the tubercle w i th the line from i t
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In referr ing to the descr iption ofP ter op la x ,
H. St A .

,
in the

‘A nna ls
,

’
ser . 4

,
v ol . i . pla tes x iv . xv . fig . 2

,
I find i t meces

sa ry to correct wha t now appea rs erroneous in tha t paper .
The sternal pla tes

,
figured and descr ibed as belong ing to P ter o

p
la x

,
I now th i nk cannot properly be a ttr ibuted to tha t an imal.

l
‘ha t they may have belonged to Anth r a cosa u r us or Lox omma
is more probable ; bu t even tha t is doubtful. F ig. 3 of
pla te x iv .

,
called praemax illa ofP ter op la x , does not belong

to P terop la a: at all
,
bu t is a praemax illa ofLozcomma A ll

manni . P la te xv . fig. 2 is named as a vertebra ofP ter op la x ,
bu t is in reali ty a vertebra ofA nthr a cosa u r us ; and in ou r

descr ipt ion ofi t w e not iced its resemblance to the vertebra
figured in On. Journ . Geol . Soc. v ol. x ix . p . 63

,
1 863

,
as tha t

ofA nthr a cosa u r us by P rof. Huxley .

Three crania (one in the Leeds Museum and two i n my
cab i n et) a re all we know as ye t ofth is ra re amph ib ian . On

one ofthese la tter lie two r ibs wh ich most probably belonged
to the same an imal. Tha t on the upper surface is en t ire and
much like a r ib ofLox omma

,
but smaller ; both head and

tubercle are well shown : tha t on the under surface cannot
well be descr ibed , as i t is not sufficien tly exposed . A ll three
specimens are from Newsham

,
nea r B lyth

,
Nor tlrumb er land.

The general configura tion ofthe under surface ofthe skull
is much the same in Lox omma and in A nth r a cosa u r us

,
bu t is

very d ifferen t in P terop la a'. The vomers pass much further
forward in Anth r a cosa u r us than in Lox omma . The ir an terior
ma rg ins in the la t ter are just in front ofthe vomer ine tusks

,

and are sutured to each other on the med ian line ; by the ir
outermargins they jo in the max illar ies

,
and beh ind the pa la te

bones ; wh ilst in A nth r a cosaur us the a nter ior end ofthe pa la te
bone lies in between the vomers and the ma x illar ies . The
poster ior par t ofthe pala te is much the same inA nthr a cosa ur us
and Lox omma , bu t , sofar as I can ascer ta in

,
is probably very

d ifferen t in P ter op la a'.
Wheth er Anthr acosa u r us possessed ep iot ic horns like Lox

omma and P ter op la x is not determinable
,
the specimen being

deficien t at these pa rts .

The teeth OfAnthr a cosau r us d iffer much from the teeth of
Lox omma ; they ar e sl igh tly oval in outl i ne and altogether
stronger than the la tter,wh ich are much fla ttened . The teeth
ofboth in sect ion show most beau t iful Labyr inthodon t strue
ture . The teeth ofP ter op

‘

la x have not as yet been found .

The vertebrae and r ibs in Anthr a cosa ur us and Lox omma are

oflarge size, very strong
,
andmost d ifficult to distingu ishfrom

each other when found sepa ra te . None Ofthe vertebra Of
P ter op la zr have ever been d iscovered .
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EX P LANA TION O I“ TIIE P LA TES.

P LATE VIII .
Upper surface ofcranium ofA nth r a cosa ur us R ussel/1

,
one th ird the

na tu ral si z e ; P ma x . prmma x illa ; 141 g , mucu s g roove ; A .no
,

anterior nasa l or ilice ; A , na sa l bone ; i ll a x
,
max illa

, L,

lac r3mal bone ; J u , j uga l ; Qu j ,
a quad rate-j ugal ; Qu, quadrate ;orbi ta l 1 acui t ies ; F r ,fronta lqs ; P 1 .fr ,prefrontal ; postfron tal ; P l .0,

posto rbi ta l ; P pa rie ta ls,iirith parietal ora inen : Sq, squamous ; S. O ? supraocc1p1
o

tal
,
so

ca lled ; E , epie t ic T.

,
F tempo ra lfossa ; 1520 , supraocc ipi ta l ;

E S
, e x occi

fi
i

z

ta l ; " and, anterior end ofleft mand ible o 1 erly1ngpa r t ofsku P . .B palate bone , po s te rior end ofrigh t side displaced .

Upper
,
and fig . 3 under surface ofa derma l scute : a

,
anterior

end .

P LATE IX .

Under su rface ofsame c ran ium, one th ir d the na tural si z e . P .ma x
,
pr ie

max illa ; V, vomer ; C
,
na sal channel ; Aj a x , maxilla ; P a l,palate-bone ; P .

0
,

1):
alateT - tusk ; P .t.p ,

pala te- teeth
, sma ll pes

te rior se r ies ; orb i ta l vacu i ties ; P ier
,
pte rygoid bone ;ba s isphenoid ; P r .aph , presphenoid ; P rfl , prefr ontal ;

L
,
lacrv ;1nal Ju

,,

(3
11gal

o

; Qu j a ,
.
qnad1 a te

-j ugal ; B oo, bas i
occ ipi tal ; Qit , qua ra te ; Al and , r igh t ramus ofmand ib le over
lv ing par t ofright side ofsku ll .

P L ATE K .

F ig . 1 . Inner su rface ofright mandible ofsame , one th ird the natura l
si z e . A r

,
articular pieee ; D ,

dentary ; S, splenia l ; An, angular ;
symphysis .

Ou ter surface ofleft mand ible, one th ird the natural siz e . A r
,

ar t icu lar piece , I ) , dentary ; A n, angu lar ; ll1g , mucu s groove.
Dorsal r ib , two thirds the na tu ral siz e .
Dorsal v eneb ra , na tural siz e , entire .

P L ATE X I . Sections ofteeth ofA nthracosaur us .

Transverse sec tion ofmaxill ary to oth near to apex and ab 01 e pulpcav ity
,
magn ified ]2 diam. E

,
enamel ; I ) , dentine .Transverse sectionj u st below t0p ofpulp- cav i t3. E

,
th in enamel ;

D J, light dent ine ; D d , dark dentine ; P , pulp- ca 1 i t3“ short
infoldings ofperiphera l bands ( P I) into apices offusiform light
dentine a re seen also rud imenta r3 radia ti ons ofu -lp

- cav i t3 .

Transverse sect ion a li t tle below fig. 2 and above t e rad ia t ions of
the pulp -cav i ty, the r udiments tDefw h ich are indica ted as in
fig. 2 . D .

,
l ligh t dentine dark dent ine ; P ,

pu lp cavi ty
,the infolded periphera l bands ( P I) ex tend inw ards two th irds of

the d istance tow ards th e nlp
-ca 1 1 1yTransverse see t 1on a l i t tle gelow the level ofthe alveolar border .

D J, ligh t den t ine ; I ) . (1, da rk den t ine ; P ,
pulp- '

ca 1 ity P l
,pe riphe ra l band infolded ; P . irregu la r radia tions ofpi 1l ca 1 1t 1

P ort ion offig 4. magn ified 4Qd iame ters . N I , tooth le ts : ) 1, light
dentine ; D r] dark dentme ; P l, pe riphera l band infolded and
sinuou s : P P P , p 11 lp

- ca 1 i t 1 .
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XVII . TheMamma ls ofTu rkestan.

By Dr . N . SEVERTZ OFF .

[Continuedfr om p .

59. Lagomys r u tilus
,
11 . sp.

*

The summer a s well a s the w inter dress may be descr ibed
from an adult specimen in change offur

,
wh ich was obta ined

in the end ofMay in the moun ta ins ofVernoe . The W in ter
ha ir is tolerably long

,
greyish yellow

,
w i th a black adm ixture

commencing from the nape ; the roots ofthe ha ir a re da rk
lead - colour . I t d iffersfromL . r zgfescens, Gray, in hav ing no
wh ite a t all on the head

,
themiddle ofthe neck

,
the belly

,
and

the inner s ides ofthe legs ; all these par ts a re pale yellow
(fu lvescentes) . Sides

,
throa t

,
and the outer s ide ofthe legs

yellow ish brown ; the ears a re large
,
rounded

,
and covered

w i th harsh yellow ish grey ha ir ; the whisker s a r e yellow ,
w i th

a few black ha irs among them the claws are black . Length
8% inches .

Summer dr ess . The whole upper par t ofthe body l igh t fiery
brown ; the throa t chestnut- colour .
Young . The upper par ts ofthe body are yellow ish grey

,

yellower than they are in the adult in w inter ; the forehead
l igh t redd ish brown . I obta ined an old and a young speci
men in the end ofMay 1 867 in the moun ta ins nea r Vernec,
at an a lt itude ofabou t 7000 to 8000 feet . I also got an

example in the spr ing change ofdress
,
prev ious to the two

above men t ioned
,
in the rocks abou t the r iver Kara - bur

,

south ofA u lj e- ata
,
in the end ofJ ime

,
abou t 6500feet above

the sea
,
consequen tlyfurther sou th and lower than the others

bu t i t w as st ill moult i ng : th is specimen I lost afterwa rds .

The full summer dress is apparently a tta ined at d ifferen t
t imes

,
from the middle ofJune un t il th e m iddle ofJuly .

When moult ing they ar e p ied
,
w i th w ide equal spots ofthe

br igh t redd ish b rown colour these spots
,
as I remember

,
were

sma ller on the Kara - bur specimen than on the one fromVernoe (wh ich is now in the Moscow Museum) bu t in both
these pa tches are very i rregula r .
I tfrequents places covered w i th jun iper trees

,
and is not

par t icularly w atchful, all the three specimens obta ined hav ing
b een shot a t very shor t range .

[Cfthe r ently descr ibed Central-A sian s ecies,Lagomys ladacensz's
and L . macr otz

'

s, Gunther , Ann. 8:Mag . Nat . ist . ser . 4
,
xvi . p . 231 ;

L . a u r z

'

tus and L . gn
'

seus
,
Blanford, Journ . A siat . Sec.

‘

Beng . xliv. p . 1 1 1 .

- E . R . A .]
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becomes w ider on the outer s ide ofthe ear

,
expanding into a

la rge black spot l —é inch in length and 6 lines in width .

Bu t th is extension ofthe black edge on the outer s ide ofthe
ea rs is a lso tolerablyfrequen t in L. Lehmanm

’

,
but not beyond

15 line or , at the u tmost, 2 lines in w idth .

For a compar ison ofthe skulls ofL . Lelamanm
'

and L . tola z
'

I do not possess any ma ter ia l ; but accord ing to the above
mentioned characters ofthe former

,
the skulls ofboth species

must be compa red w i th L. tz
'

mz
'

dus .

L . Lelzmamzi inhab i ts a ll the local i t ies ofthe Th ian- Shan
mounta i ns wh ich were explored by me

,
ascend ing to a he igh t

of feet
,

e . almost up to the u tmost lim i t ofth e
jun iper bushes, but only sporad ically . I t i s very numerous
in the pla ins ofthe Ch i lik and its tributar ies ; wh i lst south of
l ss ik kul

,
on the Suck -Tub e and K i r—dja l

,
in the A lexan

drowsk mounta i n - cha in
,
and nearMerkc

,
i t w as notfound by

me
,
and i t does not appea1 to inhab i t the Ka i atau . On the

other hand
,
i t is numerous on the steppes ofI ley

,
as a lso on

the Syr -Da a steppes asfar a s the Ka ra tau
,
andfurther west

asfar as La

l

lie A ra l. I ts range is bounded on the west by th e
Casp ian

,
a s i t h as onlv b een found on the eastern shores of

tha t sea . I have named i t after the traveller w ho firs t oh
ta ined ex amples ofth is species .

6 1 . Camell ia ba ctr z
'

anus .

Throughou t Turkestan in summer i t ascends even to the
utmost summi ts ofthe moun ta ins .

62 . Camefus dr ama s .

Occurs only in the western parts ofTurkestan
,
and even

there only in the lowest pla ins I myselfd id not see i t at any
eleva t ion above 1000feet .
B. bybr z

’

a
’
us is found in exactly the same locali ties as the

preced ing .

63. A ntilop e subg u ttur osa
*

.

R es iden t throughou t Turkestan in those locali t ies wh ich do
not exceed the alti tude of4000feet bu t i t is commonest on
the pla ins ofabou t 1000feet .

[A ccording toMr . Blanford, Turkestan examples differ fr om the

t3pica lform in their darker face-markings and the mu ch less open cur ve
oftheir horns ; b ut as inte rmediate specimens occur in P ersia, h e onlysepar a te s the Tur kestan ante lope as a var iety, ya rkandensw ( Journ A s.

Soc . Beng. xl iv . p .
—E . R . A . )
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64. Ann
'

lop e su it/a .

I never me t w i th th is spec ies
,
except in w in ter

,
wh en i t is

tolerably common throughou t Turkestan , w i th the except ion
ofthe Z a re vshan dis tr 1cts and the K is i l-kum steppes

,
ex .

tend i ng a s fa r as the sea ofA ra l . For the summe r i t leaves
th is coun t ry fo r th e north .

65 . (His Ka r elini
,
sp. n .

1 me t w i th th is s
p
ec ies in the h igh moun ta ins ofthe north

ea s tern po 1 t io n of'I u rkesta 1 1
,
whc 1 e i t kept a ll the yea r round .

( ( i fnfi 'b . )
66 . U r l

'

s P 0117
,
B lyth .

Inhab its the summi ts ofthe moun ta ins ofNorth - eastern
Turkestan

,
and does not descend be low abou t fee t

,

keep ing mos t ly j us t below the range ofperpe tual snow .

( Cf. mfie . )

67 . oi1 t
'

s He insc
'

i
,
sp. 11 .

A t the same alt i tude as 0. Ka r elz
’

m
’

,
only sou th ofthe

loca li t i es inhab i ted b y the la t ter . (Cfz
'

zgfr h . )

68. 11 13 1
'

1 111071ta 'na
,
sp. 11 .

In the western Th ian - Shan moun ta ins and the Ka ra tau th is
a n imal is a res iden t in the la rch -wood anda pple and ash -grove
d is tr ict

,
abou t 6000fee t a lt i tude . ( Cf: aye-a. )

69. Or z
'

s ( tr ies
,
v a r . stea topyga .

Is kept throughou t Tu rkestan up to a he igh t of7000 to
8000fee t above the sea , and in summer even to the range of
perpetua l snow . ( C

'f

Gu l
'

s Ka r elinz
’

,
Sev . Ovis P oli't

'

. Ovis Sev .

Ov z
'

s myr imontana , Sev .

Before descr ibing and compa r ing the d ifferen t cha racters of
the above species ofTurkes tan sheep d iscovered by me, I
th ink i t des irablefor clearness to expla in the d ifferen t d ist ino
t ions ofthe species form ing the enus Ovz's

,
many ofwh ich

a re in troduced b me herefor the first t ime .

The specific characters ofsheep cons is t in the d ifferen t s ize
and shape ofthe horns and the v a r ious pa rts ofthe skull

,
the

shape ofthe whole head , the ma n e ofthe neck
,
the d ifference

i n colour
,
and the s i z e ofth e an ima l. Th e gen eralformofthe
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body and the proport ions ofthe an imal’s bones to each other
a re very s imilar inmost of, the species ofth is genu s .

The most str ik ing characters are those ofthe mane ( in such
species as ossess one) and the horns ; bu t wh i lst these are
‘
only fully eveloped in old male specimens

,
the characters of

th e skull and the mark ing ofthe sk i n are ava ilable in both
sex es and at all ages. The characters ofth e horns have
already been successfully used by Blasius for the easy and

exact sepa ra t ion ofthe d ifferen t sheep . But in those species
recogn ized by h im he h as not not iced all the pecul ia r i t ies of
the horns wh ich ar e constan t

,
and therefore may be used for

the more easy separa t ion ofthe d ifferen t species . Hav ing
d iscovered some new species

,
I w as consequen tly obl iged to

find some new characters ofthe horns
,
wh ich had not been

used by B las ius
,
and thus to complete the geometr ical list of

the i r var iat ions .

The horns ofan adult sheep presen t a double sp i ral .
l st

,
the inner marg in ofthe horn descr ibes a sp iral

,
wh ich

would fi t on an inserted con e
,
called the a x i l sp ir a l,w h ich offers

some character ist ics ofwh ich B lasius h ad not taken any notice .
2ud

,
round th e horn - core

,
even ifi t w ere stra igh t

,
run three

edges each descr ib ing one Sp iral along the whole length ofthe
horn -core ; th is is the edg e spir a l, wh ich h as been used by
Blasiu s in defin ing specific d ist inct ions .

The whole sp iral ofthe i nner marg in is d iv ided in to three
curves : 1 st

,
the basa l cu r ve ascends ; 2nd, the median cu r ve

descends 3rd
,
termina l or fina l cur ve, wh ich aga in ascends .

The d irect ions ofthese curves from th e vert ica l sect ion of
th e skul l may be represented by stra igh t lines or chords the
angles formed by these chords and the axis ofthe vert ical
section ofthe skull serve a lso as charactersfor d ist ingu ishing
the d ifferen t species . Furthermore

,
the horns ofall sheep

presen t three surfaces separa ted by more or less rounded edges,
ofwh ich la tter the two exter ior are the nucka l edg e

”
and

“fronto- or bi ta l edge,
”

and the th ird the in ter ior or
“

fi
'
onto

azu cba l edg e.

”
Ofthe th ree s ides or surfaces ofthe horns

,
th e

two most inter ior may be called the “fronta l su 1fa ce ”and

nuclea l swface” (w h ich meet at the fron to-nuchal edge), and
the th i rd the exter ior or “ or bi ta l surfa ce .

”

The edges
,
the surfaces

,
and the imag inary chords ofthe

horns offer very good specific di stinct ions . The d ifferences in
the horns

,
as already ment ioned, are completely v isible only

in adult male specimens ; and the younger th e an ima ls th e

more similar are the ir horns . Theform
,
the separation, and

a rt icu la tion ofthe d ifferen t bones ofthe skull are most d istinctly
seen in young specimens— that is

,
as long as the separate bones
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from the island ofCyp1 u s ; a species closely a llied to the
f °

,
0 1me 1 f1 ou1 A s ia M inor ; ill . Gmel .

,
fromNorthern

P e 1 s ia ; ll . l 1
°

1g 11e 1
°

,
Bly th , fi e ru Chorosan ; ll]. 11 1 /ca l Br .

,

fi om Tu rcomania ; and r .

,

ll f1 om the Hima
layy
Th is genu s

,
i n the sh ape ofthe hor ns

,
shows an approach

to the goa ts ; and the abov e named species ofAmmoa ag us and

zEg ocer os are closely allied to i t . Thefor
,

me1 be i ng bu i lt like a
sheep and hav i ng homs e x actly hke 11l 11 1 1 11 1011, i

,
113 wan ts the

laervma lfossae ot the goa ts infront ofthe orb i t 1 11 consequence
ofthe sma ll developmen t ofthat bone ; there i s also no r idge
on the nose . Th e only species inhab i ting Afr ica °

IS the im
g elap lz us . The la tter

,
bes ides thew ant ofthe lacrymalfossae

,

d iffers also in its structu i e
,
be ing bu ilt like a goat

,
in the shor t

skull and the beard wh ich °

i sfound onmale specimens
,
in the

shape ofthe horns on ly does i t resemble 111 1131111011 . These
la t ter are a lmost smooth

,
i n wh ich th is form d iffersfrom the

sheep as well asfrom the goa ts ; i t is the Cauca sian species
E . P a lla si i

,
Bou i ll. A nother species

,
wh ich also possesses a

beard and ov ine horns
,
occur s in Cabul (Journ A sia t . Soc.

ofBengal, 1 840, p . 440 ; W agn. F or .tsetz v . Schreb . 1 844
,

Suppl . iv . p . 540
,
note).

Hav ing in th is w ay fixed (by help ofcompara t ive d iagnos is)
the posi t ion ofthe Turkestan sheep °

m systema t ic classifica

tion
,
I th ink i t w ill be well to sta te the ir specific d ifferences

before goi ng on to their more deta iled descr iption .

[To be conti nued ]

PROCEED INGS OF LEARNED SOCIETIES.

ROYAL SOCIETY .

Mar ch 9, 1 876 .
— Dr . Gunther ,M.A . ,

Vice- P r esident
,
in the Cha ir .

On the Development ofthe Crustacean Embryo, and theVariar
tions ofForm exh ib ited in the La rvae of38 Gener a ofP odoph
th almia . By C. SP ENCE Bam,

F .R .S.

The au thor state s tha t , although th e general forms ofseveral
genera ofP odophthalmou s Cru stacea ar e known

,
yet the deta ils

ofth eir structu re have been so u nsat isfactor ily flygu r ed and de
scr ibed , tha t the value and impor tance ofheredi tary e lements are

incapable ofbe ing studi ed and apprecia ted .

Through D r . Car pen ter he rece ived fr omMr . P ower an offer of
a cons iderable number oflar vae ofexotic spec ies , together w i th
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the pa rents from wh ich the v had b een obta ined ; in rela t ion to

1 1 h ichMr . P owe r 11 rote '

DB 1 11 S l it , - l l1a 1 e to tha nk vo ufor vour k indness 1 11 answering
my le t te r to Dr . C ,

a rpen te r and fo r the memoirs .My colla t ion o t Cru s ta cea and the micr oscope - slides ofthe
la rvaz a re a t p resent , and have b een , packed up in Fo r t Lou is .

Now I am a

g
a in 0 11 deta chment ; and ifleft here in peac e for a

few month s , I shu ll a r range my spe c imen s and finish up themicro
scopic d rawings .

A ll mv lamma re ha tched 1 11 ba s in s ( the only k ind ofaq ua ria
my n omad life a lloa 8 me to Use ) : so ea ch crab or prawn &c . whose
la r vze I possess is ident ified w ith its young . And th i s reminds me
tha t on r ead ing F r it zMu lle r 's paper in the ‘A nna ls ( 1864,

vol.

x iv . p . I wa s mu ch as t on ished
,
a s n one ofthe prawns or

prawn- a llie s whos e young I have ha tched show any su ch Na up lms
form a s shown in figur es I 3

, &c . , but a ll I have observed as

ve t are bo rn like fig . 8
,
o r nea r 1 t .

I have be en qn1te unable to r ea r any c rab- larva: beyond a da y

or two after bnth ; whethe r tb av requ i 1 e moving 11 a te r or not I do
not know ; but certa in ly ,

though I have kept the pa rents ali 1 e for
severa l weeks in bas ins ( the 11 a ter cha nged once or tw ice in 24
hou rs) ofsa lt wa ter , the same method wou ld not su cceed w i th
the la r v ze . I then t r ied small a quar ia ,

and signa llyfa iled aga in .

I have not been in the neighbourhood offresh wa ter as yet
,
so

have had 11 0 oppor tu n it ies ofobserving th e fr eshwa ter Cr ustacea ,

though there a re a good many crab and sh r imp forms . I have
found two ki nds oftha t cu rious parasi tic cr u staceanwh ich adher es
like a little poly pus , a mer e bag w ith a pedu ncle , b ut contai n ing
hundreds ofyoung Crustacea whose genu s 1 do not know , as I
cannot find any accoun t ofthem inVan der Hoeven

°

s
‘ Z oology

“ IfI succeed in get ting posted to one ofthe regiments here ,
my life w ill be more stationbar y , and I shall ha1 e far bet ter chances
ofw ork ing my crab—hat ch ings .

“ In Fr i tzMuller 5 pape r before refer1 ed to , I fancy tha t he has
not ha tched the differen t lar vae ment ioned . Afte r r ead ing the
paper ver y ca refully, I cou ld not help tanc1me tha t the 1 a r ions
stages ofde 1 e lopn1ent w e r e not ha tched through , b ut specimens
we re captu red at differen t t imes , and perhaps la rva: oftotally diffe
r en t spec ies ha ve been g iven a s s tages ofthe same an imal . I say
th i s w ith g reat doubt but r ead ing the paper w ill, I th ink , br ing
eve ry one to th e same con c lusion . Thus he says , ‘ th e unalter ed
Na up lius form, probably the same in wh ich the an ima l escapesfrom
the egg . came u nder n o t ice only once aga in

,
Th is la rva ( taken

on the 13th ofJanua r y ) is closely approached b y fo u r o thers ,
probably belong ing to the same swarm,

wh ich w er e taken at the
same t ime ( 24th and so on.

“ To tow a ne t in these t r opica l sea s and to examine all the
microscopic Crustacea wou ld give a mo s t ext rao rd ina ry as semblage

New genu s a llie d to Sa t-011 11 110 ,
which ha tch la r vae in the ci rnped pupa

s ta ge . S. B ]
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offorms bu t I doubt ifi t is so useful a s tracing the steps ofind1
v iduals . file file as

I have not yet hatched the land Hermit crabs , though I suppos e
they are much as the ordinary sea specimen s, and they certa inly
spend the ir larval life 1 11 th e sea .

P r ay excu se my rambling lette i , and please let me know ofany
way in w h ich I can be ofany u se to you in my humble dips into
natu ral h istory. You rs ver y tru ly ,

W I LMOT HENRY P OWER ,

Sfafi l Surg eon, 44th R eg t. , Lt. Inf.

Some time afterwards the au thor rece ived the promised collee
t ion , together wi thMr . P ower ’s draw ings and note s . These have
enabled h im to identify the pa ren t forms ofsome known larvw,

and also to determine those ofsever al u nknown genera .

I t has also led him to the convict ion ofa u ni ty ofch aracter
throughou t the var iou s forms and changes ofCrustacea ; tha t
var iety in form is never inconsisten t w ith homolog ica l tr u th tha t
par ts suppr essed or rendered abor tive for w a n t ofuse ar e never
absolutely lost , and ma y be reproduced u nder condi t ions tha t may
requ ire them.

The ey es ofthose Cr u stacea , such as A lp heus, tha t inhabit dark
places ar e r educed in power a ccordi ng to the condi tion oftheir
hab ita t . But these organs a re , in the ir larval sta te

,
a s W ell deve

loped . ifnot mor e so, as any ofthose whose life is passed in th e
br igh t su nsh ine ofth e su rface ofth e ocean.

The blind D idamia broughtfrom the depth offou rmiles below the
surface ofthe A tlant i c by the dr edges ofth e ‘Challenger ’

difi er s

in no r espectfr om P olych eles , taken byHeller in the compar at ively
shallow Adr ia t ic sea . In the blind prawnfrom theMammoth Cave
ofAmerica ,

and the sightless Nep h rop s ofFormosa ,
th e organs of

v ision ar e r edu ced to th e smallest condi tion consisten t w i th their
re tention ; and in the Ci rr ipedes the eyes are r epr esented by the ir
nervou s appara tu s only .

The severa lforms oflarva have not
,
in the pr aw n all ies

, shown
any approac h to the A (mp lius sta te

, as mentioned by Fri tzMu ller ;
so tha t the au thor believes tha t i t mu st be confined to the genus
P eneus alone among the P odophthalmia . Nor should it beforgottentha t the Naup liu sform has only been obser ved as a fr ee- swimming
animal .
The au thor has taken th is opportun i ty ofmak ing a close e x ami

na tion into th e ea rlier stages in the development ofthe embryo,
and compar ing the progr ess w i th in the ovum ofsome ofthe lar vae
tha t ar r ive at or near ma tu ri ty before being ha tch ed

,
w ith those

ofthe la rval forms tha t are hatched m a more imma tur e condi
t ion and he states that , as soon as the pr otoplasm assumes any
th ing like a defin ite plan , distinct lobes, cor responding in position
w ith those ofthe several appendages in the Na up lius, together w i th
an embryonic or ocula r spot , ar e pr esent- tha t in theNa up liusforms

they exist as deciduous appendages only, and are soon ca st a side and
r eplaced b y other s more adapted to the wa nts ofth e adult exi s tence .
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A pr i l 6
,
1 876 .

— Dr . J . Da lton Hooker , O.H. , P res ident. in th e

Cha ir .

On the Str uctur e ofa Spec ies ofi ll illep or a occur r ing at Tah it i ,
Society I sla nds .” By H. N.MosnLEY, Na tur al ist to the ‘Challenger
I’ x pedition.

In a paper tr ea t ing ma inly ofthe str uctu re off1 e110p or a c<c 1 u lea
,

commun icated to the R o 1 al Society in the au tumn of1 875, some
accoun t w a s g 1 veu ofresu lts ar r1 1 ed a t fi om the examina t ion of
t 11 0 spec ies ofMillep or a obta ined a t Bermu da and at Z amboangan ,
P h i lippines and 1 11 tha t paper a summar y ofthe litera ture con
cer n ing th e tabula te co ra ls generally was g iven . The present
paper , to be con s ider ed to a cer ta in exten t a cont inuat ion ofthe.
la st, gi1 es an a ccoun t ofthe str uctu r e ofa spec ies of.Mi llep oi a
obta ined a t Tah it i , Society Island s . The author commen ces by
expr e ssing h is obliga t ions to h is colleagu e \I r . J .Mur ray , who oh

tained living specimen s ofth e 111 1 1113101 11 and handed them over
to h im w ith0 the z ooids ln the expanded condition for examinat ion ,
and who fu r ther , having devoted some tu ne to th e stu dy ofthe
coral, gave him valuable informat ion w ith regar d to sever al points
in its str uctu r e .
NoMi llep or a appears to have been h ither to known to occu r at

Tah iti . The name ofth e species ofthe one the str uctur e ofwh ich
is descr ibed in the paper wa s not ascerta ined . I t r esembles 1V.

tuber cu losa , as descr ibed byMilne-Edwards in ou twa r d form,

b ut differ s from i t in hav ing the calicles oftwo k inds disposed
on the su rface ofth e cor allum in regu lar separa te systems, in th i s
respect r esembling mor e closelyM. p limta ,

M.folia ta , andM.

Eh r enbmg ii as de scr ibed by the same au th or .

The coral w as exami n ed in the fr esh cond it ion , and also pr e

ser ved in alcohol, chromic acid , and gly cerine
,
and treated wi th

osmic acid . Hardened specimens were deca lcified and examined
by means ofsect ions . The corallum is a spongy mass composed
ofmor e or less contor te d trabecu lae ofcalcar eous ma t ter

,
whi ch

is disposed in a series ofth in layer s follow ing the con tou rs of
the su rface , and r epr esen ting successi 1 e additions by grow th .

W ith in these layers ramify a ser ies ofcanals whi ch g ive off
branches and subbranches , the whole ramifica t ion s being intima tely
connected wi th one another , and wi th the calicular c ,

av it ie s by a
network ofsmaller channels . Thema in canals ar e somet imes large
enough to be easily seen by the naked eye , and r unfor as grea t
a di stance on the su rface of

}
T

the cor allum a s 1 5
1 inch . Th is system

ofbranchi ng canals is held to be character ist ic ofthe coralla
formed by the hydroid genu s Ill illflp or a , d istingu ishi ng i tfr om a ll

other coralla . The calicles are oftwo k inds , small and large . They
are disposed on the su rface ofthe corallum in ir r eg ular ly cir cu lar
systems . A large ca licle occupies the cen tre ofeach sy stem

, and

i s surrou nded b y a r ing ofsmalle r calicles , usu ally fr om t h e

Hist Na t . ( les Cor a lllawes, F 3. figs . Ifl , 1 11
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to e ight in n11 1nbe r . ln h is to logica l st1 uc ,
tu re a s a ls o 1 1 1 chemi

ca l compos it ion the co ra lla ofthe gen u s .

°ll 1 llr1 1 11 1 1 1 seem to

sh0 11 no ma rked ( llt rence s from Antli ow an co ra lla .

The z oo ids a r e oftwo k inds . '
l he. one . sho rt and st out , oee upie s

the la rger c e n t r al ca licle s ofthe s y stems , has fromfou r to s ix sho rt
k nobbed tentac°l1 s and is pro 1 ided 11 it li a mou th and cc rta iu g a s

t r ic ce lls . c lose ly re sembling tho se tig un d b y \l|ma n a s occu 1
°

1 ing
in G

'
r 11 1 111 11 1

°m 1 11 111 111 1 11 t .

'
l he othe r k ind oc1 1 1pie s the sma ller cah

( le s . i s long e r and mo re s le nde r than the mou thed z oo id
, ha s from

ti 1 e to t 1v °

ent 1 tentac les
,
and 110 tra ce ofa mouth . Th e u s ua l num

be r oft en ta c les in the mouth le s s z oo id is a bou t t 1v '

e l1 e to fifte en .

The t e n ta c le s a re la rge r than in the mou thed z oo id , and disposed
a t i r regula r inte 1° 1 a ls a long the bod y .

'

Jhc v sho 11 the t rans 1 e rse
st r ia t ion , o r appa ren t septa s o cha ra cteris tic ofthe tenta cles ofby
dro id s , '

l he v ha 1 e spher o ida l heads c omposed ofma sses oft hreadce lls .

The z oo ids ofbot h k inds a re. pro 1 ided 11 ith w e ll-ma rked long 1
tudina l muscu la r fib r es whi ch a re d isposed in bund les , and a r e

a t ta ched infe r ior lv to the vessels ofthe hyd roph y ton 11 l1 1ch join
the s oma t ic cav ity a t the base ofthe z ooids . Ci rcu lar mu s cularfibr es
are possibly also pre sen t . A s in 1 131111110 11 1 , on ly a th in layer at

the surface ofthe coral is living .

The soft par t s ofthe h ydr ophyton consis t ofa network ofcana ls
and vessels occupying the cor respond ing ca nals in the cora llum.

The ca na ls are composed ofan e 1 toderm and an endoderm. The
e c tode rm re sts ona th in la y e r ofmembra ne . I t 1 8 mamly composed
offu s iform finely gra nular cells 1 1 i th an 0 1 al nucleu s, but I S mu ch
modified i n ce rta in r eg ion s . I n the Upper pa rt ofthe liv ing layer
its cells a re abundant ly con1 e rted in to the parent cells ofth r ead
cells , and on the a c tua l su rface in to a layer ofpr isma t ic cells
show ing at the ve ry surface hexagona l outlines . Th is layer is
believed to be cont in u ous over the who le oute r su rfa ce ofthe cora l.
It is continued d ow n into the ca licula r cavit ies , and in th e con
t ract ed condit ion a lmos t closes the ir or ifices . The endoderm con

sist s° oftwo elements— y ellow p igmen ted cells closely s iml ia r to

those ofother h y dro ids , and sma ll transparen t h igh ly r efra c ting
globule s . The p igmented cells a re abundant in the somat ic can

'

ti e s ofthe z oo ids , andm the cana ls and 1 e sse ls ofthe h y dr ophyton .

They impa rt a br ight y ellow colou r to the t ips ofthe tubercles
ofthe li1i ng coral .

'
l he cana l system ofthe h ydrophyton anasto

moses most
o

fr eely wi th the somat ic ca 1 ities ofthe z ooids , and

e s tabli she s a free commu ni ca t ion between them. T11 o k inds of
th read—ce lls a re present . The one i s ofthe pecu lia rform occu rr ing
only 1n tha t 11 h 1ch has in the expanded cond it ion a

sho r t w ide .
bladde r - like s tru c tu re at the ba se ofthe thread next

11 St r u ctu r e and Classifica t ion ofZ oo ph 1 tes , by J . 1) Dana ( P h ilade l 1hm.

Appendi x . p I3 “. Co r a ls and Cor a l Is lands. ( London . 1
p . 105t ( h muob la s t i c and Tu bu lnnan H1 d ro 1d s

, pl. Vl l t fig . . 1
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the cell, wh ich bladder is armed w ith th ree spines set inone whorl .

In .ll illep or a the spines a re unusual ly long and set at righ t angle s
to the th read . Th is k ind ofthread- cel l alone occurs in the ten

ta ele s ; i t occurs also more sparingly in th e hydrophyton.

The other k ind ofth read- ce ll is larger and ovoidal in form,

closely resembl ing that figured byA llman a s occurr ing in Gemma r ia
imp lam . These thread—cel ls are confi ned to th e hydrophyton.

They form dense ly set z ones around the base s ofthe z ooids .

The other spec ie s ofMillep or a examined appear to agree in al l
e ssent ial part iculars w ith that occurring at Tah it i . They have
mouthed and mouthle ss z oo ids, bu t these ar e not arranged in regu
lar s y stems . They have the same two ki nds ofthread—cel ls, w i th
a s imi lar dist ribut ion. The Tah i t ianMillep or a , l ike the othe rs
examined , is infested by a paras it ic fungus , wh ich ex ists in the

soft superficial t issues , as we ll as in the substance ofthe corallum,

and h a s a decided green tint .

GEOLOGICAL SOCIETY.

March 22
,
1 876 .

— P rofessor P .MartinDuncan,M.E .
,

P resident , in th e Chair .
On th e Triassic Strata wh i ch ar e exposed in th e Cl iff Sec

t ions near Sidmouth , and a note on th e occurrence ofan Ossife
rous Z one containing Bones ofa La byr inthodon.

”
By H. J .Johnston Lav is, E sq. , F .G.S.

Th e author described th e base ofth e cl iffs east ofSidmouth as
composed oftheMarl wh ich is th e uppermost subdivision ofth e
Tr ias in South Devon, capped in Littlecomb Hill and Dunscomb
Hil l by Greensand and Chalk , and inSal combe Hi ll by Greensand
alone . Inth e val ley ofth e Sid i t is largely exposed at th e surface .

Close to th e mouth ofthe Sid th e Upper Sandstone crops out

beneath th e marl , forming a cl iff overhanging th e r iver . To th e

west ofSidmouth there is a low proj ecting cliff
,
th e Ch i t rock ,

formed also ofth e Upper Sandstone and at th e western end ofth is
is a fault wh ich h as given the Ch i t rock an up th row ofat least
40 and perhaps of80 feet , s ince it h as no marl capp ing it, and in
its l ithological characte r i t resembles th e middle part ofth e Upper
Sandstone . To th is point th e dip is to th e east ; b ut westward of
th e faul t th e dip is at first to th e westfor about half a mile , when
the sandstone reappears wi th an easterly dip , hav ing formed a.
synclinal curve . I t is overlain byMar l andGreensand in P eake and
High- P eake Hills, which are capped with Chalk gravels . West of
High—P eake Hill th e Sandstone forms th e whole cl iff. The author
descr ibed th e general characters presented by th e Triassic beds in
th e section under not ice, and ment ioned th e occurrence at about
10 feet from th e top ofth e Sandstone ofa pecul iar series ofbeds,
composed ofcoarse sandstone, containing scattered nodules ofmarl
from th e si z e ofa pea to that ofa hen’s egg , together wi th numerous
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considered by him to b e a new species ofth e genus l ifelonites ,
h i the rto regarded as pecul iar to Ame rica . The author proposed to
call th is speciesMelom'

tes E ther idgu and h e descr ibed it as possess
ing a more or less spheroidal test, about 7 inches in di ame ter , composed ofvery th ick plates , arranged in fi ve ambu lacral and five 1n

terambulacr al areas, all th e plates be ing ornamented with mi nute
tuberclesfor th e support ofsp ines. The interambulacral areas were
probably about tw ice as broad as th e ambulacral , and composed ( at
th e equator) ofabout nine ranges ofplates, th e marginal ones pen

tagonal, th e rest hexagona l , articu lating with each other by faces
vary ing from a righ t angle to one of Th e ambulacral areas
were broad, each formed oftwo convex r ibs separated by ameridional
depress ion running frommouth to anus, and each r ib (half- area) com
posed of6 or 7 ranges ofirregular plates , each perforated by a pair
ofsimple pores . Th e tubercles are minute , imperforate , without
boss , and oftwo orders, th e larger sur rounded by a smooth areola ,
bounded by an e levated ring . Th e sp ines are small , tapering ,
coarsely sul cate , with a prominent collar round th e art icular end.

A second specimen ex ists in th e Brit ishMuseum. Th e speci es
differs str ik ingly from th e North - American fli elom’

tes mu ltipor us in

th e characte rs ofth e ambul acral areas, wh ich have 1 2—1 4 ranges of
plates and ar e divided by a me ridional furrow in th e new species,
and only 8 ranges ofplates , w i th a median ridge formed ofplates
twice as large as th e rest, in J]. mu ltip orus .

A pri l 5th , 1 876 .
— P rof. P .Martin Duncan,

M.B. ,
P resident ,

in th e Chai r .
Th e Bone - Caves ofCreswe ll Crags.

”
By th e R ev . J .MagensMel lo

,
M.A .

,
F .G.S.

In th is paper th e author gives an account ofth e cont inuat ion of
his researches uponth e contents ofth e caves inCreswe ll Crags, Derby
shi re . Th e further exploration ofth e P in- hole cave descr ibed inh is
former paper 95 , furnished afew bones ofR e indeer , R hinocer os tiohoMinus, and other animals

, bu t no more remains ofth e A rct i c Fox ,

wh ich were part icularly sough t for . Operations in th is cave were
stopped because th e r ed sand, inwh ich th e boneswerefound towards
th e entrance , became fil ledw ith l imestonefragments , andalmostbar r en
oforganic remains. Th e author then commenced th e examination
ofa chambered cave cal led R ob inHood’s cave , s ituated a little lower
down th e rav ine on th e same s ide . Th e sect ion ofth e contents of
thi s cave showed — a small th ickness ofdark surface- soil , containing
fragments ofRoman andMediaeval pottery, a human incisor, and
bones ofsheep and other recent animals ; over a considerable por
tion a hard limestone breccia, varying inthi ckness from a few inches
to about 3 feet beneath th is a deposi t oflight- coloured cave - earth ,
varying in th ickness inverse ly to th e breccia, overlying a dark - r ed

‘t SeeQua r t Journ. Geo l Soc. vol . x x x i . p . 679
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sand about 3 fe e t th i ck , l ike tha t ofth e P in- hole
, bu t w i th patche s

oflaminated r ed clay near the base , and containing scatte red nodules
ofblack ox ide ofmanganese , and some quartz ite and other pebbles ,
wh ich res ted upon a b ed ofl ighte r - Co loured sands containing blocks
ofl imestone , probably forming part ofthe original floor ofthe
cave rn. The hard stalag initic breccia contained a great many bones
( ch iefly ofsmal l animals . b u t with some ofR e indeer) , and teeth of
R h inoce ros tirh orh inus

, l l yaana , Horse , Water-vole , and numerous
fl int flakes and ch ips , and afew cores . Some ofth e flak es were of
supe rior workmansh ip . A few quartz i te implements were also found
in th e breccia . Th e cave - earth contained a few fl int implements ;
b u t most ofth e human re lics found in it were ofquart z ite , and of
dec idedly pal xcolith ie aspect . The re w as also an implement ofclay
i ronstone . The animal remains ch iefly found in the cave - earth were
te eth ofHorse

,
R h inoceros tichorh inas , and Hymna , and fragments of

both j aws ofthe last-mentioned animal . Bones and teeth ofR e in
dee r, and teeth ofCave - Lion and Bear also occurred . Th e r ed sand
underlying th e cave - earth contained bu t few bones

, excep t in one

place , where antlers and bones ofR e indeer and bones ofBison and

Hycena occurred . A t another part a small molar ofE lep lms p r imi

gem
’

us w as found . A large proportionofthe bones had been gnawed
by Hyeenas , to whose agency th e author ascribed th e presence of
most ofth e animal remains found but h e remarked that no copro
l ites ofHyaenas had been met w i th . Th e following is a l ist ofthe
animals whose remains occurred in th is cavern z— F

'
eh

'

s loo ( var .
sp eler a ) , Hycena cr ocu ta (var . sp oken) , Ur sus a r ctos

, U.fcrox , Oanis

familia r is, C'. lup us, C'. v a7p es, E lep has p r imz

'

g enius, Eguus oa ba llus,
R h inoceros tichorh inus, Bos bison, var . pm

’

scus
,
Bos lonnrons, Cap ra

h z
'

r sus , S as scr ofa domesticus andferns, Cor vusm gaceros, C’. ta r andus ,
A r r icola amp h ibia s, and Lep us timidus.

“ On th eMammali a and Traces ofMan found in th e Rob in
Hood Cave . By W . Boyd Dawk ins , Esq . ,M.A . ,

F P rofessor ofGeo logy and P almontology in th e Owens Col
lege ,Mancheste r .

Th e author not i ced th e v a r iou s species ofanimals discovered byMr .Me during th e researches, th e results ofwh ich are g iven in
th e pre ceding pape r , and drew certain conclusions from the i r mode
ofoccurrence as to th e h istory ofRob inHood’s Cave . He con

sidered that th e cave w as occup ied by Hyaznas during th e forma
t ion ofthe lowest and middle deposits , and that th e great majority
ofth e othe r animals whose remains occur in th e cave were dragged
into i t by th e Hymnes . That th ey served as foodfor th e latter is
shownby th e condi tion ofmany ofth e bones . During th is period
the r ed sand and c lay ofth e lowest stratumw as deposited by occa
sional floods . Th e r ed loam or cave - earth forming th e middle
stratum was probably introduced during heavy rains . Th e occu

pation ofthe ca r e by l l yazna s stil l cont inued , b u t i t w as dis turbed
by th e v is its ofP alfe olith ic hunte rs . Th e remains found in th e

18*
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breccia indicate that th e cave was inhab ited by man
,
and less fro

quently v isited by Hyaenas thanbefore . Th e presence ofver teb r ie ot
'

th e Her e in th e brecci a would imply that th e hunters who occup ied
th e cave had not th e dog as a domestic animal . After a discussion
ofth e relations ofthe animals forming th e fauna ofth e cave , th e
author proceeded to describe th e traces ofman found in it

,
wh ich

consist offragments ofcharcoal , and implements made ofantler
and mammoth—tooth , quartz i te , i ronstone , greenstone , and fl int .
Th e distr ibut ion ofthese implements in th e cave represents th ree
dist inct stages . In th e cave—earth th e existence ofman is indi cated
by th e quartzite implements , wh ich ar e far ruder than those gene
rally formed ofth e more eas ilyfash ioned fl int . Out of94 worked
quartz i te pebbles only 3 occurred inth e breccia , wh i le of267 worked
flints only 8 were met w i th in th e cave - ear th . Th e ruder imple
ments were thus evidently th e older, corresponding in generalform
with those assigned by DeMortill et to the age ofMoustier and

St. Acheul ,”represented in England by th e ruder implements ofth e
lower breccia inKent’s Hole . Th e newer or flint ser ies includes
some h igh ly finished implements , such as a re referred by DeMor tillet to th e age ofSolutre,”and are found in England in the
cave—earth ofKent ’s Hole andVVookey Hole . The discovery of
these implements considerably extends th e range ofth e Palaeol ith ic
hunters to th e north and west, and at th e same t ime establ ishes a
di rect re lat ion in point oft ime between th e ruder types ofimple
ments below and the more h ighly finished ones above .

May 10, 1 876 .
— P rof. P .Mart in Duncan

,
M.B. , P resident,

in th e Cha i r .
On some Fossil R eef- building Corals from th e Tertiary De

posi ts ofTasmania .

”
By P rof. P .Mart in Duncan

,
M.E . ,

P resident .
The species described by th e author were Heb

'

a str oea tasmam
’

ensis,
sp. n. ,

Tha nma str oea sera , sp . n.
,
and a second species ofTha r/mas

trcea . Both these genera are composed ofreef- bui lding Corals and

th e species here described undoubtedly belonged to that category.

They requi red the natural conditions pecul i ar to coral reefs . Th e

author noticed th e facts as to th e distr ibut ion ofland and water in
th e Austr al ian reg ion inLower Cainozoic t imes, wh ich are revealed
by th e deposits be longing to that age , and indicated that, although
th e insu lar distribution ofth e land may have been favourable to

th e growth ofcoral reefs , the ex istence ofa suitable sea- tempera
ture in th e latitude ofTasmania is insuffi ciently explained. A

single relic ofth e old reef—bui lding Corals surv ives on th e shores of
Tasmani a inthe Echinop or a r osu la r ia

,
Lam. b ut all th e otherforms

have di ed off. Th e Coral- isothermwould have to b e 1 5° lat. south
ofits present posit ion to enable reefs to flour ish south ofCape Howe
and th is cou ld b e caused only by a change in th e arrangement of
land and sea

,
and in th e position ofth e polar ax is . Th e author
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and described as new th e fol low ing species—Siga r etus ex centr icus ,

Cancella r ia ep is tonz zfera ,
Mu r ex cornu rectu s, Tu r binella s a difica tus,

Cz/p rwa Ga bb ia na , and P hor as ( lele l tus.

May 24, l S76 .
—P rof. P .Mart in Duncan,M.B. , P resident ,

in th e Chair .
Ev idences ofTh er iodonts in P ermianDeposi ts e lsewhere than

in South Africa .

”
By P rof. R . Owen, C.B. , F .G.S.

In th is paper th e author not iced some described R epti l i a wh i ch
h e bel ieves to belong to h is order Theriodonti a . In 1 838 Ku torga

described as probably mammal ian the distal end ofa humerus
show ing a perforat ion or canal above th e inner condyle . The spe

cimenw as from th e P ermian ofth e Western Oural ; and Ka torga
gave i t th e name ofBr ifl wp us p r isca s. Under th e name ofOr thop us
p r imcev us h e described th e prox imal part ofth e humerus ofth e
same species, perhaps ofth e same bone . There is thus evidence of
an ext inct reptile in th e P ermian depos its ofth e Oural w i th a h u
merus showi ng th e characters ofth e Theriodont R epti les ofth e
Karoo series ofSouth Africa . The Br itishMuseum possesses a cast
ofth e fir st-ment ioned fragment, labelled by Krantz “ Eu r osa u r u s

u r a lensi s, H. vonMeyer, Bm'

fl wp u s p r isons, Ka torga . The genus
Ba rosau rus w as founded in 1 842

,
by F ischer vonW'aldhe im, upon

some fragments ofbone, including a humerus w i th a broad prox imal
end as inKu torga

’

s Or thop u s and F ischer also not iced a humerus
show ing characters l ike those ofKa torga’s B7

'itk0p us, fromthe same
local ity as th e portion ofa j aw described under the name ofR ho
p a lodon Wang enheimu ,

F ischer, wh ich contained nine molar teeth ,
w i th th ick , pointed, subcompressed crowns, w ith trenchant and

serrate borders. In 1 858 H. vonMeyer described a skull from th e

P ermian ofth e Oural , under th e name ofMecosa u r us u ra liens is, as

a Labyrinthodont ; and E i chwald referred th is genus , with Ka torga ’s
Br i thop us and Or thop u s, to F ischer’s E ur osau r u s . Th e author r e

gardedMecosa uru s a s truly Labyrinthodont ; wh i lst th e P ermian
forms consti tuting Ku torga ’s genus were referred to th e The riodont
orde r . F romth e same local i ty as th e above , Ku torga describes Syodon
bia rmicum as probably a P achyderm. I ts teeth resemble those of
Cynodr aco. E ichwald’e Deu ter osau r u s b ia rmicus is founded upon
th e fore part ofboth upper and lower j aws ofa Reptile, containing
teeth w i th denticu late or crenu late trenchant borders

,
th e canines

be ing large , especi ally in th e upper jaw . Deu terosa u rus closely
resembles Cynodr aco, and still more th e Lycosau rus ofth e Karoo
beds ofth e Sneewb erg range . A ll th e above ar e from th e P ermian
beds ofth e Oural ; and th e author regards them as furnish ing sug

gestive ev idence ofth e P alaeozoic age ofth e Karoo series
, in wh i ch

th e Theriodont Reptiles are best represented.

Th e author fu rther noticed a Th eriodont all ied to Lycosa u rus , from
a red sands tone, probably ofP ermian age, in P rince -Edward
I sland . Th e remains include the left max i llary , premax i llary, and
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nasal bones ; the tee th , implanted in d is tinct socke ts
,
have sub

compressed, recurved , conica l , pointed crow ,ns w i th minute ly crenu

lated borde rs . Th e foremos t tooth in the max i l lary is a canine ; and

in othe r po ints the dent i ti on shows The riodont characte rs . Th is
foss i l h as been descr ibed by Dr . Le idy unde r the name ofBa thy

gna thus bor ea lis . Thus , supposing the affini ties ofthe foss ils from
the Oura l and P rince - Edward I sland to b e co rrectly determined,
th e R ep t i l ia dis tinguished byMammal ian ch a i acters a re shown to

have had a ve r\w ide range . Further, th e author th inks that th e
Theriodont R ept i les ofth e Bristo l Dolomi tic Conglomerate may also
prove to const i tute a family in th e The riodont order .

MISCELLANEOUS.

P ar ker ia infer r ed to h a ve been a. Spec ies ofHydractinia .

By H. J . CARTER ,
F .R .S. &c .

To the Ed itors ofthe Anna ls andMaga z ine ofNa tu r a l History .

GENTLEMEN ,
— Hav ing late ly rece ived , again th rough th e k ind

ness ofmy friendMr . W . J . Sollas
,
severa l specimens ofP a rker ia

from the Cambr idge Greensand, my attent ion h as been di rected to
their structure , whi ch so c lose ly resembles that ofth e Hydractiniidae
that a parity oforgani z ation be tween th e two may b e fairly in
ferred, th e particulars ofwh ich I hope to communi cate to you on a
future occasion. I am Gentlemen,

London
,

Yours fai thful ly,
July 20

,
1870. HENRY J . CARTER .

On Saccharomyces cerev is iae. ByMM. FRANCISCOQumoe x r

RODRI GUE Z and ENR IQUE Se an/mo Y FASTIGATI .

Th e resumpt ionofour experimental researches upon th e influence
exerted by various agents and the comb inat ionofdifferent condit ions
upon th e var ious infer ior organisms h as led u s to th e study ofthese
influences upon bee r -yeas t . Our observations were made w ith th e
sameVerick microscope wh i ch we used in ou r investigations of
blood, and g iv ing an ampl ificat ion of780 diameters . The number
ofobse rvat ions and measurements h as been 465

,
made upon 126

diffe rent preparat i ons .

Th e results obta ined are as fol lows
1 . In all th e preparat ions made , at th e end offive or si x days

,

w i th th e b ’

a cr lza romyres placed in dist i ll ed wa te r and exposed freely
to th e ai r, l ight , and sur rounding temperature, or in solut ons of
various phosphates and ch loride ofammonium, or placed un ler the

same condit ions as th e preceding after des iccat ion, we have o bse rved
an infinite number ofmore or less spheri ca l ye llowi sh cor inscles

,

in no case exceeding in diame ter th e thousandth ofa mi ll imetre
,
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wh ich float among th e normal ce lls ofth e yeast , unite somet imes,
and appear also to b e enveloped by a membrane . These granules
resemble in a ppearance th e masse s into wh i ch w e find th e cel l
contents di v ided in some ce ll s ; and w e think w e may affirm that
the i r number is greater in th e preparations in wh i ch we observe
several ce l ls whi ch have folds or are ruptured, than in those wh ich
do not present th is condit ion.

2 . We have always ob sen'

ed in th e vacuoles ofth e cells one or

two sh ining corpuscles, ofa more or less deep yel low colour, and

endowed W i th an osci llatory movement . These corpuscles resemble
at th e same time th e other granules wh ich , as already stated, float
free ly in th e exterior li quid and th e protoplasmi c granules wh ich
occur in th e ce l ls outsi de th e vacuoles .

3. In yeast placed in water w e have observed at the end offive
days ce lls folded in various fash ions— some with th e folds normal
to th e larger ax is ofth e el lipse, others forming acute angles and in
a di re ct ion dive rgent from th e centre to th e periphery. Some cel ls
were constricted in a s ingul ar manner

,
forming a hood and r e

sembl ing in appearance those blood-globules wh i ch were formerly
supposed to have an aperture .

4 . Th e act ion ofheat causes th e inflat ion ofth e cells even to

th e rupture ofsome ofthem, th e contents ofwh ich escape divided
into several parts, fill ing th e field ofth e mi croscope with granules.

At th e first moment ofthis act ion th e volume ofth e vacuoles
increases by th e union into a single one ofth e two or more that
may be contained in th e primitive cell . We have also observed
some cells in wh ich th e torn edges ofth e envelop ing membrane
might b e very clear ly seen.

5 . When th e preparat ions ofSaccha romyces cer evisice are treated
wi th concentrated sul phuric acid, w e observe , leaving out ofcon
s iderat ion th e rupture and natural destruct ion wh i ch is produced in
most ofth e ce lls , that th e vacuoles swel l very rap idly

, th e ce lls
acqui re a homogeneous appearance and become diaphanous

,
also

becoming nearly spherical
,
and there is a product ion ofgas.

When thi s act ion is completed, at th e end oftwenty- four hour s
,

th e cel l consists ofa port ion ofcell - contents contracted into a ye llow
,

homogeneous mass ofalmost spherical form, ofan enve lop ing
membrane , wh ich is more dist inct lymarked than before , and ofan
annul ar space

,
wh ich is observed betweenth e latter and th e yellowis h

mass , and Wt h h as not th e appearance ofth e vacuoles
,
nor that of

th e homogeneous or granul ated substances wh ich fil l th e other cells.

6 . W ith ph enol in fusion w e see th e cell - contents acquire some
times a homogeneous appearance , somet imes that ofa mass with a
few small granules . In all th e ce lls we find a double contour

,
wh ich

is du e to th e condensat ion ofth e phenol around the enve lop ing
membrane . Th e cel ls have a tendency to become spherical or

nearly so.

7 . Sawha r omyces deprived ofl ight presents th e most remarkable
alte rat ions . It is th i s that w e have most carefu lly studied and th e

results obtained seem to u s to mer it most confidence .
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Notes on a Collection ofGeolog ica l Sp ecimens fr om the Coasts of
New Gu inea , Cap e York ,

a nd neighbou r ing I slands, collected by
Wi lliam l llaclcay, Esq. ,

P r esident ofth e New—Sou th - Wa les

Linnean Soci ety , Sydney. By C. S. WILKINSON , Government
Geologist. (R ead before th e Linnean Soc iety, Sydney, 28th
February,
I have late ly examined a small col lection ofgeolog ical specimens
brought from th e coast OfNew Guinea by th e P res ident ofthis
Socie ty,Mr .W i l l iamMacleay, and wh ich were collected by h imwhen
on h is recent tour ofexploration in th e Ch ever t .

These specimens consist of
l . Quartz porphyry ( P alaeoz oic) from Cape York ; found under
lying beds OfTert iary ferruginous sandstone .

2 .Ves icular basalt and brecciated volcanic tufa (Uppe r Tertiary)
from Darnley I sland .

3. Smal l concretions ofl imoni te , wi th pol ished- look ing surfaces,
dredged up Offth e coast ofNew Guinea .

4. Specimens ofchalcedony and fl int
,
fromHal l’s Sound .

5. Ool ite l imestone (Tertiary) , very friable , from Bramble Cay .

6 .
Yellow calcareous (Tertiary) c lay, from Katau R iver .

7 . Yel low and blue calcareous clays (Terti ary ), from Yul e Island
and Hall ’s Sound .

I t is w ith reference more particul arly to th efossiliferous clays that
I woul d Offe r a few remarks .

These clays, as indicated by th e fossils contained in them, belong
to th e LowerMiocene Tertiary period .

SO far as I am aware , th is is th e first not ice ofsuch fossi ls hav ing
been discovered in New Guinea ; and th is discovery ofMr .Macleay’a
is th e more interesting inasmuch as theMiocene ma r ine beds,wh ich
occupy a cons iderable area inVictoria and South Austral ia, have
nowhere been found on th e eastern coast ofAustral ia north ofth e
Victori an border (Cape Howe) . Re ferring to th is fact , th e R ev . W .

B. Clarke says that “ throughout th e whole ofE astern Austral ia,
including New South Wales and Queensland, no Tert iary ma r ine
deposi ts have been discovered.

”

The comparison ofth isMiocene fauna from a local i ty so near th e
equator w ith that from h igher latitudes wi ll b e important work for
a palseontologist .

P rofessorM'Coy h as already gonefar to prove , from th e comparison
ofcertainMiocene foss ils, that th e fauna ofth e Older Tertiary period
inAustral i aw asnot so restri cted in its geograph ical range as it now

is , b u t was then closely re lated generically, and even specifical ly, to
that Ofmany parts ofEurope and America and I th ink that perhaps
eventh efew foss ils now before usmay afford some additional evidence
in confi rmation ofth e vi ews Ofthat eminent palaeontologist .
Th eMiocene c lay—beds OfNew Guinea, judging from th e speci

mens collected byMr .Macleay, are exact ly simi lar in l i thological
character to th e LowerMiocene beds near Geelong and on th e Cape
Otway coast inVictoria.
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The foss ils fromHal l ’s Sound a r e unfortuna te ly not in a good state
ofpreservation, be ing mostly impe rfect cas ts ; b u t amongst them
appear to b e th e fo l low ingVolu tu ma c: 01mm: ( a smal l spec imen).Voluta a nticingu l ata , 031r ea ,

Cy lhe r rea , P ecten,
Yu r i itellu

, Na l i
,

cu Do

A sta r te
,

-

,
o : lmla Leda ,Venus , C i/p r cea , tw o 1‘ch 1n0de rmsMost ofthe above I have found in th eVi c torian beds ; and two of

them have be en figu red and de sc ribed b y P rof.M‘Coy in h is Decade
No . 1 ofth e l

'
aheontology ! ifVi cto ria .

’

The sma l l specimen ofcalcareous clay from th e Katau river
, 011

th e west s ide ofth e Gulfofl‘apua , contains only a few broken frag
ments ofshel ls ; b u t i t a ppea rs to b e ofth e same formation as the

beds ofHal l s Sound o r Yule Is land .

The Uoh tic l imes tone ofBramble ( ‘ay 1 b eh e ve to b e also ofth e
uppe r b eds ofth isM1ocenc fo rmat ion.Mr .Macleay in h is lette r to th e SydneyMorning Herald ’

of
Oc tober 1 1 , 1 8 45, describe s the format ion ofYu le Island as a sedi
mentary rock

,
nearly hori z ontal on th e sea - face

,
bu t w ith a great dip

inwards . The rock itse lf is calcareous , and composed ofcorals
,

she lls , Ech ini , &c.
— infact a concrete offoss i ls resembl ing th e Coral

ra g ofOxfo rd . Mr . D
’

Al b er tis also gives a similar description of
th e format ionofYule Island , and ment ions th e occurrence ofbasalt ic
trap in th e val leys

,
and that the h igh er portion ofth e h il ls (wh i ch

attain a he igh t of700 or 800 fee t above th e sea - level) ar e composed
ofcoral l ine l imestone . I t is worthy ofremark that inVictori a th eMiocene strata occur in a s imi lar manner— ye llow and blue calca
r eous cla3s full offoss i l she l ls, overlain by thi ck beds ofco1 all ine
limes tone cons ist ing ofan aggregate ofcomminuted fragments
ofcorals , shel ls , and ech inode lms.

The discovery oftheseMiocene beds on th e southerncoast ofNew
Guinea is one ofcons iderable importance . The i r occurrence , I
be l ieve

,
suggests th e former land- connex ion ofNew Guinea w i th

th e Anstreb en cont inent ; and th is bel ief is further borne ou t by th e
fact ofth e shallowness ofth e intervening sea . I am not aware that
anyMiocene rocks have yet been ident ified as such on th e northern
coast ofthe ( ‘ape - York peninsula ; bu t i t is not improbable that th e
ferruginous sandstone described byMr .Macleay as overlying the
porphyr itic grani te at Cape York , and perhaps othe r Te1 tiary deposits
wh 1eh may occur in tha t local i ty may b e correlated w i th theMiocene
beds on th e oppos ite coast ofNew Guinea .

Wal lace , referring to th is subject in h is ve ry interest ing and

val uable work Th eMalay A rch ipe lago, ’ says It is interesting
to observe among th e islands themse lves h ow a shallow sea always
intimate s a re cent land - connex ion . .\Ve find that al l th e islands
from Ce lebes and Lomb ock eastward exh ib i t almost as close a
resemblance to Austral i a and New Guinea a s th e western i slands do
to A s ia .

”
And again Austral ia , w i th its dry w inds , its open

plains , its stony deserts , and its tempe rate cl imate p 1 odi1 ces b i rds
and quadrupeds wh i ch a re close ly re la ted to those 1nh ab 1 t1ng th e hot
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damp luxuriant forests wh ich everywhere clothe th e plains and

mountains ofNew Guinea .

”

Bar on v onMue ll er ’s remarks on some ofth e P apuan plants
collected byMs .Macleay ar e also evidence in favou r ofth e former
land- connex ion ofNew Guinea w ith Aus trali a ; so that our geolo

gical ev idence is supported by that ofz oology and botany.

From geologi cal data it is bel ieved that th is continent h as not
been submerged to any great ex tent since th e Lower P l iocene
period ; and w e know that i t h as risen a l it tle since th e Upper
P l iocene epoch , at least inVictoria ; for th e lava-flows ofthat age ,
now forming th e Werribee P lains, were subma r ine flows . AndMr .

Daintree , formerly Government Geologist ofQueensland, shows in
hi s pamphl et On the Geology ofQueensland ’ that l ittle upheaval
ofth is port ion ofAustral ia h as taken place since th e volcanic out

bursts ofa late Tertiary epoch . Now , i t is in th e Upper P l iocene or
P leistocene deposi ts that ar e found th e remains ofth e gigantic mar

supial s Dip r otodon,Macrop us ti tan, Notother ium,
and others ; and

as the i r all ied representatives now occupy both Australi a and New

.Guinea, i t is not improbable that those gigantic animalswhose bones
are found inNorthernQueensland also roamed in both those coun
tr ies. And

,
further

,
as th e luxuri ant vegetation and cl imatic condi

tions wh i ch we suppose to b e favourable for th e support ofthose
immense marsup ials stil l exist inNew Guinea, is it rash to conjectu re
that some ofthese large creatu res may b e liv ing there at th e pre
sent t ime Further researches may prove thi s.

I will conclude with th e follow ing very appos ite ex tract from
Wall ace ’

s Malay Arch ipelago
“ F rom th i s outline ofth e subj ect , it will b e evident h ow impor

tant an adjunct natural h istory is to geology, not only in inter
preting th e fragments ofextinct animals found in th e earth ’s crust ,
b ut indetermining past changes in th e surface wh ich have no geolo
gical record. I t is certainly a wonderful and unexpected fact that
an accurate knowledge ofth e dist ribution ofb i rds and insects should
enable u s tomap ou t lands and continents wh ich disappeared beneath
th e ocean long before th e earl ies t traditions ofth e human race.

Wherever th e geologist can e x plore th e earth ’s surface , h e can read
much ofits past h istory and can determine approx imately its latest
movements above and below th e sea - leve l but wherever oceans and
seas now ex tend, h e can do noth ing but specul ate on th e ve ry l imi ted
data afforded by th e dep th ofth e wate rs . Here th e naturali st steps
in, and enables h im to fi ll up this great gap in th e past h istory of
th e earth .

’—SyclnegMorning Hera ld ,March 8, 1 876 .

On a new kind ofP sorospermia (Lithocystis Schne ideri ) , pa r asi tic in
Ech inocardium cordatum. ByM. A . Gu m) .

Ifth e test ofan Ech inoca r dium b e opened in an equatorial plane ,
w e find almost constant ly in th e general cav i ty ofthat Echinoderm
a paras i tic production ofsingular appearance . Thi s is met with
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course offormation and arranged round a central residual mass .

Th is residue is final ly reduced inmany spores to 2 or 3 granules of
st rong refractive powe r , and may even completely disappear at

matur ity.

Th e wh ite crystal l ine point is formed ofcrystals belongi ng to th e
cl inorhomb ic system,

and frequently grouped in macles ofgreat
beaut3. These cr vstals are entir elv insoluble in acet ic acid, b ut
soluble in ni tric ac1d ; they a r e broken u p at th e matur ity ofth e
cyst , forming at first a sort ofnetwork wh ich appears to perform a

par t analogous to that ofth e cap illitium ofth eMyx omycetes in th e
di ssemination ofth e spores .

A s regards th e plasmodial masses, their colorat ion is due to a great
number ofpigment—granules ofvery unequal dimens ions ; th e smal lest
ofthese are animated by a very brisk Brownian movement . I

bel ieve that these granules a re obtained by th e paras i te from th e

p igment-cell s ofth e ur ch in. Hofmann h as shown that these p ig
ment- cel ls ar e very abundant in th e l iquid ofth e general cav i ty of
th e Spatangidas . In th e midst ofthese granules w e find a prodigi
ous quanti ty ofAmoebas emi tting pseudopodi a and agglut inating th e
grains ofp igment . These Amoebae present a nucleus wh ich i t is
often difficult to see . A lthough amoeboid ce lls have been de

scr ibed in th e cavi tary l iquid ofth e urch ins, I find it impossible not
to admi t that th e Amoebae in quest ion ar e genetically related rathe r
to th e cysts than to th e ti ssues ofth e E ch inoderm. I regard them
as originating from th e falciform corpuscles, wh ich lose thei r form
slowly under the microscope ; and I be l ieve that by their union and

growth these Amoeba consti tute th e p igmented plasmodia . I t is in
ter esting to remember here thatM. Balb iani remarked that th e
P sorospermiae offishes ar e in general deve loped on th e course ofth e
blood- vessels, and that th e i r presence caus es a cons iderable dimina
t ion ofth e number ofth e red globules in th e blood ofthos e animals.

I have found nothing resembling Gr egarinee, and th e whole ofth e
facts observed lead me to approximate th e parasite not to th e lower
animals but to th e lower plants (Myxomycetes and Chytr idineae ) ;
on th e other h and , th e spores be ing identical w i th those described as
originat ing from th e cysts ofGregarinae , itmay b e a quest ionwhether
th e re lations ofth e P sor ospermiae to th e Gregarinae ar e not relations
ofparasit ism rather than genet ic.

The presence ofth e parasite sometimes causes the formation on

th e inner surface ofth e tes t ofth e ur ch inofsmall nodosit ies, whi ch
may perhaps enable us to recognize traces ofs imilar P rot ista in
foss il Spatangidas .

F rom th e character isti c masses ofcrystals I give th is paras ite the
name ofLithocgstis ; and I dedicate th e speci es toM. Amatus Seb a s i
der , who h as recent ly studi ed some analogous productions .

These researches were made at th e laboratory ofW imereux dur ing
th e months ofApril andMa
sion communica ted by the A u tb or .
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Notice ofa new Su barder ofP terosa u r ia ,

By P rof. O. C.MA RSH.

Th e fi rst P terodactyl e discove red in th is country was found by th e
wri te r , in 1870, in the Uppe r Cretaceous ofKansas ; and during th e
next year two o th e r spec ies were obtained in th e same region‘ .

These three spec ies were referred provi s ional ly by th e write r to the
genus P ter oda emlus ofCnvier

, w i th wh ich th e remains then de

scribed essentia lly agreed . An examinat ion ofth e large se ries of
specimens ofth is orde r now in the Yal eMuseum show s , however ,
that some ofthese foss i ls possess characters w ide ly diffe rent from
al l forms known in th e Old lVorld,

and indicate a new and h ighly
inte rest ing type . Th e dist inct ive feature in th is group is th e

a bsence ofteeth ; and h ence th e order may b e cal led P teranodontia ,

and th e family P te r anodontidre , from th e typ ical genus described
below .

PTERAN ODON , gen. nov .

Th is genus is readilydistinguished fromany P terodactyles h i therto
described by th e cranial characters, wh ich are we l l shown inanearly
perfect skull and port ions ofothers in th e YaleMuseum. Th e

craniump reserved is ve ry large , and th e facial portion greatly e lon
gated . The re is a h igh sag i ttal crest wh ich projects backward some
distance beyond th e occip ital condyle th e latter is di rected back
ward and somewhat downward . Th e quadrate is long and incl ined
we ll forward . The orb its are large

,
a s ar e also th e antorb ital and

nasal apertures . Th e maxi l lary bones are closely eoossified with th e
premax il lary ; and th e whole forms a long slender beak , wh ich in
th e specimens examined tapers gradually to th e pointed apex . There
ar e no teeth or socketsfor teeth in any part ofth e upper jaws and

th e premaxil lary shows some indications ofhaving been encased in
a horny cover ing. Th e lower jaws , also , ar e long and pointed in
front , and ent i re ly edentulous . Th e rami are closely uni ted by a
symphysis wh ich extends from th e apex backward to beyond th e
posteri or ex tremi ty ofth e dentary bone , thus resembl ing th e man
di ble ofR hynchop s and some other b i rds . In several other respects
the jaws in th is genus are more like those ofb i rds than ofany
known reptiles .

The vertebrae in th e present genus are similar to those in Euro
pean P te rosaurians ; and th e a tlas and axis are uni ted . There are

four ph alanges in th ew ing - finger and th e metacarpal that supports
it is longer than one half th e antebrachium. In one specimen
wh ich probably be longs to th i s genus there ar e four slende r bones ,
apparently all metacarpals

,
wh ich ar e po inted above and do not

reach the carpus . Another specimen
,
wh ich is described be low ,

Silliman
'
s

‘Ameri can Journal ofScience and A rts , ’ vol . i p . 472,

187 1 vol . i i i pp . 241 and 374. 1872 .
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scellaneous .

and probably be longs to th is genus , h as five verteb ra in th e

sacrum.

Th e nearly comple te skull ment ioned above may b e regarded as

th e type ofth e genus P ter anodon. I ts pr incipal measu rements ar e
as foll ows

millim.

Length from occip ital crest to end ofpremax il lary, ab out
30 inches, or .

Transverse diame ter ofoccip i tal condyle 84

D istance fromoccip ital condyle to distal end ofquadrate 105 0

Length oflower jaw,
about 23 inches, or 5840

Greatest depth
Depth at articulationfor quadrate 23-2

Th e species represented by th is specimen is w el l marked, and

may b e called P teranodon long icep s. I t is somewhat larger than
P . occidenta lis,Marsh , wh ich apparently h as more slender jaws .

Th e Yale collect ion contains port ions ofa skull indicating a much
larger species, wh ich is probably P . ingens,Marsh . If th is skull
was ofth e same proportions as that just described, its length would
b e no less than four fee t
Th e smal lest American species yet found is represented in the
YaleMuseum by several bones ofth e w ing , a number ofvertebra ,

and th e nearly complete pe lvis . Th e wing - bones preserved ar e

e longated and very slender . Th e pelv is is unusual ly small ; and

there ar e five vertebra in th e sacrum ; th e last ofth e series indicates
that th e tail was short . Th e following are th e pr incipal dimensions
ofth is specimen

millim.

Length ofulna 1 87

Length ofmetacarpal ofw ing finger 300

Antero posteri or diameter ofouter condyle at distal end . 1 5

Tr ansve 1 se diameter ofshaft, above condyles 13
Length offirst phalange ofwing-finger 347
E x tent offive vertebra ofsacrum 57

Th is species, wh ich may b e called P ter anodon egmcilis, was about
two th ir ds th e siz e ofP . velox ,Marsh . I t probably measured about
ten feet between th e t ips ofth e expanded w ings .

All th e specimens here mentioned are from th e Upper Cretaceous
ofWestern Kansas . I t 1s an interesting fact that th e local i ties and
geolog ical horiz on ofthese special ized tooth less P terodactyles are

precisely th e same as those ofth e Odontornithes
, or b irds with teeth ;

and the two doubtless li ved together in th e same region.
—Silliman’s

American Jou rna l, June 1 876 .



https://www.forgottenbooks.com/join


198 M. A . Stecker on the D evelopment

thoroughly the freshly depos ited eggs attached to the ventral
surface . These were placed in an inodorous oil, where they
cont inued thei r developmentfor a t ime ; so that I was enabled
to atta in a sat isfactory not ion ofthe rap id process ofdevelop
ment ( the se - cal led segmentat ion) ofthe egg, and ofthe first
format ion ofthe blastoderm. The eggs and embryos hardened i n
absolute alcohol also fur n ished very good objects ofobservat ion .

In th is prel iminary communication I w il l only cal l the
reader’s attent ion to the most interest ing po ints

,
without

ente ring into deta i ls
,
reserv ing the detai led descr iption of

the ent i re process ofdevelopment
,
with figures ofthe part icular

format ive phases
,
for a l ater publ icat ion .

In general w e must d ist ingu ish three pr inci pal phases i n
the development ofCh thom’

us . The first ofthese embraces
those egg- format ions which take place in the body ofthe
mother the second includes the metamorphosis ofthe fresh
la id eggs up to the complete development ofth e blastoderm
tl 1at is

,
to the firs t change ofskin ; and the th ird and last

phase is present ed by those changes wh ich occur i n the newly
hatched larva (analogous to the Na up h

’

us stage) on the ven
tral surface ofthe mother .
In th is prel iminary commun icat ion we shal l take into con

s iderat ion only the first and second phases
,
as these have not

been descr ibed byMetschnikoffwith the same accuracy as

th e th i rd phase
,
the l arval stage ofChelz'j er

The ova ry forms an unpaired gland
,
which h as already

been correctly described and figu red in the Chernetida byMenge T ; the ind ividual ov a , which become l arger and more
and more fi ttedfor depos i t ion the nearer they are to the p ai red
ov iduct

,
give to the ovari an gland a racemose form. A s h as

already been correctly remarked byMenge 1, the female gen i
tal organs open by two or ifices at the second abdomina l seg
ment ; the apertures are placedv erynear together . A depress ion
s ituated in front ofthem serves to prov ide the deposi ted eggs
with a st icky mass

,
secreted by a gland which opens her

The youngest ov icells are found imbedded in the interior
ofthe ovary . During thefur th er development ofthe ovicel l
(cons ist ingofprotoplasm,

P urkinj e
’
svesicle

,
and germinal spot),

wh ich takes pl ace in the same way that has al ready been
descr ibed byMetschnikofi’ in the eggs ofthe scorp ion the w all

Metsehnikotf
,
l . 0. pp . 518- 522 .

1 A .Menge, U eber die Sch eerenspinnen, Ch ernetida ,

” Neueste
Schr iftender natu rf. Gesellsch . z u Danz ig

,
v . 2

,
p . 1 7, pl . 2 . fig . 10.

IMenge , l. c. p . 1 7.Me tschnikofi'

,

“Embryologie des Scorp ions
,

”Ze itschriftfur w iss. Zool .
Bd . xx1 . pp . 204—232, pls. x iv .

—xv i i .
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ofthe ovary is pushed outwards i n the form ofa round emi
nence

, giv ing r ise to the pecul iar racemose form ofthe ovary .

A s the deve lo ment ofthe ov a adv ances
,
the wall ofthe ov e r

is a shed st i l more outwards
,
so that then each ovum i s

enclosed in a pe rfectly homogeneous fo ll icl e (the refore w ith
ou t any epithe l i a l laye r) , the basal sect ion ofwh ich a pears
i n the. form ofa short ped icle l ined w ith nuclea te cel ls
arrange d in a spindle - l ike fo rm.

Embry onal deve lopment in Ch thom
'

us
,
represented in se y en success ive

stag e s : bl blastoderm ( first lay er) ; me soderni i e cells

fol li cle ; y .
coarser g ranules ofth e protoplasm s vesi cle

kh , v itellinc membrane ; 17, protoplasm ; pd, primary deutoplasm
spheres ; 3m. se condary membrane ; 3d ,

secondarv deu toplasni
- spheres

(nutri t ive ite llus) .

The ovum is now developed ch iefly by a rap id
.

increase of
volume ofthe

p
ro toplasm

,
i n wh ich we must d i s t ingu i sh two

kinds ofgraun es
,
coarser and finer . The coarse r granules

Von Ohserv at iones qu a dam de A ranearum e x ovo evolu

tione , ’ h iss . inang . I l al le Saxoni ze , 1845 : and it]. “ 1319 Ents tehung des
A rachnidene ies im Eie rstoek . die erstenVorgangs in demse lben nach
se inemVerlassen desMutterkorpers ," Muller’s A rch . fur Anat . 11nd

t siol . 1849, pp . l l 2—150,
pl . iii . ( see p l 16 ) .
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col lect by degrees around the germinal ves icle (fig . I .

, g ) whi lst
the fine r ones are un iformly d istr ibuted in the whole mass of
rotOplasm,

the true format ive v itel lus. The ovum is env e

Toped by a s imple structu i eless membrane , the v itel l ine mem
brane ; an e x ternal secondary membrane only makes its ap

pearance subsequently . E ven before th is stage the ovum
,
t. e.

the protoplasm-mass ofthe ovum
,
becomes occup ied by large,

cl ear glob ules ofalbuminous appearance (figs . I .
—IV.

, p d ),
which appear first at the ped icular pole

,
but then rapidly

accumul ate round the germinal ves icle, wh ich is s i tuated in
the mi ddle ofthe ovice l l . W hether these spheres

,
which

w e may cal l p r ima ry deutoplasm- spheres
,
orig inate from the

syncyt ium (Hackel) ofthe ovary is more than I can say,
as

,
notw ithstand ing a ll my endeavours, I could not trace thei r

format ion the whole process takes pl ace so rap idly
,
that the

whole ovum seems to be at once completely fi lled w ith these
deutoplasm- spheres . A t the same

_

time the l imp id germinal
ves icle acqu ires a fus iform shape

,
unt i l at last i t is completely

surrounded by the pr imary deutoplasm- drops . A sect ion
(fig . II .) through the ovumwhen in th is stage wil l convince
u s that around th e ves icle ofP urkinj e (which , i t may be
remarked in pass ing, gradually dimin ishes and final ly disap
pears al together) a port ion ofprotoplasm fi l l ed w ith numerous
fine granules h as accumulated . In the middle

,
almost in th e

place ofthe van ish ing germinal ves icl e, a round brown spot
now becomes v is ible, composed ofthe coarser granules ofthe
protoplasm th is expla ins the concentrat ion ofthe coarser
granules ofthe protoplasm from their first appearance in the
ovicell .
In th is stage ofdev elopment a new

,
pecul iar process com

mences . A port ion ofthe pr imary albumino id deutoplasm
drops gradual ly coalesce and become converted into a number
ofstrongly refract ive deutoplasm- drops offa tty appearance
(we may character i ze these format ions as seconda ry deutoplasm
spheres), wh ich are, i ndeed, smal ler than the pr imary deuto~
plasm- spheres

,
but soon so mult iply that

,
even in a very short

t ime and wh i lst the vol ume ofthe ovum increases
,
i t appears

completely crammed w ith the secondary deutopl asm- drops
(fig . III .

,
ed). A sect ion made th rough the middle ofthe

ovum (fig . II I . ) would now show its compos it ion to be as

fol lows — In the mi ddle ofthe ovum i nstead ofthe P u rkin
j ean vesicle , wh ich h as ent irely disappeared, there is the round
brown nucl eus cons ist ing ofcoarser protoplasm granules

,

which
,
as we shall see hereafter

,
play a very important part

Dr . Berthen
,
U eber denGenerationsapparat der A raneiden, A rch iv

fu r Naturg . Bd . xl i . ( 1875) pp. 235—262, pl . v i i . (see p .
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the pecul iar round bodies (spheres) which , as he says * , occur
i n the protoplasm ofthe Spider ’s ovum

,
are wantin i n Cli e

lz
'

j ér (as i n the ovum ofthe true scorp ions) . But bel ieve
that in the secondary deutoplasm- spheres w e may see an
analogue ofthe spheres observed by Claparede T, Z alensky I,
Balbian i and others

,
but first correctly understood as deu to

plasm- Spheres by LudwigH, and which afterwards become the
pecul iar flakes (Schollen) .
The freshly depos ited egg

,
attached to the ventral surface

ofth e mother
,
measures from 0095 to 0 1 2 millim.

,
is ofan

elongate ovate form
,
and presents

,
besides the so-cal led v itel

l ine membrane secreted by the ov icel l wh il e st i l l i n the ovary,
a secondary layer

,
which w as separated from the protoplasm

layer ofthe ovar i an tube 11 dur ing the deposit ion ofthe egg
( at least th is is the only poss ible explanat ion ofi t) . Li ke the
secondary external membrane ofthe eggs ofs '

lodromus

invest igated by Ludwig th is is d iv ided into rounded areas,
which gi ve the ent i re membrane an elegant cel lular appear
ance

,
and are produced by the fine granules ofthe protoplasm

mass being arranged i n ci rcles . They were observed and
figured byMetschnikofffl ,

who
,
however

,
says noth ing about

thei r or igin .

The egg in th is stage is now subj ected to a new and very
important process the segmentat ion

,
which closely resembles

that ofC/zelz'fer , commences ; and here also the nutri t ive v itel
lus undergoes a total segmentat ion (amphigastr u la ,Hackel 11)

;Og
Entw . des Cheli

’

fer ,” l. c . p . 575 ;
“ Emb r . des Scorpions,”l. c.

p .

t E . Cla

p
arede

,
R echerches sur l

’

évolutiondes A ra ignées, Utrecht
1 862

,
in

'

atuurk . Verb . U trech tsch Genootsch ap v an Kunsten enVVetensch . D ee l i .
I Zap ish i Kiefi'skaro Ob sh tch estva E stestvoispitatelei, tom. 1 1 . ( 1871 )pp . 1—72

,
w i th 3 plates.

Balbiani, Mémo ires sur le développement des A rané ides
,

”
Ann. (168

Sci . Nat . 5e ser . Zool . tome xv i i i . ( 1873) art i. , w ith 1 5 plates .

Hubert Ludwig, U eber die Bildung des Blastoderms b ei den
Spinnen,

”
Z eitsch r . fur wiss . Zool . Bd. xxv i . ( 1 876) pp. 470—485, pls.

x m . , xxx .

{I Th e inner wal l ofth e ov a in Cb thom
'

us is l ined by a layer ofhomo
geneous rotoplasm-mass in w ieh numerous nucle i are imbedded

,
but

without t e indiv idual i z ationofany special portions ofprotoplasmaround
th e nuc le i ( syncytium,

Hackel) .
Ludw ig, l. c. p . 471

,
pl . xxx .

HMetschnikofi', Entw . des Chelz
’fer , l. c. p . 51 6

,
pl . xx xvi i i .

11 E . Hackel , “D ie Gastrula und die Eifurch ung der Th iere,”Jenaisch e
Z e itsch r . fur Naturw . Bd. 11 . ( 1 876) pp . 61 - 167, ple. i i .- v i i i . ( see pp. 67
and 83 et

Hackel we l l remarks that th e unequal segmentationoccur s in byfar the
greater number ofA rthropoda, bu t inmost cases has not been accurate ly
enough observed .
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The segmentat ion takes place qu ite regularly and ve ry
rapid ly ; the nutr i t ive v i te l lus bre aks up i nto two, then into
four

,
and finally into e ight segments (segnienta tion- sphere s) .

The d iv is ion takes place by the format ion ofin vaginat ions a t

the two po les ofthe eg g , appe aring fi rs t at the ped icular po le .

I t is true that l have found an ovum with invaginated po l
even in the ovary ; but the fi rs t ind ications ofthe process of
segmenta t ion

,
in by fa r the greater numbe r ofcases , a re only

to be me t with on the ventra l surface ofthe mothe r
,
so that

the segmenta t ion in Giuli a /t ins is a process occurr ing in de

p
os i ted eggs . \Vi th the d i v is ion ofthe nutri t i ve v i te l lus

,
the

rown nucleus
,
which is pushed a l i ttle to one s ide

,
also breaks

up into two hal ves
,
one ofwh ich pe rta ins to each segment ;

but w ith th is at the same t ime a d ivis ion ofprotoplasm is
close ly connected

,
and

,
indeed

,
the protoplasm d iv ides into

three port ions ; one part occupies the cav i ty between the two
segmentat ion—spheres and rema ins the re

,
surrounded by a layer

ofthe primary deutoplasm- spheres
,
throughout the whole pro

cess ofsegmentat ion. Ofthe rest ofthe protoplasm
,
nearly

equal port ions collect round the nucle i ofthe two v itel l i ne
segments . lve have then i n C/z t/zonius an inte rnal cav i ty
wh ich is at the same t ime a reservo i r ofprotoplasm

,
to be

a fterwards separated from th is cav i ty i n order to surround the
nutri t i ve v i te l lus (fig .

Now a furthe r d iv is ion ofthe two spheres ofsegmentat ion
into four ta kes place

,
being effected by a transverse i nvagina

t ion ofthe two v i tel l ine ce l ls . Both i n th is and in thefol
lowing stage

,
in which the v i tel lus is d iv ided into e ight seg

ments
,
the nucleus

,
and consequently also the protoplasm

,
l ike

w ise d i v ides into four and then in to e ight parts
,
so that in the

last -ment ioned stage e ight segmentation—spheres
,
each w ith a

nucleus wh ich is surrounded by a layer ofprotoplasm
,
may be

d ist inguished . The structures detected byMetschnikofi' * in
the eggs ofCbelg

’fer with four so - cal led spheres ofsegmenta
t ion

,
name ly the round brown spots consist ing offine granules

( represent ing the cel l - nucle i accord ing to are
there fore to be regarded as equ i valent to the nucle i composed
ofthe coarser protoplasmat ic granules .

W hen the v i tel lus has passed through the process ofseg
mentation up to th is po int, a new and ve ry important process
commences - name ly

,
the separat ion (A ussclzeidung ) ofthe

protopl asm,
which is

,
so to speak

,
a preparato ry process to

the format ion ofthe blastode rm. A fte r the v i te l l ine membrane
ha s removed cons iderably from the la rge v i tel l ine cells s i tuated
in the centre ofthe egg , several protoplasm- spheres

,
wh ich

,

Ne tschnikoff, Entw . dos p 5 15. pl . xxvi i i . figs . 4- 7.
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when examined under a h igh power
,
appear to be fi l led wi th

very fine granul es
,
become percept ible i n the egg . The proto

plasm- spheres increase more and more, unt i l at l ast they form
a cont inuous voluminous layer around the v i tel l ine spheres

,

wh ich are greatly reduced in volume (fig . A t the same
t ime we have anequal ly important process to ment ion

,
namely

the gradual d issolut ion ofthe nucl e i conta ined in th e ,

spheres
ofsegmentat ion under the microscope we can very well
fol low the break ing-up ofthe i nd iv idual nucl ei into a great
number ofgranules.

W i th regard to the or igin ofthe protoplasm-balls
,
which

gradually increase in the egg
,
I agree w ithMetschnikofi'

I bel ieve that these have separated from the large spheres of
segmentation ; only I may remark that by th is I understand
not the protoplasm-mass occu rr ing in the ind ividual spheres

,

but the protoplasm col l ected in the reservoi r
,
wh ich h as sepa

rated i tsel f. A h analogous format ion
,
a separat ion ofproto

plasm
,
occurs also i n many Gasteropoda , Ctenophora, P la

nar iae
,
&c.

* It is poss ibl e that in these animals also the whol e
process takes place in the same way a s i n t /zom

'

us— namely
,

that i n them also a port ion ofprotoplasm is preserved through
the whol e course ofsegmentat ion in a central cavi ty

,
and

afterwards separated therefrom.

W i th the separat ion ofthe protoplasm the spheres ofthe
pr imary deutoplasm confined in the central cav ity also come
into v iew

,
with the i r form i ndeed a l i tt le altered

,
but st i l l qui te

recognizable in the i r origin as pr imary deutoplasm- spheres .

These col l ect at the periphery ofthe egg
,
where they gradua l ly

const i tute an albuminous- looking layer composed ofa great
number ofsmal l spherules (fig s.VI . 65VI I . pd ) . Th is is the
same layer wh ich w as i nd icated byMetschnikoffT as perhaps
a k ind ofembryonal env elope with regard to its or ig inMetschnikoffsays noth ing further . It seems to me improbable

,

however, that th is l ayer represents an embryonal envelope,
and

,
indeed

,
for the same reason wh ich is given in passing byMetschnikofi'. W hat funct ion pertains to th is structure

,
which

is apparently constant in the Ch ernetidee
,
is part i ally reveal ed

4“ Se e R ay Lankester, “Observations on th e Development ofth e P ond
Snail ,”Quart . Journ.Micr. Sci . vol . xiv. 1 874 ; Carl R ab l

,
D ie Ontogenie

der Su ssw asser - P ulmonaten,
”
Jen. Z eitsch r .fur Naturw . Bd. ix . ( 1875)

1. vi i . W . F lemming, Studien in der Entwi cklungsgesch ichte der
aj aden,

”
Sitz ungsb . W ien. A kad. Bd. lxx i . A . A gassi z

,

‘Embry
ology ofthe Cteno hora

,

’

Cambridge
,
Mass , 1874 ; and A . Kowalevsky,

Embryologische tudieu anW'

urmern und Ar th rOpoden,
”Mem. A cad .

St . P étersb . tom. xv i .
8 ll
Metschnikoff

,

“ Entw . des Clwlifer , l. c. p . 216 , pl . x x x v iii . figs. 7
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p lasm- spheres ; these col lect round the germinal ves icl e, which
I S s i tuated in the centre and surrounded by a layer ofproto
plasm. The germinal ves icl e d isappears . The pr imary deu
toplasm

- spheres become secondary ones— the true nutr i t ive
v itel lus

,
which conta ins i n its i nter ior fi rst a brown nucl eus

cons ist ing ofgranules separated from th e protoplasm
,
then a

l ayer ofprotoplasm
,
and l astly a layer ofuntransformed

pr imary deutoplasm- spheres. Now the segmentat ion takes
place

,
and is total the nutr i t ive v i tel lus d ivides i nto two

,
four

,

and final ly eight large v i tel l ine cel ls ; at the same t ime the
nucleus and the protoplasm also divide . An i ntern al cav ity
also is formed

,
i n wh ich a port ion ofthe protoplasm is pre

served after the complet ion ofthe segmentat ion th is separates
outwards and envelops the nutr i t ive v i tel lus . W i th the proto
plasm the pr imary deutoplasm—spheres confined in the same
cav i ty also come intoVi ew ; and these then form an albumi
nous- look ing layer at the periphery ofthe egg . Next the
nucl e i ofthe ind ividual v itell ine spheres break up part i al ly
i nto a number ofgranules

,
and work

,
with the protoplasm su r

rounding them
,
ou t ofthe v i tel l ine cel ls

,
which are constantly

more and more reduced
,
arrange themselves superfici al ly

,
b e

come indiv idual ized as i ndependent cel ls
,
and thus form the

blastodermic ves icl e .

