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Volunre 29 Spring-Summer Nunrber l-2

Present Status of l lat Research in Poland

Wicslaw Bogdanowicz and Aclam Krzanowski
Mammals Rcsearch Institutc PAS,

17-230 Bialowicza, Poland (WB) and
lnstitutc of Systcmatic and Expcrirncnurl Zoology PAS

Slawkowska 17,3l-016 Krakow, Poland (AK)

First rcports conccrning bats in Polarrd appcarcd in
thc sccond halfofthc 19th ccntury. Thcy included data
on distribution of bats within our lancls. In Lhc ycus that
followed, most of thc papcrs wcre lhunistic contribu-
tions. Thc chzuacter ol rcscarch in Poland rcmaincd fic
sanrc unti l thc pcriod altcr World War II. This study
consl"itutes a bricf introduction to thc fundarncntal top-
ics in chiropterological rcscarch pursuecl in thc last fcw
dccadcs in Poland. It includcs a survcy of sclcctccl
l i tcraturc (Appcndix A) and information about the larg-
cst collcctions of fossil ancl rcccnt bats houscd in scicn-
tit ' ic institutions of Polancl (Appendix B). Thc study
concludcs with a l ist of namcs and addrcsscs ol Polish
sltccialists in bat biology (Appcndix C).

' l 'rends in past bat research
Aiter WW II, most of thc rcscarch conccnLratcd on

basic aspccts offaunistics and focusccl abovc all on the
dctcrrnination of rangcs of spccics which rcachctl the
l i rn i ts of  therdi .str ibut ion in Poland (38,.52,5 '1,58, 1 16,
122, 129, 142, 1 47, 1 58, 1 60. 1 64, ctc.). fvl uc h inl onnrt-
kion was obtaincd l iom studics of food consurncd by
orvls, particularly by thc spccics I 'yta alba (9,11,122,
135, 13(t. Surnmarics of this t1,pc of rcscarch nay bc
found mainly in papcrs No.81 and 139. Thc tcchnique
of batringing allowcd the study of bar migrations and of
numcrous derails of their biology (38, 41, "78,19,92).

Sornc studies wcrc conductcd oul.siclc Poland, for ex-

amplc in Algcr ia (21,11,82),  Korea (121),  Mexico
(16ti) and Mongolia (73).

Intcrcst in bat ccology was intcnse, though thc
majority of papcrs in this arcil wcre conccmccl with
hibcrnat ion (2,  4,  35,  36, 44, 43, 14,45, 5 1,  58,  8 1,  9 I ,
91,99, 132, 1r7,  120, 161, etc.) .

Arnong thc taxonornic contributions, thc rnorphol-
ogic-diagnostic aspccts of research dominatcd. Pzrrt ic u-
la-r attcntion was paid to "twin" spccies (P lccotus auri-
las and P. auslriacus, Myotis brand.tii ,tnd M . il^tstec-
inus) and thc analysis o[ intra- and intcr-populational
variation in M . daulte ntoni (6, 709 , 126, 121 , 129 , 130 ,
138, l-+0, 143, 116). Karyological studics includcd
rcsearch on scvcral vcsperti l ionid bat specics (15, 16,
17, 18, 19,20, I  15).  Possiblc mechanisms of  chrorno-
some forrnula changcs within thc l 'arni ly
Vespcrti l ionidit wcrc discusscd ( 1 8).

Pala:ontological and palroccological rcscarch
focuscd mainly on rriatcrial frorn lhc Holoccnc and
Pleistoccnc pcr iods (3,  b3,  66, 61 ,  69,11,12,76. l  -50,
157, 1-59, 162).  Bat spccics nc\ \ ,  to sciL 'nuc r icrc dc-
scribcd frorn carly Plcistoccnc bonc brccc ia of
Potllcsicc: Myotis podlesicensis, l l l  . danuttt, and M.
dasycneme subtil is (62). Studies ol' lhis kind wcrc alscr
carriccl out in Bulgaria (i66), Clzechoslavakis (6-5, 75),
Cuba (163, 167, 168) and China (80).