If we now compare these detai ls
,
especi al ly w ith respect to

the format ion ofthe blastoderm,
with the results ofLudwig ’s

i nvest igat ions ofthe format ion ofthe blastoderm i n the egg
ofs '

lodromufi
,
w e at once see the great analogy that exists

between the two processes for Ludwig ’s deutoplasm-spheres
,

which un ite into columns and afterwards develop into the
pecul iar flakes correspond to the secondary deuto
plasm- spheres ofOb thom'

us . The nucl e i or igin ating in the
central substance ofthe rosettes (the protoplasmofClatlzom'

us),

W emay b e permitted here to recap itulate briefly Ludwig’s extremelyinterest ing results ( I. e . p . 479) z Th e germinal vesicle disappears th e
deutop lasm- spheres unite to form columns

,
wh i ch group themselves

radiately around a central protoplasmati c substance and are held together
by it ; th is rosette div ides b inar 1 ly into several rosettes ofdiv ision; nucle i
originate in the centra l substance ofth e rosettes ; th e nucle i w ith th e
protoplasm surrounding them work ou t ofth e rosettes

,
wh i ch during

the ir di vision are constantly pressed more and more towards the peri
ph ery, arrange thems elves superficially, andform by mutual approx ima
t ion and l imi tation th e blas todermi c vesi cle ; th e portions ofdeutoplasm
wh i ch have become flakes ( Schollen) sink back into th e interior ofthe
egg .

”
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a re not they a dist inct analogue ofthe nucle i ofthe vite l l i ne
ce l ls separated from the 1 rotop|as 111 i n Chthom

'

u s ? A s in

P/u
'

lo rlr omus
,
so also i n Ch thonlus

,
and we may fa i rly assume

inChe lg
'

fer l ikewise , a port ionof the broken- up granule swith the

p
ort ions ofproto lasmsurround ing themwork ou t ofthe v ite l

inc sphe res to t icir surface
,
whi ls t the othe r part

,
with the

deutoplasm
,
becomes the entode rm.

1 11 as i n P h ilodr omus
,
a total and

,
indeed

,
nu

equal segmentat ion takes place
,
such a s w e also mee t w ith

else“ here . F o r i f w e cons ider the amph igastrula ofP a rlou r a
(accord ing to Se lenka or the amph lg as tru la ofP etromy z on
(acco rd ing to Sehu ltc ) and ofBomb ina tor (accord ing to

( r o tte 1) or
,
las tlv , the amph igas tni la ofF abu cza or T1 och us

(accord ing fo I l iiekcl and compa i e them w ith the amph i
gast rul a ofCh thonw s (see fig .VI I . ) or Che/{fer (accord ing toMe tschnikoffil), the close resemblance ofal l these st ructures
is at once perc .ept ible
[ha s we find an ag r eement between the amp h ig astr u la of

Chthon ius
,
0 1 1 o the1 ofthe Chernet1 ,

d(e and the cmr espondcnq
emb 1 1/ona l str uctu r es not only oftheVermes and A r t/nopeda ,
bu t a lso ofthe ll ollusca a nd I e .r tebr a ta

In the amph igastrula ofChthonz'us
,
indeed

,
I have been nu

able to ob sen e the pr imi t ive mouth poss ibly i t is stopped by
a vi tel l ine plug

,
as 1s the case in the amph igastrula ofBombi

na tor accord ing to Grotto.

The eggs ofthe Chemetidze therefore furn ish a new and
good contr ibut ion to the fmmation ofth e amph igasti ula ; and
w e must once more repeat Hackel ’s words

,

“ that the unequal
segmentat ion is tol erably w idely diffused among the A r th i o

p
oda

,
but in most cases has not yet been accurately observed .

"

I Ioreover
,
by these results the in vest igat ions ofVan Beneden

and Besselsfl are again confi rmed ; accord ing to them,
i n the

d iffe rent segmentat ions ofthe egg ofthe A rthropoda an ex
tended ser i es oftrans i t ion forms occurs l ead ing from one mode
ofsegmentat ion to the other . The segmenta tionofChthonius ,
a lthough

“
unequa l,

”
yet z

’

nmany r espects r esembles the
“
super

1 10 ml

Heft 2 , pl . X\ll .
Schultz e , ‘Entwdcklungsgesch ich te von P etr omyz on,

’ Haa rlem
,

18-1 6 , pl . 1 v . figs . 5

I Go tte ,
‘Ke imesgesch ich te de r Unke ,’ Le ipz ig, 18 1 5, pl i i . fig . 33.

l l a ekel , l. 0. pl v i i. figs 1 10.

II Nl e tsch h iko tl, Entw . de s Chelir
'

flfer pl . xxxv i i i . fig . 9

1) E . v anBeneden e t Emil Besse ls, Sur la forma tionda Blastoderme
che z les Omstacés,

"

Bull . etMem. de l
'

A cad. Belg . 1863, 1869.
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X IX . The rll amma ls ofTu r kes tan.

By Dr . N. SEVERTZ OFF .

[Continued from p . 1 74 ]
THE genus Oot's

,
even in the restricted sense here adopted

,

may be d iv ided into two groups— namely , the northern and the
southern . The horns ofthe northern group in proport ion to
thei r th ickness are shorter th an those ofthe other group

,
and

are th icker in compar ison with the si ze ofth e animal and con

sequently th is group - form h as a more mass ive head and a
w ider skull . The horns ofvery old specimens are twice and
a half to three t imes as long as the skul l

,
measur ing the l atter

from the root ofthe fronto- nuchal edge ofthe horn down to
the free extremi t i es ofthe praema x illee . In the southern group
the head is proport ionally smal ler and the horns are more
e longated ; their length is at l east three t imes and evenmore
than four t imes as great as that ofthe skul l

,
measured i n

the same w ay as before .

The fol lowing speci es belong to the northern group :

1 . 0t1 t
'

s nz
'

vz
'

cola (E sch sch .

F rom Kamtschatka . Th is speci es is j ustly ident ified with
O. montana

,
Geoffr .

,
from North America . Th e horns begin

to get narrower from the base, so that each horn dimin ishes
regularly from the root down to the end ; th e frontal and
nuchal surfaces are convex

,
the fronto- nuchal and nuchal edges

ofthe horns are rounded ; the orb ital edge is only partly rounded,
and i f looked at from the s ide i t forms a sharp edg e, wh ich is
separated from the convex port ion above th e eye by an elon
gated groove . Th e l ength ofthe horns (wh ich are very th ick)
is tw ice

,
at the most tw ice and a half

,
as great as th at ofthe

skul l . The frontal surface ofthe horns is wider than the
nuchal surface ; the cross r idges ofthe same are very indist inct .
The head is l arge and mass ive ; the p rofi le ofthe nose is

str a ight, not convex . There is no mane on the neck . The
general colour is greyish brown

,
with a dark l ine along the

back ; the bel ly, th e inner s ides ofthe legs
,
the poster ior

port ion ofthe h aunches, the patch round the tai l , the lower
part ofthe ch in , and a spot on the throat are wh ite thefr ont
p a r t ofthe legs is bla ckish br own, da rker than the line which

r uns a ll a long the ver tebr a l column.

Length to the root ofthe tai l 5g feet, height at the shoulders
31 feet ; l ength ofthe horns somet imes up to 21 feet .Ve ry close to Om'

s m
'

vz
'

cola comes another
,
not yet qu i te
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Th e southern group

3 . Ovis Ka r elini
,
nob .

The hor ns are modera tely th ick
,
with rather rounded edges

the frontal surface ofth e horn is very convex
,
whilst the

orbital surface is flat
,
gett ing narrower only in the last th i rd

ofits l ength . The horns are three t imes a s long as the skul l .
The ba sa l and termina l chords r ise p a r a llel w i th each other ;
t he ax i l spiral ofthe horn fits on a cone w ith the base towards
the skull . The p r tema scillce and ma r illa r ies do not a r tica

la te with the nasa ls ; the same is the case w i th the lachrymals
,

which latter are la rg e and sgua r e, being rather w ider than the

mo la r
,
and are partly separated from the l atter by a protu

berance ofthe maxi llary.

The neck is cover ed w ith a mane ofa white colour
,
shaded

w ith g r eyish br own. The light brown colou r ofthe back and

sides is sep a r a tedfrom the yellowish wh ite belly by a wide da rk

line; the light br own colou r g ets g r adua lly ligh ter towa r ds the

ta i l
,
t i l l i t becomes gre yish whi te

,
not forming a sharply de

fined round patch . Ou the back there is a sharply marked
dark l ine running from the shoulders down to the loins. I d id
not find any soft hai r under the long w inter ha i r in October .
Length 5 feet 10 inches to 6 feet, height at the shoul ders

3 feet 6 inches length ofth e horn 3 feet 8 to 3 feet 9 inches .

Obs . The figures ofthe skul l of0 11 1's a rga li given by Blasius
(Saug eth . Deu tsch l . p . 468) i n the elongated form ofthe horns
resemble O. Ka r elini ; but by the orb ital surface ofthe horns,
which gets regularly narrower from the base to the end

,
they

can only be referred to O. a rg a li . His diagnos is contai ns only
such characters as are common to both speci es .

4. Ovis P olii .

The horns ar e very large
,
l aterally compressed

,
the edges

(except the nuchal one) being rounded ; the orbi tal surface is
concave, and commences to get narrower only at the l ast th i rd
ofits length . The horn is mor e thanfou r times the leng th of
the sku ll the basal and termi nal chords are not paral lel

,
the

l atter being more hor izontal th an the former ; the axi l spi ra l
ofthe horn is cone- shaped

, g r adua lly na r rowing ti ll i t r ea ches

the sku ll. The praemax illae do not art iculate w ith the nasals,
wh ilst the maxi ll aries are separated from them by smal l
bones . The l achrymals are very large, and protrude a l ittl e
fur ther forwards than the malars ; the anterior edges ofboth
art iculate w ith the max i llar ies by serr ated sutures .

The form ofthe head is prismat ic, high and narrow . A ll
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round the neck is a pure wh i temane and along the ve rtebral
co lumn from the shoulde rs to the lo i n the re is a dark l ine .

7 he ligh t (p a/ 1 1111 11 1 0 11 1 1 colou r ofthe s ides sha des ofi into wh ite
on the belly; ther e is a tolu te p a tch r ound the ta il

,
wh ich is

bounded a bove by a 1 a the 1° do r l. l i no bu t downwa rds the wh 1 te

ex tends la rg e ly o ver the h ind p a r t ofthe tl1 1g/1s , a 11 ( l sha des

g r a dua lly into the b r own colou r ofthe leg s . I d id not obse rve
soft unde r- ha i r be low the long w inter ha i r in the month of
Octobe r .
Length 6 fee t 7 inches

,
height 3feet 10 i nches ; l ength of

horn 4 fee t 9 inches .

5. Ovis l leins i i.

The horns am not mass ive ; they a l e la te 1 a lly compressed
,

and l1a 1 e tl1 1 ce sharp edges ; the mne i spiral would fi t on an
i11 1 e 1 tcd cone

,
1 1 i th the base t0 11 11 1 ds the skul l . The ma x il

l a 1 ies are separated from the nasals by a smal l bone ; th e
praema x illa

a a 1 ticu late only with the ma x illa 1 ies
,
and do not

touch the nasals at al l . The ante 1 10 1 edg e oftlie lachrymal
is l ounded between the max i l lary and malar

,
where a smal l

process is v i s ible ; the malar i n front finishes in three rather
rounded processes ; the middle one is the largest , and is about
a s l arge as the process ofthe lachrymal

,
wh ich latter

,
l ike the

mala 1
,
is broad and short

Th is speci es is known only f1 om skulls ofmi ddl e aged spe
cimens with not completely developed homs . Spec imens seen
by me at r a tl1e 1 a g1 eat d istance appeared to be grey ish b i 011 11 ;
but I could not ex act ly define the colour. The heigh t,j udg ing
from the skulls

,
1 1 o11 ld be a l i tt le less than that of0 1 13

Ka r el

6 . Ovis nig r imontana .

The horns are not mass i ve ; the nuchal edge is very sharp
,

and the two other edges are not much r
°

;ounded the f1 ontal
surface 1s narr

,
ow the two other surfaces are ratlier concave ;

the orbital surface commences to get na r1 01ver on the last th i1d
ofth e 1101 11

,
wh ich is three and a half t imes as long as the

skul l . The basal and termina l chords me not parallel
,
the

latter be ing m01 e hor i zontal ; the
°

mner spi 1 a l ofthe horn is
cone shaped

,
gett ing a little

°

nar 1 0wer towa i ds the point of
the horn . The praema x illae art iculate with the nasals , wh ich
are separated from the maxi llar ies by the smal l bone b ct11 een
them. The lachrymal is elongated

,
somewhat narrow

,
w ith

one r ounded process
,
and comes more forward than is the case

with the mal ar ; the front edge ofthe l atter is st ra ight
,
and

joins the lower edge in a sharp angle ; a process ofthe ma x il
lar fits i n between the two above -ment ioned bones .

fhe hea d is pyrami d - shaped
,
broad and blunt .
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Ofth is species also only skul ls we re obta ined
,
among w h ich

w as one ofan adult male . Through a telescope I saw

that the colour ofthe an imal is l ight grey ish brown
,
wi th a

wh ite bel ly and rump . It is consi derably smal ler than 011 z's
[fa r elini .

7 . 0 11 1
'

s a r ies .

I am sorry to say I have no mater ials here to make com
par isons between the Tu rkestan domest ic sheep

,
the w i ld ones

ofthat country
,
and the E uropean sheep ; the few skulls I

col lected I left i n Tashkent . Some remarks regarding th is
wi ll be made l ater 611 .

To complete the comparati ve diagnos is I here g ive some
comparat ive measurements .

0 Ka r elim
’

, 0. Hemsn,

adult 6 . 5 years d‘

1 1 “ I 1 1 1 1 1 H 1 1 1

Length fr omth e nose to th e tai ld
He ight at th e shoulders 3

Length ofhorn 4

D istance between th e t ips of
horns 3 6 53 2 8 0=O°45

W idth ofth e orbital surface of
horns

nuchal surface
ofhorns .

frontal surface
ofhorns .

Length ofth e skull l
Th e greatest w idth ofth e skull

B W idth at the posteriormolars
middle molars .

ante rior molars
anterior part of
maxil lae

preema x illm.

Length ofskull to A
H

R idge
i i

round th e bas e ofth e
horn. l 3 O

In th is list the measurements ofthe general s i ze of011 1's
nig r imontana are calculated from the skul l and by the propor
t ion ofthe length ofthe skull to the length ofthe body asfar
as the base ofthe tai l . These proport ions are nearly the same
i n 0 . P olii as i n 0. Ka r elz

'

m
'

,
i n which these calcu lat ions

agree with the actual measurements .
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F rom these Tables i t w il l be not iced that the crossmeasure
ments ofthe skul l , taken separately, show the specific dist ino
tions only in adult specimens ; and even then they are not

im ortant or cons iderable
,
except the sharp proj ect ions ofthe

lac rymals ofth e adul t 011 1
'

s P olii . But the proport ions (or
the measurements stated i n decimal numbers) are const ant i n
al l ages

,
although they are not so dist inct in young animals as

they are in adul t .
A s regards the d ifferent speci es, 0. Heinsu by the general

shape ofth e skul l is nearer to 0. P olii ofequal age than to
0. Ka r elini

,
and differs from the former very l ittle ; but, as

a l ready st ated
,
th e shape ofthe d ifferent par ts ofthe skul l

separately and the spiral ofthe horns of0. Heinsu and
0. P 0111 furn ish the most s tri king d ifferences .

The alterat ion ofthe skul l according to the age depends
pr inci ally u on the development ofthe horns ; and cou se
quen t y the ecimal numbers ofthe measurements in the d i f
ferent ages ofone Speci es do not al ter so cons iderably as the ir
measurements i n inches do. A s al l the measurements ofthe
skul l alter according to the an imal ’s age

,
the diameters ofthe

skul l even dimin ish in thei r proport ion to the length ofsame
,

as the frontal grows rather more quickly than any other parts.

The changes ofthe different parts ofthe skul l accordi ng
to the different ages are most numerou s i n 0. P olii ; and I
wi l l j ust ment ion how u seful these changes are i n deter
min ing the age ofthe an imal by means ofthe gr adual deve
lopment ofits horns and the d ifferent parts ofits skul l . The

former are the more trustworthy
,
because i n growing the

horns do not lose their annulat ions
,
but reta in them

,
shar ing

their gradual development . Th e horns are separated from the
skul l by an annul at ion

,
wh ich does not disappear but is

gradual ly pushed forward by the one th at is growing next to
it ; and th is is the way in which the sulcat ions are formed

,

which are deepest on the frontal surface ofthe horn .

The growth ofthe horns is not equally qu ick at all seasons
ofth e year ; i n winter they grow more slowly and weakly

,

whilst i n spring with the fresh food they again grow ver fast
and strong . In spring the annul at ion at the base ofth eliorns
grows more qu ickly than i t is able to elevate the one before i t ;
and consequently the space between them forms a sharp
impression round the horn . These impr essions indicate the
annua l increase ofthe horns

, and enable one to count by them
the number ofyears the an imal has l ived . Ther e are

,
however

,

some ci rcumstances wh ich render the reckoning l i able to error
and thes e are the fol lowing
l st. The annulat ions ofthe horns are not a lways sepa
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rated by these furrows with uni form d ist inctness . F requently
fromwant offood or from i llness

,
narrow annul at ions are formed

round the horn bes ides those caused by the annual i nte rrupt ion
ofthe i r growth i n w inter wh ich the much resemble .

2nd. In add it ion to t ese ir regulhr annulat ions there a re

othe r secondary annulat ions
,
separat ing those i nd icat ing the

annual increase ofthe horns . The furrows formed by these
d iffe r from those dependent onthe annual increase ofthe horns
in the i r not be ing so deep and in the i r not extending al l round
the horn .

'
l
‘

hey a re ,whenprcscnt,nea 1 1y always d ist ingu ishable .
3rd. F inal ly

,
the r ings formed wh ilst the an imal is young

a re not so d i s tinct as those formed when i t is adult
,
as

w ith ad vanced age the r ings g et th icke r . These early
r ings

,
i n g ett ing towards the end ofthe horn

,
somet imes ge t

rubbed offand the horn i tsel f gets blunt w i th advanced
age ; th is is the ease i n part icular w i th 0. P olii

,
because of

the inner spira l ofthe horns gett ing w ider towards the end of
the horn consequently only the mi n imum ofthe an imal ’s age
can be fixed—for instance

,
that the an imal is not younger

than ten 01
° twelve years

,
but how much older is doubtful .

In specimens wh ich are not above ten years old the age
can usual ly be correctly ascer tained

,
al though somet imes th is

cannot be done w ithout d ifficulty . Very l ittle confidence can
b e pl aced i n the determination ofan an imal ’s age by the anky
losis ofthe d ifferen t bones ofits skull

,
th is latter being an

unin terrupted process .

The proport ions between the development ofthe horns and
the ankylos is ofthe skul l - bones give also specific character
t ics w h ich are i n most cases constant

,
al though some speci

mens ofone and the same speci es d iffer sl ightly i n that
res
p
ect ; but th is is more or less the case w ith al l mammals .

11 examining the skulls ofdifferent speci es I find that the
bones ofthe skul l ofan 0. P otii about two and a half years
old are more fi rmly ankylosed th an those ofspecimens of
0. Ka r elini and 0 . Heins ii ofabout four and a half 01° five
years ofage . Th e above spec imens of0. P olii and 0. Ka r elini

are complete
,
so that the age can be checked by the horns as

well as by the genera l s i ze ofthe an imal ; and th is shows that
0. P olii has not nearly reached its ful l s i ze

,
wh i lst 0. Ka r elim

'

h as fully done so but notwithstand ing th is
,
from the e x ami

nat ion ofthe skull alone
,
the latter would have appeared to

be the youngest .
I t cannot be admi tted that 0. l 1

'

a r et1
'

11 i and 0. Heinsu

grow twice as qu ickly as 0. P oli i
,
and that at the same t ime

the bones ofthe l r skulls ankylose more slowly the one seems

to disprove the other . I t is more l ikely that the parts of
1 5*
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the skul l ofd ifferent species ankylose at different ages
and th is corresponds with the development ofthe horns— that
is
,
with the specific differences i n the ir s i ze and weight .
The larger the horns are

,
the sooner do the d ifferent bones

ofth e skull ankylose
,
ofwhich I conv inced myself i n com

paring 0. P olii
,
0. Heinsii

,
and 0. Ka r elini

,
al l ofthe same

age , v iz . about four to five years ; consequently i t may be
sa id that the ankylos is ofthe different parts ofthe skul l is i n
proport ion to the s i ze ofthe horns . Th is is shown also i n
the above l ist ofmeasurements .

The same skulls also show that the horns begin to grow
mass i ve and the forehead to develop only after the an imal
becomes adult— namely

,
when i t atta ins an age offour and a

half year s
,
w h ich per iod ofits development is also marked

by other circumstances. In examining the skulls wh ich
one often finds among the rocks and even in the plains about
Narin and A ksay

,
I not iced that mos t ofthem belonged (ac

cording to the horns) to beasts offromfour to six years ofage
,

very seldom to younger or older ind iv iduals
,
and exclus ively

to the male sex . Th is shows th at these skulls belonged to
sheep wh ich did not die on account ofthe ir great age

,
but from

v iolence ; nor is i t l ikely that they were k i lled by wolves, as
these l atter wou l d most probably concentrate their attacks
upon the young or female an imals . Here the quest ion
ar ises

,
why do they d ie pr incipal ly at that age

,
and only male

specimens
The answer to th is is best given by the cons iderat ion ofthe

local ity where the skulls are usual ly found— namely
,
i n pairs

under steep cl iffs
,
fromwh ich the an imals i n al l probabi l i ty fel l

and ki l led themselves wh i lst fight ing : th is would
,
ofcourse

,

be most general ly the case w ith the young
,
weak- hornedmales

,

which had only lately reached an adul t age .

Th e females and young do not fight ; and should an old and
a young male have an encounter

,
the former

,
i n most cases

,

natu ral ly conquers .

In al l cases where two sku l ls are found together
,
one is

older than the other ; th is shows that wh i lst fight ing not

only the one that w as beaten fel l from the cl iff, but also th at
its stronger anta gon ist overbalanced i tself whilst charging
its enemy .

I h ave also found s ingle skulls
,
and that not ra rely ; these

belonged to younger males (general ly, however, over four
years ofage) they show that the v ictor was an old mal e w i th
much larger horns th an the an imal k i l led .

A bout Nar i n the skulls are general ly found under preci
pices ; a few, however, also on the plains . The l atter have



https://www.forgottenbooks.com/join


2 18 D r . N. Severtz off011 the 1 1 11 111 1110 13 ofTurkestan.

chords ofthe horns are almost paral lel , and form with the
other chords the fol lowing angles— the basal chord the
terminal chord and the med ian chord is paral lel w ith the
axis ofthe skul l . The inner s ide ofthe horn would fi t on an
inserted cone w ith the po in t towards the outs ide

,
sl ightly in

clining forwards and downwards . The sulcat ions on the horns
are meandering but paral lel and pretty regul ar ; the horn
w i th advanced age does not proj ect much forward over the
forehead

,
but only becomes rather rounder in accordance w i th

the horn -core . The faci al port ions ofthe frontals are rounded
anter iorly they present three forward roj ecting processes, the
centre ofwh ich is wide and forms half) the anter ior r im ofthe
orbit

,
point ing towards and fitt ing in between the nasal and

lachrymal bones .

The l ength ofthe forehead is a l ittl e less than its width
measur ed between the orbi ts. The nasals are very wide at
the ir base

,
and at about half thei r l ength get half as narrow

after that thei r s i des run paral lel to each other almost down to
their ends

,
where the bones form a sharp angle ; the profi l e of

the snout is gibbous .

The l achrymal forms the anterior r im ofthe orb it
,
and ex

tends almost over its ent ire floor ; the lower r im ofthe orb it
,

however
,
is formed by the ma l ar .

Th e malar is cons i derably smaller than the lachryma l
,
and

forms a rounded process proj ect ing forward i n the maxi lla
,

wh ich on its part sends upwards a smal l process fitt ing in
between the l achrymal and the malar ; the latter bone is
rather th in .

In adult specimens the maxil l ary is separa ted from the
nasals by a smal l bone

,
wh ich in t ime

,
however

,
ankyloses

wi th the nasals. In young an imals th is l i ttl e bone separates
only the anter ior par t ofthemaxi l lary

,
wh i lst the other end art i

culates with the nasals and also with the praema x illae. When
the an imal gets older the occip ital r idge rises and becomes
l arger

,
the forehead gets wider by the outward extens ion

ofthe orb its
,
and consequently also the l achrymal grows i n

proruortion. The maxi llar i es get rather h igher between the
gr inding- teeth and the nasals

,
which latter become more

convex .

These alterat ions take place in al l species ; and being
dependent upon the development ofthe horns

,
th is process

cont inues unti l extreme age
,
not stopping at the t ime when

the an imal becomes adult . A lmost all the different bones
ofthe skul l anky lose in the above ment ioned-manner, and

,

a l though late
,
always s imultaneously .

The mane
,
which extends al l round the neck

,
is short

,
and
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only grows when the an imal becomes adult ; i t looks almost
more l ike th ick w avy hai r than any th ing else ; its length
does not exceed 3 to 31 inches . Th is mane spreads al l over the
front part ofthe shoulders ; on the back ofthe neck the ha i r
is shorter

,
not exceed ing 2 to 2§ inches .

The forehead
,
the front port ion ofthe head to hal f its

length
,
and the cheeks are brown ish grey ; the spot above the

eye and the lower po rt ion ofthe head are pure wh i te ; the
muz zle is black ; the horns are grey ish brown , shaded with
yellow . The nape is black ish brown ; the l ine along the
spine is ofan ea rt h- brown colour ; th e mane is wh ite , i nter
mixed w ith grey ish hai r . The breas t and legs are wh i te ;
the back

,
the shoulders

,
s ides

,
and th ighs are l ight brown ish

on the s ides close to the shoulders there is a wh i te spot ; and
on each leg the re are two brown l ines from the body down to

the feet onthe h ind legs
,
and down to the knees onthe front le 8 .

A s regards the l ight-brown ish colour
,
i t is purest on fire

back on each s ide ofthe spine
,
commencing almost from th e

shoulders and reach ing to the loins ; on th e front part
ofthe shoulders below the mane i t fades i nto greyish brown ;
and on the s ides beh ind th e wh ite spots i t is shaded wi th an

o l ive- colour wh ich is darker than on the back
,
but is sl ightly

mixed with wh ite . On the th ighs th is brown colour commences
to g et white , th e h ind parts ofw h ich are pure wh ite . The

bel ly is yel lowish wh ite
,
which colour is separated from the

s ides by a wide black ish - brown l ine . The ta i l and a smal l
pa tch round i t are also yel lowish wh ite

,
th is colour gradual ly

shades offi nto brown on the s ides above the ta i l there is a
smal l dark spot .
The female is s imi l ar to th e male and has also the charac

ter istic dark l ines on the s ides . Her horns are rather shorter
than her head and have more- rounded edges ; the curve ofthe
horns forms only one th i rd ofa ci rcl e ; and they d iverge to
wards thei r poin ts . She is smal ler than the male

,
measur i ng

5 to 5} feet i n l ength , and is 3 feet h igh at the shoulders.

0. a rga li,w i th wh ich speci es i t always h as been confounded,
is altogether d ifferent from the presen t speci es i n the shape
and structure ofthe horns and the skul l ; but themost str iking
d iffe rences are i n the colour and i n the mane ; bes ides these
there are also some other d ifferences. But as 0. a rg a li is

ne i ther a new species
,
nor does i t inhabi t Turkestan

,
I shal l

ment ion here only the fol low ing character ist ics : the skul l
bones beh ind the orbits ankylose very early ; but the fron t
parts are not ankylosed even in specimens offrom seven to

e igh t years ofag e , wh il st the d iffe rent parts ofthe skul l of
U . Ka r elini ankylose s imultaneously .
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0. Ka r elini i nhabits al l the Semiretchj e A l ta i and also tlre
‘

Saplisky A lta i , but is not so common there as i t is i n th e

mounta ins between Turgel i and Kaskelen i t has been l ately
dr iven out ofthe latter local i ty by the Oossack sportsmen

,

and h as gone to a h igher elevat ion
,
namely the Keb in steppe

above the range oftrees . E ast ofTurgel i
,
on the bare moun

tains and pla ins near the r ivers Ch i l ik and Keben
,
0. Ka r elin'i

is st i ll very ab rmdant
,
except i n local it ies wh ich are covered

w ith trees
,
extend ing fromCh i l ik as far as Lantash . F urther

,

i t inhabits all the neighbourhood ofIssik- kul ; i t is v r ath er

ra re on the northern art ofthe Th i an- Shan
,
which is th ickly

covered w ith tr ees. also met with numerous flocks i n the
steppes ofthe Nar in

,
where they find such an abundance of

food on the meadows and shelter among the rocks ; these
local i t i es are about to feet above the sea—l evel .
0. Ka r elim

’

is somet imes also met with on the mounta ins
separating the Nar in from its tr ibutary the A t ash

,
as far as

the pl ains between the r ivers Kurtka and hat ir-kul ; but
from the eastern sources ofthe A tpash down as far as the
Ghafi r-kul i t is only found in company with 0. P olii .

0. Ka r elini does not i nhabit the rocks and mounta ins
exclus ively

,
l ike the genus Cap r a i t is alsonot sat isfied

,
l ike

the l atter
,
w i th the smal l tufts ofgrass on the rocks

,
but wants

more extensi ve feeding-grounds
,
and is therefore dr iven ou t of

certain local it ies more eas i ly than is the case w ith Cap r a . In

the neighbour hood ofCopal ,for instance, goats are abundant
in the central steppes ofKara

,
whi lst the sheep have been

dr iven ou t from these places and only v is i t them l ate in
the autumn . In places where good meadows an d rocky
places are found

,
sheep can be met with at any elevat ion from

about 2000 or 3000 feet in the southern port ion ofthe Semi
r echj e A l ta i , near the r iver I l i a, to about feet at the
r ivers Lepsa

,
Larkan

,
Kora

,
Karatala

,
and Koksa

,
and even

to 01
° feet i n the neighbourhood ofthe Upper

Nar in . They are found at a much lower elevat ion in w inter
,

whilst in the summer they w i thdraw again to the highestmoun
ta ins. I do not know if the sheep wh ich are so abundant
i n th e h i lls on the western shores ofthe r iver Chu

,
oppos i te

the Tokmack
,
belong to th e present speci es or to 0 . Hez

’

nsii .

0111
'

s FO11 1 .

Th is speci es was founded upon horns obtained by Wood at

the sour ces ofthe Amu -Darj a, on the h igh plains near Lake
Ser ikul

,
at an el evat ion ofabout feet—consequen tly

about the same local ity whereMarco P olo ment ions that he
met w ith some l arge w i ld sheep . To the same speci es
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The edges ofthe nasals are almost paral lel at thei r base
,

and only at thei r free extremi t ies form a sharp angle ; the nose
I S convex .

The lachrymals are more developed than in any other
5 ceies ofsheep ; they occupy al l the front part ofthe orbi t

,

filling up the front and bottom ofi t
,
and art iculat ing wi th the

anter ior process ofthe malar . There are three W ormer ian
bones ; the upper one joins the occip i tal process ofth e frontal
bone ( i f there is one) al l these three bones are turned towards
the inter ior ofthe orbi t

,
i n wh ich they form a w i de i rregular

polygon w ith a serr ated suture . The uppermost is the nar
row est

,
but alters much in w idth and usually ends i n a sharp

point ; the middle one fits i nto the maxi llary by two po ints,
and one is attached to the lowe r j awbone ; the lachrymal
i tsel f is i n the mi ddle flat bone .
Themalar var ies i n its s i ze ; but its faci al port ion is always

l arge
,
sometimes

,
howev er

,
only half the w idth ofthe lach rymal ;

and
,
reckon ing from the orbi t

,
i t is a l ittle shorter ; its front

edge is toothed and has two or three processes these
,
however

,

are usually very short . Th emalar i tself is th ick . Thema x il
l ary is separated in old specimens completely

,
and in young

only part ly
,
from the nasals . Th is species differs from 0.

Ka r elim
’ i n the alterat ions ofthe skull accord ing to age

,
as

wel l as by the development ofthe frontals
,
also by the fact

that wh ilst the head grows h igher the lachrymals do not grow
inwidth

,
but only in length .

The different parts ofthe skul l ankylose s imultaneously ;
and

,
as already ment ioned

,
th is process takes place very

early ; and in connexion with th is i t may be not iced that
the alterat ions ofthe skul l accord ing to age take place only up
to the t ime when the an imal becomes adult

,
after wh ich per iod

only the horns cont inue to grow and the forehead becomes
rather more convex

,
although th is l atter is hardly percep

tible .
The mane ofadult specimens covers the same parts as i t
does i n 0. Ka r elz

'

m
'

,
viz . the throat

,
the s ides ofthe neck

,

and the front ofthe shoulders ; i t is, however, much longer,
the hair being from 6 to 7 inches long ; on the Spine it is from
3 to 4 i nches i n length

,
and gets shor ter as i t approaches the

nape . The distr ibution ofthe wh ite and the dark colour is on
the whol e the same as i n 0. Ka r elz

’

m
’

; but the colour ofthe
head is more blackish brown

,
and al l other l ight- brown parts

of0. Ka r elz
'

m
' are darker in the present speci es (namely, ofa

greyish brown colour shaded with red) the s ides are darker
and more grey than the back

,
intermixed w i th some whi te ha i r ;

the upper front port ion ofthe shou lders close to the mane is
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l ight- Co loured ' the white spots on the s ide ofthe shoulders are
l ike those of6. Ka r elini ; also the blackish brown nape and
rather l ighte r spine are s imi la r in both these species . The

wh ite spots abou t the eyes are w i der i n 0. P oliz
'

,
and extend

to the front ofthe lower eye l ids ; the mane is snowy wh ite
,

without any mi xture ofbrown ha i r i n i t ; the be l ly is wh ite ,
wh ich co lour gradually shades offi nto a grey ish brown on the
fl anks

,
without a black line separat ing the two colours from

each other ; the whi te colour ofthe h inder port ion ofthe body
extends ove r the h ind legs and the tai l

,
on which latter

ne i ther a black nor a brown spot is to be seen. The redd ish
colour ofthe lo ins is marked by a w ide grey ish brown l ine

,

wh ich separates i t from the w h i te colour ofthe back part of
the body

,
a s wel l as to some degree from the grey ish brown

th ighs
,
on w h ich latter and the s ides i t can be seen that the

brown hai r is mi xed w ith some wh ite ; along the spine there
is a dark l ine from the shoulders to the lo ins .

Such is the colorat ion of0. Folt
'

z
' i n w inter dur ing the

month ofOctober
,
wh i lst in summer i t appeared toMr . Seme

neff
,
who saw these sheep at Han- tengri

,
to be darker .

A young male
,
two and a half years old

,
is greyish - brown

on the upper port ions ofthe body , without the redd ish t in t of
the adult an imal ; i n the rema in ing parts i t ful ly resembles
the adult

,
with the except ion ofth e grey ish brown colour

extending further on the loins ; and the s ides and neck are
also ofth is colour . A t th is age there is no mane

,
and

only on the nape and partly also between th e shoulders the
hair is rather longer and ofa bl ackish brown colour ;
there is also no dark l ine on the spine ; but the mark ing ofthe
loins resembles that ofthe adul t .
When the an imal h as atta ined the age oftwo and a half

years, the horns already form hal f a ci rcle ; al l the edges are
sharp and the s i des flat .
Th e female is unknown .

0. P olit
'

w a s met with byMr . Semenoffon the h igh pla ins
near th e snow - covered summits ofthe gigant ic mounta ins of
I Ian- tengri

,
at the sources ofth e r ivers Karkara

,
Tekes

,
and

Sar i -j aws . These places form th e most northern l imi ts ofits
range

,
wh ich

,
to the south -west

,
extends as far as the Nar in

,

the upper Syr -Darj a , and the tr ibutar ies ofthe Kashg a r
~Darj aat the front ier ofTurkestan . I found skul ls of0. P olc

'

i w ithm
a distance offrom 10 to 1 2 versts to the north ofthe above
ment ioned r ivers

,
at the U lan

,
about the mounta ins ofA tpash ;

he re i t l ives toge ther w ith 0. Ka r clc
'

nf
,
but only in very

l imi ted numbers ; and these local i t ies form the narrow l ine
where these two species are found together .
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On the h igh pl ain ofthe A ksay only 0 . Polz
'

z
'

is to be met
with

,
and is very abundant there ; here it u sually keeps i n

the mounta ins ofBos- ad i r
,
on the left or north shore ofthe

A ksay
,
and feeds on the h i lly meadows s ituated close to the

above place ; further north i t has not been obtained yet .
Th is an imal is not a regular inhab itant ofthe mountains

and rocks
,
but ofh igh - s i tuated h i l ly pl ains and meadows

,

where the F estuca
,
A r temz

’

s z
’

a
,
and Sa lsolece form its principal

food . I t only takes to the mountains for concealment
,
but

even then avo ids the more rocky local i t ies
,
as

,
for instance

,
the

Kok-R ia near the A ksay
,
where I only found the Cap r a skyn.

The lowest elevat ion where i t is to be met with on Han

tengr i is about feet
,
namely i n the Kar -R ara and

Tekes ; but even here i t is rare, mostly inhabit ing the more
level parts ofHan- tengri

,
wh ich are covered w ith grass

,
near

the range ofperpetual snow
,
about feet above the sea

level . On the A ksay the l imi ts ofits range are formed by
the r iver ofthe same name

,
between the mounta ins ofKok

R ia and Bos- adir
,
at an alt i tude of9500 feet ; to about the

same height i t descends also i n the A tpash , going, however,
as h igh as the perpet ual snow

,
about to feet .Mr . W ood found the horns ofth is speci es about the r iver

Amu -Darj a
,
at an elevat ion ofabout feet .

I do not know its distr ibut ion beyond the above loca l i t i es ;
some informat ion regarding th is miglft perh aps be obtained
from the zoological por tion ofthe work by the Brothers Schla
g intweit. I t is probable

,
however

,
that 0. P olz

'

z
' does not go

further than the Karakorum mountains
,
between the Indus

and the Tar im
,
as south ofthe Karakorum the range of

th e Himalayan sheep commences. A s yet I cannot fix how
far i t occurs towards the east.
t erev er 0. P olz

'

z
'

h as been met with i t h as been found
inhabit ing the same local it i es during the summer and winter ;
the latter season

,
though cold

,
is remarkably free from snow

,

the w inter clouds being intercepted by the lower mountains
before reach ing the elevat ions inhabited by the sheep . I saw
th is speci es onHan- tengri and A ksay in smal l scattered flocks
offrom five to ten ind iv iduals— unlike 0. Ka r eh

’

m
’

,
wh ich

speci es I have seen in flocks ofhundreds i n the neighbourhood
ofth e Nar in . Old males are often met with singly

,
separated

from the flock
,
not wander ing to a great d istance

,
but keep ing

w ith in sight ofthe herd they belong to
,
to wh ich they appa

rently act as sent inels .

Anold Specimen obtained byme was thus separated from the
flock on the look - ou t . The herd i tsel f often goes about scat
te rcd and not at al l so close to each other as is the case w ith
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-D escr 1

°

p t1
°

ons and fi g ur es ofD eep
-Sea Sp ong es and

tbe 1
°

r Sp icu les ,from the A tlantic Ocean
,
d1 edg ed up on boa 1 d

I i rlI HS ‘P orcu
p
ine

,

’
ch iefly 1 869 (concluded) . By H. J .

CARTER
,
F .R .S. &e .

[P lates XII .—XVI .]

I N July 1 871 P rof. (now Sir ) C. Wyv i l le Thomson asked me
i f I would undertake to descr ibe the sponges dredged up on
boa1 d H.M.S. P orcupine ’ i n 1 869

,
to which I consented

,

when I had finished arranging the col lect ions ofsponges i n
the Br it ishMuseum about which I w as then engaged . In
June 1 872 P 1 o .t Thomson sent me 108 j a1 s contain i ng these
Sponges i n spir i t

,
bes i des some smal l boxes conta ining dr ied

Specimens . Most ofthe former h ad l abels on them; but the
l atter were w ithou t any . P r .of Thomson w as then bus i ly en

g a
ored

°

in prepar ingfor the expedit ion ofH.M.S. Chal lenger ;
an al l that he had t ime to state was that the j a 1 s were labell ed
i n accordance w i th the numbers ofthe stat ions and depths on

the Charts which accompan ied the “ P rel imin ary R eport of
the Scient ific E xpedit ion ofthe Deep Sea inH.M.S. P orcu
p ine ’ duu ng the summer of1 869 (P roceed . R oyal Soc.

no. and that I migh t u se them as I l ikedfor theypurpose
mentioned

,
only leaving them i n “

some k ind oforder ”when
thei r descript ions had been completed .

Onthei r arr ival
,
I fi rst numbered all the j ar s and dried spe

cimens with a runn ing number ofmy own
,
which they st i l l

bear. Then every Specimen
,
both fragmentary and ent i re

,

was sketched and examined microscopical ly
,
and the sketch

and microscopic detai l placed under these numb ei s respect ively .

A fter th is
,
whatever figures the l abels on the j ars bore were

added to the ir respect ive numbers Thus
,
hav ing secured a

memorandum ofal l th at I possessed in th is way in case of
accident

,
the whole was l a id asidefor del iberate examin at ion

when tlie opportun i ty offered— th at °

18
,
when I had fin ished

my examin at ion and arr angement ofthe col lect ions ofSponges
in the Bri tishMuseum.

Soon i t became evident to me from the latter that I must
make a “ cl ass ificat ion for myself ;for noth ing that had been
produced would suffice for th is purpose ; and hence I w as

obl iged to postpone descr ibing the greater part ofthe sponges
dredged up on board H.M.S. P orcupine ’ unt i l th is was com

pleted and printed (‘A nnals, 1 875 v ol. xvi . p . 1Meanwh i le
,
in 1 873

,
I publ ished a paper on two Gumminea ’

,

one ofwh ich came from the ‘P orcupine ’ v ol. x i i .

p . then a paper on the Hexact inel l idas and Lith istidm
,

in 1 873
,
wherein th e specimens ofAp hr oca llistes Bocage1 ,
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F a rr ea occa
,
&c .

,
from the same source

,
were descri bed (op . cit.

v ol. x i i . A fte r th is several ofthese sponges we re
descr ibedand i llustrated in 1 874 (op . cit. v ol . x iv . p . 207

and now I have to offer the remainder
,
— dredged up on board

the P orcupine i n 1869 and 1 870.

A s regards the form and measurements ofs ouges
,
whether

ent i re or fragmentary
,
and as regards th at of7 thei r spicules

,

noth ing can be more var i able. They al l grow from smal l to
l arge

,
and all may va ry more or le ; s i n every respect during

the course ofthei r development ; so that what I have stated in
th is paper must be understood to be what the sponges dredged
up on board the ‘P orcup ine ’ only , present .
Thus

,
then

,
as the sp icules i n part icular grow from smal l to

l arge
,
and are success ively developed

,
they w il l be found‘

to

be ofall s i zes i n the sponge to wh ich theymay belong . Hence
the i r average largest s i ze respect ively h as been taken for
descript ion

,
measurement

,
and i llustrat ion .

The measurements are al l i n parts ofan inch ; and for the
conven ience ofthe student they are g iven in accordance w ith
the d iv is ions ofmy micrometer eye - piece, v iz . i n 1 800ths or
6000th s ofan i nch

,
under a magni fying-power approximately

of85 and 266 di ameters ; wh i le for the deta i l other powers
(of1 20 and 375 approximately) have been employed .

A s the numbers a lone are g iven in the descript ions
,
they

must be understood to refer to the g r ea test diameter s ofthe
a ver ag e la rg est Si ze ofthe Sp icule, without th is being expressed.

Thus the descr ipt ion ofan acerate or l inear formmay have
appended to i t

,
100- 1 800ths by 2- 1 800ths i nch

,

”wh ich
means 100- 1 800ths i nch long and 2- 1800th s inch broad in
its g r ea test diameter s . By th is the student wi l l at once be able
to dr aw the Spicul e to any scale ; or i f he chooses to reduce
th e fract ions to the i r ult imate value

,
—h e would get i n th is

instance 1 - 1 8th by 1 -900th i nch .

A ga in
,
a Spicule may be attenuatingly or abruptly pointed

that is
,
drawn ou t g radually to a sharp poi nt or abruptly termi

n ati ng in one wh ich
,
i f altogether omi tted

,
would g ive a round

end . Th is is the mean ing ofthese express ions .

Las tly
,
as regards colour . It should be remembered that

all the spec imens have come tome i n sp ir i t or dry respect ively
,

and therefore that
,
as the colours ofsponges are in some iii

stances permanent and in others evanescent
,
I can only give

that colour wh ich these spon g es now present to me . Ap lys ina

menus st i l l re ta ins its dark re - purple t int ; butmost ofthe rest
present d ifferent shades ofwhat may be termed Sponge
colour

,

” v i z . t awny , l ight yel low , grey, or whit ish ; at the
same time

,
these are the colours wh ich sponges usual ly have .
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An “A ddendum wil l be appended
,
i n wh ich a l ist ofa ll

the sponges dredged up by the P orcupine ’ dur ing her cru ises
i n 1 869 and 1 870

,
with their respect ive local i t ies general ly

,

wi ll be g iven ; then a l ist ofal l the dr ied Specimens without
numbers wh ich have been handed over to me final ly

,
a fewMemoranda on some minute organ isms which accompan ied

the sponges to w it
,
P olg tr ema , X antlridium

,
and Coccol i ths

,

together wi th a note onthe “ black grains”often seen in great
abundance in the Glob igeriniferous sand .

Ha lfsa r ca cr uenta
,
n . sp.

General form film- l ike
,
spread ing

,
with i rregularly undu

lat ing margin . Colour madder - brown
,
crimson

,
becoming

crimson - black on the su rface when dry . Surface smooth
,

corresponding with the i1r egularities ofthe obj ect on wh ich
i t may be growing ; cons ist ing ofa del icate sarco—fib rous
l ayer . P ores and vents not recogn iz ed . Intern al structur e
madder- pink

,
composed ofareolar sarcode in which are im

bedded the ampul laceous sacs and
,
when present

,
also ov a

,

wh ich are known by thei r spherical form and deeper colour ;
traversed by the branched excretory canal - system. Ampul
laceou s sacs about 10—6000ths i nch in di ameter ; spongoz oa
about § ~6000th , and ov a about 4- 6000th s inch in d i ameter .
Si ze ofSpecimens varying, under 2 inches in hor izontal di a
meter .
Ha l) .Mar ine

,
on th e surface ofCor a ll1°stes Bower banlcn

,

Johnston ; Stelletta p a ckas tr elloides, n . Sp.

,
and P a clzas tr ella

a byssi , Sdt. , extending into and tinging with its red colour
for a certa in distance the stru cture on wh ich it may be
growing .

Loc. Stat ion 25=374 fathoms— th at is (as the stat ion
and “ depth ” are inserted together on the a few
mi les north ofCape St.Vincent .
Obs . This Sponge h as very much the appearance ofSpots

ofvenous blood , especi al ly when dry ; and the colour is deepest
where the Specimen is charged wi th ov a

,
from the dark crimson

colour ofthe l atter . It looks very much l ike Hi ldenbr andtia
r ubr a at fir st Sight

,
on account ofits th inness and dark blood

red colour ; but th e absence ofthe algal cel l and the presence
ofov a disti ngu ish i t from the cel lular structure charged w ith
conceptacles bearing tetr aspores and paraphyses i n the latter .
A s the specimens are not favour ablefor descr iption, the above
observat ions must to a certain extent be taken prov isional ly .

I t is at al l times difficult to make out the mi nute str uctur e of
Ha lz

'

sa r ca
,
wh ich can only be most advantageously exami ned
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madder- red . Surface r is ing into thorn- l ike processes, from
each ofwhich proj ects a Single ha ir - l ike horny filament about
é inch in length , ofa dark amber- colour, th at often sends off
a minor branch at its ex it

,
and th us becomes bi furcated .

Covered with an incrustat ion ofminute foreign bodies
,
dis

posed in a ret iculate formwith depressed interst ices. F oreign
bodies cons ist ing ofa heterogeneous mi xture ofsand-grains

,

fragments ofSponge- Spicules
,
minute F oramin i fera

,
and the

l ike
,
wh ich

,
on becoming dry

,
presents an opaque p inkish

g rey colour that conceals the dark red fleshy port ion ofthe
i nter ior . P ores i n the interst ices ofthe incrust at ion (fig . 2

,
b) .Vents not observed . Internal structure soft

,
fleshy

,
consist ing

ofa th in l ayer ofcompact areolar sarcode tr aversed perpen
dicu lar ly by thick , horny, hair - l ike fi l aments ofa dark amber
colour (fig . 2, a ), wh ich , r is ing s ingly and separately from an
expanded ci rcular disk respect ively on the basal layer ofthe
Sponge (fig. 2

,
c), that attaches the latter to the h ard object on

which i t may be growing, pursue a perpendicul ar course
towards the surface

,
where they respect ively issue from the

ends ofthe thorn - l ike processes
,
as before stated . Horny fila

ment hol low
,
con ical

,
ending i n an attenuated form externally

,

where i t is frequently bifurcated or div ided into two port ions
ofunequal length

,
as abovement ioned . Sarcode charged with

mi nute bodies spongoz oa or p igmen t- cel ls) ofa red colour
,

which thus give the character ist ic colour to the Sponge gene
rally in the fresh or undr ied state . Si ze ofspecimens about
inch in th eir longest hor i zontal d i ameter .
Ha b .Marine

,
growing over hard obj ects.

Loc. Between the north ofScot land and the F aroe Isl ands
,

and a l i tt le north -west ofthe Shetlands
,
in345 and 31 2 fathoms

respectively .

Obs . F or an account ofthe Aplysinida see
‘A nnals

,

’
1872

,

vol . x . p . 101 . Specimens ofth is Sponge exist i n two j ars
numbered (Stations) 65 and 82 respect ively

,
which give the

locali ti es and depths above mentioned . The former has spread
itself over part ofthe upper valve ofa Tereb ratule (fig. 1

,
c),

and the l atter round a fragment ofa branch ofstony coral
(fig . I t h as been designated 11 0911 113 specifical ly

,
from

the surface being l ike a raised red “mother ’s-mark
,
hai ry

and pap ill ated ; whi le the inter ior is characterized by s i ngle
,

separated horny fi l aments, which traverse the inter ior ofthe
Sponge perpen icu larly , and do not give offany branches
unti l arriv ing at thei r point ofissue from the summi ts r espec
tiv ely ofthe them- l ike processes ofthe sur face

,
when they

frequently
,
but not always

,
become d iv ided into two branches

ofunequal length . Th e ret iculated appearance ofthe incru s
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ta tion
,
wh ich is only observed in the dry spec imens

,
i nd icates

that
,
as usual

,
the accumulation ofthe fore ign obj ects is

confined to the l ines ofthe subj acent
,
in th is instance sub

corneous
,
dermal ret iculated st ructure .

On the 29thMa rch l ast the R ev . A .M. Norman sent me
another species ofth is genus

,
for which h e proposes the

spec ific name of“ incr us tons .

” I t only d iffers from that
above descr ib ed in the papillm ofthe surface not be ing so

prominent and thorny
,
and in its structure be ing areol ar and

sandy tlnoughou t l ike that ofDg s idea fi ag 1
°

l1
°

s
,
and of

a l ight yel low instead ofa pink c1oam- colour when dry .

Loo. She tland
,
1 70 fathoms

,
orr hard objects .

Sp ong ia oflfcina lis . ( P l. XII . fig . 1
,

.d )

General form unequal ly lobate
,
spread ing

,
sess i l e . Colour

l igh t brown . Surface i rregular ly lobed and minutely d ivi ded
into polygonal Spaces by the dermal horny ret iculat ion

,
which

supports and thus shows i tself through the transparent
°

‘dermal
S

,
arcode proj ect ing from the l atte r at the knots or poi nts of
union ofthe l ines respect i vely °

rn attenuated
,
mi nute

,
horny

fi l aments
,
w h ich givee the sur face a hai ry appearance . P ores

i n the inte rst ices ofthe dermal ret iculat ion . Vents l arge and
i rregul ar both 1 11 s i ze and s i tuat ion . Internal ly cons isting of
a densely ret iculate

,
anastomos ing

,
horny

,
transparent

,
tough

,

brownish fibre
,
which giv es the brown colour to the sponge ;

support ing trarispa rent areol ar sarcode, wh ich is traversed by
the excretory canal - system

,
often runn ing in a branched form

for some di stance j ust below the dermal sarcode befor e open ing
at the vents ment ioned . Si ze inch °

1 11 its l argest d iameter .

Ha b .Marine
,
on hard ob jects.

Loo. Same as that ofAp lg s 1
°

na nte va s
,
v iz . stat ion 65.

Obs . Th is
,
which i s a genu ine specimen

,
al though smal l

,
of

Sp ongfa is on ly found in the j ar numbered 65,
where i t h as partly overgrown the upper valve ofthe same
Tereb ra tule as that on which Ap lys ina 11 18 1 1 113 has spreadi tsel f between them a smal l port ion of
Dg s1dea j

°

r ag 1
° °

l1 s (fig . 1
,
e) .

tioned
,
i t is itself fixed to a pebble (fig . 1

,
a ) wh ich be ars

i n addit ion two smal l specimens ofP ha lcellfa 1
°

11fu 11d1
°

bu l1
°f01 111 13 ,

Johnst. (fig . 1
,fff) , also the basal fragment ofa cyl indr ica l

calcareous worm- tube over wh ich La t1 uncu lia cr a ter a
,
Bocage

,

has rown (fig . 1
, gg ), and at th e foot ofth is on tlie peb b lei

a l i tt e patch ofzl °

l zcr oc1
°

ona long 1
°

s

°

,p zcu l11m n . sp. (fig . 1

that the pebble and the Tereb ra tu le together bear si x Species
1 6 *
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ofsponges . In the same j ar also are Specimens
.

ofD 1
°

ctgo
~

cylindr as a byssm11m n . sp. ; P ha lcellia

Ha l1
°

chond1 1
°

a
- ThomsoniaVVr i

g
lrt T .

,
and P a cha str ella

a bJss 1 Sdt.

HIRCI NIA (P oly therses, Duclras. de F onb . et

A smal l cubical fragment
,
about two i nches i n d i ameter

,
of

coarse structure and brown colour
,
i n wh ich the sarcode has

been ent irely replaced by the alga S '

p ongwphaga com111 11n1
°

s .

Loo. Stat ion 25, i n 374 fathoms, near Cape St .Vincent .
Sp o11gel1

°

,
a p a llescens Sdt. (Adr iat . Spongienf. p . 30

,

Taf. i i i . fig .

In j ar 84
,
depth 155 fathoms

,
there is a finger

- shaped
fragment or

°

lobe ofth is Sponge about 2 inches long and 1

inch i n d iameter
,
now ofa l ight wh i t ish grey colour . I

z

t

appears to have been torn offfrom a l arger specimen . The

sur face presents a u n iformly ret icul ated structure in which
the knots cons ist ofSharp monticular eminences

,
and the

interst ices are depressed as 1 s usual °

in al l the P saminonemata
,

with here and there a l arge ci rcular vent . I t is sandy
throughout

,
but d iffers from the fol lowing (viz . Dgs1

°

dea

fi ag
° °

1 l1 s) i n possess ing a more defin ite form,
which ar ises

,

perb a s
,
from the horny element being more developed

,
botli

aroun th e sandy cor es and as Simple fibre th roughorit th e
s tructure general ly . There is an arenaceous Sponge in the
Br i t ishMuseum ofa grey ish brown colour

,
mass ive and

lobed
,
with l arge vents

,
wh ich seems to be an intermedi ate

speci es. I t comes from P ort Jackson in A ustr al i a ; and the
var i ety ofspicul es amongst its sand - grains 1S very remarkable

,

as indicat ing the number ofdifferent sponges that nrust be 1 11
that local i ty . Ofcourse

,
the nature ofthe fore ign contents

depends ent irely upon the k ind ofmateria l at hand for th e
sponge to bu i ld w ith .

Dysidea fi ag 1
°

l1
°

s
,
Johnst

Smal l amorphous fragments ofth is sponge were dr edged
up at stat ions 65 and 82

,
in 345 and 31 2 fathoms respectively .

D 1
°

ctyocg l1
°

ndr us a byssor um,
n . Sp. (P l. XII . fig. 3

,
and

P I. XV. fig . 25
,
a
,
b . )

Genera l form dendri t ic
,
branched d ichotomously three or fou r

t imes on the same pl ane . Hard . Branches round
,
somewhat
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the whole ofth e stem is very hard and the structure ofth e
ax is becomes extremely dense from the closely impacted state
ofthe Sp icules ofwh ich i t is composed

,
while the excretory

systems , be ing numerous and shor t- branched, are consequently
diminut ive in form

,
so that ne ither th e v erits nor the pores

are very consp icuous i n sponges ofth is k ind
,
aga i n the acuate

Sp icule is here, as general ly in th is order
,
more or l ess

suddenly curved ex centr ically— that
°

rs
,
towards the l arge end

,

which thus
,
together w i th the inflat ion ofth is extremi ty

,

frequently resembles the h i l t ofa p istol .

D 1
°

ctgocg l1
°

11dr us 31
°

,
mp lex n . Sp.

I have appl ied th is name to smal l amorphous fragments of
a Sponge occurr rng here and there by i tself and on oth er
sponges dredged up between the north ofScotland and the
F aroe Isl ands, wh ich only differs from D . a 11chor a ta i n th e

absence ofanchorates . This i s all the informat ion th at the
specimens afford .

D 1
°

ctg ocg l1
°

nd1 us m
°

1 g 11 ltosus, Bk . (Mon. Br it . Spong . v .ol 1 1 .

p . 1 13
,
and v ol . i i 1 . pl . x ix . figs . 14 (P l. XII . fig. 5

,

and P I. XV. fig .

General form pyrami dal or conical , ,
elongated Sharp - po inted

,

expanded at the base pyr amids grouped . Colour yellow isli
wh ite . Sur face h irsute

,
even

,
covered w ith smal l emi nences

cons isting oftufts ofspicules
°

radi at ing from points respec

tiv ely, where the ir ends are gathered together and fi x ed
°

in th e
dermal sarcode around the base ofa large Sp icule . P ores and
vents not evi dent

,
from the smallness ofthe specimens . Inter

nal structur e compact throughout
,
becoming most so towards

the centre
,
composed ofbundles ofspicules °

1 11 close approx ima

t ion
,
arranged longitudinal ly and d imin ish ing 1 11 number

towards the apex ofthe cone ; imbedded
°

1ncancel lated sarcode
,

wh ich is
,
no doubt

,
traversed by the excretory canals. Spi

cul es oftwo k inds, viz . skeleton and flesh - Spicules . Skele

ton Spicule oftwo forms
,
v i z . : l arge

,
acuate

,
smooth

,
Sharp

po inted
,
curved suddenly or bent

°

towards the large extremi ty,
132 by 1 1 - 1 800ths inch (P l. XV. fig . 2

,
sub skclcton

spicule smal l , acerate, curved, sharp po inted, 32 by —1 800th s
i nch (P l . XII . fig . 5

,
d) . F lesh sp icules ofone form only

,

v iz . acuate or club- shaped
,
sharp pointed

,
b ent and inflated at

the l arge extremi ty
,
uniforimly spined throughout

,
sp ines short

and vertical
,
1 1 to 14- 1 800ths i nch long (fig . 5

,
c) . Th e large

acuates are
°

ch iefly found i n the body ofthe Sponge
,
wher e

t hey are arr anged longitudinal ly or in vert ical bundles
,
but

the largest traverse the dermal sarcode obl iquely and form
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respect ive ly the centre ofeach group ofthe smal l
,
sub skclcton,

a ce rate sp1cules (fig . which thus give the surface 1ts

h i rsute
,
tufted characte r . The flesh - spicules do not trave rse

the de rmal sarcode
,
but a re arranged

,
feathe r- l ike

,
and sparsely,

a round the acua tes ofthe inte r ior
,
vary ing much in s i ze .

E nt i re specimen cons ist ing ofa group ofthree cones, each
ofw h ich is about 8 - 12ths i nch long

,
and 3- 1 2ths i nch in

d i ame ter at the base .

Hub .Marine
,
on hard objects .

Lee . The North-Sea s ide ofShetland in 64 to 75 fathoms.

Obs . Th is sponge has been n amed
,
descr ibed

,
and i l lus

tra ted by D r . Bowe rbank
,
as above ind icated

,
from “ Shetland,

in the cabine t ofthe ltev . A .M. Norman ; but as the speci
mens were dry and ur ine is wet

,
it has secured to me des i rabl e

to descr i be and figure i t aga in from the l atter . The figures on
the j ar are 67 and wh ich give the local i ty and depths
above ment ioned . On one ofthe cones has grown a specimen
ofGr antia cilia ta

,
var . (fig . and a smal l one ofTethg a

cr anium (fig . 5
,
a ). Thi s is al l th at is i n the j ar . The

G r antla wil l be descr ibed hereafter .
In the Bri t ishMuseum

,
among the specimens dredged up

on board the ‘Norna ’ on the coast ofP ortugal
,
is a sponge

ofa s imi l ar con ical form
,
also grouped

,
but wi th a tuberculated

surface
,
each tube rcl e ofwh ich is supported 011 a bundle of

spicules that rad i ate from a sol id
,

con ical
,
centr al axis .

Here
,
however

,
there is only one k ind ofSpicule

,
v i z . acuate

,

smooth
,
and sharp - po inted ; so that i t does not belong to the

E ctyonida , but , belonging to the A x ine llida
,
might be cal led

“ C z
'

oca lgp ta (Bk . ) tuber cu la ta ,
”
seeing that

,
l ike other Speci es

ofth is group about to b e ment ioned
,
i t w i l l probably have to

come under the order E ch inonemata .

A nother s imi l ar e . conical) form h as been descr ibed and
named by D 12 . Bowerbank C1°oca lgp ta pe 11 1

°

c1
°

ll11 s (Mon. Br i t .
Spong . v ol. i i . p . 8 1

,
and v ol . i i i . pl. xi i i . fig s . 2—4) but th is

is a mass ive one
,
i n wh ich the characte rist ic con ical heads

,
at

fi rst grouped
,
soon pass into a common body from wh ich the

character is t ic ends alone proj ect . There is a spec imen ofth is
kind in the Brit ishMuseum

,
6 i nches in d iameter

,
wh ich

,
from

its white surface and yellowish inter ior
,
migh t be t aken for

I l a/[chondr ta p a 11 1
°

cea
,
Johnst. I t also has only one form of

spicule
,
v i z . acuate

,
smooth

,
sharp - pointed .

A th ird species ha s been named “ C. Lee 1
° by D r . Bower

bank (op . cit. v ol. i i i . pl . lxxxv i . figs . 1 i t
,
again

,
has

only one fornr ofs iculo
,
v iz . acuate .

And a fourth t re same author has named C. Tyler i
( P roc . Z ool . Soc . 1873

,
p . 2 1

,
pl . i v . fig s . 9- 1 2

,
from “ P ort
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E l izabe th
,
A ustral i a There is also a specimen of

th is i n the Bri tishMuseum from P ort E l izabeth i n S. A fr ica ;
but i n th is speci es the Spicule is acerate

,
curved

,
and sharp

pointed (not acuate) ; st i l l a ll present the same con ical pyra
midal forms

,
growing in groups l ike a p ine- forest ; and all but

the fi rst present the snow-w h ite colour on th e surface, with th e
l igh t tawny '

ellow colour in ter iorly
,
by wh ich they so much

resemble Hahbhondr ia pa 11 1
°

cea
,
that at fi rst Sight they might

be takenfor var iet ies ofth is sponge
,
as before stated .

P lumoha l1
°

chondr 1
°

a n . Sp . (P l. XII . fig . 1 1
,

and P 1. XV. fig . 30
,
a
,
b .)

General form
,
now

,
globular

,
sess i l e at one point . Colour

ye l lowish wh ite . Surface smooth
,
i rregularly mamillated on

the free s ide . P ores and vents ? Internal structure
,
radi at ing

in plumose branches closely approximated from the point of
attachment upwards . Spicules oftwo kinds

,
v iz . Skeleton

and flesh -sp icu l es . Skeleton - Spicule oftwo forms
,
v iz . :— 1

,

l arge
,
acuate

,
attenu ating ly po inted, globularly inflated and

suddenly curved at the large end
,
wh ich is th ickly spined

,

smooth in the rest ofits extent
,
68 by 5- 1 800th s inch (P l. XV.

fig. 30
,
a ) ; 2, acerate, smooth , fus i form,

attenu atingly pointed
at each end

,
nearly stra ight

,
38—1 800ths inch long (P l. XV.

fig . 30
,
b) . F lesh - Spicules oftwo forms

,
viz . — 1

,
acuate

,

globul ar ly inflated at the large end
,
attenuatingly pointed at the

oth er
,
th ickly Spined throughout, 1 7- 1 800th s i nch long (P l. XII .

fig. 1 1
,
a ) ; 2, equi anchorate, nav icular i n form ; shaft long

and sl ightly curved ; arms long and sl ightly expanded, falcated,
w ith half thei r extent thus webbed to the shaft

,
28- 6000ths

inch long (P l . XII . fig . 1 1 b). Th e acerate skeleton- spicules
are confined to the fibre ofthe sponge

,
which is ech inated

w i th the large skeleton and smal l Spined acu ates
,
wh i le the

equ ianchor ates are dispersed generally . Si ze ofSpecimen an
inch in diameter .
Ha b.Marine .
Loc. Between the north ofScot land and the F aroe Islands

,

i n 440 fathoms.

Obs . This l i ttle Specimen is i n a j ar by itself
,
l abel led 51

,

wh ich gives th e local ity and depth above mentioned . I t
appears to me to be a rol led fragment ofa l arger Sponge

,

wh i le its th ickness
,
combined w ith the presence ofthe acerate

Spicule
,
seems to al ly i t more to Ha l1

°

chor1dr 1
°

ap lumosa than to
wh ich is lamin iform ; st i l l the character ofthe

large acuate is pecul i arly l ike that ofM1°cr oc1°o11 a ; and hence
the appearance ofth is spicule resembles th at ofa gradat ional
form between these tw o sponges .
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40- 1 800ths inch long (fig . 31 b). F lesh - Spicule short
,
acuate

,

stra ight or sl ightly curved
,
inflated at the fixed extremi ty

,

spined throughout (fig . 31
,
e) . A s u sual inMicr ocz'ona

,
the

whol e ofthe spicules are arranged ver tica lly, s ide by s ide
,
i n

the th in lamin a ofwhich the sponge is composed . Size of
specimen about lg an inch in hor i zontal di ameter, and probably
not more than 1 -96th i nch th ick .

Hab .Mar ine
,
Spread ing over hard obj ects .

Loo. A t stat ion 65, i n 345 fathoms .

Obs . Th is specimen is on the pebble bear ing the Terebra
tu l e over wh ich Ap lysz

’

na ncevus has grown (P l. X I I . fig .

at the base ofthe calcareous worm- tube covered w ith La tr un
cu lz

'

a cr a ter a
,
Boc.

,
which is also th in

,
spreading

,
and lamin i

form
,
as wil l be hereafter noted.

llfi cr oczona p lanet , n . sp.

General form th in
,
l aminar . Colour tawny . Surface h i r

sute . P ores and vents not seen . Spicules oftwo k inds
,
v iz .

skeleton and flesh - spicules. Large skeleton - Sp icule s imple
,

acuate
,
curved most towards the fi x ed end

,
smooth throughout

,

65- 1 800th s by l é- 1 800th inch . Sub skeleton- spicule the
same

,
but not more than half th is s i ze . F l esh - spicules oftwo

forms
,
v iz . :— 1

,
acuate

,
bulbous at the large end

,
spined

throughout
,
1 5- 1 800th s inch long ; 2, equ i anchorate, nav icu

l ar
,
shuttle- l ike

,
7- 6000th s inch long . The skeleton - spicules

are arranged vert ically s i de by s i de
,
the Spined acuates

feather- like around the bases ofthe long spicules respect ive ly
,

and the anch or ates scattered i rregularly throughout the lamina
ofwhich the sponge is composed . Si ze ofspecimen about
1 i nch in hor i zontal d i ameter .
Hab .Mar ine

,
spreading over h ard obj ects

,
l amin iform.

Lac. A t st at ion 25 i n 374 fathoms
,
near Cape St.Vincent .

Obs . Th is specimen is on the upper surface ofa rough
,
flat

,

sl ate- l ike stone
,
which also bore the l iv ing specimen of[Vacan

dr ewz
'

a a z or z
’

ca that w i l l hereafter be ment ioned . The th in
l ame l l i form state oftheMicrocionina effect ively precludes an
ev ident appearance ofboth pores and vents

,
which

,
although

,

ofcourse
,

L1
present as part ofthe structure ofa sponge

,
can

only befo owed here wi th the microscope .

Microcz'ona z
'

nteasta
,
n . sp. (P l . XV. fig . 43

,
a
,
b
,
e.)

A s P a cbas tr ella z
'

ntearta. (which w il l be descr ibed hereafter)
grows i n among the spicules ofdead Cor a llz'stes Bower banlcz z

,

extendi ng from th e surface downwa rds
,
so th isMicrocz'ona

grows
,
causing a brown discolorat ion ofth e Cor a llz'stes

,
wh ich
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discolorat ion
,
when placed under the microsco )e

,
is found to

arise from the pres ence ofsarcode charged w it 1 two kinds of
spicu les

,
vi z . one ske le ton and one flesh - spicule . Ske leton

spicule acuate , st ra ight, but w ith the large end suddenly bent
to one s ide ( l ike the head ofa walk ing- st ick), and terminatin
a ttenuating ly i n a po in t at the other end

,
sparse ly covered

with sho rt vert ica l sp ines throughout
,
80 by 3- 6000ths inch

(P l. XV. fig . 43
,
a ). F lesh - spicule a s imple bihamate

,
much

curved
,
and more or less tortuous (fig . 43

,
b) . The skeleton

spicules a re sparsely imbedded among the flesh - spicules
,
which

are e x ceedin ly numerous and thrown together confused] so

a s to form t e greater part ofthe mass (fig . 43
,
c) . Izores

and vents not seen . Si ze ofport ion ofdiscolorat ion in the
Cor a llistes about i inch in d iameter .
Ha b .Mar i ne

,
on Cor a llz

'

stes Bower bank z
'

z
'

.

Loo. Stat ion 25, i n 374 fathoms, near Cape St .Vincent .
Obs . Th is sponge is ch iefly remarkablefor the form ofits

skeleton- Spicul e and the mass ofb ihamates i n wh ich it is
imbedded . Be ing paras i t ic among the sp icu les ofOor a llz'stes

,

I
,
ofcourse

,
can give no descript ion ofits form : I am not

quite certa in that i t should be called a rll z
'

cr ocz
'

ona
,
and there

fore only give th is gener ic name provis ionally .

rlfi crocz
'

ona p us illa , n . sp. (P l. XVI . fig . 51
,
a
,
b
,
c
,
d. )

I have met with another l ll z
'

cr ocz
'

ona ofthe same kind
,

g row ing on P oly h ema um
'

cu la r e
,
not dredged up on board

the P orcupine ’

(Ann. 1 876
,
v ol. xv i i . p . but probably

from the tropics . (Dr . Bowe rbank h as figured a s imi l ar
spicule from Ocu lina r osea

,
0p . cit. v ol . i . l . xi . fig . In

my instance , however, the skeleton - spicuIes are smooth
,
and

the bent port ion ofthe large end has a tendency to a spira l
twist (a , b) ; wh ile they grow erect on the surface ofthe
P olytr ema , with fine acu ates between them and minute

scattered throughout the structure
,
which are

almost too smal l to be sat isfactor i ly descr ibed u nder a i - inch
obj ect - glass (d) . The th ick skeleton - Sp icule w ith bent l arge
end is hardlymore than a quarter the s i ze ofthat ofrll z'crociona
intex ta

,
al though somewhat s imi l ar in form

,
being about 36

by 1
- 6000ths inch in its greatest d iameters .

P ha l 'ellt
'

a ventila br um
,

v .

,
Johnston .

Fragments ofth is sponge appear i n j ars 6 1 - 63
,
64

,
65

,
and

84
,
wh ich

,
be ing the numbers of the stat ions where they were

dredged up
,
i nd icate a depth vary ing between 155 and 640

fathoms
,
and a local i ty extend ing north ofthe Butt ofLew is to
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Thorsh aven i n the F aroe Isl ands

,
and the Haaf banks on the

east ofShetland ; also i n j ar No. 4 of1 870
,
near Cape

St.Vincent . Thefinest and most perfect specimens th at I have
ever seen are those from the Haaf banks, presented to the
Br it ishMuseum by Dr . Bowerbank .

P /ia lcellia (Bk .) infi mclibu liformis, inf,
Johnston .

E nt ire spec imens and fragments ofth is sponge appear in
j ars 65

,
78

,
and 83

,
which

,
being the numbers ofthe stat ions

where they were respect ively dredged u p, i nd icate a depth
vary ing from 290 to 345 fathoms

,
with a local i ty between the

Orkney, the Shetl and, and the F aroe Isl ands .

Th is sponge in general form is very l ike
,
a l though much

infer ior in s i ze to
,
P lia lcellia venti la br um— indeed just as

Johnston h as descr ibed i t and I can see no r easonfor alter
ing any th ing but Johnston ’s gener ic name to P /za lcellia

,

”

and not to I sodictya.
”

as Dr . Bowerbank h as done . Th e

Spicules are essent i ally those ofP ba lcellia venti la br um
,
v iz .

an acuate and an acera te ; but they are shorter
,
stouter

,
and

straighter than those ofthe latter
,
the acerate being s imply

curved
,
and not undulat ing as i n P . venti la br um. Outl ines

oftwo specimens ofP . infundibuliformis in itsfan- shaped form
may be seen in situ on the pebble on which they have grown
(P l . x 1 1 . fig .

[To b e continued ]

XXI . On a Collection ofLep idoyoter afrom P or t .Mor esby ,
New Gu inea . By A RTHUR G. BUTLER, E .L .S. &c .

THE fol lowing speci es were recently rece ived fromMr . W .

Y. Turner ofthe LondonMedicalMiss ion at New Gu inea
,
and

form a very interesting l i ttle col lect ion . Most ofthe named
speci es were prev iously known from A ru

,
only one or two of

the commoner and more w idely ranging speci es being ident ical
w i th those ofAustral i a .

R HOP A LOCE RA .

F ami ly Nymph alidae.

Subfami ly DANAINE
,
Bates .

Genus DANA IS
,
Latrei l le .

1 . D ana isfer r uginea , n . sp.

A l l ied to D . myti lene, but the transverse, obl i que, subap ical
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6 . E up la
oa lugens, n . sp .

W ings above deep p iceous with purp l e reflect ions ; external
area paler costal area ofsecondar ies broadly greyish brown
primar ies with a falciform ser ies ofn ine chalky-wh ite discal
spots ; the fourth , fifth

,
seventh

,
and eighth l arger than the

others
,
the ninth b ifid ; secondari es with a subangulated discal

ser ies often chalky—white spots
,
the first three increas ing in

s i ze
,
rounded

,
and w idely separated

,
the remainder la rger

,

oval
,
in pairs wings below ol i ve- brown primar ies w i th the

i nterno- discal area blackish
,
a blu ish dot i n the cell and two

on the median interspaces wh ite spots as above ; secondar ies
with a blu ish dot in the cel l

,
and an angular ser ies offive dots

beyond it ; wh ite spots as above : body black
,
wh ite-spotted .

E xpanse ofwings 3 inches 2 l ines.

( )me male .

f
Seems to belong to the E .

-

pelor group ; but i t is very dif
ercut .

Genus CALLI PLmA
,
Butler .

7 . Ca llip lcea violetta
,
n . sp.

'

W ings above p iceous
,
shot w ith purple

,
paler towards the

outer marg ins primar ies with a waved series ofeight discal
l i l ac spots with diffused wh i te centr es

,
the first three and the

l ast smal l
,
th e fourth l argest secondar i es somet imes with two

subap ical wh i te dots paral lel to the outer margin : wings
below bronzy olive

,
becoming brownish plum- coloured towards

th e outer margin ; pr imar ies with the d iscal ser i es ofspots
wh ite and smaller than above ; a blu ish dot i n th e cel l, and
three i n a nearly s tra ight l ine beyond it eight submargin al
wh ite dots in pairs ; a wh ite interno-medi an streak ; secon
dar ies with a blu ish dot i n the cel l

,
and six i n an angular

seri es beyond i t ; two or three subap ical
,
and two small er

submarg inal white dots body black
,
white- spotted . E xpanse

ofwings 3 i nches 1 l i ne .
Two females.

Subfami ly SATYR INE
,
Bates .

GenusMELANI TIS
,
F abricius.

8.Melanitis ta i tensis .

Cyllo leda , var . ta itensis, F elder,Verb . z ool .-b ot. Gesellsch . inW ien
,
x i i .

A male .
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GenusMYCALESIS
,
Hubner .

9. rllyca les is medus .

I ’up ilio medics
,
Fabric ius

,
Syst . Ent . p . 488 ( l 775) .

Both sexes .

10. Jig/ca les is ( la idis .

Alf/00 103 1} ; (Midis . l lew itsou , Exot. Butt. i i i . flfyc. pl . 4. fig . 22

One femal e .
1 1 . diyca les isflagmns , n . sp.

A l l ied to El]. terminus
,
fromwh ich i t d iffe rs above in having

the pr imar ies much more deeply coloured
,
the ochraceous

patch surrounding the infer ior ocellus much smal ler
,
the outer

border less i rregular ; secondar i es greyish brown , the ocel l i
and margin al l ines as i n 111 . terminus : w ings below much
more grey i n colour ing

,
the ocel l i sl ightly larger

,
bounded

w ith in by greyish instead ofclear pal e buff ; the submarginal
l ines l ess undulated

,
the outer l ine closer to th e marg in and

consequently further from the i nner l i ne . E xpanse ofwings
2 inches .

One femal e .

A l though th is speci es upon the upper surface merely looks
l ike a deeply coloured var i at ion ofIll . terminus

,
the grey

colorat ion ofthe under surface w i th the d ifferently disposed
submarginal l ines at once decide i t to be a dist inct speci es .

Subfami ly NYMP HAL INE
,
Bates.

Genus NEP TIS
,
F abrici us .

1 2 . Nep tis Br ebissonii ?

Limenitis Br ebissonii
,
Boisduval,Voy . de l

’

A strol . Lep. p . 1 32 . n. 2

One male .

The only point i n wh ich th is differs from the descr ipt ion is
in that the upper d iscal wh i te patch ofpr imar i es is d iv ided
into two spots as i n N. e enilia ; the outer seri es ofwh ite spots
on the under surface ofsecondar ies is also obsol ete ; but th is is
certa inly a male character ; the female would h ave themwell
defined as i n N. e enilia .

Genus DIADEMA
,
Boisduv al.

13. D iadema ner ina .

P ap il io ner ina , Fabric ius, Syst . Ent. i i i . 1 , p . 500
One male

,
two females .
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Genus JUNONIA

,
Hubner .

14. Junonia a lbicincta .

Junonia a lbicincta
,
Butler

,
Trans. Ent. Soc. p . 5

One male .
P rev iously known only from A ustral ia .

15. Junonia vi llida .

P ap ilio e illida , Fab ricius,Mant. Ins. 1 1 . p . 35
One female .

Genus CYRESTIS
,
Boisduval.

1 6 . Cyr estis aclza tes .

Cyrestis acha tes, Butler, P roc . Zool . Soc. p . 481

One female.
The type was fromMyse l .

GenusMESSARAS
,
Doubleday .

1 7 .Messa r as Tu rner i
,
n . sp.

W ings w i th basal area red- brown ; centr al area occupied
by a broad

,
sharply defined

,
br ight ochreous band (from

costa ofprimari es to abdomin al margin ofsecondar ies), some
times enclosing a black dot on first med ian in terspace of
primaries ; external area broadly black - brown

,
with two

barely v is ibl e lunulate submarginal black lines : wings below
intermediate in character betweenMp r osq ye andMmodes tes

,

buff
,
with the basal area greyish or sord id (not edged with

brown) ; extern al area r ed-brown
,
interrupted by a discal

seri es ofblack spots
,
bounded by wh it ish lunules on each

s i de ; a submarginal seri es ofwhit ish lunules ; a nearly
marginal ochraceous li ne : body brown above

,
buffbelow .

E xpans e ofwings 2 inches 5—6 l ines.

A pair .
W e had th is speci es previously fromMysol and Dorey ; the

example fromMyse l is rather pa ler .
F ami ly Lyczenidze .

Subfami ly LYCE NINE ,
Butler .

GenusMI LETUS
,
Hubner .

1 8 .Mi letus ep icletus .

Theda epicletus , F elder, W ien. ent.Mon. i i i . p . 324
,
pl . vi . fig. 3

A pai r .
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with a spot at end ofcel l

,
a subcostal spot

,
a transverse sub

apical band
,
and a s inuated chain—l ike

“

marginal band
,
ind i

cated by wh ite marginal l ines
,
the chain - l ike band doubled

at apex ; secondaries with a d iscal i rregular transverse seri es
ofsubquadrate wh ite- edged bl ack ish spots

,
six elongate- lunate

submarginal black spots edged w ith pale blue and wh ite,
the fifth wi th two external metal l ic blue dashes

,
a wh i te in

termptedmarg inal l i ne, fr inge dark grey . E xpanse ofwings
1 inch 8 l ines.

9 D iffers from the male in the broad black- brown borders
ofth e w ings above. E xpanse ofwings 1 i nch 8 l ines.

One pai r .
“Te previously possessed th is species from W aig iou ; i t

is larger than the al l ied D . a leuas
,
and d iffers i n the want of

the metall ic discal lunules on th e unders i de .

Subfami ly THE CLINE
,
Butler .

Genus HYPOLYCE NA
,
F elder .

ccena tmolus .

I l ypolg/caa
'na tmolus

,
Felder, W ien. ent .Mon. vi . p. 293

Two females .

Genus AMBLYPODIA
,

e

orsfield.

24. Amblyp odia mica le .

A r lwpa lia mica le, Blanchard,Voy . P ble Sud, p. 399, pl . figs. 1 1
,
1 2

One male in poor condit ion .

F ami ly Papili onidae.

Subfami ly P IER INE
,
Bates .

GenusE LOD INA
,
F elder .

25. E lodina andmp is, n . sp.

W ings snow -wh ite
,
base broadly greyish brown pr imaries

wi th costa, apex , and external border dark brown, i nner
edge ofouter border z igzag

,
tris inuate

,
the second s inus feebly

b is inuate ; secondar i es with a broad internal ly sub sinuated

dark brown marg inal border
,
diffused at anal angle ; body

blackish pr imaries below silvery wh i te
,
the costal and outer

margins narrowly grey ; a broad b isinuated subtermi nal
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t ransverse black ish ba nd ; basal are a pal e sulphur-yellow
,

s econda r i es s i lvery wh ite
,
the b ase ofcos ta sul ) hu r -yellow ;

body below wh ite . Expa nse ofwings 1 inch 9 li nes.

( ) ne female .

Not nearly al l ied to any speci es known to me .

Genus BELENOIs
,
Hubner .

26 . Belenois la tilimba ta
,
n . sp.

3 . Cream wh ite
,
basal area grey ish a broad and rather

irregular dar brown outer border ; pr imar i es with the ve ins
dusky ; cos ta black

,
taper ing towards the b ase ; two or three

subapical creamy spots ; outer border deeply s inuated m the
fi rst median and the d iscoi dal interspaces : pr imar ies below
wh ite ; outl ine ofouter border as above

,
but th e ap ical area

cupreous
,

crossed by three bright yellow spots
,
basal area

green ish yellow ; secondar ies br ight yel low ; external border
i rregularly s inuated

,
cupreous

,
darker internally . E xpanse of

w i ngs 2 i nches 4 l i nes.

9 . P r ima r ies wh iter th an i n th e mal e
,
several indist inct

a ddi t ional subap ical spots
,
th e two more prominent ones d i

stinctly yel low ; secondaries with an indist inct subapical spot
unders ide paler . E xpanse ofwings 2 i nches 5 l i nes .

One pa i r .Most nearly al l i ed to B. na bis
,
but d iffer ing considerably .

Subfami ly P AP ILIONINE ,
Bates .

Genus E URYCUS
,
Boisduv al .

27 . E urycus troilus, n . Sp.

A l l i ed to E . cr essicla but wi th shorter and more rounded
r imar ies

,
external black ish border much broader

,
part ienfarly at apex ; basal black ar ea and inner d iscoida l b lack

spot obsolete
,
i nd icated by pale brown as i n E . cr essida 9 ,

t ransv erse wh i te band ofsecondar ies external ly more deeply
indented

,
discal spots very smal l

,
sord id wh ite instead of

carmine : onthe unders ide the spots are t inted w ith red ; whi te
margin al spots below wanting : body al together dril l er in
colour

,
col lar below p inky wh i tish . E xpanse ofw rngs 3 i nches

4 l ines .

One ( parently 9 ) example .
Thhe abdomen i s too much compressed for careful examina

t ion .
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Genus P A P ILIO, L i nnaeus .

28 . P ap i lio stlzenelus

P apil io sthenelus,M‘Leay, King’s Surv. Austr . 1 1 . p. 457. n. 133 ( 1827)

Three fema les.

29. P api lio inclica tus, n . sp.

W ings dark smoky brown ; primar i es with the disca l a rea
paler

,
bounded w ith in towa rds costa by two to four decreasing

(externally notched) creamy wh ite spots
,
fr inge spotted w ith

pa l e yel low ; secondar ies becoming a lmost black externa l ly ;
a large

,
sord id

,
creamy wh it ish

,
externa l ly deeply b isinu ated

patch near apex and para l lel to the outer margin ; an orange
spot at ana l angle surrounded with black

,
and

_with a blue
l inear crescent above i t ; two anal submarginal red liturae
fr inge var i ed wi th creamy whit ish : wings below pal er than
above ; secondar i es with a submargina l ser ies ofseven large
black spots

,
crossed by dull orange str ipes and spr inkled w ith

blu ish atoms the second
,
th ird

,
andfourth bounded interna l ly

by i rregular wh ite lunes
,
being the lower margin ofthe whi t ish

patch ofthe upperside, the rema inder ofwh ich is obscured by
brown colour ing

,
and only dimly visible . E xpanse ofwings

4 inches 6 lines.

Two fema l es .

A l l i ed to P . capaneus, ofwhich i t is probably the represen
tativ e inNew Gu inea .

30. P ap i lio ambr acia .

P apilio ambr ocio
,
W allace, Trans. Linn. Soc. xxv. p . 54

One pa i r .

F ami ly Hesperndtn.

Genus COBALUS
,
Hubner .

31 . Coba lus coesina .

Hesp er z
’

a ca sino
, Hewitson, Trans. Ent. Soc. 3rd ser . p. 491 ( 1866)

One fema l e .

Genus P AMPHI LA
,
F abr icius .

32. P amp lzi la a ug ias .

Papil io aug ia s, Linnaeus, Syst. Nat. i . 2, p . 794
Two males .
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XXII .—On some new and r ema rka ble Nor th-Atlantic

Br ackiopocla . By J . GWYN JEFFREYS, LL .D .

,
F .R .S.

A MONG th e zoological resu l ts ofmy cru ise in H.M.S. Va lo
rous last year

,
on the r etu rn voyage from Dav is Stra i t, were

three Brach iopods
,
dredged in deep wa ter

,
wh ich require

speci al not ice . A descr ipt ion ofthem is subjoined .

Ter ebr a tu la tener a Jeffreys .

SHELL un i formly oval
,
with the broader end in front

,
com

pressed
,
ofa th in and del icate texture

,
and ofa dul l ish hue

sculptur e sl ight, cur ved and parallel l ines ofgrowth
,
bes ides

numerous minute tubercl es which cover all the surface and
ar e the caecal terminat ions ofthe permeat ing canals : colour

yel lowish brown ma rg ins even, rounded in front, and cu rv ing
gradually beh ind : beak short

,
not prominent : for amen or

byssal passage small
,
semioval

,
incomplete on th e inner s ide

deltidium slight and del icate : b ing e-

p la te broad and propor
tionally strong : teeth i n the upper (or more convex) valve
short and curved : skeleton or apophys is in the lower (or
smal ler) valve cons ist ing oftwo th in and fiex uous blades

,

which are slenderer and approximate more than in T. cranium
,

but have s imi l ar spurs and points ; the loop is horseshoe
shaped : inside oflower valve furn ished with two short r idges

,

wh ich extend on each s i de from the del t i d ium
,
w ith a sl ight

septum between and below the r idges . L . 05
,
B. 04.

Lat. 56
°
1 1'N long. 37

°
41'W .

,
1450 fathoms

,
Globige

r ina - ooze and stones . Two or three perfect specimens
,
and

several valves and fragments .

Th is speci es differs from T. cr anium i n being only half the
s i ze in exact measurement

,
and consequent ly one fourth i n

bulk ; i t is ofa different shape
,
texture

,
and colour

,
com

pressed instead ofconvex
,
having a much shor ter beak and

smaller or ifice
,
w i th not half the proport ionate number of

tubercles and the blades are closer together
,
and do not extend

so far towards the front . In the young ofeach speci es the
com arat ive number oftubercles and prominence ofthe beak
are

'

stinctly marked ; and the septum i n the present speci es
is shorter

,
although consp icuous and gnomon- shaped .

ATRETIA T, g . n.

,
Jeffreys .

SHELL inequ ivalve
,
tr i angu l ar

,
imperforate

,
ofa fibrous

texture : beak prominent and pointed
,
but not i ncurved : byssa l

or ifice elongated : b ing e—line narrow : skeleton composed of
5? Tender . 1 Imperforate .
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two funnel - sha ed processes
,
wh ich d iverge from the beak

i n the upper or
Ilarger valve, and oftwo blade - l ike processes

bes ides an upr ight pl ate or septum i n the upper part ofthe
lowe r or smalle r valve .

I ts nearest a lly is R bynclzonella , from wh ich i t appears to
b e d ist ingu ishable only by the stra igh t i nstead ofi ncur ved
beak

,
and by the arms or brach i a l apparatus not being co i led .

A tr etia gnomon Jeffreys .

SHELL tr i angularly oval
,
compressed

,
th in

,
semi transparent

,

and rather glossy : scu lp tur e, a veryfew sl ight and ind ist inct
longitud inal r idges

,
and numerous close- set microscop ic im

b r ica ted scal es : colour w h ite ma rg ins broad and rounded i n
front

,
slop ing gradual ly at the s ides

,
and acute - angled beh ind :

beak i n the upper or l arger valve somewhat prominent r a

men tr iangular and groove- l ike
,
narrow

,
and exh ib i t ing ins ide

,

below the beak (as i n R bynclzonella p s ittacea ), a ser ies of
a rched septa or l amin ar marks ofgrowth : byssus cyl indr ical
deltidium wel l defined : b ing e-p la te strong : teeth i n upper
valve two

,
rest ing on a tr i angu lar funnel w i th its mouth or

open ing outwards ; in the lower valve there are also two teeth ,
wh ich are nearly stra ight

,
sl ender

,
and blade ’ l i ke : sockets

deep skele ton composed ofan erect and th in tr i angular crest
or septum in the mi ddle ofthe lower valve

,
l ike a sun- dial

st il e
,
wh ich is pointed at th e top, bes ides the above ment ioned

rocesses in each valve ; on
"

eitlrer s ide ofthe septum are two
sl ight paral lel r idges wh ich extend from the h inge

,
and a

d iverging r idge towards the lower end ofthe septum. L . 02 5
,

B. 02 .

A s ingle l i ving specimen occurred i n l at . 63° 9’ N .

,
long .

56
° 43’\V.

,
at a depth of1 100 fathoms

,
cl ayey mud. It was

attached by the byssus to a fragment ofa tubular F oramini fer
,

and covered w i th a cluster ofyoung A tr etice i n d ifferent
states ofgrowth

,
and a dwarfform or var iety ofTr unca

tu lina loba tu la . Valves and fragments were also found in
l at . 59° 10’ N .

,
long . 50

°
25’\V.

,
and i n l at . 56° 1 1'N .

,

long . 37
° 41 ’VV.

,
at depths of1 750 and 1 450 fathoms . Im

perfect valves lrad been dredged by me dur ing the P orcup ine
E xped i t ion of1869

,
i n stat ions 20 and 30

,
at depths of1 443

and 1380 fathoms, offthe w est coast ofIrel and . Th is cur ious
Brach iopod w as not iced and figured byMr . D av idson in h is

lement to the ‘Monograph ofthe Br i t ish F oss i l Brach io
(P ubl icat ions ofthe P a lmontog raph ical Soci ety,

p . 7
,
pl . i . fig s . 7- 10 ; but the restorat ion from the imperfect

4“ Hav ing a septum l ike th e hand or sti le ofa sun-dia l .
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a .

valves i s not qu ite sat isfactory
,
because the per fect 5 ecimen

is much mor e tr i angular and compressed
,
the bea more

poi nted
,
and the foranren narrower than 1n the figures given

byMr . D av idson . He could not
,
however

,
have done better

w ith the incomplete Specimens wh ich I had then placed inhis
hands .

D iscina a tlantica King.

D iscina a tlantica
,
King

,
P roc. Nat -Hist . Soc. Dubl in, 1868 .

BODY semiglobose : a rms furn ished w i th very long and

sl ender setae or st iff hair l ike c i l i a
,
wh ich proj ect beyond th e

edge ofthe shell on every s ide to an extent ful ly equa l l ing
its diameter : byssus cyl indrical and narrow .

SHELL con ical , mor e or less ci rcu l ar : upp er va lve umbrella
shaped

,
th in

,
semitr ansparen t

,
and r ather glossy : scu lp tur e,

numerous close set and concentr ic minute stri ae or l ines of
gr

,
owth wh ich become somewhat i rregular towards th e outer
edge ofthe shell

,
and microscopically wr inkled lengthwise in

a r ad iat ing dir ect ion : colour pale brownish yel low : ma rgins
th in and sharp : beak or apex very sma l l

,
n ipple shaped

,
de

pressed
,
placed nearer the dorsal margin : lower va lue flat

,

th in
,
hav ing near its mi ddle a comparat ively smal l round disk,

with in wh ich is an oval sl i t for the passage ofthe byssa l
stalk ofattachment

,
th is disk is sl ightly sunk with in any

calcareous substance to which i t is attached, as i f the byssus
h ad the power ofexcavat ion ; th e rest ofthe lower valve is
free and concentr ical ly str iate

,
l ike the upper valve . muscu la r

(adductor) sca r s i n the upper valve club - shaped
,
rather close

toge ther ; no scar s observable ln the lower valve . Not the
sl igh test trace ofa tubular or perforated structure could be
detected in e i ther valve, with one ofSmi th and Beck ’s best
micro

,
scopes under a lens of po .wer L . 0 2

,
B. 02 .

Lat 56
°

1 1 ’N.
,
long . 37° 41 ’W .

,
1450fathoms

,
Glob ig er ina

ooze and stones (two l iving specimens and severa l upper
valves) ; lat . 56° 1'N .

,
lo .ng 34

°

42'W
,
690 fathoms

,
Glo

b ig er ina ooze . ‘P orcup ine Sounding,’ fathoms
(Capt . Hoskyns) ; ‘Porcupine

’
E xpedit ion

,
1 869

,
1366 fathoms

(J . G . J . Neith A tl ant ic sounding
,
wh i le fish ing up the

deep sea telegr aph cable
,
2400 fathoms (Sir J ames A nderson) .

The surface ofone ofthe uppe r valves dredged in 1450

fathoms exh ibi ts the 1mpress ions or marks oftwo byssal disks,
by wh ich other specimens had apparently b eenattached to i t,
forming smal l circular shal low p i ts

,
w i th a deeper excavat ion

for the stalk or plug . The genus Discina
,
ofwh ich the

it Belonging to th e A tlantic Ocean.
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2nd scr . vol . 1 1 . p . which occurs not unfrequently in th e
Sound near Copenhagen* . Mi lne-E dwards

,
i n h is great work

on Crust acea
,
was unable to give any informat ion about the

s tructure ofthe mouth ; and Krcyer
’

s attempt to decipher i t
w as necessari ly incomplete

,
on account ofthe great di fficult ies

ofthe i nvest igat ion
,
coupled w ith the ci rcumstance that he had

only two specimens at h is disposal . He treats only ofth e
mandibles and the max ill ipeds ; but h is statements are upon
the whol e correct as far as they go and from his poin t of
v iew . He has observed the serrulate lobe ofthe mandible

,

al though ofcou rse he does not recognize i t a s an i nner lobe .
His st atement that the “max i llary lobe” ofthe maxi l l ipeds
reaches to the apex ofthe palpus must be expla ined as

founded on a confused appearance ofthe parts caused by
pressure ; but i t shows at the same t ime how far he must
h av e been from guess ing that he h ad a mouth constructedfor
suct ion before h im.

An ent irely different standpoint is occup ied byMessrs.

Spence Bate and W estwood in their work on the Br i t ish
Sessi le- eyed Crustacea, i nasmuch as they unhes i tat ingly
decl are that the mouth in these Cru staceans “ is evidently
formedfor suct ion .

”
But thei r account ofits structure is too

short
,
and conceived in too general terms

,
to afford mater i als

for solv ing the problem now before u s— v iz . to understand
thoroughly the speci a l construct ion and mode ofact ion ofeach
part ofthe month by itself

,
as well as the connexions and the

It is sti l l doubtfu l whe ther th is really is a different species e ither
from A . g r a cilis ,Mont . or from A . g r acilis,Milne-Edwards. A ccording
to th e descri tion given byMessrs. Spence Bate and W estwood His
tory ofBritis Sessil e- eyed Crustacea

,

’ i i . p . 1 60) ofth e original speci
men in th e BritishMuseum

,
th e only one wh i ch they have seen

,
th is

would differ from our species by a more slender form
,
th e last ta i l- seg

ment also hav ing paralle l sides, and its posterior margin be ing truncate
and irregularly crenulated, l ike that ofth e branches ofth e l imbs. But

these differences ar e precisely such as might be owing to th e facu of
th e Specimen in quest ion be ing a dr ied one. A s for th e A . g r acilis

ofMi lne -Edwards
,
h is descript ion and figure ofth e ta il (Hist. des

Crust . i i i . p . 1 36, pl . 31 . fig . 35) agree very well wi th our species.

I observe thatMessrs. Spence Bate and NVestwood quote A . g r am
’

lis
,Milne-Edwards, twi ce z—fi r st (p . as synonymou s with A . g r acilis,Mont , and again (pp . 1 65 and 1 67) where they refer it to the ir P a r ana

tlzur a Costana— a circumstance wh ich seems to require an explanation
,part icular ly because th e latter animal h as

,
according to these authors

,
a

long tai l w ith free segments
,
wh ilstMi lne-Edwards describes and figures

th e tai l ofhi s A . g r acilis as consisting ofonly tw o p ieces,namely, besides
th e terminal segment, only one other

,
formed by th e coalescence ofseveralvery short ones. In order to secure as far as possible th e recognit ion of

th e species examined above
,
I have added figures ofth e tail as seen from

th e s ide , fr om above , and below, to those representing th e head and the
parts ofth e mouth .
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harmon ious cooperat ion ofal l the parts ofthe compl icated
mach inery to one end

,
and

,
finally

,
to ap i recia te the fundamenta l

types wh ich ma
y
be d iscerned in the conformat ion ofthe

mouth in these Crustaceans . These quest ions can be solved
only by a well planned

,
gradually progress ing d issect ion unde r

the microscope
,
carr ied out i n such wise that the na tur a l pos i

t ion ofeach ar t is observed w ith certa inty— a process difficul t
in i tsel f

,
and
P
involv in the sacr ifice ofmuch t ime and many

specimens . A s I shal have no other conven ient o portunity
i n the sequel for do ing so

,
I shal l here at once b r iefl

p

y i nd icate
how I inter ret the figures wh ich the authors quoted h ave
inserted in t re ir page 1 65 (vol . i i .) as represent ing the parts
ofthe mouth inP a r a ntku r a Costana

,
bu t wh ich are not e luci

dated e ither by refe rences in the text or by any speci al ex pla
natron .

There are two figu res marked j , ofwh ich the one to the
righ t no doubt represents one ofthe max i l l ipeds with its two
join ted palpus

,
its st ipes and cardo

,
together w i th the prester

num
,
though the relat ive propor t ion ofthese parts is not

accurately rendered (an observat ion wh ich may be made w ith
regard to several figures i n th is very useful work

,
but wh ich

is accounted for by the cons iderat ion that the draw ings ev i
dently are mere sketches i ntended to ass ist the student i n
finding the parts) . The other figurefrepresents, as I bel ieve,
the termi nal port ion ofthe same organ . The letter e denotes
one ofthe ma x illze ofthe fi rst pa i r (our authors seem to de

scr ibe th is pa i r as the second) fig . cl is no doubt a mandible .
The left-hand figure of. the two marked w ith a cross I take to
be drawnfrom a preparat ion includ ing port ions ofth e first and
second pairs ofma x illze i n superpos i t ion ; whi lst the other
figure w ith the same mark undoubtedly represents the upper
l ip w ith the clypeus

,
confounded by pressure i nto one mass

'z ‘
.

In assing I may mention that th e information gi venbyMessrs.

Spence ate and on Coniler a cylmclr acca proves unmistak ably
that its mouth is formed for bit ing, and entire ly agrees wi th that of
Ciro/uni, w h rlst differing wide ly from that ofAfga , wh ich , as I have
shown in th e former part ofth is treat ise

,
is for med for suction. If

,

therefore , w e are to b e guided in our sy stemat i c ana ngements by th e
structu re ofth e mouth , and not mere ly by th e general externa l resem
blance ( hab rtus) , Cir o/(mi, and w i th tlrerrr Coniler a , must not b e classed
wi th removed to th e oppos ite extremity ofthe serie s ofI so

R
oda. l la v ing proved myse lf that Air/a and (

‘

ymotlroa are really sucking
rustacea , I qui te agre e w ith ou r authors when they place A nl lun‘

a next
to them 0 11 account ofth e structure ofits mou th ; b u t th is argumentfor
the ir classificat ion seems hardly consistent w i th the ir own sta tement

( v ol . i i . p . that in th e second su b trrhe ofthe paras it real normal
group ofth e Iso po da [cmnpr rsing Serolrdm . Iugrdre , and " vmo tho ida j
th e ora l organs a re fo rme d fo r ma s t1ca tron.
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1 7 . On examin ing the elongate head ofthe Antlzur a from
beneath

,
after h av ing separated i t from the body

,
we observe

at once a convex
,
broadly ovo i d part s i tuated in the middle

,

and reach ing from the base so far forward as to occupy about
half the length by nearly half the w idth ofthe ent i re head .

A t first s ight one is tempted
,
by the shape and pos i t ion ofth is

piece
,
to take i t for the st ipi tes ofthe maxi ll ipeds ; but on

closer examin at ion i t turns ou t to be immovably connected
w ith the head all round ; further forward th e maxi l l ipeds, too,
appear developed i n al l thei r component parts ; the ovoid
protuberance must therefore be the prosternum

,
which thu s in

A ntkur a i s dist inguished by a very unusual s i ze. Th e an

ter ior nrargin ofth is l arge prosternum forms a transversal l ine
,

present ing a shallow s inus on ei ther s ide
,
i n wh ich the cardo

ofthe maxi ll iped is fixed
,
wh ilst the st ip i tes ofthemax i ll ipeds

fi t th rough a kind ofart iculat ion into two deeper i ndentat ions
i n the mi ddle ofth is same margin . Th e two maxi ll ipeds l i e
so close together that the inter ior margin ofthe left st ipes
and ofth e first joint ofthe left palpus overl aps a l i ttl e the oppo
s ite edge ofthe r ight st ipes and ofthe fi rst joint ofthe r ight
palpus . In th is way the two l imbs together form an oblong
duct

,
open above and reach ing forw ard

,
almost on a l evel

w i th the prosternum
,
to the base ofthe mand ibular lobes .

Th e first joi nt ofthe palpus has paral lel s ides and is one th i rd
longer than wide ; the st ipes is longer than the joint j ust
ment ioned

,
and at the apex ofequal w idth w ith the l atter ;

but its exterior margin is cons iderably di lated in the mi ddle
,

wh i l e contracted near the base
,
in consequence ofwh ich a

tri angular space is l eft between the exter ior ma rgin ofthe
st ipes and the prosternum ; and th is space is fi l led by the
tr i angul ar cardo ofthe maxill iped . In th is manner the pro
sternum with the cardo

,
st ipes

,
and first palpus-jo int ofeach

maxil l iped form together a cont inuous whole
,
a sort ofsemi

cone proj ect ing from the under sur face ofth e head . W i th th is
other parts are combined . The second and last join t ofthe
palpus ofthe maxi l liped forms a smal l tr i angular l eaf

,
the

outer marg i n being convex
,
the inner margin concave ; l ike

the fir st jo int
,
i t is furn ished with short sparse fine ha i r

,
a few

longer and stronger setae occupying the inner s ide . On
account ofth is configu ration

,
th is joint does not approach

closely to the corresponding one on the other s i de
,
but an

el l ipt ic s l i t is left between thei r inter ior margins
,
whi lst thei r

anterior
,
rounded margins touch closely on the upper l ip .

Th is l atter hangs down almost perpend icularly from the l arge,
cono id

,
strongly proj ect ing clypeus ; and its anterior margin

presents a broad s i nus . Taken together
,
al l these parts con
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smal l warts
,
and curved inwards against each other ; th e

two i rmer lobes ar e so short that they do not fi l l the space
between the two outer ones

,
but a spl i t is formed between the

l atter
,
corresponding in pos i t ion to the middle ofthe open ing

between the terminal jo i nts ofthe palp i ofthe maxi l l ipeds .

Th is second pair ofmax i l lae carr ies no palpus ; i t does not
qu ite cover the first pa i r ofmaxi llae

,
but only the ir lobes

,
the

st ipes and cardo ofthe latter appear ing on either s i de . When
separated from the other parts

,
each maxil la ofthe first pai r is

seen to consist ofa large, elongate tr i angular cardo, a very
elongate

,
narrow

,
compressed- cyl indr ical st ipes with con

tr acted apex
,
and furn ished in the midst w i th sparse short

h ai r . The outer lobe is adnate to the st ipes
,
narrow

,
band

shaped
,
without spines

,
but div ided on the i nner s i de i nto

seven long
,
pointed

,
somewhat incurved teeth

,
ranged in two

rows
,
the lower one being formed by the long and stout ter

minal tooth
,
with the next fol lowing

,
which is more sl ender

,

and a small
,
sl ightly outward bent one i n the inner corner

,

wh ilst the upper row is formed by four other teeth ofmiddl e
s i ze ; there is no i nner lobe nor palpus. Wh en both these
pai rs ofmaxi l lae are taken off, we perce ive the tongue, which
is flat

,
th in

,
naked

,
di lated

,
broadly rounded at the apex

,
and

d ivi dedfor more than half its length . Th e basal part ofthe
spl it ofthe tongue is ellipt ical ly w idened

,
and placed j ust over

the middle ofthe open ing between the maxil lary lobes ofthe
second pai r

,
which again cor responds with the middle ofthe

gap between the terminal joints ofthe palp i ofthemaxil lipeds .

A bove the tongue
,
final ly

,
the lobes ofthe mandibles appear.

The enter one forms an i rregular quadrangular or rather
broadly falcate leaf, ofwhich the anter ior outer margin and
the inner comer are somewhat th icker than the r est ; the
margin is rather rounded at the apex

,
and carr ies insi de th is

,

on the upper face, two broadly rounded flat teeth
,
one beh ind

and above the other
,
giving the apex the appearance ofbeing

obtusely tr identate the inner corner ofthe lobe forms a

l arge
,

flat
,
coniform

,
somewha t recurved tooth . The th in

,

foliaceous inner lobe is fix ed to the outer one
,
between the

i nner corner and th e apex ofthe latter ; its margin is curv ed
and cut out i nto about twenty sma ll recurved exceedingly
sharp l ittl e teeth .

A compar ison between the structur e ofthe mouth ofAn
tha r a

,
as j ust described

,
and that ofCymothoidae discloses a

general resemblance to that we have described in z Eg a , though
there are differences i n subordinate points . The sucking
tube is in both cases formed by the max i l l ipeds with the con
curr ence ofthe upper l ip

,
wh ich appl ies i tself to them; but i n
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A nt/a t r a the alpa s ofthe ma x illi )cd has only two joi nts
,
and

the st ipes lacks the rud imentary lobe . The fi rst and second
pa i r ofmax i llae a re essent ial ly ot' similar bu i ld ; but i n A ntku r a
the latter a re joined together in the i r whole length

,
and cover

only the apices ofthe fi rs t pai r ofmaxi l lae . The lobes of
the tongue a re w ithout the l it tle digi t i form prolongat ion wh ich
i n 4

‘E ga twists i tsel f round the mand ibular lobes . The st ipes
ofthe mand ible is much shorter i n A ntku r a ; i t is suppl ied w ith
an art icular protube rance ; but its outer margin is overlapped
by the margin ofthe pleura ; the inner lob e is present and
deve loped into a saw—blade ; the te rminal joint ofthe palpus
is much longer than i n z Eg a , and differently constructed .

A s regards the total i ty ofthe oral organs and the i r mode
ofcooperat ion

,
Antlru r a diffe rs from Cymothoidae by the less

e laborate equipment ofthe aperture ofthe sucking- tube ; the
upper l ip h as no fr inges ; and instead ofa close armature of
hooked warts the lobes ofth e second pair ofmaxi llae have only
smal l conoi d warts

,
and the palp i ofthe maxill ipeds only carry

some setze . But the greatest d ifference is observable w i th re

gard to the manner inw h ich the nourishment is made to flow
i nto th e oral tube

,
the scratch ing b ooks ofn a and the lan

cet- blades ofCymotlzoa being i n A ntlzu r a replaced by com

plctely developed sawbl ades
,
v iz . th e inner lobes ofth e

mandibles when the ap ical teeth ofthe outer lobes have taken
hold

,
these sawblades wi l l be able to cu t offextremely smal l

part icles
,
the i r movement against each other being regulated

by the inner corners ofthe outer lobes
,
wh ich proj ect l ike

teeth and prevent th e inner lobes from cross ing each other
beyond the cutting parts ofthe sawbl ades.

The formula for Antkur a will consequently be th e fol
lowing

Antha r a .

Os h austellatum.

Ha ustellum adversumclypeo l abreque , av ersumma x illis poste
r ior ib us alpisqu e pedum max illar ium confectum

,
mal as

mandibufares serratorias ma x illaresque pr iores rasorias

involvcns .

013) wa s ob conicus, pendulus .

La r um tr ansversum
,
fornicatum

,
l ate emarginatum

,
pen

dulum.

( libulre st ip i te depresso
,
amplo

,
trapez oideo, fi x o, apice palp igero

,
mal is b in is . .ll a la ex ter ior sub l abrum obl i que

1nfle x a
,
mob ilis

,
i n or ificium h austelli cmincns

,
falcata

,

bas i dentat a
,
ap ice obtuse scrra ta . rll ala inter ior cum

mal a priore concreta
,
l aminata

,
aci e arcuata

,
acute sot ru
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ch ibdte on tlze

l ata . P a lpus l abrum amplectens
,
tr iarticulatus

,
art iculo

terminal i i nter antennas pr rmr par is recepto, producto,
graci l i

,
con ico

,
apice Spinoso.Ma x i llce p r ior es stiliformes

,
ma la inter ior e et pa lpo carentes .

Al a la ex ter ior cum st ipi te concreta
,
i n or ificium haustell i

cminens
,
falcata

,
aci e b ifar iam dentata

,
dentibus produc

tis
,
incu 1 v i s

, peracu tis .Ma x illce p oster ior es totae cont iguas, malas max i l l arum pr iorum
ob volv entes

,
card ine stipiteque concretis

,
palpo nul lo .

Ill a lce discretae
,
breves

,
conicae

,
spisse verr ucoses , or ificium

h au stelli supr a palpos pedummax illar ium clauderrtes.

P ede smax i lla r es proster rro maximo,fornicate , admediumcaput
prov ecti, maxi l las utr iusque par is ineludentes, cardine
magno

,
obl i quo

,
l amin ato

,
tr i angu lo

,
mal is nullis . Stip i

tes contigui
,
rect i

,
cl avat i

,
forn icati

,
lrypostoma produc

tum
,
medio car inatum u tr inque e x plentes . P a lp i b iarti

cu lati
,
l at iss imi

'foliacei
,
forn icat i

,
tot i cont igu i

,
labia

i nfer iora h austellrformantes .

L ingua l aminata, nuda , b iloba, lob is l ate rotundatis, introrsum
contigu is, r imam suctoriam includentibus.

The Dan ish speci es ofAntkur a occurs rather near to the
coast in shallowish water

,
where usual ly no other fishes than

some speci es ofGob i us and quite young flounders occur ; speci
mens kept incapt iv ity work about in the mud with serpent ine
movements . It does not therefore seem probable that ou r

A ntlzu r a l i ves on fishes. A t the same t ime h
,

owever
,
Spence

Bate and W estwood conclude thei r art icl e onA ntkur a ca r i

na ta ( i i . p . 1 62) with these words The fol lowing v ignette
represents some fishermen draw ing 1 11 a seyne ful l offish

,
on

most ofwh ich these crustacea attach themselves .

1 8. The study ofthe structure ofthe mouth rnA MPHIPODA
,

as i n Crustacea general ly
,
h as h itherto been directed tou ards

the most press ingly necessary obj ect— that 1s
,
the d iscovery of

rel i abl e marks for the di st inction ofthe var ious d ivis ions of
these an ima ls. F or th is purpose i t h as been sufficient to ex
amin e the outl ine and armatu re ofthe ind iv idua l parts ofthe
mouth ; and in th is di rect ion many ofth e zoologists towhomwe
owe our present knowledge ofAmph ipoda have made valuable
contr ibut ions

,
most ofall Kr

'

oyer , whose d i l igent and consci
ent ions i nvest igat ions may be said to have opened a new era

in the speci al study ofth is order . ’

But i n "

Sp ite ofmany iso
l ated attempts

,
th is mode ofwork ing has not sufficed to pro

cure a s an ins ight into the true types ofthe structu re. The

method appl ied m the present ser i es ofi nvest iga t ions, v iz . the
study ofthe parts i n thei r ana tomical connexion and their
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berance fi ts into a socket in the pleural margin ofthe head ;
they have an osci l lat ing movement

,
determined by th is

rotub erance as a pivot and by the outer margin ofthe st ipes .

l
‘

b ese speci a l arrangements for regulat ing the movements
wh ich w i l l b e descr ibed in the two other principal types are
here want ing ; and th is ser ies ofAmph ipoda might therefore
su itably be descr ibed as E leu tlter ogna tlza .

In i llustrat ion ofthe combination wh ich prevai ls among
most ofthe Gamma rus Cap r ella type, we may take before u s
the stru cture ofthe mouth in Cap r ella sep tentr iona lis, Kr .
Looking at the head from the si de, after hav ing taken away the
maxi l l iped w ith its strongly developed lobes and palpus armed
w i th cl aws

,
we note fir st the flat and broad clypeus and upper

l ip next
,
the epipharynx or palate

,
which forms a flatly

rounded part in front ofthe open ing ofthe pharynx ; and
finally

,
a port ion ofthe lower l ip

,
wh ich appears between th e

mandible and the fi rst pai r ofmaxi llae
,
and which deserves

articular atten t ion as i t p lays a very important
,
h itherto over

Iboked
,
part in the mechan ism ofthe mouth . A fuller v i ew

ofi t is obtai ned by examin ing the head from below
,
after

remov ing all the appendages ofthe month except the mand i
bles

,
so that the hypostoma appears with the sockets i n wh ich

the two pai rs ofmax illmart iculate ; i n front ofthese we then
observe the same port ions ofthe lower l ip wh ich we saw from
the s ide

,
forming on each s ide a short horn

,
point ing back

wards
,
and pl aced close under the st ipes ofthe mandibl e

,

wh i lst th e remainder ofthe lower l ip
,
wh ich is cons iderably

developed
,
forms four cush ion - l ike lobes round the or ifice of

the mouth . Two
,
ofmore oblong shape

,
are placed i n front

and extend lateral ly
,
wh ilst the two others

,
ofobovate outl ine

,

are placed i n the middl e ; but the bases ofal l poi nt towards th e
mouth . The two foremost ofthese cush ions fi t very closely
beh ind the mand ibles al l four have a much smal ler quant i ty
ofclritine and l ime in their compos it ion than the two horns of
the lower l ip above descr ibed ; these therefore are st iffer than
the cush ions

,
yet yi eldi ng towards thei r outer extr emi ty

,
and

thus constitute a k ind ofspring
,
st iff enough to keep theman

dib les up i n the proper pos it ionfor thei r osci l latingmovement,
yet suffici ently elastic to yield to pressure when themandibles
are moved . We may, therefore, very properly descr ibe these
horns as processus mandibu lar ii l ab i i i nfer ior is. The l eft
mand ible is somewhat st ronger and more el aborately armed
than the right one ; both have a powerful and ver prominent
masticat ing process on the inner s i de

,
with el iptie rough

crown
,
bearing insi de the inner corner a s ingle hairy fi l ament .

The broad transverse edge ofthe outer lobe is cl eft into five
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short p rehens i le tee th ; the i nner lobe cons ists oftwo parts
,

an an te r ior harder po rt ion
,
with a serrate edge

,
and a ros tcr ior

bundle ofha i ry memb ranaceous lobe s
,
three 0 11 the

1left
,
two

on the right mand i b le . The teeth ofa ll four lobes are a r
ranged so as to i nte rlock

,
both the shape ofthe teeth and the

tors ron ofth e lobes towards the unde r surface and towards
one another be ing accordingly somewhat difierent on the left
and on the r igh t mand ible . The structure ofthe two pai rs of
maxi llae

,
the fi rst pa i r w ith two lobes and palpus

,
the second

pa i r w ith two lobes
,
has often been descr ibed .

19. The second type is met with in urost ofthe Amph ipoda
known as Lg s ia nas su , A nong x , and Op is, placed togethe r by
Dana in a separate d i v is ion under the name ofLg s ia nass ina .

The mandibles are here narrow and high . The pivot- and
socket arrangement beh ind is the usual one ; but bes ides th is
we find

,
near the apex ofthe sti pes on the upper s ide i n front

ofthe palpus
,
a club- shaped art icular process

,
with rounded

apex fi tt ing into a corresponding acetabulum on e i ther s ide ofa
saddle- shaped socket or mort ise in the palate

,
close beh ind the

upper l ip
,
open ing towards the mouth . The movement ofthe

mand ibles is therefore regulated
,
not only by the mand ibular

spri ngs ofthe lower l ip
,
which are here always present

,
but

bes ides by the two art iculat ions ment ioned
,
one at either end of

the outer margin . Th is kind ofmovement is in accordance wi th
the pecul iar st ructure and correspond ing use ofthe outer lobes .

These latter do not
,
as i n the E leu therognath a , form prehens i l e

tongs armed w ith teeth
,
but powerful scissors

,
ofwhich the

short
,
edgewise- set blades cross each other

,
thei r cutt ing parts

be ing wedge - shaped and furn ished w ith an exceedingly sharp
edge coated w ith enamel as hard as glass. W i th reference
to th is comb inat ion ofstru ctu re

,
the Amphipoda ofth is ser ies

may be descr ibed as Trocba logna tlza .

A s a specimen ofth is we take th e Anong x lag ena ,
Kr . Vi ewed from the the head presents especi al ly
th is difference from the head ofE leutherognatha , that the
upper l ip forms a proj ect ing hump

,
the mand ibles are much

h i
g
he r and

,
i nstead ofa po i nted t ri angular outl ine

,
present

a onger anterior margin sl ant ing downwards ; the mandi
bular springs ofth e lower l ip are also cons iderably longer . If
we examine the head from below

,
after hav i ng removed the

antennas and the appendages ofthemouth e x ce t themandibles
,

we observe st i l l be tter the pecul i ar shape oft e th ick protru
d in upper l ip

,
ofwhich the lower margin even forms a separate

th ici er wall or bolster . Th is latter covers the upper corners
ofthe mandibular scissors

,
ofwhich the left blade

,
fu rn ished

w ith a b ifu rcate prehens i le hook in the lower corne r, gl ides on
1 8*
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,
th e upper face ofthe r ight -hand b lade,onwh ich the rehensile

hook is undiv ided and e xtremely finely pointed . he fore
most lobes ofthe flat lower l i p are th in and pointed ; the
middle lobes are roundly emarginated in front, leav ing a part
ofthe palate i n front ofthe pharynx uncovered ; the mand i
bular s r ings

,
on the contr ary

,
are somewhat dil ated and very

st iff. Tfw e then recced
,
by tak ing away the upper l ip and

fold ing the ent ire ower l ip back from the hypostoma, we oh

serve the gr inding- teeth ofthe mandibles
,
which before were

covered by the middle lobes ofth e lower lip. In shape and
tructure they are pecul iar

,
being elongate

,
narrow

,
flat

,
and

scar cely touch ing each other w i th thei r crowns
,
wh ich are only

armed w ith setae
,
and show a very smal l termin al surface .

Tak ing
,
moreover

,
i nto consi derat ion the pecul iarly r estr icted

mode ofmovement ofthe mandibles
,
we cannot fa i l to per

ceiv e th at in th is case they are employed r ather for the pur
pose ofca rd ing the food and push ing i t into the pharynx than
as grinding- teeth . The explanation ofth is arrangement and
ofthe heavy pro or tions ofthe upper l ip presents i tself i f w e
examine more c osely the structure ofthe palate

,
whereby i t

w i l l appear
,
i n the fir st pl ace

,
th at w ithou t the strong deve

lopment ofthe upper lip the necessary space and support
w ould be wantingfor the art icul ar eminence ofthe mandible

,

wh ich in Troch alognath a is fitted into the palate ; i n the se

cond pl ace
,
a port ion ofthe palate just beh ind the mort ise

for the ar ticular process ofth e mandible w il l attract not ice
,

being tri angu lar
,
somewhat lower th an the rest

,
wi th sharply

defined s ides
,
analogous to the velum palat inum ofMamma~

l i a
,
and carrying a smal l pendent flap w i th rounded apex

,
a

k ind ofuvula
,
which reaches beyond the anter ior margin of

the pharynx . To the s ides ofth is velum palat inum the grind
ing- teeth ofthe mandibles are closely jo ined ; and the whol e
oftheir form is ar ranged to fit in with i t . It is therefore
ev ident that

,
as above stated

,
they canplay no other part than

that ofcarding the food and pushing it i nto the pharynx .

Amongst the other appendages ofthe mouth
,
the second

pair ofmaxi l lae and the maxi l l ipeds offer no essent i al d ifference
from those ofE leuth erognatha ; but the fir st pa ir ofmaxi llae
ar e dist ingu ished by the fol lowing pecul i ar i ti es z— the termi
nal joint ofthe palpu s is di lated

,
hol lowed into the shape of

a narrow cup, with broadly truncate apex a rmed with short
coniform spines ; the outer lobe h as very powerful pect inate
spines,Wh i lst the inner lobe is very smal l

,
with only two ha iry

and membranaceous appendages.

Amongst Crustacea there exists one other Troch alognathe
group ; but i t is i n another order

,
namely Ch i lopoda amongst
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they mus t pl ay m this respect by their enormous quantity on

the coasts ofGreenl and have been descr ibed byCaptainHolboll

in several contr ibutions toK1 oyer s tr eat ises . In one place he
says

,
By l ett ing down a basket contain ing a dead raven and

a p iece ofthe head ofa shark to a depth of75 fathoms
,
I have

,

in the course oftwo hours
, got m01 e than six pints ofthese

smal l an imals
,
although the basket was open and left a broad

stream ofanimals
,
l ike a swarm ofbees

,
that escaped dur ing

the haul ing-up ofthe basket ” (Naturh . Tidsskr . w . p .

In another place the following occu i s
“ The larger speci es

ofth is genus (Ancuya ) are so voracious that they do not

cease eat ing
,
even if the food is taken ou t ofthe water . If

several are confined together i n a vessel they soon eat one

another ” 2 ser . i i . p .

[To b e continued].

BIBLIOGRAPHICAL NOTICE .

Monogr ap h ofthe A sia tic Oh imp tera , and Ca ta logu e ofthe Sp ecies of
Ba ts in the Collection ofthe I ndianMuseum, Ca lcutta . By G. E .

DOBSON
,
M.A .

,
M.E . ,

&c. 8vo. London : 1 876 .

A FEW months ag o we published in th is journal a sketch ofa new
classifi cation ofBats by th e author ofth is work , a classification
whi ch , wi thout departing very wide ly from th e group ings ofpr e
viou s authors, certainly seems to bring th e whole arr angement of
these animals into a particularly intelligible form. A s a reprint of
th e arti cle above referred to const itutes th e general introduction to
th e ‘Monograph ofA siat ic Chi roptera,’ i t need not b e specially
noticed here .

Th e chi efcharacteri st ic ofth e new classification consists in th e
r ecognition, in accordance , apparently, with the doctr ine ofevolution,
ofa sort ofparallelism in th e famil ies ofth e insect ivorous Bats
(Microchir op ter a ofDobson) —the simple -nosedVesperti lionidae and

Emballonuridae ( better, perhaps, Noctil ionidae) leading respect ive ly
from supposed unknown ancestral forms to th e Nycteridae (Megader
mate) and Rhinolophidae on th e one hand, and to th e P hyllostomidae
on th e other, th e P terop idae be ing r egarded ( and, we th ink , wi th
reason) as representing a dist inct type or line ofdeve lopment . I t

is particul arly interesting to find that th e discr iminat ionofthese two
alli ances (or lines ofdescent) is confirmed by so minute a character
as th emicroscop ic structure ofth e hair— th e members ofth e Vesper
tilionine alli ance ”(Vespertil ionidae, Nycter idae, and Rh inOIOph idaa)
having the superficial scal es ofth e hairs imbricated, wh ile those of
th e Embal lonurine all iance (Emballonuridae and P hyllostomidae)
have them whorled and generally acute and projecting ; bu t w e

cannot understand howMr . Dobson can regard th e hair ofth e
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P te ropidae as indicating a connex ionwith theVespe rt ilionine al l iance ,
see ing that its structure appears to b e an extreme modification of
th e whorled a rrangement ofthe scales . Th e amount ofsh i fting of
genera caused by the adopt ion ofth e new principles ofarrangement
is ve ry smal l , th e most important change be ing th e transfer ofth e
subfami lyMormepes, P eters, to the l ’hyllostomidm.

I t is as a contr ibut ion to what we h ope one day to see h im
complete , name ly a “ Species Ch iropterorum,

thatMr . Dobson’s
present work w ill b e welcome to zoologi sts .

°

Tak ing th e A siatic
reg ion to include th e whole ofthat cont inent wi th its islands as far
eas t asMr . Wal lace ’ s boundary- line between th e oriental and

Austral ian regions ,Mr . Dobson’s descriptions, as h e h imself indi
cates, include ,

D

b esides th e Asi atic Bats , nearly all th ose ofEurope ;
indeed, al th e iigh th e province as ma i ked ou t does not possess four
species ofEuropean Bats

,
h e h as added descript ions ofthese in

footnotes, wi th th e obj ect ofmak ing h is work a complete treat ise on

the European and A siatic Ch ir optera. “r
e should have been glad ,

and we th ink h e would have great ly increased th e value ofhi s work
w i thout a corresponding augmentation ofhis labour, had h e included
in it th e Ch i roptera ofth e whole E astern arch ipelago for the line
taken as his eastern boundary ,

however good with respect to strictly
te rrestrial animals, does not seem to hold in the case ofsuch crea
tures as th e Bats

,
in connex ion with wh ich th e term “ E aste rn

arch ipe lag o is st ill geograph ically admissible, andMr .Vl’ allace ’s
l ine , however true in genera l, becomes an arb i trary boundary. In

many places th roughout th e work a l i ttle more detai l w i th respect to
th e geograph ica l distribut ion ofth e species beyond th e l imits covered
by th e au thor , and in th e synonymy ofth e species (wi thout at

temp ting to r ival th e elaborateness ofF itz inger
’

s wonderful com

pila tions), and especia lly in th e w ay ofreferences to figures, wou ld
b e ofadvantage to th e student . We may not ice also th e omission
ofth e table ofgenera ofth e family Emballonur idae .

Th e il lustrations consist ch iefly ofwoodcut figu res ofth e heads
and ears ofth e species in ce rtain difficul t groups ; and they w i l l b e
found especial ly valuable in th e case ofth e Leaf- nosed Bats , th e
structure ofth e nasal appendages inwh ich i t is often almost im
poss ible to describe inte lli g ibly. A few skulls and teeth are also
fig ured .

Th e Cata logue ofth e Ch i roptera in th e IndianMuseum at Cal
cu tta is real ly a systemat ic l ist ofth e A s iatic species ofth e orde r

,

w i th th e add1tien ofthese species from beyond th e limi ts ofA s ia, as
la id down in th e present w ork , ofwh ich specimens ex ist in that
col lect ion. I t g ives in para lle l columns th e number ofspecimens of
each species , the i r origin and condition, with remarks upon any
pecu l iari ties displayed by th e indiv idual specimens.Mr . Dobsons exce llent l it tle b ook , wh ich is publ ished by orde r
ofth e Trustees ofth e IndianMuseum,

may , we bel ieve , b e obtained
fromMessrs . Trnbne r
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PROCEEDINGS OF LEARNED SOCIETIES.

ROYA L SOCIETY .

May 1 1 , 1 876 .
—Dr . Gunther,M.A . ,Vice-P resident, in th e Chai r.

On some Thal lophyt es parasitic w ith in recentMadreporaria .
By P .M. DUNCAN ,M.E . ,

P res . Geol . Soc.

After not icing the works ofQuekett, J . P . R ose , Wedl , and

Kolliker on the filament- shaped paras ites w ith in recent and foss il
molluscan shel ls and fish - scales, and his own researches into and

descript ions ofcorresponding growths inMadreporar ia from the

Silurian and Tertiary rocks, the author proceeds to explain the

me thod ofinve st igat ion employed in the examinat ion ofrecent
corals. The range ofthe paras ites is then stated to be , in corals
from the l ittoral z one down to 1095 fathoms , and from D avis
Str aits to the tropical coral seas, and the i r lowest known tempera.
tur e hab itat is that of F ah r .
A li st ofspecies examined is g iven, and then the long slender

canals “i th the ir included fi lamentous organisms are described .

Then th e method ofentry ofth e growth is stated, and its relat ion
to the organic basis ofthe coral sclerenchyma is explained . The

reproduct ion by conidi a and oospores is also exp lained. After
not icing that the di rect ion,

branch ing , and siz e ofthe paras ites
depend upon the special pecul iarities ofcertain corals, the author
discusses the classifica tory positionofthe vegetable form. Naming
i t A ch lya p enetrans, h e suggests that i t be longs to a group whose
l ife-cycle is compl icated by marine and subaer ial condit ions, and
infers that A ch lya , Sap r olegnia , Botrytis, P er onosp ora , Empusina ,

and possibly Bry0p sis ar e so many names ofth e same organism
1mder these difi er ent condi t ions . Bel ieving in the necess ity ofan
arb i tr ary name , he prefers that ofA ch lya . F inally an instance of
a paras ite resembl ing what is called Saprolegniaferaa', Ktz . , in a

l ittoral coral is g iven.

May 1 8, 1 876 .
—Dr . J . Dal tonHooker, C.B.

,
P resident

,
inthe Chai r .

On th e Organi zation ofth e Foss il P lants ofth e Coal-measures.

—~P artVI I I . F erns (cont inued) and Gymnospermous Stems and

Seeds .

”
By P rof. W . C. WILLIAMSON, P rofessor ofNatural

History, Owens College,Manchester .
Ferns ( cont inued) .—Under th e name ofR ach iozoter is cor ruga ta

a small stem ofa fe rn is descr ibed, the outer surface ofthe bark of
which is corrugated with innumerable transverse ridges andfur
rows . I r has a vascular ax is in its centre composed ofseveral
cluste rs ofbarred vessels fi l led wi th tylose , wh ich clusters are

blended together at the ir per iphery
,
forming a cylinder its centre

is occupied by a cellul ar medulla, mingled with small vesse ls , wh ich
sends offradiating prolongat ions into the vascular cylinder, par
tially separat ing the bundles ofthe latte r . Beside th is cyl inder
is a second, smaller , isolated oval bundle , wh ich soon escapes

~fr en1
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The author discusses the claim set up byM. Brongniart and

P rofessor Newber ryfor the admiss ion ofS ig illa r ia amongst the
Gymnospermous exogens, as w el l as D r . Dawson’s Opinion that
some ofthem, at least, have decided Gymnospermous affini t ies
but stil l bel ie1 es that th is determination is not just ified by the
facts. All the addit ional observat ions wh ich he has made since
the publ icat ion ofhis second and thir d memoi rs confirm h is

original conclusion that no true distinct ion can b e demonstrated
to exist between the S ig i lla r iaz and the higher forms ofLep ido
dendr a

,
in wh ich the vascu lar cyl inder assumes the exogenous

D iplox yloid organi zat ion. All the plants ofwh ich stems and
branches have been found di splaying an organi z ation correspond
ing to that ofl iving Gymnosperms ar e st il l comprehended w ith in
Endlicher

’

s genus Dadox ylon. On the other hand, recogni z ing
in Tr igonoca rp um al l the external features ofa true seed, the
author cannot admit the probabil ity ofits having belonged to the
Lycopodiaceous S’ig i lla r iaz .
Gymnosp ermous Seeds—A ttentionis next directed to th e cur ious

seeds discovered in America
,
and publi shed in P rofessor New

berry’s ‘Geolog ical Survey ofOh io .

’
These , however mere ly

di splay e x te1 nal forms . Sti l l more remarkable 1 8 the collection of
such seeds found byM. Grand-Bury at St . E tienne in F rance .

These exhibit the ir inte rnal structure in a wonderful manner , as
is shown byM. Brongniart

’

s brief memoir publ ished in the
‘Annales des Sciences Naturel les.

’ M. Brongniar t called atten
t ion, in that memoir, to a remarkable organiz ation ofthe micro
pylar extremity ofmany ofthese seeds

,
where a peculiar cavi ty

exi sted, be tween the micropyle and the apex ofth e nucleus, into
wh ich the pollen- grains obtained entrance through the micropyle ,
and were thus brough t into contact w ith the nucleus . In a more
recent memo ir on the fertil i z ation ofthe ovules ofsome specie s
ofrecent Cycads ( Cera toz amiaa) ,M. Brongniar t showed that a
mammillar prolongation ofthe apex ofthe nucleus projected into
the micropyle , wh ich it fil led ; but that during fe rtiliz ation the

ce l ls ofthis prolongation became disorganiz ed, and a cav ity was
produced into wh ich the pollen—grains found their way, the apex
ofthe nucleus be low thi s cav i ty becoming covered over by true
perispermic membrane . These structural pecu l iari t ies so far
accord w i th what he observed inM. Grand-E ur y

’

s seeds, as to

lead h im to surmise that th e latter had Cycadean rather than
Coniferous affini tie s .

The author h as found a numbe r ofremarkable seeds ofa similar
type to those from St . E t ienne in the Oldham nodul es, and h e
has been indebted to his friendsMr . But terworth andMr . Nield,
ofOldham, and to Captain Ai tken,

ofBacup
,
for afew others.

The fir st ofthese is a very small , near ly spher ical seed, which
the author names Lag enostoma ovoides

,
about °1 6 ofan inch in

length and '1 in breadth . I t has a solid testa, w ith in wh ich can
be recogniz ed two di stinct membranes— an inner or perispe rmic
one , whi ch has enclosed the endosperm, and an outer or nucu lar

one , which ha s been in close contact w i th the perispermic one
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th roughout the greate r part ofthe seed , bu t wh i ch spl its up at its

aip
e

x
into two po rt ions , the inne r one ofwh ich forms a remarkab le

a sk- sb a ed cav ity, wh i ch the autho r desig nate s the lagenostome .

I ts base lias re sted upon the apex ofthe pe rispe rm, and its up
ext remi ty has be en continuous 1 1i th the n1icropyle . \Vithin t is
lagenostome 1s a l ittle del icate parenchyma , wh i ch has sh runk up
towards the cent re ofthe cavity , leaving a su rrounding space in

whi ch , in some example s , the author has found the objects
re garded byM. Brongni a rt as pollen- grains— an opinion in wh i ch
the author concurs . Exte rnal to the lagenostome the second or

oute r di v ision ofthe nucu lar membrane forms a remarkable
“ canopy ,

”wh i ch hangs down from the micropyle , enclos ing the
lagenostome w ith in ten sharply defined and regular cre scent ic
folds , the concavit ies ofwh i ch are directed outwards . The wal ls
ofth i s la g enostome and ofthe “

canopy” correspond wi th the
uncular membrane in cons ist ing offlattened prosenchymatous
ce lls . The pe rispe r mic membrane , on the other hand, looks
st ructure less , save that it appears to have had imbedded in it an
innumerable mult itude ofminute cr1 stals , l ike those observed by
D r . Hooker on the spicular ce lls ofBelwitsch ia .

A second species
p
the author designates Lagenostoma p kg/settles .

In th is the apex ofthe endospe rmic sac contracts into a mammil
liform prolongat ion, overlapped by the base ofthe lagenostome ,
wh ich ove rhangs it as a bladder half-funofwater migh t be made
to overhang the neck ofa soda-water bott le upon wh ich i t rested .

Th is species has other dist inctive st ructural peculi arit ies .

For a second genus ofnew seeds the author proposes the name
ofConestoma . C . oblonga from Oldham i s about 1 8 ofan inch 1 11

length . Here , again,
1 1 e have an endosperm enclosed 111 a per i

spe rmic membrane , and th is in turn i s encased with in a uncular
one , the whole be ing m1 ested by a dense testa . The lagenostome
is again formed ou t ofdiv isions ofthe apical part ofthe nucular
membr a ne ; b ut it assumes a funne l shape at its base , wh ilst its
upper ext remity is cont inuous w i th the micropyle . A second
species , named C. ova l i s, is from the Bu rnt island deposi t , and is

more ovate than C. oblong a . In it the lagenostome assumes a
remarkably funne l- shaped contour . The same depos it has fur
h i shed a thi rd spe c ies , ( J . intermed ia . To anothe r remarkable seed
from Oldham the author gives the name ofill a lacotcsta oblonga ,

ofwh i ch the max imum length , exclus ive ofits funiculus
,
has been

about ‘25 . I ts e x ote sta has been soft and parenchymatous , w ith
a prosenchymatous inne r ( uncular membrane . The micropyle
ha s been remarkably w ide with incurved marg ins at the exostome ,
and enclos ing a mass ofde l ica te parenchyma through wh i ch a
canal passed .

The author has obta ined a fine se r ies both oflongi tudinal and
t ransve rse sect ions ofT1 igonoca rp um olivmfomne, the seed long
ago made the subjec t ofa valua b le memoir by D r . Hooke r andMr . Binney. So far as th e longi tudinal se ct i ons a re conce rned ,
the resu lts obtained correspond closely 1 1 ith those al ready ar1 1 1 ed
a t b v these two authors , except that a modified formoflagenostome
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is shown to have ex isted at the apex ofthe nucleus . The trans
ve rse sect ions show that the two layers ofthe te sta, an outer soft
parenchymatous e x otesta and an inner sclerotesta , present some
str ik ing features . The exte rior ofthe latter has exh ibi te d three
principal , acute , prominent , long itudinal ridges, between each two
ofwh ich are th ree i ntermediate ones, the centre ofthese th ree
be ing rounded, and th e two flanking ones acute . The internal
cav i ty ofth e endotesta is prolonged l ike a narrow fissure only into
each ofthe three principal r idges . The ordinary sandstone speci
mens ofTr igonoca rp um olivrefmme commonly seen in cabinets do
not represent , as has h i therto been supposed , the ex ter ior ofthese
seeds , but are casts ofth e inter ior ofthe sclerenchymatous endo
testa , the th ree th in, longitudinal, wing- l ike appendages be ing
merely casts ofthe th ree sli t- like extens ions ofthat interior just
referred to . These sl i ts extend upwards into the prolongedmicro
pyle , the interior ofwh ich di splays a triangular section

, each of
the s ides ofwh ich is convex, the convex ity projecting inwards .

The nomenclature ofth is type ofseed is in great confusion
,

owing to specific difi erences be ing based on mere differences of
s ize , many ofwh ich are probably noth ing more thanvar iet ies due
to age and development .
Cast s ofseeds w ith six long itudinal wings are described, cor
responding w ith Brongniar t

'

s genus Her ap terosp ermum. They are

more oblong than Tr igonoca rp um olivceforme, but apparent ly iden
tica l w i th the T. Noggera thi ofth e ‘Fossi l F lora. ’ The author
doubts the w isdom ofBrongniart

’

s establ ishment ofa separate
genusfor these seeds .

Several species ofthe important genus Ca r dioca rp um have been
obtained display ing the inte rnal organiz ation ofthese remarkable
seeds . They all agree inpossessing a central endosperm wh ich is
remarkable for the very large s iz e ofits conspicuous parenchy
matous cells . Thi s is invested by a perispermic membrane , th e
whole be ing enclosed wi thin a testa composed oftwo very distinct
and separate layers. A thin inner one , which may be identical
with the uncular membrane ofother seeds, is entirely composed of
de l icate prosenchymatous ce lls , and is prolonged into an elongated
mi cropyle , into which the endosperm is not prolonged . External ly
to thi s is an ex ote sta composed ofa denser parenchyma . In

some species this latte r tissue is uniform thr oughout, in others it
is separable into a dense endote sta and a more lax parenchymatous
e x ote sta . The first species described is apparent ly identical w ith
the C. anoma lum ofCarruthers , and has a trigonous endosperm
invested by the two layers oftesta both ofwhich ar e prolongedinto a slender tapering beak , halfthe entire length ofthe seed, and
which contains the elongated micropyle . Another species, desig
nated 0. comp r essum

,
has its apparent testa composed ( as just

descr ibed) oftwo cont inuous layers. In i t the mi cropyle is com
parative ly short

,
and its apical extremi ty is patulous or trumpet

shaped . To a th ir d very beaut iful li tt le cordato—lanceolate s ecies

w ith a peduncle or funicu lus equal in length to th e seed, the author
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a small parcel ofshells dredged by h im andMr . Crispo, ofh is sh ip;
inBass’s Straits . Amongst them I was greatly interested to find a
fresh l iv ing specimen ofthe Tr igonia a cu ticosta ta , wh ich I described
some yea rs ago as one ofth e most abundant ofou rMiocene Tertiary
species in some locali t ies . The discovery that it st i ll l ives

,
although

an excessive rar i ty in ou r seas ( only th e one example be ing known) ,
will b e we lcomed by conchologists as well as geologi sts, from th e

very smal l number ofl iv ing species ofTr igonia known. Th is
spe cimen shows, in even greater clearness than th e fossi l ones, th e
total distinction ofth e r ibs from those ofth e hi therto known l iv ing
species. The nacre ofth e inter ior is pearly wh ite .

I have , &e .
,

FREDERI CKM‘Cor .

On the R ep roduction ofthe DioeciousVolvox .

ByM. L.
-F . HENNEGUY.

Only two species ofVolvox are known,Volt/ox g loba tor , L. (V.
stel la tus, andVolt/ox minor , Ste in : th eformer is monoeciousVolt/0.1: monoicus, Cohn) ; that is to say, the male and female
e lements ar e united in th e same individual ; the second is di oecious
(Volvox dioimls, Cohn) .
Cohn h as just publ ished (Be i trag e z u r Biologic der Pfianz en, 1 875)
a new monograph ofth eVolvox monoicus, inwh ich h e describes th e
reproduct ion ofthi s species . I have been enabled, onmy part , to
trace th e mode ofevolution ofth eVolvox dioicus, and to observe
some facts wh i ch have not yet beennoticed.

E achVOZUOJ) is a colony (camobium) formed ofsmall unicellu lar
algae, furnished with vibratil e ci l ia, and regularly disposed in th e
th ickness ofth e gelat inous wall ofa hol low sphere . There are four
kinds ofcoenob ia — 1 . Some consist only ofvegetative cell s enclos ing
in the ir inte rior young coenob ia, or daughter- colonies, each one

orig inat ing by th e division and mult ipl ication ofa vegetative ce l l ;
2 . A large numbe r ofthese coenob ia contain a t th e same time male
e lements, or androgenidia , s i tuated in th e thi ckness ofth e gelatinous
wall 3. Others only present wi th th e vegetat ive cell s some andro
gonidi a, and do not produce daugh ter- colonies 4. Th e female
coenob ia contain only gynogonidia , or oospheres, placed in the

interi or ofth e sphere .

Th e andr ogenidia are formed at the expense ofa vegetat ive cell
,

whi ch acquires a sl ight ly larger volume than the others and di vides
into parallel segments . E ach ofthese segments is in th e form ofan
e longated cone : its th ickest extremi ty is green ; th e other

,
trans

parent, presents a smal l r ed spot and two v ibrat ile ci l ia. The

bundle ofantherozo ids displays in th e antheridium a constant
oscil latingmovement .
Th e gynogonidia ar e

,
in li ke manner, produced by the different ia

tion ofa vegetative cel l . Th is becomes much more voluminous than
th e androgonidi a , and filled with a large quanti ty ofstarch and

chlorophyl granules,wh ich give to the oosphere thus formed a deep
green appearance .
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At th e time offecundation the bundles ofantheroz oids are set at
l ibe rty by th e dissolution ofth e wal l ofthe anthe r idium theymove
rap idly in th e wate r, and has ten to fix themse lves on the fema le
ccenob ia . There th ey break up to al low the antherozoids tofecun
date th e oosphe res but I have be en unable h itherto to observe the
moment ofthe i r penet rat ion.

A fte r fecunda tw u the oosphe res surround themse l ves w i th a th i ck
memb rane w i th a double contour, wh i ch unti l then was inv is ible ,
and rap idly change colour : from a dark green they become ye llow ish
green,

then orange . They then contain a red o ily matte r and a
large quant ity ofs tarch . I t is th is orange colouring wh ich led some
observe rs to be lieve that there was a th ird species ofValues: Volvox
a u r eus ,

The Volvoces , male , female , and neuter , seek ligh t, e ither solar or
a rti ficia l , and keep near th e surface ofth e water . A s soon as th e

female coenob ia ar e fecundated and th e oospores ch ange colour , they
a re seen to avo id th e ligh t and to depart from th e surface ofth e
water . I t is easy to observe th is phenomenon in a glass pan or in

a watch - glass ; th e greenVolvoces stay on th e l ight s ide
,
th e others

on th e diame tri cally opposi te . If th e glass is turned they change
places respect ive ly and th is transfer is effected in a very short t ime .

Th eVolvoces with orange oosporesmove much more rap idly from th e

l igh t than th e others towards i t . Th e displacement ofth eVolvoces
is owing, as is well known,

to th e movement ofth e two v ibratile
cil i a wi th wh ich each vegetat ive cell is provided, and wh i ch proj ect
beyond th e ge latinous sphere . No change ofcolour or form can b e

obse rved in these ce lls afte r fecundation ; w e are therefore led to
think that i t is by a sort ofattraction exerte d on the greenmatte r
that th e Volvoces ar e drawn towards th e ligh t, and that it is by a
sort ofrepu ls ion exerted on th e r ed matter ofth e fecundated gyno
gonid ia that those sameVolvoces afterwards seek obscur i ty.

When the Volvoces begin to appear in th e waters where they. are
found, scarce ly any b ut neuter coenob ia ar e me t with— that is to
say , caanob ia enclosing only vegetat ive cells giving b i rth by segmon
tation to daugh te r- colonies . When some t ime h as passed th e

number ofdaughter-colonies contained ineach coenob iumdimin ishes
but there then appear in manyVolvoces some andr ogonidia , wh ich
represent abortive daugh ter- colonies . A t th is moment we only find
a few femaleVolvoces not containing any daughter - colonies. When
th e Volt'oces have thus reproduced themse lvesfor a certain t ime by
daughte r- colonies , th e number offemale ccenob ia is increased, and,
some exclus ive lymale coenob i a, desti tute ofdaughter- colonies, appear ,
wh il e th e neute r coenob i a become very rare .

I t results from these facts that during a certain period th eVolvox
is mul t ipl ied by asexual gene ration,

by sciss ipari ty ofa vegetat ive
ce ll, whi ch by success ive segmentations produces a colony ofindi
viduals s imila r to th e mother - colony to wh ich th is ce ll be longed.

Bu t a t ime comes when th e vege tative ce ll no longer possesses th e
p roperty ofreproducing i tse lf thus ; i t can stil l div ide into segments ,
and give birth to a colony ofl i tt le cells wh ich acqui re a sexual
characte r ; that is to say, they a re incapable ofl iv ing separate ly
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scellaneous .

and ofreproducing themselves . Th is abortive daugh ter - colony con
sti tutes th e male e lement, endowed wi th movement and still en
j oying a certainact iv i ty. Soon th e vegetat ive cell becomes incapable
ofsegmenting ; it can only increas e in volume : it is th e female
e lement deprived ofmotion, wh ich requir es,in order to reproduce
i tself, to fuse with th e male e lement .
Sexual ity 1 11 I clear appears then by degrees, th e male sex ap

pearing before th e female sex as fast as th e species exhausts itse lf
by asexual reproduction.

We must compare th is fact with what takes place in th e animal
k ingdom in th e animals wh ich are reproduced by parthenogenes is .

P rofessor Balbi ani h as observed that certain A ph ides and th e P hyl
lox er ae degenerate when they ar e reproduced during a certain time
by parthenogenesis the i r geni tal and digestive organs tend to become
atroph ied. There is a time whenth e parthenogenetic indiv iduals thus
degraded g ive orig in first to male indi vidual s, then tofemale indivi~
duals, wh i ch require to b e fecundated to reproduce new par theno

genetic indiv iduals— Comp tes R endus
,
July 24, 1 876, p. 287.

On the F ur -Sea l ofth e I slands ofSt. P au l and Amsterdam.

By P rof. W. P ETER S.

Last year (Monatsber ichte , 1 875, p . 393) I had th e honour of
making a communicat ion to the Academy upon a fur- seal from
Kerguelen

’
s Land wh ich cons ti tutes a species with a pecul iar cranial

structu re . I t w as describedfrom a complete youngfema le specimen
and th e skin ofan adul t male . I remarked that unfortunately
there w as no skul l w i th th e latter ; but I had th e less doubt as to its
be long ing to th e same species, as th e colorationwas s imilar and th e
place oforigin appeared to b e th e same , seeing that it was packed
in th e same vesse l with sea - e lephantsfromKergu elen

’
s Land with

out any special note . Neverthe less, fr om a communicationmade to
me by Dr . Studer since h is re turn

,
there h as been an err or in th is

respect , inasmuch as th e sk inofth e male animal originates not from
Kergu elen

’
s Land, bu tfromSt. P aul or Amsterdam Island . I t now

became ofth e greatest importance to me to ascertain by th e ex ami
nation ofthe skul l whether th is species agrees with thatfromKer
guelen

’

s Land, or with th e Ota ri a For ster i ofNew Z ealand, wh ich
h as late ly been careful ly investigated byMr . Clark , ofCambridge .

By th e great k indness ofP rof.Milne - Edwards I have been enabled
to make th is examination ; and i t appears therefrom that th e fur
seal ofSt. P aul and Amsterdam agrees ne ithe r wi th 0. ga z ella from
Kerguelen

’
s Land, nor w i th 0. For sten

'

ofNew Z ealand
,
at least so

far as can b e ascertained by comparisonwi th th e figure and descr ip
tion ofth e skull ofth e latte r . Th e fur- seal ofSt . P aul and Am
sterdam is quite different in colour from 0. For sten

'

and in its

cranial structure i t seems to b e intermediate between th is and

0. ga z ell e. I therefore propose for th e fine eared seal ofSt. P aul
and Ams terdam the name ofOta r z

'

a (A rctop hoca ) elegans, and will
venture short ly to make a more detai led communi cation upon th is
subject . —Mona tsber . der k . pr eu ss. A lcacl. cler Wiss. z u Ber lin,May 1 876 , p . 31 6 .
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278 Mr . W . T . Blanford on the Afr ican
‘Geograph ical D istribut ion ofAn imals

,

’ wh ilst agreeing in
some respects w i th that oftheVerteb rate, presents some
very s ingular anomal ies.Vi ews more or l ess co incid ing with my own have been
subsequently expressed by the lateMr . Blyth and Dr .

Stolicz ka T, and by Herr A . v on P elz elnI ; but, except by th e
l atter

,
110 detai ls have been given . Mr . E lwes on the other

hand
,
w h i lst adopt ing my princi pal d iv is ions, cons idered that

I had overrated the imponance ofthe A fr ican element and
underrated the general distr ibut ion ofMalay genera . Mr .

E lw es
’
s paper referred solely to the distribut ion ofbirds

which had one advantage
,
that more had been publ ished about

th e class than about any other
,
and at least one disadvantage

,

v i z . that b irds
,
being al l more or less vagrants and having

greater faci l i t ies for mov ing long distances th an the vast
major i ty ofth e members ofother cl asses

,
are enabled to

coloni ze isolated Spots (such as h i l l- tops) far from thei r own
region . The Indian h il l - tops afford a pleasanter cl imate than
th e pla ins

,
and are much ut il i zed by A nglo- Indi ans as sana

tor i a ; consequ ently their fauna is frequently far be tter known
than that ofthe plains around them.

Th e appearance ofMr .VVa llace ’s gr eat work ongeog raph ical
distribution w ill

,
i t may be hoped, form an epoch in the study

ofth is most important and much neglected branch ofz oolo
g ical sci ence . The subject h as never before been treated
in an equal ly thorough manner

,
and i t is difficult to overrate

the obl igation ofal l natural ists to the author . I very g reatly
regret th at the p ressure ofother work h as prevented me from
h itheno publ ish ing a number ofdeta i ls with reference to the
fauna ofIndia

,
wh ich would

,
I th ink

,
hav e greatly modifiedMr . “Mllace ’s v i ews . W i th only the facts procurable from

museum catalogues and other publ ished works
,
I know from

exper ience that i t is imposs ibl e to ascertai n correctly th e
detai ls ofdistr ibut ion ; the numerous errors commi t ted by the
older natural ists

,
by whom the term India was u sed i n th e

very loosest and vaguest sense
,
h ave but rarely been el iminated ;

and i t is constantly th e pract ice i n monographs and catalogues
to quote species and genera as found in two local it i es— the old
and erroneous one

,
and the real local ity subsequently dis

covered . Moreover
,
even in works ofso h igh a cl ass and so

Nature , 1 871 ,March 30, p . 427 ; Catalog ue ofMammals and Birds
ofBurma, J . A . S . B. 1875, pt . 1 1 . extra number

,
Introduction

,
p . xv:

1 J . A . S. B. 1869
, pt . i i . p. 202 ; 1870, pt . i i . p . 280 ; P roc. A . S. B.

1871 , p . 84.

1 A frika- Indien,”Verb . k .
-k . z ool .-bot. Gesellsch . W ien, 1875, p . 33.

P . Z . S. 1873
,
pp . 652

,
669

, &c.
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accurate as Jordon ’s ‘Mammals ’ and ‘Bi rds generally are in
quest ions ofd istr ibut ion

,
some co e raph ica l expre ss ions a re

v e r loose ly used . Thus when 501 1 0“ use s the te rm Centra l
India

,
he some t imes means the count ry near Nag pur, some

t imes the region known pol i t ical ly a s Centra l Ind ia
,
com

ris ing l i aij putrinn, Indore , and Gwalior, some t imes Chut i a
Klag pur , a tract ofcountry w ith a very diffe rent fauna .

I regre t to say that I have not now t ime to give even the

de ta ils I have accumulated on the subj ect ; al l I can do is to
attempt a meagre cr it ic ism ofMr . VVa llace ’ s l ists ofthe
fauna ofInd ia ; but I th ink I can show that the 1 e real ly is
bet te r reason thanMr . supposes fo r infe rr ing a dis
t inct re lat ionsh ip be tween the fauna ofthe greate r part of
I nd ia and that ofA fr ica . “

r

ere the A fr ican a ffini t ies ofth e
Ind ian fauna so smal l as would be infe rred from the de ta i ls
given in th e ‘Geograph ical D istr ibut ion ofAnimals

,

’

v ol. i .
pp . 32 1—326

,
I should h ave to confess that I had commi tted

a great e rror
,
and thatMessrs . Blyth and Stolicz ka were

equally mistaken in i ns ist ing on the strong E th iopian affin i t ies
ofthe a dian fauna . A l i tt le cons iderat ion w i l l

,
I th ink

,
show

that in some casesMr . W al lace is mistaken
,
and that a care

ful analys is ofthe whole quest ion w i l l lead to a d ifferent
conclus ion .

Before proceed ing to cr i t iciseMr .VVallaee ’s l ists I have
two remarks to make . I w il l preface them by saying that
noth ing is fur ther frommy wish than to express an unfavour
able Opin ion ofMr . “Wal lace ’s work . I bel i eve that he h as
done h is best to arr ive at an unb iassed conclus ion

,
and that

where 11 e h as fa i led
,
as in th is i nstance I th ink he has

,
the

faul t is ch iefly that ofthe author i t ies 011 whom 11s had to
de end .

he fi rst remark I have to make is th is —I 11dia is i n con~
ne x ion with the Indo-Mal ay countri es ; and wide- ranging
speci es

,
ofmammals and b irds espec i al ly

,
find no imped iment

i n ex tend ing themselves throughout . Th is acts in two ways .

It h inders a tendency to the format ion ofdist inct types th rough
isola t ion and when a s )BC IGS by ranging to a d istant reg ion
becomes mod ifi ed the l inks in th e cha in ofmodifi ed forms are
more or less wel l prese rved . If the whole ofBurma

,
theMalay pen insula

,
Si am

,
Sumatra

,
J ava

,
and the othe r

count ri es between Ind i a and Ch ina
,
south ofthe l imi ts ofthe

P alaearct ic region
,
and as far east as the paral le l ofCanton

,

had been bur ied beneath the sea s ince
,
at al l events

,
a pe riod

lonrr anteceden t to the glacia l epoch
,
i f
,
moreove r

,
a bel t of

well-wooded country extended across the Ind ian Ocean and
connected E astern A fr ica wi th India

,
w e should probably find

19*
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that the fauna ofIndi a would d iffer from that ofE astern
Ch ina or ofBorneo far more than i t now does

,
and we should

then have a fa i rly paral lel example ofthe differences now
ex i st ing between Ind i a and A fr ica . Consequently , i f we w ish
to form a true eonce t ion ofthe rel at ions between the fauna of
A frica and that ofndia

,
we must be prepared to take in to

cons ideration the all i ances b etween d istinct subgenera and
somet imes between d ifferent genera . The quest ion cannot be
determined by ascertain ing what forms are common in a l ist
ofsuch mammal ian genera as were ado ted

,
for i nstance

,
by

Dr . Gray
,
many ofwhich are not accorded more than specific

rank by most natural ists
,
because i n al l probabil ity A fr ica

h as been separated from Indi a long enough for th e same or
al l ied speci es i n the two regions

,
even if they had not varied

at the t ime ofseparat ion
,
to have become suffici ent ly d ist inct

to be classed in different subgenera . This is emphat ical ly
the case when

,
as happens in several instances

,
the l iv ing

E th iopi an representat ives ofOr i ental genera are confined to
W estern A fr ica .
The second remark is

,
th at although I concur wi thMr .

W al lace i n separat ing from the r est ofIndia a Ceylonese
,
or
,

as I have general ly cal led i t
,
aMal abar province or subregion

,

I cannot agree w ith the l imi ts l a i d down in the map at p . 315
,

v ol . i . ofthe Geograph ical D istr ibut ion ofA n imals .

’ I am
a lso incl ined to modify several ofthe other boundar ies l aid
down . I have traversed so large a port ion ofthe Indian
pen insula th at I have had unusual Opportun it ies for ascer

ta in ing the l imi ts ofthe d ifferent subregions ; and I see no

groundfor changing the v i ews I expressed in 1 870 The

div isions I then proposed were the fol lowing
1 . The P anjab prov ince or subregion

,
i ncluding the P an

j ab , Sind, Cutch , and W estern Rajputana.
2 . The Indi an province or subregion— the pen insula gene

ral ly
,
with the except ion ofthe P an'

ab andMalabar prov inces
,

but with the addit ion ofNorthern eylon.

3. Th eMal abar prov ince or subregion with Southern
Ceylon . Th is corresponds general ly to Mr . W al lace’s
Ceylonese subregion— a name I should wi ll ingly adopt

,
but

that part ofCeylon does not belong to i t
,
whi lst the whol e

ofMalabar does. Th is prov ince compr ises the low country
on the west coast ofIndia from Cape Comor in to a l i ttle
north ofBombay

,
and the range ofh i lls near the same coast

a s far north probably as the Tapti r iver . I t also includes
the h il l tract ofSouthern Ceylon

,
but not the pl ains i n the

northern part ofthe isl and . I ts fauna is represented
,
more

J . A . s . B. 1870, pt . i i . p . 336 .
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Bengal province is part ofthe Indo-Mal ay region to the east
ward ; the P anjab province, the l imi ts ofwhich were qui te
unknown to me i n 1 870

,
I now find to be part ofa v ery wel l

marked prov ince or subreg ion wh ich extends along the shores

vince or subregion.

v ince : a
,
Gangetic subprovince ; b, Deccan subprovince ;c, Bengal subprovince ; d,Madras subprovince .

3.Malabar rovince .

4. Eastern-Bengal province .

ofthe A rab ian Sea and to the head ofthe P ers i an Gulf
,
and

conta ins throughout a cur ious mix tu re ofP alaearct ic and
Indi an forms with a prevalence ofdese rt types ofan imals
and pl ants. I ts approximate l imi ts to the westward coi nc ide
wi th those ofGa z ella Bennette

’

,
and are shown in a l ittle map

publ ished in the ‘P roceedings ofthe Z oological Soci ety ’

1 873
,
p . 314. I may mention that I have since ascertained that the

only specres ofGaz elle found in Sind and th e desert country to th e
e as tward is G. Bemzettz

’

.
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I may add that I now doubt whether there is any difference
between the fauna ofthe Ganget ic and Deccan sub

p
rov inces

suffi c i e nt to j ust i fy the re tent ion ofthe d ist inct ion . I
‘

he only
importa nce at ta ched to these subprov inces is thatMalay forms
a re more nume rous in the Bengal andMadras subprov i nces
than e lsewhe re . TheMalabar forms are close ly a fiined toMalay types as a rule

,
although some are pecul iar . I wi l l

ment ion one instance ofthe dist inct ions wh ich have led me to
sugges t the format ion ofthese subprovinces . The fami l ies
nclop lzor idl e and D ip /emma tim

'

clte
,
amongst the terrestr i a lMollusea

,
a re remarkably we l l represen ted th roughout the

O r i ental region. Both abound in the Hima la as and inMal a
b a r

,
the Cyclop lcor z

'

dw be ing even more r ichly represented in
the latter province. In theMadras subprov ince D ip lom
ma tinz

'

da ’ are found on the h i l ls with aMalab ar fauna but not
e lsewhere and they ha ve not

,
so far as I am aware

,
been found

i n the Bengal subprov ince
,
nor elsewhere in the Ind ian

fi
revince . Forms ofCyclop /w r z

’

dce are found throughout the
engal andMadras subprov inces ; but none are known in the
Ganget ic and Deccan subprov inces . A Cy lostomoid genus
Cyclotops z

'

s is found in the Deccan and Gange t ic subprovinces
but the fami ly ofCyclos tomz

'

dae ha s a tota l ly different g eo
graph ica l d istr ibution from that ofthe Cyclop/zor z

’

dce
,
and the

only other known speci es ofCyclotops z
’

s occurs in the Seychel le
Is lands ‘5"

W i th these few prel iminary remarks I pass to the rev iew
ofMr . lVa llace ’s l ists. The fi rst is the l ist ofgenera ofMammal i a w h ich inhabi t the subregion ofHindustan i“ .
These are 38 i n number ; andMr . W allace remarks that “ 8
have so wide a d istr ibut ion as to give no spec ia l geograph ical
ind icat ions . Ofthe rema ining 30

,
whose geograph ical pos i t ion

w e have noted
,
14 are Or iental only

,
5 have a s much right to

be cons idered Or iental as E th iop ian
,
ex tend ing as they do over

the greater part ofthe Orient al region ; 2 ( the hyaena and
gazelle) show P a lai arctic rather than E th iopian affi n ity ; 7
a re I ’a laz arctie and Or iental

,
but not E th iopian ; and only 2

( Cg/melu r u s and rlI el
'

vor a ) can be cons idered as exclus i vely
E th iopi an.

”

The genera not ment ioned byMr . W al lace are ch iefly bats
,

I t is as we l l to po int ou t tha t the classifica tion usual ly adoptedfor
terrestria lMo llusea is large ly ar tificia l , and founded on char ac ters of
seconda ry importance . Th e va lue oftrifl ing pe cu liari ties in th e operculum
in espec ia l has beenmuch overra ted ; and th e orde r P ulmonifera ofmost
writ ers comprises forms be longing to two dis tinct orders.

1
' L . c. p . 322 .
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the E th iopian affin it ies ofwh ich are qu ite as strong as theirMalayan relat ions

,
and certa in rodents

,
Legg ada and Golunda ,

which are sa id to have E th iopi an representa tives
,
and wh ich

hav e certa inly not h itherto been traced into theMal ay
countri es . I w i l l omi t these ; but, i n j ust ice toMr .VVallace ’s
vi ews

,
I must add a very important genus to the l ist . Tup a z

’

a

E llz
’

otti h as recently been found both in the Bengal and

Deccan subprovinces ofthe Ind ian subregion
,
and i t must

therefore be added to the Ind ian fauna . A s the distr ibut ion
and affin it ies oftheMammal i a are better known than those of
any other cl ass

,
I shal l go into a few deta i ls ; and to show the

affin it ies ofthe 38 genera I w i l l t ake them ser iat im withMr .VVallace ’s remarks on each between brackets.

1 . P r esby tes (Or iental only) . R eplaced throughout the E th ie
pian region by the all ied genus Colobus .

2 . Jlfa ca cus (Or i ental only). One speci es occurs i n Northern
A fr ica . A l l ied genera are found in the E th iopian region

,

e . g . Cer eap z
'

t/zecus ; but the al l i ance is perhaps less close
than in the case ofP r esby tes .

3. E r ina ceus (P alaearct ic genus). F ound also i n Central and
Southern A fr ica

,
b u t absent and not repl aced by any

closely al l ied genus i nMalayasia . Gymnu r a is placed
i n the same fami ly byMr . W al lace

,
but by others i t is

cl assed w ith Tupa z
'

a
,
and is certainly not a near al ly of

E
'

r z
'

naceus .

Scr ew (widely distr ibuted). The subgenera requ rre further
study before the ir d istr ibut ion can be cons i dered deter
mined .

F elts (almost cosmopolitan).
Cynre lur us (E th iopian and S. P alaearct ic) . I am not sure
that th is is ful ly ent itled to gener ic rank .Vz'ver r a (E th iopi an and Or iental to Ch ina andMalaya) .Vz'verm'

cula (Or iental only). Th is is at the most a sub

genus ofVz'ver r a
,
and h as no t i tl e to gener ic rank .

P a r adox ur us (Or iental only) . The speci es found inWestern
A frica

,
P . ba

’

nota tus
,
has been made a dist inct genus by

Gray ; but i t appears doubtful if the dist inct ions pointed
ou t are ofsuffici ent import ance to j ust ify generic separa
t ion . In any case Nandz

’

m
’

a
,
as the A frican form is

cal led
,
is very closely al l ied .

tes (E th iop ian , Sou th-P almarctic, and Oriental to

w

e
n
s

s
n
o
w

a
1 1 . Ca loga le (E th iopi an , Or iental to Cambodja). Th is does

not appear to bemore than a subgenus ofHerp es tes ; and,
so far as the Ind ian speci es are concerned

,
even th is rank

is doubtful
,
i t bei ng even a quest ion how far one Ind ian
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2 1 .

22 .

23.

24.

25.

26.

27.

28.

Mr . W . T. Bl anford on the Afr ican
Tr ag ulus (Or i ental) . A representat ive genus

,
Hyomos

elzas
,
i n W est A fr ica . Tr ag u lus i n India is confin ed, I

bel ieve
,
to theMalabar province

,
the Bengal subprov ince

ofthe Indian province
,
and perhaps theMadras province .

I have never been able to hear ofits existence i n the
Ganget ic or Deccan subprovinces .

Cer vus (Or i en tal and P alaearct ic ; fami ly not E th iopi an).
Cer vu lus (Or iental ; fami ly not E th iopian). Very local
i n Indi a except infheMal abar prov ince .
Bebas (P alaearct ic and Or iental) . Only a subgenus of
B03 . Buba lus

,
wh ich is omitted

,
h as

,
Iybel ieve

,
at least

a s good cl a ims to be cons i dered a Central- Indian form
as Tr ag a lus It rs abor iginal ly wi l d m the Bengal sub
province

,
part oftheMad1 as subprov ince (Nor thern

Ceylon), and ln A ssam ; probably feral only rnMalay
a si a ; but th is i s not certa in

,
so I omi t i t . Th e or iginal

form
,
B . pa lwzwndzcus occurs foss i l i n the Nerbudda

val ley . It rs a thoroughly A fr ican genus.

P or tacc (Oriental) . I ndi an only ; unknown east ofthe
Bay ofBengal , and, so far as I am aware, i n theMalabar
prov ince . I t 1 s a d istinctly E th iopi an t e

,
r epresented

by al l i ed genera (Or eas , Tr ag elap lzus) in fr ica .
Ga z ella (P alaearct ic and E th iopi an) . U nknown in any
part ofthe Or iental r egion east ofthe P anjab and Sind

,

except the Ind i an province
,
and therein confined to the

Gangetic
4

5
1
1252f e same as P or ta ge ; E th iopi an

Bay ofBengal .
E lep bas (Or i ental speci es) . The genus

,
however

,
is

E th iopi an .Mus (cosmopol ite nearly) .
P la ta cantlzomys (Or i ental). E rroneously ascr ibed to the
Indian province. I t h as only been found m theMalabar
h i l ls.

rlfer zones (very w ide range) . P alaearct ic and found
throughout the E th iopi an region . Unknown out of
Indiag in the Or iental r eg ron. I do not know whether
i t occur s i nMal abar .
Spa lacomys or Nesokz a (Or i ental). P alaearct ic as well
one speeres i n Baluch istan , another j ust descr ibed from
E astern Turkestan ; one ofthe Indian speci es inhabi ts
Kashmir . Not known east ofIndia . The only reported
occur rence in Bu rmah

,
P . A . S. B. 1 866

,
p . 240

, requi res
confirmat ion .

Scz
'

ur us (almost cosmopoli te) .
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35. P ter omg/s (P a lmarctic and Or iental to Ch in a andMalaya) .
Ilg/s tr zx (wide range) .

37. Le as (w ide range) . U nknown inMa layas ia .

38 . fl unis (E th iopian and Oriental toMalaya) .
I t w i l l b e seen that two genera are incorrectly cl assed as

b e long in to the Ind ian prov ince excl us ive ofMalabar
,
v iz .

Tcenc
'

og afe and P la ta ca ntlzomys ; and I exclude th ree others as

u ndese rv ing ofgene r ic rank
,
v iz . C

'

g/nmlu r us , Viver r c’cu la ,
Ca log a le ; on the o the r hand I add Tap a z

'

a . These changes
reduce the Ind ian gene ra to th i rty - four . Ofthese

,
fourteen

are e i the r common to the E th iopian region ( Ind ia andMalay
as i a) , or replaced by close ly al l ied forms i n one or the other

,

P r esby tes , Scr ew
,
F ells

,
l
'

z

’

ver r a
,
P a r a dox ur us

,
Her

p es tes , Lu tr a
,
Sue

,
Tr ag u lus , E lep/ras , dfus,

'
I he fol lowing

,
e ight i n number are Or iental forms

,
be ing

represented by
D

identica l or closely al l ied spec i es
,
or nearly

afhned gener ic types i nMa layasia , and not represented by
all ied forms ln A fr ica— rll a ca cus

,
Tup a za , Cuon, Ill elu r sus

,

C
'
er r us

,
Cer vu lus

,
Bz

'

bos
,
P teromys . E very one ofthese is

more or less P a lzearctie also
,
except Cer vu lus and Tu am.

The fol lowing
,
ten i n number

,
are E th iopi an forms

,
being

represented by all ied speci es or genera 1 11 the E th iopi an regrou
,

wh i ls t they are not s imi larly represented in theMalay coun
tr ies— E rma ceus HJuana Cams

,
Mellwor a For taz

,
Ga z ella

,

A ntclop e, Tetr a cer os , fill erwnes, Lep us . Ofthese
,
lll ellivor a

,

P or tax
,
A ntelop e, Tetr ace r os are unrepresented in the P alae

arct ic re cr ron.

I th ink
,
bearing rnmind th at Indi a has probablyfor ages

been separated from A fr ica and un i ted to theMalay countri es
,

i t could hardly be expected that stronger A fri can affi n it ies
would be found in the fauna . I th ink i t is ev ident that

,
so

far as theMammal i a are concerned
,
the E th iopi an afifinities of

the Indi an revince are stronger than the Or i ental .
B z r a

’
s . Ir . W al lace says that the natu ral ists who have

adopted the ‘E th iopi an theory ’

ofthe fauna ofHi ndustan
h ave always supported thei r v rews by an appeal to the class
ofbi rds .

” I th inkMr . W al lace i s mistaken . I do not th ink
I have e v er espec i al ly quoted the evidence ofthe b irds nor do

I cons ide r i t qui te so st rong a s that ofthe mammals
,
though

I th ink I shal l be able to show that the number ofOri ental
fo rms in the Hindustan fauna is much overrated

,
and some

im ) or tant E th iopian affin it ies overlooked
,
byMr . \Va llace .

in the fi rst place
,
Mr . VVa llaee ’s l ists cons ist ch iefly of

P asseres ; and there are few orde rs th roughout the an imal
k ingdom

,
so far as I know

,
i n wh ich the accepted generic
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d ist inct ions are sl ighter and the

g
ener ic afifinities more com

pl icated . Secondl ,
the power 0 fl ight gives bi rds pecul iar

faci l i t iesfor extending thei r range and i t is only natural tha t
many forms should straggle into the province from the neigh
h eur ing Himal ayas

,
the A ssam h i l ls

,
and theMalabar region .

Hence in parts ofthe Bengal andMadras subprov inces a fewMalay forms are found which do not occur e lsewhere i n Indi a.Moreover certa in species are to be met with
,
on h i l ls which

r ise to a cons iderable height
,
even in Central India . Thus

Zlfyiop lzonus Hor sfi eldi h as been found in Sirguj a onMain
P at

,
at Ch ikalda in Berar, at P achmar i, and atMount Abu,

al l ofthem h i lls r is ing to about 4000 feet or more above the
sea . A t one ofthese local i t i es

,
Ch ikalda

,
Hyp szlvetes g aneesa

w as also shot
,
and i t is said the typical ly and pecul iarlyMala

bar genus Ockr omela w as seen . To include the b i rds found
on these very few i sol ated h i ll- tops i n a l ist ofthe general
fauna ofthe surr ounding country gives a completely false
i dea . I s F r eg i lus g r acu lus to be included i n the forms charac
ter istic ofthe E th iopian fauna because i t inhabits the moun
t ains ofA byss in i a ? ' I have not t ime at present to enter into
the subj ect ofthese isol ated remnants ofa fauna which once i n
al l probabi l i ty w as more extens ively d iffused

,
though I by no

means th ink i t inhabi ted the Whole ofIndia . It certa inly
,

however
,
must be omi tted in estimat ing the fauna ofthe sur

rounding country .Mr . W al lace gives a list ofeighty-four Or iental genera of
b irds found in Central Ind ia . Now

,
ofthese

,
twelve

,
vi z .

Laya r dia ,Ga r r u la z
'

,
Tr ocha lop ter on,A lcipp e,Hyp sip etes (with

the except ion ment ioned above) , I r ena , A r aclznotlzer a
,
Hemi

cir cus
,
Mu lZe r ip icus,Nyetiornis,Ba tr aclzostomus

,
and Colloca lia

,

have never been found
,
so far as I am aware

,
i n the Indian

pen insula
,
except in theMal abar prov ince ; three others,Hemi

clzelidon
,
Ni lta va

,
and P erdix are not known to occur south of

the Himalayas
,
the l ast named

,
as general ly restricted

,
being

found no nearer than Tibet
,
and not being an Or iental genus

at al l . Mr . W al lace probably includes P erdicuh i n P erdix .

This
,
however

,
is
,
so far as known

,
a form pecul iar to India

and Ceylon
,
the T imor P . R a a lteni being apparently but

dubiously afifined.

Ofthe remain ing genera, twenty- one
,
v iz . A br or nis (one

speci es only
,
A . canta tor ), La r vivor a , Hemip u s, P ellorneum,

D endrop lzi la , Cli ibia , ia
,
Necta rop fii la , D iceeum, Eu la bes,

Nemor icola
,
Gecinus

,
Tiga , ill icr ojv ternus, R hap odytes, Surni

cu lus
,
Ha rp actes, Ceyx

'

,
Hydr ocissa , Ca rp op hag a , and Cna lco

phap s, are not, to the best ofmy knowledge, found outs ide
the Bengal andMadras subprovinces ; and I suspectMega lur us
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may occur i n other parts ofthe Ind ian peninsula I f these
migratory forni s are taken into consideration

,
why are the

Sa cr icolre
,
with thei r strong A fr ican affin it ies

,
omi tted? I have

shot two species ofSax icola at Nagpur .
I thus am obl iged to exclude no less than forty- six ou t of

eighty- seven Or iental G enera
,
ei ther because they are not

found in the port ion ofCentral Ind ia i n wh ich the preport ion
ofA fr ican forms is most marked

,
or because they are not

ch aracteristieally Ori ental forms .

Ofthe forty -e igh t genera ofwide range I h ave very l ittle
to say , except that Ca landr ella and Ammomanes are not found
to the east ofthe Bay ofBengal

,
whi lst both are represented

i n the E th iop ian region
,
Ca landr ella being certainly al l ied to

some forms ofill ega ZOp lzonus ; wh i lst the only spec i es ofGoo
cystes (0.j acobinus) is E th iopian,b eing found even in Southern
A fr ica . It extends to U pper Burmah

,
where i t consorts with

a few other Indian forms wi th A fr ican afifinities
,
e . g .

r op us g u la r is and F r ancolinus P izayr ei vel s inens is ; but i t
is not

,
so far as I am aware, found inMalayasia . Mr . Hume

h as not apparently rece ived i t from Tenasser im.

The l ist ofP alaearct ic genera occurr ing in Central Ind ia
might perh aps be increased ; but, as nearly al l are migratory,
they are oftr ifl ing import ance .
Last ly we come to the E th iopian gener a . By th e omiss ion

ofthe R aptores and Gral lae, seven ofthe most str ik ing and
remarkable cases ofA fr ican forms found in India and unrepre
sented east ofthe Bay ofBengal are omi tted ; these are
Neop li r on, Clz icguer a , Rhinop tilus, Cu r sor ius

, Syp lzeotides,
E up odotis, and P lacenicop ter us . Neop li r on, Cur sor ius, and
P kwnicop ter us ex tend, i t is true, i nto the southern port ion of
the P alae arct ic region but the P alaearct ic species ofCu r sor ius
is confined to the P anjab province i n Ind ia

,
and the Indian

province is i nhabi ted by a pecul i ar species . Syp lzeotides

appears to me congener ic with the A fr ican L issotis . In both
genera the males undergo the same pecul iar change ofplumage

,

becoming black in the breeding- season . The case ofBlaine
p tilus is very remarkable . The Indian speci es is very rare

,

and only known to occur i n part oftheMadras subprovince .
If w e had only th is one speci es, i t would be imposs ible to deny
the ex istence ofa d ist inct A fr ican element i n the Ind ian
fauna . A nother A fr ican form unrepresented to the eastward
is Cercomela .

I regret that I cannot now go more thoroughly into th is
matter and cl assify the b irds as I have attempted to do the
mammals . Before doing so i t would be necessary to compare
a large number ofA fr ican genera w ith Indi an . I not ice i n
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Mr . Wal lace ’s l ists that the only fami l i es ofbi rds found in
Ind i a wh ich a re not E thio ian a re the P /q/llor

ofwhich is represented b but a
s ingle species inCent ral Ind ia . In the I l inra layas antfin the
countries inrmedizrte ly to th e eas tward ofIndia

,
five add it ional

non-A fr ican fa rrrilics are found
,
accord ing toMr . W rllace s

clas s ificat ion
,
v iz .

— P anu r 1 1laz
,

P a clucep lmhdm,
E u ry lannida j and P 0da rg z 1 .l1n The fo l low 1 11g E th iopianfami
l i es a re also Ind ian

,
but not found i n any

b

othe r par t ofthe
Or iental region so far as I know— Pmocl1d1c 00 111 11112

,
( Jur

30 1 idw
,

so that there ar e actuallymorefrmi
l ies ofbi rds found in l ridia which a re not found in Burmah
even , than the re a re which a re not also represented in A frica .

InMr . Blyth ’s l ists ofBurmese b i rds ( J . A . S. B. 1 875) the
fol lowing fami l ies a re i ncl uded wh ich are not found i n
the Ind ian province—flenicu r ia’w

,
Ga r r u la cidw

,
Liotr icb idm

,

I ’ip r idm, E u ry lwmiclfe . I t should be remarked thatMr .

Bly th ’3 fami l i es differ mater i al ly fromMr . \Vallace ’s ; but the
result rn th is respect is the same . I f

,
now

,
we proceed to ca l

culate the numbe r ofspec ies belonging to the fami l i es
,
and to

l imi t to the true character ist ic subprov i nces the area ofthe
Indi an prov ince compar

,
ed the r esult w i ll be far more star t l ing .

1 . F ound in the typ ical subprovinces ofF amil ies Species
Ind i a

,
but unknown in A frica 3 compris ing 3

N .B. Ofthese three fami l ies
,
one

,

A r tamidre j s principal lyA ustral i an ;
another

,
Cer tni iclm

,
is chiefly P a laa

arct ic
,
and is only represented to

the east ofIndi a by one speci es i n
the P h i l ippine Islands .

2 . Found ln the same subprovinces and
common to A fr ica

,
but unknown

east ofth e Bay ofBengal even in
Bu rmah (P te1 0cl1

°

d ( e 3 species
,
Oti

( lidaz 3 speci es
,
C
'
u r sor u l w1 species

,

P bccnicop te 1 1
°

2dte species8)
3. F ound in Bu rmahT,b ut unrepresented

in the typical subprovinces ofIndi a
( Tr og eniclm 2 species

,
I l enicu r idce

4
,
Ga r r u la cidre 15

,
Liotr ich idm 10

,

P ip r idfc (Ca lyp tonema ) 1
,
F u ry

lwmidaz S)

Gr u idre migh t b e added if India b e compared w i thMalayasia ; but
cranes are said to occu r in Upper Burmah and 1 11 Ch ina.
T Taken fromMr . Blyth 3 l ists, I c.
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Moreover the fol lowing are the rel at ive number ofspecies

ofsome pecul iarly character ist ic Indo-Malayan familres i n
Burmah

,
according to Blyth ’s l ist

,
and in the above named

subprovinces ofInd ia :

Burmah .

P 1
°

tt1
°

dce

The l ast l ist is very important , because i t shows in a strik ing
manner the most prominent difference between theMalay
countr ies and India— the extremely r ich fauna ofthe one as

compared with that ofthe other, and the great disproportion
ofrepresentat ives ofthe same fami l ies . Th e tru th is that the
character ist ic Or iental genera are not nearly so abundant or so
well represented in Indi a as is general ly supposed .

I pass onto the R epti l i a ; and here I must say th atMr .

W al lace ’s informat ion appears to havemisl ed h im. He states
,

(p . 326) that Tr op z
'

dococcyx is pecul i ar to the subregion , and

A sp z
'

du r a
,
P asser ita

,
and Cynop kis to the pen insula and

Ceylon . Now Tr op idococcya: and A spidu r a, have not, sofar
as I know

,
ever been found in the subregion at al l ; the only

local it ies I canfindfor the former are North Canara and the
N i lg ir i h i l ls

,
both i n theMal abar subregion Wh i lst A s 1

°

a
7
u r a

,

so far as I can j udge from the ev idence
,
is confined togeylon,

though i t also is probably found i nMal abar . Cynop lris

Helena I suspect to be aMalabar form also
,
although i t may

be found in theMadras subprov ince ; P asser ita is common
enough in the Bengal subprovince

,
but is certainly not known

in the Deccan or the Gangetic area .
Next

,
Mr . W al lace gives

,
as character ist ic genera and

character ist ical ly Ori ental
,
D ip sas, Simotes, Bung a r us, q a

,

Tr imer esu r us
,
Lycodon, and Py tfion. I cannot admi t that the

l ist is either accurate or complete . To the best ofmy bel i ef
Simotes and Tr imer esur us are only found in the Bengal andMadras subprovinces ; and I strongly suspect the same might
be sa id ofPy thon, though I may be mistaken . Naj a may be
character istically Or iental but i t is qu ite as characterist ical ly
E th iopi an ; and one speci es is P alaearct ic

,
Tomyr us om

'

ana

having been shown
,
i f I am not mistaken

,
to belong to the

genus . D zlnsas, too, is found in A fr ica .

Then E umeces
,
P entadaotylus , Gecko, E ublep ha r is, and

D r a co are characterist ical ly or whol ly Or iental
,
accord ing to
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foss i l fauna ofth e Sevaliks
,
and ofa R hinoceros belonging to

the A fr ican type (R . deccanens is
,
F oote) i n the Deccan . In

the P le istocene fauna ofthe Nerbudda buffaloes are found with
a species ofround- horned Bos (B. namaa’icus), now replaced in
the same region by the fl at hornedMal ayan Bos (Bibos)
911 111 11 3. Ofcourse the round- horned bovine is not A fr ican ;
but ne ither is i tMalay . My bel ief is that the vertebrate
fauna ofIndi a conta ins three elements

,
der ived at three d if

ferent periods from countr ies which were 01° had been in con

nex ionwith A fr ica . The first ofthese cons ists ofthe forms
common to the E th iopi an and Or iental region . These are i n
Ind i a the bulk ofthe fauna . I t is scarcely necessary to quote
examples ; but theViver r idce, Tr ag u lidae,Manididce , Ill ega
lcemidaz

,
Bucer otidce

,
and Pycnonotia’ce w ill serve as charac

ter istic i l lustrat ions . The second cons ists offorms common
to the E th iopi an region and India

,
but wh ich do not extend

to the eastward ofthe Bay ofBengal ; nor are they represented
i n the port ion ofSouth -western A s i a now ly ing on the d i rect
l i ne between Ind ia and A fr ica such areMellivor a

,
A nt1

°

lop e ,
F or ta z

,
Tetr a cer os amongst mammals

,
Sypheotides , R hino

p ti lns, Ch icguer a , Thamnob ia amongst b irds . The th i rd is
composed ofspeci es w ith E th iopian affin it ies

,
wh ich may have

wandered i nto India from A rab ia and Baluch istan such are
Ga z ella Bennetti and Neophr on p er cnop ter us . In the case of
many E th iopian forms inhabit ing India

,
e . g . Pyr r hu la uda

g r isea , E up oa
’
otis Edwa r dsi

,
&c.