Much attcntion was devotcd to thc disast.rous de-
crcasc in the numbers of bats in rcccnt ycars (.19, 57, 59,



R-4, 88, 90, 93, 98, 108, i1,1,  I  19).  Thccrcat ion in 1980

of thc first bat rcscrvc in Poland in thc N'Iicdzyrzccki

Fortil'ied Region (wcstcrn Poland) nray bc sccn as a

rcmarkable succcss. The mostreccnt sun'eysreveal that

somc 20,000 bats ol 12 specics regukuly usc this sheltcr

for thcir hibcrnation. Unfortunateiy, this rcmarkable
placc is to bccomc a site for nuclcar wastc disposal (50,

111).
Scvcral workers have stuclicd diflcrcnt aspccts of

bat parasitcs, including Trcmatoda (149, 11 2, 1 1 3, 11 4,

115. 116, 118, 119, 181),  Cestoda (149, 176, 180),

Ncrnat ocla (1 41, 1 19, 11 7, 11 9) Ac unt ho c e p hal a (1 44),

Acarina (26, 28, 29, 30, 31, 32, 33, 34, 31),

Siphonaptera (2-5, 33) and Diptcra (27).

Other studies which havc bccn cornplctcd include

such rnisccllancous topics as: attack by a bat on an owl
(8Q, bibliography of bat papcrs (103), carotcnoid con-

tcnts (12, 13, 1,1), color abcrrations (89, 125), dcntal

abnorrnalit ics (134, 165), diurnal ancl scasonal aciivity
paucrns (36,61, 87),  cconomy (8,  107, 170),  cthology
(35,11,151, 170),  evolut ion (97),  gcographical  d istr i -

but ion (102, 104, 105, 110),  hcrnatology (23, 156),

introciuction offorcign spccics (83,96, 100), longcvity
(48), rnorphology (123, 12.1), rabics (55, 152, 155),

regcncration (1 , 131), and tcmpcraturc rclationships
(10,40,45).

Nt useology
The largcst collcctions ofrcccnt bats in Poland arc

houscri in four institutions; thc Institutc of Systcmatiu

3.

\ ' , r l t r t r t ,  ' l ' l  l - l

i incl Experimcntal Zoology of thc Polish Acaclcrny of

Scicnccs (ISEZ PAS); the Mammals Rcsciuch Institutc

of thc Polish Acaclcmy of Scicnces (MRI PAS); the

Institute of Systematic Zoology of A^ Nlickicwicz

Univcrsity (ISZ AMU); and the Institutc oiZoology of

thc Polish Academy of Scicnces (IZ PAS) (scc Appen-

dix B I lor addrcsses). Most of thc matcrial is prcserved

as prcpared dry skins and skulls, skulls, and cadavcrs in

alcohol. Fossil and subfossil spccimens, which form an

imporhnt part of the bat collection in the ISEZ PAS, arc
iisted in Appendix 82. Thc MRI PAS, ISEZ PAS, and

ISZ AN'IU include matcrial from pcllcts that is not

rcportcd in this papcr.
Thc l ist of bats in Appcndix B 1 is not complete. It

docs not include about 500 specimens of 22 specics

collccted in North Africa, mostly Algcria (ISEZ PAS

collcction), and part of a collcction from Poland and
B ulgaria kept in the ISZ AMU at Poznan that wcrc bcing

studicd at thc l"irne of writ ing this account.

Acknowlcdgcmcnts - Many thanks i ire duc Mrs. B.

Dziurdzik N{. Sc. and Mr. P. Rachowiak N'1. Sc. for

rnaking availablc the infonnation conccrning thc col-
lcct ions thcy dircct ly supcn' isc.
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APPENDIX I ] I
Rccc-nt Chiropt.rrr

in thr: r lost irnportanl.  Pol ish col lq:ct ions of bats

\ i r l t r rnt '  i l1) :  I -2

Sirc.cics ISEZ
])AS

N'IRI
PAS

ls7
AN{L]

r ' t
l / ,

PAS
Colxrtry

I:Jtomops franqueti

[]ousettus sy't.