,
i t is not easy to say to which

ofthe two l atter cl asses they belong
,
as they are represented

by closely al l ied forms i n South -western A s i a . But there can
be very l ittle doubt ofthe an imals ofthe second group having
entered Indi a by a l ine ofcommun icat ion wh ich no longer
exists (some ofthem,

e. g . Tetr aceros and R hinop ti lus) being
forestfornrs not found in open country .

I regret th at want oft ime prevents my enter ing more
thoroughly i nto th is subj ect . I have tr ied to weigh the
ev idence fa irly ; and I th ink I have shown that my bel i ef i n
the presence ofa ma rked A fr ican element in the Ind ian fauna
is not due to a confus ion between stat ion ” and habitat .”
F rom what is known ofthe distr ibut ion oftheMol lusca,
Insecta

,
and A rachn ida

,
I bel ieve that the evidence afforded

by the Invertebrata coinci des w ith tha t oftheVertebrate
faun a .

Calcutta
,
August 6

,
1876 .
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XXV. On the Str uctur e ofthe Al outh Sue/cing Cr us ta cea .

By P rof. J . C . Sca rb or e .

[Continued from p.
20. The th i rd type is that ofHyper ini—a modificat ion of

the gene ra l type ofAmph ipoda
,
adapted for l i fe i n the l ight

( large eyes) and powerful swimming about at the surface of
t he ocean. A paral le l to th is could not be e x ected amongst
the heavy Isopoda ; but we find one amongst louata

,
where

the Odonata occupy an exactly analogous pos i t ion to that of
Hype r ini amongst Amph ipoda . The i r well - known teeming
v a r rety in general exte r nal appearance

,
from the th ick - set

form resenrb ling a bean, to th e most slende r and elongate
shapes

,
as w el l as i n the development ofthe l imbsfor prchen

s ion
,
c l imbing

,
and atta chment

,
is expla ined by the great

var iety ofstructure and mode ofl i fe ofthose (mostly gel a
tinous) mar ine an imals to wh ich they attach themselves .

Thei r true rel at ions to these are probably not yet fully eluci

dated ; but the fol lowing account ofthe str ucture ofthe ir
month wi l l show that a t any rate they appear ex trernel

wel l e n ipped for peel ing offand gulp ing down l ittle b its of
the bodies ofsuch an imals .

In i llustrat ion ofth is type we may examine the head of
Themie ta libellula

,
Mandl. Vi ewing i t stra ight i n front

,
we

observe at once the analogy with the head ofOdonata . The

front
,
prope rly speak ing

,
carr ying the two pa i rs ofantennas

,

is deeply sunk between the eyes ; and below it th e clypeus is
seen to protrude l ike a hood ; the termi nal port ions ofa l l the
appendages ofthe month are

,
a s i t were

,
folded together so as

to forma perpend icularly descending inverted cone ; the st ip i tes
ofthe mand ibl es form a sl ightly tr is inuate frame oneither s ide
ofthe flat b ilobate upper l ip ; wh i lst the mand ibular palpi ,
when at rest

,
fit closely under the l ateral margins ofthe

clypeus
,
the slender mi ddl e joi nt ofeach ascend ing ) erpendi

cular ly i n the hol low ofthe front
,
and the sma ll po i nted

te rminal jo int cross ing its oppos i t e neigh bour below the upper
antennae. Below the upper lip th e palp i and the apices ofthe
st ipi tes ofthe first pa i r ofmaxi llae are seen somewhat fore
shortened

,
whilst the second ai r ofmaxi l lae are h idden beh ind

the pa lp i ofthe first
p
ai r an the anter ior ends ofthe lobes of

the max i l l ipeds
,
wh ic are turned upwards and forwards

,
con

stituting th e downward - po int ing apex ofthe cone formed b
the oral l imbs . Th is v iew already discloses that the lobes of
the mand ibles are ent i rely covered

by
the u
p
per l ip . I f we

next exami ne the head from the si c
,
we 0 serve moreover

20"
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that the mandibles i n the whole ofthei r extent are ofunusual
height

,
almost as h igh at their a ex as at their base

,
and

consequently
,
i n th is respect

,
very different from what is seen

in th e two preceding types. W e observe bes ides that th e
mandibu lar springs ofthe lower l ip are so short that they by
no means

,
as i n E leu tlrerognatha and Troch alognatha ,

almost reach as far back as the inner corners ofthe bases of
th e mand ibles ; final ly

,
i t is seen that the second pai r of

maxi llae are to that extent involved by the maxi ll ipeds that
only a smal l strip ofthei r mi ddle port ion becomes vis ibl e
wi thout preparat ion . The proport ion in wh ich the d ifferent
oral l imbs take part in th e compos it ion ofthe cone described
appears st i l l more clearly i f th is is examined from below ,

faci ng the apex ofthe cone : the lower margin ofthe man

dib les is seen uncovered
,
wh ilst the second pair ofmaxi ll1e

are ent irely h idden except the middle port ion, the n arrow
maxil l ipeds cover ing the centra l par t ofthe cone w ith thei r
coalesced minor lobes . If w e bend the maxi ll ipeds back

,
i t is

eas i ly perce ived that thei r u se is to cover the maxi llae and fi l l
ou t the space left between them ; th e upper face ofthe st ipes
is carinate and fits in between the second pair ofmaxi l lae ; the
inner lobes are coalesced and close the space between the
gr ind ing - teeth ofthe mandibles ; the outer lobes fi l l out the
space al l the way forwards to the upper l ip

,
cover ing the

inner parts ofthe first pa ir ofmaxi llae . The max i l l ipeds
h av e no palp i . The second pai r ofmaxi llae are distended

,

cush ion- l ike ; and only the ap ices ofthei r lobes carry Spines
and setae. The first pai r ofmaxi l lae have large cardines

,

l arge stipites with d ilated ap ices
,
but no inner lobes ; th e

outer lobe ofeach maxi l l a carr ies on its apex five powerfu l
spines arranged in two rows

,
and a cons i derable number of

st iffsetae. Th e palpus consists ofbut one jo in t , broad, oval ,
arched

,
with truncate apex

,
which is furnished w i th smooth

and ci l i ated spines ; whi lst the inner margin is sl ightly curved
and serrate

,
with a small spine i n each indentat ion ofthe saw

,

and a short th ick thorn i n th e inner corner . I f now
,
finally

,

all th e appendages ofthe mouth are taken away except the
mandibles (as we have done in examin ing the prev ious ex
amples) th e hypostoma appears

,
with the art icular sockets of

th e two pai rs ofmax i llae
,
and also the whol e ofthe lower l ip .

Th e short and broad form ofthe latter reminds us ofCap r ella ,
whi lst th e i nner lobes are st i l l more °reduced than in Anony x ;
but th e mand ibular springs are much th icker than in ei ther
ofthese two types

,
and ofa pecul iar curved shape . A t

the same t ime the anterior lobes
,
though in shape and th ick

ness rather recall ing the same parts i n c or ella
,
d iffer from
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lobe of
~
the right mandible fits i nto the cl eft between the ou ter

and i nner lobes ofthe left ; so that the cutt ing is done by three
saw -blades— two from the left s ide and one from the r ight

,

which latter cuts i n between the two former.
Th is remarkable combinat ion obta ins with sma l l va r i at ions

through the enti re ser ies ofHyper ini,wh ich otherwise presents
such different forms. W i th reference to its principa l charac
ter

,
the fitt ing ofthe mand ibular lobes i nto a groove or hol low

in the upper l ip
,
the Amph ipoda ofth is type may be ca l led

P iez ogna tha .

2 1 . We have then the fol lowing formul as for the three
types in the structure ofthe mouth in b it ing Amph ipoda

E LEUTHEROGNATHA .Mandibulae trigonae, condylo articular io ant ico carentes.

Labrum planiuscu lum,
transversum

,
Simplex .

TROCHALOGNATHA .Mandibular productae, condylo ar ticu lar io instructae ant ico
,

acetabulo epiph aryng rs aecommodato.

Labrum crassum
,
conicum

,
s implex .

P I E Z OGNATHA .Mandibulae productaa, condylo articulario antico carentes ma la
e x ter iore fossae transversae labri accommodata .

Labrumplaniu scu lum,
t ransversum

,
duplex .

22 . Amongst the series offorms ex h ib it ing the eleuthero
gnath type

,
there are several wh ich s imu la te more or less

strik ingly the bu i ld ofother types . One ofthe most remark
able is Stegocep ha lus, reminding u s i n general appearance of
the troch alognath Anonya’ , whi lst its enormously developed
face and the armament ofthe mandibles approach more to the
piez ognath Hyp er ia .

The clypeus
,
l abrum

,
palate

,
two pa i rs ofmaxi l lae

,
and the

maxi l l ipeds
,
as well as the mandibular spr ings ofthe lower

l ip
,
correspond i n all essent ia l r espects to the genera l fea

tures ofthe type . The upper l ip is bi lobate
,
the r ight- hand

lobe larger than the left . But the mandibles are qu ite
w ithout gr inding- teeth

,
the right mandible a lso without an

inner lobe ; and though the l eft mandible possesses the hard
branch ofthe l atter

,
wh ich has a long finely serrate ma rgin

,
i t

l acks the membranaceous digit iform appendages ; the outer
lobes ofboth mand ibles have each a long

,
curved

,
finely

ser ratu lated edge, a lmost as i n Hyperini, but wi th the essen
t ial d ifference that al l the saw - tee th are here equal ly l arge

,
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the lower ones not being developed into prehens i l e hooks .

F urthermore the middle lobes ofthe lower l ip are qu it e
miss ing

,
and the foremost ones are so smal l

,
narrow

,
and

th in as to be unable to fi l l the space between the mand ibles
,

i n consequence ofwh ich the palate here
,
as i n

qu ite uncove red as soon as the maxi ll ipeds and the two pa i rs
ofmaxi l lae are taken away.

23. Bu t the e x trernest place i ns i de the boundar ies ofE leu
therogna th a is occupied by the laamodipodous Cyamus, so

pecul i ar by its flattened shape
,
hooked legs

,
and general

equ ipment for attach ing i tsel f to the skin ofwhales
,
which i t

gnaws to p ieces and gulps down . Th e structure ofits month
h as been h i therto known only from the schemat ic ou tl ine by
Sav igny . I t w i l l b e seen from th e fol lowing account 1 1 hat
considei ab le alterations i n the sh ape and relat ive pos i t ion of
th e appendages ofth e month have been necessary i n order to
enabl e the an imal to press the mouth aga inst the extens i ve fi rm
surface wh ich i t has to penetrate and to which i t mi let cl ing .

The usual arrangement ofthe organs (l ike str ,
ata 01

° l eaves of
a book), by wh ich the oral limb s

iD

gener °al ly i a A rirph ipoda are

col lected into a th ick package under the head
,
h as her e been

abandoned, the urost act i ve i nstrumentsfor gna 11 ing ( theman
dib les and thefi rst pai r ofma x illae) hav ing been proport ionately
expanded and fl attened ; wh ilst the lower par ts,wh ich suppor t
and enclose the form

,
v iz . the second pair ofma x illmand the

ma x i l l i peds
,
are cons iderably reduced ln development or pushed

ou t to the s ides . A bove al l
,
the lower l ip h as lost the part

wh ich i t h as to pl ay °

1 11 other Amph ipoda
,
as i n formi ng a

k ind ofspr ing for th e mand ibles ; so that i t corresponds
ent i re ly to th e conforma t ion ofth e torigue i n Isopoda . F inally

,

th e equ ipment w ith sp ine and setae h as almost ent irely been
repl aced by an equ ipment w ith organs oftouch .

The anter ior extremi ty ofthe head presents a smal l oval
surface

,
surr

,
ounded as far as th e broad

,
shortly bi lobate upper

l ip
,
by the palp i ofthe max i l l ipeds

,
foimirrg a sort ofra ised

marg i n when seen from above . These palp i are long and
stout, without cl aw ,

and cons ist offive joints
,
which only at

the i r apices carry a few pointed seta
,
the last but one be ing

furn ished at the apex w ith a l arger number ofth in tact i le
setae ; some tact i le 11 arts a re ob se1 1 ab le on the apex ofth e last
jo int ; and th is l atter also has a smal l comb ofde l icate spines
on its inner margin. The broad

,
fl at

,
almost quad rangular

st ip i tes ofthe max i l l ipeds are so short that they only cover
the space beh ind th e second pa i r ofn1a x ill1e ; thc lobes ,more
over

,
are ent i re ly absent

,
0 1

°

only represented by the sl ightly
expanded and rounded outer corners ofthe st i p ites

,
wh ich
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carry a row oft act i le seta . In consequence ofthese ci rcum
stances

,
both pai rs ofmaxi l la are uncovered unless the palp i

ofthe max i ll ipeds happen to be in an inward-bent pos i t ion
,
1 11

which case they can cover the outer port ions ofthe fi rst pai r
ofmaxi lla and also the dorsal margin ofthe mand ibles

,
wh ich

appear beh ind thei r outer lobes . The maxi lla ofboth pairs
be ing thus uncovered

,
i t devolves on them to cover the hypo

stoma
,
which is otherwise mostly done by the lobes ofthe

maxi l li peds ; and accord ingly the second pa i r ofmaxil la
assume an aspect wh ich reminds us i n a h igh degree ofthe
maxi ll ipeds in Isopoda . Thei r st ip ites coalesce ent ire ly,
forming an obovate flatly arched p iece

,
w h ich covers the

h indmost part ofthe hypostoma _
in the middle

,
from the

cleft between the stip i tes ofthe maxi l l ipeds forward to th e

bases ofthe lobes ofthe fi rst pair ofmax illa . The inner
lobes ofthe second pa ir are placed close together in th e

med ian l ine ofthe head ; and thei r rounded apices carry each
one stout tact i le seta : the outer lobes are small

,
tr i angular,

and inserted on a level w ith the narrow bases ofthe i nner
lobes ; and thei r rounded ap ices carry two rows ofmore sl ender
tact i le seta— one row on the upper surface

,
the other on the

edge . The ap ices ofall the lobes ofthe second pa i r of
max i l la reach forward as far as the middle ofthe inner
margin ofthe outer lobes ofth e fi rst pa ir ofmax i lla

,
and a

l i ttle beyond the base ofthe lower l ip ; the second pair of
maxi lla therefore cover altogether only a smal l space in the
middle ofthe hypostoma

,
but leave the maxi l la ofthe first

pai r ent irely uncovered . The cover ing ofthe hypostoma on

the s i des towards the pleural margin ofthe head
,
devolves

consequently on thefi rst pai r ofmaxill a
,
which to th is end

are equ ipped w ith card ines ofenormous s i ze
,
much l arger than

are necessaryfor the purpose ofthe art iculat ion ofthe l imb
,

being expanded outwards from the sockets into a pair of
obovate flatly convex plates

,
placed asl ant

,
each ofwhich is

d ivided a l ittle beh ind the middle into two halves by a

curved transverse groove on the lower face
,
corresponding to

a r idge in the inter ior
,
on which the flex or muscl es are

attached ; the st ip i tes ofth is first pair ofmaxi l la are
,
for the

same reason
,
ofunusual width . There is no inner lobe ; but

the outer lobe is broad
,
along the inner margin armed with

smal l hooked seta
,
wh i lst the obl i quely tr uncate apex car r i es

seven stout
,
deeply inser ted

,
con ic

,
sl ightly incu rved spines

,

wh ich have a promi nent serrate r idge 011 the ir lower surface
,

a l i ttl e ins ide the inner margin ; the spines form two rows
,

the upper row cons ist ing offour
,
the lower ofthree spines .

The very short and slender palpus consists ofonly one con ic
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apical face
,
wh ich

,
v iewed from above

,
looks as i f i t had th ree

obtuse teeth ; the membranaceous port ion is larger than on
the right mand ible

,
b rrt has only three digi t iform lobes.

24. F i nal ly the eleutlrerognath type appears i n a r emark
abl e modificat ion in La bystius , KL

,
the only genus ofsucking

Amph ipoda wh ich I ave h itherto been enabled to submi t
to a close examinat ion . It occurs beh ind the pectoral fins
ofsturgeons

,
sharks

,
and the l arge cod and Kroyer de

scribes it as un icum
,
quod adhuc innotu it

,
inter Gammar ina

an imal parasi t icum (Natu rh . Tidsskr . i v . p . F romh is
po int ofview and by h is method ofi nvest igat ion

,
we could

not expect th at he shoul d have understood that its mouth
really was constructed for suct ion at the same t ime h is
excel lent diagnos is l ays proper stress both on th e broad fig ure
ofthe an imal

,
and on its hooked cl aws wel l adaptedfor hold ing

on with
,
its “

caput rostr atum
,

” the clumsy antenna with
the ir short st ipi tes

,
the narrow mandibles

,
and the fact th at

the palpus ofthe first pai r ofmaxi l la only cons ists ofone

joint
,
that ofthe maxi ll ipeds oftwo .

Th e head is very smal l
,
with very prominent round eyes

,

cons isting ofl arge
,
strongly convex

,
closely col lected ocel l i .Vi ewed from the s i des i t presents but few features different

from those ofth e ord inary Gamma r us—type ; nor do they at
once str ike the observer . The elongate- tr iangular dorsal face
ofthe mandibles

,
the mandibular spr ings ofthe lower l ip

,
the

posi tion and arrangemen t ofth e two pai rs ofmax i lla and the
maxill ipeds

,
as wel l as ofthe clypeus and l abrum covering the

parts ofthe mouth in front
,
present at fi rst s ight noth ing to

make u s suspect any very remarkable pecul i ar it ies . Oncloser
ex aminat ion

,
however

,
three points wil l attr act attent ion as in

dicating someth ing out ofthe common , v iz .
—first

,
the unusual

height ofthe forehead and the pleural margin ofthe head ;
secondly

,
the c i rcumstance that the terminal two fifths ofthe

length ofthe mand ibles are qu ite h i dden by the upper l ip ;
and

,
th i rdly

,
th at the lobes ofthe maxi l l ipeds joi n the upper

l ip wi th the i r ap ices and lateral margins so closely that the
l ip and the lobes together fornr a beak- l ike eminence

,
wh ich

stands out separately from its surroundi ngs on account ofthe
great convexity ofthe lobes ofthe maxil l ipeds and the smal l
ness ofthei r palp i

,
which are so much reduced in s i ze th at

they do not even reach qu ite to the lateral margins ofthe
upper l ip .

It is only when w e examine the head from the front that
its pecul i ar rostr ate configurat ion becomes clearly appreci able .
The outl ine ofthe face

,
str ict ly speak ing

,
is a rhomb

,
en

closed by almost stra ight l ines ; the heigh t from the apex of
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the smal l frontal horn to the apex ofthe lobes ofthe max illi
peds exceeds by about one fifth the w idth across the round
pronrincnt eyes . The clyperrs is ofabout equal height andw idth

,
rathe r convex

,
rounded above

,
the s rdes being also

curved outwards . The uppe r l ip is half as long again as the
clyperrs , h ighly convex

,
11

'

1tl1 pointed apex
,
the s ides being

outward - curved near the base
,
sl ightly emarg inate towards

the apex ; on e i the r s ide ofthe upper l ip a smal l port ion of
the st ipes ofthe mand ibles appears

,
whilst the i r very long and

stout palp i l i e close to the forehead
,
ascend ing on ei ther s ide

ofthe clypeus ; the i r termin al joi n t is very long, one fifth
longer than the middle j oint, con ical , sl ightly incurved, po in ted,
furn ished w i th short and long seta on the apex and along the
inner s i de . Th e termi nal jo ints ofthe two palp i cross each
other i n the marg in between the two pai rs ofantenna . The

downward - poin t ing angle ofthe faci al rhomb is formed by the
outer lobes ofthe maxi l l ipeds ly ing close to the upper l ip

,
and

rol led together one with another .
If
,
i n the next pl ace

,
we proceed to d issect the lread

,
b eg inning

from beh ind , w e meet, ofcourse, fi rst the maxi l l ipeds . Thei r
cardines and st ip ites are prolonged, each pair by i tself ent i rely
coalescing

,
and al l together forming a club- shaped convex pe

dumel efor the termin al parts ( lobes and palp i), with rounded
base

,
emarginate s ides

,
and rounded s inuate anter ior margin .

The outer lobes are cons iderably shorter th an the card ines and
s t ip i tes together

,
and l ie close together

,
the inner margin of

the left involv ing that ofthe r ight ; they are convex
,
cup

slraped, with broadly rounded a

cp
e x when seen together

,
but

each by i tsel f pointedly rounde at the extremi ty ; the outer
marg in has close fine h ai r

,
wh ilst the anter ior part ofthe inner

margin is finely serrulated w ith a few shorter seta at the apex
and on th e u nder surface . The palp i are very th in

,
sparsely

furn ished wi th seta only at thei r extremi ty ; they do not

reach forward so far as the apex ofthe outer lobes
,
and cons is t

ofonly two jo ints ofabout equal length ofwhich the terminal
one is stra ight

,
con ical . The inner lobes ofthe maxi ll ipeds

are very smal l
,
not hal f th e l ength ofthe outer lobes

,
conrcal

,

with a coupl e ofsmal l seta on the rounded apex ; and they
are h i dden under the i nner margin ofthe outer lobe i n such a
manne r that they do not appear before the maxi l l iped is
turned ent i rely round so a s to show its upper surface . The

second pa i r ofmaxilla h as the form usual inGammar ini
,
w ith

two flat lobes
,
the outer lobe being l inear, sl ightly outward

bent
,
carry ing on its broadly rounded apex seven th in

,
poi nted

,

sl ightly incurved s

f
p ines

,
ranged in an upper and a lower row ;

the inner lobe is alciform
,
shorter than the outer lobe

,
and
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carr ies seven sp ines
,
scattered from the point downwards along

the inner marg rn, ofthe same descript ion as those ofthe outer
lobe

,
only a l ittle stouter and shorter . The first pai r of

maxi lla is especi al ly dist ingu ished by its rud imentary palpus
,

which does not reach forward beyond one fourth ofthe outer
margin ofthe outer lobe

,
and consists ofonly one conical

joint
,
with two seta on its truncate apex . Th e outer lobe is

narrow
,
falci form

,
and carr ies from the point downwards

,

along the anter ior th i rd ofthe inner margin
,
eigh t long

,
th in

,

incurved
,
very poi nted sp ines arranged in an upper and a

lower row
,
and beh ind them

,
further back

,
four other short and

st iffscattered seta the inner lobe ofthe fi rst pa i r ofmaxil la
is very small

,
with three del icate spines at the apex

,
and

reaches scarce ly so far forward as the apex ofthe palpus .

Ifnow w e. final ly remove all the j ustment ioned appendages of
the mouth

,
the most remarkable feature ofits construct ion

appears
,
v i z . that the middle and lateral lobes ofthe lower l ip

are not dist ingu ishable from one another
,
so that there is

really only one lobe on either s ide
,
the r ight- hand one

involv ing to some ex tent the one on the left s i de ; i n front,
the two short

,
rounded

,
l ingu iform ap ices diverge a l i t tle

,
so

that th e extreme ends ofthe mandibles appear between them ;
the mand ibular spr ings ofth e lower l ip are narr ow

,
and the i r

ends
,
wh ich are a l i ttle outward- bent

,
reach not qu ite to the

base ofthe mand ibles. I t is cl ear from th is construct ion that
i t is here the lower l ip wh ich

,
by its pecul i ar modificat ion of

th e shape usual in Gammar ini
,
h as been adapted to form th e

i nnermost enclosure ofthe oral tube
,
whilst the oute r lobes of

th e max illi eds supply its oute r enclosure . If now
,
final ly

,

the mandib es are l aid bare by th e removal ofthe lower l ip
,

their configurat ion shows not a l ittle s imi lar ity to that descr ibed
in E ye . The st ipes

,
on which the palpus is inserted closely

in front ofits outer corner
,
is narrow

,
th inner in front

,

gradual ly passing into the very narrow and long outer lobe
,

whose flat rounded apex carr ies six minute saw - teeth ; the
i nner lobe is very smal l

,
membranaceous

,
narrow

,
termin ating

i n three slender and pointed d igit iform lobes.

A compar ison between th is combi nat ion and the forms of
sucking—mouth descr ibed above in Isopoda discloses the
remarkable difference

,
th at the back wal l ofthe rostrum in

Laphystz
'

us is formed by the lower l ip to the exclusion ofthe
two pairs ofmax i lla

,
ofwhich

,
th erefore

,
the first h as been

subj ect to very l itt l e modificat ion , the second to none at a ll, as
compared w ith the usual construct ion for bit ing- purposes ;
whi lst in sucking l sopoda the back wall ofthe suck ing- tube
is formed by the second pai r ofmaxi lla

,
whereby the fi rst
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XXVI . Onthe dl ode 111/l ick the Young oftire Near- Z ea land
A stacida a ttack tbemselves to theMot/16 1° . By J . WOODMASON.

A F EW days ago I received from Dr . Jul ius v on Haas t
,

D i rector ofthe CanterburyMuseum,
a smal l col lect ion of

crustaceans
,
amongst wh ich is a specimen ofremarkabl e

i nterest . I t is a femal e ofA sta coides z ea land1
°

cus
*
,
laden w ith

young . On attempt ing to remove one ofthese from beneath
the ta il ofthe mother

,
I w as surprised to find that i t was

firmly attached thereto
,
so fi rmly

,
indeed

,
that I had to exert

cons iderable force in order to detach i t
,
and even then i t came

away leav ing its two h indmost pairs ofwalking- l egs beh i nd.

The dactylopod ite ofeach ofthese legs
,
on examinat ion under

a low power
,
w as found to b e prov ided at its extremi ty w ith

a strongly hooked
,
exceedingly acute

,
movable cl aw

,
and on

the lower edge at the end with six or seven sharp spines
,

against wh ich the claw folds
,
and thus forms a very efificient

prehens i le arrangement . W i th these four legs, which are at
th is stage the longest

,
strongest

,
and most h ighly indurated of

al l the appendages
,
stretched st ra ight backwards so a s to

be paralle l w ith the postabdomen, the young crayfish hangs
suspended head downwards from the postabdomin al appen
dages ofthe mother . The young found thus attachedmeasur e,
with the postabdomen extended

,
7smi

’

lims .

,
exclus ive ofth e

antenna .

The accompanying figu re represents the tw o terminal joints
ofone ofthe legs drawn by the a id ofthe camer a lucida . I
am not aware whether the young ofA sta cu s fluv1

°

a t1
°

l1
°

s

attach themselves in this manner ; certainly R athke does not
s tate that they do so i n h is admi r able account ofthe develop
ment ofthe speci es .

D actylopodi te . P r opodrte .

The ova in the New - Z eal and representat ives ofthe genus

P a rmzephrop s setosus, Hutton, Ann. Mag . Nat . Hist . 1873, X1].
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A staeoides " are large and few innumber ; and the young
unde rgo 1 10 rrre tamorphos is after qu itt ing the egg . A l arge
female ofA s ta co ides z ea la ndfcus ha s but 380 eggs

,
measuring

2? x 2 } millims .

,
under the tai l ; and these a re attached to the

appendag es in the manne r described by Lereb ou llct ( in Ann.

de s Sc. Na t. ser . 4
,
vol. x iv . 1 860)for A sta cus fl u vta tilc

'

s .

X xVl l .
— D escr 1

°

p t1
°

ons a nd c u r es ofD ee - Sea Sp ong es a nd

the ir Sp ieu les , .from the A tta nt1
°

c Ocea n
,
fledg ed up on boa rd

S.

‘P or cup ine,
’

cafe/lg 1 869 (concluded). By II . J .

CA RTER
,
F .R .S. &c.

[_Continued from p . 240]

[Ig rw ap lz ia vermicuta ta
,
Bk .

,
var . er ecta

,
11 . sp. (P l. XII .

fig . 4
,
and P l. XV.fig . 26

,
a
,
b

General form short
,
cyl indr ical

,
angular

,
cl ub - shaped

,
b e

coming mass i ve
,
lobed and lobulated

,
or compressed and ex

pand ing flab ella te ly . Colour now ye llow ish wh i te . Surface
h irsute

,
even

,
re t iculo- p i tted

,
more 01

° less furrowed ; dermal
s tructure re t iculate . P ores in the sarcode tympaniz ing the
interst ices ofthe dermal reticulat ion . Vents scattered here
and the re on the surface . Internal st ructure cons ist ing of
fascicul i branch ing and subdiv id ing obl i quely from a central
axis amidst the sarcode

,
w h ich aga in is traversed by the

branches ofthe excretory canal - system
,
that terminate for the

most part i n the furrows ofthe surface
,
which in the i r natural

state are conv erted into canals by the dermal sarcode . Colour
i nternal ly the same as th at ofthe surface

,
01

° perhaps a l i ttle
deeper . Spicules ofone kind only

,
v iz . ske l eton no flesh

spicules. Skeleton - spicu les oftwo forms
,
viz .

— 1
,
very large

,

long and acuate
,
smooth

,
sharp - po i nted

,
sl ightly curved to

wards th e fi x ed end
,
which is the Widest part ofthe spicule

,

but not inflated
,
100 by 3é- 1 800ths inch (P l. XV. fig . 26

,
a )

2
,
sub skclcton a much smal ler spicule

,
v ernricu late

,
acerate

,

acua te
,
01

°

cyl indrical and obtuse at the ends
,
45 by 1 - 1 800th

i nch (fig . The l arge acu ates at the i r fixed ends are
imbe dded i n a mass ofi nte rwoven vermiculates

,
wh ich thus

form fascicul i round them (P l. XII . fig . 4
,
a
,

wh i le thei r

A sta coides , ( l uer iu , R evue Zool . 1830,p. 109 ; P a r ane kr opa, Wh ite ,
inGray's Zoo l .Misc . 1 842, p . 78

,
and Die tlenb ach

'
s
‘New ealand, ’ 1843,

i i . p . 207
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po inted ends
,
proj ect ing externally

,
give the h irsute appear

ance to the dermal sarcode
,
where the po ints are so arranged

in l inear network as to present the ret iculo- pitted as ect above
ment ioned . Si ze ofsponge extending from a th in Iamina up
to 3 inches i n height

,
varying in th ickness with the form

taken by the Sponge
Ha t) .Mar ine

,
attached indiv idual ly to l i ttl e pebbles.

Loc. A tl ant ic Ocean
,
between the north ofScotl and, the

Shetland and the F aroe Islands, i n depths varying from 1 14 to
640fathonrs .

063 . In form th is speci es only differs fromH. vermicu la ta
,

Bk . (which is th in , l amin i form,
and incrust ing

,
i n being

erect or vert ical
,
but i n noth ing else

,
fur ther than that the spi

cules appear to be a l itt le larger and th e vermiculates a l i ttle
l ess vermicul ar °

mH. er ecta . In structure
,
both cons ist oflarge

acuate spicules
,
whose pointed ends for the most part proj ect

external ly
,
and ar e t ied together i nternal ly by a mass ofthe

vermiculates ; wh i le the less degree ofv er rrricu lation ofthe
l atter in H. er ecta

,
as wel l as the tendency to a fiab ellate form

,

seems to point out a trans i t ion ofthe latter to P izakellia ventiz
lab r um

,
where the interl acing Spicules st i l l retain a l ittl eVer

micu lation
,
unt i l i t is lost al together i n P . 111 13

,

w here the shape ofthe acuate remains
,
but that ofthe undu la

t ing or vermicular spicule h as passed into a s imply cur ved
acer ate wh ich curve

,
i t should be also r emember ed

,
approaches

i n form to th at ofa bend in the centre
,
ending with A 931

netta . Thus w e have a group ofSponges extending from the
lowest for

,
m v i z . Hgmer ap hia 11 e1 111 1 01da ta to A x inelta

,
which

may hereafter be found serv iceable 1 11 div id ing the groupMult i
formi a ofmy suborder A x inellida

°

m the order E ch inonemata .

Hgmer ap lz ia 11 er
°

11 1 1c1d a ta bears a s imi l ar relat ion to P izakellia
ventila brwn that Zl[1°croe1°ona a tr osangu inea does to Ha ticlzon

d1 °1
°

a p lumosa .

H. e1 ecta is present i n several j ars
,
especi al ly °

1 11 No. 65
,

whose depth is 345 fathoms
,
about 40 mi les N.W . ofthe

Shetland Isl ands ; and H. 11er 111 1
° °

cula ta 1s alnrost always found
i n company with

°

i t . F ragments ofP irakellia ventila br um
and P . 1

°

11fu 11d 1°bu l1°form1s also come from the same local it ies. A t

stat ion 51 por t ions ofGeod1°a
,
Stelletta

,
and R en1 e1 a fi buta ta ,

Sdt. , wer e dredged up with it ; and at 65, Geod1
°

a
,

D ona t1
°

a tg 1 zcu r 1 um,
Tr 1

°

ctzoste1
°

11ma hem1
°

sp hcer 1
°

,
cum Sars

,
P oly

11 1a3 t1
°

a br ev is
,
BIL

,
and P fiaketlia venti la br um.

Both Am1°1
°

1 ella
°

op111as t 7zo1 °
,

a Sdt .

,
and A u letta sgcz

u

nu la rm
,

Sdt. (A tl ant isch . Spongienf. pp . 45 and 61
,
and Taf. iv . figs . 5

and 14 respect ively), appear , from the form oftheir spicules
and h irsute surfaces

,
to be al l ied to H. er ecta .
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form
,
wh i le th e loose structure ofthe internal parts, unattended

by any dense axia l arr angement
,
i s more l ike th

°

e Halichon

drina . P ending the examinat ion ofa perfect specimen
,
wh ich

,

I expect
,
from the del icate structure ofthe internal contents hi

al l the h istodermal sponges
,
is not l ikely to be soon oh

ta ined
,
I th ink th is sponge had better be placed provis ion

ally °ln the second divis ion ofthe E ch inonemata . In al l the
specimens the protruding head be ing fringed out

,
probably by

frict ion and decompos i tion
,
thus fai ls to present the original

Ha l1
°

clzond1°1
°

af°

,
ol1 a ta Bk . ( c1

°

.t v ol . 1 ii . p .l 73. fig .

(P l . X I I
f

fig . 10
,
and

O

Pl. XV. fig . 29
,
a
,

Ofth is sponge there is only a fragment by itsel f °

m a j ar
numbered 65

,
which stat ion 1s a l i tt le N.W . ofthe Shetland

Islands. I t 1 8 about 22 inch square and l inch th ick
,
and b e

longed to a compressed, erect or vert ical
6

sponge ent irely com
posed ofa ret iculated

,
anastomos ing str ucture

,
whose i nter

stices are Open from s i de to s ide— th at °

i s
,
directly through th e

sponge fenestrally . The ret iculated fibre
,
wh ich is ragged

and h irsute from the proj ect ion ofspicules
,
is now ofa pale

wh it ish -yellow colour . P ores and vents not ev ident . Spicules
oftwo k inds

,
v iz . skeleton and flesh - spicul es . Large skele

ton- spicul e a
°

cuate
,
smooth

,
sharp -po inted towards the large

end
,
94~ by 4- 6000th s i nch (P l. XV. fig . 29

,
a ) ; smal l or

sub skeleton- spicule also acuate
,
smooth

,
sha1p -pointed

,
in

flated at th e large end
,
scant i ly spined over the extremi ty

,
78

by l -GOOOth inch (fig. 29
,
b) . F lesh- spicules oftwo forms

,

v i z .
—1

,
equ ianchorate

,
nav icular or shuttle shaped

,
4 GOOOths

inch long (P l . XII . fig . 10
,
a ) ; and, 2, a tr icurvate

,
whose

a rms are very th in and spread ou t hor izont al ly to a g reat
extent

,
with a sudden bend °

1n th e centr e
,
often converted into

a loop, 1 40 6000ths inch long (fig . 10
,

I t 1s by the pro
j ection ofthe l arge skeleton-spicules ch iefly that the h irsute
surface °

I S produced . Th e r emarkable form and s i ze ofthe
tr icurvate are not confined to th is sponge ° for they are to be
found 1n 1W1

° °

c1
°

oc1 011a a rma ta
,
Bk .

,
but here the ends are sp ini

ferous . I learn th is more
°

articul arly from a mounted Speci
men ofthis sponge wh ich I have found here (Budl eigh
Salterton) .

I sod1
°

ctya n . sp. (P l,
XV. fig .

On the rough flat stone bearing a specimen ofMa candr ewm
a z 01

°

1ca beforement ioned
,
with one ofGeod1°a nodas tr ella

,
n . sp.

to be hereafter describedf1 8 a portion ofI sod1°ctya
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The j ar inwh ich th is is conta ined bears onits labe l “ 25 75—374
fathoms

,
a few miles north ofCape St.Vincent Here

75—374 may mea n “ from 75 to 374 fathoms. Bes ides
the sponges ment ioned

,
the j ar conta ins Cor a llz's tes Bower

ban/fi i
,
A z or ica Pfeiflerfe , P a c/za s tr elta abyssf, Stelle tta p aclzas

tr elloc
'

des
,
n . sp.

,
P /zalceltia ventilab r um

,
&c. The port ion of

I sod z
'

ctya is lamin iform,
about hal f an inch in d iameter, and

1 - 24th inch th ick . I ts surface is even and covered w ith holes
pores and vents respect ively), wh ile the inter ior cons ists of

an areolar st ructure eas i ly crushable
,
and composed ofsarcode

charged with one k ind ofspicule only
,
wh ich is arranged in

bundles end to end
,
and cross ing each other in accordance

w ith the k ind and form ofthe areol ar structure common to
the I sodictyosa . The spicule is stra ight

,
cyl indrical

,
ben t

abruptly close to each end and rounded terminal ly ; but wh i le
one end is turned in one di rect ion

,
the other is not turned in

the oppos i te
,
but lateral ly

,
so that when the bend ofone end

is seen the other is obscured by being in a l ine w ith th e
shaft ; bes i des th is, the shaft is sparsely covered throughout
w ith short erect spines

,
except at the ends which are smooth

,

about 50 by 2- 6000ths inch (P l. XV. fig . Si z e ofent ire
spec imen half an inch i n hor i zonta l d i ameter .
Ha t) .Mar ine

,
on hard obj ects.

Loc. Above ment ioned .

063 . The most remarkable poi nt about th is l i ttle specimen
is the pecul i ar character ofits spiculum.

THALYSIAS
,
Duchass. de Fonb . etMichelotti .

There are three smal l specimens ofl a lg/sias , two ofwh ich
a re on l arge fragments ofCor a lh'

stes Bower bankii from sta

t ion fathoms near Cape St.Vi ncent
,
and the other

separate i n a j ar numbered fathoms N.W . ofthe
Shetland Islands . A ll present the chalky-white appearance
character ist ic ofthe sponge to wh ich Duchassa ing de F on
b ressin e t G .Michelott i h ave given the name Tha lysias

Spong ia ires de laMer pl . xvi i . fig . and cons ist
oftwo or th ree pap i llae

,
open respect ively at the summi t ; bu t

when examined microscopical ly two are found to present only
one k ind ofspicu le , wh ich is nearly cyl indr ical, curved, smooth ,
and round at the ends

,
28 by 15- 6000th i nch ; and the other

two k inds ofspicules
,
v iz . a skeleton and a flesh - spicule ;

ofwhich the ske leton - spicule also is nea rly cyl indrical
,
curved

and smooth
,
but abruptly po inted a t. the ends

,
45 by 25- 6000ths

i nch
,
and the flesh - spreu le a fine tr icurvate, 9- 6000ths i nch long.

Th is is the first t ime that I have found the skeleton - spicule of
2 1 *
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a Tha lysias to be accompan ied by any flesh - spicu l e ; and hence
I propose for i t the name ofT. tr icu r va tg

'fer a ; i t is one of
those onCor a llz'stes Bower bankii from Cape St .Vi ncent . The

value
,
however

,
ofthe resence or absence ofa flesh - spicu l efor

spec ific des i nat ion w i 1
,
I th ink

,
as I have before stated

,
be

found very oub tful i n many instances.

R enier a cr assa
,
n. sp.

General form i rregular
,
mass ive

,
lobate . Colour pale och re

yellow . Surface even , undulat ing w ith the form ofthe mass
,

prov ided w ith a beaut iful dermal r et icu lation (composed of
sarcode charged with the spicules ofthe speci es) whose free
s i de is smooth and the other rough where i t i ntermingles
with the subj acent structure . P ores i n the sarcode tympan
iz ing the interst ices ofth e dermal reticulat ion . Vents congre
gated in large deep depress ions or holes here and there

,
where

they open through a l arge cr ibr iform dermal l ayer at the
bottom. Internal structu re mass ive

,
areol ar

,
composed of

sa rcode densely charged w ith the sp icules ofthe speci es and

traversed by the branches ofthe excretory canal-system
,

wh ich finally open at the cr ibri formventsment ioned . Spicule of
one kind only

,
viz . acerate

,
curved

,
smooth

,
abruptly oi nted

,

85 by 4%- 6000ths inch , accompan ied by others ofa l s i zes
,

some ofwhich arenotmore than 6- 6000th s inch long , a lthough
ofthe same th ickness (th at is, nearly as th ick as long) , with
rounded ends

,
sausage- l ike . Si ze ofspecimen about 6 inches

long by 3 inches th ick .

Ha b .Mar ine .
Loo. A l i tt le south ofthe F a roe Islands

,
i n 1 67 fathoms .

063 . The number on the j ar contain ing th is specimen is
wh ich stat ion g ives the local i ty and depth above

ment ioned . It is one ofthe coarse
,
l arge R enier ida which I

intend to place under the group Crassa .

”
They much

exceed in s i ze the Thalyosa , wh ich they otherwise resemble
i n consistence and sp icul e

,
being ofa cha lky friable n ature

when dry
,
and

,
for the most part

,
ofanochreous yellow colou r.

There is one in the Bri t ishMus eum
,
wh ich is crater i form i n

the centre
,
measur ing 1 8 inches in diameter by 1 2 inches

h igh . The coarseness in structure
,
a r ising ch iefly from the

greater s ize ofthe sp icule
,
is the ch ief character that d ist in

gu ish es the Crassa from the Thalyosa .

Ha t1
°

ck011d1° 1
°

afi r e1
°

p 1
°

s
,
Bk .

,
v ar . bu lhosa

,
n . sp. (P l. XIII .

fig . 19
,
and P I. XV. fig. 37

,
a
,

General form
,
surface

,
pores

,
vents

,
and excretory cana l

system (being a mere fragment) . Interna l structu re can
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l i tt le doubt that the figu re and spicules “ respect ively ofours
are those ofCr z'br ella hosp ita lis . But as Schmidt has only
given one ofthe ci rcular or oval cribr iform areas (fig . 19

,
b) as

an i l lustrat ion ofth is sponge
,
I have thought i t desi rable to

add that ofthe best specimen ofthe entir e sponge as dredged
up onboard the ‘P orcupine,

’ together w ith its spicules.

There are three specimens in a j ar by themselves, numbered
wh ich gives a depth of632 fathoms

,
and a local i ty

mi dway between the north ofScot land and the Farce Islands .

They have al l grown on hard objects
,
such as smal l pebbles

,

coral
,
&c. ; and the l argest, which is i rregularly pear- shaped

and h as been figured (P l . XIII . fig . is 15 inch h igh , inch
d iameter i n the head

,
and 1 inch di ameter in the short, stem

like base .

I t belongs to my group Halichondr ina
,

as the two
skeleton - spicules

,
v iz . one a spined acuate (P l. XV. fig. 36

,
a ),

and the other a smooth acerate w ith rounded ends (fig . 36
,

together w ith th e equ ianchorate spicul e (which is very stout
and broad

,
P l. XII I . fig . 1 8

,
d), and general structure in

dicate .

n . sp. (P l. XIII . fig . 1 7
,
and

P 1. XV. fig.

Genera l form bl ister- l ike
,
convex

,
depressed

,
sessi le

,
i rre

gularly el l iptical, fixed by its margina l circumference through
out to the obj ect onwhich i t has grown present ing a funnel
shaped extens ion ofthe surface here and there

,
wh ich termi

n ates respect ively i n a short cyl indrical tubular prolongat ion
,

sl ightly enlarged outwards and t runcated at the extr emi ty ;
tubul ar prolongat ions seven in number. Colour yel lowish
wh ite now . Surface even

,
smooth ; dermal structure text i le

l ike
,
formed by spiculesh or iz ontally imbedded in the dermal

sarcode so as thus to form a firm membranou s covering .

P ores in the sarcode tympaniz ing the interst ices between the
dermal sp icules. Vents respect ively at the extremi t ies ofthe
tubular prolongations ofthe dermal membrane

,
constr icted as

usual
,
at the free end

,
by a sph inctral diaphragm ofsarcode .

Internal structure or iginal ly del icate
,
now pulpy

,
composed of

spicules held together by sarcode
,
i n wh ich the branches ofthe

excretory cana l - system
,
now broken down

,
or ig inal ly ramified.

Sarcode cream-yellow . Skeleton - sp icule ofone form only
,

v iz . acerate
,
smooth

,
sl ightly curved and obtusely pointed

,

42 by 1 - 1 800th i nch (P l . XV. fig . F lesh - Spicules of
two forms

,
vi z .
—1

,
equ ianchorate

,
short and stout

,
shaft

much °

curved
,
b ow- l ike

,
a rms falcate 01° webbed nearly to their
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ends res ectivcly , much expanded,
'

8 b 31- 6000ths i nch
( P l. X I I fig . 1 7

,f) ; 2, bihamate or fibula
,
s imple

,
C or S

sha ed
,
subspi ral

,
20- 6000ths i nch long (tig . 1 7

, g ). The

skeliaton- spicules urake up the ch ief part ofthe de rmal and
interna l st ructures

,
both ofwhich are p lenti ful ly charged wi th

each k ind offlesh - spicule . Size ofspec imen 1 14? i nch long ,
fi inch broad

,
and 1

9
,
inch h igh ; tubular prolongat ions -

5
' i nch

long by r hr i nch broad at the free ex tremrty, wh ich is rather
lar er than the fixed end .

ab .Mar ine
,
onha rd obj ects .

Loc . A tl ant ic Ocean
,
i n 374 fathoms

,
a few mi les north of

Cape St.Vincent ; on a fragment ofCor a lliates Bower bank ii,
Ca rter .
0113 . There is only one specimen ofth is sponge ; and i t is

fixed to the flat surface ofone ofthe fragments ofCor a lli stes
Bower bank ii in the l arge j ar bearing the figures 374 fathoms

,

sta t ion 25 ofthe 1 870 cruise .

The spicular complement approaches nearest to that ofthe
group Ha lichondr ina ; but I have never been able to find the
Spined acuate spicule common to the sponges ofth is group

,

except i n one mounted instance
,
where i t appears to be acci

dent al
,
as I have sought for i t i n va in in many other frag

ments both ofthe dermal and internal structures . Th is aga in
is another ofthe h istodermal sponges dredged up on board
the P orcup ine . ’

Ha lickondr ia abyssi 1 874
,
v ol . x iv. p . 245

,
pl . xiv .

figs. 26 (P l . X IV. fig . 24
,
a
,

Since descr ibing and illustrat ing the fragment ofth is Sponge
( l. Mr . T . Higgin ofHuyton

,
near L iverpool

,
h as brought

to my not ice that the embryon ic form ( I. 0. fig . 27
,
c) is b irotu

l ate— that is
,
that each end terminates in a dome- shaped or

umbrel la - l ike head composed oftwelve spines webbed together
(P l. X IV. fig. 24

,
6) l ike the b irotulate ofHya lonema &c.

That th is spicul e is st i l l what I have termed i t
,
viz . embry

on ic
,

”is proved by my hav ing found that the fu lly developed
spicule ( l. 0. fig

,
27

,
6) presents the same k ind ofhead when a

favou rable v iew can be obta ined ofi t (which is rather diflicu lt,
as the ma tured form general ly l i es on its s ide) . The shaft,
too

,
is often ev i dently bent

,
even in the embryon ic state .

LatelyMr . Higgin has found a IVest- Ind ian sponge ofa
purp le -brown colour charged wi th th is embryon ic form on ly

,

wh ich is i dentical w i th a fragment ofth e same k ind ofsponge
i n the Br it ishMuseum stated to have come from Blackwood
Bay i n A ustral i a . A s the spicul es ofth is speci es somewhat
differ from Ha liclzona

’
r ia Mr . Higgin

,
who has now
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several good specimens from th e local ity mentioned, is about
to descr ibe i t under the name H. b1

°

1
°

ot11 la ta . The local i ty of
Ha lickondr ia a byssi, as before stated

,
is stat ion

fathoms
,
north -west ofthe Shet land Isl ands .

E sper 1
°

a p la coides , n . sp. (P l. XIII . fig . 1 2
,
and P l. XV.

fig .

General formfir -cone- l ike
,
scaly

,
oblong

,
almost cyl indrical ,

round at th e summi t
,
r is ing from a st ip i tate bas e composed of

a hard pers icu liferous stem
,
which branches upwards i nto the

i nter ior. Colour now yel lowish grey. Sur face un iformly
d iv ided into plates ofvarious s i zes and shapes (P l . XIII .

fig . 1 2
,
a a a ), separated from each other by deep grooves

(fig . 1 2
,

except at the summi t
,
wh ich is formed ofone

cont inuous l arge scal e p ierced w ith many vents ; margin of
the scale scarped al l round and ci rcumscr ibing a somewhat
convex v i l lous area (fig . 1 2

,
a
,
a ) grooves between the scales

concave
,
smooth (fig . 1 2

,
stru cture ofthe scale Sp iculous

,

cons ist ing ofa dense l ayer ofsma l l Sp icules
,
wh ich proj ect

externally
,
giving the v i l lous surface (fig . 1 2

,f), and interlap
internal ly with larger ones

,
which

,
i n bundles

,
proj ect into the

sponge (fig. 1 2
,

whi le the two are kn it together
,
text i le

l ike
,
by a th in transverse l ayer at the i r point ofcontact

,
thus

forming a pl ate or scale wh ich eas i ly comes offent ire stru e
tu re ofthe groove (fig . sarcodic

,
consist ing ofobl iquely

reticul ated rugae whose i nterst ices are pierced by the “ pores
so as to form a s ieve—l ike area

,
like that in T1°s1

°

plzon1
°

a ag a 1
°

1
°

c1
°

formia P ores about 1 - 1000th inch in di ameter
,
s i tuated in the

sarcode tympaniz ing the interst ices ofth e rugae in the grooves
(fig . 1 2

,
Vents ch iefly on the summi t

,
where they

cons ist ofshort con ical el evat ions
,
termin ated respect i vely by

an aperture about 3-48ths inch in di ameter
,
somet imes s ingly

,

in one or more ofthe l arger scales (fig. 1 2
,
c c Internal

stru ctur e consist ing ofthe spicul iferous stem (fig . 1 2 d),wh ich ,
branch ing ou t i n al l di rections

,
supports the sarcode charged

with the sp icules ofthe speci es and traversed by the excretory
canal - system

,
wh ich ends i n th e vents ment ioned . Spicules

oftwo h inds
,
v i z . skeleton and flesh - Spicules . Skeleton

sp icule ofone form
,
v iz . sub -

pinlike, almost acuate
,
fus i

form
,
smooth , sh arp

~

pointed and sl ightly curved
,
with the

obtuse end less in d i ameter than the centre ofthe sh aft
,
60 by

14- 1800th i nch (P l. XV. fig . F lesh - Spicules ofthree
forms

,
v i z . - 1

,
inequ ianchorate ofthe common E sp er ia form,

separate and in rosette- l ike gr oups
,
1 8- 6000ths inch long

,

head 7 - 6000thsf i nch long (P l. XIII . fig . 1 2
,
11 ) 2

,
bihamate
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acerates
,
that

,
when separate

,
often present the tricur vate

undulat ion . The enti re 3 ecrmen
,
which is not more than

5- 24ths inch long by 2 24ths inch h igh
,
is s i tuated °

rn a small
surface—depression 01 a large dr ied fragment ofPachas tr ella
a byssi, about 3 i nches square and 2 inches th ick ; hence it
now presents no appreci able amount ofsarcode ; but from
its str ik ing appearance I have thought i t worth i l lustrat ing,
although

,
after a ll

,
i t may be a surface port ion ofan E sp e1°1

°

a

which grows much larger and ultimately assumes a total ly
d ifferent aspect . No l abel being on the specimen ofP a ckers
tr ella

,
I conclude that i t came from stat ion 25

,
near Cape St.Vincent

,
s i nce other l ike specimens ofthe sanre k ind ofP ackets

tr ella i n a wet state are rn the °

j ar bearing on its l abel 374

fathoms .

E sp er za cupr ess1form1 3, var . b 1bama t1fl3r a , 1 1 . sp.

(P l . XIII . fig . 1 4
,
and P I. XV. fig . 34

,
a
,

Ofth is sponge there rs only a fragment
,
viz . about T ? i nch

ofthe head or free end
,
with no l abel on the j ar , Where i t

is in company with several specimens ofE spe1 °
°

1 a cup r essiformis
1 874

,
v ol. x i v . p . 2 15

,
pl x i v . fig . 1 6

,
and also

a por t ion ofthe stem ofanother specimen covered w ith 001°
t1

° °

czum p a r as iticum, together with several specimens of
.

P oly
mast1

°

a orna ta
,
Bk. N0 difference can be seen between i t and

E . cup r ess1
°

fi11
°m1

°

s until examined microscop ical ly when the
presenceofa large inequ ianchorateofa pecul i ar shape (P l XIII .
fig . 14

,
a ), and an abundance ofsmal l b ih amates 01

° fibu lae

(fig . 1 4
,

together wi th the absence ofthe forceps- tr icur vate
,

points out that i t mus t be made a var i ety ofE . cup r esszformis ;
and thus i t has been des ignated Sp icules
oftwo kinds

,
v iz . skeleton and flesh - sp icules . Skeleton

spicule ofone form only
,
vi z . acuate or sub capitate, smooth,

fus iform
,
abruptly pointed

,
larger and less cap i tate in the steni

than °

1nthe branchlets
,
195- 6000ths i nch °

1n the stem (P l. XV.
fig . 34

,
a ), 133 6000ths i nch long in the branchlet . F lesh

sp icul es ofthree forms
,
v i z . two inequ ianchorates, smal l

and large
,
and one b ihamate . Sma l l inequ ianchorate the

same as that ofE . cup r essiformis (P l. XIII . fig . 14
,

l arge
inequ ianchorate ofthe common form

,
but rounded

°

at the
small end

,
1 1 6000ths i nch long (fig . 14

,
a ) ; bihamate s imple,

4 6000th s inch long (fig . 14
,
o) . It is not improbable

,
from

the presence ofCor tz°c1°u 111 p a r as 1
° °

t1 cun1 on the port i on ofthe
stem ofth is speci es

,
that the whol e ofthe contents ofth is j ar

came from th e ‘‘chops”ofthe Engl ish Channel (see Cor tz
°

c1
°

um

pa ras1
° °

t1c11m
,
antea).
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O 0

Clador lu z a abyss rcola , Sars, var . cor tzcocance lla ta , n . sp.

(P l. x l rr. fig .

General form short-branched shrubby stems
,
covered w ith

a th ick cancel lated cortex
,
ech inated with short

,
erect

,
spine

l ike processe s ; ends ofthe branches tumid
,
round . Co lour

cream-ye l low in spi r it . Sur face i rregular
,
cance l late

,
with the

ho les bordered by short spine- l ike processes
,
which cons ist of

po inted bundles ofspicules . P ores in the dermal sarcode
cove ring the ca ncellated structure . Vents ind ist inct . Inte rnal
structure cons ist ing ofthe ax is or stem

,
which is ha rd

,
com

pac t, and colourless
,
being composed ofspicu les ofthe Species

c losely a prox ima ted and arranged togethe r long itudrnally
and paral cl to e ach other

,
tending to the format ion ofa spira l

cord
,
at r ight angles to which bundles ofspicul es issue

,
sup

ort ing (as they branch outwards and terminate on the spine
ike processes ofthe sur face) the cance l lated sarcodic substance
ofthe cortex

,
tr aversed by the branches ofthe excretory canal

system
,
whose open ings at the vents have been stated to be

i ndistinct . Spicules oftwo kinds
,
v iz . skeleton and flesh

spicules . Skeleton - spicule ofone form only
,
v iz . acuate

,

fus iform
,
attenuating ly pointed, smooth and nearly str a ight

,

head less i n di ameter than the body
,
100 by 1 - 1 800th inch .

F lesh - spicu les oftwo forms
,
v iz . z— l inequ ianchorate , exactly

l ike that ofC. abyss z
'

cola A nnals
,

’

1 874
,
vol . x iv . pl . 14 .

fig . 22) 2
,
b ih amate or fibula

,
s imple

,
smooth

,
with nearly a

stra ight back or shaft and a prolonged
,
whip- l ike

,
everted end

to each extremi ty, 39 by 1 - 6000th i nch (P l . XIII . fig . 1 6
,
a ) .

The skeleton - spicules are ch iefly confined to the stems and
branches support ing the sarcode, wh i le the largest are in the
former

,
and the flesh - spicules scattered profusely (especi al ly

the inequ ianchorate) throughout the sarcode general ly. Size
ofent ire sponge unknown

,
as the specimens are all i n frag

ments .

fl a b .Mar ine .

Loc. Between the north ofScotl and and the Shetland and
the FarmIsl ands, i n 345 and 632 fathoms .

There are four j ars conta in ing specimens ofCla do
r lz iz a abyss icola , Sars, and O. cor ticocancella ta

,
al l more or

l ess fragmentary and mi xed toge ther, and al l bearing the sanre
numbe r

,
v iz . which gives the local i ty and depth abov e

ment ioned : add to these another j ar
,
No . 65

,
which gives a

local i ty about 40mi les ofthe She t land Isl ands i n 345
fathoms

,
conta in ing a s ingle 8 ecimen ofC. a byss icola so

d ifferent i n form to al l the rest , t ra t i t requ i res the short and
sepa rate descr ipt ion which w il l be g iven pres ently .
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Cladorkiz a a byssicola and C. cor ticocancella ta differ i n the
fol lowing part iculars

,
v i z .

—The former (P l. XIII . fig. 1 5)
is more or less slender and pinnatifid i n its branch ing, the
branches long and attenuating ly pointed, and the cortex con

s ist ing oflong drooping fi laments issu ing from a th in stratum
ofsarcode at the ir base ; wh ile the b ihamate or fibula flesh
Spicule is s imply C- shaped (fig . 1 5

,
a ) . Th e l atter

,
on the

other hand
,
is i rregularly branched

,
the branches th ick

,
short

and tumi d towards the free end
,
and the cortex th ick

,
cancel

lous
,
and covered w ith short

,
erect

,
spine- l ike processes around

the holes ofthe surface (fig. whi le the b ihamate or fibula
flesh - spicule is an elongated C- shape

,
whose extremi t ies res cc

tively are everted and prolonged into a whip- l ike flirm
(fig. 1 6

,
a ) .

Lastly the pecul i ar form i n j ar to wh ich I h ave al luded
,

is li ke that ofa pinnatifid Gorgonia , i n wh ich the round
stem is bordered on each s ide by long undiv ided branches

,

coming ofi°

somewhat i rregularly on each s ide
,
but al l oppos i te

or on the same plane. The cortex is un iformly granulated
and h irsute

,
but wi thout fi lamentous prolongat ions

,
and the

branches and stem round and ofthe same s i ze throughout
,
the

former obtusely rounded at the free extremi ty . In other
respects ( that is, i n colour and the form ofits sp icules respec
tively, together with the structur e ofthe cortex and stem) i t is
exact ly l ike 0. a byssicola . The specimen is imperfect

,
inas

much as
,
both the distal and prox imal ends hav ing been

broken off
,
i t g ives no i dea ofwhat the ent ire form ofthe

sponge w as . There are four inches ofthe stem l eft
,
wh ich is

inch in diameter
,
and the longest ofthe branches, which

are irregular in th is respect
,

inches i n length
,
with a l i tt le

l ess tr ansverse diameter th an that ofth e stem. Ofits being
i dentical with O. abyssicola i n all but form

,
there can be

no doubt ; and the form,
although i t may const itute a var iety

,

cannot make a dist inct speci es . I have thought i t worth
whi l e to give a short descr ipt ion ofth is specimen

,
because i t

h as evi dently been placed in the j ar by itse l f under the idea
that i t was a dist inct speci es

,
and that hereafter i t might not

be taken for such .

Schmidt’s O. p enna tu la (Nordsee-E x ped. 1 872
, Spongien,

p . 1 19
,
Taf. i . figs. 14

,
15

,
and 1 6) seems to me to be so l ike

0. abyssicola , Sars, that as Schmi dt states that Sars’s work
,

where in the latter is described and i l lustrated
,
is not access ibl e

to h im
,
I cannot help th ink ing that with more opportun it i es

Schmidt would have renounced h is specimen to be i dentica l
w i th that ofSa rs. Ihdeed Schmidt h imself

,
a l i ttl e further

on
,
quest ions whether the specimens of0. abyssicola , Sars,
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canal
,
although not i nflated i n the centr e

,
is so at the ex tr emi

tie s
,
which leads to an opt ical delus ion

,
i n which one arm

appears to be twisted backwards (see D r . Bow erb ank
’

s i l lus
trat ion

,
op . cit. v ol. i . l . x . fig . 65 by 1 - 1 800th inch

(fig . 39
,
b
,
and P 1. XV. fig . 21

,
e—l1) ; 3, acerate, fusi form,

curved more 01° less
,
ev idently infla ted

°

1n tlie centre
,
especi ally

in the smal ler forms
,
vert ic i l lately spined throughout at regu

lar intervals the spines becoming general towards the ends
(P l. X IV. fig . 21

,
—or moniliform

,
w ith smooth

,
el l ipt ical

infla tions only
,
decreas ing in s i ze from the centre towards

e ither end (fig . 20- 1 800ths i nch long . The l arge
spicules

,
v iz . no. 1

,
project s ingly,for the most part, from

the summits ofthe acu leations respect ively (fig . 21
,
111

wh ile no. 2
,
the centr al ly inflated sub skeleton- sp icule

,
i s

ch iefly congregated round them at thei r ex it from the aculea
t ion (fig . 0) and the ver t ici l lately sp ined

.

and mon i l iform
sp icu les

,
v iz . no . 3 (fig. 21

,
make up

,
in the ir small er

srz es
,
the greater part oftlie derrii al l ayer (fig . 21

,
wh ile

the larger ones are confined to the inner sarcode . Si ze of
specimen about —L1 9 inch in hor izontal d iameter and abou t T ?
inch thick in the centre

,
including the acu leations

,
which

amount to half th is .

Ha l) .Mar ine
,
on smal l pebbles.

Loc. A tlant ic Ocean
,
i n 345 fathoms

,
about 40 mi l es

N .N .W . ofthe Shetland Isl ands .

Obs . There are three specimens ofth is sponge
,
all about the

s ize ment ioned ; two are l igh t cream- colou red and the other
dark gre .y Th e two l ight ones ar e i n a j ar l abel led “ 65

”
'whose local i ty and depth is that above ment ioned

,
and tlie

dark specimen i n a j ar l abel led 78
,

fathoins
,
about

65 mi les N .N.W . ofthe Orkneys. A ssoci ated w ith the
latter °

i s and w i th the former P ha
kellia venti

,
la l1 r um T1 s1p lzo11 1 a Tet/zya cr anium

,
D esmacella

p umi
°

l10
,
and Hymeclesmia Johnsom.

Th is sponge h as already been named
,
descr ibed

,
and i l lus

trated by Dr . Bowerbank (op . c1
°

.t vol. i i . p . 145
,
v ol. i . pl . x .

figs . 238
,
239

,
and 240

,
and v ol . iii . pl . xxvi i . figs . 1 but

a s the addi t ional inflat ion towards the end ofthe large spicule
(fig. 2) i n the l atter i l lustrat ion and the recurvature ofthe
th ird spine in fig . 240 (vol. i .) appear to me to be rather
exceptional than ord inary forms

,
Wh ile the observat ion in

v ol . 1 . p . 146
,
that the “ moni l iform” is the “ young state "

ofthe vert ici l late spicule
,
is not borne ou t by the fact that both

moni l i form and vert ici l l ately spined spicules are present ofal l
s i zes

,
from the smal lest to th e l argest

,
which are ofequal

l ength
,
however much the absence ofth e spines i n the moni l i
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form ones may be cons idered as
“ incomplete development .”

( If there is one th ing more to b e dep r eca ted than anothe r in
the de script ion ofsponges

,
i t is the figuring ofexcep tiona l

forms ofspicules as characterist ic ofthe species .)
The re is

,
howeve r

,
a great d i ve rs i ty ofform in al l th ree

k inds ofsp icules
,
s ince the termin al inflat ion ofthe large

spicule is not only occas ional ly double
,
and that ofthe cen

tra lly inflated spiculc . a lso
,
but th e extremit ies ofthe latte r

,

although always more or less fissur ate or spined
,
are equal ly

var ied .

Then
,
aga in

,
the vertici l l ately s

p
ined and mon i l i form spicules

vary in s i ze from 2 to 20- 1800t 1s i nch in length
,
wh i le the

absence ofany particular form offlesh - spicule may be supp l i ed by the smal lest vert ic i ll ate ones
,
i n wh ich the central

1nfla tion then causes themverymuch to resemble the central ly
inflated flesh - spicule ofHa liclzondr ia suber ea and H.fleas ,
Johnst.

,
Suber ites domuncula

,
Sdt. (Dr . Bowerbank

,
op . cit.

v ol . i i . p . 202
,
is wrong in restr ict ing the presence ofthese

central ly inflated flesh - spicules to H. fi cus, i nasmuch as they
are equally presen t in both the t pe specimens ofH. suber ea

and H. flea s r espectively, ofthe .I
’

ohnstonian col lect ion in the
Br i t ishMuseum. )
The only approach in form to the central ly inflated sub ske

l eton- s icu le with fissura te ends ofHymer ap lz ia ver ticilla ta
,

that I now of
,
is i n Ha licnema pa ter a , Bk . (vol . i i i . pl . xv .

figs . 31 and but here the ends are sharp -pointed
,
although

the centre ofthe shaft is once and somet imes tw ice i nflated
st i ll these spicules are congregated round the great sub -

pinlike

ac uates ofthe fr inge at the c i rcumference ofH. p a ter a , where
the thus bear the same relation to each other that the cen
t raily inflated spicules do to the great sub -

pinlike spicule i n
Hyme r ap lz ia ver ticilla ta . The double termina l i nflat ion ofthe
latter

,
too

,
is common i n Ha licnema p a ter a , whi le the staple

spicule ofthe body general ly
,
wh ich is smaller

,
cons ists ofa

curved acerate
,
i nflated in the centre

,
and th ickly (although

not vert ici l late]y as inHymer ap lria ver tici lla ta ) spined th rough
ou t. So that the Spicule- complement ofHa licnema p a ter a
comes neares t ofal l known sponges to that ofHymer aplria
ver ticilla ta ; and the former I h ave thought bestfor the present
to

p
lace among the Sub er itida . P erhaps fl a licnema pa ter a

am its l ike may have to come there also.

I t h as been above stated
,
conj ectural ly

,
th at the reat sub

pinlike
- spicule wh ich proj ects from the summi t oft re aculea

t ion is about 200- 1800ths i nch long (that is, 1} inch) but as
th is sp icule from its extreme length is general ly broken off
just ou ts ide the summi t ofeach aculeation

,
whi le its i nner
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extr emi ty rests on the pebble
,
the ent ire length has been com

pu ted by allowing two th irds for the i nner and one th i rd for
the outer port ion

,
reckon ing the total th ickness ofthe sponge

from the eb ble to the summi t Ofthe acu leation as above
sta ted . T e osition Ofthe vents must also be taken as pro

v is ional ; for have never seen one with an u nmistakably
defined margin and only the “ tubular prolongat ions above
ment ioned

,
which

,
hav ing been broken Off° at the extremi ties

,

may after all not have been tubularly prolonged vents.

In several sponges there is a sub skeleton- spicule
,
wh ich

presents two or three spines at one or both ends (ex . g r . P l. XV.
figs . 25

,
b
,
29

,
l)
,
and 28

,
a ), wh ich so far are l ike the fissu rate

ends ofthe spicule i n Hymer ap lzia ver ticilla ta and th is often
passes into ends which are inflated and spined al l over i n
other species. Th e remarkable spicul ation ofHymer ap lzia
ver tici lla ta has necessi tated th is long descr ipt ion .

[To b e continued ]

XXVI II . On a new Genus and Species ofCollembolafrom
Kergue len I sland. By Sir JOHN LUBBOCK , Bart ,M.P .

A MONG the Thysanura submitted to me byMr . E aton was a

form Ofthe s ur idae
,
wh ich I propose to dedicate toM. Tul l

berg
,
who h as so largely contr ibuted to our knowledge Ofth is

group .

Genus TULLBERGIA
,
n . g.

Corpus elongatum. Antenna non clavata
, quadriarticul ata . Or

gana postantennalia transversa . Unguiculi infer iores nul l i .
Spina anales magna .

Tu llberg ia anta r ctica
,
n . sp.

W h ite (colourless in spir it) . Skin granular
,
and wi th scat

tered hai rs. Ocel l i absent ( I could see none). P ostantennal
organ s i tuated directly beh ind the antenna ; i t has numerous
oval tubercl es . F eet w ith only one claw

,
and without tenent

hai rs. A nal sp ines large and str ong ; thei r apex Oblique and
outwardly prolonged into a somewha t s lender tri angul ar poin t,
not acumin ate .
Length 5 inch .

Hab . Common i n wet moss on h i l l-s ides and low ound i n
the neighbourhood OfObservatory Bay, R oyal Sound:r
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and the nasals are separated from each other by a long narrow
bone

,
wh ilst the pramax illa do not reach qui te so far as the

nasals
,
art iculat ing with the maxi l lar i es ; th rs corresponds with

the large nostri ls
,
and forms one ofthe best characters ofth e

present speci es.

The skul ls ofthese sheep
,
as stated above

,
have been found

in the Tockmack distr ict ; bu t no further part icul ars as to the
exact place are known

,
and consequently the exact geograph i

cal d istr ibut ion is uncertain . Some grey ish brown sheep seen
by me i n the A l exandrovsk distr ict nearMerke seemed to
belong to th is species ; they were found at an elevat ion of
8000 feet above the sea - level

,
also near the r ivers Katch ara

and Chu
,
where the Kirg ies tr ib es also i nformedMr . Semenoff°

about these sheep ; they could hardly be 0. P olii .

The horns ofO. Heins ii are not much smal ler than those
OfO. P olii ofthe same age . The skull Ofa specimen ofO.

Heinsi i aged five years measures 1 1 inches 4 l ines
,
the

length ofthe horns is 33 i nches 2 l ines
,
and the extent

between the t ips is 31 i nches 4 l ines wh ilst the samemeasure
ments ofO. P oli i Ofa corresponding age are 1 2 inches 6 l ines

,

37 inches, and 35 inches respect ively. I tr ied to calcu late by
these figures the siz e ofan adult 0. Heinsii

,
j udging by the

affin i ty OfO. P oli i
,
tak ing also into cons iderat ion the different

d irect ions Ofth e horns i n both speci es ; and the r esult is the
fol lowing — l ength w ithout the tai l about 51 feet, height at
the shoulders 35 feet ; length ofthe horn 4 feet ; the extent
between the ends Ofthe horns 37 to 38 i nches

,
or a l ittl e

over 3 feet .
These are the probable measurements ofan adult ma l e of

O. Heins ii . Th e speci es might eas i ly be mistaken by the
Kirg ies tr ib esfor O. P olii .

0v1
°

s nigr imontana .

I have cal led it by th is name because ofits having been
found at first i n the Karatau mounta ins (which means black
mountains

,
or nig r i montes).

Th e frontal surface ofthe horn is convex
,
the other two are

concave ; and in consequence the edges are sha rp
,
i n par t icular

th e nuchal edge. In the sect ion at the base ofthe horn
,
the

nuchal and orb ital su rfaces are almost equa l i n breadth
,
each

ofthem be ing about ha lf as broad aga i n as the frontal

The axi s ofthe sku l l and the basa l chord Ofthe horn form
an angle of the medi an and basa l chords and the
angle formed by the termi na l ascending chord ofthe horn and
th e axis ofthe skul l is
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The spi ral ofthe horn would fi t on an inserted cone w ith
the base po int ing towards the skul l ; the axis Ofth is cone

points a l ittleforwards
,
wi th a sl ight incl inat ion downwards .

The r idges on the horns are very shar but straight
,
regu

la r and paral le l w ith each other ; the liorns do not extend
much down the forehe ad .

The occi i tal r idge Ofth e skull ofan adul t male is sharp
and very li tt le rounded ; the forehead r ises ve ry steeply

,

b e cr inning from the nasals ; the fi rst orb ita l process is narrow
an fi ts i n between the two flats ofthe l achrymal ; the nasal
process is very long .

The nas als are not so wide where they jo i n the frontals as

they are towards the i r lower extremi t ies ; the i r sharpened poi n t
is short .
The nostri ls are very small

,
smal ler even than those ofO.

Ka r elini ; and v iewed in profi le the nostr i ls extend l ess than
half the distance from the l achrymal to the end Ofthe pra
maxi lla . The profi l e ofthe nose is almost stra ight

,
and

becomes a l i ttle convex only near its end : with advanced
aget his promi nence Ofthe nose i ncreases ; but even in Old spe

cimens of0. nig r imonta na i t is not so cons i derable as i t is in
young specimens ofother speci es. The flats ofthe lachrymal
are s ituated along the front edge Ofthe orb it

,
so that the

lowest extends further forward th an the upper one . The

l atter does not reach as far as the centre Ofthe orb i t ; the
middle one is wide and extends to the centre Ofthe orb i t .
The mal ar extends along the whol e lower margin Ofthe

orb i t ; i t is wide ; its faci al port ion is about the same width
as the lach mal ; its anter ior border is straight

,
join ing the

inferior b or er at a sh arp angle . The zygomat ic process
Ofthe malar is long and th in

,
being in its whol e l ength of

equal w idth .

The maxi ll ary is separated by a long narrow bone from the
nasal

,
wh ich does not joi n the l ach rymal a s is the cas e w ith

the other sheep
,
but is connected wi th the nasal process ofthe

frontal .
The vari at ions Ofthe skul l according to age are unknown

al l the three skul ls obtained by me be long to s ecimens Of
over six years ofa e

,
with al l the cran i al bones an ylosed.

I gave above a descr ipt ion ofthe colour as far as I could
d ist ingu ish i t.
Th is speci es i nhabits almost the ent ire Karata u ; i t is

abundant on the summits ofthe Bugun i on the rocks nearMarnin- saz
,
and on the western port ion ofthe Teramsk h i l ls

,

where the numerous steep rocks and ravi nes near the r iver
Borolday afford good h id ing- places to these an imals . They

22‘
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a lso occur on the summi ts ofthe Chayan mountains ; further
in a north -westerly di rect ion I met w ith them on the rocks Of
the Tu r lansky - P ereval ; and

,
according to th e nat ive tr ibes

l iv ing there
,
these sheep are abundant also on theMin-Dj elkey ,

the h ighest po in t ofthe Karatau mounta ins ; and are to be
found ev en at the foot ofthese mounta ins, namely in the
Kara -mumn h i l ls, about 1000 feet h igh

,
and the steppes

not above 1 500 feet above the level Ofthe sea . These latter
are covered solely with steppe- plants . In the Karatau they
keep close to th e gr ass- covered plains and meadows

,
sometimes

descend ing to the steppes to feed on the salt pl ants.

These sheep keep in very smal l flocks offrom three to four
ind iv i du als ; and Often single females with a lamb are to be
met with

,
and even s ingl e males . Th is cannot be attr i buted

to the usual habi ts ofth is speci es but the reasonfor th is scat
ter ing is more to be lookedfor in the very rocky nature ofthe
parts Ofthe Karatau mountains to wh ich th is sheep is dr iven
by the different nomad tr ibes ofthe Kirgics, with thei r nume
rous flocks and herds . Th is is altogether different from the
case of0 . P oli i

,
wh ich usual ly grazes on the l arge pla ins Of

A ksay in very smal l flocks, although theymight easi ly assem
ble i n flocks cons ist ing ofhundreds ofindiv iduals

,
as is done

by O. Ka r elini on the pla ins ofthe Nar in .

O . P oli i being l arg er and stronger than the other sheep
,

does not r equ ire to form such large flocks as the others do
,
espe

cially O. nig r imontana , wh ich certainly is one ofthe smal lest
and weakest Ofthe whol e group ofthe Central -A s iat ic sheep .

I t is also very cautious and shy ; and the r eason for th is is
eas i ly found— namely, the way in wh ich i t is constantly dr iven
out ofits local i ti es.

In local it i es s i tuated at about 1000 feet alt i tude
,
where i t is

in no danger, th is sheep l ikes to look down from some lofty
rock upon what takes place below . Th is was the case wi th one
which watchedfor over an hour the arrangement Ofmy tent
and bed on the pl ai n ofKaed-mistay in the Karatau ; and
at another t ime a sheep watched my pass ing through the

rav ine OfBugun i . A t the same t ime i t very caut iously looks
ou tfor danger

,
and at the sl ightest suspicion ofthe approach of

such i t leaves the pl ace at once .

Ovis a r ies
,
v ar . stea topyga .

The t ame Kirgics sheep I th ink ought simply to be call ed
0 . stea topyga and be taken as a dist inct speci es. The long
dependent ears and the fat ta i ls ofthe Kirgics sheep (charac
teristics dependent ofcourse on domesticat ion) show the parent
stock

,
towh ich a lso the short and irregu lar horns are referable ;
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ofthe long- ta i led races Ofsheep
,
which, however, are known

to me only from descri t ions . The development ofthesefat
ta i ls depends pr incipal y upon the sal t pl ants on wh ich the
an imal feeds ; from the want Ofth is food the tai l becomes
small er . I t is

,
however

,
an hered itary character ; and even

newly born l ambs occas ional ly possess such a ta i l . The hom
less sheep as a rule have also the lar est fat ta i ls.

The changes ofthe tai l from the cfange offood do not take
place at once : they canbemore eas i ly appreci ated oncompar ing
the long- ta i led sheep

,
wh ich feed on sal t l ants in the country

about the Syr -Darj a, with the short- tailed
P
Kirgies sheep from

Karkara
,
which hardly ever feed on such herbs . W hen sheep

that had been feeding on sal t ground are dr iven on more
nutr it ious meadows (not qu ite so sal t as the former) they at

first begin to get fatter, and only later on the ta i l commences
to grow too. Th is is regularly done in the U ra l and the west
OfSiber ia, where the sheep are principally sol dfor the sake of
the tallow . But i f fed on plants without any sal t substance in
them

,
the sheep themselves get fatter

,
but the ta il does not

grow at all .
Th e colou r ofthese sheep is very var iable there are wh ite

,

grey
,
black

,
and black ish -brown

,
or even greyish-brown indi

v idu als
,
these latter being nearest i n colour to the w i ld speci es .

I also not iced that the bel ly in the dark an ima ls is u sua l ly
darker than the back, l ike Ovis a rga li , sometimes ofthe same
colou r

,
but never l ighter

,
l ike 0. P oli i

,
0. Ka r elini

,
or O.

nig r imontana . A t the same t ime the last- named speci es is
nearest to th e tame sheep i n an ind irect way, vi z . by its
part i al resemblances to and d ifferences from 0 . P olii . In
examin ing the tame sheep OfA rab i a

,
R fippell h as recog

niz ed thei r d ist inct ion from th e E uropean long- ta i led sheep
,

and thought that they originally descended from 0. a rg a li,
hav ing on ly altered by domest ication . A . Brehm

,
ment ioning

th is suppos i t ion OfRuppell
’

s (
‘E rgebn isse einer R eise nach

agr ees with h im regarding these sheep ’s s ecific

dist inct ion ,but th inks i t doubtful tha t they canbe descende from
O. a rga li , which differs so much in s i ze from the tanre breed .

Brehm did not analyze the character or value ofthese d iffer
ences as compared wi th the points ofresemblance between the
t ame sheep and O. a rga li ; but th e la tter are ofweight and
wi l l prove R iippell

’
s statement to be corr ect . Ofal l the

w ild sheep, O. a rg a li is most certa inly the nearest to the
tame ones ; notwi thstanding those characters which i t has
i n common with its wi ld relat ives, i t approaches the tame
sheep in two very important poi nts

,
viz . in the shortened

chords ofthe basal curve ofthe horns and i n its colour .
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0 . a rg a li, l ike al l tame Turkes ta n sheep, has the bel ly darke r
th an the back— a pecul i ar i ty analogous

,
to a certa i n extent

,
to

the black cross bands on the wings ofthe dovecot p igeon
,
to

w h ich so much importance is attached byMr . Darw in as

p
rov ing that the orig in Ofthat bi rd is to be sought in C'olumba
ivia . A lso the horns of0 . a r a li are close to the s ides of
the skul l in pro ortion to the i rfa r rr e s i ze

,
th is being the only

spec ies ofa l l w i d shee i n wh ich t r is is the case .

Consequently the onfy diffe rence cons ists i n the lar er size
Ofthe an ima l and the proport ional ly larger horns .

e

ll ere a
suggest ive analogy is afforded by O . niqr imonta na , wh ich in
its genera l appearance and colour part ly resembles O. P oli i

,

but is cons ide rably smal ler in s i ze
,
and l i ves at a much lower

e levat ion . I t seems a very reasonable hypothes is th at the
w i ld stock ofthe tame sheep OfTurkesta n was or is very much
l ike 0. a rga li, only ofa smal ler s i ze and with smal ler horns

,

i nhabit ing the low mounta ins OfMongol i a
,
a local i ty wh ich

is so very l i ttle known that a speci es l ike the one suggested
may poss ibly yet be found there . I f not

,
what is more l ikely

st i l l
,
i t may be taken for granted that th is speci es is ext inct

in the wild state
,
i n the same way as the or iginal ofou r long

ta i led E uropean sheep is not now to be found .

I f the w i ld sheep
,
the orig inal ofthe fat- ta i led breed

,
was

nearer to the presen t tame one than to O. a rga li, its i ncrease
in the tame state very l ikely drove the w i ld ones from thei r
or ig inal graz ing -p laces ; and these l atter not being admi tted
by the larger w rld sheep into the h igher mountains

,
were

gradual ly exterminated .

I t is also probable that the smal ler sheep were more e as i ly
tamed than the larger and stronger speci es

,
and would not

only be more su i table for domest icat ion
,
but

,
on account of

therr being more eas i ly captured
,
they were more pursued by

the sportsman
,
wh ich rs another reason for the ext inct ion of

th is species ; the pr incipal cause Ofth is l atter
,
however

,
w as

probably the occupat ion Ofits feed ing-grounds by the tame
herds .

But another quest ion ar ises here—namely
,
whether O. a 1

°

ga l1
°

as i t is now ex isted at the t ime when the or ig inal stock ofthe
present Kirg ics sheep w as fi rst tanred ; for th is domest icat ion
would ofcourse have some i nfluence also on the w ild breeds .

A t the present t ime the w i ld sheep are driven ou t Ofthe
meadows which they occupied formerly

,
and wh ich now are

exclus ively the pastures Ofthe tame flocks and many changes
i n the w ild beasts find an explanat ion in th is .

W h i lst the tame sheep we re unde rgoing al terat ion accord ing
to the wants ofmen by means Ofb reeding from selected speci
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mens
,
the w i ld ones were also obl iged to modify in order to

exist
,
and to avoi d being dr iven al together away by the tame

flocks
,
wh ich were looked after and watched by men.

0. a rg a li h as ve ry coarse hai r and soft underwool ; the
hai r ofthe tame sheep is only moderately coarse ; and the
southern sheep do not possess any soft underh air at al l . The

ex istence ofth is soft wool is to be regarded as a proof of
weakness

,
and is comb ined in the tanre sheep wi th a com

parativ ely much greater development Ofthe organs Ofgene
rat ion . Consequently i t may be supposed that the weakest
and smal lest sheep were selected for domest icat ion ; and as

they eas i ly got fat and bred qu ickest, they would also b e
more l ikely to rema in i n a tame state

,
whilst the stronger

and wi lder i ndiv iduals would be apt to run away. The

i ncreased development Offat and the organs ofgenerat ion
may have been caused at first by the quiet l i fe

,
and then irr

creased by art ifici al select ion . W i th the w ild sheep the oppo
s i te would be the case ; for contestfor the females would favour
the development Ofth e horns and muscl es rather than that
Ofthe reproduct ive organs. In being driven out ofthe plains
by the tame herds ofthe nomad tr ibes

,
the weaker

,
smal ler

,

and less agi le ofthe w i l d sheep would be ki l led i n j umping
from rocks and ledges when pursued

,
especia l ly in trying to

l eap the rav ines
,
over wh ich the stronger leader ofth e flock

had shown the w ay ; or when they l agged beh ind the flock
they would be k i lled either by the hunters or by beasts ofprey ;
and in th is way

,
through thousands Ofyears perhaps

,
the

strongest sheep would cont inue to exist
,
wh ilst the weaker

ones with smal ler horns were k i l led off. Such might be the
explanation ofthe difference i n s i ze between the w i ld and tame
sheep ; and i t explains also thei r slower growth and deve
10pment as wel l as thei r less prolificness . Th is process is
not merely hypothetical

,
bu t h as its proofs i n the skul ls that

are found lying about on the rocks and in the ravines
,
most

Ofwh ich belong to the weaker adult males .

F rom the above cons iderat ions I am l ed to agree inR up
pel l ’s opin ion

,
th at the fat- ta i led sheep and 0 . a rga li both

descend from one or iginal stock
,
having undergone some

changes i n Oppos i te d irections . The compar ison ofthe w ild
sheep a lso shows another characterist ic

,
v iz . that they are larger

i n s i ze and in thei r horns the h igher the local it i es are which
they inhabi t ; th is canbe traced from 0. nig r imontana , through
0 . Heinsii and O. Ka r elini

,
up to O. P olii . In s i ze the spec i

mens Of0. Ka r elini that inhabit the Nar in mountains are
hardly smal ler than 0 . P oli i

,
j udging by the skulls and the

0. P oli i from the Aksay are probably the smallest represen
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72. Cap r a cegag r us domestz
'

ca

I s to be found al l over Turkestan in the low h i lls
,
ascend

ing in summer
,
when the weather is mi ld

,
to the h igher

regions .

73. Cap r a

In the south -western port ion ofTurkestan
,
i n th e neigh

bou rhood ofHodgent, also between the Z arev shan and the

Syr
-Darj a, I met with th is goat, but only on the h ighest

mounta ins and I never observ ed i t below about 6000 feet.

Cap r a Cap r a skyn.

I wil l postpone the compar ison ofthese two speci es
,
wh ich

are as yet not suffici ently known
,
unt i l I obtain more ma ter ia l .

A t the present t ime I possess 01 i one skin and a skul l ofa
young female specimen

, pe1 h aps ofCap r a skyn. Skulls with
very large horns

,
wh ich were stated to belong to the present

speci es byW agner (Sch reb er
’

s Saugethiere fortgesetzt vonA .

W agner), were b1 ought fromKok ki a near the Aksay . His
descript ion is very incomplete

,
on account ofh is being 1nwant

ofspecimens ; he even does not settle the quest ion whether
Cap r a skyn 1s a separate speci es or only a var iety ofCap r a
si

'

bz r z flca I cannot do th is either
,
because I h ave not got ayoung specimen ofCap r a se

m

bz r z ca
,
nor cou ld I find one ei ther

1nMoscow 01 St. P etersburg . I can only state tha t the colour
ofmy specimen (a young female Cap r a skyn) agrees com

pletely with W agner
’

s descr ipt ion .

A s the sheep are separable into 0m andMaszmon
,
th e

goats also may be d iv ided into three groups, namely I bex ,
Cap r a , and Hz rcus .

Th e I bex h as no heard ; the horns have three s ides or sur
faces ( the nuchal , frontal, and orb ital), and also three r idges ;
the frontal surface ofthe horn has a rough surface

,
a s

,
for

i nstance
,
that ofI bex a lpmus (Cap ra z bex auct .) ofSwitzer

l and .

Cap r a h as s imi l ar horns ; bu t both sexes have a beard
(C. C. skyn, Hz

’

r eus h as a lso a heard
,
but has

horns with only two
,
convex surfaces

,
the orb ital and the

interior surface
,
and only two edges

,
the frontal and the nuchal ;

the frontal edge 13 sharp
,
and the nucha l edge blunt and ra ther

rounded
,
such as those ofH. ceg ag r us and H. F a lconer z

,

wh ich are both relat ives ofthe tame goat .
The Capridas have a very l imi ted distr ibut ion , wh ich I S also

the case w ith Ovzs
,
Mus imon

,
Ammotr ag us, z i

t
—
Igoceros, I bex ,

Cap r a , and Hz rcus— th e only exception be ing Cap r a se
m

bzrwa
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( i f C. sit-g i t is i dent ica l w ith i t), wh ich h as a very extended
range ; but should C. a z

'

b z
'

r t

'

ca and C. shyn form two d ist inct
spec i es

,
then the local i t ies inhabited by themwi l l b e separated

by the Narin
,
as far as can b e fi xed now ; pe rhaps the l imi t

might also be formed by the pla ins ofA ksay and Cha tir - kul .
( ) vis a rg a lt

’

w as also looked upon as be ing an except ion to
the above ru le ; but, as I showed above

,
th is su pos i t ion

arose only from the confus ion ofseveral ofthe Centu li-A s i at ic
sheep with th is spec ies ; th is is another reason which induces
me to be l ieve that Cap r a skyn is d ist inct from C. s z

'

b ir z
'

ca .

A ccord ing to the an alogy ofthe sheep
,
I suppose that there

are even more than two spec ies ofCap r a i nhab i t ing the Th ian
Shan ; th is, howeve r, yet rema ins to be proved . If we com
pare the l imi ted range ofeach species ofthe Capr idae with the
much larger distr ibution ofother mounta in-mammals (as,for
instance

,
Capella r up r icap r a

,
whose range extends from the

Pyrenees to the Caucasus, or the Or eotr ag us sa lta tor
,
which is

to be found from the Cape ofGoodHope upwards toA byss in i a),
we shal l find that a l imi ted d istr ibut ion is not at al l a general
character ist ic ofmounta in -mammals . Nor is i t dependent
upon the phys ical condit ions

,
particularly in the mounta ins

ofCentral A s i a
,
al l ofwhich are s i tuated near to each other ;

and consequently there must h ave been another reason for the
development ofso many different speci es . Th is reason is to
be found in the change ofthe l ife ofwi ld an imals from the
t ime when they were driven ou t from the i r nat ive local it ies by
the tame flocks . In that way the hab itats ofwild an imals
w ere separated from each other by some val leys or meadows

,

or even mounta i n - pla ins
,
onwhich the tame ones were feeding ;

and this separat ion ofcourse h as favoured the qu icker develop
ment ofthe different speci es .

A t the present t ime the w ild mammals l ive close to the
tame cattle

,
and have adapted themselves to the cond it ions of

the i r l i fe
,
and have got into the hab i t ofavoid ing and gett ing

away from the danger ; and at the same t ime they have
learned to make use ofevery conveni ent opportun ityfor em
larg ing thei r feed ing- local i t i es . Th is they could not poss ibly
have learned at once

,
but i n the course ofseveral generat ions

,

and is the resul t ofthe i r i ncrease i n numbers i n the local it ies
to wh ich they were obl iged to withd ra w . I made the ob ser
vat ion on ( ) tz

'

s ta rda
,
that i t leaves at once those steppes i n

wh ich cul t ivat ion h as commenced, and wi thdraws to such as

are yet uni nhabi ted ; but the i ncreas e i n the i r numbers on the
l atter compels them to go back a r ain to the local i ti es they had
left

,
and m consequence thereo to al ter thei r h ab its . The

same may also have been the case with the W i ld Capr idae .
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Now
,
for i nstance

,
between the local it ies i nh abited by 0 11 13

P oli i and 0. Ka r elini there is a narrow l ine where the two
speci es are both to be met with

,
namely near the Upper Nar in

at the same place I th ink i t possib e that also Cap r a skyn

and C. s z
'

bz
'

r z
'

ca meet ; i t is, however, only dur ing the l ast
twenty years that those two species have inhab ited that
local i ty

,
as i t is only about that t ime s ince the Kirg ies left

i t w i th thei r tame flocks
,
to the wi ld sheep and goats . I

must also add that C. sa
’

b z
’

r z
’

ea is distr ibuted over the range
oftwo species ofsheep

,
namely Ovz's a rga lz

’ and 0 . Ka r elz
'

m
'

,

wh ich might be in connexion w ith thei r respect ive avoidance
ofmankind

,
as is th e case on th e Kora (see above) .

The goat is not so part ial to the mounta in -meadows ; and
as i t cl imbsmore and is altogether a more truly alp ine animal

,

i t h as not been dr iven away into the mountains to the same
extent as the sheep . Bes i des

,
the herds oftame goats

are not nearly so cons iderable as those ofsheep in Central
A s i a .

I may here remark that the range ofCapella r up z
'

cap r a is

restr icted now to four local it ies— namely the P yrenees
,
the

A lps
,
the Carpath ians,and th e Caucasus . F ou r d ifferent speci es

have not ar isen
,
however

,
as only the Alpine chamo is can be

d ist inguish ed from the one i nh abit ing the P yrenees. P robably
the reason ofth is is that the characters ofthe genus Cap ella
are less l i able to change than those ofthe sheep or goats

,
the

latter lying most ly i n the proport ions ofthe horns and skull
,

and beingmuch more marked in the males than i n the females .

74. Bos tau r us .

I s found
.

at all seasons all over Turkestan
,
and at almost

ev ery
o

elev atlon
,
only beingmet in summer above 7000 feet

,
de

scendmg lower downfor the cold season .