R a lan! iop t e:r vx lt I ic: ata

S ttcc op tcry x b ilinetuit

Alctcr ls sp.
('ardioderna r:rtr

A.seilia tridt:rn

Ilipptosillav6s ,t',.

Rhinoktphus eurtale

R. httpositlero"

R.. [errumt:quinun

R. me|rclyi

Rhirtolophus s1't.

iioctilio labialis

lt I or noop s rne g alo p hul I a

Pterorutlus davyi

t\ r t ibe us p lanirr,tslr is

C ar ol li a p e r sp ic i lktt a

C hoe r o rry c le r i s nrexit: at ttt

I)t:smodus rolundus
() los s op ha g a sor ic irttt

Glossophaga sp.

Le pt o ny c le r is sartb or ni

l) lry IIo s t r.tnus di sc olc., r

I). hastalus

P y g r.tdc r ma b i lctb ia t Lu n

It'atulus slrarnineus

t\ t t rozous palLidus

B ar b as t el La bar bas ie lI Lts

Eptesicus fuscus
Ii. nilssoni

E. serrr inus

Lcts i o ny c te r i s rnc t i\t ag ans

Lasiurus boreal is

L.  c inereus

L. egu

lt{ inbp ter us sc hr eibe r si

llyotis bechste:ini

tr|. bllthi

l I .  brandti i
trI . caLifornicLt.s
l\l . dasyc:rcme
tr(. daubentoni

I! .  ernurgirtatus
! ' !  . . frater

?Cliad
Zirntbia
It4cxico
Suri;ranr
Tantbiz.
Kcn'.ra
tsgypt
Burrna
Czcchoslovakia, U.S.S.R.,
Bulgaria, Hungarl.'
Polancl, Austria
Albania, Yugoslavia
Buigaria
Tantbia
Surinam
N{cxico
Nlcxico
Surinam
Surinam
N{c.r ico
Panarna
Surinam
Frcnch Guiana
1\ lcxlco

Frcnch (luiana

Frcncir Guiana

I)urema

NL:xico

Mcxico,  LI .S.A.

l )o l :urc l ,  Bulgar ia

Mcxico,  U.S.A.

I)ol  l rncl ,  Cz-cchoslovakia,

U.S,S.R.
I)oiand, Austr ia, U.S.S. R.
U.S.A.
Nlcxico
IVIC\ lCo

Mcxico
Bulgaria, Czcchoslovakia,
Burrla
l)oland, Switz-crland
13 ul garia, Czcchoslov lil:i a,
Malta
I)oland
Mcxico
Polmd
Poland, Bulgaria
u.s.s.R.
I)oliind, Francc

Korca

1 ,,1

4.1

5

I
6
I

5
I

I

I

12

l3

l

6

1l
1

L4

45
43
at1

) - i

l6

11

31
6

-58

?
I

65
2

I0

10

.}

18

JS

59
2

58
4
1

96
I
2

3
1

5
80

1

2
13

1
1
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Species ISEZ
PAS

MRI
PAS

$Z
AMU

fZ
PAS

Country

M. grisescens
M. keenii
M.lucifugus
M. myotis
M. mystacinus (s.1.)

M. nattereri
fu{. sodalis
M. velifer
M. vivesi
M. volans
Nyctalus lasiopterus
N. noctula

N.leisleri
Pipistrellus hesperus
P. nanus
P, nathusii
P. pipistrellus

P, savi i
P. subflavus
Plecolus auritus
P. austriacus
P. townsendi
Scotophilus dinganii
Scotophilus sp.
7'ylonycter is pac hypus
Vespertilio murinus
h[olossus ater
lvI. molossus
Tadarida aegypliaca
7-. brasiliensis
T. condylura
7'. femorosacca
'f . molossa
T. pumila
'I'adarida sp.