75. 3 03 t
'

nclz
'

cus .

Inhab its the south -western port 1on ofTurkestan
,
includ ing

the Z arev shan valley
,
but does not go h igh into the moun

t a ins .

76 . Bos g r unm
’

ens

I s found al l over the eastern half ofTurkestan
,
compr is ing the

bas ins ofthe rivers Nar in
,
Chu -Talas

,
See: I t never or very

seldom descends below 6000 feet
,
and i n summer goes even

to th e summits ofthe mountains ; i t does not stop there, however
,
during the winter .

[To b e continued ]
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Length ofbody 1 2 1 millims. h eight ofhead breadth of
head (measured between the ext remi t i es ofthe ey es) 9 ;
l ength ofprothorax 38

,
ofits neck 9

,
breadth ofsupracoxal

d i latat ion 45; length ofabdomen 63, ofcerc i 13
,
ofan

tennae 39
,
oftegmi na 59 ; width oftegmina 10

,
width of

marginal area 21 ; length ofanter ior femora 24
,
ofinterme

diate femora 26
,
ofposter ior femora 37 .

The above descript ion has been drawn up from a s ingl e
specimen ofthe male preserved in alcohol .
Ha b . Sh earg aon, i n the Kolapur State . Captured byMr .

A . B. Foote
,

ofthe Geological Survey ofIndia .

Calcutta
,
Aug . 14

,
1876 .

XXXI . —Shells ofthe Littor a l Z one, and F r eshwa ter and Land
Shells

,
in Jer sey . By E . DUP REY .

I T is a well -known fact th at the number and var iety ofshells
i nhab it ing the l i ttoral zone depend much on the extent and
nature ofthe por t ion left dry by the r eceding t ide . On the
coast ofJersey

,
where the fal l ofthe lowest spr ing- t ides is

rather more than 40 feet, and the recess where greatest (at
La R ocque) about two mi les, speci es ofshel ls ar e found at
low water wh ich in other places i nhabi t a de th ofsevera l
fathoms. Th is ci rcumstance is part icular lyfavourable for
collectors

,
the more so as al l sorts ofground

,
rocky

,
stony

,

gravel ly
,
sandy

,
and covered with seaweeds

,
are to be met

with on some part or other ofthe coast.
The fol lowing l ist ofJersey mar ine shells compr ises those

only wh ich are found between ti de-marks and are accessible
to every searcher who can occas ional ly avail h imself ofa few
hoursfor a pleasant low -water excurs ion . E xcept when other
wise sta ted, the specimens have been found l iving.

The nomencl atur e is that ofJeffreys
’
s
‘Brit ish Conchology .

’

CONCHI FERA .

Anemia ep hipp ium, L. A ttached to rocks and stones.

p a telltfor inis, L. On stones .

Ostr ea edu lis, L.

var . deformis, Lam.

P ectenp usio, L. Amongst th e roots ofLamina r ia .

va r ias, L. Under loose stones.

op ercu la r is, L. Under stones.

ma x imus, L. Amongst Z oster a in St. Aub in’s Bay and at

La Rocque . One full -grown specimen I found stil l al ive about
h igh -wate r mark a long Laminam'

a sarcha r ina was attached to
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its uppe r or flat val ve , and h ad been th e means ofits be ing
drag ged by th e tide many hundred yards

, to th e place wh ere i t
lay. The “ roo ts "

oftho Lamina r ia she lte red a P ecten va r ius

and seve ral osmall crabs ; and a young Anomia and sma ll flat Tuni
ca ta were fixed on the lowe r val vo .Mytilus edu lis , L. Rather small and not gregarious . Lines of
increase qui te distinct .
ba r ba tus

, L. Gene ral ly ofa blu ish colour , somet imes purple .

a d r ia ticus
, Lam. In pebbly ground these rathe r th in she lls

fas ten toge the r the sur rounding small stones
,
as iffor protection.Modio la r ia d iscor s, L.

Nucu la nucleus
,
L.

P octuncu lus g lyeymer is , L. Common,
but rather smal l , be ing seldom

more than i t inch in diame te r . A t very low tides I have seen

th is edible species p icked up by hundreds . On emerg ing from th e
sandy grave l i t does not leap like a Ca r clv’um, but crawls slowly,
leaving a small furrow behind. Wh i te specimens ar e rare , also
p inkish or mauve- coloured ones .

A r ea la ctea ,
L. Under stones, and once wi th R issoa la ctea rather

deeply buried .

tetr agona , P oll .

Lasafa r ubra ,Mont.
var . p allida .

Lo r ip es la cteus , L.

Lavina bor ea lis
,
L. Smal l .

A x inusfl cx uosus ,Mont . Dead shells only separate valves rather
common in St. Aub in’

s Bay .

Dip lod onta r otunda ta ,Mont . One valve only.

Ca rdium ech ina tum
,
L. Very fine specimens with sp ines perfect , in

muddy sand in St . Aub in’s Bay at low wate r ofequinoctial spring
t ides . Like many other b ivalves they emerge ou t ofth e sand
when th e t ide begins to rise . I be lieve they come out more
numerouslywhen a b right sunwarms the surface ; but if a heavy
shower happen to fall , few ,

if any, wi ll appear .
tu ber cu la tum, L. Living with th e preceding some years ago

(Mr . P iquet) ; lately I have found only dead shells, b ut fresh
look ing.

ex iguum,
Gmelin.

nodosum,
Turt . Gregarious in sand

, the wh ite , th e yellow,

and th e pink l iving together .
v ar . rosea , Lam.

edu le, L.

nor veyicum,
Spengl . Ofa l igh t colour at La Bo cque in she lly

grave l ; dark olive inmuddy sand in St . Aubin’s Bay.

var . p a llida .

A sta r te tn
’

ang u la r is ,Mont . Gregar ious in fine she lly grave l at low
wate r ofspring- ti des .

Circe minima ,Mont . Valves only.Venus ex oleta , L.

fa scia ta,
Da Co sta .
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Venus ca sina , L. Inshe lly grave l . The formreflex a inmuddy sand.
vem‘nrosa , L

ova ta ,
P enn.

Tap es a u r eus, Gmel in . The mar bled variety ,
whi ch is generally

grey outside , tu rns reddish brown in boil ing water, wh ile th e
variety whi ch is whi te with a dark blotch at th e posterior end
remains unalte red.

v irg ineuS, L. In clean shel ly grave l specimens are found ofa
brigh t p ink colour ; but inmuddy sand

,
amongst stones, they are

dirtywhi te or nearly black , becoming och reous after afew weeks .

Tap esp a llastra
,
Mont .

decussa tus , L.

Tellina crassa , Gme l in.

var . a lbida .

ba lth iea ,
L. Whi te , yellow, p ink, grey, and other colours.

tennis, Da Costa. Dead she lls .

squa lida , P ult . Valves only.

donacina , L.

P sammob ia tellinella ,
Lam.

costu la ta , Turt . I have seen a s ingle valve picked up at La

Rocqu e .

fer roensis , Chemn. Dead, b ut fresh and well preserved.

vesp er tina , Chemn.

Dona x politus, P oli . Gregarious in fine shelly gravel .Mactra solida , L. Common in grave l at low water, bu t smal l .
var . ellip tica , Brown.

su btr unca ta ,
Da Costa .

stu ltorum,
L.

g lau ca , Born. In sandy grave l at La Rocque . I ts hiding
place is indicated by a hole larger than that ofth e Solen its

ne ighbou r .
Lutra r ia ellip tica ,

Lam. Livingwith th e following, b ut less common.

A specimen3 inches broad, wh ich I kep t in a deep but narrow
glass vessel ofsea-water, extended its tubes 5 inches out ofth e
she ll .

oblonga , Ch emn. Many roundish holes may b e seen in th e

muddy and gr avelly sand ; b ut those ofth e Lutra r ia are revealed
by a j et ofwater when approached. I have never found them
two years foll owing in th e same place, nor more than 5 or 6

inches beneath th e surface .

Scrobicu la r ia a lba , W . Wood. Dead shells only ; separate valves
ar e common at low water .

Soleeur tus candidus, Reni er . Dead only.

Solen ensis, L.

si liqu a , L. In grave l .
vag ina , L. Inmuddy sand.

P andor a incequiva lvis, L. Common inSt . Aubin’s Bay.

Thr acia p ap yracea ,
Pol i . Dead she lls.Mya tr unca ta , L.

Binghami , Turt . Amongst th e roots ofLamin aria .

P hola s candida , L. One valve only.
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Littor ina obtasa ta , L. Ofall colours, and somet imes with bands.

In a small aquarium I have kept a specimenfor some months
wh ich h as three tentacles and th ree eyes . Th e middle tentacle
is b ifid ; and the eye beh ind i t is double or formed oftwo l i ttle
black dots adhering to each othe r th e two other or normal eyes
ar e s imple .

ner itoides, L.

r udis,Maton. Ofal l colou rs , wi th and wi thout bands .

var . tenebrosa ,
Mont . Liv ing with La soea rubra amongst

Lich ino , and not more than about 1 11, ofan inch long . When
kept with L . r udis ofthe same s ize, 1 t was soon outgrown by th e
latte r .
litor ea , L. Th is edible species is now more rare in Jersey

than R issoa la ctea .

R issoa str ia tu la ,Mont . Under stones, not uncommon.

la ctea
,
Michaud. Not uncommon in Jersey in stony ground .

I have found i t lifi ng at Pointe des P as, Samar es Bay, and La
Rocque ; its hab i tat is peculi ar— adhering to th e under surface of
stones whi ch ar e buried several inches, and often very firmly

,
in

clayey sand . R issoa str ia tnla and A deor bis su bca r ina tu s are also
found with i t , and rarelyA r ea la ctea . I t seems diffi cul t to under
stand h ow they can l ive there ; for often th e stones

,
al though

we ighing b u t a few pounds, ar e difficu l t to turn over, so tightly
are they imbedded .

costa to , Adams. Not common.

p a r va , Da Costa. Abundant .
var . inter r up ta , Adams. R are .

membr anacea , Adams .

v iolacea
,
Desm. Two very distinct s iz es.

costu la ta ,
Al der . Two distinct siz es and thr ee different types

( 1 ) Entirely whi te . R are .

( 2) Brown nearly al l over ( except a wh i te rib near the
mouth ), ofdifferent shades and forming z igz ag streaks.

(3) Wh ite, with th e mouth and longitudinal furrows between
th e ribs brown. Common.

str ia ta , Adams .

scmistr ia ta ,Mont . Bare .

cing illus,Mont .
var . r up estr is, Forb es .

Ba r leeia r ubr a
,
Mont .

var . nnifascia ta ,Mont .
var . p a llida .

Skenea p lanor bis, Fabr . Gregar ious in she lly gravel , with Astar te
tr iangu la r is, at La R ocque .

Homa logyr a a tomus
, P hi l .

Sca la r ia communis, Lam. Living amongst sand and Z oster a lower
part ofth e shell often buried in th e sand. Coloured b ands some
t imes absent .

Odostomia p a llida ,Mont . Under stones.

acu ta , Jeff. Under stones.
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Odostomia unitlcnta ta
,Mont .

la ctea
, L.

.Na tlra a ttend , Da Costa .

A lder i
,
Forbes .

Adeor b is Stl bt‘l l l ’i tu l l tw ,Mont . Not uncommon. I have kept l iv ing
spe c imens for se ve ra l weeks, and offer the fol lowing descr ip tion
ofthe anima l — Body wh ite with a p ink ish h ue , semi transparent ,
eas ily conta inab lc in th e she l l snou t rather long , e x tens i le ,
e leven at its e x tremit y , and ofa bright red inte rnally : tentacles
dive rg ing, rathe r long , ex tens ile , blunt , or even a li ttle club
shaped : upper po rtionwh ite ,

lower half p ink ins ide : eyes ve ry
smal l

,
at th e outward base and somewhat beh ind the tentacles ,

unde r cove r ofthe she ll , and vis ible only when the animal is
twisting itse lf :foot sl ightly notched in front, w ith rounded and

widened corners , nearly square beh ind ; wh i te , with a p inkish
str ipe lengthw ise along th e middle : g ill. comb- l ike , on th e r ight
s ide ofth e body, and not always protruded .

It is not t imid
,
and swims on its back under th e surface ofth e

water . Some she lls ar e wh ite but th e greate r number a re of' an
och reous colour .

Lamella r ia p ersp icua ,
L . R ather common in autumn.

Cer ith ium r eticula tum
,
Da Costa .

p er ver sum, L.

P u rp u r a lap illus , L. Wh ite , orange , brown, banded, and various
other colours .

Buccinmn uncla tum
,
L. At low water, and also its egg

- cases
adh ering to stones .Mu r ex er inaceus

,
L. Inside ofth e shell sometimes dark brown.

a cicu la tus , Lam. Common. Th e she ll is sometimes ofa

light flesh - colour .
La chesis minima

,
Mont .

Nassa reti
'

cu la ta
,
L. In some specimens th e mouth is ofa brigh t

green colour .
incr assa ta , Strom.

Defrancia Leufr oyi ,Michaud .

p u rp ur ea
,Mont . Body wh ite , w i th specks ofa more opaque

wh i te , and not t inged wi th purple or brown : p a llia l tu be grey .

She ll purple
,
somet imes wi th grey blotches . Length 0 8 , breadth

O33. In smalle r spec imens, although ful l - grown, length= 0°45.

P leu rotoma r ufa ,
Mont .

var . la d ea . Dead only .

Cyp r a a eu r op tea ,Mont . P lain specimens ar e more common than
th ree - spotted ones . I t can sw im on its back .

Bu lla hyda tis , L. Rare . Empty she l ls more common .

P h iline ap er ta ,
L.

Ap lysia p uncta ta , Cuvier .
P leu rob r a nchus memb ra na cms

,
Mont . Two young Specimens.

Length ofshe ll 0 6 .

p lumula ,
Mont .Melamp us b identa hm,Mont .
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CEPHALOPODA .

Loligo vulga r i s, Lam. P ens only.

Sep iola Rondeletia, Leach .

Sepia qfi
’icina lis , L. Shells only.

elegans , De Bla invil le . Shells only and broken.

b iser ia lis , DeMontfort . Imperfect she lls .

Octop us v u lga r is, Lam. Common. At La Rocque the heaps of
empty shells around th e dens ofth e Octop us are for the greater
par t composed ofP ectunou lus open bu t enti re. In stony ground
the ir h iding- places ar e often indicated by deb ris

”
ofth e common

greencrab , onwh ich they appear tofeed.

FRESHWATER SHELLS.

CONCHIFERA .

P isidiumfontina le , Drap.
pu si llum, Gmel in .

ni tidum,
Jenyns .

GASTROPODA .

P lanor bis linea tus , Walker.
m u tileus , L.

a lbus,Miill .
sp ir or bis,Mull .

P hysa hypnor um,
L.

Limnea p er eyr a ,Mij ll .

trunoa tu la
,
Mull .

g la br a ,Milli .
var . elonga ta . Apex more blunt than in the typica l

form ; li v ing togeth er .
A ncylus fi uvia tilis,Mul l . More than once I have found young

specimens ofthis slow mollu sk adhering to an act ive flying
w ater- beet le , th e A ci lius su lca tus . Thus carried fr om one pond
to another, i t can b e rap idly distributed th rough out th e country.

LAND SHELLS.

A r ion a ter , L.

hor tensis , Fér .

fi a vus,Miill .
Lima x ma rgina tus, Drap.

flaw s, L.

ag r estis, L.

ma x imus, L
Succinea p a tr is , L.Vitri ’na p ellucida ,Mull .

Z onites cella r ius,M"

a llia r ias
,
M"

ni tidu lus
, Drap .

r adia ta lus
, A lder .

nitidus,Milll .
crysta llinu s,Miill .
fu lvu s,Miill .

Helix a cu lea ta ,Miill .
a sp er sa ,Miill .



https://www.forgottenbooks.com/join


346 On the Classifica tionofthe Gener a qfOht
'

rop tm
'a.

P eters ( 1865 Gr ay Dobson

Farm.Me g ad er rna ta . F am. Ny cte r i d ae .

Gen. R h inopome . D istr ibuted betweenMe
g
aderma. th e fami l ies R h inolo Gen.Megaderma.

Nycteris. p hidee andVesp er tilio Nycteri s .

Nyctoph ilus . h ides .

F am. Br a ch yu r a .

Gen.Mystacina .

Noctilio.

Taphoz ous.

Emballonura .

Saccopteryx .

P eropteryx .

Cormura .

Bal antiopteryx .

R hynch onycteris .

Centronycteris.

Coleura .

D iclidur us .

Fur ia.

Fam.Molossi .
Gen. N

ip
tinomu s.

Subg. ormopterus.

Gen.Molossus .

Subg . P romops Mo
loss0ps.

Gen. Chir omeles .

It wi l l be seen that the fami ly Nycter idce contains two only
ofthe four genera included underMeg a a’erma ta , P eters, a

term
,
however

,
prev iously used by W agner * to denote one

ofthe subfami l i es i nto wh ich he div ided h is fami ly I stiop hor a ,
and wh ich also i ncludedMacr otus

,
a genus ofP hy llostmm

'

a
’
az

from Central America . I have therefore thought i t better to
drop the nameMega a’erma ta altogether than by reta in ing i t to
add to the confus ion prev iously exist ing .

Compar ison ofthe genera ofthe other fami l i es shows th at
(with the exception ofR hinOp oma ) th e genera ofEmba llonur idce
exactly corr espond to those included i n the two fami l i es Br a

chyur a andMolossi , P eters, whi le ofthe eleven genera con

tained i n Nocti liom
'

dce
,
Gray

,
five onl are found among the '

fourteen whi ch make up the fami y Emba llonur iclce
,
the

remaining seven being partly referable to the P hyllostomiclce ,
partly toVesp er ti liom'

dee T.

Suppl . Sch reber, Saugeth . v . p . 639
1
’ Seven ofth e genera included byme in th e Emba llonur idee were pre

v iou sly classed b y Dr . Grav among th eVesp ertiliom'

dw.

F am. Noct i li oni da .

Gen.Mystacine .

Nocti l io.Mormo s.

P hyllodia.
Ch i lonycter is.

P teronotus.

ip
ectrell um

yepter is.

Nyctinomus

Subg. Tadarida.
Gen.Molossus.

Subg.Mormopterus.

P romops.

Gen. Ch eiromeles.

Fem. Emb a llonu r idzs .

Gen.Mysta cina .

Noct il io.

Taph oz ous.

Emb allonura .

Saccopteryx .

( P eropteryx ,

Cormura
,

Balantiopte ryx .)
R hynch onycteri

(Centronycteris.)
Colcare .

Diclidurus.

Furia.
Nyctinomus.Mormopterus .Molossus.

Ch eir omeles.

R h inopome .
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'

The name Noetilionidce
,
Gray

,
must therefore be rej ected

al together by those who adept my cl ass ificat ion ; and i t is
ev ident that

,
as Dr . P eters

’

s fami l ies Br a ehyum and ill oloss i

are un ited by me in a s inglefamily , it would b e ve ry undes i rable
to des ignate the new fami ly thus formed by e ither ofthese
names, wh ich previously i nd icated only a sect ion ofi t .

XXXIII .—D escr ip tion oftwenty new Sp ecies ofHesper idze .

By W . C . HEW ITSON.

I smene Ta r anis .

Alis anticis supra cinereo-fuscis posticisfuseis, fimb r ia alba , ad eu
gul um analcm fulva : posticis infra fascia tr iangul ar i alba puncto
atro notata, macula fulva sub anal i .
Upperside brown , covered more or less, and especia l ly near

th e base ofthe poster ior wing
,
with grey h ai r . P oster ior wing

dark brown beyond the mi ddle : the fr inge
,
except at th e anal

angle
,
where i t is orange

,
w h i te .

U nders ide grey - brown . P oster ior w ing with a large central
wh i te spot marked by a round spot ofb lack : a tr i angular
orange spot near the anal angle : the fr inge as above . The

body beaut i fully tessell ated w ith orange
,
black

,
and wh ite .

E x p . 2h i nches .

Ha b . Z anz ibar .
In the col lect ion ofDr . Staudinger .
Near to I . P ansa

,
Hew .

,
fromMadagascar .

I smene Bia'te .

I smene Bir te
, Clerck, Icones, pl . 42 . fig. 4.

I smene Cha lg/be.

I smene Cha lg/be, Doubleday Hewitson
,
Genera ofD iurnal Lep idoptera

,pl . 79. fig. 2 ; Donovan's Nat . R epos . v . pl . 165.

The two butterfl i es I have quoted above
,
which have been

cons idered as one
,
are very dist inct species

,
a s will be seen at

once on comparing Glerck’s and Donovan ’s figures ofthe
unders ides . In I . Bin s the posterior w ing is p r otr uded at the
shoulder

,
and has the whi te spot at a d istance from the

margin . In I . Cha lybe the w ing is ofthe ord inary form
,
and

the wh i te spot touches the marg in . I have not quoted Lin
naau s

,
because h is descr ipt ion W l ll apply to ei ther speci es

,
and .

Clerck
’

s figu re ha s the priori ty .



’
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E udamus A str ap ceus .

A lis supra och raceo- ru fis amb abus singulatimmacul is dnab us hya a

l inis : anticis panct ia decem, posticis punctis quinque , fa scis
posticis infra macul is undecim al b is .

Upperside . F ema le rufous. Both wings with two round
transparent spots betwee n the branches ofthe median nervure .

A nterior w ing wi th four brown spots between the fi rst branch
ofthe medi an nervure and the submed ian— two b efore and two
after the middle : a brown spot at the middle ofthe subcostal
nervure

,
and five separate Spots near the apex

,
the middle spot

tr ansparent . P oster ior wi ng lobed
,
with five undefined brown

spots
,
one i n the cel l

,
and two on each s ide ofthe transparent

s ots .p
U nders i de as above, except that the posterior wing has a spot

near th e base
,
two spots with in the cel l

,
one between them and

the inner margin
,
and one near the costal margin

,
forming part

ofa semicircle w ith those described above
,
a ll marked w ith

white .
E x p . 2 to 2

7
6
6
inch .

Hab . Amazon Vi l la Nov a (Ba tes) and Chanchamayo
(Thamm) .
In the col lections ofW . C. Hewitson and Dr . -Staudinger .
Three males in th e col lection ofDr . Staudinger are without

any tr ansparent spots one has two lunular wh ite spots i n the
place ofthe transparen t spots ofthe anteri or wing

,
and has

three ofthe subapical spots marked w ith whi te . Comes i n the
same group as D or isons .

E uclamus Nicephorus .

Alis r ufo—fnscis anticis puncto och r aceo costali : posticis eerie punc
te rum ochr aceor um.

Upperside . Ma le dark rufous-brown
,
pa l er towards the

base . P osterior wing s lightly lobed
,
with a b ifid spot in the

cell
,
fol lowed by a curved band ofsix och reous spots.

U nders ide as above
,
except that there is a small ochreous

spot at the mi ddle ofthe costal margin ofthe anterior wi ng
,

and a s imi lar spot near the costa l margin ofthe posterior wing
,

forming par t ofthe transverse band .

21
5
5 i nch .

Amazon .

In the col lect ion ofW . C. Hewi tson.

E adamus P hr a x anor .

A l is supra rufo-fuscis : anticis macul a magma tr ipart ita in media
pos ita macu laqu e sub apicem b ipar tite hyalinis : posticis macula
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six parts . P osteri or wing black with a short tai l : marked in
the mi ddle by an oblong tr ifid wh ite spot : the inner marg in
covered with grey hai r

,
the fr inge wh ite .

Unders ide as above
,
except that the poster ior wing has

(absorb ing the spot descr ibed above) a cont inuous band ofwh ite
paral lel to the outer marg in

,
and marked by two black spots.

E x p . 2 i nches .

Ha l) . Ch i r iqu i (R ibbe) .
In the col lect ion ofDr . Staudinger .

E uclamus E g iocha s .

A lis anticis supra fascis, basi czernlea, fascia transversa quadriparti ta
recta punctisque quinque sub apicem hyalini s : posticis rufo- fascis
his infra basi caerulea, puncto pallide inmedio posi to.

U pperside . Ma le dark brown
,
paler on the posterior w ing.

A nterior w ing with the base br i l l i ant blue : crossed at the
middle obl iquely by a quadr ifid straight narrow band ofwhite

,

the first spot on the costal margin b ifid
,
a very minute spot

outs ide ofth is band
,
and near the apex a band offive spots

,

al l transparent . P oster ior w ing lobed
,
with the fringe whi te

at the apex .

U nders ide as above
,
except that the costal margin only of

the anteii or wing is blue
,
and that the poster ior wing h as the

costal margin at the base broadly blue
,
and a pale spot at the

end ofthe cel l .
Thefema le does not differ, except i n the broader form of

the poster ior wing.

E x p . 2 inches.

Hab . Ch iriqui (Ribbe) .
In the coll ection ofDr . Staudinger . Comes nea r E .merca tus .

Badamas

A l is su pra fuscis, anticis basi caerul ea : h is infra margine costali
caeruleo, marg ine interno albo : posticis bas i caerulea.
Upperside rufous- brown

,
the base ofboth w ings blue.

U nders i de rufous-brown . A nterior wing with the costal
margin blue from the base to the mi ddle

,
the inner margin

broadly wh ite . P osterior wing lobed
,
dar ker at the middle

,

fol lowed by a band ofpaler colour .

E x p . i nch .

Ha b . P ara.

In the col l ection ofDr . Staudinger.

E udamasMer etr ix .

Al is supra fu scis, basi caerulea : anticis fascns tribus fuscis : al is
infra ochr aceis, posticisfascns duabusfuscis .
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Uppers ide dark brown : the b ase ofboth w ings bril l i ant gr een
blue . A nte rior w ing crossed by three bands ofdark brown
one bo rde ring the blue

,
the second be tween i t and the oute r

margin
,
the th i rd

,
wh ich is short

,
near the apex . P oster ior

w i
l
l
}
; lobed .

nde rs idc ochreous - brown . A nterior wing w ith the bands
as above . P oste rio r w ing w ith a smal l spot near the b ase
and two t rans ve rse bands dark brown

,
the outer band bordered

outwardly w i th och reous ye l low .

E x 293 inches .

fl ag. Ecuador (Buckley) .
In the col lect ion of\V. C . Hew itson. Near to E . A nap lzus .

E udamus C'ep lu
'

sus .

A lis suprafuscis anticis fasci a quadripart i ta central i , punctominuto
maculaque quadripart ita sub apicem hyalinis : anticis infra bas i
ochr acea posticis dimidio interno ochr aceo, macul isfuscis notato .

Upperside dark brown . A nter ior w ing crossed transversely
at the middle

,
from the costal marg in to the anal angle

,
by a

continuous band offour dist inct parts
,
a smal l spot outs i de

ofth is band and a qu adr ifid spot near the apex al l transparent
whi te .

Unders i de as above
,
except that the base ofthe an terior

wing and the inner half ofthe posterior w ing are ochreous.

P oster ior wing w ith two spots near the costa l margin before
its middle and an obl i que band ofspots at the mi ddle all

brown .

E x p. 1 7
9
-

5 inch .

Hab . Ch i ri qu i (R ibbe) .
In the col lect ion ofDr . Staudinger .

E udamus Lebbceus .

A li s supra fuscis : anticis fascia b ipart ita punctisque duob us ( uno
sub apicem pos ito) hyalinis : posticis infra rufo-fuscis

,
puncto in

ce llul a pos ito punctisqne quatuor ( duob us albo nota tis )fu seis.

U perside dark brown . A nterior w ing w ith a short b ifid
ban at the middle

,
a spot outs ide ofi t

,
and a spot near the

apex al l transparen t wh i te .
Unders ide as above, except that i t is aler and ti nted w ith

carmine , and that the poster ior w ing , w ich is lobed
,
has a

minute bl ack s ot at th e end ofthe cell
,
and is crossed beyond

the mi ddle by (Pour smal l black spots
,
two ofwhich are marked

w ith w h ite .
E x 1 195 i nch .

Hag. Chi r iqui (R ibbe) .
In the col lect ion ofDr . St aud inge r .
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E udamus Tbaddceus .

Al is supra fu scis : anticis maculis tr ibus centralib us disj unctis ,
punctis duob us prope angulum analem punctisque quinque dis
j unctis sub apicem hyalinis : posticis infra fascia alba latissima .

Upperside dark brown , rufous towards the inner margin of
the poster ior wing . A nter ior wing with three detached spots
at the middle

,
two smal ler spots below these near the anal

angle
,
and five at the apex

,
also apart from each other, al l

tr ansparent .
U nders ide as above

,
except that the spots ofthe anter ior

w ing are much larger
,
th at there is a smal l spot at the mi ddle

ofthe costal margin , and that th e poster ior w ing is crossed by
a very broad band ofwhi te .
E x p. 1 inch .

Hab . New Guinea (Wa lla ce) .
In the col lection ofW . C . Hew itson.

E uclamus Hymenceus .

Al is suprafuseis : anticis macu lis tr ibus centralibu s di sj unctis punc
tisque quinque sub apicem hyalinis .

Upperside dark brown, rufous towards the base . Anter ior
w ing w i th a centr al band composed ofthree separate spots

,

and an ap ical band offive separate spots
,
three ofwh ich are

linear .
U nders i de as above, except that there are two indist inct

pal e rufous spots near the anal angle ofthe anter ior wing .

E x p. l fi inch .

Ha b . A ru (Wa llace) .
In th e col lect ion ofW . C. Hew itson.

EuclamusMigom'

tz
'

s .

A l is suprafuscis : anticis maculi s du abu s (una b ipart i ta) maculaque
sub apicem tr ipartita hyalinis posticis infra dimidio b asa1i (mar
g ine costali excepto) lil acino punctis duob us notato fascia mar
ginequ e ex teri or e lilacinis .

Upper side dark brown , paler towards th e base . Anter ior
wing wi th two central wh it e spots (one b ifid) at the mi ddle
and a trifid spot at the apex al l transparent wh ite .
U nders ide . A nterior wing as above

,
except that i t is irro

rated wi th grey near the apex . P osterior w ing w ith the basal
half (except the costal margin, wh ich is brown) grey-wh ite
marked by two black spots : the outer half ru fous-brown

,

crossed by a band ofgrey
,
th e ou termargin i rrorated w ith grey .

E x 1 79-0 inch .

Hag.Mysol (Wa llace).
In the col lect ion ofW . C . Hewitson.
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middle by a ser ies offour or five brown spots, and has a l arge
dark brown spot on the lobe .

l
T
fi
z,
i nch .

Cayenne.
In the collect ion ofW . C . Hewitson.

E zu lamus Litam
'

cus .

Al is supra rufo-fuscis : anticis macul is duab u s fascnsque duabu s
fuscis : posticismacula fasciaqu e fuscis : his infra macula anal i
fusca .
Upperside dark rufous-brown . A nter ior wing with a spot

i n the cel l
,
a spot below i t near the inner marg in

,
a short

band beyond th e mi ddl e
,
and a band near the apex

,
al l dark

brown . P oster ior w ing lobed
,
with a spot i n the cel l and a

t ransverse band beyond the middle both dark brown .

U nders ide as above, except that the poster ior wing is paler ,
h as two addit ional spots near th e costal margin, and one on

the anal lobe
,
al l brown .

E x p. 1g ,,
inch .

Ha l) . Amazon .

In the collect ion ofW . C. Hewitson.

E udamus Laogonus .

Al is supra griseo-fuscis : anticis maculis quatuor in medio positis
maculaque sub apicem triparti ta hyalinis, fascia transversa pone
medium fusca : posticis macula fascraqu e fuscis , margine e x te

r iore inmedi c protumido.

Upperside grey-brown . A nter ior w ing with four separate
spots at the middle : the fi rst (very minute) on the cost al
margin

,
th e second deeply inu ated : a tr ifid spot at the apex

all transparent : crossed beyond the mi ddle by an indist inct
band ofbrown . P oster ior w ing lobed

,
proj ect ing at th e

mi ddle ofthe outer margin
,
crossed by two i ndist inct bands of

brown .

E x p. 1 526 i nch .

Ha b . Braz i l .
In the collection ofDr . Staudinger .

E udamusMa rp esus .

Al is supra grieco-fuscis : anticis macu lamagna central i quadripar ti ta
macu laque sub apicem trifida hyalinis, fascia transversa pone
mediumfusca : posticis fasciis duabus fascis, margine ex terior e

protumi do.

Upperside grey-brown . A nter ior w ing w ith a l arge centr al
quadr ifid spot and a trifid spot near the apex tr ansparent
wh i te : the outer margin and a submarginal band dark brown .



Miecellaneous .

P oster ior tving lobed
,
proj ect ing at the middle ofthe outer

margin
,
crossed transversely by two bands ofb 1 0 1vn.

E x . lf,; i nch .

Ha . Braz i l .
In the col lection ofD r . Staud inge r . May be a variety of

the last .

MISCELLANEOUS.

Note on the P henomena ofD igestion in the Ooclcr oach ( P e riplaneta
amcr icana , ByM. a r x P LATEAU .

Tu n Edi tors ofthe ‘Annals ofNatur al History ’ have given ( in
volume x vi . 1 875, p . 1 52 ) a summary ofmy “ R echerches sur les

ph e
’

nomenes dc la di gestion che z les Insectes”. In th e numberfor
A pril 1 876 , p . 333, th ey have reproduced , under the t it le “ On th e

Functions ofth e Glands ofth e D igest ive A pparatus ofInsects,”
an abstract ofth e memoi r ofM. Jousset de Bell esme ent i tled
“ Re cherches expe’ rimentales su r la digestion des Insectes et en

particul ier de la Blat te ( 8vo ,
P aris,

The publicat ion ofM. Jou sset’s work h as called forth onmy part
a we ll - founded claim ofpr ior ityf, sinceM. Jousset reproduced , a
year after myself, nearly all my resul ts . A discussion has also re

su lted, as we did not agree on certain points
,
ofwh ich th e principa l

may b e characte rized as follows . R elying on a long se ries ofe x peri
ments , I had put forward in my memoi r of1 874 that th e digestive
juices ofinsects are a lkaline or neutral

,
never a cid . M. Jcusset

asse rts th e contrary, and says that in the Bla tta th e l iqu id ofth e
cwca ofth e middle intest ine is sl ightly ac id .

Th e present note contains th e results ofa study wh ich I have
just made ofth e phenomena ofdigest ion in P er ip laneta anter i

ca na . The fol lowing is an abstract ofi t .
The al iments when swallowed accumulate in th e crop and undergo

th e act ion ofthe secret ion (wh ich is most frequent ly alkaline ) of
th e sal ivary glands ; there th e feculent substances ar e transformed
into glucose . Th is first product ofdigestion is absorbed on th e

spot, and is met with no more in th e rest ofth e digest ive tube .

Th e val vular apparatus ( gi z z ard), wh ich by no means plays th e
part ofa tri tu ra tory organ

,
al lows the matter incourse ofdigestion

to sl ide in smal l quantit ies into th e middle intest ine . That reg ion
rece ives th e juice secreted by e igh t glandular cases , wh ich is ordi
nar ily alka l ine , never a cid, neutral iz ing th e acidi ty that th e contents
ofth e c rop may have acquired after a long stay inthat organ, trans
forming th e albuminoids into soluble and assimi lable bodies analo
gous to th e peptones I , and forming emuls ion ofth e fats.

Mem. de l A cad R oy. de Be lgique , tome xl i . 1874.

l’ Comptes R endus , 1 876 , vol . lxxx i i . p . 340.

I Th e ac tion ofth e secretion ofth e cmca ofthe cockr oach onth e
albuminoids h as beendemonstrated byM. Jousset . I am happy to con

finu h is results ; onlv th i s secre tion i s not ac id.
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Fina l ly, in th e terminal intest ine the residues ofthe digestive
Operationand th e secre tionofth eMalp igh iantubes ( a purely urinary
secret ion) are mixed together .
Ifth is summary is compared w ith that deduced from all my pre

ceding researches on th e Insects in general , wh ich concludes my
memoir of1 874, it wil l b e seen that th e phenomena ofdigestion in
P . amer icana scarcely depart from th e conclusions I then laid down.

Th ey complete them, and are a remarkable confirmat ion ofthem.

The notice te rminates w i th a detai led reply to th e object ions of
my lear ned opponent—Bu ll. de l

’
A cad . R oy. dc Belg ique, tome x li .

p. 1 206 .

Singu la r Ceylonese F rogs.

[We have rece ived th e following interesting observations on Dr .

Gunther’s paper On th eMode ofP ropagat ion ofsome Ceylonese
Tree- frogs,”wh ich appeared in th e ‘Annals forMay 1 876 .

—Ens.]
Wh en I began to collect our Ceylon reptiles some year s ago, th e

spawn referred to ofa tree- frog seemed so common that I did
not then notice it as a cu rious ci rcumstance . I have had several of
these sent to mefrom th e clamp trunks ofplantain trees, and espe
cially from th e perpendicular sides ofth e stone- quarries atMa tawal
and about th e same time I saw one on th e corner ofa tank close to
th e lake near my house inSlave I sland . All these masses ofspawn
w ere firmly attached to some object, and were several inches from
th e water. They were several inches in length and from 2% to 3
inches across th e rounded mass a t th e lower end ; and I concluded
they were th e spawn ofth e most common tree—frog inCeylon from
th e coast up to several thousand feet e levation. In a note fromMr . J . Catto from I ll agoll a, and dated 1 872 , h e told me h e h ad seen
a good deal ofth is spawn

,
and offered to send me some ofit .

Our Colombo frogs are th efol lowing ; and th is spawnmust b e the
produce ofone ofthem. l st . The most abundant is th e br ight
green- coloured large frog seen in such quanti t ies onweeds, w i th
the i r heads out ofth e water , in th e Colombo lake , and not unl ike
th e eatable frog indeed a F renchmanwho could not resist eating
these pronounced them very good . I t is th e R oma hex adactyla ,
and adds to th e concert offrogs in th e lake at th e commencement
ofeach monsoon. 2nd. The R ana tigr ina , or Ceylon bul l-frog, a
very large brown- spotted frog , with corrugations along h is back ,
found in holes in damp places along th e shores ofth e lake , rare
compared with th e above , and croaks so loudly that his voice resem
bles that ofa young bull . 3rd. The R ana cyanop h lyctis, a smal ler
one than e i ther ofth e above

,
w i th dark spotted back and whi te

abdomen
,
found in ponds and small er b i ts ofwate r, still more rare

than th e other two . 4th . The very common house—toad, general ly
found under flower- pots inColombo : th is is th e Bufo melanostictis
and I am aware that a ll th ese four breed and spawn in th e water .’
5th . D ip lop elma orna tum

, a beautiful ly coloured smal l squat frog
,

h as been brough t to me from th e v icini ty ofColombo. 6th . Ca llu la

p u lchr a , a dark- coloured toad- l ike one , very rare ly found near

Colombo but I never saw these, nor heard ofthei r be ingfound in
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for wh ich th e beds ar e explored, appear to have had the i r origi n
from the E ocene rocks beneath these have also contribu ted
numerous remains ofmarine vertebrates, especial ly ofsqu alodonts,
repti les

,
and fishes . Mingled in th e sand and c lay with th e phos

phat ic nodules and bones ofE ocene animals ar e innumerable“
remains ofeetaceans, sharks, and other marine animals ofperhaps
the middl e and later Tert iary ages. Added to these are mult itudes
ofremains ofboth mar ine and terrestrial animals ofth eQuaternary
period. There ar e found pel l-me ll together bones ofE ocene squalo
donts , animals re lated to the whales and seals, hosts ofteeth ofth e
great shark Ca r cha r oclon ang ustidens, myriads ofteeth ofth e
giant ofsharks ofth e Tertiary period th e Ca r cha r odon mega lodon,
bones and teeth ofwhales and porpoises, and abundance ofremains
ofelephant

,
mastodon

, megatherium, horse, &c and occasionally
th e rude implements ofou r more immediate ancestors.

F rom among a collection offossils from th e A shley phosphate
beds

,
recently submitted to h is inspect ion byMr . J .M. Gliddon

,
of

th e P acific Guano Company, th e specimens were selected wh ich lie
upon th e t able . One ofthese is a we ll - preserved tooth ofa mega
th erium; another a char acter istic port ion ofth e skull ofa manatee
a thi rd a complete tusk ofth e walrus, indicating a st i ll further
point south for th e ex tension ofth is animal than had been pre
viou sly known ; fourth , a huge tooth ofa cetacean allied to th e
sperm-whale , probably th e same as those from th e crag ofAntwerp
ascribed to D inoz ip h iu s . Besides these there ar e th e beaks ofth ree
cetaceans ofth e li ttle - known family ofth e Z iph ioids these ar e

porpoise - l ik e animal s , w ithout teeth in th e upper jaw, and usually
w ith but a s ingle pair oftee th in th e lower j aw. Th e beaks, com
posed ofth e coossifi ed bones ofth eface, ar e remarkable for their
ivory- l ike density, wh ich probably rendered themavailable asweapons
ofdefence .

A four th beak from th e same local i ty, presented byMr . C. S.

Bement
,
be longs to a different species ofth e same fami ly. Th e

beaks and some associated foss ils wil l form th e subjects ofa paper
short ly to b e presented to th e A cademy.

Th e beaks have been referred to species w ith thefollowing names
and br ief dist inctive characters
Chonez ip h ius tra chep s

—Supr avomerian canal open. Intermax il
lar ies coossified and forming a crest along th e middle ofth e beak
extending to th e interv al ofth e prenari al fossae. Maxillaries wi th
a rugged tract at th e uppe r part ofth e base ofthe beak .

C
'

honez ip h ius Hop s—Beak proportional ly ofless length than in
th e preceding . Supr avomer iancanal and intermax ill aries th e same,
except that th e crest ofth e latter in front is acute . Maxil laries
w i thout th e ru gged tract at base .

Eboroz ip h ius coelop s.
—A new genus as well as species. Beak

above forming a broad gutter as inHyp er oodon, and not div ided by
an intermaxi l lary crest as in th e preceding . Max i ll aries with
prominent lateral crests at base

, convex inwardly. R ight prenarial
fossa occup ied by a th ick osseous disk . Intermaxillaries coossified.

Supr avomerian canal open.
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Belemnoz ip h ius p ror op s .
—Beak sol id , w i th all traces ofth e original

separation ofthe. consti tuent bones and th e ossified mese thmo id
carti lage obl iterated — P r oc . A cad . Na t. Sci . P h i lad May ‘J .

R ep ly to some Obser va tions by Ai r . Gwyn J efi r eys on th e Cr u ise of
H.M.S . I

’

a lor ous
’
in 1 875 . By G. C. WALc n,M.D .

To the E ditor s ofthe Anna ls a nd .ll aga z ine ofNa tu r a l History .

GENTLEMEN,
— I t is mentioned amongst the Brit ish A ssociat ion

Note s ofthe ‘A th onze um for September 1 6th that
,
in a paper read

a t th eMeet ing byMr . Gwyn Jeffreys on th e results ofth e voyage
ofH.M.S. Valorous ’

to D isco in 1 875, h e described “ the occur
rence oflarge and sma ll stones in h is dredgings, and said that tele
graph i c cables h ad usual ly been constructed too much on the suppo
s i tiou that the sea - bottom w as always soft ; consequently they are

very l iable to damage when th is is not the case .

”

During the voyage ofH.M.S. Bulldog ’ in 1 860 to th e Faroe
Islands , Iceland , Greenland, and Labrador, stones and grave l were
repeatedly brough t up from very great depths . Moreover a l iv ing
Serp u la , w ith in i ts tube , wh ich had evidently b u t then been broken
offfrom its po int ofattachment to a stone or rock , together w ith a
dead Serp u la - she ll still adherent to a granit ic stone ofcons ide rable
s i z e

,
were obta ined, nearlymidway between the Faroes and I ce land ,

unde r condit ions wh ich would seem to indi cate th e presence ofa
deep- seated current , or rather drift, ofsuffi cient power a t all events to
prevent anymate rial accumulationofmuddy deposit inthat local i ty.

These severa l facts and the i r extreme importance in re lation to

deep- sea telegraphy were on various occasions referred to by me
be tween the years 1 860 and 1 864, name ly — ia my Notes on the

presence ofAnimal Li fe at great Depths in th e Oce an,’ 1 860,
pp . 30,

31 , 37 inmy North-A tlant ic Sea -b ed,
’
1 862 , pp . 2—7 8: 147

in my paper read before th e Royal Geograph ical Socie ty in 1 863
inmy Outl ine ofa Scheme for a systematic Survey ofth e Sea
b ed ,

”laid before th e Counci l ofth e Royal Geographical Society in
1 863 (ofwh i ch a reprint appeared in the ‘Anna ls ’ for Ju ly ofth e
present year, p . 80) and last ly

,
in a paper , On th e North—Atlantic

Se a- b ed, in th e Quarte rly Journa l ofScience ’ for January 1 864.

I will confine myse lf to g iv ing the fol lowing ex tract from th e

pape r last referred to
There is one point to wh ich I must inv ite attention,

inasmuch
as its importance can hardly b e overest imated ; and yet, strange to
say, it h as heretofore been almost ent ire ly overlooked.

“ I n some ofth e deeper soundings both ofth e North andMid
A tlantic rou tcst , fragments ofrock have been brough t up . How

is th e occurrence ofthese to b e accounted for ? and what does it

On that occas ion I exh ib ited an instrument , wh i ch I cal led a P eli
mcter , designed byme for the p ose ofreadily dete cting th e occurrence
ofrocky or stony bottom a t an epth .

t The occurrence in the id-A tlanti c ofafew smal l stones w as

noted in th e tabu lated lists ofsoundings taken by Commander Dayman,
R .N.

,
inth e A tlantic in
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, 1

betoken The questionis anintr icate one , and so far as our present
information goes does not seem to admit ofa perfectly satisfactory
solut ion. Th is much may b e said, however, that the i r presence on

the immediate surface—layer ofth e sea - b ed is only reconcil able with
one or other ofth e fol lowing supposi t ions —They must e ither have
been recently dropped by some means from th e superincumbent
waters, have been deposited by floating ice during past periods of
th e earth’s h istory, must occur in beds wh ich were once exposed
above th e surface ofth e sea

,
or b e drift ing about the bottom through

th e action ofcurrents .

Now inno case h itherto recorded have these stones been oflarge
s ize , probably not larger than a haze l -nu t * bu t they present un
doubted traces ofattrition. F ish

,
as is well known, somet imes

swallow small stones and
,
as a matter ofcourse

, get r id ofthem in

time ; b ut th is would not meet th e requirements ofth e fi rst ofth e
above supposi t ions, inasmuch as it is obv iously improbable that so
many fish with stones in the i r stomachs should b e mov ing about th e
ocean as would b e necessary to accountfor th e fact. I t is sti l l more
improbable , i f not imposs ible, that fi sh could have conveyed such
substances from th e distant shores where they are a lone obta inable .

So that , v iewing th is circumstance in conjunct ionwith th e fact that
no float ing ice now- a—days traverses th e areas referred to, it is certain
th e matte r is inexplicable on th e first supposi t ion.

Ifdeposited from floating ice during p ast periods ofth e'earth
’

s

h istory ( according to th e second supposi t ion, wh ich is by no means
impossible) , it follows as an inev i table consequence that th e muddy
depos its are local in character , and that certain areas ofth e sea

b ed consist ofbare rock , or that they are swept away by currents
as fast as they ar e produced. I regard th e fi rst ofthese causes as

most conformable wi th th e evidence for al though there is reason
to be l ieve that deep- seated currents prevai l with sufficientforce , in
some ofth e shal lower tracts ofth e A tlantic, tomove th e fine part icles
ofwh ich these deposits arefor th e most part composed , there is no
ground whatever for supposing that they ar e ever powerful enough
to sweep along large obj ects such as th e stones ofwh ich I have been
speak ingT. I t wi l l b e seen, therefore , that we are justified in laying
stress on th e possib i l ity that ex tensive areas ofexposed rock may
occur along th e basin ofth e A tlantic, wh ich have h i therto escaped
detection. Th e th ird andfourth supposi tions are thus disposed of
l ikew ise .

”
(Loc. cit. p .

As i t is stated in th e number ofthe ‘A thenaeum already referred
to by me thatMr . Gwyn Jeffreys’s paper is to b e hereafter repro
du ccd in th e P roceedings ’

ofth e R oyal Society
,
I b eg leave to

bring th e above facts and observations to h is and your read ers’
not ice . I remain

,
Gentlemen,

Your very obedient Servant
,

September 1 9, 1876. G. C. WALLICH .

Th is is not quite accurate . A s stated in ‘The North-A tlantic Sea
b ed,

’ p . 3
,
th e p iece ofgranite to wh ich th e dead Serp ula is attached

measures about an inch s uare .

1 See North-A tlantic se -b ed,
’ pp. 4- 7.
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Length 1 - 2 inches. My l argest Specimens have been oh

ta ined at Dunedin .

The young when fi rst born are pure wh ite
,
w i th the antennae

sl igh tly t inged with purple .
In appearance th is Speci es closely resembles P . capensz

'

s
,

figured in the Z oology ofth eVoyage ofthe Novara but i t
h as two pai rs ofl egs less

,
and is li”e1*maphrodite .

The geograph ical d istr ibut ion ofP emjna tus is i nterest ing,
Speci es being found i n the W est Indies

,
Ch i l i

,
New Z ealand

,

and the Cape ofGood Hope . W e must therefore suppose
that i t l ived on the old A ntarct ic cont inent which

,
I have

showni i
,
probably existed dur ing the Upper Jurass ic and Lower

Cretaceous per iods .

Ha bits .
—They l ive in decayed wood

,
under stones

,
or i n

crev ices ofrock . They are nocturnal
,
but w i l l feed in the day

t ime when hungry. They feed upon an imals . I have seen one
shoot ou t its visci d fluid from the oral pap i llae at a fly intro
duced i nto the j ar i n wh ich i t w as confined

,
and st ick i t down ;

i t then went up and sucked its ju ices
,
rej ect ing the whol e of

the integument . Th is v isci d fluid is for offens ive and not
defens i ve purposes ]: In the w inter they become half- torp id

,

a lthough procreat ion st i l l goes on. Dur ing this t ime ofthe
year I have never seen them feed

,
and they cannot emi t thei r

v isci d flu id
,
or only invery smal l quant i ty . Theymove w i th

del iberat ion
,
ent irely by means ofthe ir legs

,
the body being

much lengthened . W hen walk ing
,
the antennas are constantly

moved about as feelers. If a needle is placed upright imme
diately in front ofone , the antenna is drawn past i t w i thout
actual contact but the points ofthe hairs probably touch the
needle . A l though v iv iparous

,
the eggs are often extru ded

before development is complete ; but these always die . They
appear to breed al l the year round

,
as I have never opened

one that did not contain embryos . Notw ithstanding th is
,
they

are local and not very abundant . W hen divided they di e
very quickly and they are eas i ly k il l ed by immers ion i
Spir i t . When ki lled i n spi r it

,
they often di e bent b ackwardé

g
i

Th e body Shows no segments
,
and there are no per ivisceral

septa . The only account ofthe anatomy ofP er i'p a tus that I
have been able to see is the abstract ofMr .Moseley ’s paper
given i n the Ann. Mag . Nat . Hist . ser . 4

,
v ol. xiv . p . 225 ;

Ann. MNat . Hist . 1 874, ser . 4
,
vol . x i i i . p . 100, and

‘R eport on
th e Geology of tago ’

(Dunedin, p . 85.

1
”Mr . Belt ment ions a species ofMyriopod, belong ing to the order

Sugentia ofBrandt
,
that discharges a similar v iscid fluid from its mouth

to a distance of3 inches
,
bymeans ofwh i ch it secures its prey ( ‘Natural ist

inNi caragua,' p .
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conse uently much ofthe follow in descr iption w il l doubtless
be we I known b ut in so rare aufintcres t ing an anima l th is
wil l probably not be cons idered a d isadvantage

,
and I ought

to apo logize mo re for what I have fa i led to observe thanfor
record ing my observ at ions .

Integ umenta ry System
— The i ntegument is qu i te soft . The

coloured ep idermis is somet imes cove red by a th in wh ite
cut icle

,
W ll lCll is eas i ly separated . I bel ieve th is to be a true

moult ing ofthe skin but I have never observed i t thrown off
natu rally . On the ins ide ofthe legs there is a sl igh t longi
tudina l infold ing ofthe integument

,
which is very prominent

i n Specimens preserved in alcohol ; but there is no 0 ) ening in

the epide rmis
,
and i t has no resp iratory funct ion . have not

be en able to see any perforat ionsfor the double row oftracheae
wh ich open along the back (P l . XVI I . fig . 1

,
b) but no doubt

they ex ist . The epidermis throws offwater ; and the v isci d
fluid ofthe an imal wi l l not adh ere to i t.

i ll uscula r System— Consists pr incipal ly ofa subcutaneous
layer (P l . XVI I . fig . 1

,f) wh ich th ickens cons i derably above
the legs

,
and sl ightly below them. It is prolonged into th e

legs
,
formi ng a hol low cone extending to the feet . I t is

fi rmly attached to th e dermis throughout . I t cons ists ofat
l east three l ayers

,
in the outer ofwh ich the fibres are arranged

transversely
,
i n the inner longitudinal ly

,
and in the mi ddle

layer obl iquely in two di rect ions cross i ng one another . Th is
middle layer may erh aps be double ; but I have not been abl e
to separate i t . T e fibres are '001 inch i n di ameter

,
and are

not stri ated . The e
'

acu latory receptacl e is coated w ith mus
cular fibres arranged

]
i n a w idely open spiral

,
wh ich are used

for proj ect ing the viscid flu id from the oral pap il lae . The

anterior port ion ofthe sal ivary bag, to be presently descr ibed,
is th ickened by a horny depos i t ofa yel low colour ; and along
th is ar ises an adductor muscle

,
wh ich is i nserted in the inner

margin ofthe teeth .

A limenta ry System
— The mouth is formed by a muscular

wrinkled fold ofthe dermis
,
and is admi rably adapted for

suck ing. Ins ide
,
on the super ior surface ofthe pharynx

,
two

horny
,
hollow

,
falcate teeth

,
with brown t ips

,
are attached

long i tud inal] on e ither s i de . When the mouth is closed
,

these teeth 8 ope obl i quely inward and downward at an angle
of but when the mouth is opened they are vertica l ; in
no case do the poin ts cross each other : thei r u se is no doubt
to hold the prey whose j u ices are be ing sucked . They are
hol low

,
with a second tooth ins ide

,
which appears to replace

the old one (P l. XVII . fig . Fol lowing the pha rynx is a
short oesophagus

,
wh ich extends to between the fi rst and second
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pa i rs ofambulatory legs
,
and then gradually expands into th e

stomach
,
wh ich occup ies nearly the whole inter ior ofthe an imal

(P l. XVII . fig . 1
,g ) . The stomach contracts rather suddenly

a t the th i rteenth pa i r oflegs to form a short rectum
,
wh ich

opens to the surface by means ofa two- l ipped anus at th e
poste r ior extremi ty ofthe an imal . In the ord inary state of
the an imal the stomach is arranged in numerous small trans
verse corrugat ions . There ar e no l ateral d ivert icul a . I t is
not attached by any per ivisceral septa

,
but appears to be free

,

except where the trachea Spread over its surface .
Sa liva ryVessels .

— These cons ist oftwo much - folded vessels
(d iameter '003) on e ither s i de (P l . XVI I . fig. 1

,
cl), which l i e

between the nerve- cord and the l ateral vessels to be presently
descr ibed . These vessels ar ise about the poster ior th ird of
the animal ; they are much lobulated poster iorly, and empty
themselves i n to a bag wh ich expands anter iorly and

,
pass ing

below the ej aculatory duct
,
opens i n the ph arynx on e ither

s ide j ust beh ind the teeth . Th is bag is compressed laterally
,

and tapers backward . I t is abundantly suppl ied w ith elast ic
fibres

,
which l ine i t inter iorly ; and to its anter ior margin is

attached the adductor muscl e ofthe teeth already descr ibed .

Ej a cu la tory Vessels .
—These pass from the oral pap i lla

u pward and inward over the sal ivary bags
,
to l i e above the

stomach (P l. XVII . fig . 1
,
a ) . The anter ior port ion suddenly

expands to form a receptacl efor the viscous flu id (P l. XVI I .

fig . which is ej ected bymeans ofth e spiral muscl es already
descr ibed . The narrow por t ion ofthe vessel is produced into
the receptacl e (fig . 3

,
a ), and doubtless forms a valve wh ich

closes when the flu id is being ej ected . These vessels extend
.

backward to the poster ior extremi ty ofthe body
,
and send off

branches on ei ther s ide
,
wh ich penetrate almost everywhere

i n the per iv isceral cav ity . The branches are s impl e or rarely
branched

,
about 005 i nch i n diameter

,
al ternate and ofvar ious

l engths (P l. XVI I . fig . Th eir termin ations are closed
and rounded ; and they do not taper towards the end . They
cons ist ofa membranous sheath l ined interna l ly by a layer of
l arge epi thel i al cel ls . They conta in numerous granulated
cel ls

,
about '0007 inch in d iameter

,
freely float ing in a l impid

fluid . Th e v isci d fluid w hen ej ected dr i es very qu ickly on

exposure to the ai r
,
and is so tenacious that the finger is with

diflficulty removed i f stuck to the table w ith i t . I t coagulates
at once and hardens in alcohol . I have never succeeded in
mak ing them ej ect i t u nder water .
R esp ir a tory System

— R espirat ion is by means oftr achea
,

a row ofwh ich are s ituated on either s i de ofthe b ack
,
alter

nat ing with the legs (P l . XVI I . fig . 1
,
b) these decrease in
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cords consist offine granular matter enclosed in a del icate
membranous sheath ; there is no appearance ofnerve—fib res.

R ep r oductive Sy stem— I have d issected more than twenty
specimens ofP . nova - z ea landice

,
and i n every case found i t

to be hermaphrodite . The female organs cons ist ofa s ingle
ovate ovary (P l . XVI I . fig . 8

,
a ) ly ing above the stomach

oppos i te the eleventh and twelfth pairs ofl egs
,
and attached

super iorly to the muscul ar l ayer. F rom the narrow poster ior
end proceeds an oviduct

,
which soon branches i nto two (fig. 8

,

one on each s i de these pass anter iorly below the ovary
,

and extend forward somet imes as far as the fourth pair of
legs they then bend backward

,
and after several fold ings pass

below the nerve- cords and open together into a s ingle vulva
(fig . 8

,f), Si tuated on the ventral aspect, i n front ofthe anus .

These ov iducts are nearly twice the length ofthe an imal
,
and

gradually enlarge towards the extremi ty : i n the i r poster ior
half they contain a l arge number ofi rregular

,
transverse

,
un

dulating spi ral fibres
,
exactly l ike the spiral fibres ofthe

trachea
,
which gradual ly become less and less i n number

anter iorly . The male organs consist ofa pai r ofglobular
testes (P l. XVI I . fig . 8

,
b), from each ofwhich two vasa de

ferentia pass into each oviduct a short d istance from the ovary ;
these testes are formed ofl arge cells . Th e spermatozoa are
developed only in the central part ofthe testes . They are

filiform
,
taper ing to each end length 0025

,
breadth at middle

'00008 i nch . Thei r movements are very slow and sluggish
,

and soon cease
,
and are probably hygroscop ic. Thei r deve

lopment was not seen ; but they certa inly become free i n the
test is. Oppos i te the entrance ofthe vasa deferent i a

,
andfor

a short distance above and below them,
the oviduct expands

into a seri es ofshort ca ca, which perform the funct ion ofves i
cula semi nales . These ca ca also secrete numerous spher ical
cel ls

,
about '0008 inch in d iameter

,
ful l ofgranul ar matter

,

which fi ll the ov iduct below them.

D evelopment.
—P er z

'

p a tus is v iv iparous, and development
takes place ent irely in the ov iducts. Th e number ofembryos
in different indiv iduals

,
or i n th e two oviducts ofthe same

indiv idual
,
var ies . In one case I counted eighteen embryos

in th e right oviduct
,
and eight i n the left ; in another case

th ere were two embryos
,
symmetrical ly placed

,
i n each oviduct .

Wh en th e embryos are numerous
,
there is always a cons i der

abl e d ifference in the po int ofdevelopment to wh ich they have
attained but the ea rly stages are rap idly passed through . The

ov a are developed on the inter ior ofthe ovary . They are at
fi rst spherical and about ‘0006 inch in d iameter . A s they in
crease in s i ze they get ovoi d in shape

,
and the contents become
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g
ranular and yellow . A ge rmina l ves icle and spot are deve
oped i n them

,
and the ovum is pla inly seen to be surrounded

by a clear v i te l l ine subs tance enclosed i n a d ist inct v ite l l ine
membrane ( P l. XVI I . fig . In an ovum '0084 i nch in
length the germinal ves icle was '002 inch in d iamete r and the

g
erminal spot 0005. The v itel lus now th ickens and becomes
ark green by transmi tted l igh t

,
but wh ite by reflected l ight ;

the germina l spot d isappears ; and the ovum appears to b e

ho l low
,
and somet imes s l ightly constr icted i n the mi ddle

(P l. XVI I . fig . There is no micropyle . The ovum is

next detached from the ovary ; and the germina l ves icl e dis
appears

,
and the ovum passes in to the ov iduct . On pass ing

the ves icula seminales i t becomes fecundated
,
and total seg

mentat ion ensues (P l. XVI I . fig . 1 1) a tough hyal ine enve
lope

,
or chorion

,
new forms round the ovum. Owing to the

toughness ofth is chor ion and the opaci ty ofthe v itel lus, th e
earl i er stages ofdevelopment are d ifficul t to fol low ; but I
bel ieve that i t commences by a th icken ing ofthe blastoderm
at the head

,
wh ich gradual ly extends backw ard

,
and the con

tents ofthe ovum assume a ren i form shape . A t a further
stage

,
when th e embryo is suffici ently fi rm to be removed

from the chor ion w i thout inj ury
,
i t is seen to be folded

,
with

the dorsal surface outward and the poster ior fle x u re toward
the ovary . The format ion ofthe l imbs begins i n front

,
and

extends backward ; they commence as hol low
,
sl ightly con

str icted protuberances formed oftwo l ayers ofcel ls (P l. XVI I .
fig . 1 3

,
a ) . The i ntest inal canal is at fi rst sl ightly extended

lateral ly towards th e hol lows ofthe legs . F rom the pro
cephal ic lobes bud offsuper iorly the antenna (fig . 1 3

,
b) , wh ich

become r inged before the poster ior leg- buds are formed . The

head is proport ional ly very l arge . The posterior extremi ty
is d ivided into two lobes (fig . wh ich ult imate ly form the
l ips ofthe anus . A t a rather l ater stage the Open ing ofthe
gullet is formed (fig . 1 4

,
and a tr i lobed growth is seen on

e i ther s i de between the antenna and oral pap il la (fig . 14
,

These
,
which are poss i bly homologous with a pa i r oflegs

,
a l

though they are developed l ater, subsequently grow inward
and form the s i des ofthe mouth (figs . 1 5 Two l arge
oval or pyri form swel l ings arise from the lower surface ofthe
cephal ic lobes

,
j ust i n front ofthe Open ing ofthe gullet

( lig . 1 5
,f) ; a longitudinal depress ion is formed in each of

these by i nvaginat ion ; and i n these depress ions the teeth a re

subsequently formed . The under surface ofthe cephal ic
lob es

, j ust i n front ofthese swell ings
,
now grows downw ard

and cov ers them (fig s . 15 and spreads backward unt i l
i t un i tes w i t h the t ri lobed growth

,
previously ment ioned

,
to
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form the mouth . By th is t ime th e anus has been formed by
the downward fold ing and growing together ofthe two poste
r ior lobes . The lobes ofthe ee ) halic gangl ion remain free
unt i l afte r bi rth . The joints andcl aws ofthe tars i are not
developed unt i l qu i te late . Th e eyes are developed before
the teeth . The young at birth are from °3 to '5 inch in
length .

Systema tic position.

— The aflini f P er tjoa tus to the Tra
chea ta h as been ably d iscus r.Moseley in h is paper
already ment ioned . To the ev idence there brought forward
may now be added the sal ivary glands (which are much better
developed than i n any ofthe A nnel ida), and poss ibly also the
moult ing ofthe skin . But its afifinities with the A nnel ida
are much stronger

,
as Shown in the muscular

,
nervous

,
and

ci rculatory systems
,
the absence ofbi l i ary vessels

,
and i n th e

dorsal pos i t ion ofthe trachea . The teeth are not homologous
with the mandibles ofthe Tracheata

,
but w ith the teeth of

the A nnel ida
,
and they closely resemble those ofE unice. The

adductor muscles ofthe teeth have the same attachments as

those ofthe A nnel ida
,
and are w idely d ifferent from those of

i nsects
,
in wh ich they ar ise from the poster ior part ofthe

head . Th e ci rculatory and nervous systems show most affi
nity to some ofthe Tubicol a. I do not regard the fact ofP .

nova - z ea landite being hermaphrodite as ofmuch importance
in class ificat ion .Mr .Moseley h as corr ectly sai d that P er ipa tus cannot be a

degradedMyriopod but nei ther can i t be cons idered a direct
l ink between the Tracheata and the r inged worms. In al l
probabi l i ty i t is a d iverging branch from thema in stern through
wh ich the Tracheata were der ived from the r inged worms .

I t may be wel l placed in P rofessor Efackel
’
s P rotracheata but

the P rotr acheata must be pu t ei ther as an order ofthe A nne
l ida

,
or as a d ist inct class oftheVermes.

EXPLANATION OF PLATE XVI I.
Sectionacross anterior portionofP er tjoa tus a

,
ejacul atory ducts

b
,
trachea ; c

, lateral vesse ls ; d, sal ivary glands ; e, nerve- cords ;
f, subcutaneous muscular layer y, stomach .

Inner tooth .

R eceptacle ofej acu latory vessel .
Ejaculatory gland .

Branch ofdorsal trachea .

Cephal ic gangl ion.

P ortion ofnerve - cord.

Generative organs a . ovary ; b, testes c, oviducts ; d, nervecords ; e
,
rectum;f, vulva .

Ovumw ith germinal vesicle and spot ( from ovary) .
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day
,
apart from th e days ofrest

,
r epresent ing interva ls of

40—44 hour s
,
wh ich intervene w ith a certain regular i ty . W i th

regard to the second po i nt my results ar e equally at variance
w ith those ofM. Coste . Th e examin at ion ofmore than 20
fresh ova r i es

,
undertaken at t imes when semen ought to be

found there i f i t ord in ar i ly r eaches the ovary
,
gave in most

cases a negat ive result ; only in two cases was l iv ing semen
found in three others some dead spermatozoa were observ ed .

Only once w as a l iv ing Spermatozoon found outs i de a mature
fol l icl e

,
w h ich w as free from the infundibulum offour fol l icl es

wh ich were embraced by the infundibulum
,
three showed afew

spermatozoa . I have never found sperma tozoa i ns ide an ent ire
fol l icl e . I th erefore do not bel i eve tha t the semen ascends to
the ovary otherwise than qu ite except ional ly. In or der to
ascerta in th e t ime occupied by the semen in ascending through
the ovi duct to the infundibulum,

several hens which h ad been
kept by themselvesfor some t ime were pa i red

,
again isol ated

,

and ki l led from 1 0—24 hou rs after . In one case
,
after 10hours

,

a great quant ity ofl i ving semen w as found in the base ofthe
infundibulum

,
but very l ittl e e ither i n the other par t ofthe

duct or on the margin ofthe infundibulum i n a second
instance the semen was found

,
1 2 hours after pa i r ing

,
in the

upper part ofthe tube
,
bu t next to noth ing in the infundibu

lum ; i n a th i rd case, after 14 hours, much semen was found
in the upper part ofthe tube and a l i ttle i n the base ofthe
infundibulum ; i n a fourth hen

,
after the same interva l

,
the

semen w as found all over the infundibulum ; i n a fifth instance
,

after 1 5 hours
,
nearly all the semen had passed into the base of

the infundibu lum
,
but some remained in the upper par t ofthe

tube ; i n a s i xth case
,
after 1 6 hours

,
semen w as found all

over the infundibulum
,
though but l ittl e occur red near the

base ; none w as found i n th e tube ; fina l ly
,
i n a hen wh ich

had been kept isolatedfor 24 hours after pair ing
,
semen was

found only a lon the margin Ofthe infundibulum
,
i n and

above the p itt e zone ”to be descr ibed hereafter . Th is hen
had la i d a steri l e egg 23 hour s after being pa i red

,
wh ich con

sequently must have encountered the ascending semen a few
hour s before enter ing into the fou rth div is ion ofthe oviduct

,

i n wh ich the shel l is formed . It cannot be doubted that some
few sperma tozoa rema i n in the duct ; but it seems unquest ion
able that the semen ascends in bulk into the infundibulum ;
and my exper iments Show that i t requ i res from 10—1 6 hours
i n order to reach the infundibulum,

and at least 14 hours to
reach the p itted zone.
I h ave no hes i ta t ion in saying tha t i fM. Coste h ad based

h is exper iments and arguments on the assumpt ion ofan in
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terv al of44—46 hours between each succeeding egg
,
and of14

hours as the t ime requ i redfor the semen to t raverse the length
ofthe oviduct

,
h e would not have concl uded from th is set of

experiments that the egg is fecundated in the ovary .

The most probable concl us ion from th e facts as above stated
is th at the fecundat ion takes place i n the infund ibulum ; and
th is appears to me to gai n cons iderabl e strength from the
c i rcumstance that th is part ofthe ov iduct presents a very
remarkable arrangemen t h i th erto overlooked

,
the p i tted zone

already ment ioned
,
wh ich seems speci ally wel l adapted for

reta in ing and preserv ing the semen .

The ov iduct cons ists offour d iv is ions
,
d ist inguish abl e by

thei r phys iological funct ions
,
v iz -One

,
from its shape

,
is aptly

termed th e infund ibulum
,
i n wh ich the egg is received from

the ovary ; a second
,
i n wh ich the albumen is secreted ; a th i rd,

i n wh ich the shel l -membrane is formed ; and a fourth , pro
ducing the shel l,— wh ich last three represent the tub iform part
ofth e duct .
Bu t

,
however d ifferent the funct ions ofthese d iv isions are

,

thei r boundar ies are by no means eas i ly de termined anatemi
cal ly ; each Ofthemmerges i nto the fol lowing one by gradual
trans i t ions . The folds ofthe infundibulum are simply con

tinuations ofthose ofth e tubi form port ion ; and these are

gradually transformed into the lower and at l ast Shorter fol ds
wh ich are character ist ic ofth e th i rd and fourth d ivis ions.

I t is tr ue that i n some hens a kind ofc i rcular boundary
l ine

,
caused by the less- pronounced development ofth e folds

i n th is l ine , may be observed between the second and th i rd
port ion ofthe ov iduct ; but th is is by no means cl early ob ser v
abl e in al l l ay ing hens . Th e same may be sa i d oftwo Sl ant
ing transverse folds

,
wh ich general ly are seen nea r the base of

the infundibulum
,
and wh ich are caused by the greater th ick

ness ofthe tube in preport ion to the i nfund ibulum these folds
appear less promi nent i n preportion as the infund ibulum is
more or l ess swell ing and as its folds are th icker ; somet imes
they are ent irely absent . The i ns i de Ofthe tube is whol ly
covered by a mucous ep ithel ium forming numerous folds, wh ich
are supported i n the ir interior by corresponding expans ions of
fibrous t issue . In the l ay ing hen the epithel ium is strongly
ci l i ated and the folds h igh ly turgescent . One migh t be
tempted to say that the whol e tube by its str ucture is adapted
for retain ing and evenfor preserv ing the semen . But I h ave
not found the semen here otherw ise than in pass ing , nor have
I found any th ing here th at i n any w ay appeared sp ecia lly
constructed to servefor the preservat ion ofthe semen
longer t ime . W i th regard to the structure ofthe mucous
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membrane ofthe tube and the infundibulum,
I have, l ike

many others
,
obtained micros00pic images wh ich in the most

decept ive way s imulated smal l s inuated or even contorted bag
shaped glands ; but, by careful ly compar ing numbers ofsuc
cessiv e sect ions

,
I have convinced myself that there is not one

s ingle gland on the inner surface ofthe oviduct ofthe hen .

‘ I
can ent i rely confi rm the results ofGr iinwald i n th is respect (m
the Handbook ofStr icker

,
pp . 1 1 89

,
1 1 90) as against th e

s tatements ofNasse
,
Meckel v . Helmsb ach

,
Lereb oullct

,
and

Lcucka r t.

It is i n the infund ibulum that wemust lookfor any arrange
ment that could serve as a receptaculumseminis and I bel i eve
that I have d iscovered i t there . The appearance ofthe ia
fundibu lum is extremely changeable . Th e general str ik ing
difference i n the appearance ofthe ov iduct in l ay ing hens and
i n such as have not yet commenced l ay ing

,
h as Often been

pointed ou t. Bu t bes i des th is there is a great difference in
th is respect between hens st i l l laying and such as are s i tt ing
or i n -a period ofrest ; and, finally

,
consi derable ind iv idual

d ifferences may be observed between hens at the same stage.
W hen the young hen h as nrou lted for the fi rst t ime

,
or

rather before the fi rst moul t ing is accompl ished
,
the ov iduct

increases enormously in s i ze
,
the infundibulum is cons iderably

expanded
,
new fus i form cel ls appear

,
Older muscular fibres are

extended
,
and the muscular layers i ncrease in s i ze . A t the

same t ime the cellul ar t issue swel ls consi derably
,
becomes

fibrous and covered by a ci l i ated ep ithel ium. The fol lowing
Observat ions on the minute structure ofthe infundibulum of
the l aying hen are the results ofthe examinat ion ofmore than
twenty Specimens — The infundibulum is on the outs ide
covered by the same h ighly vascular advent it ious membrane
as the tube . Inside the advent it i a a fine fibrous t issue is
found

,
i n wh ich more or l ess concentr ic bundles ofindist inctly

separated smooth muscul ar fibres are imbedded
,
runn ing

parallel to the margin . These bundles may be cons i dered as

const i tut ing a direct continuat ion ofthe ci rcular muscular
stratum ofthe tube

,
j ust as upon the whole the infundibulum

may be cons idered as an expanded cont inu at ion ofthe sub

st ance Ofth e tube . Longi tudinal muscles properly speak ing
are ent irely absent

,
at any rate towards th e marg i n ofthe in

fundibu lum. There are many app a r ently longi tudinal mus
cu lar fibres and bundles ofsuch ; but these appearances are
caused partly by the vessels

,
partly by the frequent d ivisions

and subsequent reun ions ofthe transverse bundles
,
partly by

th e ci rcumstance that the ci rcular bundles near the anter ior
and poster ior pointed extremi t ies Ofthe infundibulum are
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depressed a reas or p its l i ned w ith a strongly c i l i ated epi thel i um.

In the mi ddle po1 t ion ofthe ma 1 g 1n ofthe infund ibulum (the
p a1 t nea1 est in f1 ont ofthe ape1 tu 1 e ofthe tube) these meshes
a l e smalle1 and more regula1 ; towa 1 de the anter io1 pa1 t ofthe
i nfund ibulum they become longe1

,
more i rregular

,
and pa1 tly

h idden by the folds wh ich are here more strongly developed .

Th e same format ions aremet with on the muscular band above
ment ioned and along its inner margin

,
under certai n c i rcum

stances even in a pecul i arly h igh degree ofdevelopment . A

series ofconsi derably larger p i ts a re met with on the r ight
lobe ofthe i nfundibulum

,
r each ing from its foremost freer

lateral lobe to the ost ium i nfundibul i
,
decreas ing in s i ze

li indwards . By degrees, as the muscl es and folds swell
,

the p its become deeper and their ma rg ins increase in tens ion
so much that they almost meet

,
and the meshes are converted

into bags with smal l open ings. F requently muscles
,
vessels

,

and folds swel l contemporaneously around a whole set ofsuch
bags

,
wh ich thus will appear on the bottom ofone l arger p it

,

and th is ult imately in its turn w ill be converted into a bag
compris ing the others. Th is l atter arr angement occurs so

frequent ly that i t cannot be consi dered except ional ; but the
smal l bags occur in every laying hen after the commencement
ofspr ing . In these p its and bags the semen finds protect ion ;
and most probably they contr ibute to preserve i t . In th is
pi tted zone along the marg in ofthe infundibulum the semen
is found spread

,
but

,
owing to the l arge superfici al a rea

,
not

closely packed . The l argest number ofspermatozoa I have
found in a s ingle bag is eleven . I have not found them a l ive
later than the twelfth day a fter pai r ing.

A fter a t ime these bags degenerate ; and th is process fi rst
affects those s i tuated in the middle pa1 t ofthe infundibulum

,

whe1 e
,
as ali eady stated

,
they a i e smal ler in s i ze and m01 e

nume1 o .us G1 adually the bags 1ncrease in si ze ; the ci l i ated
cel ls fal l off

,
l eav ing a th in transpa1 ent basalmemb i ane, which

now forms the wall ofthe bag ; th e l itt le Openi ng i s closed .

A t fi rst s ight these appearances might suggest a hydaopic

state ; but more extended examin at ion proves that w e have a

normal st ate ofdegenerat ion before us . In the bags a very
few spermatozoa may be found, general ly st icking to the wa ll

,

somet imes several i n smal l knots together . But the bulk of
th e contents is formed by degenera te ci l i ated cel ls

,
probably

several generat ions
,
not only from the wall ofthe bag i tself

,

but from the general surface ofth e infundibulum. By ex
amination in a warm chamber (as proposed by P rofessor
P anum) whol e streams ofloose ci l i ated cells may be seen

,
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however carefully one Operates
,
pass ing along the folds . I

h ave h ad no opportunit ofi nst i tut ing a compar ison between
these format ions and t e ovula Naboth i i n mammal i a ; but
thei r h istory exh ibi ts a str iking paral lel ism i n some respects

,

i n spi te ofthe fundamental d ifference as to the pl ace .
In the middle ofthe summer the t issues ofthe infund ibulum

cont inue to swel l
,
so that the arrangement wh ich

,
as i t is seen i n

the spr ing
,
may be descr ibed as areol ar, is now more properly

described as spongeous or cavernous ; parts wh ich former]
migh t be examined by an immers ion - l ens

,
now defy the appli

cat ion ofany but low powers ofthe microscope. Th e r ight
hand lobe ofthe infund ibulum swel ls so much along the
zone above descr ibed

,
that part icularly the anter ior part b e

comes arched inwards ; whilst the fimb r iae i n th is partfor the
same reason bend towards the outer s i de

,
where by degrees

they fal l offand degenerate
,
wh i lst a newly- formed margin

,
to

take th e place ofth e incurved port ion
,
is a l ready formed

,

mostly on the external border ofthe zone in quest ion ; some
t imes even two new lobes may be seen almost parallel to each
other . Th is ci rcumstance expla ins why i n such hens the
bags are most frequently found in th e extreme margin ofthe
i nfund ibulum.

W hen a hen h as been l aying for some t ime
,
sh e becomes

exhausted
,
sh e ceases to l ay

,
wants to sit

,
and a pecul i ar state

ofdissolut ion may be observed in al l parts ofthe ov iduct .
The ci l i ated ep i thel ium fal ls off

,
and the most d istended por

t ions offolds and margin also are loosened . In the general
cavi ty ofth e body a cons iderable quan t i ty (I found once as

much as an ounce) ofa yel lowish brown l iqu id is col lected,
contain ing some smal l acuform part icl es and a great mass of
ci l iated ep ithel ium from the oviduct . The whol e ofthe l atter

,

together wi th the mesometry, seem h alf- dissolved, and are very
fragi l e Th is state ofth ings begins to show even before th e
l ay ing is qu i te fin ished . In one case I found the cav i ty of
the body ful l ofth e l i qu id

,
and the infundibulum qu i te ragged

,

i n a hen wh ich st i l l h ad an egg in the lowest part ofthe
ov iduct

,
the l argest fol l icl e h av ing a d i ameter ofabout

1 0millims . I f the hen is not al lowed to sit
,
sh e begins to l ay

again after an interval offrom six to twelve days
,
rarely

more . Th is interval consequently sufficesfor the regenerat ion
ofthe ci l i ated epithel ium

,
as wel l as ofmuscular elements, i n

the ov iduct and the mesometr ies . Towards th e autumn
,
when

the act iv i ty ofthe hen approaches its conclus ion for the year
,

the volume ofthe ov iduct and the i nfundibulum are cons i der
ably reduced during the per iod ofres t

,
even i f the act i v i ty is
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resumed to a smal ler extent . t en th e hen s i ts
,
the ov iduct

is much re duced and loses its ci l i ated ep ithel ium.

I have stated that the r ight - hand lobe ofthe infundibulum
w as general ly more abundantly suppl ied w ith p its and bags
than the left ; and a s imi l ar d ifference is observed also with
regard to the turgescence and luxuri ant growth ofthe parts
general ly . The port ion most affected is the anter ior part of
the r ight lobe

,
near the pointed part wh ich stretches along

the anter ior mesometry towards the ovary. Here the r igh t
lobe always develops a more or less expanded

,
almost rect

angular secondary lobe ; a t the same t ime
,
in the h ighly

turgescent state
,
the p itted zone is arched inwards against the

anter ior narrower part ofthe infund ibulum. Thus a k ind ofia
dentation is formed between the turgescent lobe and the narrow
anterior part ofthe infundibulum. Th is i ndentat ion corresponds
i n s i ze to the stems ofthe fol l icul i

,
and catches round them

,

col l ar- l ike
,
when the infundibulum h as se ized the fol l icl e .

The expanded r ight lobe then closes round the foll icl e i n th e
shape ofa cupol a and pul ls against the contract ions ofthe
mesometry ,

by wh ich the r ipe fol licl e and in part the ovary ar e

dr awn backward— a process which no doubt contr ibutes to the
burst ing ofthe fol l icle . Only one case h as occurred to me in
wh ich the left s i de ofthe infundibulum was more developed
than the right .
I beli eve myself j ust ified i n concluding that th is p itted zone

serves to ar rest the progress ofthe semen and to preserve it
in short

,
that i t const itu tes a tr ue receptacu lum seminis— and

that the fecundat ion ofthe eggs t akes pl ace i n the infundi
bulum

,
on th e egg coming into contact wi th the semen by the

bursting ofthe fol l icl e . Not hav ing met with l iving semen i n
the pi tted zone later than the twelfth day after the pair ing of
the hen

,
I as sume that i t does not general ly keep longer ; and i t

is i n good keep ing with th is v i ew that fer t i le eggs
,
accord ing to

Coste’s and my own e x pen
'

ences
,
are not often la id after the

eleventh day
,
though ins tances have occurred ofthe last fert i le

egg being la id on th e seventeenth or eighteenth day . But

in these cases th e hens have not been lay ing regularly ; and
though a successful pa i ring h as been known to suffi ce for
e ight fert il e eggs

,
its efificacy generally reaches only to five

or at most seven
,
the subsequent eggs being ster i le without

renewed pa ir i ng ofth e hen .
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the end ofAugu st i n the fir -woods ofShams i i n the A lexan
drov sk mounta ins.

C’. cana densz
'

s is exactly s imi l ar to th e present speci es i n its
winter dress

,
so much so that I mistook a specimen of0.

canad ense
’

s i n th e Z oologicalMuseum ofthe Academy of
Sci encesfor the present speci es . Th is specimen was obtained
byMr .Vosnesensky at the N .W . coast ofAmer ica . Not

even in the colorat ion coul d any difference be d iscovered
,
except

that th e l ight - coloured spot ofthe Turkestan deer is a l i tt le
wider at the tai l than that of0. canadens z

’

s ; but on the l atter
i t is just a s sharply marked and also su 1r ounded by a str ipe .
The most important difference (except th e length oft ai l)
cons ists i n C. canadensis not changing its colour dur i ng the
summer . A l ive specimen seen by me in the Z oological Gar

dens at Berl in
,
i n the month ofJune 1 856

,
and another i n

th eMoscow Gardens
,
i n A ugust

,
had both the winter dress of

the Turkestan deer— theMoscow one being only a l i tt le more
yel lowish on the b ack

,
being

,
however

,
l ight w ith a dark

bel ly .

C
’
. elapkus is al l over brown different specimens

,
however

,

d iffer in the colorat ion
,
commencing from reddish brown and

l ight brown
,
and merging even into blackish brown . The

belly is l ighter ; the ha i r ofthe neck is longer, and is, as i n the
forego ing speci es

,
ofa greyish -brown colour ; the mark ings

alter very l ittl e according to the different seasons ofthe year
,

except that the w inter h ai r is rather longer and greyer than
the summer dress

,
and at the h inder portion ofthe bel ly

dur ing the change ofcoat
,
before the r at

,
some blackish

brown ha i r appears . The l ight patch round the tai l is not so
sharply defined

,
and only the poster ior port ion ofthe th ighs

and the region round the tai l are l ighter than the b ack
,
being

ofa brownish -yel low colour .
The characters i n the horns are constant

,
but not very con

spicuous, as the very cons iderable d ifferences between indivi
duals ofone speci es aremore eas i ly perceived than the specific
characters which they have in common , the former depending
upon the age and th e . branch ing ofthe antlers . Blas i us w as

almost the first who ful ly explained these characters i n
the E uropean speci es

,
and especi ally those ofO’. ekzpfius

Saugeth . Deutsch l .
’ p . He drew attention to th e

devi at ion ofthe beam from its or ig inal d irect ion at the po in t
where each antler is given off

,
which also enabled h im to

fol low the modifications ofthe beams and ofthe antlers. A o

cording to previous di agnoses
,
the horn of0. elap lzus was

character i zed by the final d iv is ion ofthe horn i nto the ter
min al tines

,
wh ich could not be exact

,
for the s imple reason
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th at at that port ion the poi n ts are much closer to each other
th an they are on the basal part ofthe horns .

Consequently I w il l make u se ofBlas ius ’s descr i
p
t ion ofC.

clap/m3 for compar ison w ith C’. mo r a l, although I rave com
pared the horns ofthe two spec i es myself.
The beam ofthe horns ofC. clap/ms r ises perpendicularly

up to the brow - antle r ; then i t i ncl ines outwards a s far a s

the next branch
,
cont inu ing to do so unt i l the th i rd antle r ;

th is outward incl inat ion gets less v ert ical at every antle r
,
so

that the angles formed by the chord ofth is are and the axis
ofthe skul l become gradual ly less

,
and thus the horn forms

one broken l ine bent to the outs i de .
The horns soon beg in to incl ine backwards and the ir extro

mi t ica a l i tt le inwards
,
th is backward incl inat ion becoming

more cons iderable at the root ofeach success ive antler
,
so that

the angles fonned by the chord ofth is are to the cross axis
ofthe skul l become gradual ly wider

,
and the branch es

,
when

looked at from th e front
,
are s i tuated in pairs

,
or point ir regu

la rly to th e outsi de
,
forming the crown ofthe horns. The

whol e crown forms a very acute angle w ith the beam. The

brow- antl er is directed forwards paral le l to the cran i al axis ; the
next three antlers are di rected outwa rds with a sl ight i ncl ina
t ion towards the front but those ofthe final curve po int up
wards

,
i ncl ining a l i ttl e to ei ther s i de

,
the ends ofal l the

branches ris ing a l i tt le
,
as does also the beam after its final

branch .

The hor ns usual ly do not i ncrease after having developed
s i xteen to eighteen points

,
the two basal antlers i ncluded ; but

somet imes horns with even as many as twenty- two poin ts are
to be found

,
and on old specimens a branch does occas ionally

grow ou t ofthe brow- po in t ofthe horns. The branches on

the final curve ofthe horns are closer to each other than on

any other part ofi t
,
and form the crown ; consequently on

each complete horn there is one brow- antler
,
two s ide branches

,

and four to seven crown - points
,
al l together from seven to ten

pomts .

The shape ofth ese horns is somewhat s imi l ar to that of
the hor ns ofC. mo r a l

,
w i th the d ifference

,
howev er

,
that the

crown ofthe l atter does not diffe r somuch from the other pa rts
ofth e horn as i t does i n C. elap /ms . The branches ofthe
crown in the present speci es form a s ingl e row

,
be ing placed

p
aral lel to each other

,
and not branching offi n different

irections ; somet imes they even run paral le l w i th the lower
antlers

,
i n wh ich latte r case the anter ior edge ofeach crown

po in t and that ofthe te rminal port ion ofthe beam are sharp ,

but the poster ior angle ve ry blunt
,
ofcourse in diffe rent speci
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mens to a d ifferent degree
,
th is not being at all regular or

constant . As soon as the an imal becomes adult the horns
begin to grow more slowly ; and they fin ish growing earl i er
than in the red deer

,
namely after the horns get from twelve

to fourteen po ints
,
or

,
at themost

,
s ixteen . Consequently each

complete horn possesses one brow- antler
,
two s ide branches

,

and from two to four crown- points . The age ofC. ma r a l
canbe est imated from the horns only up to six or eight years

,

whi lst that ofO. elap lms can be ascerta ined as l ate as n ine
or even eleven years. Both these speci es become adult about
the same age

,
namely five years

,
with ten branches to the

horns.

The horns of0. ma r a l are subj ect to numerous and consi

derab le vari at ions i n d ifferent specimens
,
part icularly in the

crown—wh ich ful ly corresponds with the s low growing ofthe
l atter . A lso the bend ofthe termi n al port ion ofthe beam is

variable in its l ength and d irections
,
as well as the branches of

the crown th emselves ; st i l l they are constantly fur ther apart
from each other than those ofC. elap lzus . The differences i n
the lengths ofth e poi nts seem to me to depend u pon the
an imal ’s age ; they are very cons iderabl e

,
as the length ofthe

crown- po ints differs from5”upwa rds to If the horn
h as long crown- poi nts

,
I have not iced tha t i t is cover ed

all over w ith numerous
,
sharp and very prominent r idges

,

wh ich in themselves give proof th at the an ima l is old. We

may therefore say that after six or eight years new points do
not develop

,
but the former ones ar e r eproduced ofl arger s i ze

,

but never to th e extremes ofthe
“

l ength or th ickness ofthe
points .

These extreme l imi ts ofthe development ofthe points do
not appear w ithout a corresponding shorten ing ofthe beam
i f th e branches are very long

,
say 21 inches, the beam does not

measure above 3% feet but i f the latter measures 44; or even
42 feet , the antlers do not exceed 15 to 1 8 inches ; and the
short beams

,
if compared w ith the long ones belonging to

an imals equal ly old
,
are “

a lways th icker .
Th e horns ofa young 0. ma r a l can a lways be dist ingu ished

from those ofa young 0. elap kus by their immense prepor
t ions . I have a lso observed tha t before the crown is deve
loped the termin al part ofthe beam is longer than the last
antlers

,
constantly forming a cons i der able part ofthe whol e

horn
,
v iz . about one th ird

,
where as th is branch in the horns of

C. elap lms does not exceed one fourth . Thi s is the case with
specimens wh ich possess from eight to ten t ines ; i n i nd ivi duals
ofsix years these proport ions are greater

,
but always present

the above-s tated characters .
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E ven in capt iv i ty th e difference in the colour can b e

not iced
,
wh ich probably depends upon the cl imate

,
as th e

specimen ofC. canadensz
'

s i n the Berl in Z oological Gardens
is greyer i n summer than the specimen i n theMoscow
Gardens. I h ave also not iced the fact th at Eguus fiemz

’

onus
,

wh ich in summer is dun and i n winter mouse-grey on the
steppes

,
h as remained mouse- gr ey all the year rou nd in th e

menager ie ofSt . P etersburg . On the other hand
,
the d iffer

ence between 0. mor a l and C. elop lms is very anc i ent, and
originated at a period oft ime when E urope and A s ia were
separated by the sea

,
wh ich at the P l iocene per iod occupied

the present deserts ofP ers i a
,
Turcomania

,
the Kirgics steppe

,

and Barbary ( in the western port ion ofSiber ia), as far as the
A rct ic Ocean

,
thus connect ing i t w i th the Indi an Ocean .