ISEZ PAS
MRI PAS
ISZ AMU
Z PAS-

U.S.A.
U.S.A.
U.S.A.
Poland
Poland, Czechoslovakia,
u.s.s.R.
Poland
U.S.A.
Mexico, U.S.A.
Mexico
Mexico
Poland
Poland, U.S.S.R.,
Bulgaria
PoIand, Bulgaria
Mexico
Kenya
Poland, U.S.S.R., Austr ia
Poliurd, U.S.S.R., Austr ia,
Malta
France
u.s.A.
Poland, U.S.S.R.
Poland
Mexico
S. Africa, Kenya
Zambta
Burma
Poland, U.S.S.R.
Surinam
Surinam
Kcnya
Mexico, Argentina
Kenya, Tanz.ania
Mexico
Mexico
Kenya
Ghana

94
.A

8

158
2
8

10

1
) l

2
4

2
1
3

13ti
1

28
2
2

I

90

12

5
11
72

3
55
17

2

t1
2
4

2
3
2

3

1
5

7

11
44

1

10

4
2

11

59

29
11
15

62

A/

't

Insdrute of Systcmatic and Experimental Zoology, Polish Acadcmy of Sciences, Slawkowska 17, 31-016 Krakou
Mammals Research lnstitute, I)olish Academy of Sciences, 17-230 Bialowieza
Insdnrtc of Systematic Zoology, A. Mickiewicz Univcrsiry, Fredry 10, 61-701 Poirran
lnstitute of Zoology,Polish Academy of Scienccs, Wilcza 64,00-679 Warszawa (collection of bats dcposire'd ar rhe
Mammals Research Instiftrte in Bialowicza)
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APPENDIX 82
Fossi l  and subfossi l  ChiroPtcrr

in thc collcction of

the lnstitute of Systernatic and Experimcntal 7-oology PAS,

Slaw'kowska 17, 31 -016 Krzrkt:w'

\ i r l rurr t '21):  l *2

S pcc ies Epoch Country

R r.t u"^ e t t u s ae gy p t i ac us
ll I e g ad e r rna I u g cl u nens i s
I I i1: p o sider o"- c o llongens is

Rhinolophus atlnosus
R. delphinensis
Il . t:uryale
R . .ferr urneq uinum
R. J. nipprtn
R. cJ.ferrumequinum
R. hipposkleros
Rhunlophus s1't.
Devnr.tdus ro|ttntlus
P h1-iktps vetu.s
lJ u r ba.sl e I Ia b ar b as te I Lus
B. r: f  .  srfutdleri
E {.,te sic u.s seroli nus
Ia io
['l i niopt er us sc hr e ib e r s i
iv I,r r.t t i s cf . ae mul u s
tr|. bechslt:itti

itl . blythi r.t*-grwthus
i\L dunulae
il'[. dasyr:neme
iv{. d. subti lus
ill . daubenlr,tni
itl . c:J'. daubentoni
!'l . r:-[. emarginalus
i\l . r:-f. cxilis
lvI . keenii
itI . nS'6115
ivL mystacinus
ls|. nattereri

ll . c:!. nattere.ri
,)I . cf. lucifugus
ivl . podlesicensis
itl . veLifer
llyotis sp.
P i S,t i st r e I I us p ip ist re Ll us
Plec:otus cf. abeli
P. auri tus
P. t : f  .  auri tus
P. crassitlens
Vcspertilio rnurinus

Holocene

Mioccnc

N'liocene

Pl iocene

N{ioccne, Pl ioccnc, Plc ist .

Plc istoccne

Plt is loccnc

i) lc istoccne

Plci-s ioccnc

Holoccnc

Ir l iocenc, Holoccnc

Holoccnc:

Holoccnc:

I) lcrstoccne

Plcistoccne

Holoccne

Plcistoccne

P'l ir>ccnc, Plcistoccno

Pl ioccne

Plcistoccnc, Holoccnc

I) l  c istoccnc

I) l  ioccnc

Plcistoccnc, Holocenc

Pl ioccnc

l) lc istoccnc

Holoccnc

l) lc istoccne

I) lc istoccnc

PlcisLoccne

I) lc istoccne, I {o loccnc

I) lc i  stoccne, Ho krccnc

[) lc istocene, Ho]occnc

I) ic istoccnc

Plcistoccnc

Pl ioccne

Holocene

Plcistoccnc, Holoccnc

Plcistoccnc, Holi>c:cnc
'l

I ) lc istocenc, Hokrccnc

Plcistoccne

I)l ioccnc

l)lcistoccrte

l-cbanon

Frrmcc

Frince

Polrurd

Fr ancc., Poland

B ulgar ia

Bulgarra,  Yugoslavia

Jiipan

China

Pollncl

Poland, Bulgar ia

N' lcxico

ClLrba

Poland, Czcchoslovakia

B ulgar ia

Czcchoslovakia,  Bul  gar ia

China

China, Poland, Bulgar ia

Polend

B ul  gar ia,  Czechoslovakia,

Polurd

B ulgar ia

Polant l

I l  Lr lgar ia,  Poland

I)Lr l  atrd

I)olancl

Polrurcl

I)ol:Lnti

l \ ' lancl

Lr.s.A.
BLrlguria, I)oland
Polartd

B Lr l  gar ia,  Czechols lovakia,

Polancl

l )o iand

U.S.A,
Polurd
lvloxico

Yugoslavia,  Poland

Bulgar ia,  Poland

Ar.ls trla

Cz-crchoslovakia,  I )<>lancl

B ulgar ia

I\rlurd

Bulgar ia

I
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1. lv{.  Sc. Wicslaw Bogclanowicz (Mamrnals Rcs. Inst.,  Pol ish Acad. Sci. ,  17-230 Bialowieza)
2. Prof. Bazyl i  Cz.eczuga (Dcpt, Gcncral Biol. ,  Medical Acad,, Ki l inskiego 1, 15-089 Bialystok)
3. Dr. Stanislaw Fcdyk (Lab. Cenetics & Evolut. Biol. ,  Warsaw lJniv.,  Branch in Biaiystok, Sosnowa 64, 15-887 Bialystok)
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CALII}RAI ' ION OF-' I - I IE C-I . I  CLOCK USING I}AT GUANO:
A REQUEST F-OR SAI\{PLES

Thc radioactive isotopc carbon-14 is widcly uscd
for thc dating ofprchistoric archacologic sitcs and othcr

Quatcrnary dcposits. Thc nrcasurcrncnI ol 't"lrc amount.
of C- 14 in a sample of organic mattcr can bc used to dc-
tcrminc thc absoluLc agc of thc organic matcrial, f we
also know what was thc C-14 activity of "moclcm"
organic nral"tcr at thc tinrc thtt ftc sarnplc \\,as lbnncd.
That is, u'c musl havc a calibration curvc olapparcnt agc
in "C- 1,1 ycars" vcrsus thc truc ilgc in calcndar ycars for
somc indcpcndcntly datablc samplcs. Up to now this
has bccn done by using wood of old, l iving trccs in
which trcc-rings could bc c:ountcd. Thc trcc rings givc
the calcndric agc and this is then compiLrcd with the
apparcnt C-14 agc. For [irncs beyond thc agc oI l iving
trccs, wc usc older dcad woocl whosc l.rcc-ring rccords
can bc ovcrlappcd with youngcr samplcs. This mcthod
allows calibration back to about 9000 years B.P. (bcforc
prcscnt).

It would bc possiblc, in principlc, to cxtcnd this
calibration fLrrthcr back in trmc by usc of organic mattcr
which is founcl associatcd with some inorganic deposit
that can bc dated by sontc othcr prccisc radiouctivc
clock such as the dccay of uranium-234 (U-234) to
thoriurr-230 (Th-230). Thc UIIh clock has trccn usccl
succcssfully to datc calcitc dcposits frorn cavcs, and,
thanks to rccent improvcmcnts in thc mctho(1, the pre-
cis ion o[  datrng is as good as that oi  C-14 dat ing.
Furthcrrnore, Uffh dating docs nol havc ro bc calibratccl
by some indcpcndcnt ditt ing mcthod sincc it is bascd on

the decay of a radioactive isotopc (Th-230) whose
initial activity is known (unlike C-14).