These deserts and steppes prove
,
by the ir salt l akes and plains

and the shells that are now and then dug ou t ofthe ground
,

th at here there w as once a sea ; and at present th ey form
th e l imi t where C. elap lzus and C. mor a l meet each other .
Th is l imi t at different t imes h as been
d ifferent . There w as a t ime when
0. elop lzus was distr ibuted as far as

the U ra l mountains ; th is is proved
by a horn which w as dug ou t ofthe
bed ofthe U ral river

,
a l i ttle below

the town ofU ral
,
and which is now

in the U ral A rmyMuseum. I give
a drawing ofi t h ere .
Judging from the form ofthe

crown ofth is horn
,
i t certa inly b e

longs to C. elop ltus, and does not

differ at al l from the r ecent horns of
that speci es. It is true that i n the
present specimen the antlers aremore
curved ; but some specimens ar e a lso
met with i n wh ich they ar e quite
str aight . Th e present specimen

,
how

ever
,
is typ ical in the varied direct ions

ofthe crown - points
,
which I have

shown to be the best characterist ic
ofthe horns ofC. elop lzus, and which
are very pla inly marked in th is U ral horn . Th is horn has
seven points— one brow- antler

,
two l atera l points

,
and four

crown- po ints, wh ich are placed in pair s and are all close to
one another .
I am sorry to say th at I cannot state fromwhich stra ta th is

horn was der ived, as i t h ad been already washed by the r iver
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{)
ro

p
r its or ig inal matr ix before it was dug ou t ofth e r iver ’s

C (

One ofthe branches is broken off; but the horn has ev i
dently not been carr ied far by the stream

,
as its natural ia

equal it ies ofsurface were qu ite ev ident and not at al l water
worn ; i t also reta ins its pedestal, and consequently was not

a cast horn . St i l l
,
after some compar isons

,
the t ime may

yet be eas i ly fixed when 0. clap/ms inhab ited th e U ral , th is
being further east than i t occurs now

,
towards the l imi t ofthe

d istr ibution ofC. mo r a l. I t could not have been during the
G laci a l per iod

,
as at th at t ime the whol e ofE uropean Russ ia

formed the bottom ofa sea ; nor could i t h ave been much
earl i er

,
as the horn dug ou t ofth e U ral so closely resembles

the recent ones. Consequently there rema ins the conclus ion
that C. elap lz us i nhab i ted the U ral after the glaci al per iod :
probably i t may have been at the period ofthe depos i t ion
ofthe “ black earth

,

”wh ich extends from Gal ici a as far as
th e Syrt

,
includ ing the region watered by the r iversVolga

and Dnj epr . Th e eastern front ier ofthe occurrence of
C
’
. Clap ltus at the present t ime runs between the Balt ic and
th e Bl ack Sea

,
meet ing there the elk . Towards the south

is distr ibuted over the Balean pen insul a
,
A si a tic

Tru 'key , and the Caucasus . I t is very probable that
,
at the

t ime when the elk arr ived in th e forests between th eVistula
and the A l ta i

,
i t drove ou t 0. elop l ws from these local i t ies and

forced i t to gofru'

ther west ; whi lst O. mor a l h as been dr iven
away further to the south - east . A t the t ime when 0. elop/z us

w a s d istr ibuted as far as the r iver U ral
,
C. mo r a l may have

occurred further west than i t does now
,
namely up to the

bas i n ofthe Tobol and r iver Turga i and Sar i - sa . I t is even
now met there

,
but only occas ional ly

,
i n the forests ofth e

Karkalinsk and Bayan - au lsk mounta ins . To the south from
the A lta i the maral

,
avo i d ing the steppes ofNor - saysan, inha

bits th e mounta in - forests which extend over the Thian - Shan
range . In R ussi an Siber i a i t h as been met with on the Semi
re tchj e and the Z a ilisky A l at au , in the mountai ns near Iss ik
ku l and Nar in

,
everywhere i n fi r -woods

,
and only occas ional ly

i n the greenwood d istr icts . In summer i t feeds even on the
A lp ine meadows

,
above the fir - d istr ict

,
and by n ight i t always

descends lower down to rest . In Spr ing i t somet imes feeds on
th e new leaves ofbushes . I t grazes usually about dusk— that
is
,
early in the morn ing and late i n the even ing

,
rest ing and

rumin at ing dur ing the day . I obta ined one at ten o
’

clock i n
the morn ing ofthe 20th September

,
when i t was rest ing .

The horns are cast i n Spring ; by the Tlrian- Shan deer about
the end ofA pr i l toMay . During the months ofJune and
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July the newly-grown horns are soft ; and th is is the t ime
when these an imals are mostly pursued by the Cossacks for
the sake oftheir horns, wh ich are readi ly bought by the
Ch inese people. In A ugust the horns become hard ; and in
September the ru t commences ; the change ofcoa t usua l ly
begins i n the month ofAugust . A young stag in my coll ee
t ion

,
shot on the 24th Septemb er at the sour ces ofthe r i verMerca
,
to the west fromVernoe, is 5’ 10”long, and 3’ 8" h igh

a t the shoulders . L i ke the old specimens
,
i t was a l ready in

thefa ll winter dr ess ; but the horns were only j ust commencing
to grow, forming two very smal l points on the skul l . I
r eckoned tha t i t was born in A pr i l , the more so as I saw

i n September a young h ind ofthe same s i ze
,
and a lso i n

w i nter dress
,
wh ich had been caught al ive i n July when i t was

qui te smal l . A ccord ing to th is the period ofgestat ion would
extendfor about seven and a ha lf months

,
namely from the

b eginn ing ofSeptember to the end ofA pr i l orMay .

A maral stag
,
i f caught when young

,
is very eas i ly tamed ;

the one seen by me i nVernec fol lowed its master l ike a dog ,
and was also very fr iendly w ith strangers. I t us ed to eat out

ofone’s hands, and somet imes even would wa lk into the rooms,
where i t smel led and looked at every th ing ; somet imes it r an
about the town

,
and

,
i n fact

,
knew the streets very wel l

indeed
,
as i t came home by itself and never lost its way . I t

fed on any plants i t could get hold of
,
on hay, oats, barley,

bread
,
boi led and raw potatoes

,
cabbage and all sorts ofroots

,

and was very part ial to the leaves ofapple- trees .M. W . P . Semenoffa lso kept a stag for abou t six years .

I t was always al lowed to run about at l iber ty
,
somet imes

keeping in the mountai nsfor several days
,
but a lways coming

back aga in . Dur ing the breeding- season i t assoc ia ted w ith
the w i ld deer ; but after th is season was over i t came back
aga in to stables

,
wh ich i t very seldom left dur ing the w inter .

I t must h ave been ult ima tely k i l led by some sportsmen who
mistook i tfor a wi l d deer .
Th e soft horns were every yea r cut offand sold to the

Ch inamen ; and i n several places stags are kept and bredfor
th at purpose

,
especia l ly in the A lta i Z ab aikalj e .

I obta ined a femal e specimenfor my col lect ion even further
than Issi k- kul

,
namely from the fir -woods ofSemsha i n the

Th i an-Shan mounta ins, on the 9th July
,
i n a very much

worn summer dress th is also proves the above- sta ted t ime of
the an imal ’s change ofcoat . There is very l i ttl e doubt that
i t occurs i n the fi r-woods ofthe A l exandrovsk mountains

,

and st i l l fur ther west th an Semsh a
,
at least about the r i ver

A la—archa .
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on I was again struck with th e resembl ance ofO. mor a l to
C. canadens z

'

s
,
wh ich I saw al ive in the Z oological Gardens at

Berl in ; but fromC. elap hus I always dist ingu ished the present
speci es correctly .

Th is l ed me to a comparat ive examinat ion ofth e three
forms

,
wh ich showedme th at I had hardly made a mistake in

suppos ing C. mo r a l to be 0. canodensz
'

s . I could only
d ist ingu ish the two by the l abels attached to them i n the
gardens or museums ; the d ifferences are so t r ifl ing and indi
stinct and at the t ime I even thought these d ifferences were not
constant .
It now seems to me tha t it would be unadvisabl e to reta in

the name ofC. canoa
’
ensz

’

s
,
var . osz

'

a tz
'

co ; and I th ink i t
would be more cor rect to name i t 0. mo r a l or 0. wop z

'

tz
'

,

wh ich lat ter name is better known to Amer ican zoologists
,

with three or even four loca l var iet i es
,
namely

Cer vus mor a l (0. wop z
'

ti).

A .Var . omer z
'

cona . B.Var . osz
'

otz
'

co .

a . conoclensz
'

s . a . sibz
'

r z
’

co .

b . co lzform'

co . b . songa r
’lca .

Var . songor z
'

co .
—These ar e the Thi an-Shan stags

,
which are

l arger than the Siber ian ones
,
and darker- coloured in winter,

being brownish grey and not ofa wh it ish colour ; and, finally
,

the stems and branches ofthe horns ofTh ian - Shan specimens
are longer and th icker .
The marking ofth e sk in and the d iv is ion ofthe points

from the stem ofthe horns— in short
,
al l the d ifferences sepa

rat ing 0. mor a l from 0. elop hus are present in Siber ian and

the Th i an-Shan specimens.

78. Cer vus cap r eolus pyga rgus .

I s common all over the north - eastern port ion
,
but occas ion

al ly occurs also i n th e neig hbour ing prov inces ; i t is com
monly to be met with in the mountains at an alt i tude offrom
6000 to feet abov e the level ofthe sea

,
hardly ever

descending lower than 6000.

79. Cer vus sp.

Th is deer
,
wh ich I cou l d not exactly i dent i fy

,
was observ ed

in the spring of1 858
,
by some hunters who accompan i ed me

as far as the left shore ofthe Sir -Darj a, near Port P eroff, in
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th e sacsau lnics
,
wh ich extends over some wooded d istricts .

Then aga in i n the autumn of1 866 I saw a horn in P ort
P e roff be longing ev idently to th is deer . I t was rather l arge

,

with six po i n ts but no crown ; and as I qu i te forgot to make
a drawin g ofi t

,
I cannot say to wh ich speci es i t belongs . I t

is certa inly a deer ’s horn belonging to the group of(J. e/aphus

and C. mo r a l. A t the t ime I though t i t belonged to C. elo

p hus . I t is
,
how eve r

,
ni ore l ikely to be 0. mo r a l

,
wh ich

might have descended to the Darj a from Karatau
,
hav ing

passed through the forests and pla ins
,
wh ich latter extend

from Sirsak to the west end ofthe Karatau mounta in cha in
,

and going round the l atter
,
these pla ins reach to the Darj a and

even further than that .
Here the quest ion ar ises

,
whether i t is the true 0. mo r a l

that inhabi ts the Karatau and Th i an - Shan mounta in - pla ins
,

w h ich are not covered w ith fi r—wood
,
or is i t a new spec ies

altogether .
No Specimens h ave ever been obta ined from th e western

h i lls ofTurkestan
,
and not even horns from there are known

and al l the informat ion w e have is t aken from the state
ments ofthe Kirg ics, as I h ave ah '

eady ment ioned in de
scr ib ing the d istr ibut ion ofC. mor a l.

80. E guus cobo llus .

I s common i n Tur kestan at al l seasons ofthe year . In
w inter i t i nhab its the lower pl aces

,
not abov e 6000 feet

,
but

i n summer goes even up the h ighest mounta ins .

81 . Eguus hemt
'

onus .

I s rath er rare i n Turkestan , and to be found only about the
Karatau mountai ns and near th e r ivers A r is,Keless

,
Clrirch ik

,

and th e del ta ofth e Sir -D arj a, and even from on ly du r ing
the winter .

82 . Eguus os t
'

nas .

I s rare i n the cast but common i n th e west ; i t does not
ascend far up i n th e h i lls, and is never to be met with above
6000 to 7000 feet .

83. Sus scr ofa op er .

I s common all over Turkestan
,
except th e south -western

d istr ict , and i nhab i ts the pla ins as wel l a s the mounta ins
,
in

wh ich latter i t also rerna rns dur ing the cold season .
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[In the copy ofth e ‘F auna ofTurkestan ’ t ransl ated by
me

,
I find the fol lowing short l ist ofaddenda , by Dr . N. A .

Sev ert z off.—F . C . C.]MAMMALIA .

1 . F elis ( Co tolynx ) chous (vel Chaos co tolynx ,

Occurs about Semiretchj e , Issik -kul
,
about Hodgent, and

in the whol e Z arev sh an val ley, Lower-Oxus ma rshes . It h as
cons iderably larger feet than F . ser vo lino .

2 . Conis our eus .

On the Oxus.

3. Vesper ugo noctu lo .

A t Cheena z on the Syr it was caught inMarch 1 875 ; not
observed before .

4. Sp ermophilus wonthop rymnus, Benn .

E rroneously not iced by me formerly as Sp .fe lons, L ich t . ,
wh ich also exi sts i n Tu rkestan, but only near the lower Syr .

Sp . wanthop rymnus w as found by me near Tashkent and
Cheena z , and near Samarkand by Russoff.

5. Spermop hi lus E ver smonni , Brdt .

F ound
,
i n the summer of1 874

,
near the mounta in- lake

Lairam- kul
,
north ofKulja .

XXXVI I .—D escr ip tions and F igu r es ofD eep
- Sea Sp onges

and their s
'

cu les
,fi

'

om the A tlantic Ocean
,
dr edg ed up on

boa rd HMS .

‘P or cup ine,
’
chiefly in 1 869 (concluded). By

H. J . CARTER
,
F .R .S. &c.

[Continuedfrom p . 324]

Cometello pyr u la , n . sp. (P l . X IV. fig . 20
,
and P l. XV.

fig . 38J
General form pear- l ike

,
twisted upon itselfor towards the

stem
,
which is attached to a smal l stone ; head pyr i form,

apicul ated by th e proj ection ofa con ical poi nt (P l . X IV.
fig . 20

,f) . Colou r cream- yel low . Surface smooth
,
hard

,

firm
,
punctate

,
each punctum being the apex ofa low con ical

project ion formed ofspicules arranged in a whorl - l ik e manner
(fig . 20

,
h) . P ores not seen

,
probably the puncta respect ively
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accompan ied by the stem ofanother
,
from wh ich the head

h as been broken off. The l abel onthe j ar is which gives
the local i ty and depth above ment ioned . I t appears to belong
to Schmidt ’s genus “Cometello” (

‘A tl ant isch . Spong ienf.
’

1 870
,
p . and under other c i rcumstances might grow erect

and have a longer stem
,
a s the headless one (fig. 20

,
0) seems

to point ou t. Th e spicules i nd icate an all i ance w i th those of
the group Halichondr ina

,
wh ile the compactness ofth e t issue

is l ike that ofthe Suber ite Ho lichondr ia suber ea
,
&c. In the

j ar w ith i t are specimens ofHa lichondr io ca rnoso
,
Polymastia ,

Hymerop hio ver ticillota
,
P ha lcellio ventilohr um

,
and Tethyo

cr anium=D ona tio
,
Gray .

Hymer op hia microcionides , n . sp . (Not i llustra ted.)
General aspect l amin iform,

extremely th in
,
fol lowing hor i

z ontally the form ofthe surface on which i t may be growing .

Colour new l ight yellow . Sur face h irsute from the proj ect ion
oflong smooth sp icules. P ores and vents i nd ist inct . Inter
n al structure cons ist ing ofa l ayer ofspined spicules conru sedly
a rranged

,
ou t ofwhich spr ing vert ical ly others which give the

h i rsute character j ust ment ioned . Spicules oftwo kinds
,
v iz .

skeleton and fl esh - Sp icules . Skeleton‘ spicu le ofthree forms
,

v iz .

— 1
,
l arge

,
long, acuate, smooth

,
nearly straight

,
a tte

nu atingly pointed, i ncreas ing in s i ze gradua l ly from the la rge
or fixed to the smal l or free end

,
100 by l -é- 1 800th inch ;

2
,
sub skclcton

,
much smal ler than the forego ing

,
acuate

,
short

spined, attenuating ly poin ted, sl ightly curved towards the fixed
end

,
wh ich is a l itt le smal l er than that ofthe shaft that fol lows

i t
,
1 6 by 1 - 1 800th inch ; 3, sub skclcton, cyl indr ical , ci rcul arly

curved ( that is rainbow l ike), sp ined throughout, especi al ly at
th e ends

,
which are obtuse and round

,
10 by é- l 800th inch .

F lesh - spicule ofone form only, viz . equ i anchorate
,
small

,

nav icular i n form
,
rather bent in the shaft

,
6- 6000ths i nch

long . Th e curved
,
cyl indrical

,
spined spicule forms a dense

l ayer i n wh ich the two acu ates are fixed vert ical ly by thei r
l arge ends

,
the spined acuate only just appear ing above the

surface
,
wh ile the l arge smooth one is 1 - 1 2th inch long

,
and

theflesh - spicule
,
or anchorate

,
scattered i rregularly throughout

the l amina . Si ze ofspecimen about inch in diameter
,
and

1 -96th inch th ick , exclus ive ofthe long sp icules .

Ha l) .Marine
,
on hard obj ects .

Loc. Stat ion 25, in 374 fathoms, near Cape St.Vincent,
growing over a p iece ofP ocho str ello ohyssi .

063 . There is noth ing pecul iar in th is sponge beyond its
resemblance toMicr ociona i n its growth

,
form

,
and spicules .
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InMicrociona
,
however

,
the arrangemen t ofthe l atter is for

themos t part scopiform
,
or i n vert ical bundles (hence Schmidt ’s

name Seap o lina wh i le here there is a d ist inct l ayer
formed by the curved spinous spicules

,
ou t ofwh ich the

acua tes proj ect separately and d i rectly upwards l ike ha i rs on

the surface ofthe body . The equ ianchorate is l ike that ofMicr ociono ; and most probably both i t and I Igmer op hio wi l l
hereafte r be shown to be in timately al l ied .

Since th is w as written
,
Mr . T . Higgin h as sent me a

specirrren ofa l ike sponge
,
which he found on a p i ece ofold

stony cora l from Grenada
,
i n the W est Indies . I t is l ami n i

form
,
extremely th in

,
and cons ists ofa l ayer ofspin i fe rous

spicules
,
ou t ofwhich proj ect a number ofsmooth long acua tes

lrirsu tely . Bu t the bedd ing sp ined sp icul es are quadr ir adia te ,
somewhat l ike i n form to those ofD ercitus nig er ; and I could
detect no k ind offlesh - spicule .

Suber ites mosso
,
Sdt. (Spong . Adr iat.Meeres

,
p . 67

,

Taf. v i i . fig.

Two fragments ofth is sponge were dredged up at stat ion 65
i n 345 fathoms . They cons ist ofsmal l round branches about
2 inches long

,
wh ich are aga in branched i rregularly and more

or less coalescent . Indeed they look a s i f they had been torn
offfrom some l arger coalescent mass ofvert ical branches of
the same nature . The colour is l ight yellow

,
the surface

v i l lous
,
the structur e compact

,
and the sp icule ofone kind

only
,
v iz . pin - l ike

,
with smooth

,
fus i form

,
pointed shaft and

more or less oval head .

The tendency ofth is sponge is ev idently to coalesce
,
so

that
,
in its lower or older part

,
i t becomes mass ive

,
as seen

in the spec imen i l l ustrated by Schmi dt , where the tops of
the branches only rema in free . A s imi l ar specimen exists
in th e Bri t ishMuseum,

where i t is even more consol i
dated and another where th e branches have rema ined more
separate and te rminate in flattened d igitate or serrate marg ins
respect i ve ly

,
l ike toes on the human foot . These came from

the coast ofP ortugal . I h ave also a spec imen ofthe k ind
from theMaur it ius

,
sent to me by Dr . D ick ie

,
ofa p ink ish

yel low colour .
A nother i n th e Br i t ish -Museum col l ect ion was dredged rip

by Sir J . ltoss in south lat i tude
,
depth 206 fathoms ; but

i t is ofa l eaden grey colour
,
and possess ing a p in - l ike spicul e

,

i n wh ich the head is for the most part s rhcr ical and much
l arger th an any oth er part ofthe spicule

,
have proposed for

th is ( i nMS. ) the name of“ Sa lier ites onto rctz
’

co .

” In its su r
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face are nestled paras i t ical ly many smal l crustaceans
,
which

have been named
,
described

,
and figured by the R ev . Thomas

R . R . Stebbing
,
M.A . A nnals

,

’
1 875

,
vol . xv . p . 1 84

,
pl . xv .

fig . 1
,

P OLYMASTINA .

(ou a r és‘, n ipple .)
I would propose th is namefor a gr oup ofsponges which

rov isiorrally migh t be placed before D ono tina
,
i n the suborderlSub er itida

,
under the order Holorhaph idota i n my classifica

t ion Ann.

’
1 875

,
v ol . xv i . p . character i z ing i t by a

smooth appendicul ate (mastophorous) surface
,
for the most

part sess i le
,
somet imes stalked ; composed internal ly ofa

rad iat ing structur e cons ist ing ofbundles ofl arge
,
smooth

pointed
,
fus iform spicules

,
for the most part round or inflated

p in—l ike at the inner or l arger end
,
somet imes acerate or sharp

at both ends ; faced w ith a smaller spicule ofthe l ike form
,

wh ich
,
together w i th the l arger ones

,
proj ect more or l ess

beyond the surface
,
so as to give i t the v i l lous character above

ment ioned . More or less hol low or soft internal ly
,
or in

tensely compact and hard throughout .
Ofthese

,
P olymas tia br evis, hu lhosa ,mami lla r is, orna ta,and

r obusta
,
Bk . (op . cit. v ol . i i i . also Thecop hor a semi

suber ites
,
Sdt.

,
T. ihlo

,
Wy . Thomson

,
R ina ldo uher r imo

,

Sdt.
,
with the

,
to me

,
stalked forms

,
v iz. P olymas tia s tipi

to to
,
n . sp.

,
Oometello simp lex , n . sp .

,
and P odosp ong io Lor ent z ,

Bocage
,
together wi th the l amin i form La tr uncu lio cr a ter a

,

Bocage
,
have all

,
with th e except ion ofOometello simp lex ,

which seems to have come from the chops ”ofthe E ngl ish
Channel

,
been dredged up at various stat ions respect ively b e

tween the north ofScotl and and the Faroe Isl ands
,
especi al ly

at stat ion 65
,
i n 345 fathoms.

Other speci es ofP olymas tia have been descr ibed and i l lus
trated by Dr . Bowerbank (op . ci t.) v iz . P . conifera , r adiosa

,

and sp inu la r io, also by Schmidt (A tlant isch . Spong ienf.
v iz . R odiello sp inu la r io , Sol. , E umo tia sitiens and

the stalked sponge Cometella s tella to perhaps ; wh i le Bal
samo-Cr ivel l i i n 1 863 (A tt i del l a Soc. Ital . di Scienze

,
v ol. v .

t av . v i . figs . 10—1 7) fi r st ofo ll figu red th e speci es Suber i tes
appendicu la tus . I t is poss ibl e that several ofthese speci es
are but different forms ofthe same ; hencefurther observat ions
may cons iderably reduce thei r number .
The second k ind ofsponges i ncluded under P olymastina is

the hard
,
sol id

,
compact one

,
but st i l l present ing the same

k ind ofspicules and v il lous surface . One ofthese I descr ibed
and i l lustrated in 1 870under the name ofTr a chgo p ernucleo to
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truncate obl iquely above and hor i zontal ly below,
the trun

cated areas being ci rcumscr ibed by a promi nent r idge
,
which

above
,
when fully developed

,
r ises i nto a ci rcul ar wal l that

terminates the head . Stem long
,
sl ender

,
expanded at first

where i n connex ion with the head
,
then narrow

,
and after

wards gradual ly increasing towards the lower end
,
where i t

suddenly th ickens into an i rregularly bulbous form
,
to ter

minate in a bunch ofnumerous root- l ike fibres more or l ess
matted together w ith the sand i n wh ich the Sponge has been
fixed . Colour grey . Surface h i rsute throughout

,
h irsute

ness especi al ly evident over the head and r idges formed
by the pointed ends ofproj ect ing spicules

,
wh ich

,
taking a

Spi ral direct ion round the body
,
end i n a whorl for the most

part s ituated in the centre ofthe summi t ; stem rugose or
corrugated ci rcularly on the surface

,
where the rugae are

most prominent at the lower part . P ores not seen . Vents
on the summi t and upper part ofthe head respect ively

,
con

s ist ing ofa l arge one i n the centre ofthe whorl
,
and one to

five smal ler ones along the proj ect ing l ine formed by the
upper r idge

,
each vent prolonged by a l ittle con ical tuft of

spicules . Internal str ucture radi ate
,
cons ist ing ofbundles of

l arge spicules imbedded in sarcode and issu ing in gyrate l ines
from a central poi nt towards the ci rcumference

,
where thei r

points i ntermingle w ith those ofa dermal layer ofsmal l
spicules

,
wh ich thus together produce the h irsute surface ;

tr aversed by the branches ofthe excretory cana l - systems
wh ich terminate at the vents ment ioned . Stem internally
consist ing ofa gently spiral cord formed ofl arge long spicules
appl ied longitudinal ly to each other success ively

,
where they

are all held together by sarcode
,
and covered by a dense

dermal l ayer or sheath
,
through wh ich the dermal spicules

proj ect perpendicularly in the form ofa minute crust . Spi
cules ofone form only and two s i zes

,
viz . a body and a

dermal - spicu le . Body-spicule large
,
long

,
acera te

,
fus iform

,

attenuatingly pointed at both ends, one ofwh ich is s lightly
obtu se

,
near ly stra ight

,
250 by 4- 1800ths inch . Dermal

spicul e ofthe same form
,
but only a 40th part ofthe length

,

being 6—8 by - 1 800th i nch . The body- spicule ch i efly
be longs to the stem and bundles ofthe head

,
each ofwhich is

faced by the layer ofdermal spicules
,
wh i le an intermedi ate

s i ze fi l l i ng up the interstices ofth e head causes the h i rsute
character there to be more ev ident than on the stem

,
where

th e dermal spicule alone exists .

Si z e. Th is
,
l ike the form

,
depends upon age and the degree

ofdevelopment . The largest I have is about as inches long,
3
1
,
an inch ofwhich is head and the rest stem ; the head is
about 7 57, i nch in di ameter at its upper part .
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Ha l) .Marine
,
growing erect in a sandy bot tom

,
in which

the root- l ike fibres a re spread ou tfor fi xat ion .

Loc. Clriefly between the north ofScotl and and the F arc e
Islands.

Obs . The above descr ipt ion shows that the structure ofthe
head is es sent i al ly l ike that ofthe sess il e Polgmos tiw ,

Bk. ;
hence its des ignat ion wh ile the lower end ofthe stem

,
be ing

suddenly enla rged and ternrina ting in a bunch ofnume rous
rootle ts

,
contras ts strong ly w i th the fo l lowing spec ies , which

the reve rse
,
although the s trrrcturc ofthe head he re too wil l

b e seen to rescnrb le that ofP olymas tia . A t fi rst I thought
P olg rno stio s tip ito ta was Sars

’

s [lg o lonemo long iss imnm,
s i nce

some ofthe Spec imens ofthe former (which came from near
Cape St.Vincent) a re exactly l i ke h is figures : but there is 11 0

centra l i nfl at ion ofthe spicule i n any ofthem ; and i f there
w ere

,
there would be no sex rad iate cross ofthe central canal

,

wh ich is pecul iarly
,
as Schmidt h as not iced

,
the character of

th e I l e x actirrellida : therefore I wonder that the name of
Ifg o lonema should h ave been appl ied to these sponges a

glass s tem a lone does not make a lrex actinellid sponge . The

sanre migh t be sa id ofLe ven’s H. bor ea le (figs . 9—1 1
,
Ann.

’

1868
,
v ol. i i . p . 8 1

,
pl . v i . ) wh ile P rof. VVy . Thomson

Depths ofthe Sea
,

’ p . 1 14) only g ives a figure ofthe enti re
sponge without a llud ing to the fornr ofthe sp icules. Sti l l
the forms represente d b y Lovén

’

s
,
Sars ’s

,
and Thomson ’s

figures respect ively ofthe ent i re sponge are al l present among
those dredged up on board the P orcupine

,

’ none ofwh ich
have any central inflat ion on the spicule : or i f so

,
i t must

be the except ion for after repeated ex ami n at ions I have not
found one .

Comete lla Simp lex , n . sp. (P l. XVI . fig.

General form cons ist ing ofa head and stem. Head obovate
globular

,
pass ing below into a fine s ta lk

,
wh ich

,
narrowing

towards the lower end , d iv ides d ichotomously into a few del i
cate

,
dendriform

,
root - l ike fibres . Colour l ight yel low . Su r

face ofhea d and stem h irsute throughout
,
h irsuteness espe

cia lly prominent over the former, aris ing from the proj ect ion
ofth e po in ted ends ofthe spicules. P ores and vents not ev i
dent . Intemal structure rad iate

,
cons ist ing ofbundles ofl arge

Spicules extending from a central
p
oint to the c i rcumference

,

where they are met by a much srna ler set
,
wh ich toge ther pro

duce the h irsute appearance ; hea d in a longitud inal sect ion pre
sent ing a th in transparent de rmal layer, then an opaque much
th icker subdermal zone

,
followed by a layer ofcompressed

cav i t ies
,
wh ich be long to the excretory canal - system

,
final ly

27*
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rest ing on the radi at ing structure ofthe centre (see sect ion '

of
Cometella pyru la , P l. X IV. fig . 20

,
d) . Stem internal ly con!

s isting ofl arge Spicul es appl ied longitudina lly to each other
success ively as they are held together by sarcode

,
and

'
finally

covered by a denser dermal sheath
,
p ierced perpendicularly by

smal ler Spicules . Spicules ofthree forms, v i z . acuate, sub
pinlike , and pinlike or dermal

,
al l smooth

,
nearly stra ight

,

fus i form
,
and attenuatingly poin ted . The l argest or acuate

h as the large end rounded and a l ittl e l ess in diameter than
the shaft

,
150 by - 1 800th inch ; th e smal lest or dermal is

pinlike, with globular terminal i nflat ion , also a l i ttl e less i n
d iameter th an the shaft, 20 by é- 1 800th i nch and the sub
pinlike ofi ntermed iate s i ze between the two

,
with the termi

n al i nflat ion equal ly var i able, as the globular head appears to
pass gradual ly into the s imple, round, acuate or uninflated end
ofthe large skeleton - spicule . The l argest spicules are con
fined to the stem and the bundles in the head, both ofwh ich
are faced by a l ayer ofthe pinlike dermal sp icule, mi xed
w ith the intermed i ate sub -

pinlike ones
,
not only i n the head

but throughout the stem. Size ofspecimen (for there is only
one) —2 inch long in totality, ofwh ich 7

9

5 belong to the head .

Ha b .Mar ine, growing erect, fixed in a sandy bottom by
the root- l ike fibres above ment ioned .

Loc. P robably the “ chops”ofthe E ngl ish Channel in about
500 fathoms .

063 . A lthough there is no number on the j ar conta in ing
th is specimen , its concomi tants seem to i nd icate the local ity
j ust ment ioned . By a compar ison with the foregoing speci es

,

Viz . P olymastz
'

a stzpi ta ta , the po ints ofdifference w i ll be
obv ious

,
although the structure ofthe head together w ith the

forms and d ispos i t ion ofthe spicules respect ively closely a l l ies
it to the P olymastina . The specimen is very smal l ; and there
fore its ful ly developed formma be somewha t d ifferent

,
as i n

the last speci es . Being l ike Schmidt’s genus Cometella in
figure and const i tut ion

,
I have given i t h is gener ic name

,
with

the specific designat ion of simp lex ,
”
as i t contains no flesh

spicule l ike that of0. stella ta
, Sdt.

P odospong ia Lovem
’

z
’

and La tr uncu lz
'

a cr a ter a
,
Boc.

Specimens ofthese two sponges, so wel l descr ibed and i l lus
tratad by Bocage (Journ . d . Sc.Math . P hys . et Na turelles

,

no. iv . Lisbonne, were dredged up between the north of
Scotl and and the Faroe Isl ands, and the former also at two
or three other stat ions between th is and the coast ofP ortugal .
Between Scotland and the Faroe Islands, the former came
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i nto the lobes respect ively ofthe petrous crust . Vents i n the
cr ibr iform structure at the bottom ofthe deep depress ions
ofthe surface . Internal structure cons ist ing ofa c i rcum
ferential zone ofspicules arranged paral lel to each other
and perpend icular to the body- substance on which thei r
po inted ends rest

,
whi le their heads support the petrous

crust ofs i l iceous bal ls ; composed ofthe “ zone- spicule p a r

ex cellence (fig . 45
,
a ), the “ body- spicule (fig. 45

,
c), and

the two forms of anchor ing- spicule ” (fig. 45
,

Body
substance composed ofthe body- sp icules alone

,
held toge

ther by areol ar sarcode charged more or less with flesh Spicules
,

and traversed by the branches ofthe excretory canal- system.

E xcretory canal ystem most developed towards the ci rcum
ference

,
least towards the centre ofthe body- subs tance

,
where

the spicules are most densely aggregated and the structure
most compact

,
whence the su bnucleated appearance . Sh ele

ton-s ioules ofthree forms
,
v i z .

—1
,
the zone—spicule

,
com

posed
)

ofa long
,
stout

,
stra ight shaft

,
smooth

,
round

,
sharp

pointed
,
and directed internal ly

,
support ing a head cons isting

ofthree arms
,
furcated

,
expanded hor i zontal ly

,
and a l i tt l e

recurved
,
support ing the petrous crust externally

,
shaft 1 7O by

8- 1 800th s i nch
,
total expans ion ofthe arms 54- 1 800ths inch in

d i ameter (fig . 45
,
a ) 2, body or stapl e sp icule

,
acerate

,
stout

,

more or l ess curved
,
smooth

,
round

,
attenu atingly poi nted,

mi xed w ith the zone- spicules
,
where i t often p ierces the

crust
,
and forming

,
with the except ion ofthe s i l iceous balls i n

al l stages ofdeve lopment and the body- stella tes exclusively
,

the skeleton - spicule ofthe body- substance
,
1 90 by 5- 1800ths

i nch (fig . 45
,
c) ; 3, anchor ing- spicule

,
composed ofa long

,

del icate
,
stra ight shaft

,
smooth

,
round

,
sharp- pointed

,
and

d i rected i nternal ly
,
support ing a smal l head with usual ly three

del icate arms recurved l ike the flukes ofan anchor
,
or extended

l ike the prong ofa fork (fig . 45
,
d ), associ ated with the zone

sp icules
,
but often p iercing the petrous crust so as to form

anchor ing- spicules ex tema lly , which are for the most part
broken off

,
shaft very long and th in

,
var i able i n length

,
arms

about 9- 1 800ths inch long . F lesh - spicules offour forms
,

v iz .
—1

,
th e nodastrellum

,
globular

,
the rays being repre

sented by minute round tubercles about 2- 6000ths i nch i n
d iameter

,
hence its name

,
most abundant in th e dermal r eticu

l at ion (fig . 45
, g , k) 2

,
dermal

,
acerate

,
sl ightly curved

,

smooth
,
round

,
a ttenu atingly pointed, support ing the dermal

ret iculat ion over the petrous crust
,
about 22 by é- l SOOth inch

(fig . 45
,
it) 3, s ili ceous bal l, Sphero idal or el l ipt ical (fig . 45

,f),
s l ightly compressed

,
present ing

,
when fully developed

,
a tessel

l ated ste l l i ferous surface
,
and a h ilum- l ike depress ion on the
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flattened s ides respect ive ly
,
composed ofrad iat ing

,
col umnar

structure inte rnally
,
each pi llar end ing on the surface in a

l i ttle s te llifomi head
,
which

,
i n j uxtapos it ion , produces the

tesse l lated appea rance ment ioned ; the s i l iceous bal ls at matu
rity fo rm the crust

,
and are scattered throughout the sarcode

ofthe outer part ofthe body- subs tance and zone
,
as before

stated
,
in al l stages ofgrowth

,
where the i r g rada tionary deve

10pment may be eas i ly observed ; l argest or adult s i ze about
7 - 1800ths i nch in d iame ter : 4

,
body- stel late

,
cons ist ing ofa

s ta rl ike spicule with con ical po inted rays
,
un ited together i n

the centre w itlzout a nucleus or body (fig . 45
,
e
,

sparse]
sca tte red through th e bedy - substance

,
about 3- 6000ths incfi

i n d iamete r. Si ze ofl arges t specimens
,
which are tuberous

,

4 inches i n d iameter ; s i ze ofsmal lest spec imens, wh ich are
sphero idal

,
4- 1 2ths i nch in d iameter.

Ha b .Marine
,
free or attached to sol i d bodies .

Loc. In the deep water between the north ofScotland
,
the

north -west ofShetland
,
and the Faroe Isl ands

,
at stat ions 51

,

57
,
6 1 - 63

,
and 65 respect ively ; also near Cape St.Vincent .

Obs . It is d ifficult to find a sat isfactory d ist ingu ish ing
character among mos t ofthe Geodina

,
as they are so much

al ike in al l parts ofthe world . In the above instance th is is
ch iefly to be found in the nodose form ofthe su 1face- sp icule
or stel l ate

,
and hence the des ignat ion “

nodas tr ella ;
”wh i le the

furcate d ivis ion ofthe arms ofthe zone - spicule appears to offer
(for the specimens dredged up on board the ‘P orcup ine ’ at
least) a conven ient character for separat ion

,
i f not also for

recogn iz ing the embryonz
’

cform ofthe ovum
,
as wi ll presently

be seen .

I t w as at the base ofa specimen ofone ofthese Geodz'ce , about
2 inches in diameter

,
that I found two proj ect ing spicules

bearing respect ively a globular embryon ic form,
wh ich

,
from

its s i ze
,
appears to b e the fi rst stage after the el iminat ion of

the ovum ofth is spec ies . These Imounted in balsam together
,

on th e spicules bear ing them respect ively as I found them.

One
,
the larges t

,
is 1 4 and the other 9- 1 800ths inch i n

d iamete r . They are both composed offurcate zone—spicules
,

w h ich have the furcated arms oftheir heads i ncurvated over
the conv e x i ty ofthe embryo

,
wh i le the i r shafts are d i rected

towards the centre ; i n bo th , too, the sarcode is sparse ly charged
w ith minute ste lla tes

,
from some ofwh ich the s i l iceous balls

migh t subsequent ly have become deve loped , as the latter ori
g inate in th is way , wh ile w hen ful ly de veloped the s i l iceous
bal l is nearly a s large as the whole embryo i tself. Bes ides
these spicules

,
the smal ler specimen possesses the acerate body

spicule
,
wh ich proj ects a l ittle beyond the su rface ; and one or
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two ofthese l inear proj ect ing shafts having been broken off
leads me to i nfer that these might h ave been anchor ing
Spicules wh ich had lost thei r heads, as the latter are not to
be seen on ei ther embryo. The whol e ofthe embryo and its
spicules are

,
ofcourse

,
ofmicroscop ic minuteness

,
as they can

only be seen w ith é- inch compound power
,
equal to nearly

400 diameters , although qu ite as cl ear ly as i f the spicules had
been ofthe l argest s i ze .
I have been thus part icular i n descr ib ing these embryos

t aken from the base ofa Geodia and corresponding in the
form oftheir Spicules with those ofth at Geodia

,
because the

name ofovarium has been appli ed to the s i l iceous balls
ofthe petrous crust by Dr . Bowerbank

,
and that of“ ov isacs

by the late Dr . Gray in h is “ Notes on the A rrangement of
S onges (P . Z . S. 9thMay , whi le many others have
adbpted a s imi l ar terminology ; so that, had not Dr . Johnston
(Br i t . Spong . 1 842

,
p . Schmidt

,
and those who hav e

part icularly examined these bod ies from their earl i est appear
ance to thei r ful l development

,
wh ich every specimen of

Geodia presents i n abundance, been perfectly sa t isfied tha t
they could not be cons i dered reproduct ive elements ofthe
Geodia under any form,

these two embryos would prove tha t
the si l iceous ba l ls are noth ing more than sponge- spicules
ofth is part icu l ar form ; bes ides, they have just the appear
ance and general character ofthe embryos ofTetbya cr anium

,

which I descr ibed and i l lustrated in 1 872 (Ann. Mag . Nat .

Hist . v ol . i x . p . 426
,
pl .

Th e descr ipt ion ofGeodia nodastr ella above given may
appear prol ix ; but i t is the first t ime that I have had the
opportuni ty ofgiv ing a typ ica l one ; and the species are so

much al ike that th is i n its general characters may servefor all

the rest .

Geodia megastr ella , n . sp. (P l. XVI . figs . 46 and
General form hemispheroida l

,
elongate

,
flattened at the base

,

where i t is adherent to the surface ofthe large fragment of
Cor a llistes Bower bankii on which i t has grown

,
present ing a

large ci rcul ar aperture on the summi t . Colour now grey.

Su rface
,
where not r ubbed off

,
the same as i n the foregoing

speci es but the stel late ofthe dermis (fig . it
,

fu rn ished
with minutely spined capitate rays instead ofs imple nodes

,

and the s i l iceous ball very large
,
being 13- 1 800ths inch in

diameter (fig . g ) . P ores as i n the last speci es (fig . 46
,
c) .Vent single

,
on the summi t

,
consist ing ofa large ci rcular hole

partly closed by a diaphragmofsarcode (fig . 46
,

Internal
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is only 87 by 3- 1 800ths inch long, and the arms 29- 1 800ths

i nch o1lg respect ively . Here also there is a tendency to

b ifurcat ion in the l atter ; whi le the large stel late (megastrellum)
ofthe i nter ior

,
although ofthe same s i ze as that ofthe fore

go ing species
,
hasfor the most part only six arms

,
and these

are smooth
,
not microsp ined (fig . 47

,
d, as i n the foregoing

species .

Ha b .Mar ine .
Loo. A bove ment ioned .

Obs . W i th only a fragment ofthe capp ing or petrous crust
ofth is form

,
th is is al l that can be stated descr ipt ively about

its spicules and the general formofthe ent ire sponge ofcourse
is absent al together .
The specimen

,
however

,
is very interest ing in a develop

mental po int ofv iew ; for its spicules being in many instances
abnormal i n form

,
especi al ly the s i l iceous ball

,
shows how

i nt imately the l atter is connected w ith a stellate
,
and how

,
in

al l probab il i ty in its minutest form
,
i t always or ig inates i n one .

Thus the s i l iceous bal l
,
even when offul l s i ze

,
often presents

i tself here in the form ofa th ick coarse stellate
,
with from five

to seven arms
,
each ofwh ich may present more or l ess ofthe

l i ttl e stel l ate terminat ions which
,
i n juxtapos i t ion

,
make up

the tessel lated surface ofthe matured and normal ly developed
bal l

,
showing pla inly that the latter belongs to the stel late

group ofspicules.

W e see a s imil ar development ofthe si l iceous bal l in Dr .
Bowerb ank

’

s i l lustrat ions ofGeodia tuber osa (P roc. Z ool . Soc.

1 872
,
pl . 46 . fig . 1 1 ) and especial ly in the abnormal develop

ments given by Schmidt (Spong . Kuste A lg ier
,
1 868

,
Taf. iv .

fig . 6) on the left s ide ofthe i l lustrat ions ofStelletta inter

media
,
where

,
as Stelletta h as no s i l iceous bal ls

,
i t is evidently

th e abnormal development ofthe stel late i tself
,
which closely

approaches that ofthe abnormally developed s i l iceous bal l i n
Geodia meg a str ella , var . lcevisp ina .

The fact
,
too

,
th at the s i l iceous ball belongs to and probably

or ig inates i n a stel l ate form
,
bears upon the nature ofthe

stellates present i n the embryos ofGeodia meg as tr ella , wh ich
al together are respectively hardly larger than the full - s ized
s i l iceous balls ofth is speci es

,
and therefore can only present

these bal ls i n a rud imentary state— that is
,
in the stel late form.

In the three spec i es ofGeodia above descr ibed
,
the fluked

anchor ing- spicule somewhat differs i n the form ofits head
,
as

may be seen in the i l lustrat ions ; but th is h as not been ins isted
on i n the descr iptions

,
because the form often differs so much

even in the same species.
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Stelletta p a clias tr ello itles , 11 . Sp. (P l. XV. fig . 40
,
&c .)

General fo rm l arge
,
flat

,
th ick

,
i rregularly undulated

,
amor

phons
,
composed ofa confused mass ofspicules margin th ick

,

round
,
and also i rregularly undu lous

,
except whe re i t appears

to have been broken offfrom the subma rme ob
'

ect to wh ich
the sponge had been attached . Colour cream-yellow . Upper
and under surfaces so much al ike as to be almost undist inguish
able

,
the forme r undulat ing

,
even

,
as ) erous from proj ection of

the ends ofthe large spicu les
,
which are more or less con

fuscdly and hori zontal ly imbedded in the dermal sarcode ;
the latter s imi lar

,
but more granu l ar

,
and somet imes i nd icated

by the impress ions ofsmal l pebbles 011 wh ich the sponge may
have rested wh ile growing the whol e more or less enveloping
smal l objects such as minute Foramin i fera smal l
shel ls

,
&c.

,
also overgrown by a var iety ofother sponges .

P ores ch iefly in the dermal sarcode
,
tympaniz ing the i nterst ices

between the proj ect ing spicules . Vents s ingl e or i n groups
,

more or less i rregularly scattered over both surfaces
,
especi a l ly

the lower one . Internal structure more compact
,
cons ist ing

also ofa confused mass ofspicules held together by cancel l ated
sarcode

,
t raversed by the branched canals ofthe excretory

system
,
wh ich ch iefly run towards the lower su rface

,
where

they end in the vents ment ioned . Spicules oftwo k inds
,
viz .

skeleton and flesh - spicules. Skeleton- spicules ofthree forms
,

v i z . z— l
,
zone- spicule

,
comparat ively small

,
cons ist ing ofa

th ree - armed shaft
,
arms equal

,
equ id istant

,
s imple

,
smooth

,

sharp - po i nted
,
expanded a lmost hori zontal ly and sl ightly

recurved ; shaft about twice the length ofthe arm
,
stra ight

,

smooth
,
sharp - poin ted

,
60 by 5- 1 800ths i nch

,
arm 35 by

4- 1 800ths inch (P l. XV. fig . 40
,
b) ; 2, body—spicule , very

la rg e s imple acerate , sl ightly curved
,
and sha1p - po inted

,
260

by 7
- 1 800ths i nch (fig . 40

,
a ) ; 3, anchor ing- spicule

,
a three

armed shaft
,
arms equal

,
equ id istant

,
s imple

,
smooth

,
sharp

po in ted
,
at fi rst expanded for a short distance

,
and then sud

denly b ent backward ; shaft th i n and v ery long , smooth , stra ight,
sharp - po inted

,
260 by 15- 1 800th i nch long

,
arms 1 2 by 1&

1 800th long (fig . 40
,
o
,
It). The forked form not observed .

F lesh - spicules offour forms
,
v iz .

— 1
,
long

,
s imple

,
ace rate

,

s l ightly curved and th ickly microspined, 58 by 14- 6000th

inch
,
but ve ry variable i n s i ze (fig . 40

,
d
,
i ) ; 2, short, s imple,

acerate
,
curved or bent in the centre

,
with or without centra l

inflat ion
,
po inted or obtuse at the extremi t ies

,
th ickly micro

spined
,
1 1 by .

2- 6000tl1s inch (fig . 40
,
e) ; 3, globular stel late ,

of6 or 7 rays, rays unequal , microspined at the extremi t ies,
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4- 6000ths inch in total d iameter (fig . 40
,f) elongated stel

l ate
,
axis baci l l iform

,
twisted and Spined

,
spru es or rays l inear

,

8- 6000ths inch long (fig. 40
, g) . Z one-spicules ch iefly con

fined to the surface
,
where they are disposed together con

fusedly, with thei r armsfor the most part expanded over the
surface and thei r shafts directed inwards . Body- spicule

,
wh ich

is the staple form and dominant s i ze, confusedly spread through
ou t the mass

,
andwhere near the surface proj ect ing through i t

so as to give a horr ibly asperous character . A nchor ing- spicule
much less numerous

,
imbedded in the genera l structure

,
or

proj ect ing w ith its head outward s and the shaft i n the sponge .
F lesh—spicule disposed in a mass among the foregoing

,
so as

to fi l l up the interst ices
,
where No. 2 is ch i efly confined to the

surface
,
the stellates being for the most part scanty . Si ze of

specimens averages 5 i nches broad by 1 inch th ick .

Ha b .Marine
,
frequently free

,
not fixed .

Loc. A t l ant ic Ocean
,
i n 374 fathoms

,
at stat ion 25

,
near

Cape St.Vincent .
Obs . Th e fragments ofth is sponge, i n their flat, amorphous

forms
,
respect ively resemble the broken ones ofa th ick

,
coa rse

,

uneven earthenware dish with the edges rounded . F our are
dry and without number ; whi le the fifth is i n a la rge j ar
accompan ied by fragments ofOor a llistes Bower bankii

,
Macan

dr ewia a z or ica
,
and Az or ica Pfeifi'

er te
,
Geodia nodastr ella

,

P b a leellia venti la br um
,
Hymer ap ltia ver ticilla ta

,
Histoa’erma

p b lycwnoales , P olytker ses , D . etM. (Hir cinia permeated by the
alga Sp ong ioplzaga communis), and smal l specimens ofTha ly
sia s

,
Microciona

,
and I sodictya respect ively .

There is a great resemblance in general form between the
fragments ofth is sponge and those ofOor a llistes Bower banki i

and P a cka str ella a byssi , as i f they all or iginal ly came from
flat expanded masses

,
unless they grew ou t P olyp or us

- l ike by
marginal attachment to some submarine rock

,
or were cu r

r ented about. i n a free sta te . Their confused structure of
densely packed spicules

,
too

,
agrees w i th that ofthe P achas

trellina and Lithistina
,
together w ith the perpend icular di rce

tion to the flat su rfaces ofthe short excretory canals
,
open ing

ch iefly on one s ide wh i le the proport ions ofthe zone- sp icule
approach ing

,
i n the length ofits arms and shortness ofthe

shaft
,
to that ofthe P ach astrellina causes th is Stelletta very

much to resemble the sponges ofthat group . On the other
hand the large s i ze ofthe body - spicule or acerate and the
presence ofthe anchoring- spicule al ly i t to the Stellettina ;
hence the designation “

p a ckastr elloicles .

”

The anchor ing- spicule when proj ect ing externally has its
headfor the most part broken off

,
and therefore is only found
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men t I t d iffers from T. cr anium i n the fol lowing part iculars,
v iz —the anchor ing- sp icule ofboth forms (fluke and fork)
are much larger and stouter ; in the fluked form (fig . 48

,
c)

the arms are much more expanded and not so 1 ecu rv ed as in

T. cr a nium wh ile those ofthe forkedform(fig . 48
,
a ) are trun

cated tow ards their extremi t ies
,
which respect ively terminate in

a cup- shaped excavat ion bordered by a serrated marg in
,
wh i le

th e central canal at the bottomofthe cup- shaped cav i ty div ides
i nto a lash ofbranches

,
each ofwhich goes to one ofthe tooth

l ike processes on themargin ofthe cup (fig . 48
,

.b) Nei ther
does the specimen

,
al though in other respects exactly l i ke

T. cr anium
,
conta i n any flesh spicules (b ihamates) .

I have given the specimen a speci al des ignat ion ; but I am
very des irous not to introduce any th ing i nto the descr ipt ion
ofa sponge wh ich even borders upon an abnormal or patho
logical development ofany part ofi t

,
as its natural var iet ies

are quite suffici ent to occupy ou r attent ion at one t ime . If
thei r pathological ones are to be descr ibed

,
th is should be done

separ ately
,
and in an ar t icle exclus ively devoted to the subj ect

,

a s nrrx mg the two must lead to inextr icable confus ion .

P achastr ella amJada loides, n . sp. (P l. X IV. fig .

General form almond- shaped
,
truncated at the apex

,
sess i le .

Colour ye l lowish wh ite . Surface even
, ;rough structure of

dermal sarcode confusedly sp iculous m diiect cont inuat ion with
the inter ior

,
not cort icate

,
charged with small

,
l inear flesh

spicules fi l l ing up the interst ices ofthe larger radiate 01 ske
l eton ones . P or es m the interst ices among the smal l l inear
Spicules

,
which are confusedly heaped together around them.Vents congregated in a ci rcular dep ress ion at the truncated

end (fig. 22
,

Internal structur e composed ofspicules
equal ly confusedly held together by the i nternal sarcode

,
tra

versed by the excretory canal - system
,
which opens at the vents

ment ioned . Sarcode cancel lous
,
ofthe same colour as the

surface. Spicules oftwo kinds
,
v iz . skeleton and flesh

spicules . Skeleton- sp icule oftwo forms
,
v iz. —1

,
large

,
tr i

radi ate
,
inwhich the fourth arm or shaft is only represented

by a short extension ofthe centra l cana l inside the spicule
,

or subquadrate
,
inwhich th is is only extended into a short

round elevat ion or knob (( .fig arms round
,
smooth

,

sharp pointed
,
and somewhat cu rved

g)
50 by 4- 1 800ths inch ;

2 , long, acerate, fus iform,
smooth

,
sharp pointed

,
1 1 7 by 1

1 800th i nch (fig. 22 h) . F lesh - spicules ofthree forms
,
v i z . .

1
,
acer

,
ate fusi form

,
sharp - pointed

,
sl ightly curved

,
micro

spined
,
varying in si ze from 6 to 30 6000ths inch long (fig.
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2
,
the same but smal le r

,
andfor the most part central ly

inflated (fig . probab ly pass ing
,
when more de ve lo ed

,

i nto the forme r 3
,
stel l i form

,
i rregularly rayed

,
or with clbn

ated axis and rays ch iefly deve loped at the ends b is te lla te
ike

,
rays l inear (fig . 22

,
l l) . The la rge t r i rad iate and sub

quadr iradia tes, together w ith the ace rate ske le ton- spicules
wh ich are very long

,
are confusedly arranged together throng lr

ou t the sponge
,
ly ing perhapsmost hori zontal ly on the surface

,

wh ile the flesh- spicuIes , imbedded in the sarcode , make up the
rest ofthe mass

,
the large r microspined flesh - spicules be ing

ch iefly confined to the inter ior
,
and the smal le r ones to the

surface
,
while the stella tes a re d ispersed general ly and very

subord inate i n numbe r . Si ze ofspec imen about 1 inch long
,

7- 1 2ths inch broad
,
and 5- 1 2tl1 s inch in its vert ical d iamete r .

Hab .Marine
,
011 hard bodies .

Loc. A tlant ic Ocean
,
at stat ion fathoms

,
near Cape

St.Vincent .
Obs . There is only one specimen ofth is sponge

,
wh ich is

contai ned in a j ar labe l led 24
,
292 fathoms

,

”wh ich stat ion
wil l be found on the chart accompanying the report ofthe
cru ise ofthe P orcup ine ’ i n 1 870 (Roy . Soc . P roc. no .

It is accompan ied by smal l spec imens ofseveral other
sponges

,
vi z . Ifistoderma app endicu la tum, Hymedesmia John

stoni
,
Geodia

,
Tis ip honia , TethJ/a cr anium

,
P a chas tr ella a byss i,

and a h istoderma l form ofHa liehondr ia p anicea , toge the r
wi th several rol led pi eces ofagglomerated spicules ofvar ious
Sponges .

There is a great resemblance between the Spicules ofth is
sponge and those ofSchmid t ’s Sp h inctr ella hor r ida , A tl ant .
Spongienf. 65

,
Taf. v i . figs . 6 7 (th at is, rather, to th e

spicules i n t c sl i de ofth is sponge belonging to the Br i t ishMuseum) , but i t d iffers much from Schmidt ’s i l lustrat ion fig . 7
,

i n wh ich there are d ist i nct sph inctral areas ofthe dermal sar
code charged with stellates

,
while the l arger l inear skeleton

spicules a re obtusely po inted —which is qui te oppos i te to the
above descript ion ofP a chas tr ella amygda loides , taken , too, from
a specimen unusually perfect .

P achas tr e lla g eodioides , n . sp. (P l . X IV. fig . 23 &c.)
General form globular

,
a l i t tl e w ider at the base than at the

summi t
,
sess i le . Colour dark grey . Surface even , un iform,

sl ightly roughened by proj ect ing spicules ; derma l sarcode
charged confusedly with the spicules ofthe speci es mi xed with
minute foreign organ isms ofvarious kinds

,
d i rectly cont inuous

w i th the int e rnal structure that is not cort icate . P ores i n the
dermal structure

,
more or less i nd ist inct . Vents smal l

,
scat
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tored s ingly here and there . Internal structure compact
,
corr

s ist ing ofcancell ated sarcode confusedly charged with the
spicules ofthe species

,
together wi th minute foreign obj ects

l ike those ofth e dermal layer
,
traversed by the excretory

canal - system
,
which opens at the vents ment ioned . Colour

ofsarcode dark grey. Spicules oftwo kinds
,
v iz . skeleton

and flesh - sp icules . Skeleton - spicules ofthree forms
,
l ike those

ofP . amygda loides , v iz . — 1 , large tr irad iate, i n wh ich the
fourth arm or shaft is only represented by a short extens ion
ofthe central canal i nside the spicule

,
or sub qu adr iradiate, i n

wh ich th is is extended into a short round prominence more or
l ess prolonged

,
arms ofequal length

,
smooth

,
round

,
sharp~

pointed
,
somewhat curved

,
50 by 6- 1800ths inch (fig. 23

,
i
,
b) ;

2
,
s imi l ar to the foregoing

,
but much smal ler

,
with the fourth

ray or sh aft produced or not
,
and the three arms bifurcated or

not at the extremi t ies (fig . 23
,
la 79 h ) 3

,
l inear

,
acerate

,

fus i form
,
smooth

,
sharp - poi nted

,
and sl ightly curved

,
much

smal ler and more subord inate in th is respect th an the l inear
spicule ofP . amg/gda loides, 53 by - 1 800th inch (fig . 23

,
l) .

F lesh - spicul e ofone form only
,
v iz. globostellate, with the

rays reduced to shor t round tubercl es
,
mulberry or blackberry

l ike (fig . 23
,
m
,
o
, p ), often present ing a dist inct stel l ate in the

centre
,
whose rays respect iv ely end in the short round tubercl es

ofthe surface (fig . 23
,
m
,
n), 6- 6000ths i nch in d iameter.

A lthough the average l argest s i ze ofthe Spicul es respectively
is eas i ly obta ined

,
there is a great var iety in th is as wel l as i n

th e forms ofal l
,
and they are all confusedly massed together

,

mixed up w ith the flesh - spicules in great abundance as wel l
a s with the mi nute foreign obj ects, especi al ly cons ist ing in th is
i nstance ofthe s i l iceous bal ls ofGeodia : perhaps the arms of
the large radi ates l i e flatter on the surface than anywhere else

,

where they are part i al ly h idden by the flesh - spicules among
w h ich they are imbedded

,
and thus present a tesse l lated sur

face ; but there is no cor tex
,
as before stated

,
and the dermal

surface is but the l imi t external ly ofth e internal or general
structure and compos i t ion ofthe sponge . Si ze ofspec imen
about 1 inch h igh by 1 inch in diameter at the bottom.

Ha b .Mar ine, attached to hard obj ects .

Loc. A t lant ic Ocean
,
in company with P . amygda loides,

near Ca e St.Vincent .
Obs .

IThere is but one specimen ofth is sponge ; and i t is
contained in the j ar w ith P . amygda loides , under wh ich the
number ofthe stat ion &c. is ment ioned . A lthough much l ike
P . amygda loides as regards th e presence ofthe large tri rad iate
and sub qu adr iradiate skeleton-spicules

,
there is abundant ev i

dence in other respects for separation
,
as may be seen by the

descript ions ofthese two speci es ofP achastr ella respect ively.
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throughout its course a number ofshort blunt spines ofdif
ferent lengths

,
ch iefly radi at ing from the ends, and more or less

congregated at two points on the body ofth e shaft (fig . 41 a ),
5- 6000ths inch long ; 2, mi nute, also baci llary in the shaft

,

which ismoreor less tw isted, and presents a numb er offine, th in,
long

,
l inea r spines

,
ch iefly congregated about the ends

,
so as to

assume a b istellate appearance, 2é- 6000ths inch long (fig .

P acha str ella p a r as itica , n . sp . (P l. XVI . fig . 50&c.)

L i ke the foregoing, but not belonging to the sponges
dredged up on board the ‘P orcupine

,

’
is a P achas tr ella wh ich

I have lately found on a specimen ofP olytr ema u tr icu la r e

A nnals
,

’
1 876 , v ol. xvi i . p . 2 1 1

,
pl . xi i i . fig . 1 7

,
a
,
b), and

h ave therefore designated p a r asi tica .

”
Local ity unknown .

The l inear
,
acerate (P l . XVI . fig . 50

,
c), and ramular skeleton

(fig . 50
,
a ), with the baci l l ary spinous (fig. and mi nute

stell at e (fig . 50
,f) flesh - spicules are

,
mu ta tis mu tandis

,
the

same. Here
,
however

,
the branches ofthe ramular skeleton

spicule are thr ice div i ded
,
not

“ twi ce ”only
,
as err oneously

figu red and stated in the ‘A nnals ’

( l. where also the shaft
should have been prolonged anter iorly . The l arge baci l l ary
sp ined flesh - spicule

,
too

,
is th in

,
sl ightly undulating and th ickly

beset w ith minute spines l ike that ofP a chastr ella a byssi but
we have not the dist inguish ing character ofthe l atter here

,

v i z . th e th ick
,
sol id

,
skittle- shaped flesh - spicule .

Had not my attent ion
,
at the t ime I a l luded to th is speci es

in the ‘A nnals
,

’ been ch iefly taken up i n examin ing the orga
n ism on wh ich i t is parasi t ic

,
I should not have made the

mistakes i n del ineat ion &c . to which I have above referr ed
wh i le now that i t is speci al ly called to the sponges

,
I have the

opportuni ty ofcorr ecting them.

A ll the speci es ofP a chas tr ella
,
beginn ing with D er citus niger

ofour coasts
,
are amorphous

,
and ar e i n the habit ofpene

tr ating any crev ices over which they may be growing ; so th at
they are often found i n the midst ofthe branches ofold corals
and deci duou s shells

,
in company w ith a boring Cliona

,
which

th ey fol low but do not p r ecede. A ga in
,
they do not rej ect

h ard objects with wh ich they may come into contact dur ing
growth

,
especi al ly P . a byssi , which appears to incorporate

every th ing ofthe kind i t meets with
,
i n wh ich these sponges

very much resemble fungi .
W i th the shaft being often prolonged beyond the giv ing-off

ofthe branches i n P . pa r asi tica , together w ith the twisted
and di v ided form ofthe distal bifur cat ions

,
w e have a ramu l ar

form wh ich seems to l ead into the st i l l more compl icate one of
the Lithistina .

[To b e continued} .
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XXXVI I I .

—D escr ip tions ofs upp osed new Birds fr om the

Khds i-Na
’

ad [I t
'

ll- r a n es sou th ofthe Br a hma u tr a R iver ,
A ssam. ByMajor 1 II . Gonwrx -A usrnx

,
&c .

Ga r r u la x nucha lis
,
n . sp.

A bove
,
top ofhead to nape dark s l aty grey

,
succeeded by a

broad r ich ferruginous col l a r an inch i n breadth
,
wh ich fades

into the ol ive -green ofthe back . W ings and ta i l ofa rather
da rker t int ofol i ve

,
the latter t ipped black ; the fi rs t four

pr imaries are edged hoary grey ; the shoulder ofwing has a
rus ty t inge . A narrow frontal b and ; the lorcs, with a n arrow
l ine over and below the eye

,
black ; th is is cont inued in a

streak ofdark rusty brown over the ear- coverts a few wh ite
feathers border the black frontal band above . Ch in black ,
extend ing a. short way down the middle ofthroat breas t pale
ashy

,
with a sl ight v inous t inge. Checks and ear- coverts pine

wh i te . F lanks and under ta i l- coverts dull ol ive- green . Bi l l
black . Ir ides purple l ake . Legs fleshy grey .

Length 10 i nches
,
wing tai l t arsus bil l at

front 09 .

Th is b ea ut i ful speci es w as among a batch ofbirds l ately
rece ived from and col lected bMr .M. T . Ogle ofth e TOpog ra
ph ica l Survey, in the Lhota - r a a h i l ls . I t is the representa
t ive there ofG . chinensis

,
but iffers in possess i ng the broad

ferruginous na e
,
and the neutral grey ofthe head is ofa

darker hue . fir other respects i t is i dent ical
,
save in some

minor points
,
such as - the black ofthe throat does not extend

so far down on to the upper breast the lower breast is paler
than i n '

chinens is
,
and h as a v inous t inge ; the under ta i l

cover ts are pure ol i vaceous with no ochraceous t int and
,
l ast ly

,

the wh ite ofth e cheek and ear- coverts extends i n th is new
form further down the s i de ofthe neck .

On a ca reful compar ison ,made bymyself and LordW alden ,
ofSuya a tr og u la r is ofthe D arj eel ing h ills wi th specimens I had
h i therto supposed to be e x actl the same found on the Khas i
h i lls

,
the differences are so w el marked that they are suffici ent

to sepa rate them as a d ist inct race
,
to wh ich I give the t i tle Sag a

kha siana .

These d ifferences are as fol lows
Suya a tr og u la r is ,Moore (ofwh ich e igh t specimens we re

examined) ,
a . I s a greyer b i rd

,
with a decided t inge ofol i vaceous ;

b . None show pure wh ite beneath
c. Th igh - coverts pale brown .
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Suya lchasiana , n . sp.

(fourteen examples compared),
0 . Has a general t inge offerruginous throughout

,
which is

part icularly strong upon the forehead and wing
b . General ly pure wh ite on abdomen and centre ofbreast
c. Thigh - coverts pure rufous
d. The termin al wh ite spots on the black feathers ofthe

lower part ofthe neck are l arger .

XXXIX .
—Note on the Gener a A stacoides and P aranephrops.

By E DWARD J .MIERS
,
A ss istant in the Z oological Depart

ment
,
Br it ishMuseum.

I N the ‘A nnals ’ for l ast month P rofessor J . Wood-Mason
publ ished a very interest ing note “On theMode in wh ich the
Young ofthe New - Z ealand A sta cidce attach themse lves to theMother .” H e states (p. 306) that he observed th is pecul i ar
mode ofattachment in th e young of a femal e ofA sta coides

z ea landicus
,

”wh ich
,
he adds i n a footnote

,

“
: P a r anep hr op s

setosus
,
Hutton and

,
i n another footnote

,
he ci tes the genus

P a r anep hr op s ofWh ite as synonymous wi th A sta coides of
Guer in -Ménev ille. A s i t appears to me st i l l uncertain to

what spec ies P rofessor Wood-Mason refers i n h is commun i
ca tion

,
the fol lowing observations may be ofinterest .

Guér in-Ménev ille founded the genus A sta coides
,
in A pri l

for a speci es ofcrayfish descr ibed as occurr ing veryfre
quently in the r i vers ofMadagascar

,
to wh ich he appl ied the

name ofA . Goudoti i
,
after its discovererM. Goudot. Th is

speci es w as not iced almost contemporaneously byM.Mi lne
E dwardsT, and subsequently descr ibed at greater length and
wel l figured by h im1, under the name ofA . madag a sca r iensis .

Ofth is speci es
,
unfortunately

,
no specimens are in the col lect ion

ofth e Br i t ishMuseum ; but the publ ished descr ipt ions and

figu re suffice , I th ink, to show that the genus is wel l charac
teriz ed by its robust form

,
powerful anterior legs

,
with broad

h ands and short palm
,
and th e pos i t ion ofthe antennae

,
which

are inserted benea th the antennules and are furnished with a
smal l or rudimentary basal scale .
In the genus P a r anep hr op s ofWh ite § , as exempl ified i n
R evue Zoologique, 1 1 . p . 109

T L
’Insti tut, p . 1 52

1 A rch ives daMuseum d
’Histoire Naturelle, i i . 35 1. i i i . figs. 1—5

( 1841
P 7 P

oologi calMiscellany, 1 1 . p . 79
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XL.
—Notes on a Gr oup ofR ussz

'

an F usul inas .

By HENRY B. BRA DY
,
F .R .S.

[P late XVI II .]
CERTAIN minute foss i ls ofthe Carbon iferous L imestone ofMiatschkov o

,
Toula

,
and elsewhere inRuss i a

,
variously treated

by a success ion ofobservers
,
seem scar cely yet to have found

a settled or recognized pos i t ion . Amongst a number ofrock
specimens ofCarbon iferous age k indly sent to me some t ime
ago by General G . von Helmersen ofSt. P etersburg

,
was a

piece ofthe wh ite limestone ofMiatschkov o and the fol lowing
br ief not ice ofits const ituent organ isms is i ntended to set at rest

,

as far as may be, some ofthe doubtful or debated po ints ofthe
structure and affinit ies ofthe group to wh ich they pertain .

The foss i ls referred to have been more or less described by
F ischer

,
R ou i ll ier andVosinsky , E hrenberg, D ’

E ichwald
,

and Ab ich
,
under the gener ic names F usu lz'na

,
Nummu lz

'

na
,

Bor elz
’

s
,
A lveoh

'

na
,
and Or Ob z'as

,
as follows

I ’zw uh
'

na cylz
'

ndr z
'

ca , F ischer vonWaldhe im,
1829

,
Bul l . Soc. Imp. des

Natural istes deMoscou for 1829, p . 329 ; Oryctographi e deMoscou,p . 1 26
,
pl . 1 3. figs. 1—5.

dep r essa , id. ibid. 1 27
,
pl . 13. figs. 6—1 1 .

JVummul ina antigm
'

or
,

ou illier andVosinsky , 1 849, Bu ll. Soc. Imp . des
Natu rali stes deMoscou

,
v ol . xxi i . p. 337, pl . K . figs . 66—70

,
850.

Bm'

elz
'

s pr incep s, Ehr enberg, 1 854,Mlkrogeolog ie, pl. 37. § x . C . figs. 1 -4.

sphaer oidea , ibid. fig . 1 .

co nstr icta
,
ibid. figs. 5, 6 .

labyr inth zformz’s, ibid. pl . 37. § X i . fig. 3.

p a lwolophus, ib id . figs. 4
,
5.

p aMOp hac us, ibid. fig . 6 .

p alfeosphcer a , ibid . figs. 7, 8 .

A lw olz
'

na mont zpa r a , ibid. pl . 37. x . C. fig . 5.

1775800, ib id. § x . D . fig. 7, § x i . fig . 1 .

F usuh
'

na sp hwm
'

ca
,
A b ich , 1858,Mém. de l

’
A cad. Imp. des Sci . de St.

P éte rsbour g , sér . 6
,
vol. vi i . 1 859 ;Mem. phys.

-math . p . 528
,
pl. 3.

fig . 1 3 a b c.

Or chid s cintigu
i

ior
,
D

’

E ichwald
,
I 8CO

,
Leth aea R ossica

, vol . i . p . 353.E sp. 26.

wgna lz
’

s
,
ibid. p . 353, pl . 22 . fig . 1 6

,
a—c.

Some ofthese forms had been ment ioned by E hrenberg in
th e ‘Monatsberichte ’ ofth e Berl in A cademyfor 1 843

,
z
'

. e . pre
v iou s to the publication ofthe ‘Mikrogeologie ; ’ but th e figu res
ofthe latter work are more el igibl e for reference than the
mere names or verbal descr ipt ions wh ich alone are g iven with
the prel iminary not ice .Most ofthe organ isms i n th is l ist h ave been tr eated

,
int imes

past
,
both byMessrs . P arker and R upert Jones and mysel f

,
as

var iet ies ofthe genus F usu lz'na ; but I hope to be able to
demonstrate that they are al l members ofa series in wh ich i t
may not eventual ly be difficult to trace every gradat ional l ink
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from the e longate fus iform contour ofthe type (F . cy lc
’

ndr c
'

ca )
to a compressed lent icular form hav ing the general aspect of
a Nummul ite .
The spec imen ofCarboniferous Limestone to wh ich I have

re fe rred was a wh it ish - grey mass
,
granular and fri able in

some parts
,
more compact in othe rs

,
and almost ent ire ly com

posed offoss i ls ofsmall s i ze . A piece
,
the s i ze ofa walnut

o r somewhat less
,
w as dis i ntegrated by crushing and then

washed . Many s ecimens were doubtless broken in the pro
cess

,
but no g entIer t reatment w as ofany ava i l . A s they

e x tst in the rock
,
a cons ide rable proport ion ofthe organ ic

rema ins a re already more or less i n fragments
,
and the su r

faces ofmos t ofthem a re waterworn notwithstanding which
a good number

,
perhaps from a hundred to two hundred

,

rema ined in very fa i r condi t ion for examinat ion . A few of
the more characterist ic ofthese are represented in P I. XVII I .
They hav e been carefu l ly drawn byMr . Hol l ich from the

obj ects themselves, and g ive a fai r idea ofthe whole . Many
a ddi t ional intermed iate forms miO'h t have been taken from
the col lect ion

,
had more extended i llustrat ion been needful .

W hen i t is cons idered that th is ser ies offigures was drawn
from a few specimens out ofthe many that existed i n a very
small fragment ofmateri al

,
i t w i ll be evident that the mass

ofthe depos i t
,
i f properly examined

,
would furn ish any num

be r ofgradational l inks between the two extremes ofform.

The only notable break in the ser ies
,
as represented in the

P l ate
,
is between the normal fus i form variety (figs . 1—4) and

the ell ipt ical modificat ion (fig . but amongst the broken
spec imens are fragments that show that trans i t ion forms
do exist

,
and that there is no gap that might not read ily be

fi l led by the examinat ion ofa larger quant i ty ofmater i al .
A s a matter ofconven ience

,
many ofthe tr iv i al names in

the forego ing l ist may be employed with propriety for the
sal i ent forms ofthe group ; but i t is to be understood that
such names have only var ietal significance

,
and that no truly

specific or hered itary d istinctness can be cl a imed for the suc

ccssive modificat ions ofso compact a ser ies . I propose to

not ice these sal ient var iet ies i n orde r
,
commenci ng w ith the

recognized type
,
F usu lz

’

na cy lindr z
’

ca .

F us u lt
'

na cylz
'

ndr ica
,
F ischer . P l . XVI I I . fig s . 1—4.

F rmdc
'

na cylc
’

ndr a
’

ca ,
F ischer, Bu ll . Soc. Imp. des Nat.Moscou, lac. cit.

id. ibid .

A lw ah
’

na p r ism ,
Ehrenberg, ) I ikrogcolog ic, Ioc. cit.

manl cpam,
id . ibid .

The typical form ofIf'us u lc'na
,
as de l ineated by F ischer

,
is
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largely represented in theMiatschkovo rock . Ofour P l ate,
figs . 1 and 2 are from perfect spec imens, figs. 3 and 4 from
worn and broken ones ; the latter correspond prettyaccuratelyw ith one ofthe draw ings i n the ‘Oryctogr aphie . The s i ze
ofthe specimens also answers to th e d imens ions given by
F ischer . The shel l—wal l is somewhat th ick in comparison
w ith that ofmany v ar iet ies ; and the chambers show more or
l ess tendency to subdiv is ion into ch amb erlets

,
but not to the

ex tent to wh ich the same character may be observed in several
ofthe larger members ofthe genus .

E hrenberg ’s figures ofA lveolz'na p r isca and A . montzlnar a
ar e sufficiently marked representat ions ofth is typical form
the one being very sl ightly smal ler

,
the other a l i ttle larger,

than the dimens ions appended to the or iginal descr iption .

Sl ight var iat ions i n s i ze and proportional contour are of
course only indiv idual pecul i ari t ies .

F asa h
'

na constr z
’

cta (E hrenberg) .
Bm'

eh
’

s constr icta , Ehrenberg,Mikrogeologi e, loo. cit.

U nder the above name E hrenberg figures an oddly shaped
F usu lina

,
somewhat less than 4 millims . i n leng th , and rather

under 3 millims . i n d iameter at its broadest part
,
rounded at

th e ends
,
and i rre gularly constr icted near the middle. Dr .

Carpenter * associ ates the figure wi th the F . hyp er bor ea of
Salter T ; andMessrs . P arker and Jones I refer i t to the same
arct ic species . It is quite possibl e that thei r est imate may be

correct but there is an alternat ive v iew wh ich is worth consi
derat ion. Th e specimens descr ibed byMr . Salter are very
large

,
not less than 1 4 millims. i n length ; and the centr al

constrict ion is gradual and rounded . These appear to be
normal (not except ional ) characters i n the Fusu lz

'

nce ofthe
Carbon iferous L imestone at Depot P oint

,
their arct ic local i ty .

E hrenberg ’s Specimen is a gr eat deal smal ler : but that is not
al l ; the th inn ing towards the centre is altogether i rregular,
and i t appears much more lik e th e effect ofa weathering or

wear ing ofthe surface than as a character ofthe original sh ell.
Nearly all worn specimens ofF usu lz'na show the effects of
attrit ion most near the mi ddle, where the test is th innest
owing to the room occup ied by the aperture ; and it seems
more probable

,
al l th ings cons i dered

,
that F . constr z

'

cta const i
tutes an intermediate vari ety ofthe type, shorter and less
fus i form th an F . cylz

'

ndm
'

ca and longer than F . pr incep s, and

Introd. p . 305.

i
’ In ‘Belcher's A rcti cVoyage,’ 1855, vol . 1 1 . p . 380, pl xxxv i . figs. 1 - 3.

1 Ann. Mag . Nat . Hist. 1872
, ser . 4, v ol . x . p . 258.
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number ofth e segments i n each convolut ion d iffers v e1y widely
i n the several forms ; but such characters, whi lst they form a

l egi t imate basis for specific or sub specific distinct ion , cannot
be held to possess any h igher s ign ificance . However th is
may be, i t is clear that any alterat ion ofthe tr iv i al name of
the Sumatran speci es

,
i f alterat ion be needful

,
is better left

unt i l the publ icat ion ofthe researches ofthe eminent German
observers to whom al lus ion h as been made .

F usu lz
'

na sphceroidea (E hrenberg) . P l . XVII I . figs. 7—9.

Bor eh
’

s sphaeroz
'

dea
,
Ehrenberg,Mikrogeologie, loc. cit.

la bym
'

nthij
‘brmis

,
id . ib id.

.F
'
usuh

'

na sp he rica , A b ich ,Mem. de l
’
A cad. St. P étersb ourg, loc. cit.

The tr ans i t ion from the el l ipt ical and prolate specimens
to the oblate or drum- shaped

,
and even to the complanate

vari et ies with rounded margins
,
is most easy and gradual

,
as

may be seen by reference to figures 5 to 9 inclusi ve of
P late XVI II . Th e inter val between the two extreme forms
might be br idged by a much more numerous seri es had the i r
connex ion needed more copiou s demonstr at ion . E hrenberg ’s
dr awing ofBor elz’s sp hcer oz

'

dea represents a foss i l w ith nearly the
contour offig . 8

,
or between that and fig . 6

,
its dimens ions being

nearer those ofthe specimen from wh ich the latter was taken .

His B . la byr intht
'formis appears to be only a sect ion ofa cast

ofthe chambers ofa somewhat s imi l ar dr um- shaped form.

Dr . ermann Ab ich
,
ofTiflis

,
i n h is paper Vergleichende

Grundz iige der Geologie des Kaukasus, loo. cz
’

t.
,
describes and

figur es a precisely s imi l ar ob iate- spherical var iety . Through
the k indness ofDr . Ab ich

,
I have had the oppor tun i ty ofex

amining specimens ofth is form from theMounta in L imestone
ofA rmen ia and A z erb eidj an; and they leave no doubt what
ever onmy mind that i t is i dent ical w ith E hrenberg

’

s speci es .

Not only are the two al ike in general external characters a nd
contour

,
but the internal structure

,
as far as can be made out

(for i t is very badly preserved in both), is precisely s imi l ar .
Th e si ze ofaverage specimens from the two local it i es is
the same , those from the Caucasus probably a ttain ing some
what the larger dimens ions.

F usu lz
'

na cegua lz
'

s P l . XVIII . figs . 10—13.

Bor elz
'

s p ah olophus, Ehrenberg,Mikrogeologie, loc. cit.

p a la ophacus , id. ibid.

Or obz
’

as azgua lz
'

s
,
D

’

E ichw ald
,
Leth aea R ossica, Zoe. cit.

The figures i n the ‘Mikrogeologie ’ to wh ich the names
Bor elz

’

s p a lceolozyhns and B. p a lcwp hacus are appended repre
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sent casts ofthe chambe rs ofa symmetr ical lenticular F ora
minife r . \Vl1y two specific names should have been g iven to
specimens wh ich d iffer in no mater ia l part icular i t is d ifficul t
to say . There can

,
however

,
be no quest ion that both pert ai n

to smal l (probably 011 11 examples ofthefossil sub sequentlydescr ibed by D
’

E ie waldas 0r ob z’a 3 aagua lz
'

s ; and i t is mam
festly r igh t that the specific name emp loyed by the latter author,
associ ated as i t is with the descr ipt1on and figures ofthe ex
ternal as wel l as the internal characters ofthe adult organ ism

,

should be employed for th is part icular form
,
i n preference to

any term founded on mere casts ofthe inter ior ofwhat are
poss ibly immature specimens.My own specimens

,
from theMiatschkov o l imestone (figs .

1 0 are ofintermediate dimensions
,
much l arger than

P rof. E hrenberg ’s
,
bu t general ly smal ler than D ’

E ichwald
’

s .

F ragmen ts ofl arger specimens ofs imi l ar contour were met

w i th ; and i t is probable that the speci es may h ave cons iderable
range in s i ze . Many ofthe specimens are spl i t (fig . 1 2) i n
Nummul ine fash ion ; and the fractu red surface scarcely differs
i n any appreci able degree from th at ofthe typical fusi form
shell when broken across th e centre . The smooth s ecimens

,

figs . 1 7 and 1 8
,
represent prett closely the externa features

ofthose figured by D ’

E ichwal except that the two faces are
not qu i te equally convex .

F usu lina antz
'

guz
'

or (R ou i ll i er andVosinsky).
Nummulina antz

'

qu ior , R ouill ier andVosinsky, Bull . Soc. Imp. des Nat.

deMoscou, Ioc. cit .

Orob z
’

as ant iguior , D
’

Eichwald, Leth aea R ossica, loc. cit.

The sal ien t character ofthe speci es descr ibed under th is
name appears to be its b i lateral asymmetr one surface is
greatly more convex than the other ; and t e margin ofthe
test is rounded . My materi al has yielded no specimens pre
cisely corresponding to the or ig inal drawings ; but examples
unsymmetr ical ly bui l t i n var ious ways are by no means un

common. P erhaps the nearest approach to R ou i l l ier andVosinsky ’

s figures are numbers 1 7 and 1 8 ofthe P l ate ; and
these specimens are i n real ity somewhat flatt er on the under
s i de than the draw ingsmake them appear . Bu t those described
by the R uss i an authors were offar finer dimens ions

,
and had

the inequal i ty ofthe two s ides much more strongly marked .

That they presented 110 true Nummul ine structure w as sat is
factor i ly ascer ta ined by D ’

E ichw a ld
,
who founded a new genus

,

for thei r recept ion on th is account .
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Such are the general indicat ions afforded by the study of
th is l i tt le group offoss i ls from theMiatschkovo l imestone .
The ch ief th ing to be regretted is th at so l i ttle can be l earn t
from themwith respect to theminute structure ofthe test . They
are al l comparat ively th ick - shel led ; but the finer characters
are completely obscured by mineral infi ltrat ion

,
and even the

tabulation ofthe walls can scarcely ever be traced . Th e

pos i t ion ofthe genus F usu lz'na
,
whether more nearly related

to the Nummul ine or the R otaline types ofForamin i fera
,
is

st i ll an occas ionally debated point ; and though the subj ect h as
been treated by Dr . Carpenter* with much clearness

,
and th e

value ofthe characters p ro and con i n each case h as been
stated by h im i n a way that leaves l i ttle to be des i red

,
i t is

st i l l important th at ev idence shou l d be obtained as far as

poss ible from each sect ion ofthe genus .

In general terms i t may be sa i d that
,
i n the perforat ion

ofthe shelly investment
,
F usu lt

'

na occupies a place
a
between

the R otaline and the Nummul ine types, whether as to the
s i ze ofthe tubuli or their dist ance apar t; and in both of
these part iculars i t approx imates more nearly to the former
than to the l atter group . Th e absence ofdouble septal
lamellee

,
and consequently ofsupplementary skeleton and its

a ttendant canai.~system,
fo p r imafacie ev idence against

Nummul ine afifinity . On the oth er hand
,
the usually per

feet b il ateral symmetry ofform and the pos it ion ofthe aper
tu re on the medi an pl ane are essent ia lly Nummuline featur es.

P r act ical ly
,
therefore

,
the decis ion on the quest ion depends

on the amount ofs ign ificance to be attached to the cana l
system a s a bas is ofclass ificat ion ; and to form a correct est i
mate on th is poin t i t is needful to look beyond the genus
Nummu lz

’

na and its immedi ate al li es .

Amongst the R otalinae, for example, at l east three genera
present qu ite unmistakable ev idence ofth is higher organ iza
t ion : Bota lz

'

a
,
Ca lca r z

'

na
,
and Tinwor ns can be shown each

ofthem to have a characterist ic systemofinterseptal passages.

The modificat ions ofthese three types may be tr aced in ser ies
from thei r s impler to their more complex forms— that is

,
from

minute variet ies
,
with th in shells and s ingle septal walls

,
to

more mass iv e representatives
,
hav ing a supplementary skeleton

developed to a greater or less degree and furn ished with a

system oframi fy ing canals.

Th e ser ies compr ised i n the genus Bota lz'a h as
,
to begin

w ith
,
a del icate th in- shel led var iety (R . nz

'

tz
'

da
,

in

Introd. Foram. p . 306 ; andMonthlyMi cr. Journ.
,
A pri l 1 , 1 870,p . 1 82 .
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sent case tr ue rel at ionsh ip, as far as i t can be traced
,
bears

out the conclus ion th at had been arr ived at on different
grounds—namely

,
th at F us u lina finds its most appropr iate

p
l ace in the fami ly Nummulinida

,
though amongst the least

ighly organized members ofthe group .

In conclus ion
,
these notes are brought forward as a sl ight

contr ibut ion to the h istory ofa s ingle sect ion ofa large and
important genus ofF oramin ifera and no attempt h as been
made to invest them wi th a more general character . The

mater i al i n the hands ofDr . Stach e and Dr . Schwager w i l l
furn ish a bas isfor much wider tr eatment ofthe subj ect and
care h as been taken to avo i d touch ing on the po i nts that have
speci al ly occupied their attention

,
l est their results should in

any way be forestal led .

EXP LANATION OF P LATE XVII I .
Note—In figures 1

,
1 3

,
15, and 1 6 two views are gi ven ofth e respec

t ive specimens. In each case, a represents th e aspect in th e l ine ofv iew
perpendicul ar to th e axis, b th e aspect fr om a point on th e l ine ofth e
central axis.

F igs. 1—4. F usu line: F igs. 3 4 are

worn and b diameters.

Th is form is

presents such a
spec imen.

F igs. 15 1 6 . R e

pl
i

ip
sent worn specimens, scarcely more than casts

,
of

variet ies e those embraced in F . sphe roidea . x 1 2 diam.

F igs. 1 7 1 8. Somewhat unsymmetrica l examples—th e tw o sides
,
as

measur edfr om th e median plane
,
be ing unequal in si z e and con

vex ity . Such specimens lead up to th e “Nummu lina antigu ior

ofR oui ll ier andVosinsky, wh ich is doubtless a F usu lina ofth is
sort

,
though oflarger dimensions and wi th th e asymmetry more

ful ly developed. x 12 diam.

F igs. 14, 19
- 2 1 .Variousworn, irregular, or otherw ise unsymmetrical spe

cimene . x 12 diam.

XLI .
—D escr ip tions oftwo new Sp ecies ofCeton i idae.

By CHARLES O.WATERHOUSE .

Lomap ter a James i i , sp. n .

L. statur a omnino L . Wa lla cei, vir idis, nitidissima ; elytris fascia
lata prope basin laete rufa ornatis, reg ione suturali ante apicem
transversim str igosa.
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d . Tibns anticis ine rmib us . Long . 1 3g lin. ,
lat . 6 32 lin.

9 Tibne no ticie ante apicem b identatis . Long . 12 lin. ,
lat . 6 lin.

Cly cus with the s ides nearly st ra igh t
,
a l ittle narrowed

towardsthe base . Thorax ve ry broad
,
and rounded in front

,

with a few punctures scattered over the s ides
,
the pos ter ior

lobe not u 1te cover ing the scute l l um. E lytra w ith a broad
br igh t re band occupying nearly al l the basal half ofthe
cl 'tr a

,
but not quite reach ing the b ase ; the apical half ofthe

s ides ofthe elytra and the pygidium arc strong l laminate
strigose ; the sutu ra l region ofthe elytra towar 8 (but not
extend ing to) the apex is sparingly marked wi th ficx uous
scratches . The s ides ofthe mesoste rnum are redd ish .

Hal) . New Gu inea
,
Yule Isl and . Brit .Mus.

Closely resembles L . l l
’
a lla cei i n form ; but the ground

colour is sl ightly t inted wi th ol ive . Bes ides the colorat ion
,

i t is dist in r u ished by the s ides ofthe clypeus be ing more
paral lel

,
andby the sutur al region ofthe elytra near the apex

be ing str igose .
A s ingle example ofth is beaut iful speci es was first brought

to th is country byMr . Octav ius Stone . Several spec imens
have now reached us from Dr . James

,
after whom I h ave

named the speci es
,
i n accordance with a w ish expressed byMr . Higgins .

Ggmnetis dccemg utta ta , sp. 11 .

G. obscure p icca , nit ida th or ace parce for titer punctato,marginib us
str iga al b ida nota tis ; elytris sat for titer sub seriatim puncta tis,

singulis maculis quinque alb idis orna tis . Long . 10 lin. , lat .
5; ln.

Ofa deep p itchy brown colour , sh in ing . Head th ickly and
strongly punctured, with two white spots between the eyes .

Thorax much narrowed in front, the s ides marked w i th a
wh ite velvety str ipe close to the margin . E lytra each wi th
five wh i te spots— three on the l ateral margin , one close to
the suture a l i t t le beh ind the mi ddle , and the fi fth a l i ttle
w i th in the apex ; a spot on each s ide ofthe pygid ium and
two rows ofspots on each s i de ofthe abdomen ar e also
wh ite .
Ba b .Mede l l in (Granada) . Bri t .Mus .

Bri tishMuseum,

October 19, 1870.
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XLI I .—New and peculia rM’ollusca ofthe P ecten,Myt i lus,
and A rea Families p r ocu r ed in the ‘Va lorou s ’ Eap edition.

By J . Gwrn JEFFREYS
,
LL.D .

,
F .R .S.

P ectinidw.

P ectenfrag ilisi i , Jeffr .

SHELL roundish
,
equ i l ateral

,
much compressed or flattened

,

excess ively th in and br i ttle
,
ofa paper- l ike consistency

,
semi

transparent
,
rather glossy

,
and somewhat ir idescent sculp tur e,

i n the upper valve 15—20 concentr ic r ibs or undulat ing folds
,

which do not extend to the s ides
,
bes ides numerous longi

tudinal fine and raised str iae
,
wh ich l atter radi ate from the

beak and cover the whol e surface ; the s i des are otherwise
marked by close-set l ines ofgrowth only ; the lower valve
h as a few sl ight concentr ic r ibs

,
but no longi tudinal str iae

colou r s i lvery-white ma rg ins semici rcular i n front
,
and

sloping gradually towards the h inge- l ine, below wh ich on each
s ide there is a gentle cu rve or depress ion : beaks very smal l
and rather prominent : ea r s smal l but broad

,
equal i n s i ze

,

r ight- angled : h ing e- line str aight : ca r ti lage
-

p it very smal l
,

tr i angular : hing e-

p la te broad and smooth : inside pearly
muscula r sca r s inconspicuous. L. B. 035.

‘Valorous ’
E xped it ion : Stat ion fathoms ; St. 1 2,

1450 fathoms ; St. fathoms. Norwegian E xpedi
t ion

,
1 876

,
1000—1 500fms . F ragments only .

This speci es belongs to the sect ion or subgenus P seudamus
siumofKlein

,
along with P ecteng r oenlandicus, P . v itr eus

,
and

P . simi lis .

A specimen from 1 450 fathoms is permeated by the same
cur ious branch ing sponge (9) or organ ism that infests so many
shells from deep water and has been cons idered a F ungus by
some natural ists .

Genus AMUSSIUMT, (Ama siam) Rumphius .

SHELL inequ ivalve
,
more or less ci rcular

,
flattened

,
smooth

or variously sculptured
,
furn ished ins ide w ith sl ight ribs

,
which

rad iate from the h inge and are not impress ions ofouts ide
markings

,
but are qui te i rrespect ive ofthem.

The inst i tut ion ofth is genus h as been attr ibuted by every
author to Kle in but R umph ius (the P l in ius Indicus h as

precedence ofh im by nearly half a century . The type of
Brittle .

’
r Someth ing exactly and evenly planed.
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Other speci es ofAmussium i n the E uro
p
ean seas are

A .fenestr a tum, Forbes (P ecten), the lower v a ve ofwh ich is h is
P . concentr icus, P h i l ipp i

’

s P . antigua tus, Acton
’
s P . P hi lipp a ,

E . v onMar tens’s P . A ctoni
,
and T iber i ’s P . incegu iscu l

p
tus ;

and A . str ia tum
,
Jeffr .MS. To th is genus also be ongs

P ecten cr ista tus ofBronn , a fossi l ofthe ol der Ita l i an Ter
tiar ies .

Lima ova ta
, S.V. Wood .

Lima ovata , S.V. Wood,Monogr . CragMol l . (P alaeont. Soc.

vol . i i . p . 48
,
tab . v i i . fig. 5.

SHELL broadly oval
,
with a somewhat obl i que outl ine

,

convex
,
rath er th in

,
semi transparent

,
and glossy : scu lp tur e,

about 50 fine longitudinal ribs
,
which are ofa proport ionate

s i ze throughout these are crossed by numerous and close- set
concen tr ic str iae

,
giv ing the crests ofthe r ibs a sl ightly notched

or prickly appearance : colour wh ite
,
with a yellowish - brown

t int in a l iving specimen ma rg ins rounded and more or l ess
scal10ped in front, with a gentle curve at the s ides : beaks
prominent

,
and hav ing a blunt or tubercular nucleus : ea r s

very smal l and narrow
,
obtuse- angled ca r ti lag e minute

ligament narrow h ing e
- line straight hing e

-

p la te spindle
shaped

,
with a pl ain or smooth edge : ca r ti lage

-

p it t
r i angular

and narrow : ins ide glossy
,
exh ib it ing the r everse ofthe r ibs

but no centr al or other furrow . L. 02 . B. 0 1 25.

One l iv ing Specimen and three valves
,
bes ides a few frag

ments
,
from Stat ion 1 2

,
1450 fathoms. One fragment ismuch

larger than the others
,
and represents a s ize double that wh ich

is stated i n the above descript ion .

I have descr ibed anew th is speci es
,
for the purpose ofgiv ing

more detai ls than are found i nMr . Wood ’s diagnos is ofthe
Crag fossi l and ofcompar ing wi th i t what I bel i eve to be the
now l iving or recent form. The obl i que contour is observable
i n some ofthe Crag specimens . These are certa inly th icker
th an living specimens ; but such difference may be explained
by the natu re ofth e former and present hab itats. Th e Coral
l ine Crag

,
i n wh ich L . oua ta occurs

,
was probably formed at

a depth not exceeding 50 fathoms. I have shownj jin the
cases ofMactr a solida and its vari ety ellip tica (

‘Br it ish Con
chology ,

’
v ol . 1 1 .

pp
. 41 8

,
as wel l as ofBuccinum unda

tum and many ot erMollusca
,
that shells ofthe same speci es

from deep water are invar i ably th inner than those from shal low
water . The part ial absence ofr ibs or str ize in the Crag Speci
mens is observable also i n th e var iety leuiuscu la ofLima
ell iptica ; and even Crag specimens ofL . ova ta vary in that
respect . In my specimen ofL . ova ta fromMonteMar io the
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r ibs cover the whole surface . Some al lowance may also be
made for descent wi th modificat ion during the enormous
lapse oft ime wh ich has taken place s ince the Te rt ia ry epoch

,

as we l l as for a l tered cond it ions oftemperature . The same
remark is ap licab le to D iscina j allens and I) . A tla ntica .

I n shape this spec ies is al l ied to L . Sa r s ii (or L . cr a ssa

but the scul ) ture is very d ifferent ; i t is not, l ike that species,
sol id ; and the h inge - plate is not crenel l ated or notched .

A s to the specific name
,
I admi t that there may be some

doubt whether th is is th e Ostr ea ni vea ofBrocch i
,
to which I

once referred i t ; and I have therefore adoptedMr . W ood ’s
name ova /a . Brocch i

,
indeed

,
did not not ice the furrow

,

wh ich is character ist ic ofLima suba u r icu la ta and L . ellip tica ;
and h is descr ipt ion and figure are not inappropr i ate to the
present speci es . R en ier never descr ibed h is Ostr ea ni vea

,
and

merely publ ished the name
,
with a remark that i t came nearest

to 0. (Lima )
fin/la ta . Lima ni vea of

.
R isso and P h il ipp i is

apparently L . suba ur icu la ta
,
with wh ich P h i l ipp i h imself sub

sequently ident ified i t .

Lima suboua ta Jeffr .

SHELL somewhat oval , convex in themiddl e and compressed
towards the s ides

,
th in

,
semi transparent

,
and glossy : scu lp tur e,

about 50 very fine and thread- l ike longitudinal r ibs
,
which

rad i ate from the beaks and extend to the s ides ; two ofthe
r ibs i n the middle are larger than the rest and are d iv ided by
a stra ight furrow ; the r ibs are crossed by numerous concentr ic
lines ofgrowth : colou r wh ite : ma rg ins sharply curved i n
front

,
and slop ing on each s ide towards the middle

,
so as to

gi ve the Shel l the shape ofa hen ’s egg : beaks proport ionally
l arge and promi nent : ea r s tr iangular

,
well defined

,
and nearly

straight
,
with rectangular corners : ca r tilag e small : ligame

narrow : h ing e
- line stra igh t : h ing e-

p la te narrow, pla in - cd ed
ca r tilag e

-

p it tr i angular, with a shelf or l edge on each si e to
separate the ears : inside glossy, exh ibit ing the reverse or

unders ide ofthe r ibs and central fu 1r ew . L . B. 0 14.

Singl e valves from Stat ion 1 2
,
1450 fms.

‘P orcupine ’
E x p.

,
1 869

,
offthe north -western coast ofIrel and

,
664—1443

fms . ; between the Hebrides and Farce Isl es i n 542 f1u s .

,

and between the Far 'o'es and Shetland i n 1 25 fms.

‘Chal
lenger ’ E x p.

,
offthe A zores

,
1000 fms . P alermo (Monte

rosato)
Th is species has a more oval shape and is shorter than

L . auba u r icu la ta ; i t is bluntly po i nted in front and expand ing

Somewha t oval .
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on each s ide i t is not so convex throughout and the ribs are
tw ice as many and finer . In shape i t somewhat resembles
L . ova ta

,
but is more del icately r ibbed, and especial ly h as a

central furrow .

Lima gibba Jeffr .

D iffers from L . suboua ta in be ing larger and propor tiona l ly
broader

,
and in hav ing a somewhat obl ique outl ine ; i t is

remarkably gibbous
,
p inched up at the s ides

,
and much more

sharply poi nted in front ; and the r ibs are much sl ighter,more
i rregularly disposed

,
and somet imes more or l ess wanting . In

every state ofgrowth the two speci es are d istingu ishable by
these characters

,
although found together . L. 03. B. 02 .

Stat ion fms. ; 1 2, 1450fms. ; 1 6, 1 785fms. Single
valves and fra gments.

IDAS T, Jeffr .

SHELL transversely oblong, th in , nacreous : lig ament exter
nal ca r ti lag e none hing e tooth less hing e

-

p la te crenated on
both s i des ofthe beaks .

P erh aps all i ed toMy r ina , a l though that genus h as an in
ternal l igament or cart i l age

,
and i t wants th e r emarkable ch a

r acter afforded by the h inge- plate being crenated . Modiola r ia
and Cr enella

,
as wel l as D a crydium,

have th e h inge- plate
crenated on the poster ior s ide ; but the sculpture i n these
fi rst named two genera is very different from that ofI das

,

and D acrydium h as an i nternal cart i lage . I da s r esembles
A r ea i n shape.

I das a rgenteus 1, Jeffr .

SHELL having the shape ofan irregular paral lelogram
,
ofa

del icate textu re
,
rather opaque

,
i ridescent : scu lp tu r e, very fine

and close- set transverse str iae and microscopic longitu dinal
striae ; the latter radi ate from the beaks and cover the whole
surface ofthe shel l : co lour s i lvery wh ite

,
except the beaks

which are reddish brown : ma rg ins stra ight at the back and
in front

,
rounded on the anter ior and smal ler s ide

,
and sloping

from the back wi th a curved outl ine on the poster ior s ide
beaks ci rcular and incurved

,
placed near the anter ior s i de

l ig ament not observable
,
i n consequence ofthe specimens

being imperfect and cons ist ing ofs ingle valves only ; but i t is
Gibb ons or hunched .

1 One ofth e A rgonauts, th e valorous ( seeMorris’s Life and Death
ofJason
t Silvery.
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[me sharply angular : lzmge p la te broad : teeth strong but
short

,
8 on the poster ior and 6 on the anter ior s ide : inside

h ighly nacreous and glossy
,
smooth

,
inner margin closely

and fi nely notched : muscu la r sca r s roundish . L . O 15.

B. O 1 75.

An imperfect specimen and a smal l valvef1 om Stat ion 7,
1 100 fms .

‘P 01 cupine
’
E x p . 1 869

,
offthe north western

coast ofIrel and
,
420—1470fms .

‘Chal lenger ’ E x p.

,
off

Newfoundland
,
1000fms.

A l lied to N . tumi
,

du la Malm
,
=p umi la (Loven,MSW)

A sbi6 1 nsen , but differs ln its smal l er s i ze, being more globular
and hav ing consequently a less tr i angular outl ine

,
its thi nner

textur e
,
more p1 ominent and nearly cent1 al beaks

,
and i n its

finely decussated sculpture .

Leda p usio, P h il ippi .
Nueula pusio, P hi l .Moll . Sic. i i . p . 47

,
tab. xv . fig . 5.

Var . la ti .or R athe1 larger than the foss i l type
,
but not so

sol id
,
m01 e oval than t1 iangular ln consequ ence ofthe pos

ter ior s i de being extended i nto a beak or poi nt
,
agreeing 1n

al l other r espects with the type .
Stat ion fms . 1 2

,
1450fms.

‘P orcupin e ’ E x p .

,

1 869
,
ofi“the north -western coast ofIreland

,
1 180—1 215fms. ;

1 870
,
Bay ofBiscay

,
257—994fms.

Fossi l 1n Calabri a (Seguenza) . Type from C
’alabr ia a lso

(P h i l ipp i) ;Mess ina (Seguenza) .
Leda p ustu losa Jeffr .

SHELL forming a short oval
,
equ i lateral as regards the

pos i t ion ofthe beaks
,
but not as 1 egards the preport ions ofeach

s i de
,
convex

,
th in

,
opaqu e

,
glossy

,
and nacreous : scu lp tur e

cons ist ing ofsl ight w1 inkled str i ae
,
wh ich radi ate f1 om the

beaks to th e front
,
and offine close set but i rregu l ar coneen

tr ic str iae
,
bes ides the l ines ofgrowth

,
there is also a sharp

r idge w ith a corr esponding furrow on the poster ior s ide
,

causing that l ast to appear pinched
.

up : colou r wh ite
,
under a

pal e yellowish - brown ep idermis,wh i ch has a pecul i ar bl istered
appearance : ma rg ins nearly str aight at the back

,
rounded at

the anterior s ide
,
sloping at the posterior s ide to a poi nt some

th ing l ike that ofa bi ll hook
,
below which i t is indented by

the fur row and curved ln front : beaks central
,
promi nent

,
and

incu 1 v ed : lunu le 1nconspicuou s : lzgament wanting : ca r ti lag e
and p it minute and narrow : hing e

- line gently curved : fring e
pla te broad, but not th ick : teetlz sma l l , thom like

,
1 2 on each

Full ofb liste 1 s.
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side , i nclud ing 3 or 4 minute tubercles close to the cart i lage ;
a space is left 0 11 the outer s ides ofthe h in e - plate between
the margins and the teeth : ins ide smooth andpol ished : sca r s

t riangular and large . L. B. O'225.

Stat ion 1 2
,
1 450 fms . a s ingle but large sp

ecimen .

‘P orcupine ’
E x p.

,
1869

,
420- 1470fms . ; 1 870, Bay ofBiscay

,

2022- 740 fms . Foss i l i n the Z anclean formation atMess i n a
(Seguenza)
I ts nearest al ly is -

zgz
'

da ; but that species wants the
pecul ia r scu lptu 1 e and epidermis

,
as w el l a s the drooping of

the poste rior s ide and indentat ion below the angle ofL . p u stu

losa its tee th are very much smal ler
,
and they do not extend

so far on the h inge - l ine . F rom L . acu rnina ta (or rlfessanen
s is) i t a lso differs i n be ing more shortly oval

,
and hav ing the

poster ior angle obtuse instead ofacute .

Leda ex p ansa Jeffr .

SHELL transversely oval
,
nearly equ i lateral

,
compressed

,

th in
,
semi transparent

,
and glossy : scu lp tur e, numerous sl ight

but regular concentr ic striae
,
which are observable only by

means ofa lens and d isappear towards the beaks ; there are
a lso fa int traces ofmicroscopic l ines rad iat ing from the beaks
to the front : colou r pale yel lowish -wh ite : ma rg ins nearly
stra ight at th e back except for the proj ect ion ofthe beaks

,

spread ou t and equally rounded at each s i de
,
and semici rcular in

front : bea lrs central
,
prominent

,
and calyci form: lunu le forming

a sharp r idge : lig ament inconspicuous or wanting : ca r tila

g
e

and pi t very minute
,
the l atter sunken : hinge- line very gent y

curved : b inge-

p la te rather broad : teeth smal l
,
recurved

,
7 or

8 on each s i de ofthe beak : ins ide pol ished
,
showing faint

traces ofthe longitud in al str iae; margin pla in : sca r s i ndist inct .
L . O'l . B.

Station 9, 1 750 fms . ; 1 2, 1450 fms. ; 13, 690frns. : one

l iv in
g
and a few more or less perfect specimens.

‘P orcu
p ine E x p .

,
1 869

,
offthe north-western coast ofIreland

,

1 1 80—1 380fms .

D ifl‘ers from L . lucida i n being much smal ler and more
compressed and the poster ior s i de i s rounded instead ofpoin ted
and angular.

Leda la ta T, .Tcfl
’

r .

SHELL forming a sl1o1t oval
,
with an obl i

q
ue contour

,

rather convex and sol id
,
transparent

,
and h ighly g ossy : scu lp

tur e
,
none except sl ight i rregul ar l ines ofgrowth : colou r

Spread out. 1
‘ Bread.
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pearl -wh ite under the ep idermis, wh ich is pale yel lowish
ma rg ins sloping on the back towards each s ide

,
which is

equally rounded (the poster ior s ide being upturned and occa
siona lly more or less angular towards the point), semici rcular
i n front : beaks placed about two- fifths nearer the anter ior
s ide

,
very smal l and incurved : lunu le l ance- sha

l
ped, nar row,

and defi ned by a sharp ridge i n the mi ddle : igament ex
tr emely sl ight : ca r tilag e and p it very smal l : b inge- line ob

tusely angular, occupy ing the greater part ofthe dorsal area
b inge

-

p la te narrow teeth recurved
,
placed on the inside ofthe

h inge- plate
,
7 to 10 on each s ide : inside glossy ; margin

pla in : sca r s sl ight and inconspicuous . L. 0 1 75. B. 0 2 .

Stat ion 9, 1 750fms . ; 1 2, 1450fms. ; 1 3, 690fms. ; 1 6,
1 785 fms . One l iv ing specimen and some valves.

‘P or

cupine ’ E x p .

,
1 869

,
offthe north -western coast ofIrel and

,

1 65—1443 fms . ; 1 870, offthe coast ofPmt ugal, 740- 1095

fms.

‘Challenger ’ E x p.

,
l at . 37° 26’ N.

,
long . 25

°

14
’ W .

,

1000fms .

Th is h as a pecul i arly obl i que outl ine
,
i n consequence ofthe

poster ior s i de being upturned ; and the true length (measured
from the beak to the front margin) is proport ionally greater
th an in the a l l ied speci es . The pos it ion ofthe beak is ex cen

tr ic compared with that in L . exp ansa .

Leda ser icea Jeffr .

SHELL transversely oval
,
somewhat inequi lateral

,
convex

,

rather sol id
,
Opaque

,
and ofa dull ish hue : scu lp tur e, numerous

fine
,
regu l ar

,
and close- set concentr ic str ife

,
bes i des a few occa

s iou al l ines ofgrowth colou r Wh ite under the ep idermis,which
is pale yellowish : ma rg ins sloping from the beak to each
s i de

,
which is equal ly rounded

,
gent ly curved in front : beaks

placed nearer the anter ior s ide
,
blunt or depressed : lunu le

long
,
i nconspicuous : ligament sl ight ca r ti lag e and p it smal l,

the former horn -colour b ing e
- line obtuse- angled b ing e

-

p la te

rather broad teeth recurved towards the beak
,
7 to 10 on the

anter ior and 10
°

to 15 on the poster ior s ide ; those close to the
beak are minute and crowded

,
the others becomingmuch larger

as they diverge outwards inside smooth ; margin plain : mus
cula r sca r s pear- shaped : p a llia l sca r dist inct, placed with in
the margin . L . 0 1 . B.Var . ova ta . Longer i n proport ion to the breadth .

Stat ion 1 2
,
1450 fms .

‘P orcupine ’ E x p.

,
1 869

,
offthe

north -western coast ofIrel and
,
1 366—1380 fms. 1 870

,
of

the coast ofP ortugal
,
740- 1095fms.

5‘ Silkv .
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434 Dr . J . Gwyn Jeffreys on

neath the beaks : hing e- line stra ight : h inge-p la te narrow, ocen
pying about one- fifth ofthe ci rcumference ofthe shel l : teeth
rather sl ight

,
sl ant ing inwards

,
4 or 5 oneach s ide ofthe beak

ins ide porcellaneous
,
with a bevel led and smooth or pla in but

narrow edge : sca r s inconsp icuous . L. 035. B. 03 .

Stat ion 1 2, 1450fms .

Smal ler and th inner than L . a ur ita
,
and more del icately

sculptured the ep idermis is not
p
i lous as i n th at speci es

,
but

arranged in d ist inct rows ; the inge- li ne is str aighter
,
the

h inge- plate is narrower
,
and the teeth are much sl ighter and

set obl iquely on both s ides ofthe beak . In L. a ur i ta the

teeth are erect on the anter ior s ide
,
and slant i nwa rds on the

poster ior s i de .
Limop sis cr ista ta Jeffr .

SHELL rounded
,
but inclined to become obl i que in aged spe

cimens ( as i n P ectuncu lus g lgcgmer is), convex
,
ra ther sol id

,

opaque
,
rather glossy : scu lptu r e, numerous fine r iblets or raised

l ines
,
wh ich radi ate from the beak

,
and equal ly fine concentr ic

l ines
,
causing by thei r intersect ion a sl ight cancel lat ion ; the

concentr ic l i nes are not granul ated or beaded : colour white
ep idermis l ight yellowish-brown

,
a rranged in regu l ar spinous

rows
,
except towards the front

,
where i t is somewha t mat ted

and proj ects beyond the edge ofthe shel l : ma rg ins nearly
straight at the back

,
and rounded at the s i des and i n front :

beaks small
,
rather prominent

,
blunt

,
and i ncur ved : hing e-a r ea

long
,
reddish brown

,
smooth : ca r tilag e horn- colour

,
placed in

a tr i angular cav ity under the beaks hinge
- line gently curved :

hinge
—
p la te broad, occupying about one- fourth ofthe ci rcum

ference ofthe shell teeth sma l l but strong
,
str aight ish

,
vary

ing in number from 5 to 8 on each s i de : inside glossy
,
in

dist inctly str i ated lengthwise
,
furn ished with a close- set row

ofsmal l tubercl es a l ittl e w ith in the edge ofthe shel l ; these
tubercles are nearly equa l i n s i ze : sca r s conspicuous. L .

B. 025.

Stat ion 1 3
,
690 fms .

‘P orcupine E x p.

,
1 869

,
offthe

north -western coast ofIreland
,
420- 808 fins . Bay ofBiscay,

51 7fms . ; North Sea, 542fms. : 1 870
,
Bay ofBiscay

,
292

1095fms.

I t is distingu ishable from L . minuta (bor ea lis, Woodwa rd)
by its shape and sculpture

,
its coarser ep idermis (wh ich in

L . minu ta is much finer and greater i n quant i ty), its teeth
being upright on both s i des

,
i nstead ofbeing obl i que on th e

poster ior s ide
,
and by the margina l tubercl es being equal i n

s ize throughout and not l arger on that s i de . Having
,
s ince

9“ Crested.
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the publ icat ion ofmy last vol ume 011 Br i t ish Conchology , had
the o portuni ty ofcompa 1 ing a mat many l iving specnnens
ofa ll

)

ages and s i zes ofL . bor ealis
,
Woodward

,
from var ious

parts an
o

d dc ths ofthe North A t lant ic andMed i terranean
,

w ith an equally extens i ve ser ies ofthe foss i l L . minu ta
,
P h i

l ippi
,
I am now quite sat isfied that they are one and the same

spec i es . The d ifferent ial cha1 acters not iced by me are very
var iable . The name minuta must therefore be substitutedfor
bor ea lis . My L . pggmtea ,f1 0m Cors ica

,
is the young ofth is

spec ies
,
as wel l as L . tenu is ofSeguenza

,
from the Stra its ofMess ina . Ma lletia ea

'
cisa

,
P h i l ippi .

Nucnla c.

,
roisa P h i l .Moll . Sic. 1 1 . p . 40

,
tab . xv . f. 4.

Stat ion fms.

° fms . One l iv ing specimen
and some valves. P o1 eupine

’

E x .

,
1 869

,
offthe north

w estern coast ofIrel and
,
1 443fms. ess i l i n Cal abr i a (Phi

l ipp i) ; Z anelean formation atMess i na (Seguenza) .

A ren1a 1kab le and beaut iful speci es. The transverse strize
are rather more numerous and close- set i n the recent than i n
foss i l specimens . The l igament i n th is

,
as wel l as i n other

s ecies ofthe genus Ell a lletia ofDesmoul ins (= Solenella ,
Sowerby

,
= Ctenoconcha

,
Gray), is whol ly external i n Jll . esc

cisa i t extends on both s ides ofthe beaks .

Th e present species belongs to a sect ion 01
° group wh ichMesms . A dams have des ignated under the gener ic name Nei lo .

Desmoul ins and Sowerby publ ished thei r two
g
ene1 a i n the

same year
,
1 832

,
but the Number ofthe ‘A ctes ’

ofthe Lin
nean Soci ety ofBordeaux m wh ich the former descr ibed and
figu 1 ed rll a lletia bears date the 1 5th ofF ebruary

,
wh i le the

Number ofthe ‘P roceedings ’
ofthe Z oological Soci et of

London i n wh ich the l atter desc1 ib ed Solenella is d
i
lated

Decen1b e1 1 1 . Sowe1 by conside1 ed h is genus to belong to
the Solon fami ly . No one seems to h ave not iced the cart i lage
and its corresponding p i t or depress ion 1n the h inge .

rlI a lletia cunea ta Jeffr
SHELL obl i quely oblong

,
i nequ i lateral

,
compressed

,
th in

,

semi transparent, glossy and somewhat nacreous : scu lp tur e

none
,
except slig

b

ht and i rregul ar l ines ofgrowth : colour

wh it ish
,
under a th in and pale yel lowish brown ep idermis

ma rg ins sle ing g 1 adually on the back towards each end
,

rounded on t e ante 1 ior s ide
,
bluntly an ular and wedge- shaped

on the posterior side, and gently cu 1 v eii 1n fr :ont bea ks s i tuate

i t - sl1apcd .



436 Dr . G . E . Dobson on a new Sp ecies qf
'Macrotus.

near the anter ior s ide at about two—fifths the length ofthe
back ; :they are small

,
sl ightly prominent, and calyciform

lunu le ind ist inct ligament narrow ,yellowish brown , altogether
external and placed between the nymphae

,

”
or pout ing edges

ofthe shell , on the poster ior s ide : ca r ti lag e minute, oblong,
conta ined i n a narrow depress ion immed iately underneath the
b eaks nh inge

- line obtuse- angled : h ing e-

p la te rather narrow
teeth. small

,
erect

,
and pointed

,
1 2 011 the anter ior s ide and 20

011 the poster ior s ide
,
the middle ofthe h inge- plate forming

the cart i lage- p i t : ins ide pol ished ; edge plain : muscu la r and

p a llia l sca r s l arge and consp icuous. L . B. 03 5.

Stat ion 9
,
at the entrance ofDavis Strai t

,
1 750fms.

Stat ion 1 2, i n the North A tl ant ic, 1450fms .

‘P orcupine
E x p .

,
1 869

,
offthe north -western coast ofIreland

,
1 215

1 443fms. 1 870
,
Bay ofBiscay

,
7 18—1095 fms .

,
andMedi

terranean
,
1 41 5fms. Norwegian E x p.

,
1 876

,
1 800fms.May be eas i ly known from ill . obtusa

,
Sars

,
by its very

different shape .

XLI II .
—D escr ip tion ofa new Sp ecies ofMacrotus.

By G . E . Dossox
,
M.A .

,
M.E .

,Macrotus bocour tianus
,
n . sp .

E ars as long as the head : front margin ofthe nose- leaf
scarcely defined

,
continuous with the upper l ip terminal leaf

narrow and subacute ly po inted last caudal vertebra and half
the antepenult imate vertebra free the free port ion ofthe tai l
nearly equal to the thumb in length .

Teeth as i nM. wa terhousii . Fur dark brown above
,
pa ler

beneath .

Length (ofa specimen not qu ite full -grown) - head and body
inches ; tai l t ai l free frommembrane 04 ; head 1 °O;

ear 1 °

O; tr agus nose- leaf O°3 forearm thumb
second finger—metacarp . first phalanx second pha
l anx th i rd phalanx th i rd finger—metacarp. first
phalanx second phalanx fourth finger—metacarp.

1 6
,
first phalanx 06

,
second phalanx tibia calca

neum foot and claws
Th e above descript ion h as been taken from the largest of

four specimens preserved in the P ar isMuseum
,
obtained byM. Bocourt i nVera P a z

,
Guatemala

,
which

,
through the k ind

ness ofM. A lph .Mi lne-E dwards
,
I have been enabled to ex

amine and descr ibe . A ll the specimens agree in the remarkable
length ofthe proj ect ing port ion ofthe tai l

,
and in other cha

racters descr ibed above .
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438 Miscellaneous .

( sal ivary ?) glands, wh ich Open always into th e mouth and never
into th e forcipules, and ofth eMalp igh ian tubes, and, final ly

,
a

large number ofh istological observations wh ich i t is imposs ible for
me to summari z e .

Th e physiological par t comprises Special researches onal imenta
t ion, onth e manner inwh ich th e Lithob ii k ill the i r prey, and, lastly,
on digestion proper ly so called. In Cryp top s th e aliments accumu
late ia th e spacious buccal intest ine ofwh ich I h ave spoken above ,
a re retained th ere by th e val vular apparatus, and ar e there t rans
formed by th e digest ive l iqui d secreted by the mi ddle intestine
s ituatedfurther on.

In th e otherMyr iopods the pr incipal digestive phenomena take
place in th e true middle inte stine . Th e l iquid secreted is neutral

,

somet imes slight ly alkaline, in Lithobius
, C
'
rgp top s, Himanta r ium,

GeOp h ilus , and Glomer is in I u lus alone i t is sli gh tly acid. Th is
l iquid forms an emuls ion ofth e fats, and ev ident ly dissolves th e
al bumino id substances.

I have been unable complete ly to e lucidate th efunction ofthe
ante rior glands . The arrangement oftheir excre tory canals and

other char acters prove that in th e carnivorousMyriopods these a r e

not venomous glands at‘
: but their secret ion,

at least in Lithobius and

Himanta r ium,
does not possess th e characte rist ic property ofth e

true sali va ofth e vertebrates and ofinsects ; i t does not t ransform
starch into glucose.

A sfar as we can judge , th eMalp ighi an tubes ofth eMyriopoda
act precise ly in th e same manner as those ofinsects they produce
uric acid, urates ( e. g . ur ate ofsodium), and oxalate ofcalcium.

They a re therefore depuratory ur inary organs.
—Mem. ( le l

’
A cad.

des Sci . de Belg ique, tome xli i . 1 876 .

On the Femor a l Br ushes oftheMantidmand their F unction.

By J . “l oop -MASON
,
E sq .

The author states that , wh ile recent ly examining a specimen ofa
species ofHierodu la from th e Nieob ars, his attention was arrested
by two bright ish oblong spots, situated one near th e di stal end of
each ofth e fore femora and nearer to th e lowe r dentate than to th e
upper entire edge ofth e j oint— and that

, on examining these spots
more close ly by th e aid ofa lens, h e h ad found that they were
b rushes ofstiff hairs, all ofwh ich were dir ected away from th e

u pper edge ofth e femur , some ofwhi ch (namely, those forming
th e u pper halfofth e brushes) were closely appressed to th e su r

face and th rew b ack the li gh t strongly, wh il e th e rest projected
almost str aight ou t from i t and were th e stiffest ofall . He had
be en unable to find any account ofthese structur es in any entomo
logical work to wh ich h e had access and ne itherM. de Saus sur e ,
wh o had recent ly publish ed an admi rable account ofth e ex ternal
anatomy and hab i ts ofthe whole fami ly, nor Dr . F ischer , the author
ofth e learned Latinwork on th e Orthoptera ofEurope , had made
i ‘ Th e true venomous glands, wh i ch I have succeeded in i solating in

some spemes w 1ll form th e subj ect ofa future memoir.
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any ment ion ofthem. These brushes occurred innume rous species
be longing to the fol low ing gene ra — rl[eta lleu tica

,
C la e r a dod is

,

Hamber tiella ,
Mir romantis , P seu doma ntis, A rch imantis

, fil esop tergr ,

r ha sma tomantis, E uchomena
,
Gongp eta , Hier odu la , Ma ntis , Teno

der a , I r is , P hesp is , F is cher ia , Sch iz ocep ha la , n nenop us
,
C
'
r eob r ota ,

P a r omgp ilus , P ap a , DerOp la tgs, Or gp ilu s, P hg llocr a nia , Cer a to

ma ntis , Hestia s , Gongg lus , Emp usa ,
Blep ha r is , &c. , and probably

unive rsal ly throughout the whole group , although h e had examined
none ofth e American species , wh ich , howeve r, were hardly l ike ly to
prove an exception to th e rule—P r oceed ings ofthe A s ia t Societg
ofBenga l, June 1 876 .

On the Geog rap h ica l D is tr ibu tion ofSch iz oceph ala , a Genus ofMant idaz . By J . “
'

oon-Masox , E sq.

The author states that, so far from be ing a pecul iarly Afr ican
form

, as i t is cons ide red to b e byM. de Saussure in h is recent
monograph ofth e family, th e remarkable genus Sch iz ocep ha la is

one ofthe most w ide ly dist ributed, not only ofMantidaz but of
insects , in India—and, in support ofh is statement , g ives a long l ist
oflocal i t ies fromwh ich h e h as rece ived e i ther perfect or immature
examples ofth e single species S . b icornis, vi z . th e Kar akpur

h 1 l ls in Behar
,
Devapur and Ch tinda in th e Central P rovinces,

Kaladg i in th e Bombay presidency, Kachh , Ceylon,Mursh idabad
and Calcutta inBengal , P egu , &e . , and quotes the old entomologist
Sto ll , who descr ibes and figures examples from Tranquebar and

Ch ina , and P rofessor Westwood’s ‘A reana Entoni olog ica ,
’

in wh i ch
it is referred to as an As ia tic form. F inal ly, h e concludes e ithe r
that th e locali ty given byM. de Saussu re is erroneous, or that that
author’s specimens, if real ly from South Africa, represent a second
species ofth e genus— P r oceedings ofthe A sia tic Society ofBeng a l,June 1 876 .

O n the Cap tu r e ofR a ttlesnakes
,
and on the A ssocia tion ofthese

Serp ents w ith a sma ll Owl and a littleMa rmot. ByM. A
TRECUL .

Dur ing my journey in North Amer ica
,
I traversed in 1 848 a

region s i tuated to th e west ofA rkansas, where rattlesnakes ar e

very common. I took several ofthem, wh ich I sent to th e museum
th e fol low ing year I also sent some from Texas . Having remarked
that

,
after making themselves heard, they had l i tt le dispos i t ion to

fly at persons a l i tt le w ay from th em, I conce ived th e idea oftak ing
them in th e following manner . I attached a th read to th e end of
th e ramrod ofmy gun, and made a sl ip- knot at its free extremi ty
I then went to th e snake

,
wh ich I had heard or wh ich h ad been

po inted ou t to me by th e Osages wi th whom I travel led ; I exci ted
it and when it raised itse lf up, th reatening and h issi 1ig , I passed
my running knot round its neck and pul led it up. Th e snake d1d not
thenmake any movement or any effort. to disengage i tse lf, but r e
ma ined straigh t as a st i ck . It w as easy to k i ll i t . Those wh ich I
sent to th e Natural -HistoryMuseum at Paris were taken in th is
w ay ,

wh i ch other travellers may find useful .
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As I am speak ing about rattlesnakes, I ask th e permission of
th e Academy to refe r to a supposed society that trave l lers in th e

prairies have somet imes ment ioned. I t is said to b e composed
ofthree very dissimi lar animals— a sort ofsmal l marmot (A rctomys

or a omgs ludov iciana ), an owle t (A thene cunieu la r ia ), and a rattle
snake ( Crota lus confluentus , Say) .
I had the opportunity ofv isi t ing th e seat ofth is supposed asso

ciation. I met w ith it in th e ne ighbour hood ofth e Sal t R iver , wh ich
is one ofth e afiiuents on th e righ t bank ofth e Arkansas. Not far
from th e Grande Sa line

,
as th e Indians cal l i t , I saw two vi l lages of

th e prair ie- dogs. They give th is name to th e places inhab i ted b y
these l i ttle marmots, onaccount ofth e cry that theymake when they
come ou t ofthe i r burrows . A s they l ive innumerousfamil ies, the i r
vi llages a re somet imes ofcons iderable extent . One ofthose wh ich
I visited w as about halfa k ilometre in diameter : th e other was
much small er ; it was barely fifty or

:

sixty metres broad . There
ar e some , I w as told

,
a mil e in diameter . Th e aspect ofth e two

vill ages wh ich I saw was as different as th e nature ofth e soil . The

narrower one , establ ished in a leve l fert ile spot covered w i th tall
herbage

,
presented a sur face ent irely denuded by th e work ofthese

l it tle animals, without a single blade ofgrass
,
b ut here and there

with l i tt le mounds from two to th ree decimetres in heigh t, each one

surrounding an opening ofth e burrows
,
wh ich communicate w ith

one another. F rom th e summi ts ofthese eminences th e marmots
observe th e envi rons to ascertain that no danger menaces th em. A t

fi rst they do not venture to put ou t any th ing but the ir heads b ut

they u tter that l it tle sharp bark wh ich h as procured them their
name and as they become reassured they gradual ly come further
ou t . They do not

,
however, quit the ir hole and th e mound unt i l

after long observation ofth e neighbourhood and they reenter with
astonish ing rap idi ty at the smallest appearance ofdanger .
The larger village , establ ished on dry, stony, and uneven ground,
had not so clean a sur face as th e first ; a thin herbage grew there .

It did not seem, as in th e other vil lage
,
that a vigi lant edi lesh ip

took care ofthis less- favoured spot. I t was in th is latter v i l lage
that I found th e three animal s above ment ioned together . I saw

th e l ittle owl come ou t ofa burrow ; and I w as for tunate enough to
procure it . Th e hole fromwh ich it issued was ev idently frequented
also by th e l itt le marmots th e freshly moved earth showed that it
w as often traversed . Th is was not th e case in another burrow,

in

wh ich I discovered th e rattlesnake : th e earth had not been scratched
for a long t ime . Th is opening w as certainly abandoned by th e
other animals, and it w as clear that no int imacy ex isted between
these latter and th e Cr ota lus. AnOsage having k illed th e l ittle
marmot before my eyes, I w ished much to have th e rattlesnake . I

had much trouble inmak ing i t come ou t ofits retreat toforce it
to do so I w as obl iged to irri tate itfor a long t ime with th e ramr od
ofmy gun. F inally it came slowly out ofth e opening, and I was
able to pass my running knot round its neck .

Th e th ree animals were sent to the museum.
—Comp tes R endus

,

Sept . 1 8 , 1 876 , p . 603.
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442 P rof. J .Wood-Mason on a. new Sp ecies ofMant idae.
h igh

,
that the vertex is hardly so el evated

,
and that the eyes

are more produced lateral ly and are armed w ith a conspicuous
blunt ish spine ; vert ex d iv ided by four sl ight impressions
into three lobes, the two median ones ofwh ich impress ions
pass down on to the front round the elevat ion that carr ies the
ocel l i to the bases ofthe antennae ; chaperon scarcely twice
a s broad as long

,
t ransversely car inate

,
with its s ides sl ightly

convergent below, and with its upper and lower margins almost
stra ight

,
d ivided offfrom the upper part ofthe face by a well

marked groove ; th e faci al sh ield , or the part ofthe face inter
ven ing between th e “ chaperon on th e one hand and the ocell i
and th e bases ofthe antennae on the other, is marked w ith two
shallow pits placed symmetr ically one on each s i de ofthe
mi ddle l ine, is deeply emarginate at its upper angles for the
insert ion ofthe capil lary antennae

,
and h as its lower angles

produced downwards, so th at its infer ior margin is concave .
P rothorax shaped just as i n Heter oclzceta tenu zloes , long and

sl ender
,
fully as wide at its h inder extremi ty as i t is at the

sett ing—on ofthe fore legs, with its l atera l marg ins very
minutely dent icul ate

,
especi al ly i n front

,
with scattered minu t e

granules and a sharp , fine
,
longitudinal raised l ine on its disk

its supracox al di l atat ion feeble, rounded at the s ides.

Organs offl ight tol erably wel l deve loped , extending a l i tt l e
beyond the th ird abdominal segment . Tegmina narrow, of
un iformwidth , narrowly rounded at the extremi ty, pale luteous,
semiopaque basal half ofthe anter ior margin gently arcuate .
W ings tricolorous, being coloured red

,
yellow

,
and brown with

amethyst ine r eflect ions subhyaline
,
their anter ior margin pale

luteous ; the disco idal nervure s imple, the membranou s spaces
on e i ther s ide ofi t each w ith a longitudinal row ofminute
brown blotches on a pure sulphur-yellow ground ; poster ior
area pale rose- red at the base

,
then brown

,
and finally barred

with concentr ic al ternate bands ofbr ight sulphur -yel low and
brown

,
the yel low bands being by far the broader

,
and al l

becoming gradual ly narrower and less dist inct towards the
poster ior margin , and al l being everywhere broken up into
blotches occupying only the membranous in terspaces between
the nervur es .

F i rst pai r ofl egs tolerably long and slender the coxae un
armed

,
thei r three strong crests being only a l i ttle scabrous

,about half th e length ofthe prothorax
,
un iform i n w idth

,

stra ight ; femora rather longer, shaped l ike those ofH. tenm
'

p es ;t ibiae straight
,
armed on the inner edge with fourteen spines

,with nine on the outer edge
,
the base ofwhich is unarmed

,exclus ive in both cases ofthe relat ively enormous and very
strongly curved termin al cl aw .
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'

There is noth ing remarkable about the rest ofthe legs
,
ex

cep t that they are sl ightly scabrous .

A bdomen s l ender
,
ti lit

'

orm
,
wider than the prothorax ; the

supraana l pl ate
'

short
,
transve rse

,
fu l ly t wice a s b road as long

,

truncate - rounded at the free end ; terminal cleft port ion of
the infragcnita l plate st rongly and suddenly compressed

,
and

project ing whol ly beyond the abdomen
,
but hardly reach ing the

extremi t ies ofthe cer ci ; these are oval
,
broadly fol i aceous

,

scarce ly thr ice as long as broad
,
indist inct ly art iculated at the

base
,
whe re they a re formed ofa number ofvery short joi nts

all ankylosed together
,
but showing three tolerably d ist inct

large apica l jo ints
,
the terminal one ofwhich is obli quely trun

cate
,
so th at the upper marg in ofthe appendage appears

s trongly convex
,
wh i le th e lowe r is almost stra ight.

Colour of the l i v ing inse ct
,
wi th the w ings closed

,
pale luteous

grey ; the tegmin a s l ightly yel lower than the body .Male unknown .

Total length 50millims . l ength ofprothorax 1443 , ofwh ich
the neck is 4s, width ofprothorax at supracoxal d i latat ion 2
length ofabdomen 26

,
w idth ofabdomen length ofteg

mina 235, width oftegmina 5 ; length ofwings offore
cox a 721 , offore femur 9.

B ob . A s ingle spec imen ofth is beaut ifu l l i ttle insect was
captur ed by my w ife on a d inner - table in Calcutta . It flew
in at the w indow

,
attracted by the bri ght l ights . hVestwood’s

H. tenuzfpes is sa id to h ave come from Senegal .

XLV. On some new and little- knownAmp hipodous Cr ustacea .

By the R ev . T . B. R . STEBBING,M.A .

[P lates x rx . x x ]

Amp hi lockus concz
’

nna
,
n . sp. P l. XIX . figs. 1

,
l a

,
1 b .

Amp ln
'

loclzus concz
'

nna w as dredged in or near Torbay in
A pri l 1 876 .

The antennae are subequal i n length th e superior the more
robust

,
with th e fi rst jo in t longer than th e other two and the

flagellum as long as the peduncle several art iculat ions ofthe
flagellum are furnished with long hai rs . In the lower antennae
the penult imate joi n t is the longest ; the flagellum h as only
three art icula tions

,
together equal ling in length the last j oint

ofthe peduncl e . ead has a depressed rost rum ; each
s i de also rs produced into a sharp po i nt between t

ghgae
upper and
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lower antennae . The segments ofthe pere ion are not so short
compared w ith those ofthe pleon as inAmp lz ilocb us manudens .

The cox ee increase i n depth and breadth from the first to the
fourth

,
which is v ery large ; the low e r edges ofthese are finely

serr ated . The fi rst and second gna thopods are s imi l ar in form,

the second be ing tw ice a s l arge as the fi rst . The thighs are
elongate . The hands are more or less tr iangular

,
w i th the

palms rounded and finely dent iculate ; the front margin ofthe
hand is produced beyond the h inge -jo int ofthe finger into a

sharp tooth . In the second gnathopods the long sharp finger
curves r igh t round the palmand meets the wrist

,
wh ich is pro

duced al l along the h inder margin ofthe hand
,
and terminates

i n three or more c i l i a . In the fi rst gnathopods the finger is
scarcely so long as the palm

,
and the process ofth e wrist

is shorter than themarginofthe hand . In the second gnatho
pods the d istal extremi ty ofthe knee is obtusely pointed

,
and

terminates i n a short seta ; whi le the d istal extremi ty ofthe
metacarpus is t runcate

,
with a smal l cav ity occupying the

h inder half ofthe truncated l ine
,
and conta ining in the centre

ofth is cavity a short st iff seta . Th is minute feature may
perhaps be present also i n the fi rst pai r ofgnathopods ; b u t
the point could not be determined in the specimen exami ned .

The fi v e pa irs ofpereiOpoda are subequal , long and sl ender
the fi rst two hav ing the th ighs elongate and the metacarpus a
l ittl e produced anter iorly

,
the last three hav ing the th ighs

l arger than the coxae , broad, and with serrated edges
,
and the

metacarpus poster iorly produced .

The t elson and the last pa ir ofpleopoda were want ing in
the specimen here descr ibed ; but the excavat ions in the pleon
segnrent fromwhich they had been detached seemed to suggest
that the caudal plate would hav e been lanceolate

,
a s in Amp/z i

lochus manudens
,
and that th e last pleopoda would have been

ofcons iderable s i ze
,
though in th is respect they would differ

from those ofthe speci es j ust named . Th e two other pairs of
pleopoda are bi ramous, the antepenult imate pai r h av ing the
peduncl e much longer than that ofthe penult imate

,
and the

branches extending further .
The specimen described is a femal e ; its l ength one eighth

ofan inch .

D ana ta duoz
'

a
,
Spence Bate . P l. XIX . figs . 2

,
2 05—2 0.

D ana z a dub z
'

a rece i ved its specific name fromMr . Spence
Bate, its discoverer, i n al lus ion to doubtswhich h e fe l t oncerta in
po ints ofits structure

,
h is one specimen having disappeared

before the examinat ion ofi t w as completed . Specimens s ince
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a ppearance i t comes near to al l the three genera P robolt
'

unz,
D ana

'

ia
,
and Anzp ln

'

loc/ms
,
i t seems necessary to assrgn i t in

sol i tary grandeur t0 ' a genus by i tself. I ts l ength 1 8 h ttle

more than an e ighth ofan inch .

The antennae are subequal . Ofthe upper, the basal joint
is the longest and stoutest

,
though shorter than the head

i n th e lower
,
the penult imate and antepenult imate joints are

slender
,
and the ul t imate inconspicuous. Th e flagel la ofboth

pair s ofantennae cons ist offew and smal l art icu lat ions . There
1 5 no secondary appendage . Th e head h as a small , sl ightly
depressed rostr um the lateral margin is produced into a sharp
po int below th e u pper antennae . The eyes are round .

The coxae ofthe fir st segment are almost concealed, only
the upper margin appear ing above the cox ae ofthe second
segment . Th e first gnathopods are s imple or almost s imple .
The hand is short

,
with s ides nearly paral lel

,
and some hai rs

inth e neighbourhood ofthe palm. Th e finger is shor ter than
the hand

,
only sl ightly cur ved

,
and set a l ittl e w ay from the

antero- distal ex tremi ty ofthe hand
,
from which point there

Springs a long hair . The wrist is longer than th e hand ; near
its distal h inder extr emi ty there proj ects what seems to be a
rather pronounced Spine

,
unless I have been deceived by the

convergence oftwo ha i rs— a source oferror wh ich h as more
than once led observers astr ay

,
and wh ich cannot be eas i ly

obvi ated when specimens are too rar e to permi t ofthe ir bei ng
freely handled .

Th e second gnath opods resemble those ofAmp in
'

loclzus .

The hand is tr i angular
,
wi th the same antero- distal tooth as

in Amp i n
'

loclzns ; the palm is dent iculate . The wr ist is pro
duced

,
though not so far as to reach the palm ; from its ex

tremity , and from the inner s i de ofthe produced port ion , spr ing
some long hairs. The finger is remarkable : i t curves over
and beyond the palm and w r ist

,
ending in a long

,
straight

needle- l ike port ion
,
not opposable

,
i t would seem

,
to any por

t ion ofthe l imb .

Th e per e iopoda are subequal
,
all moderately long and

slender . Th e coxae ofthe second pai r are l arge
,
s imi lar in

shape to those ofD ana t
‘

a dub z
’

a
,
but very s l ightly dent iculate

round the margin wh i le the lower margins ofthe preceding
pai rs ofcoxae are v ery sharply but unevenly dent iculate . The

l ast three pai rs ofper eiopoda are remarkablefor thei r l arge
membranaceous th ighs

,
th e antepenu ltimate pai r being oblong

ovate and having on the lower margin an i rregular denticu la
t ion l ike the coxae above ment ioned . The l ast two pairs are
more rounded and dent iculated ev enly . Th e telson is l anoso
l ate, excavated above . The pleopoda are al l b ir amous. The
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branches ofthe penult imate pa i r
,
wh ich are much shorter than

e ither ofthe other pa i rs
,
a re unequal . The u lt imate and ante

penult imate pa i rs have the cduncle longe r than the branches ;
the branches subequal . h i le the erc ion is stout

,
the pleon

is narrow and elongated . The colbur is t awny
,
with some

red spots ch iefly on the la rge cox ae .

The gene r ic name refers to the beauty ofthe dent iculate
menrb ranaceous th ighs ; the specific name to the pecul i ari ty
ofthe finge r ofthe second gnathopods .

E x ang u e
’

a s te
'

lz
'

p es , Nor 111 an
,

B

and Cr a tz
'

pp us tena z
’

pes, Spence
ate .

The genusC'
r a tzpp us and the speci esCr a tippus tenu z

'

pes were
founded byMr . Spence Bate 0 11 a s ingle specimen

,
and that

apparently an abnormal or imperfect one . The type specimen
,

such as i t was
,
h as been unfortunatelymisl a i d or lost . I t thus

becomes imposs ible absolutely to deci de whether the genus
E r ung u ia (Norman) is or is not i dent ical with Cr a tz

'

pp us , unless
fresh specimens ofthe l atter should happen to be found agree
ing with th e or ig inal descr ipt ion . E r ung u z

'

a stilip es w as de
scr ibed in th is Journal (ser . 4

,
v ol . i i i . p . 359) by the R ev . A .M. Norman

,
with that wr iter ’s usual clearness and accuracy .

Specimens minutely agree ing w ith h is descript ion may be
obta ined atMeadfoot and at A ust is ’ Cove

,
Torquay

,
by a ca

ful e x aminat ion ofthe sponge Ha lz
'

cltondr z
'

a p anacea , wh ich in
many places coats the rocks beneath overhanging seaweeds .

The sponge should be bro ken into smal l p ieces
,
whennow and

then a l ittle wh ite gl isten ing l ine
,
abou t an e ighth ofan inch

long
,
wil l reward the searcher w rth the des i red obj ect . A

person ofsharp s ight may not ice that the wh ite l ine is orna
mented by a pa i r ofred eyes .

A ccompanyingMr . Norman ’s descr ipt ion above referred to
are figures ofcerta in port ions ofthe animal—one especi al ly
deserv ing ofattent ion

,
w h ich shows the microscopic serrul a

t ion ofthe branches ofthe u ropoda . I t does not appear
,
how

eve r
,
that any figure ofthe whole an imal has h itherto been

published . In regard to the lower antennae
,
I may not ice

that the unders ide is flattened and th at the outer edges are
minute ly se rrulate . The flagella ofboth pa i rs ofantennae
have some rathe r long fine hai rs proj ect ing from them. The

eves a re round ; the facet ing over the red pigment is wh ite .
Under the rost rum ofthe head there is a proj ect ing triangu l ar
plate

,
beneath which are packed the maxi ll i peds . Th e meta

carpus ofthe fi rst gna thopods is stouter than the w r rst and
hand

. The antepenult imate uropods are folded under the
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p l eon
,

'and do not extend so far as the penult imate pai r . The

i vory wh iteness ofth e body is not i n any part sta ined w ith
colour ; but unde r the mic1'0500pe pale markings may be oh
served

,
espec i ally on th e dorsal su rface , such as are del ineated

in the accompanying figure (P l. XX . fig .

In establ ishing the genus E x ung u ia ,Mr . Norman cons idered
that h is specimen w as dist ingui shed from Cr a tz

'

pp us by the
remarkable character ofthe fi rstg nathopods, which have no
finger

,
its place being suppl i ed by a fasciculus ofl ittle spines

proj ect ing d irectly forw ards . The gener ic account ofOr a tzlopus,
on the contrary

,
had descr ibed the fi rst two pai rs ofhands as

subche late . Nevertheless, both i n deta i l and in general faci es,
both by figure and descr ipt ion

,
Or a tz

'

ppns tenu z
'

p es and E sc
ung u z

’

a stz
'

lz
'

p es so closely resemble one another th at i t would be
a deci dedly s ingular case ofmimicry or coincidence ofform i f
they real ly belonged to dist inct genera . Bu t i t w i l l be not iced
that in the specific descr ipt ion ofOr a tz'pp us tenu z

’

p es the

gener ic account wh ich makes th e gnathopoda subche l ate is
modified by th e explanat ion that the first gnathopoda are
scarcely subchel ate . F urther

,
th ese l imbs are omi tted from

th e figure ofthe creature— a fact wh ich is noted but not ex
pla ined . But any one deal ing with a s ingle specimen of
E x angu z

’

a stz
'

lz
'

pes,which he w ishes to descr ibe but not tomut i
l ate

,
wil l understand the reluctance wi th w h ich slender organs

such as those under d iscuss ion sometimes lend themselves to

the manipulat ion requ is i te for fa i thfu l figuring or accurate
descr ipt ion . P acked away as they often are between the coxae

,

and perhaps more than half h idden by other project ing l imbs,
one must i n such case be content w ith observ ing “

pas ce qu
’
on

veut
,
mais ce qu ’on peut .” Now the fasciculus ofl i ttle Spines

which does duty in place ofa finger i n the fi rst gnathopods of
E x ang z

’

a stz
'

lzjnes can only w ith great difficulty be d ist ingu ished
from a finger when the an imal is dry ; and even when i t is i n
l iqu id

,
the convergence ofthe hai rs or spines often produces

a finger
- l ike appearance

,
especi al ly a s the anter ior spine or

hai r is the longest and often takes a sl ight curv e such as is

common in the finger ofan Amph ipod . In the fi rst specimen
I myself examined

,
not only was th is appearance deci dedly

set up
,
but

,
by a cur ious co incidence

,
two ha i rs on th e palm

ofone ofthe second gnathopods produced th e appearance of
j us t such a tooth asMr . Spence Bate figures and descr ibes
i n that pos i t ion on one ofthe second gnathopods ofOr a tz

'

pp us
tenu ip es .

'

Wh i le, however, th e r emarkable antennae, the shal low coxae
,

th e relat ive s i zes ofgnathopods and pereiopoda , the general
appearance ofthe segments both ofpere ion and pleon,the telson
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gr ey : two small p ale spots near th e mi ddle ofthe cost al
margin

,
and several black spots before the middl e .

E x p. 1—
1
1
J
inch .

Ba b . A ngol a (R oger s) .
U nl ike any other speci es .

Hesp er ia Ligor a .

Al is suprafuscis anticis punctis octo h yalinis posticis fascia flava
macul a tr ipartita hyal ina notata : his infra alb is macula atra,
fasciaqu e lata submarginali , fascis.

Upper side black . A nter ior w ing with eigh t transparent
pots— two i n the cell

,
three below these pl aced longitudinally

,

and three in the usual pos i t ion near the apex . P oster ior w ing
w ith a transverse pale yellow b and (part ofwhich is transparent)
before the middle the fr inge at the anal angle fulvous .

U nders ide . A nter ior w ing as above
,
except that there is a

b ifidwh ite spot near the outer margin . P oster ior wing wh ite
,

wi th the costal margin
,
a quadrate spot towards the inner

margin
,
and a broad transverse band from the inner margi n

near the anal ang l e to beyond th e mi ddle ofth e wi ng
,
al l

dark brown .

E x p. 193 i nch .

Ha l) . A ngol a (R oger s) .
U nl ike any other speci es .

Hesp er ia Oy r ina .

Alis utr inqu efa scis anticis punctis sep tem hyalinis, uno in cellula
b iparti te posticis punctis quinque hyalini s, fimb ria aur anti aca .
Upperside dark brown . A ntennae r inged w ith wh ite near

the po int . Anterior wing wi th seven transparent spots
one i n the cell b ifid

,
three placed longitudinal ly below th is

,

and thr ee near the apex . P oster ior w ing wi th five transparent
spots forming a ci rcle the fr inge

,
except at the apex

,
orange.

Unders i de as above
,
except that the anter ior wing h as the

outermargin near the anal angle yel low
,
and that the poster ior

wing h as the outermargin between the branches ofthemed ian
nervu res

,
as well as the fr inge

,
yel low and indented inwardly .

E x p . l fi inch .

Hab . D arj eeling .

U nl ike any described speci es .

Hesp er iaMa r acanda .

A l is u trinquefuscis anticis maculamagna tri parti ta central i fi ava
,
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punctis duob us sub apicem al b is : posticis infra punctis qu inquealbis .

Uppers ide dark brown . A ntennae ringed w ith yel low near
the po in t . A nte rior w ing crossed at the midd le by a pale
yel low,

trifid
,
t ransparent band ; two mi nute wh ite spots near

the apex .

Unde rs ide a s above
,
except that there is a b ifid pal e spot at

themiddle ofthe costal margin ofthe anter ior w ing , and a th ird
spot near the apex

,
and that the poster ior w ing is marked by

five minute wh i te s
p
ots— two before the middle

,
and three after

tr i angularly placa
a 3
p . 2m ruches .

Ha l) . A ngol a (R og er s). Most nearly al l i ed toH. 77i r ase .

Hesp er ia Sg bi r ita .

Alis supra rufo-fuscis : anticis maculis sex hyalinis : anticis infra
macula sub apicali lilaeina posticis ad basinlilacinis maculi s atr is
notatis .

Upperside dark brown . A nter ior wing w ith three separate
central la rge spots and three at the apex transparent ; the
fringe narrow

,
rufous .

Unders ide rufous-brown . A nter ior w ing as above
,
except

that the re is a large subapical l i l ac spot . P oster ior wing t inted
w i th l i lac near the base

,
and marked by two dark brown

spots
,
fol lowed at the mi ddl e by a transverse ser ies ofbrown

spots .

E x 2th i nches .

Ha Singapore ( TVa llace) .
L i ke H. Tin-ax on the upperside .

Hesp er ia D a cela .

A li s u tr inque fuseis : anticis punctis se x hyalinis , uno in cellu la b i
parti to : al is anticis infra macula su b apicah lilacina posticis

margrne postice sub apicem lrlacrno.

Upperside dark brown . A nter ior wing w i th three sepa
rate spots in the middle (one i n the cel l b ifid) and three
at the apex al l transparent : a l inear mark ind icating the
male .
Unde rs ide as above , except that the anter ior w ing has the

inne r margin rufous and a subap ical lilac spot
,
and that the

poster ior w ing is l i lac on the oute r marg in near the apex .

E x p. h as inch .

Ha b . F ernando P o (Rog er s) .
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Hesper ia D as ia .

A lis supra fuscis ad basim caerul eo tineti s : anticis fascia b ipart ita
punctoqu e hyalinis posticis infra punctis quatuor pallidis.

Upperside dark brown : the base ofboth wings sl ightly
blue . Anter ior w ing w ith a b ifid band at the middle and a
smal l spot a l ittle beyond i t t ransparent .
Unders ide as above

,
but paler . P oster ior w ing with four

pale undefined spots— one i n the cel l and three beyond i t .
E x p . 52

1
—2
6
i nches .

Hesp er ia Solacedia .

Al is supra fuscis anticis punctis tr ibus hyalinis punctoqu e flavo
posticis infra ap ice flavo.

Upperside dark brown . A n terior wing w ith three separate
transparent spots at the mi ddle (one i n the cel l b ifid) and a
smal l spot near the inner marg in.

Unders ide as above
,
except that there is a smal l pale yel low

Spot on the middle ofthe costal margin ofthe anter ior w ing
,

that the smal l spot near the inner margin joins those above i t
,

and that the poster ior w ing h as the apex pale yel low .

E x p . lninch
Ha l) . Sumatra (Wa llace).

Hesp er ia Or a tcea .

Alis utrinqu e fuscis anticis macul is tr ibus centr alibu s
, punctisque

tribus sub apicemminu tissimis hyalinis .

Upperside dark rufous- brown. Anter ior wing with three
separate transparent

,
tr i angul arly pl aced spots in the middle

,

and three very minute spots near the apex also transparent
an indist inct pal e spot near the inner margin .

U nders ide as above
,
except that i t is t inted with purple .

E x p. inch .

Ha l) . Bah i a .

Hesp er ia D ecinea .

Ali s u tri nqu e fuscis : anticis punctis sex hyalinis punctoque ochr a
ceo posticis punctis duob us hyalinis .

lpper side dark brown. A nter ior w ing with six transparent
spots and one Opaque och raceous spot— one in th e cel l s inuated
onboth s ides

,
two between the branches ofthe median nervu re

,

and three near the apex . P oster ior wing w i th two central
transparent spots .

Unders ide a s abov e
,
except that there is an ochreous l ine

near th e costal margin ofthe anter ior w ing
,
and that the smal l

ochreous spot descr ibed above is much enlarged .

E x p . l vi—E} inch .

Hab . Braz i l .
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Hesper ia Sicania .

A li s supra rufo-fuscis : anticis macul a central i tripart ita punctoque
sub apicem minuto hyalinis, ap ice albo : posticis puncto hyal ine
alis infr a rufi s.

Upperside dark brown . A nter ior w ing w ith a l arge central
tr ifid spot and a minute spot towards the apex transparent
the apex wh i te . P oster ior wing with one nearly central trans
parent spot .
U nders ide as above

,
except that the costal marg in and apex

ofthe anter ior w ing are rufous
,
and the poster ior w ing rufous

paler at the base .
E x p. 1 % i nch.
Ha l) . Brazil .

A lis u trinqu e fuscis : anti ci s punctis septem hyalinis : posticis infra
rufo-fuscis, fascia centrali macul aqu e l inear i sub angulum analem
alb is .

Upperside dark brown . Anter ior w ing w ith seven trans
parent spots— one i n the cel l b ifid

,
three below it placed lon

gitu dina lly , and three near the apex .

U nders ide as above
,
except that i t is ru fous brown

,
th at

there is an ochreous spot on the middl e ofthe costal margin
ofthe anter ior wing

,
and th at the poster ior wing is crossed at

th e mi ddle
,
from the costa l margin to near the ana l angle

,
by

a band ofwh ite
,
and has an oblong spot ofthe same colour at

the anal angle .
E x p . 1 inch .

B a b . Braz i l .
early all ied to H. F u sina

,
but not

,
I th ink

,
a var iety of

th at var i able species.

Hesp er ia Corduba .

A li s u trinque fuscis anticis punctis octo minutis hyalini s.

Upperside dark brown . A nter ior wing w ith eight smal l
tr ansparent spots—one i n the cel l b ifid

,
four in a longitudinal

band
,
and three near the apex .

U nders i de as above
,
except that the inner margin ofthe

anterior wing is rufous .

E x p. ITZO inch .

Hal) . Gaboon (Roger s) .

Hesp er ia D ima ssa .

Alis u trinqu e fuscia posticis infra punctis quatuor niveis.

Upperside dark brown .

U nders ide as above
,
except that there are two very indist inct
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minute wh ite spots below the middle ofthe anter ior w ing
,
and

that the poste rior w ing h as four dist inct pure whi te spots
below the mi ddle .
E x p. inch .

Ha l) . Braz i l .
U nl ike any other species .

Ifesper ia Cor issa .

A li s supra rufo-fuseis : anticis punctis quinque hyalinis punctoqu e
flav o : posticis macula flav a : al is infra rufis

, anticis in medic
atris .

Upper side rufous- brown . A nterior w ing w ith five trans
parent spots— two in the cell (one very smal l), thr ee below
these in a longitud inal band

,
and one near the apex

,
b ifid : a

tri angul ar yel low spot near the inner marg in . P oster ior w ing
with a rather l arge b ifid ochreous spot below the middle of
the costal margin.

U nders ide rufous . A nterior w ing dark brown from the
base to beyond the transparent spots . P ost er ior wing without
the ochreous spot .
E x p. I T

G
U inch .

Ha l) . Borneo .

Hesp er ia Al ammcea .

Al is u tr inquefuscis : anticis punctis quinque hyalinis, duobus sub

apicemminu tissimis : posticis punctis quatuor hyalinis : hi s infra
puncti s septem och r aceis .

Upperside dark brown . A nter ior w ing w ith four tr ans
parent spots

,
and one opaque yel low spot near the inner mar

gin two spots between the branches ofthe medi an nervure
,

one (very minute) outs i de ofthese , and one towards the apex .

P oster ior w ing w ith a transverse ser ies offour smal l spots
,

two ofwh ich are transparent .
U nders ide rufous- brown

,
except th e base ofthe anter ior

wing
,
wh ich is dark brown . A nter ior wing w ith the spots as

above
,
except that there is a small spot in the cel l

,
and that

th e spot near the inne r margin is much larger and ofa br ight
yellow . P osterior w ing w ith a minute spot i n the cel l and
below it a transve rse i rregular series ofsix minute yellow spots .

E x p. 1 1
5-
0 inch .

Hab . Braz i l .
Hesp er ia P ap cea .

A lis utr inqu e fa sc is anticis punctis octo h yalinis, quatuor inmedio
( uno minutiss imo) , quatuor sub apicem positis posticis puncto
minuto h is infra panct ia t ribus albis .

Upperside dark brown . A nter ior w ing dark brown
,
with
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e ight transparent wh ite spots : four (one very minute) i n a

long itudinal band at the middle
,
and four nea r the apex, the

four th very minute. P oster ior w ing with one smal l trans
parent spot be low the middle .

U nders i de as above
,
except that i t is castaneous

,
that the

inner marg in ofthe anter ior w ing is broadly grey
,
and that

there is a minute wh ite spot on each s ide ofthe spot described
above on the poster ior wing .

E x p. l é—fi i nch .

Ha b . E sp ir i tu Santo.

Hesper ia Lamp onia .

A l is suprafuscis : anticis punctis quinque hyal ini s : posticis infra rufis,
punctis sex alb is minu tis .

Upperside dark brown , pa l er towards the base . A nter ior
wing with fi ve t ransparent wh i te spots— two betw een th e
branch es ofth e median nervur e (the spot between the first
and second branches l arge and squa re) and three near the
a ex .p
Underside rufous

,
except from the base to the mi ddle of

the anter ior wing
,
wh ich is dark brown . P oster ior w ing with

six minute wh ite spots— one i n the cel l and five in a curved
band below it .
E x p. I l

l
O i nch .

Ha b . Brazi l .
Near to H eleg antu la of err ich -Schaffer .

Hesp er ia Loentia .

Al is supra fuscis : anticis punctis sex hyalinis ( tribus apiealib u s

minu tissimis) : posticis puncto uno hyal ine : hi s infra dimidio
postico rufo, punctis tr ibus atris notato.

Upperside dark brown . Anter ior wing with six t rans
parent wh ite spots— three forming a central longitud inal band ,
and three minute and apart at the apex . P oster ior w ing with
one minute transparent spot below the middle .
U nders i de as above, except that the anter ior w ing h as the

costal and outer margins and a spot near the apex rufous
,
and

that the outer half ofthe poster ior wing is rufous marked by
a transverse ser i es ofthree bl ack spots .

E x p . 153 i nch .

Ha l) . Braz i l .
Near to H subcor da ta ofHerr ich - Schaffer .

Hesper ia Ognea .

A li s u tr inqu efuscis : anticis punctis quinque hyalinis ( duobu s minu
tissimis) .
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X LVI I . —D escr ip tions and F ig u r es ofD eep
- Sea Sp onges and

tlzeir Sp icu les ,from fire A tlantic Ocean
,
dr edged up on

boa rd H ill .S.

‘P orcu ine
,

’
clz ieflg in 1 869 (concluded) . By

H. J . CARTER
,
F .R . &c.

[Concluded from p .

Op li ir ap lz idites tor tuosus, n . sp .

Groups ofl arge
,
tortuous acerates

,
more or less un iform in

s i ze
,
congregated in deep depressions on the surface ofD isco

dermiap olgdiscus and Stelletta p a clzastr elloides,without defin i te
arrangement

,
naked

,
voi d ofsarcodic structure

,
and unaccom

panied by any other spicules but a few large tr ifids from
P a chastr ella a byssi adherent by one end to the surface on

wh ich they may be s ituated, and retained in pos i t ion ch iefly by
their intertwining w ith each other . F orm ofspicules ch iefly
acerate

,
sometimes nearly stra ight or only sl ightly cu rved

,

b ow - like somet imes acuate
,
and occas ional ly obtusely poi nted

or round at the ends, also occas ional ly w ith one extremi ty
b ifid

,
200 by 5- 1 800ths i nch long when nearly straight .

Ba b .Mar ine
,
growing in the depress ions above ment ioned .

Loc. P robably near Cape St.Vincent
,
as the dr ied specimens

on which they are s i tuated appear to be i dent ical w ith those
i n the j ar numbered 25

,
fathoms .

”

Obs . A s the spicules ofthese groups are very remarkable
from thei r snake- l ike shape

,
together with th e ci rcumstances

abovement ioned
,
i t is necessary to descr ibe them as far as pos

s ible
,
from thei r occurr ing in the dredgings ofthe ‘P orcup ine . ’

I cannot state w ith cert ainty whether they represent a d ist inct
sponge or are the transformed spicules ofanother sponge ;
but incl ine to the l atter opinion

,
and to th ink that they belong

to P a c/za str ella a byssi
— first

,
because the only other spicul es

th at I have found among them are the l arge tr ifids ofth is
sponge ; secondly, because the arms ofth is l arge trifid, as i t
occur son the surface,are also occas ional ly tortuous ; and, th irdly,
because the a rms ofthese large tr ifids are frequently b ifid at
the extr emi t ies . On the other h and

,
th e Spicules ofOp lzir a

p li idi tes ch iefly cons ist ofl arge acerates which
,
when without

the tortuous curving
,
are precisely l ike those ofStelletta p a clzas

tr elloides (P l . XV. fig . 40
,
a ), where the l arge acerates i n s i ze

as far surp ass any other ofth e spicules as the large b ifids
i n P a chas tr ella a bgssi surpass i n s i ze its acerates ; so that, i f
w e adopt th e transformat ion ofthe l atter

,
i t must be from a

trifid i nto a tortuous acerate— ifofthe former
,
ofa large

,

normal ly cur ved acerate into a tortuous one . ence the nu
certainty inmy mi nd as to which they belong to i f they donot
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represent a d ist inct sponge . I migh t also add that i n no sponge
have I ever seen these tortuous acerates grouped toge the r a s

above descr ibed below the surface
,
except in Hymer ap ln

’

a

vernz z
'

cu la ta
,
Bk.

,
and its var ie ty er ecta (P l. XV. fig . 26

,
b),

where the i r great infe r ior i ty i n s i ze and the i r forming part of
a d ist inct structure

,
from the midst ofwh ich projects large

acuates
,
shows at once that they are not Op l n

'

r ap /z z
'

dites tor

tuosus . A t the same t ime
,
as the lamin iform speci es

,
v iz . Hy

mer ap/n
'

a vermicu la la
,
Bk .

,
grows on the surface ofhard

obj ects
,
such as pebbles

,
and other sponges

,
i nd iscr iminately

,

and there are tortuous acua tes mixed up wi th the tor tuous
acerates i n Op lt i r ap/u

'

dites
,
i t may st i l l be a quest ionwhether

th is may not b e afte r al l a transformat ion ofthe spicules of
H. vermicu la ta with which afew ofth e tritids ofP a cha str ella
a byssa

' have become accidental ly mi xed .

Be th is
,
however

,
as i t may , after hav ing descr ibed Op hi

r ap iz z
’

de
’

tes tor tuosa s as pa rt ofthe dredgings ofthe ‘P orcupine
,

’

the great po int ofi n terest that attaches to them is th at such
Spicules are found fossi l ized in the Upper Greensand ofHaldon

Hi l l
,
near E xeter

,
i n theMid—Miocene or Bru x ellien étage

about Brussels
,
and in the Cretaceous st rata ofW estphal ia

,

i n Germany
,
respect ively . In my i l lustrat ions ofthe foss i l

sponge- spicules ofthe U pper Greensand ofHa ldonHi l l
,
near

E xeter
,
I have figured one 1 87 1

,
vol .Vii. p . 131 ,

pl . x . fig . 79) under the name of“E sper z
'

tes g zyanteus, con

ce iv ing i t then to be, from its s igmo i d sh ape
,
a gigant ic S

shaped bihamate (fibula) ofan E sp er z
'

a
,
whereas now I see

th at i t is a spicul e l ike those ofOp lz z
'

r ap lzz
'

dz
'

tes tor tuosus hence
the term “E sp er i tes g igantcus should be erased

,
and that of

Op fiz
'

r ap lz z
'

dites tor tuosus subst i tutedfor i t . The specific name
“

g ig anteus cannot be reta ined
,
because its s i ze corresponds

with that ofthe sp icules ofthe ex is t ing Op lu
'

r ap hidz
'

tes. I
next observed i t inM. A . R u tot

’

s i l lustrat ions offoss i l sponge
spicules de l ’etage Bru x ellien about Brussels (Ann. de l a
Soc .Malacolog iqu e de Belg ique, t . i x . 1 874

,
pl . 3. figs . 5

confi rmed by its presence i n some ofthe sp icul i ferous sand it
self (kindly sent to me byM. E .Vanden Broeck),wherein i t is '

plen ti fully present last ly
,
i n P rof. K . A . Z ittel

’

s i l lustrat ions
ofsponge - spicules fou nd about a specimen ofOoelop tycl n

’

um
ag a r z

'

co z

'

des from theQuadersandsteinofW estphal i a (A b hand
lungen der k . b aycr . Akad . der W . i i . Cl. xi i . Bd. i i i . A b th .

Taf. 4 . fig s . 25 (ft 26
,

Schmi dt h as also figured them
(Grundz . Spong ienf. d . atlant . Geb i etes

,
1 870

,
p . 24

,
Taf. i i i .

fig . 3
,
c), i n connex ion w ith Cor a llc's tes Bower bank z'i ( O. typ us ,
as they certa inly are no part ofth is sponge . ToM.

Butot and P rof. Z i ttel I am greatly indebted for a copy of
31 *
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the i r memoi rs respect ively
,
wh ich no one engaged in the

study ofsponges
,
e ither recent or foss i l

,
should be w ithout .

LITHISTINA
,
Car ter .

There were four speci es ofLith istina dredged up on board
the P orcup ine ’ during the cru ise of1 870

,
probably al l

from the neighbourhood ofCape St.Vincent
,
viz . Cor a llz

'

stes

Bower bankz
’

i
,
D z

’

scodermz
'

a polydz
'

scus
,
Ma candr ewz'a a z or z

’

ca
,

and A z or z
'

ca Ifi g
’ferce— th e two former i n dead fragments, and

the two l atter i n a l iv ing state . I am unable to say with eer
tainty that D z

'

scodermt
'

a p olydz
'

scus came from the same local i ty
a s the rest

,
because the specimens

,
which are dry

,
are w ithout

number but presumptive evidence is i n favour ofi t .

Oor a llz
'

stes Bower bank”
,
Carter

,
1 876

,
: D acty loca ly x Bower

bankz
’

z
’

,
Johnson

,
Oor a llz

'

stes typ us, Schmi dt, 1 870.

The type specimen ofth is sponge is in the Br it ishMuseum
,

and in general form might be l ikened to a large
,
shallow

,
patu

lous cup with undulat ing s ides and round edges, supported on a

th ick short stem. It is 1 2 inches in d iameter
,
and an inch th ick

the wal l ; and its structure internal ly, which cons ists ofthe
fi ligreed form ofspicule common to th e Lith istina

,
is faced by

a dermal l ayer ofthree- armed shafts
,
the arms ofwhich are

furcated
,
i ntercross wi th each other and in al l parts

,
are round

,

smooth
,
and pointed

,
not filig reed ; these, again , are imbedded

in the dermal sarcode
,
which is charged with a s ingle form of

flesh - spicul e
,
cons isting ofa short

,
th ick

,
subspiral shaft

,

tuberculo- spined throughout
,
and not two forms

,
as erroneous ly

stated in my paper on the ex actinellidae and Lith istidae
1 873

,
v ol . xi i . pp . 437 wh ich mistake w as

occas ioned by my having descr ibed from a sl i de into which
the acerate flesh - sp icules ofMa candr ewia a z or z

’

c
’

a had got by
acci dent . Colour cream-yel low in the dried state .
I have changed the name of“D a cty loca lya: Bower bankn

to that ofOor a llz'stes Bower banku for two reasons
,
vi z .

—fi rst
,

because D a cty loca lyx w as given by Stutchbury to a ex acti

nellid sponge
,
v iz . D . p umz

’

ceus
,
so far back as 1 841 (half of

wh ich is in the Br i t ishMuseum), and therefore is typ ically
connected w ith th is order ofsponges and secondly

,
because

Schmi dt h as given the name of“Cor a llz'stes to many ofh is
L i th isti d sponges

,
which belong to a total ly different order

thus avoi d ing the confus ion wh ich must ar ise by mi x ing up
in name theHexact inel l i d with the Li th ist id sponges . So far

,

too
,
all the Lith istina are sess i l e or th ick

,
short

,
st ip itate sponges

,
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th e poss ibi l ity ofits being confounded w ith any other ofthe
k ind e ither i n the Geodina

, Stellettina, or P ach astrellina .

Thus the existence ofOor a llz'stes Bower banla '

t
' near Cape St.Vincen t is establ ished .

F rom the pos i t ion ofthe l arge furcate spicules being in.
rather than on the surface ofthe Specimens

,
i t might be

inferred tha t these
,
i n part icular

,
were on thei r way to that

transformat ion wh ich the surface layer ofa ll growing sponges
must undergo i f i t passes into and becomes incorporated w ith
the t issue ofthe i nter ior

,
wh i le the characterist ic l ayer of

these dermal spicules imbedded in the sarcode charged with
the flesh - spicule i n the l iv ing sponge would then altogether
disappear . Thus a l i ttle further in than the surface no
trace ofthe furcate spicule would be seen ; for by th is t ime
they would al l h av e become transformed i nto the staple form
ofthe inter ior structure— unless the old dermal l ayer is ab

sorbed
,
the i nternal structure pushed forward

,
and a new

dermal l ayer formed
,
or the old dermal l ayer is expanded

and its deficiences made up by the addit ion ofnew dermal
layer

m neith er ofwh ich appears to be so l ikely as the first
assumpt ion . Be th is as i t may , the character ist ic dermal
Spicule ofOor a llz'stes Bower bank z

’

z
’

is present here .
On crush ing some port ions ofthese specimens t aken from

parts wh ich had been washed clean ofmud &c.

,
the fragments

ofthe l arger fi lig reed spicules
,
under the microscope

,
forcibly

recal led to mind those which I had found in the Upper Green
sand ofHaldonHi l l near E xeter A nnals

,

’

1 871
,
On Foss i l

Sponge- spicules, &c.

”
v ol . v i i . pl .

F or good i l lustrat ions ofth e dermal and flesh - spicules of
th is speci es

,
see D r . Bow erb ank

’

s figures (P roc. Z ool . Soc.

1 869
,
pl . v i . fig s. 5—8

,

“Monograph on the Si l iceo-F ibrous
Sponges

D z
'

scodermz
'

a p olydz
'

scus
,
Bocage

,
1 869

,
=D acty loca lyaz

p olydz
'

scu s
,
Bowerbank

,
1 869.

The type Specimen ofth i s speci es is in th e Brit ishMuseum
and its general form is shal low

,
cup

- l ike
,
with comparat ively

th ick walls and an equally short
,
stout

,
st ipi tate base . I t is

an inch in diameter
,
and g ofan i nch h igh ; and its structure

internal ly cons ists ofthe fi lig reed spicule common to the
Lith istina (but ofa pecul i ar form,

which wi l l be ment ioned
directly), faced by a dermal l ayer ofth in, smooth , subcircular
disks withmore or less curv i l inear or toothed margin , furn ished
respect i v ely w ith a short

,
round

,
pointed shaft

,
which proj ects

i nternally
,
and imbedded in a dermal sarcode densely charged

w ith a minute
,
curved

,
acerate

,
microspined flesh - spicule .
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The pecul iari ty ofthe staple spicule ofthe inte r ior is th at i t

p
resents four smooth

,
round arms

,
wh ich

,
rad i at ing i rregularly

mm a central poin t
,
soon d i v ide into two branches respect ive ly

that te rmi nate botryo idal ly or in the form ofa bunch of
g rapes

,
which uni tes or i nterlocks with that ofthe ne igh

b ou r ing branch ; and thus the internal structure is formed,
except at the surface

,
where the branches immediate ly under

the de rmal laye r ofd isks &c. te rminate respect ively in flat
fi lig recd or dendriform expans ions which do not inte rmingle
w i th those ofoppos i te branches . In the dermal d isks there is
a c i rcular space oppos i te the end ofthe shaft w ith a trffid
l ine

,
which represents the tr ifid central canal ; and th is in the

body ofthe Spicule ofthe i nter ior is often seen in its quadr up le
form,

from the addit ion ofthe shaft
,
which makes the fourth

arm. Colour yel lowish grey or wh ite . Here
,
again

,
I prefer

the term “D c

'

scode rm'ia ofBocage to that of“D a cty loca ly x ,
”

Bowerbank
,
for the reasons above ment ioned .

Several fragments ofth is sponge were dredged up on board
the ‘P orcupine

,

’ probably near Cape St.Vincent ; but they
a re al l dry and wi thout number . U nl ike the foregoing

,
they

are al l more or less rounded and e l l i pt ical
,
varying in si ze

,

under 1 inch long by 3 ofan inch i n the i r short di ameter .
One fragment is a l ittl e longer and somewhat lobed ; but they
g ive no idea whatever ofwhat the general form ofthe ent i re
sponge might h ave been . L i ke the fragments ofthe forego ing
species

,
too

,
they are sarcodeless

,
and partly fi l led with deep

sea mud and its accompanying mi nute organisms
,
but not

overgrown wi th other sponges
,
perhaps from the i r h av ing been

less stat ionary and more exposed to fr ict ion than the fragments
ofCor a llz'stes except in one instance

,
where the

rol led fragment presents a depress ion in wh ich there is a good
spec imen ofOp lz z

'

r apln
'

dz
'

tes tor tuosas .

The pecul i ar formofthei r internal structure and the presence
ofthe pecul iar dermal d isks amongst i t in cons i derable num
bers

,
al though no trace ofthe flesh - spicule rema ins

,
are qu i te

suffici ent to establ ish the spec i es .

For good i llustrat ions ofthe dermal and flesh—sp icules
,

toge ther wi th that ofthe staple sp icule ofthe interior
,

see D r . Bowerb ank
’

s figures , (P roc . Z ool . Soc . 1 869
,
pl . vi .

figs . 9—14) and Bocage
’

s Eponges s i l iceuses nouvelles de
P ortugal e t de l ’ i le St. Iago

,
A rch ipel de Cap-Vert” (Journal

des Sci.Mathémat.
,
P hys . e t Naturelles

,
no. i v . L isbonne

,

It may seem strange that only dead fragments ofth i s and
the forego ing Cor a llz’stes were dredged up on board the P or

cupine but when i t is remembered that these sponges grow
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on hard objects such as rocks &c.

,
i t can eas i ly be understood

how l iv ing specimens
,
as in th e fol lowing instances

,
are only

obta ined by mere accident . (E up lectella cucumer w as acci
dental ly brought up by a hook and l ine at the Seychelles by
a fisherman there .)
Schmidt ’s Oor a llz'stes p olydz

’

scus (A tl ant . Spong ienf. p . 24
,

Taf. i i i . figs. 8 9) appears tome, from th e form ofits surface
spicule

,
to be a d ifferent speci es

,
accord ing in th is respect w ith

a large vase- like specimen from the P h i l ipp ine Islands that I
have lately been ex amin ing

,
i n w h ich

,
however

,
there is

,
in

addi t ion to the acerate flesh - spicule
,
a smal l sol i d one ofan

el l ipt ical form l ike that character i z ing P a cka str ella a byssz
'

,

wh i le the acerate flesh -sp icule in al l is almost i dent ical w ith
that oflil a candr ewt'a a z or z

'

ca .

Ill a candr ewz
'

a a z or z
’

ca
,
Gray

,
1 859

,
D acty loca lyx Jic ndr eum

Bowerbank
,

Cor a llz
'

stes cla va tella
,
Schmi dt

,
1 870.

The type specimen ofth is sponge is i n the Br i t ishMuseum
,

and in general form might be l ikened to a deep vase w i th
contracted st ip itate base and th ick wall

,
becoming deeply

undul ated a s i t expands upwards
,
and terminat ing i n an

equally th ick round marg in
,
wh ich not only fol lows the undu

lat ing form ofthe wal l i tself
,
but is more or less i ndented

i rregularly and curv il inearly throughout . It is 5 inches h igh
by 4 i nches in d i ameter in the w idest part ofthe br im. Th e

inner surface presents a number ofci rcular vents regul arly
ar ranged

,
which

,
w h i le the dermal sarcode rema ins on

,
are

s ingle and form the centres respect ively ofso many sets of
superfici al

,
radi at ing

,
branched canals converted into gutters

by the dermal sarcode
,
wh ich

,
when rubbed offor raised

,

appear in the form ofgroups of5—7 or more small holes that
ar e very character ist ic ofthe speci es ; whi le the outer Slde is
covered w i th minute pu ncta that represent the pores. Th e

intern al str ucture is composed ofthe fi ligreed spicule common
to the Lith istina

,
faced by a dermal layer ofthree- armed

shafts
,
each arm ofwhich is flat tened

,
spread out hor izontally

,

more or less div ided and bordered by a curvil inear toothed
edge on each s ide

,
whil e the shaft which proj ects i nto the

i nter ior is smooth
,
rath er short

,
round

,
and pointed . These

Spicules are imbedded in dermal sarcode charged with a minute
acerate

,
smooth (not microspined as in cu rved

,

fus i form
,
flesh - spicul e i n great abundance

,
which

,
w here the

curv i l inear edges ofOppos ite arms ofthe great dermal spicul e
form between them a ci rcular area

,
are ar ranged in th e sar

code in a radi at ing manner
,
extend ing from the centre to the

ci rcumference
,
so as to l eave i n the centre a pore

,
wh ich can be
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A z or ica Pfeifierae, Carter , 1 873, ?=Leioderma tiumLynceus,
Schmidt

,
1 870.

The type specimen ofth is sponge is i n the Brit ishMuseum
and its general form is that ofan expanded vase whose wal ls,
r isi ng from a th ick short stem

,
soon spread ou t i n an undu

l at ing manner into a head 1 4 i nches in d iameter
,
wh ich h as

the appearance ofa l arge “ double flower
,

”
on account ofthe

s inuous infoliations ofthe wal l
,
wh ich are so abundant as to

fi ll up the whol e ofthe vasal cav i ty, with the s ides and bottom
ofwhich they are ofcourse cont inuous. I t is 1 1 inches i n
vert ical d i ameter, and the wal l seldommore than an inch
th ick

,
sl ightly th inning towards the margin

,
wh ich is round

and i rregularly fissu red or curvi l inear . The surface is even
,

especi al ly onthe outer s i de ofthe wall
,
where the p or es are s itu

ated in the form ofpuncta closely approximated
,
and only

interrupted on the inner s ide ofthe wal l
,
whe re the vents

are s i tuated
,
by the latter

,
which in the form ofs ingle

ci rcular holes
,
each w ith an e levated margin

,
are ir regu

lar ly scattered over th is surface at some d istance from each
other .
Th e str ucture internal ly cons ists ofth at filig reed k ind of

spicule common
,
as before stated

,
to the Lith istina generally

,

faced by a dermal l ayer ofs i l iceous network in wh ich the
branch ing

,
although larger i n some r espects than in others

,
is

so i rregular that i t is imposs ible to div ide i t into dist inct heads
i nd icat ive ofits being composed ofso many dist inct dermal
Spicules l ike those ofthe other Lith istina neither are the sup
ports or shafts ofthese supposed heads a b it more d ist ingu ish
able on the inner s ide ofthe dermal l ayer

,
on account ofthei r

i rregularly branch ing there also so that th is layer cannot be
des ignated an i rreg ular network . Bu t on the branches of
both outer and inner aspects there are short

,
th ick

,
oval tubercl es

ofa pecul iar form
,
inasmuch as the summi t ofeach respect ively

presents a short th ick branch
,
which soon div ides once or twice

into crooked attenuated extremi t i es
,
whi le the ends ofmany of

th e branches terminate in the same manner ; but the br anched
ova l tuber cle app ea r s tome the cha r acter isticfea tur e ofthe str ue
tu r e

,
as I do not observe i t to be somarked in any other speci es

,

al though that ofF a r r ea densa 1 873
,
v ol . xi i . pl . 1 7

fig . 6) is someth ing l ike i t . Bes i des th is, the sarcode is charged
with an abundance oflong

,
del icate

,
fusi form acerate spicules

,

the largest ofwhich are about 1 - 14th inch in length by 1 - 3000th

i n th ickness ; but th ese are only found towards the ma rg in of
the frond- l ike wall

,
where

,
coming from oppos i te s ides

,
they

meet
,
and dry ing in their sarcode together

,
there form a more
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or less sh arp , frin
g
ed edge . These Spicules rapidly d imin ish

in s i ze w ith the i r istance from the margin ofthe wal l ; so that
very soon they altoge ther d isappear ; whether by incorporat ion
with the o lder and general structure or by absorpt ion I am not

able to state . t e re they are not present
,
the marg in ofthe

wal l presents a r ounded form. Occas ionally the larger ones
on the edge a re inflated or spi ned at one or both extremi t ies
but th is appears to be an abnormal state

,
the i r staple form

being acerate . Co lour wh it ish ye l low . The oval ” appear
ance ofthe summi t ofthe tube rcle when seen from above is
an opt ical delus ion which is corrected by the l atera l v iew .

There are a few fragments ofth is sponge in the same j ar
as the forego ing species ( v i z . that hear ing the numbers 25

,

75, 374 fathoms and they average 2 inches i n d iameter by
g ofan inch in th ickness . These

,
wh ich consist ch iefly ofliving

port ions or port ions wh ich were taken a live and afterwards
preserved in spi r i t and water

,
bear al l the characters above

ment ioned
,
including the presence ofthe acerate sp icules

,
wh ich

are very abundant where the l iv ing border ofa new layer can
be t raced grow ing over the surface ofa prev iously dead or

denuded surface ofthe frond . Th e fragments appear to have
been broken offby the dredge from the head ofa l iv ing spe

cimen
,
a s the fractured parts are not worn by attr it ion .

I h ave given a short account ofa very large specimen of
th is speci es

,
v iz . A z or ica Pfeifl

'

er ce 1 873
,
v ol. x i i .

p . which
,
together w ith a sl ightly smal ler one ofthe

same k ind
,
w as presented to the Bri t ishMuseum byMad ame

Ida P fe iffer.
I t a pears from Schmi dt

’

s figures (A tl ant . Spongienf. pl . i i i .
fig . 2 "

c. ) to be very l ike h is Leioderma tiumLynceus but here
the oscules were on the ou ter s ide, which is th e reverse ofwhat
they are i n A z or ica Heifer ce , and the reverse ofwhat gene
rally obta ins in sponges

,
where the concave or tubular por

t ion receives the vents . Schmi dt ’s d iagnos is ofLeioderma tium
(smooth—sk in), too, is In der Ob erflachcnsch ich t l iegen
ke ine isolirten Kieselkorper (op . cit. p . So the presence
ofthe isol ated acerate spicul es above ment ioned , although con
fined to the sarcode towards the g rowing marg in ofA z or ica

Pfeifierce , is also opposed to th is . Hence i t becomes doubtful
w hether Schmi dt ’sLe ioderma tiumLynceus isA z or ica Pfe ifier ae;
but there is no doubt that the l atter does not agree w 1th h is

diagnos is
,
al though the “ isolated acerates are only part i al ly

resent— th at is, about the growing port ion . Then
,
i n the

i ith istina , whe re there a r e isolirte K iese lkorper on the
surface

,
they al l d isappear from i t as the latter becomes i ncor

porated with the internal or older structure
,
and thus t rans
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formed into this structure p a r i p assu with the growth or in
crease in bulk ofthe sponge .
The reason for my des ignat ing th is sponge “Pfi ifierce is

evident from what I h ave above stated and we may now ex
tend its distr ibut ion fromMadei ra to the coast ofP ortugal .

CA LCAREA .

Gr antia cilia ta
,
F leming

,
? var . sp inisp iculum.

(P l . x i 1 . fig s. 6
,
7
,
a

The specimen ofth is calcareous sponge dredged up on

board the ‘P orcupine ’ on the North - Sea s ide ofShetland i n
64—75 fathoms h as grown on one ofthe cones ofD ictyocy lin
dr us v irgu ltosus, Bk .

,
together w ith a young specimen of

Tethya cr anium (P l . XII . fig . It is i nch long by 3

i nch broad . The body is fus i form and the beard
,
which is 14 2

inch wide
,
is composed ofan erect r ow oflarge

,
acerate

,
l inear

spicules arranged parallel to each other
,
i ntermi x ed w i th

smal l tr ir adiates
,
and ending in a defined free edge

,
wh ich is

neither patulous nor fr inged
,
but even wh i le th e body itsel f

is composed ofthe u sual mass oftr ir adiates
,
among wh ich are

plent iful ly scattered long
,
fus i form

,
stout acerates

,
which a re

grouped together in rej ect ing tufts al l over the surface
,
thu s

present ing a graun ated aspect
,
in wh ich tufts

,
especia l ly

towards the lower part ofth e sponge
,
are fine acerate spicules

r ecur v edly barbed or spined in a serrated manner
,
ch iefly on

one s ide ofthe outer th ird ofthe free end (fig. 7) Th is form
ofspicul e

,
wh ich averages

,
i n its l argest s i ze

,
1 24 by

l - 6000th inch long
,
and ofwh ich about a th i rd is barbed

,
is

a pecul iar i ty that h as necess i tated my giv ing a short descr ip
t ion ofthe whol e sponge

,
not only because such a form of

spicule is present her e
,
but because I have met with a s imi l ar

form before
,
in connexion with a specimen ofGr antia ci lia ta

obtained from a p iece ofsea -weed thrown up on the beach of
th is pl ace (Budleigh—Salterton , south coast ofDevon).
In July 1 870

,
whi le look ing at some spicules ofGr antia

ci lia ta wh ich had been mounted about two years prev iously
,

I observed that there were two or three l inear ones with one

end inflated and spined on one s ide
,
someth ing l ike the end

ofthe Spined anchor ing- spicules ofE up lectella asperg i llum,

together wi th other recurved spines l ike barbs
,
extended more

or l ess i n the same l ine for a certa in distance up the shaft ;
wh i le

,
knowing that calcareous spicules mounted in balsam

sooner or l ater pass i nto d issolut ion
,
leav ing beh ind them only

a few aqueous- look ing globules
,
I immedia tely measured and
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i t than that i t was about the s i ze ofth at above mentioned
,
b ut

had no bea rd
,
and an untufted even surface wi thout any trace

ofh a1 bed spicules
,
but w ith the usual t1 iradiates and the large

acerates above nientioned
,
which

,
when ent ire

,
must h ave

given i t somewhat ofthe character ofUte cap illosa , Sdt.
1 . fig .

Since th e above w as written and i l lustrated
,
I have seen

F ranz E ilhard Schu lze ’s pape1 on the structure and develop
ment ofSycandr a r aphanus , Hackel (Z eitschrift f. w issensch .

Z oologie
,
xxv . Bd.

,
3. Supp ,

Dec. i n wh ich four figures
are given l ike the sp ined spicules above ment ioned i n the
Budleigh-Salterton specimens commonly cal led Gr antia

ci lia ta (Taf. x i x . fig . 1
,
a—d), also said to be “ rare ” and

occurr ing in the tufts at “ the distal ends ofth e radi at ing
tubes .

”

ADDENDUM .

av ing made a Table ofal l the sponges d1 edged up on

board ELM. .S P orcupine ’
in 1 869—70 that were handed over

to me
,
with the stat ions and depths 1 espectiv ely f1 om wh ich

they had been obtained
,
I have been able to draw up thefol

lowing summary so far as the informat ion accompanying them
permits

,
v iz . *

l st. In theD eep Sea betweentheNor th ofScotland, the Orkneys,
the Shetland and the Far oe I slands .

A plysina naevus, n. sp. D ictyocylindrus simplex, n. sp.

Spongia officinalis anett. aneh or atu s, n. sp. (Ann.

Dysi dea fi a
g ilis

,
Johns t. Mag . Nat . Hist. 1 874

, vol. x i v .

Spongelia pall escens, Sdt p . 251
,
pl . xv . fig . 43

,
a
,
b
,
c.)

Dictyocylindrus v 1rgultosus, Bk. Hali eh ondr iafol iata
, Bk.

abyssorum,
n. sp. pan1cea, Johnst

P lumoh alich ondria microcionides
,

cance l lata, v ar . nov .

n. sp. I sodictya varians, Bk .Micmciona j ecu sculum,
Bk. Th alysias, D uchas . de F onb . et

longispicu lum,
n. sp . Michelotti.

P h akellia v entilab riim,
Bk. R eniera crassa

,
n. sp.

infundibu lilmmis, Ha fib ul ata
,
Sdt.

lich ondria infundibul iformis
,

Halich ondr ia incru stans
,
Johnst.

Johnst. (van) .
Hymel aph ia vermicu lata, Bk. forcipis, Bk. ( Op . et loc.

erecta, n. sp. va 1 iety) . cit. p . 246, pl . xiv . figs. 29—32
Cornulum text il e, n. gen. &c.)

it A s these Sponges are arranged consecutively in accordance with myclassificat ion, asfar as is at present possible, no notice is to b e taken of
th e same name be ing repeated here and the1 e

,
as th is refers to th e

author’ appe llation
,
and not to th e locat ionofth e sponge inmy Classificat ion.
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Halichondria abyssi, n. sp. ( L. c .
p. 245 , pl . x iv . figs . 21k 28 &e .)Me lonaneh ora e llipt 1ca , 11 . gen. ( L.

c . p . 2 12
,
pl . x i i 1 . figs. 6

Crib re lla hospita lis , Sdt.

E speria cupress iformis, n. gen. (L .

c . p. 215
,
pl . xiv . fig s . 16—19,

Chem rocladia virgata
,
Wy . Th .

( L . c. p . 21 7
,
pl . x iv . figs . 20 St

2 1 &c. )
Cladorh iz a ab y ss ieola

,
Sa r a.

p . 2 19
,
pl . x iv. fig .

var. cor ticocancella ta ,

( L. c.

nov .

E Speria placo ides , n. s

vdl osa , n. sp. (
P
L c. p . 2 13

,

pl . x i i i . figs. 13- 15 &c .)
Halichondria Hyndmani, Bk .

carnosa, Johnst.
Hymedesmia Johnsoni, Bk .

Hymeraph ia vert ic il late, Bk.

Suberites massa, Sdt.
Cometella py rula, n. sp.

P odospongia Lovenii , Boo.

Latruncu l ia cratera , Boc.

Desmacella pumi lio, Sdt. (L . c.
p . 250

,
pl . xv . fig. 42, a , b, c .)

2nd. Deep Sea in the
“Chop s

Corticium abyssi, 11 . sp . ( Annals,
1 873, v ol . x ii . p . 18

,
pl . 1. figs .

1—9&
parasiticum,

n. sp.

I sodi ctya varians, Bk .

R eniera fib ulata, Sdt. ( Op . cit.

1 874, v ol . x iv. p . 250, pl . xv .
fig. 44

,
a , b .)

E speria cupressiformis , n. g. (L . c . )
v ar . h ama tifera , nov .

47 1

Bouatia lyncu r inm, Gr ay, Te thya
lyncur ium,

Lam.

Trichostemma h emisphaer icum,

Su r e

Theco 1hora semisuberites
,
Sdt.

i la, lVy . Th .

R inalda uberrima
,
Sdt.

I ’olymastia ornata
,
Bk.

brev is, Bk .

robusta
,
Bk.

11 1a 111illar is, Bk .

stipita ta , 11 . gen.

Geodia nodastre lla
, n. s

\Vyv ille -

'
l
‘

hon1sonia allich ii ,
"fr ight, Tis iphonia agaric i

Ste lletta pach astre lloides,n. sp.

Te thya cranium,
Lam.

z etlandica , Ca r t , var.
abyssor u in, var.
infrequ ens, var.

P aeh astrella abyssi, Sdt.

geodioides, n. gen.

R osse l la ve lata, Wy . Th .

1 875, vol . xv . p .

Holtenia Carpenteri
,
Wy . Th . I

Grant ia c iliata
,
var.

(Annals,

ofthe Eng lish Channel.
Hymedesmia Johnsoni Bk .

Cl iona ab y ssorum,
n. g en. (L . c.

p . 249
,
pl . x iv. fig. 33&c. )

Desmacella pumil io, Sdt. (L . c.)
Tisiphonia agar iciformi s,WW. Th .

Aph rocallistes Bocag ei , Wr ight.

( Op . cit. 1 873, vol . x i i . p .

Farrenocea,Bk . (L . c. p .

Holtenia Carpenteri
,
Wy .

Corallistes, spi cules ofa.

Stray , fully deve loped anch orates ofth is sponge ( that is, w ith the

three arms united l ike a four- ribbed el l i
p
se) a re very common in th e

A t lanti c sea - b ed . D r . “fal lich sent me a
boa1d the Bulldog ’

in 1 860.

1
“ For No . 27

, &c. ,

raw ing ofone dredged up on

2 16 1 874, vol . sixth line from
bottom,

read a th oms
,
Chops ofEngl ish Channel .”

I Holtenia (
'mp cntmi has been described and il lustra ted by Sir W v .

Thomson in th e l ’hiIOSOph ical Transact ions ’for 1 869 ( vol . 159, pt . ii .
. 701 St e ) , w h o before leaving in th e ‘Challenger ’ h ad had simi lar

l llustr ations l itho graphed ofI I g a/oncma lusitanicum and Tisi honia aga

r iciformis ; so no description ofe i ther ofthese sponges W 1 11 e found in
my report.



472 Mr . H. J . Carter onD eep
-sea

3rd. A “few miles nor th ofCap e St.Vincent,”1870.

Halisa rea cruenta
,
n. sp.

Hircinia ( P olyth erses, D uch . de

F onb . etMichelotti) .Microciona j ecusculum,
Bk.

planum
,
n. sp.

P hakellia v entilab rum,infundibul iformis
,
Hal . in

fundib uliformis, Johnst.
Halich ondr ia panicea, Johnst

I sodictya spinl spicu lum,
n. sp

Thalysias tr icurvatifera , n. sp.

Th alysias (D uch . de F onb . et 111 i

chelotti) .
R eniera fibulata , Sdt. (L . c . )
Histoderma appendiculatum,n. gen.

?=Coelosph ?era tu

( Op . cit. 1 874
,
v ol . xiv .

pl . xv . fig. 39, a ,

Halichondria forcipis, Bk.,
var.

bulbosa
,
nov .

ph lyctenoides, n. sp.

carnosa
,
Johnst.

p . 220
,

Ja r s with

Corti cium parasiti cum,
n. sp.

Halich ondr ia panicea , Johnst.

incrustans, Johnst., v ar . nov .

E sper ia cupressiformis, n. sp. ( Op .

et loc. cit .)var. h amatifera ,nov .

Chondrocladia v i rgata, Wy . Th .

( Op . et loc. cit. )
Guitarra fimb r iata, n. gen. ( Op . cit.

1 874, v ol . x iv. p . 210, pl . x i i i .
fi gs. 2—5

P odospong ia Lov enii , Boc.

Desmacella pumi l io, Sdt. (L . c. )
Domatia lyncurium,

Gr ay .

P olymastia stipitata, n. gen.

Geodia megastrella, n. sp.

var. laev ispina .

Tisiph onia agariciformis, W
'

y. Th .

Tethya cranium,
Lam.

var. z etlandica
, Ca rt.

P ach astrella abyssi, Sdt.amygda loides, 11 . sp.

geodi oides, n. gen.

inte x ta
,
n. sp.

Corallistes Bow erb ankn, Dactylo
calyx Bow er bankii

, Johnson.

D iscodermia polydiscus,Boc.=Dac
tyloealy x polydiscus, Bk .Macandr ew ia a z or iea

, Gr ay .

A z or iea Pfe ifferm
,
C ar t.

A skonema set uba lense , Kent.

R osse lla ve la ta
,
TVy . Th . (

‘D epths
ofth e Sea

,

’ p .

P olytrema miniaceum,
D e Bla in

ville.

DRI ED SP ECIMENS OF SPONGES.

Among the dr i ed specimens without number are Hya lonema
lus itanicum

,
Holtenia Ca rp enter i , and R ossella vela ta

,
with a

fragment ofthe base ofE up lectella a sp erg illum dir ectly at

tached to a p i ece ofold coral detr itus
,
and fragments ofAphr o

For 2 and 24, &c. , p . 22 1 1 874
,
vol . e leventh l ine

from tep, read 24& fathoms, near Cape St.Vincent andfor
in th irteenth line from top, read 24 and 2 in pencil .”

‘

t In a Sponge from th e ne ighbourhood ofth e F alkland Islands
,
sent

me byMr . T. Higgin
,
ofHuyton, L iverpool , th e anchorate ofGu ita r r a ispresent in plural ity as a fore ign obj ect.

no Number .

Cometella simplex
,
n. sp.

P olymastia ornata
,
Bk .

Geodia nodastrella , n. sp .

Tisiph onia agar icifo1mis, W/. Th .

Aph rocallistes Bocagei , Wr ight.
L . c.

F ai'rea o)cea
,
Bk . (L . c.)

A skonema setubalense , K ent.
Holtenia Carpenteri

, Wy . Th .

Hyalonema lusitanicum, Boc. P ro
bably fi om stat ion 46

,
about

55 miles N . .W ofth e Butt of
Lew is.
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favour Ofthe X anthidia being th e petr ifi ed orb icular stato
blasts Ofthe P olyzoa than the petr ified sporangia OfDesmis
d ieze .”

X anth idium bicir r a tum
,
n . sp . (P l. XV. fig.

General form a spheroidal or sl ightly el l ipt ical cell, provided
w ith two oppos ite erect cini

,
each Ofwh ich

,
after a short

d istance
,
d iv ides i nto two longer fi laments that

,
recurving in

Oppos i te d irect ions apparently in the same plane
,
final ly cross

those ofthe Oppos i te s i de . Cel l empty or fi lled w i th a few
yellowish fragments Ofsoft mater ial . Compos it ion ch it inous.

Si ze Ofcel l about 2—6000th s inch in diameter ; l ength Of
ci rrus before d iv iding about 1 - 6000th inch

,
l ength Offi l aments

after di viding 5- 6000ths i nch .

Ha b .Marine .

Loc. Common between the nor th ofScotland and the F aroe
Isl ands .

Obs . A lthough
,
i n th is instance

,
the cel l is not more than a

fifth ofthe s i ze Ofth at OfX . a byssor um,
its general appearance

,

together wi th its contents
,
incl ines me to v iew i t as a X anthi

diam— th at is
,
the shel l

,
at least

,
ofthe egg ofa P olyzoon .

N itric aci d appli ed on the sl ide does not cause any appreci abl e
alterat ion in the shape

,
nor does drying or mount ing in balsam

,

probably on account ofth e ch i tinous wall being th icker than
in X . a byssor um.

Coccoli ths and Rha bdoliths.

Th e oval and cycl ical Coccoli ths with thei r respect ive Ooc
cospher es have also been general ly present in great abundance ;
also R ha bdoliths

,
but no Rhabdospher es . The oval Coccoli th

appears to abound between th e north OfScotl and and the
F aroe Islands the cycl ical one southwards

,
and the Rha bdo

li ths from the chops Ofth e E ngl ish Channel ” to Cape St.Vincent
,
where all three forms are found together— a t l east

,

judging from what I have observed about the sponges from
these three different local it ies .

I might here add that
,
i n the sand about the sponges in th e

Br it ishMuseum, dredged up by Sir J . Boss i n 300 fathoms
,and in 206 fathoms

,
775

°
south l ati tude

,
respect ively

,

I found no Coccoli ths and very few Globig er ince, but many
R adiol ari a .

BLACK GRA INS.

Among the Globig er inifer ous sand may Often be observed
black grains

,

”frequently shapeless andmore or l ess angular
,
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but Often represent ing casts
,
w i th thei r pecul iar mark ings

,
Of

the chambers ofGlob i cr ina and othe r minute F oramin ife ra .

I f a l ittle ofth is san b e carefully washed
,
dr ied

,
and placed

under the microscope
,
i t w i l l be eas ily seen that they have

all the same or ig in ; for , beginn ing Ofa yel lowish colour
,

pass ing into brown
,
and final ly black

,
they may respect ively

be observed w ith in the chambers ofGlob t'g er ina , half i n
and ha lf ou t

,
as they approach that state i n wh ich

,
being

altogether w ithout even a fragment ofthe white calcareous
test

,
and in the form Ofcasts

,
they either reta in th is recog

niz ab le form or lose i t a ltogether and become more or less
angular .

EXP LANATION OF THE P LATES.

P LATE XI I .

l . P ebble onwh ich there is a Tereb ratule and six k inds ofsponges .

a a
,
pebble b

,
Tereb ratule

,
— th e Tereb ratule bearing c

,
Ap lysina

”(MW-9
,
d
,
Sp ong ia ofi cina lis

,
e
,
Dysidia fr ag ilis ; th e pebble

bearing —fff, fronds Oftwo specimens OfP h akellia ventelabr um
,

Bk . g g , Spong za Lovenit, Boc. ; h , Ill icr ociona long isp iculum.

A ll natural s i z e .

Ap lysma merus, grown over a branch Ofcoral
,
natur al si z e .

a
,
fragment ,magnified, to show — b

,
dermal incrustation covered

w ith pore-depressions or puncta ; and c, basal end Offilaments
expanded into layer ofattachment .

3. D ictyocylindr us a byssormn, na tural si z e . a
,
port ion Ofbranch

,

magnified, to show h irsute character ; b, smal l acuate , spined ;c
,
anchorate ; d, tr i curvate ( b ow ) b . c, d on scale of1 -24th to

1 - 1800th Ofan inch . e
,
end Oftri curvate , more magnified, to

show that it is spined ; f, anchorate, more magnified. For

skeleton- sp icules see P l . XV. fig . 25
,
a
,
b .

I lymer aph zu vermicula ta , Bk .

,
var. er ecta

,
natural si z e . a

,
fixed

end Oflarge skeleton- sp icule ; and b, tortuous sub skeleton- spicules w ith wh ich it is surrounded : scale 1 - 24th to l - l SOOth

inch . 0
,
H . vermicula ta , Eh .

,
covering a small pebble natural

si z e . For skeleton and subskeleton- sp icules
,

see P l . XV.
fig. 26 , a ,

b .

5. D cctyocylindr us vii
-

g a llow s
,
Bk .

,
bearing a young Tethya cr anium

and a variety ofGr antia cilia ta . a
,
Tethya ; b , Gr anti a celia ta ;

0
,
smal l a cua te spined sp icule OfD . virgultosus ; ( I

,
acerate sub

ske le ton—spi cule , smooth scale ofc
,
( I
,
1 - 24th to l - l SOOth inch .

F ig . 6 . Gr antia 011mm,
Flem.

, var . sp inisp iculum,
C .

,
011 D ictyocy/indr us

r irg u ltoszw,
natura l si z e .

F ig . 7 . Th e same
,
barbed spicule amon

g
th e acerates towards th e base

a
,
fixed end ; free or barbe end. Scale 1 - 24th to l - 6000th

inch .

Gr antza cilia ta , F lem.

,
variety ( from Budle igh—Salterton, south

coas t Ofl le vonslnre) . Tw o barbed spi cules with infla ted e x tre
mities , respective ly ; one sp ined like the anch ormg - spicule of
E up lcetella a sperg illum. Scale 1 - 1 2t11 to l - 6000tl1 inch .

Cornulum te x tile
,
natural si z e . a

,
texti le sheath b

, fibrous strue
32s
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ture ofth e interior
, pro

'

ecting and frayed ou t ; o, anchorate ;
d
,
tr icurvate : c

,
d
, on t e scale of1 - 24th to 1 -6000th 1nch .

e
,
anchorate , more magnified. F or th e skeleton- sp i cul e see

P l. XV. fig. 28 .

Ha lichondr iafolia ta ,Bk . fragment, natur al si z e . a
, anch orate

b
,
tricurvate sca le 1 - 24th to 1 - 6000th inch . For th e skeleton

spi cul es see P l . XV. fig. 29
,
a
,
b .

P lunzoh a lichondr ia micr ocionides ( rolled fragment), natural siz e .

F ig . 12 .

a
,
clavate acuate

,
sp ined, 1—48th to 1 - 6000th inch ; 6, anchorate,

more magnified : scale 1 -24th to 1 - 6000th inch . For skeleton
sp icules see P l . XV. fig. 30, a , b .

P LATE XI II .
E sp er ia pla coides, natural siz e . a a a

,
scales ; b b, groovesbetween th e scales ; c c, vents ; d, stem ; e

,
diagr am oftw o

scales, vi ewed laterally, to show the ir structur e and th e groove
between them ;f, free surface

,
h irsute ; g , base, rooted to th e

interior by bundles ofske leton- spicules ; h , v erti ca l porti on;
i
, gr oove scale l - 24th to 1 -481h inch . k

,
diagram ofa portion

ofth e surface Ofa “ groove
,

”magnified, to Show I
,
th e pore

areae occupying th e interstices Ofth e ret i culated smooth rugae
,

l
’

l'l
’ m

,
vent

,
magnified

,
to show form ; n, anchorate o

,
b iha

mate Or fibula ; p , bundl e oftr icurvates ; g, single tricur vate
m—g on same scale

,
v iz . 1 -24th to 1 - 6000th inch . F or th e

skeleton- sp icule see P l . XV. fig. 32 .

E sp er ia bor a ssus
,
on a fragment OfP achastrella a byssi, Sdt . ,

F ig . 14.

F ig . 1 5.

F ig . 1 7.

F ig . 1 8.

F ig . 1 9.

natur al s iz e . a a a
, pach astr ella and sp i cul es ; b , E . bor a ssus ;

c
,
anchorate ; d, b ihamate : on th e same scale

,
v i z . 1 -24th to

1 - 6000 inch . F or th e skeleton- spi cule see P l . XV. fig. 33.

E sp er ia c up r essiformis, var. hama tifer a , free extremi ty , natural
si z e . a

,
large anchorate ; b, small anchorate ; c

,
b ihamate : on

th e same scale, v iz . 1 - 24th to 1 - 6000th inch . F or th e skeleton
spi cule see P l . XV. fig. 34.

Cladorhiz a a byssicola , Sars, branch Of
,
natural siz e . a

,
charac

ter istic bihamate .

Cladorhiz a a byssicola , var . corticocancella ta
,
end ofbranch Of

,

natura l si z e . a
,
characteristic bihamate .

Ha lichondr ia p hlyctenodes, on a fragment ofCor a llistes Bower

bankii
,
natur al si z e . a a a

, Cor a llistes ; b , H . p hlyctenodes

c c
,
appendicu late tubular vents ; d, end ofone that h as been

cu t Off e
,
tubular vent

,
magnified tw o diameters f, anchorate ;

g , bihamate : on th e same scale
, v i z . 1 - 24th to 1 -6000th inch .

F or th e skeleton- spicule see P 1. XV. fi g . 35.

Cr ibr ella hosp ita lis, Sdt .

,
natural si z e . a

, sponge ; b , pore- ar eee ,c ircular and cribriform ; c, stem d
,
anchorate : on th e scal e Of

1 -24th to 1 - 6000th inch . F or th e Skeleton- sp i cules see P l . XV.
fig. 36, a , b .

Ha lichondr iafor cip is, Bk .

,
var. bulbosa , a fragment in a fr agment

Ofa bivalve shel l , natural siz e . a
,
shell ; b, Sponge ; c, anchorate ; d, b ihamate ; e, tricur v ate , in th e form Ofa pair OfOpen

compasses on th e same scale
,
v i z . 1 -24th 1 - 6000th inch .

f, one arm ofth e tricurvate
,
more magnified to Show th e bulb at

th e extremity. For th e skeleton- sp icul es see P I. XV. fig. 37,
a
,
b .
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l

ig . 24.

F ig . 26 .

F ig . 28 .

F ig . 32 .

Mr . H. J . Carter on Deep - sea

both th e last species
,
only one figure h as been given; b ut i t

shou ld b e remembered that wh ile it varies in length in both
species

,
especially in th e latter, i t is generally three t imes th e

length in P . amygda loides that it is in P . g eodioides.

Ha lic/wndr ia a byssi
‘Annals, ’ 1 874, vol . x iv. p . 245, pl . x iv .

fig . 2 ,
c) , “

embryoni c form offl esh - spicule (anchorate) ,mag
ni fi ed

, to show that it is b irotul ate : a
,
lateral v iew ; 6, endVi ew.

P LATE XV.

D ictgocglindms a bg ssor um, skeleton- sp i cul es a
,
lar ge ; b, smal l .

Scale 1 - 24th to 1—1800th inch .

Hgmer apli ia er ecta , skeleton
- sp icules : a , large ; b, smal l . Scale

1 - 24th to 1—1 800th inch .

D ictg ocg/lindr us v irgu ltosus, Bk . skeleton—sp icule . Scale 1 - 24th

to 1 - 1 800th inch .

Cornu lum tex tile, ske leton- sp icules a
,
large ; b, small . Scale

1 -24th to 1 - 6000th inch .

H a lic/zondr iafolia ta , Eh .
,
skeleton—sp icules : a

,
large ; b, small .

Scale 1 - 24th to l -GOOOth inch .

P lumoka lickondr ia micr ocionides, skeleton- sp icules a
,
large ;

b
, small . Scale 1 -48th to 1 - 6000th inch .Micr ociona long isp ic ulum,

skeleton and fl esh - sp icul es a
,
large ;

b
, small ; c, flesh or ech inating sp icule . Scale 1 -24th to 1 - 1 800th

inch .

E sp er ia p la coides, skeleton- sp icule . Scale 1 -48th to 1 - 6000th

inch .

E sper ia bor assus, skeleton- spi cule . Scale 1 -48th to 1 - 6000th

inch .

F ig . 34. E 8p er ia cup r essiformis,var . bib ama tifer a, skeleton- spicule : a
,
body

F ig . 38.

F ig . 39.

form ; b, surface form. Sca le 1 -]2th to 1 - 1800th inch .

Ha licbondr ia pb lgctenodes, skeleton- sp i cule . Scale 1 - 48th to

1 - 6000th inch .

Cr ibr ella b ospita lis, Sdt .
, skeleton- Sp i cul es : a

,
large ; b, small .

Scale l - 24th to 1 - (5000th inch .

H a licb ondr ia for cip is, Bk .
,
var. bu lbosa , ske leton- sp1cules : a

,large ; b, smal l . Scale 1 -24th to 1 - 6000th inch .

.

C
'mi
fi
etella pg r ula , skeleton- sp i cul e . Scale 1 -48th to l -GOOOth

inc

Hgmer ap b ia cer ticilla ta , Eh . , var. “er ecta , skeleton- sp i cules : a ,

large 6, small or centrally inflated.

'Scale 1 - 24th to 1 - 1800th
inch .

Stelletta p a chastr elloides. a
,
large acerate ske leton or

“ body
sp i cul e b

,
three—armed z one- sp icule c

,
anchoring- sp icule

d
,
mi crospined sub skeleton- sp i cule : all on th e same scale

,
v iz .

1 -48th to 1 - 1 800th inch . e, microspined fl esh—sp i cule
,
more

magnified f, large ste llate sp i cule wi th conica l rays sp iniferous ;
g , minute b istellate sp icule w ith linear rays : scale off g , 1
1 2th to 1 - 6000th inch . b

,
head ofanchor ing- sp icule

,
more mag

nitfii
e

g;
i
,
mi cr ospined sub skeleton acerate sp i cule, more mag

n1 e

F ig . 41 . P acha str efia intex ta
,
quinqueradiate skeleton- sp icule, scale 1 - 24th

to 1 - 6000th inch . a
,
bacil l iform blunt- sp ined flesh - sp icule ;

b
,
b istellate minute flesh -spi cule with l inear rays : scale 1 - 12th

to 1 -6000th inch .
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F ig . 42 . I sodictga sp inisp ic zdum,
sp icule of. Scale l - 24th to l -GOOOth

inch .

F ig . 43. J‘I icrociona inte r-ta : a , ske leton-sp icule ; b, bihamate c, b ihamates

F ig . 4G.

in th e mass. Scale l - 24th to l -UUOOth inch .

.Yantlu
’

diztm b icir r a tum. Scale 1 - 12th to 1 - 6000th inch .

P LATE XVI .

Gecdinnodastr ella . a
,

z one- s icule , v iewed laterally ; b, end

v iew ofhead ; c, body ’

or

S

parg e skele ton acerate sp icule ; d,
“ anchoring- spi cule fluked and forked ; e , body ste llate ;f, 5111
ceous balls ofcrust

,
globular and ell1ptical forms , g , nodoste llate

ofdermis and crust : I1 , dermal acerate : al l on th e same sca le ,
v i z . 1—48 th to 1 - 1800th inch . i body- ste llate , more magnified ,

Ii
,
nodostellate ofdermis and crust, more magnified .

Gecdin meg astr ella on a fragment ofCor a llistes : a
,
sponge ;

b , aperture or common vent ; c
,
pore-areas ; ( I

,
fragment; of

Cor a llistes Bower banIi ii.

Th e same, spi cules of. a
,
z one sp icule ; 6, less frequ ent form of

head ofz oiJe- sp icule ; c, body’ or large ske letonacerate sp icule
( I
,
anchoring- spi cules

,
fl uked and forked

,
e
,
megas trell a , arms

microspined ;f, body- ste l late ; (1 , s1 l 1ceous balls ofcrust, globular
and e lliptica l forms ; It , dermal ste llate ; i, dermal acerate : all

on the same scale
,
v i z . 1 -48th to 1 - 1800th inch . Ii

,megastrella ,
more magnified

,
1
,
body ste llate, more magnified ; m,

dermal
ste llate

,
more magnified.

Geodia meg asti ella , v a r . Iaevzlsp ina . a
,
z one sp icul e ; b , body or

large ske le ton acerate sp icule ; c, anchoring- sp icules, fluk ed and

fo1 ked respectively ; ( I, megastrella ; e, si li ceous bal ls ofmust ;
f, ste llate ofdermis ah d crust ; g , dermal acerate : all on th e

same scale
,
v i z . 1 - 48th to 1 - 1 800th inch . It, megastr ella, more

magnified ; i, spines broken off; Ii , dermal ste llate
,
more mag

nified .

F ig . 48 . TetIzg a cz amwn
,
var . infz egnens . a

,
proj ecting forked anchoring

spicule
,
w ith arms truncated and terminating in l ittle cup shaped

excavations w ith serrated margins respective ly c
,
proj ecting

fl uked or anchor l ike anchoring- sp icule : scale 1 48th to 1 -0000th
inch . b

, extr emity ofarmofforked form ( a ) , m01 e magnified.

F ig . 49. Tetbya cr
'

,
omam var. a byasomm a

,
tw o b ih amates, magnified to

show that they are spinous . Scale l -Sth to 1 0000th inch .

F ag . 50. P achastr ella pa i asztica . a
, radiate skeleton spicule , sh ow ing that

its arms are thrice forked ; b, shaft , prolonged above as wel l as
be low ; 0, acerate ske leton- sp icule ; d, spinous bacillary flesh
Sp icule ; f, minute ste llate : all on th e same sca le , v i z . 1 24th

to 1 6
‘

000th inch . 0
,
sp inous bac illary flesh -Spicule

,
more mag

nified.

F ig . 51 . Al i
"

:cr oczo na mmutula a
,
large skeleton sp icule ; b , different forms

ofits head ; c, slender acu
o

ate ; ( I
,
b ihamates . Scale 1 24th to

1 -0000th inch .

Cor ticium pa ra siticum, sp i cules of. Scale 1 -24th to l -GOOOth
inch .

Cometella simp ler , natural siz e.
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XLVI II .

— 0n a Collection ofL
g
iclop ter a r ecently r eceived

.fl omA bgssinia . By A RTHUR BUTLER
,

I HAVE recently had the pleasure ofexamin ing a l arge collec
t ion ofinsects (ch iefly Lep idoptera) from A tbara (Abyss in i a),
and have been interested to see how many ofthe speci es are
i dent ical with those ofNatal .
There seems to be no P ap i lio at A tbara ; but the two speci es

ofCb a r a x es
,
0. ep

’

g a sius and 0. j ocaste, appear to be ex
tr emely common .

Th e fol low ing are among the butterfl i es which have been
examined .

Nymphal idaa.

D ANAINE
,
Bates.

D ana is clor ippus, K lug.

There were several examples ofth is interest ing speci es and
ofits mimic

,
D ia clema misipp u s, in the col lect ion .

SATYR INE
,
Bates .

Melani tis i smene
,
Cramer .

Th is species occur s i n three gradational var i et ies
,
but all of

them w ith the same colorat ion above.

fllg ca lesis desola ta , n . sp.

W ings above ol ive- b i own,with a narrow pale margin inter
sected by a black l ine ; two bli nd blackish spots on the disk

,

the low er one l argest and s i tuated on the first median i nter
space . W ings below greyish , t inted w ith pink ; external half
sl ightly paler two central sl ightly i rregular dark brown trans
v erse lines

,
the i nner one arcu ate

,
the outer one with a narrow

wh it ish external border ; outer border lilacine greyish two

submarginal s inuated dark brown l ines two dark brown l ines
close to the margin ; fr inge dark brown primar ies with three
dark brown abbrev iated l ines across the cel l ; with five
inconspicuous ocel l i upon a dusky nebula

,
the second and

fifth largest
,
black

,
with testaceous i r i des

,
wh ite pup ils

,
and

broad li lacine grey zones secondar ies with seven incon
spicuou s ocel l i , th e first and fifth l argest

,
the first separated

from the ser i es
,
al l bl ack

,
with wh ite pupi ls

,
testaceous i r ides

,

and broad lilacine grey zones : body below grey . Expanse
ofwings 2 inches 1—3 lines.



https://www.forgottenbooks.com/join


482 Mr . A . G . Butler on a Collectionof
Junonia c or imene

,
Guér .

Common .

Junonia micr omer a
,
n . sp .

W ings above dark brown , clouded w ith ferruginous, crossed
by a broad d iscal t awny band intersected by a ser ies ofblack
spots

,
and b ifurcate towards costa ofpr imar i es ; outer border

black
,
with a double seri es ofi l l-defined submarginal wh ite

l unules ; primar ies with two t awny spots i n the cel l ; d isco
cel lulars and a spot below th e cel l reddish tawny : wings
below much paler

,
the spots better -d efined ; the disca l band

not bifurcate ; the basal area not clouded w ith ferruginous
,

but dark brown
,
spotted w i th large and smal l testaceous and

pal e tawny spots ; submargin al lunules wel l- defined ; palp i ,
coxae

,
t ib iae

,
and tars i wh i t ish . E xpanse ofwings 1 inch

9 l ines.

Not u ncommon .

A l l ied to J . octa via and J . cergne.

n anis i lg tltia , var goetz ins Herbst .
Not uncommon .

Neptis ma rp essa , I: -opffer .

Th e figure ofth is speci es seems to define the Wh i te l i nes
too clearly on the upper surface .

A CR E INE
,
Bates.

A cr cea cceci lia
,
F ab r .

Not common .

A cr cea R ougeti i , Guer .

Th is seems to be s imply A . ep onina .

Lycaenidae.

LYCE NI NE
,
Butler .

Lg ccena knysna , var . Tr imen .

Lamp icles j oba tes, Hopffer.

Lamp icles syba r is, Hopffer .
There is a mal e ofth is speci es no l arger than L . Ba r beroe

ofTrimen .
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Lamp iales ama r a b
,
Gué r .

Lamp ia
’
es sig i lla ta , 11 . sp.

5
‘ A l l ied to L . p a le/er a , smal le r : wings above l i l ac, with

a broad brown ou te r borde r ; fr inge ofsecondar ies white
pr imaries below s i lvery pal e grey

,
a bas i—subcostal brown

streak ; a spot in the ce l l
,
a second be low it

,
a discocellu lar

lunule
,
a subapical obl i que ser ies offive cont iguous spots

,
an

obl ique l i tura 0 11 fi rst median interspace
,
an interrupted sub

marg inal l ine
,
and a series ofsev en submarginal dots black

,

borde red w i th wh ite : secondaries wh ite ; an obl i que basal
dash

,
a spot on abdominal marg in

,
tw o close to cos ta

,
a smal l

one subcostal
,
a large one i n the cel l

,
three forming a tr iangle

below the fi rst med ian branch
,
one on first med ian interspace

,

three beyond the cel l
,
the discoce llulars

,
a submarg inal inter

r upted i rregular l ine, and seven or eight smal l submarginal
spots black ; spots at anal angl e crossed by a metal l ic blue
line . E xpanse ofwings 1 i nch .

52 P ale brown above
,
shot w i th l i l ac at the base ; pr i

mar ies w i th a wh ite spot crossed by a brown discocellu lar spot ;
secondaries with two subanal bl ackish spots. E xpanse of
w ings 1 inch 1 l ine .
Th is speci es also occurs at the t i te N i l e .

Lamp icles p u lclw
'
a
,
Murray .

Th is agrees with Natal examples .

Lamp itles cgcloypter is, n . sp .

3 . W ings above dul l sh in ing l i lac, with a rather broad
dentated brown outer border ; pr imar ies with the discoce l
lu lars black ish ; secondar ies with the costal area brown ;
fr inge pale brown

,
a brown marginal l ine ; five submarginal

spots
,
the fourth black

,
edged outwardly w ith wh i te and

inwardly wi th ochraceous
,
th e others brown

,
edged with wh ite :

w ings below pale wh ity brown ; markings almost a s i n L .

os ir is
, pa le brown , edged w ith wh i te ; secondar ies crossed

near the base by an obl ique l ine ofwhite - edged black dots
a wh ite - edged subcostal black spot oppos i te to the end ofthe
ce ll ; only one l arge black submarg inal spot w i th metall ic
blue edge and broad orange lunule beh ind i t

,
al l the other

submarginal Spots pale brown edged w ith wh ite . E xpanse
ofwings 1 i nch 3 lines .

Nearest to L . os ir is
,
but th e w ings much more rounded,

broadlv brown - bordered
,
with only one blue- edged spot below .
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Lgccenestli es p r incep s, n . sp.

5 . W ings above sh in ing lilacine brown , basal area shot
w ith pale cupreous brown , base and interno- basal a rea of
secondar ies deep dul l purple ; a margin al black l ine ; fr inge
wh i t ish ; secondar ies with two wh ite scale- tufts ; two or

three bl ack subanal dots near outer marg in abdominal area
brown wings below much as in L . buba stns

,
pale brown

,
the

external half ofpr imar i es and the external two th irds ofsecon
dar ies traversed by wh i te- bordered pale brown bands ; secon
darics with two blackish subcostal spots two anal submargi
nal black spots dotted w ith metal l ic blue , and broadly b or
dered beh ind with orange

,
the one at anal angle b ifid

,
base

blackish : body below white . E xpanse ofwings 1 inch
2 l ines.

9 Above bright purple
,
with the costal h alf and externa l

a rea ofprimar i es and a cl ava te subcost al streak on secondar ies
dark brown : pr imar ies with three increas ing submarginal
pearly wh itish spots near extern al angle ; secondar ies with a

discal angulated ser ies ofopaline lunules
,

five submarginal
spots

,
the fourth largest

,
rounded beh ind

,
a lmost ent ir ely

orange
,
with a black centre

,
the others conica l

,
white

,
with

brown centres : wings below much as i n the ma le
,
but the

markings more strongly defined . E xpanse ofw ings 1 i nch
5 l ines .

Cas ta lius r esp lendens, n . sp.

W ings above snow-wh ite
,
basal area dusky

,
the basa l and

i nternal areas br i ll i ant ly shot w ith s i lvery lilacine blue ; veins
dark brown a submarginal dark brown l ine ; costa ofal l the
w ings dark brown primar ies with a spot ofblack - brown at
th e end ofthe cel l ; a broad and very irregular black - brown
discal band from the costa to j ust below the first median
branch outer border dark brown

,
coalescing with the submar

g inal l ine towards apex ; secondar ies with a submarginal
series ofblack spots and a black margina l line : wings below
w h ite

,
spotted and streaked w i th black ; pr imaries almost

ex actly as i n C. r osimon ; secondar i es somewhat as i n C.

r osimon
,
but the spots on the basal area smal ler

,
fewer

,
and

more irr egular
,
the di sk also crossed by a z igzag ser ies of

seven large spots
,
the inner submarginal ser ies not double

,

smal l and lunular ; marginal or outer submarginal ser ies
smal ler . E xpanse ofwings 1 inch 3 l i nes.

Th is beaut ifu l l i ttle speci es ofthe sect ion Casta lins
’
is

more nearly a ll i ed to C. r osimon than to any other Lg ccena .

In the general pattern and col orat ion ofthe upper su rface i t
reminds one ofI ola us Bowker i .
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subap ical dul l golden streak ; no other mark ings . E xpanse
ofwings 1 i nch 10 l ines .

A very dist inct speci es .

Ter i as r eg u la r i s, n . sp .

A l l i ed to T. D eg
’

a r dinsi i. Br ight golden yel low ; outer
border and cost a ofpr imar ies rather broadly black - brown
the outer border regularly s inuated between the nervures

,

nearly twice as wide on the pr imar i es as on th e secondar ies
wings below sl ightly paler

,
nervures termin at ing in black dots ;

borders only v is ible through the wings pr imar ies with costal
edge blackish

,ia black dot onupper discocellu lars secondar i es
with costal area irrorated with dark brown

,
two purpl ish brown

subcostal dots (one near the base), a th i rd at or igin ofsub
costal branches

,
a fourth on lower discocellu lars i l l—defined

,
a

fifth below the medi an nervur e
,
and a few scattered scales of

the same colour on th e disk . E xpanse ofwings 1 inch 1—7
l ines .

Ter ias candace
,
F elder

,
T. z oe

,
var .

,
opfl

'

er .

Ter acolns a byssinicus, n . sp.

9 A l l ied to T. er is
,
but much more heav i ly marked . P r i

mar ies above w ith the spots on the outer border smal ler ; the
dark brown intern al border three t imes as wide spot ondisco
cellu lars str ongly marked

,
s inu at ion ofouter border rather less

pronounced : secondar ies with l arge con ical marginal brown
spots ; base brown ; an angular discal ser ies ofbrown spots
below

,
th e ap ical area ofpr imar ies and the whol e ofthe

secondar ies pale sord id ochraceous . E xpanse ofwing 2 inches
2 li nes .

There can be no doubt th at th is is a wel l marked speci es
the female always h as a yellow tin t and the black and brown
mark ings greatly developed . U nfortunately

,
although I have

three females before me
,
I h ave not a s inglemale . Both sexes

are common .

Ter acolus g audens, n . sp.

A l l i ed to T. c rg sonome, but tw ice th e s i ze . The primar ies
ab ove bright orange w ith the base snowy wh ite, the mark ings
black ; secondar ies sord i d sandy orange

,
base blu ish veins

and margin black : pr imar ies below cadmium-yel low ; ap ical
area br ight sulphur - yellow

,
base ofcosta the same colour

t ransverse irregular d iscal band and veins on ap ical area deep
orange ; secondar ies bright sulphur-yel low, base streaked with
orange ; costa, two central transverse ser ies ofspots (the outer
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ser i es angulated), and a ser ies of1a 1 e h astatc spots at the
termin al extremi t ies ofthe nervures dark or .ange E xpanse
ofwings 1 inch 10 l ines .

One example .
Th i s beautiful insect

,
though on the upperside i t looks l ike

a gigant ic specimen ofT. c rg sonome, is at once d ist ingu ished
by the br i l l i ant color at ion ofthe unders ide .

Ter a colns amelia
,
Lucas .

Qui te common .

The female ofth is Speci es differs from the male (sex doubt
ful 1 11 the descr ip t ion by Lucas) in not possess ing the diffused
orange colorat ion beyond the black border ofp1 1ma1 ies .

Ter acolas ca la is
,
Cramer .

Ter acolus a rne
,
Klug .

Th is form will have to be kept d ist inct from T. p bisadia

on account ofits much greater si ze and brighter colour ing .

Ter acolu s antigone 2 Boisd.

Somewhat l ike T. cione 9

Ter acolns b elle
,
Butler .

Th is speci eswas confounded wi th the fol lowing byM. Lucas .

Ter acolus isa ur a
,
Lucas.

The femal e ofth is speci es is much deeper i n colour than
that se x ofT. Izelle

,
and h as a much broader black band across

th e or ange ap ical area ; i n fact al l th e black or blackish mark
ings are heav ier .

Ter a cola s z er a , Lucas .

I have only seen the male . I t was formerly confounded
w i th T. antevipp e.

Ter acolns ep igone, F elder .
Ter acolus micr oca le

,
n . sp.

W 1ngs above snow -wh ite
,
basal area i rrorated w ith grey ;

ap ical area orange
,
b or° °de1 cd oir al l s ides with black bro ;wn

ve 1ns on outer halt oforange area black ; secondari es with a
margin al row ofbl ack -brown con ical spots : wings below snow
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wh ite pr imar ies with a black dot at end ofcel l ; th e orange
ap ical area v is ible through the w ing ; secondari es with a black
dot att ached to a golden - orange spot at end ofcell . E xpanse
ofwings 1 i nch 6 l in es.

52 W i th the orange ap ical area narrower and touch ing the
wh ite ground- colour from below the th ird med i an nervure
pr imar ies below pale sulphur—yellow at base ; secondaries feebly
ret iculated with ol ive- brown

,
a streak ofthe same colour across

themedian branches orange spot at end ofcel l bright other
w ise as i n the male . E xpanse ofwings 1 i nch 3 l i nes .

Ter acolus anteup omp e, F elder .

5 Like T. eupomp e, but w i thout a discocellular dot i n pr i
maries

,
the basa l area above less dusky

,
the borders ofthe

carmi ne apical patch narrower
,
the marginal spots ofsecon

daries smal ler ; discocellu lar spot ofsecondar ies below sma l l
and vermi l ion . E xpanse ofwings 1 inch 10 l ines .

9 Much like T. eup omp e above, but at once d ist ingu ished
by the sulphur-yellow colour ofthe secondar i es and the apex
ofprimar ies on the underside . E x panse ofwings 1 i nch
1 1 l ines.

Dr . F elder only descr ibes the fema l e .

Ter acolus p lacem
'

us
,
n . sp.

5 . Like T. p seuda caste g
‘

,
but more heavi ly marked with

black . E xpanse ofwings 2 inches .

S2 L ike T. pseudacas le 2 but the basal area t inted wi th
lilacine

,
its margin strongly excavated on secondaries : pri

mar ies with the inner por tion ofthe ap ical area dist inctly
redd ish

,
the pale yel low hastate mark ings between the nervures

better - defined and broader ; the black spot near anal angle
smal ler ; the brown border ofsecondar ies div i ded into large
pyri form spots ; the discocellu lar black spot obsolete : secon
darics below and apex ofpr imar ies pal e sulphur -yel low

,
the

di scal spots almost whol ly red ; primar ies with a red subap ical
streak

,
the veins not blackened

,
no transverse black band near

the base ; secondar ies wi th the discocellular spot red . E xpanse
ofwings 1 i nch 1 1 l i nes.

Ter acolus declecom
,
F elder .

Ter acolus cz
'

tr eus
,
Butler .

The female ofth is species h as the same genera l character
as the female ofT. euclza r z

'

s .
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D ruce tells me th at i t h as already received a name ; but I can
’

find no publ ished descr ipt ion ofi t
,
althoug h I have gone care

fu lly through the R ecords .

Herpfenia t7 z
°

tog em
°

a
,
Klug.

Th is and the preceding speci es are evidently not rare i n
Abyss in i a . H. er ip lzi a , wh ich I have exami ned from A ngol a,
is a larger and more cr eamy-coloured speci es th an .H. tr ito

g em
’

a (with wh ich i t h as been un ited). I th ink the two forms
wi ll prove to be perfectly distinct : the mark ings are not qu ite
the same on the h ind w ings .

Hespemdw.

P ampfii la inconsp icua , Bertoloni .

Pyrgus (close to P . ga lba ) .

Tlzanaos (two speci es near T.Motoz l
,

Tag ia cles (very near to T. flesus, F ab r “)
Th e s

esperi idae r equire figur es to dist ingu ish them
fr om species ah eady descr ibed, to wh ich they are
alli ed .

XLIX .

—New and p ecu lia rMollusea oftlze K el l i a , Lucin a
Cypr in a

,
and Corbul a F ami li es p r ocur ed in tlze ‘Va lor ous

E x p edzutzon By J . GWYN JEFF REYS
,
LL.D .

,
F .R .S.

Kell iidae .

Monta cu ta D awsoni
,
Jeffr

Montacuta D awsoni
,
Br itish Conchology

,
v ol . 1 1 . p . 21 6 ; vol . v . p . 1 78,pl . xx i .f. 27.

Godhavn
,
D isco

,
5—25 fms. ; Station 4, 20fms. ; St. 5,

57fms. ;
H

olsteinb org , 3
—35fms . ; St. 9, 1 750fms .

° Green
l and (col l .Moller, i nMu s . R eg ,

Copenhagen) : D robak (J . Gr.

F loro
,
Norway

,
300fms . (F riele) :

‘P orcup ine ’ E x pe

d it ion
,
1 870

,
offCape Sagres

,
i n the Bay ofBiscay a valve

only P alermo (Monterosato) .
BODYwh itish and gelat inous : mantle plai n- edged

,
although

at first I thought the edges were ci l i ated
,
in consequence of

the poster ior s i de ofth e shel l being fr inged by the polypari es
ofa minute Hydrozoon ; the incu rrent openrng is wide and
not tubular .
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Th is 18 probably the unnamed b ivalve No. 8 i nMol le r ’s
Index

,
p . 24.My descr i pt ion and figure were taken from dead specimens

w h ich the l ateMr . R ober t Dawson ofCruden dredged °

1n theMoray F i rth ; but these may be semi foss i l or rel ics ofthe gla
cia l epoch

,
l ike P ecten 2

°

slancl2
°

cus
,
A sta r te dep r essa (A . cr 2

°

br e~

costa ta
,
F orb es

,
= A . R ic/za r clsoni

,
R eeve), Tell2

°

na ca lca r 2
°

a
,

and several other arct ic shel ls which have been dredged on

th e coasts ofScot land . In St .
-Magnus Bay Shetland

,
I

dredged Leda p er h u la , L . a bysstcola , and L .f} 2lgi
°

a
7
a I olelia

nana
, Sars) i n a fresh state ; and I also dredged L . a r ct2

°

ca

(= 1Vucu la tr unca ta
,
Brown

,
=N . p or tla ufl tca , Hi tchcock ,

N . 32

°

l2
°

gua and N . s22lc2fer a , R eeve) among the Hebr ides. I t
is very d ifficult to say whether some ofthe above do not at
present inhabi t our northern seas.

Ifellia symmetr os Jeffr .

SHELL tr i angularly oval
,
equ i later al

,
compressed but not

flat
,

.

tr
°

,
anspa1 ent and glossy : scu lp tur e, none except micro

scop ic and sl ight l ines ofgrowth . colou r glassy or cl ear
wh ite : ma rg 2

°

ns slop ing equally from the beaks, r ounded oneach s ide
,
gently cur ved 1 11 front : beaks circular or calyci

form
,
prominent

,
incu rved but straight . ca r t2la

lge smal l
,
t 1 i

angular
,
p l aced betw een the h inge- l ine and later al tooth on

the poster ior s ide : lz2°72g e- l2
°

ne obtuse- angled : b ing ep la te nar
row but strong : teetl2

,
1n the r ight valve two short l ami nar

l aterals i n the left valve a strong obl i que and proj ect ing car

d inal and two l aterals ; one ofthe laterals i n each valve is
sl i
g
ht °

: r
°

ns2
°

cle pi t marked : sca r s ind ist inct . L . 004. B. 005.

Stat ion fms . ; a si ngle l iv ing specimen .

The very young ofK . “subor bi ' icu la r t s
t )

ofthe same s i ze as th is
is mor e globular ; its beaks are not promi nent ; and the teeth
are different .

A x inus cg cla clius, S.V. W ood .

K ellie: cycladia ,Mon. CragMoll . p . 1 22, tab . x i . f. 4 a
,
b .

F or omg a 821t z
l/oua Jefii . Ann. 8:Mag . Nat. Hist . 3rd ser . Jan. 1858

,

p 42
,
pl . i i .

I r
' l

ellza ? cgd adza , Brit ish Conchology, vol 1. p . 228 ; vol . v . p . 1 79
,pl . xxxi i . f. 3.

Stat ion 9, 1 750fms . ; one l iv ing specimen . Shetl and
,
60

90fms . (J . G .

‘P orcupine ’ E xpedi t ion
,
1 869

,
offthe

nor -th western coast ofI r
,

eland 1 366 fms.

° 1 870
,
Bay of

Biscay , 386fms . Mediterr anean
,
30- 1 20fms . (Spratt, A cton

,

Nares, Carpenter , andMonterosato ) !
Symmetrical .
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F oss il i n the Corall ine Crag ofSuffolk .

The ‘Valorous ’
Specimen d iffers somewhat from others . I t

is more gibbous, its contour is not so obl i que
,
and the h inge

l ine is nearly stra ight instead ofcurved : the cart i lage is ob
long and placed obli quely . Th e h inge shows that th is shel l
belongs to Aminus and not to Kellia .

A ccinus eum
lg a r ius ,M. Sars .

Ar inus eumya r ius,M. Sars, Ch r istianiafj ordens Fauna, i i . 1870 (posthumous) , p . 87, tab . x i i . f. 7—10.

Sta t ion 7 , 1 100fms . ; one l i ve specimen . Norway
,
200

450fms. (Sars) . ‘P orcupine ’
E xpedition

,
1 870

,
Bay of

B iscay
,
227—795 fms . ;Medi terr anean , 1456fms . P alermo

(Monterosato) .
Th is species is remarkable for the length and th ickness of

the adductor muscles, the scars ofwhich are v is ibl e through
the shell. It somewhat resembles i n shape A . cr ou linensis

,

but is longer and not obl i que, and the beaks are po inted and
proj ect much more

,
so that there is a sloping dr oop on each

s ide . In some ofthe ‘P orcup ine ’ spec imens the muscul ar
scars are less dist inct, al though the other characte rs are the
same .

A x inus incrassa tus Jeffr .

SHE LL more or less obl i quely tr i angul ar , moderately con

vex
,
rather sol id

,
and nearly opaque : scu lp tur e, mi nute con

centr ic strias or li nes ofgrowth
,
which become fewer and

r egu lar in front : colou r whi tish : ep ide rmis fi lmy : ma rg ins
slop ing and cu rved on the anterior s i de

,
rounded in front

,
and

tr uncate on the poster ior s i de : lunu le and cor selet indist inct :
ligament narrow and yellowish

,
vis ibl e outsi de : b ing e- line ob

tuse- angled : hinge-

p la te remarkably th ick on both s ides of
th e beak

,
so as to resemble laminar l ateral teeth inside glossy

,

smooth—edged : sca rs inconspicuous. L . B. 00 75.

Stat ion 9, 1 750fms . ; 1 2 , 1 450fms. ; 1 6, 1 785fms . P or

cupine ’ E xped it ion
,
offthe north -west ofIre l and

,
1 1 80fm

A vari ety wh ich I would name succisa w as dredged by me
in the P orcupine E xped it ions of1 869 and 1 870 in the North
A t lantic andMediterranean

,
at depths of92—1366 fathoms

,

and by Dr . Carpenter in the ‘Shearwater ’ E xpedit ion of
offthe coast ofTun is

,
at depths of40- 1 20 fathoms .

In th is v ar iety the poste rior s ide is more abruptly truncate in
th e middle

,
and the h inge- plate is reflected or folded back on

that s ide instead ofbeing excess i vely th ick . Specimens from
moderate depths are larger than the type .

Th ickened.
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s i zes
,
from half a l ine to an inch in diameter, which I dredged

i n the P orcupine E xpedit ion
,
off° the north -west ofIreland,

at depths of1 230 and 1 630 fathoms. A very young l iv ing
specimen ofn r ina I slandica I got i n the same loca l i ty in
808 fathoms .

Th e fry ofI . cor
° w as descr ibed by P rofessor E dward F orbes

as Kellia a byssicola , by Dr . P h i l ipp i asVenus ?milia r is, and
by P rofessorM. Sars as Kelliella a byssicola .

Corb uli dae .

P or omya r otunda ta *
,
Jeffr .

SHELL convex, not very th in, nearly ci rcular except at the
upper part ofthe poster ior side

,
where there is a blunt angle,

formed by the j unct ion ofthe dorsal s i de w ith that part, white,
covered w ith numerous minute and close- set tubercles

,
which

are arranged i n longitud ina l rows . The h inge is want ing .

Ins ide glossy .

Stat ion 1 2 , 1450fms . an imperfect va lv e .

P eccltiolia a byssicola ,M. Sars .

Lyonsiella a byssicola ,M. Sars,Vid.
-Selsk . P orh . 1 868

,
p . 257 .

P ecch iolia abyssicola , G . O. Sars
,

‘Onsome remarkable Forms ofAnimal
L ife from th e great deeps ofth e Norwegian coast,’ i . p . 25

,
pl . i i i .

f. 21—43.

St at ion 1 2
,
1 450fms . ; a fragment only . Lotfoden Isles

,

200—300fms . (Gr . 0 . Sars) . Bergen (Koren) . Greenland
(Mu s. Copenhagen) . D av is Stra it, 200fms. (Lindahl). ‘P or

cup ine ’ E xped it ion
,
1 870

,
chops ofthe E ngl ish Channel

,

567fms . ; coast ofP ortuga l, 740—1095fms .

P eccltiolia
lg ibbosa

‘

l
’

,
Jeffr .

SHELL rather sol i d
,
obl iquely ra ised and truncated on th e

poster ior s ide
,
ofa dark brownish colour

,
covered with nu

merou s mi nute and close- set tubercl es
,
wh ich are i rregularly

disposed ; i nner layer and surface ofthe ins ide nacreous .

Stat ion 1 2
,
1450fms. a fragment only .

P ecclz iolia torna ta it, Jeffr .

SHELL
,
although represented by several fragments

,
must

h ave been rounded
,
and l arger than any known l iving spec i es

except P . a cu ticosta ta . Th e present spec i es
,
however

,
h as no

r ibs
,
butmerelyminute and i rregul arly scattered tubercles . It is

R ounded.

'

l
‘ Irr egularly hunchbacked.

I R ounded
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ofa th in texture
,
and covered w ith a cream- coloured epidermis

,

which is marked by occas ional l i nes ofgrowth . The beak is
comparat ively sma ll and convoluted

,
turn ing towards th e an

ter ior s ide . The tooth in the r ight valve is short and strong
,

and placed obl iquely . Ins ide s i lvery and resplendent .
Stat ion 1 6

,
1 785fms. ; fragments.

Alecer a str 2
°

a ta *
,
Jeffr .

SHELL forming a short oblong
,
moderately convex but not

g
lobose

,
th in

,
opaque

,
rather glossy : scu lp tu r e, from 30 to 40

ong itudinal r ibs or str iae, which radiate from the beak in each
valve

,
bes ides a few intermed iate and finer str im; otherwise

th ey are al l nearly equal i n s i ze ; i n some spec imens th e space
between the beak - l ike end ofthe poster ior s i de and the ma in
part ofthe shel l is wrinkled transversely ; the surface is also
marked w i th numerous and close- set mi nute concentr ic l ines
i n the interst ices ofthe r ibs or str iae : colou r wh ite : ma rg ins
obl i quely curved in front

,
rounded on the anter ior s ide

,
nearly

str aight beh ind
,
and produced or extended on the poster ior

s ide i nto a rather long rostral or beak - l ike proj ect ion (rounded
at the extremi ty), below which is a more or less dist inct inden
tation : beaks smal l

,
i ncurved ; umbones prominent, and pro

j ecting beyond the dorsal margin ca r ti lag e contained in a

smal l oval cav i ty underneath the beaks : hing e- line stra ight
,

or slightly uptur ned on the poster ior s i de : b ing e-

p la te narrow
and sl igh t : teetlz

,
only a long tr i angul ar and erect l ateral on

the poster ior s ide ofthe r ight valve, being a cont inuat ion or

prolongation ofth e cart i lage- p it to wh ich i t is un ited : inside
glossy : muscula r sea r s i nconspicuous. L . 03 . B. 05 .

Stat ion 1 2, 1 450fms. fms. : altogether three s ingle
valves and several fragments.

‘Chal lenger ’ E xped it ion
,
ofi°

Bermuda , 435fms .

Th is differs from N . costella ta i n being much larger
,
h av ing

more numerous and regul ar r ibs or str iae
,
wh ich somet imes

alternate i n s i ze
,
but are not stronger on th e poster ior s ide

,

and in the dorsal margin being nearly straight ; from an un
descr ibed speci es dredged in the P orcupine ’ and ‘Joseph in e ’
E xpedi t ions (wh ich I propose to name cur ta ) i n not being
globose

,
i n h av ing a longer rostr al poin t

,
and also i n the

dorsal margi n being nearly stra ight i nstead ofexcavated and
ly ing below the h inge- l ine on the poster ior s ide . In the l ast
ment ioned speci es

,
as wel l as i n N . costella ta

,
the ribs are

markedly stronger on th at s ide
,
and are throughout unequal

in s i ze
,
and var i abl e accord ing to the specimens . The present

Striated.
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is qui te d isti nct from any ofthe al l i ed speci es descr ibed and
figured byMr . Hinds i n the ‘Z oology oftheVoyage ofthe
Sulphur ,’ and from those descr ibed by h im i n the P roceed
ings ofthe Z oological Soci ety ’for 1 843.

Some ofthe Valorous ’ fragments ind icate a s i ze ofhal f an
inch in length by three quarters ofan inch i n breadth .

A fragment ofanother speci es ofNete r a occurred at Stat ion
1 3

,
i n 690 fathoms . I t represents a specimen apparently

nearly an inch broad and more than half an inch long . It h as
a rather compressed shape, is strongly wr inkled concentr ical ly ,
and the rost ral extremi ty is defined by two keels. Th e i nden
tation below the rostrum is wel l marked . I t probably belongs
to a speci es which I dredged in the ‘P orcupine ’ E xpedit ion
of1 870

,
offthe coast ofP ortugal

,
at depths offrom 740 to

1095 fathoms
,
and wh ich I propose to name bica r ina ta .

I have also an undetermined fragment (part ofthe h inge of
a right valve) ofanother smooth speci es from Stat ion 1 2,
1450 fathoms, wh ich shows a large cart i lage- p i t and an elon
gated tr iangular lateral tooth .

lVecer a esc2lgu a
’5‘

,
Jeffr .

SHELL oval
,
globose

,
th in

,
semi transparent

,
and glossy

scu lp tu r e, none e x cept i n front
,
where are some sl ight and

close- set concentr ic str iae : colour wh it ish : ma rg ins gently
curved in front

,
rounded on th e anter ior s ide

,
i ncurved beh ind

on the poster ior s ide
,
with a short and abrupt beak - l ike ex

tr emity on th at s i de
,
which h as scarcely any i ndentat ion below

beaks very smal l and mami l lar
,
i ncur ved towards the anter ior

s i de ; umbones promi nent , and proj ect ing beh ind : ca r ti

lag e and p it smal l , tr i angular : b ing e- line sl ightly rounded on

the anter ior
,
and incurved on the poster ior s i de : b ing e-

p la te

sl ight
,
folded back on the anterior si de : teetk

,
a rather short

tr i angular lateral on the poster ior s i de ofth e r ight valve :
inside glossy and st ippled

,
showing under the microscope

traces oflongitudinal striae : sca r s inconspicu ous . L . 0 1 25.

B. 02 .

Stat ion 1 2
,
1450fms. a few valves and fragments .

Th is speci es differs from the young ofN . obesa
,
Loven

,
i n

be ing more convex and proportional ly shorter
,
the front margin

is more rounded
,
the rostral po in t is more abrupt

,
the ventral

s inus (or i ndentat ion on the lower s ide ofthe rostr um) is
scarcely percept ible

,
and the dorsal slope is more curved . N .

subtor ta
,
G . O . Sars

,
MS.

,
from Norway and Spitzbergen

,
is

shorter and twisted .

Small .
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the ins ide) sl ightly incu rved 011 the poster ior side : b ing e
p la te th in , broader 011 the anter ior s ide : teeth consist ing ofa
s ingle l ateral on the poster ior s ide i n the r ight valve ; th is is
rather long

,
tr i angular

,
and erect : inside glossy : muscula r

sca r on the posteri or s i de below the h inge- l ine tr i angular and
strongly marked, the other scars i nconsp icuous . L . 05 .

B.

Stat ion 1 2, 1450fms . a valve and fragments . P orcupine ’
E xped it ion

,
1 870

,
offthe coast ofP ortugal

,
994fms . a smal l

valve .
This differs from N. nota bi lis i n shape and sculpture

,
as

well as i n hav ing only a s ingle lateral tooth . An imperfect
valve represents a Specimen an inch broad . The perfect valve
and port ion ofa larger one have been dr i lled by apparently
some smal l Siphonobranch iate mol lusk .

Neaer a papg r ia Jeffr .

SHELL oval
,
convex

,
exceedingly th in and fragile

,
semi

transparent
,
rather glossy : scu lp tur e, none on the umbones ;

from 1 5 to 20 concentr ic l amel lar r idges on th e body ofthe
Shel l

,
besides numerous and close- set but i rregular minute

hair—l ike str iae i n the interst ices ofthe r idges ; the rostra l part
on th e poster ior s ide is closely stri ated across

,
and marked

lengthwise w ith three or four sl ight r ib- l ike str iae : colour

white : ma rg ins rounded on the anter ior s i de and in front
,

sloping towards the rostrum
,
which is snout - l ike and rounded

at its ex tremi ty
,
incurved and somewhat upturned beh ind :

beaks as i n other speci es ; umbones promi nent : ca r tilage and
p it or receptacl e oblong

,
placed obl iquely under the h inge- plate

on the poster ior si de ofthe beaks : b inge- line nearly stra ight
,

but upturned on the poster ior Side : b ing e-p la te narrow and

sl ight : teetb
,
none in the left valve ; the r ight valve is imper

fect : inside glossy : sca r s inconspicuous . L . 02 . B. 04 .

Stat ion 1 2
,
1450fms. ; two imperfect valves and a frag

ment .
I ts del icate texture

,
th e fewer number ofridges

,
and the in

termediate str iae wi ll serve to dist ingu ish th is from any known
specres .

Neter a ang u la r is T, Jeffr .

SHELL inequ ivalve
,
obl iquely oval

,
convex

,
th in

,
semi

t ransparent
,
and glossy : scu lp tu r e 25

—30 concentr ic l amel l ar
r idges on the body ofth e shell

,
bes i des numerous and close

set but i rregular microsc0pic ha i r- l ike intermedia te str iae ; the

P aper- lik e. THav ing an angle.
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r idges extend to the beaks and for a short d istance across the
rostra l part

,
where they d isappear and are rep laced by s l ight

t ransverse wrinkles ; the rostrum is short and separated from
the body by a strong flexuous keel or longitudina l r ib

,
which

p roceeds from the beak and ends below ina sharp poin t ; there
1s also in sonre spec imens another more or less dist inct keel
between the rost ra l keel and the poster ior s ide : colour whit ish
ma rg ins gently sloping downwards from the beaks

,
rounded

on the lowe r part ofthe ante r ior s ide
,
curved in front

,
and

scal loped or i ndented between the keels or between the rostral
keel and the poster ior s ide ; the po in t ofthe rostrum is

rounded : beaks smal l
,
incurved

,
but scarcely recurved : ca r ti

lag e smal l
,
oblong

,
and yel low : lunu le l arge

,
diamond- shaped

h ing e
- line obtuse - angled : h ing e-p la te s l ight , th icker on th e

ante r ior s ide near the beaks teeth
,
none ine ither valve ins ide

glossy
,
impressed by the r idges and rostr al keels : sca r s incon

sPicuous . L . B. 035.

Stat ion 1 6
,
1 785fms . : fragments only .

‘P orcupine ’ E x
pedition, 1 870, offthe coast ofP ortugal

,
994fms . Gulf ofMexico

,
off° R ebecca

,

”
290fms . (P ou rtales)

The above descr ipt ion has been taken from a l iving spe

c imen wh ich I dredged in the ‘P orcup ine E xped it ion . The

short rostrum
,
angulated and separated by a longitudinal keel

,

dist ingu ishes th is remarkable speci es from any ofthose wh ich
are also concentr ically r ibbed .

L.
-List ofrll ollusca collected by the R ev . A . E . E a ton a t

Sp itsberg en dur ing the th irdVoyag e ofB . Leigh Smith , E g .

Stel. P ol.
,
in the Gr eenland Sea . Determined by J . GWYN

JEFFREYS
,
F .R .S.

Cla '

ss P r ER or om .

1 . C
'
l ione pap iliona cea ,

P al las . Syn. Cl. limacina , P h ipps, &c.

Ifa b . K ings Bay,
2 . L imacina h elicina ,

P h ipps . Hub . Common from North -Cape
Island southwards , especially nea r th e shore in bays .

Class Gasr Ror om .

Eolis , Ha l) . OnA la r ia escu lenta , at Fair Haven, in 4- 5
fathoms .

Bu lla str ia ta ,
Brown. 11 216. Near th e Seven Islands .

Bu ccinum lener um,
Gray. fl a b . Green Harbour.

B. g lucia le, Linn. Hub .Magdalena Bay and GreenHarbour .
Admcte vir idu la ,Mull er .s

s

s
-“

r
e

9
°
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8 .

9.

10

1 1

1 9d o

1 3.

1 4.

1 5.

1 6 .

1 7 .

1 8.

1 9.

20.

2 1 .

22 .

23.

24.

25.

Velu tina loeviga ta , P ennant. Ha b . Hope I sland.

Na tica , sp . Ha b . Lomme Bay (fi de A . E . E .)
Tr ochus umbilica lis, Broder ip and Sowerby. Ha b . Hinl open
Straits.

T. helicinus
,
F ab r icius . Ha b . Fair Haven,Wide Bay, Hinl open

Straits
,
and near Walden Island . Common.

P unctu r ella noach iun
,
L. Ha b. Near Foster ’s Island, Hinlopen

Straits .

Ch itonma rmor eus
,
F ab . Ha l) . W ide Bay and Hinlopen Straits.

O. a lbus
,
L. Ha b . Hinlopen Straits.

Class CONCHIFERA
Sa x icava r ugosa , L. B a b . F rom Green Harbour to Hinlopen
Straits . Common.

h iya tr unca ta , L. Hub . Th e fiords and bays ofth e western
coast .
A sta r te cr ena ta Gray. H ub. Hinlopen Straits .

A . p u lchella , Jonas ( I have not Jonas or R eeves
’

s Belcher ’ to
refer to .

— J G. J ) B a b . Hinlopen Straits.

A . su lca ta
,
Da Costa . B a b . Hinl open Straits .

Ca rd iumg roenlandicum, Ch . B a b . Lemme Bay .

Leda p erna la ,Mu ll . Hub . Tr eu renb erg Bay .

lil ocliola r ia nig r a , Gray. Ba b . Tr eu renb erg Bay.M. discor s, Linn. Hub . Fair Haven.

P ecten islandicus, Ch . Ha l) . Wide Bay , Tr eur enb erg Bay, and
Hinl open Straits .

Class BRACHIOP ODA .

R hynchonella p si tta cea , Chemnitz . Hub . Lomme Bay and near
Carl I sland .

LI .
—D escr ip tionofa newSp ecies ofVesperugofr omZ anz iba r .

By G . E . DOBSON
,
M.A .

,
M.E .

,
&c.

Vesp er ugo (Vesp er a s) g r andidier i , n . sp.

Head
,
ears

,
and tragus very s imi l ar to those ofVesp er ugo

a br amus
,
Temm. E ars shor t

,
rounded offabove ; outer mar

gin ofthe ear - conch straight or faintly concave i n upper two
th i rds

,
emarginate oppos i te the base ofthe tragus

,
t ermin at ing

in a small rounded lobemi dway between the base ofthe tragus
and the angle ofthe mouth crown ofthe head scarcely ele
v ated above the face- line ; nasal apertures separated w idely

,

opening forwards
,
their margins not proj ect ing .

W ing-membrane from the base ofthe toes ; postcalcaneal
lobe very shallow half the last caudal vertebra fr ee .
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now not unfrequently taken by enterpris ing trave l lers, and gives
an interest ing account ofth e post- road between that city and th e

Ch inese cap ital . Here Colone l P r ej evalsky’s expedition real ly began,
hi s plans be ing, by travell ing south—west from P ek in, to strike th e

great bend ofth e Hoang- h o at its most northern point, and, pene
tra ting th rough th e country ofOrdos, to reach if possible the

great inland lake Koko—nor . Th is route , wemay remind our readers,
h as seldom,

ifever, been taken by recent travell ers. Messrs . Hu e

and Gabet, who traversed nearly th e same distr ict on the i r ce lebrated
journey from P ek in to Lhassa in 1 845—46 , ar e almost th e only e x

ceptions . Bu t the i r we ll- known narrative appears to have been
drawn up chi efly from recollect ion, and h as so l itt le ofth e scient ific
e lement in it that it is almost u seless except as an amus ing story
book . Colone l P r ej evalsky, therefore , may b e said to have selected
almost v i rg in groundfor h is explorations.

Several months having been consumed in P ek in by pre l iminary
ar rangements, i t was not unt il th e beginning ofMarch that a start
was made ; and even then, th e party not being quite completely
organiz ed, a pre liminary tour was taken into NorthernMongol ia,
where th e remote lake ofDalai -nor was visited and its b irds studied
before th e grand expedi tion w as commenced.

Having returned to Kalganon th e Ki akh ta route about twomonths
later

,
and made h is further arrangements, Col . P r ej evalsky effected

a final start on th e 1 5th ofMay, and travelled westwards over th e
h igh plateau ofMongol ia . Three ranges ofmountains ( th e Shara
hada

,
th e Sumah ada , and th e Inshan systems) were crossed before

they arr ived on th e northern bank ofth e Hoang—h o. Interesting
notes are given ofth e animals met wi th in both th e plains and th e
mounta in- distri cts

, th e most not iceable be ing th e great A rgal i Sheep
( Ovis a rga li ) and th e mountain—antelope (Antilop e cau da ta ), recently
descr ibed byM.Mi lne - Edwards from specimens obtained by P ére
David. Full part icul ars ar e also g iven respect ing th e botany and th e
ethnology ofth e country passed through . Th e Hoang-h o was crossed
at th e ferry ofLang - hwa isa , near th e important town ofBautu and

th e very different country ofOrdos w as then entered.

“ Ordos is
th e country lying within th e northern b end ofth e Ye llow R ive r,
and bounded on th e south by one ofth e Great thus lying
outs ide ofCh ina proper . I t is a level steppe bordered by low hi lls
and its barren soil , excep t in th e valley ofth e Hoang—ho, is il l
adaptedfor agr icul ture . Colonel P r ej evalsky and h is companions
turned to th e right after passing th e ferry

,
and marched along th e

south bank ofth e river 2901mil es until they recrossed it at D ing- b u .

Th e whole ofthi s country,formerly filled with an industr ious popu la
t ion, had been devast ated by th eMahommedan insurrection. E ven
th efootpaths are so overgrown w i th grass that not a trace ofth e
former inhab itants remains . You may occas ionally see a. ruined
v il lage , or th e Skeleton ofaMongol halfdevoured by wolves .

” Bu t

some interest ing plants were met with
,
amongst wh ichwere a species

ofl iquorice ( Glycyr r h iz a u ra lensis), ofwhich th e roots ar e collected
in large quanti ties by th e Ch inese, and examples of th e remarkable
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cross - shaped P ug ionium cornu tum,
orig inally described by Gme l inin

the last century, b u t quite unknown to ru odcrn botanists .

”

F rom D ing - b u
,
where much trouble was experienced from th e

Clrrucse offici als, the party proceeded into Al a - shan a wi ld and

barrendese rt , inhab ited by Ol i a bMongols , wh ich forms th e southern
part ofthe h igh plateau ofth e Gob i .” Here , at Din-yuang- ing , a
hosp itable recept ion was met w i th from th e rul ing P rince , 11 tri bu
tary ofthe Clnnese Emp i re . Afte r a fortnigh t s stay in tho A la

sha rr mountains
,
and exploration

l

ofthe i r fauna and flora
,
i t was

decided to r etur ri to P ek in °

1 11 orde r to obtain fresh suppl ies ofmoney
and necessar ies for a new journey.

I n h is second volume Colone l P r ej ev alsky gi ves u s an account of
h is second expedition from P ek in

,
in 1 872 . On th is occasionh e left

Kalgan onMarch 1 7th ,
and returned by th e same route to A lashan,

where th e p rince ofA lashan and h is sons rece ived h im w ith open
arms, and were in fact very unwil ling to let him go again. A fte r
some de lay, however, h e succeeded in be ing allowed to j oin a caravan
ofTangu tans andMongols re turning from P ek in to th e temple of
Ch ob serr, s ituated in th e province ofKan- su

, only five days’ journey
fromLake Koko-nor

,
and arr ived there early inJuly. After spending

several months in mak ing z oological and botanical observat ions in
th e h ithertounexploredmountains ofKan- su

,
anothe r start w asmade ,

and th e much - desi red lake reached on th e 25th ofOctober . “ Th e

dream ofmy life,”says our
° author

,

“ w as thus accompl ished, and
the obj ect ofth e expedit ion gained .

”

\Ve need not follow our adventurous trave ller in hi s further
wanderings . Suffi ce to say that in a winter journey from Koko-nor

h e final ly penetrated to th e banks ofth e Upper Yang- tse - kiang,
only about 27 days’ journey ( or 500mi les) fromLhassa, where want
offunds w as th e sole obstacle that stopped h is further progress .

Bu t we strongly recommend every natu ral rst to read Colone l F reje
valsky

’
s narrat ive for h imself ; for a more interesting journal h as

neve r come under ou r perusal . Z oological , botanical , and ethnolo

gical notes respecting these unknown regions are interspersed through
ou t th e volumes , and render them especially attract ive to those eu

gaged in th e study ofthese sciences .

Colone l P r ej evalsky’s th i rd volume , wh ich in th e original Russi an
gives a comple te account ofh is b iologi cal discover ies, does not form
a part ofth e present edit ion. Bu t w e be l ieve th is also is be ing
translated by a person fully competent to th e task , and wi ll short ly
b e given to th e Engl ish publ ic in another form. P . L. S.

The SchoolManua l ofGeology . By th e late J . B. J UKES, F .R .S. &0.

Th i rd Edition,
rev ised and enlarged

,
by A . J . JUKES—BROWNE,

F .G.S. &c. . Smal l 8vo , with numerous i l lustrations. A . d: C.

Black : Edinburgh , 1 876 .

Th is is one ofth e best ofth e smal ler geological manua ls ; and th e
editor keeps i t up to th e level ofadvancing knowledge , as far as an

elementary work ofth is kind requires . Natural operations now
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affecting th e earth ’s surface , and the i r results, —th e rocks and strata
formerly produced and subsequently altered, or worn away and r e

produced
,
by s imilar agencies,— th e meaning offossi ls , —th e succes

s ive groups ofstrata, e r formations,”and the i r ch ief characters,
and, a ltogether, th e h istory ofth e earth , deduced from th e facts
observable in it, as interpre ted by th e processes new in operat ion
these a r e th e div isions ofth e subj ect -matter ofth is we ll wri ttenand

consc ient iously edited l i ttle book . Some ofth e latest informat ion
bearing onminerals, l ithology, th e Cambrianand Cretaceous systems,
and th e Glacial period have beenconcise ly and carefully incorporated
in th is edit ion.

MISCELLANEOUS.

Ana tomica l and .Morp holog ica l R esea r ch es on the Ner vous System of
Hymenop ter ous I nsects . ByM. ED . BR AN DT.

THZE nervous system ofth e adult Hymenepter ous insects is l i tt le
known,

sti ll less that ofthe ir larvae. There does not ex ist any
invest igat ion ofth e metamorphoses which th e gangl ionic chain
undergoes in th e passage from th e larval state to that ofth e adul t
insect .
Th e nervous system ofonly e ight species ofHymenoptera is
known; these ar e Bombus museor um,

Ap is melhfi ca ,Vesp a cr a bro,
Scolia hor tor um, Formica Zignip erda , I chneumon a trop os, A th a lia

eentifolice, and Sir ex g iga s.

Comparat ive and morpholog ica l researches ar e want ing. I have
undertaken w i th th is vi ew a study ofth e nervous system ofth e
Hymenoptera, by dissect ing a number ofspecies ofth e same group .

I have thus determined th e morphologi cal character ofth e nervous
system ofeach family. Having terminated my researches on th e

Hymenoptera, I have th e honour ofsubmi tting to th e A cademy
the i r principal resul ts.

I have studied th e nervous system ofth e adu lts in seventy- e ight
Species belonging to all th e famil ies ofHymenoptera and to most of
th e genera, th at ofth e l arvae in twenty- two species, and th e meta
morphoses ofth e chain ofgangli a in fifteen species .

I . Th e Ner vous System ofth e A du lt Hymenop ter a .
~—There ar e

tw o cephali c gangl ia ( a supr aees0ph ageal and a suboesophageal
gangl ion) , two or thr ee thoraci c and from three to seven abdominal
gangl ia . Th e Apides and th e Wasps (Vesp a ,

Odyner us, E umenes),
a s we ll as th e Cr a br ones ( Ectenniu s and Thyr eop us ) and Ch rysis

have two thoracic gangl ia, wh ile Oer cer is, Ammop h i la , P omp ilus ,
Formica , _Mu tilla

,
Myrmosa , th e Entemosph eces and th e P hyte

sph eces ( Cimber ,
Tenth r edo

,
Sir ex ) have three thoracic gangl ia . In

th e Hymenopterous insects with two thoracic gangl ia th e second
always presents, in its middle , a more or less distinct emarginat ion,
an indicat ion ofth e fus ion oftwo gangli a. Sometimes th e inden
tatien is ve ry marked and th e gangl ion becomes double
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Another very remarkable fact, wh ich h as not prev iously been ob

served, is a difference in the number ofgang lia in th e same sp ecies

( l t
‘

COI
'd lng to the sec . Th e workers and th e females ofBombus have

s i x abdominal gangl ia, wh i le th e male h as only five ; th e work ing
bees have five abdominal gangl ia , wh il e th e queen and th e males
have but four ; th e male . ll ega ch ile h as four abdomina l ganglia ,
wh i le th e female h as five ; th e w orking wasps have fi ve gangl ia ,
th e females and th e males six .

The stoma to-

ga str ic system is composed ofa frontal gangl ion, two
angeian gangl ia , two trachean gangl ia , and a ventricular gangl ion.

I I Ner vous System ofthe La r vae — The nervous system ofth e
lan es i s very uniform. The larvae have th i rteen gangl ia , wh i le th e
caterp i ll ar ofth e Lep idoptera h as only twelve . The larvae ofth e
Hymenoptera have e igh t abdominal gangl ia , wh ich ar e all s imple ;
invery young larvae, however, th e sub eesoph ageal and th e last abdo
minal gangl ia show traces ofth e fus ion ofthree embryonic gangl i a .

I II . Ner vous Systemofthe Embryo.
— Th e researches ofO. R ietsch li

and ofA . Kowalewsk i on th e deve lopment ofth e b ee have proved
that th e embryos possess seventeengangl ia— that is to say, one sup r a

oesophagea l gang lion, three small submsoph agea l gang lia (wh ich unite
to form a si ngle sub eesoPh ageal gangl ion in th e larva) , three thor acic
and ten a bdomina l g ang lia ( ofwh ich th e last th ree form afterwards
th e last abdominal gangl ion ofth e larva) .
IV. JI etamorp hoses ofth e Ner vous System— The changes wh ich

th e nervous system undergoes dur ing th e metamorphoses ofth e
larva ar e produced by th e fus ion ofseveral gangl i a. Th e first
thoracic gangl ion ofth e larva remains isolated in th e adul t insect
th e second and th ird thoracic gangl ia ofth e larva approach one

another more or less
, and in some they blend into one medullary

mass . Th e first abdominal gangl ion always jo ins with th e last
thoracic, so that th e adul t insect h as never more than seven abdo
minal gangl ia ; but in most cases th e second abdominal gangl ion
also uni tes w i th th e last thoracic gangl ion. Ifth e number of
abdominal gangl ia diminishes yet more in the adul t insect ( 5, 4 ,
gangl ia) , th is is effected by th e fusion ofsome gangl ia w i th th e last
abdominal gangl ion.

—C’omp tes R enclu s, Sept . 1 8 , 1 876 , p . 6 1 3.

Onsome r ema rka ble Sp ecies ofMantidze . By P ref. J .We en-MASON .

These insects belong to that div ision ofth e fami ly inwh ich e ither
th e legs or some parts ofth e b ody ar e prov ided w i th appendages, and
to that section ofit in wh i ch in males as we ll as in females th e
antennae are s imple and setaceous and not pectinated and I invi te
attent ion to some sexual differences presented by them wh ich , I
bel ieve , have never before beennot iced .

InHestias Br unner iana th e head ofth e female is prolonged ver
t ically in th e form ofa cone b i lobed at its extremi ty, wh ile in th e
Oppos i te se x th is great cone is represented by a mere tubercle as in

both sexes ofth e species belong ing to th e genus Ur eobrota th e fore
femora ,wh ich arewanting inth e specimenfromwh ich th e species was
described b y Saussure , are equal ly consp icuous in both sexes, be ing
ve ry broadly oval

,
w ith the i r upper margins very strongly crested .
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In the next specimen to wh i ch I would draw attent ion, a smal l
mill ime . long) female insect brough t from Pegu b yMr . Kurz ,

and apparently all ied to”a l ia s and 0.1:gp ilus b icing u la ta , De ll a an.

the uppe r e dges ofthe fore femora a re sharply crested , b ut not
so great ly expanded ; the cephal i c cone is b icusp id at the e x

tromi ty, and a rmed w i th two pointed cusps on each side ; the

occiput presents beh ind each eye a po inted tube rcle direct ed back
wards : the face is carinate , the kee l ofth e “ faci al sh ie ld te r

minut ing above in a stout conical teeth ; th e two uppe r oce l l i
ar e surmounted by a pai r oflong and slender conical spines ;
the organs offl igh t do not nearly reach to the ex tremi ty ofth e
abdomen and the d isk ofth e prothorax is armed w ith four sharp ,
erect , sp ini form tube rcles . From th e analogy ‘

ofHestia s , I confi

dently expect that the male w i ll prove to have its head simila r lv
armed wi th a tubercle . I have named th is curious insect Cer am
mantis Sa ussu r ez .
I also exh ib it th e two sexes ofan insect captured, th e female byMr . P eal in th e Naga h ills . and the male by Dr . Cameron in th e

Bhutan Dears . In the former th e head is prov ided w i th a long and
sligh tly taper ing foliaceous frontal horn, truncated at th e apex ,
longitudinally obtuse ly car inate infront

,
and sharply crested beh ind,

and near ly th ree times as long as th e head is h igh ; in th e latte r
th is great fol iaceous horn is reduced to l ittle more than a tubercle
only about half as long as th e head is h igh . I have named th is
insect P hyllocr ania lVestwoocli, notw ithstanding that th e prothorax
has no fo l iaceous expans ions .

Similar sexual differences may b e looked for in P hg llocrania ,

P ara b lep ha r is , and Sibg lla ,
th e males ofwh ich a re sti l l unknown.

In th e Ph a smidie we meet wi th apparently s imilar sexual diffe r
ences but in these insects the great reduct ion in s iz e and th icknes s
ofbody that h as taken place inth e males may wel l have effaced th e
horns and fol iaceous lobes , wh ich afte r al l a re general ly re lat ively
not very greatly developed in th e femal es . “’

e see th e t ruth of
th is in th e case ofthe genus P hyllium,

whe re in th e fol i aceous lobes
ofth e abdomenand legs ofth e female a re re lat ively very large , and
those ofth e male are consequently by no means inappreci able , and

in th e ease ofLOI lClwtlt’S imignis, in wh ich inmales more than ordi
narily stout the cephal ic horns reappear in rudiment though they
have disappeared in slenderer individuals .

P rof.“r
e ed—Masonalso announced that h e had ascerta ined by actual

observa tion ofl iv ing spec imens be long ing to seve ral species that th e
femoral brushes a r e used by th eMant idae to keep the i r eyes and oce l l i
in a functional condition, and that they are present in th e young
when these qui t the egg

— P r oceedings ofthe A sia tic Soc i ety of
Benga l, August 1 876 .

On l th ab ditis ste rcoral is . l lvM. Bu r r .

Th e Nematode discove red by Dr . Normand in th e facces ofpatient s
affected w ith Coch in-Ch ina diar rhma , and provi s ionally named b y
me Ang u illula stercora lis , may justly ret ain that designation ; but it
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closely approaches R ha brliti s tea r icola , Duj ardin, belong ing to th e
genus Lap todera ofSchne ider, and th e differences wh ich separate it
therefrom do not appear to me to b e ofgeneric value . Th e species
only is new ,

and may b e character i z ed as fol lows :
I.ength ofth e adult 9 1 mil lim.

,
width abou t 0O4millim. Body

mlindr ical , sl ight ly narrowed in front , much me i e tapered beh ind .

Surface ofth e body smooth ; tr anS\ersefurrows become v isible when
th e animal , empt ied ofits v iscera, retracts i tse lf strongly.

Th e mouth is formed by three , not very dist inct l ips, th e unpaired
one tril obate . Th e triquetral , muscular oesophagus Occup ies about
one fifth ofth e body ; it is div ided into three port ions— an e lon
gated anter ior part , narrower in front, and suddenly constricted
beh ind into a sort ofstrait , wh ich forms th e medi an port ion, whi ch
is elongated and precedes a posterior part di lated into an ovoid g iz
z ard . Towards th emiddle ofth e latte r a y- shaped spotmay b e distin
gui sh ed i t indicates a cart ilaginous valve or stomachal armature .

Th e intestine , inflated anteriorly into a stomach fol
lows th e oesophageal apparatus and terminates at a lateral anus
near th e base ofth e tai l . I ts wal ls ar e not very dist inct ly v isible ;
but a pai r ofbrownish yellow glands bound i t oneach s ide through
out its whole length . These glands ar e usual ly arranged in symme
trice l masses . Th e whole ofthese organs ar e always more or less
displaced in th e female by th e mass ofov a .

Th e vu lva is situated on th e righ t side ofth e body a l itt le above
th e middle . I t leads into a uterus wh ich is extended before and

beh ind, and at maturity contains from twenty to th i r ty ova , more
or less heaped together . These ov a ar e at first ofa horny brown
colour , b u t afterwards become yel low and show th e embryo. Th ey
are somet imes hatched in th e uterus .

Th e female presents ne ither w ings, folds, nor tubercles along th e
b ed

Th e male , wh ich is about one fifth less than th e female
,
h as a

test is surrounding th e mass ofth e intestine and th e annexed glands,
and terminat ing at an apparatus si tuated to th e right at th e orig in
ofth e t ail , qu i te close to th e anus. Th is penial apparatus is com
posed oftwo small horny sp icules

,
wh ich ar e recur ved, inflated at

the ir base , attenuated at th e apex , and inserted upon th e same
transverse plane ofth e animal . A very de licate horny p iece ,
situated a li ttlefu r ther back , sh orter and br oader than th e sp icules

,

is recurved in th e form ofan umb i l icus round the i r base . Th e

tail is shorter than in th e femal e , and is a lways turned to th e right,
l ike th e sp icules .

In copulation th e male twists th e posterior portion ofh is body
round th e vulvar port ion ofthat ofth e female . Th e copulation
appeared to me to b e ofshort duration ; th e males are moreover
much less numerous than th e females.

Th is description appl ies only to th e adult age ofboth sexes. A t

its escape from th e ovum th e digest ive organs ofth e young worm
ar e scarcely apparent , th e intestine is not so long in proportion to
th e oesophagus , and th e uterus is not v is ible .

I t is when about half- grown that these worms aremost frequently
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plasm ofth e filaments, wh ile th e extranuclear fi laments, drowned
inprotoplasm,

must b e very difficult to distinguish . And it may b e
observed , in fact , in such cases as that ofth e Geryonidae , inwh ich
th e v i te llus is a lmost entirely composed ofa pr otolecyth wh ich pes
sesses a power ofrefraction very difl’er ent from that ofth e proto
plasm

,
that the ex tr au uclear fi laments ar e almost as distinct as th e

intranuclear fi laments. Th e difference between these filaments is
only apparent, and depends on th e propert ies ofth e substance that
surrounds th e rays ofsarcode .

Th e small granules or bacil li wh ich
,
according toM. Bu tsch li ,

appear in th e middle ofeach ofth e intranuclear fibres are in my
op inion only inflations or varicosi ties ofthose fi laments. I have
never seen them uni ted into a lame lla, as descr ibed byMM. Stras
burger andVanBeneden. M. Butsch li h as shown that these infla
t ions div ide, and go to unite with th e centres ofattract ionwh ich
a re new represented by aggregat ions ofprotoplasm th e bulk ofwh ich
increases rap idly ; if these varicos it ies only showed themselves upon
th e intranuclear fi laments, they would const i tute a remarkable dif
ference between th e two k inds offil aments. But thi s is not th e
case . In th e ova ofth e Geryonidae, wh ich are not very compact

,

and even in the much denser ova ofthe E ch ini
, we can dist inguish

upon th e extranuclear fil aments vari cosi t ies wh ich have h i therto
escaped th e notice ofall observers . These inflations are more e lon
gated and less regular than th ose ofth e inter ior ofth e nucleus ;
b u t nevertheless they ar e indub i table varicosi t ies , wh ich move like
th e oth er s and pass slowly to amalgamate with th e central aggrega
tion ofprotoplasm.

Th is aggregation, therefore , is not exclusive ly a der i vat ive ofth e
substance ofth e old nucleus

,
e i ther by its mode offormat ion or

by its mode ofgrowth ; i t is a result ofth e fusion ofa portion of
th at substance with a part ofth e protoplasm ofth e vi te llus. M. E .

v anBeneden considers th e new nucle i to b e composed oftwo pr o
nucle i— one der ivedfromth e oldnucleus, th e other fromth e surround
ing v i te llus. In th e cases observed byh

me there ar e no dist inct pro
nucle i , bu t a direct fusionbetween these substances ofdiverse origin.

Th e reagent wh ich best shows all these fil aments is, inmy op inion,
pier ic acid followed by glycerine . Osmic ac id, employed byM. O.

Hartw ig, causes th e ex tranuclear fi laments almost to disappear ;
hence th e much too exclusive importance ascribed by h im to one of
th e systems offi laments . What th is natural ist descr ibes as the

nu clea r fi br e is an artificial product, resul tingfrom th e action ofan
ammoniacal l iquid .

A s regards th e relations ofth e central aggregat ions w ith th e new
nuc le i , I have often observed that these aggregations, after having
absorbed th e greater part ofth e radi al fi laments and the i r varicos i
t ies, present clearer and probably more li quid spots than th e rest
ofth e mass ; th is is why I previously described them under th e
name ofvacuoles. Th e new nucleus is th e resu l t ofth e fusion of
these vacuoles ; and what remains ofth e central aggregation const i
ta tes th e enve lope ofth e nucleus . F requent ly

, b ut not always, we

see a vacuole originate
,
not in th e central aggregat ion

,
but in an
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ex centr ical posit ion,
on th e s ide ofth e spot whe re the old nucleus

w as . Th is shows that th e l iquid ofth e nucleus h a s the same double
origin as th e aggregat ions themse lves .

We mus t the refo re regard these phenomena ofce ll- div is ion as

occas ioned by a fus ionbetweenth e protoplasm and the nuc leus ofthe
ce ll , a fus ion wh i ch commences a t the oppos i te poles ofth e nuc leus .

The nucleus only occup i es the cent re ofthe ce l l during pe riods of
repose ; as soon as th e. act ivi ty ofreproduction is manifested, th e
nucleus ceas e s to b e th e cent re ofthe system

,
and th e points of

fus ion become th e places ofconvergence for the currents ofsarcode
wh ich trave l from all s ides towards these new aggregations . Th e

new nucle i resul t from a parti al l iquefa ction ofthese aggregations
they a re therefore composed ofa mixture , in very different propor
t ions in different cases , ofth e substance ofth e old nucleus and th e

protoplasm ofth e ce l l . Comp tes Bend ees, October 2 , 1 870, p . (567 .

On a Sp ec ies ofIapyx . By P rof. J . “Icon-MASON .

P rof. “b od—Mason exh ib ited specimens ofa species ofI apyx wh ich
h e had recent ly found amongst the decaying leaves and fung i at the
foot ofa bamboo - clump in h is own garden at Ca lcutta , and said

Th is remarkable formofA rthropoda
,
wh ich h asnot h i therto been

met w i th in India or , indeed, in any part ofA s ia, is ofthe greatest
interest , as belonging to a group th e members ofwh ich are cons idered
by Sir JohnLubbock to b e th e l iv ing representat ives ofa pr i inseval
form fromwh ich th e great orders ofinsects have all originated .

D iscovered many years ago in A lgeri a byM. Lucas
, th e eminent

F r euch entomologi st , I apya; soltfug us , th e type ofth e group , was

only made known to sc ience in 1 864
,
whenMr . Haliday described

and figured i t inth e Transact ions ofth e LinneanSocie ty ofLondon.

’

In th e fol lowing year i t w a s submi tted to a more careful examination
byMe inert, wh o de tected a pair ofrudimentary appendages on each
ofthe seven anterior segments ofth e abdomen, just as in its all ies
C
’
ampodea and N icoletia ,

inwh ich latter , however, al l th e abdominal
segments appear to b e thus furnished . Four species ofth e genus
h ave a lr eady been descr ibed , v iz .

— I apy.v sol{fug us, Haliday, from
A lgeria , Swi t z erland , and various parts ofI taly I . Sa ussu r ii

,

Humbert , fromMex ico I . g iga s, Brauer, from Cyprus ; and I . Wol

la stoni , “
r
estwood, fromMade i ra and an adjacent island . A fifth

h as now been discovered thousands ofmiles from th e nearest of
these local it ies , in associat ion w i th a large brigh t crimson- coloured
species ofA noum ,

two spec ies ofSpringtai ls
,
two or th ree P sclaph idze ,

and fi ve or sixMy r iopods , amongst wh ich a P oly venus ( diffe ring from
th e EuropeanP . lay/u rns inhaving one instead oftwo penc i ls ofs i lvery
hai rs at th e end ofth e body) and a species ofth e very remarkable
genu s Seolop cnd r ella. e speci allyme rit attent ion.

- 1 ’ r occedings ofthe
-ls £a l ic Soc iety ofBenga l, August 1876 .

On the Fecunda tion ofthe Egg in the Common F owl .

In th e Annals for November , p . 369, an unfortunate e rratum
h as occurred— th e name ofth e autho r ofth e pape r unde r the above
t i tle be ing printed l ’ . Tasm an: i t should b e P . Ta r ot-m.
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