Onc possible way to makc such an !ntercornparison
of C-14 and UAh datcs is to mcasure thc C-14 activity
ofbat guano that is trapped between trvo laycrs ofcave-
dcposited calcite (spclcothcm). This "guano sandwich"
woulcl allow us to obtain at lcast one point on thc C- 1 4
calibration curve. We rvould usc the U-Th mcthod t"o
dctcrmine the precisc agc of the uppcr and lowcr calcite
layers; supposing that these were not vcry far apan in
age, the guano's age would have to lie between thcm.
Insecl.ivorous or frugivorous bats carry into the cave
carbon atoms which have the normal, "modern" C-1.1
activity at the time they are alive. Traces of organic
mattcr in the guano would also share ftis contemporary
C-14 activity and could be used to dctcrmine the C-14
activity as a function of the age of the guano (as
dctcrnrincd from the Uffh age of the calcite).

We are therefore looking for samplcs which wc
could use for this calibration process. The samples must
include bat guano or othcr bat-derivcd rnatcrial sand-
wiched bctwecn two layers of calcitc. The calcite
should be quitc pure and frce of dctrinl contamination
(dust, silt, sand, mud, etc.). The calcitc ancl bat dcposirs
should bc less than 50,000 years old, as il. is unlikcly that
we would bc ablc to detcrmine the C- 14 activity in oldcr
samplcs tl ian that. Thcrc is no youngcr l imit, although
we are espccially intcrestcd in finding samplcs thal
rangc bctwecn 9000 and 50,000 years in agc. Youngcr
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sarnplos would bc ncc(lcd to chcck thal t l]e mcthod is

\\ 'orking.
Cavcs in sulltropicai rcgions arc lhc most l ikcly to

providc suitablc samplcs. In l.cnlpcratc rcgions thc

clirnate was so cold ovcr thc timc region of interest
(prc-9000 I'cars B.P.) that not ntuch bat or calcitc

clcpositional activity was taking placc. The sarnples

should probably'comc liom Inodcratcly clcep inside the

cavc to avoid contamination of the calcitc by cletritus

u,ashccl in or blown into thc cave.
To carry out thc C- 1.:1 analyses'wc only nccd a few

granrs or cvcn a fcw tcns of mill igrarns of guano. Thc

clating wil l bc clonc using an atotnic.lccclcrator, which

allows us to analyze only a l 'cw rng of carbon. Thc U/
Th clating rcquircs about 100 grarns of calcitc (of which

a lcw grams of thc purcst mal-crial wil l be uscd for the

aclual  dat ing).
If 1'ou kno"v ol'a sitc rvltcrc such n.ratcrials could be

li lund. nlcasc writc to:
Prof'cssor H. P. Schwarc
Dcpartmcnt of Gcology
NlcMltstcr  Univcrsi t ;
Hamil ton,  ON, LSS 4N{1, Canada

Thc bcst sarnplcs will probably turn out to bc stray

\ i r l r r r r r t '  21):  I  -2

"hits" of guano thaf arc plastered on a growing shlagmitc
mound or shcet of flowstone. Large accumulations of
guano are unlikcly to have closely-associatcd, datablc
calcite laycrs, except, pcrhaps, at thc cdges of the guano

dcposits. A good placc to look for such deposits is in man-

madc cuts through cavc-tlcposits such as along pathways

in show-caves. These will reveal thc presence of trace
splotchcs of guano intercalated with ctherwise pure cal-
citc layers. Any samplcs should be accompanied by a

complete description of the collectron site. If the samples

occur in a stratigraphic scquence, thc top and bottom of fte

scqucnce should be indicated on the samples. If you think

1'ou have a potentially useful site and rcquire more infor-
rnation bcfore collecting samples, plcase write to mc at the
above address.

You may bc interestcd to know that thc C- 14 calibra-
tion is of imporlance not only to archacologists and
geologists, but also to astrophysicists. C-14 atoms in the
atmosphcrc are gcncratcd by cosmic rays that. arrive from

rclativciy small numbcrs of stellar cxplosions (supcr-

nova) in ourgalaxy. Fluctuations in the numbcrof C- 14-
producing cosmic rays wil l tcl l us a great dcal about the
long-tcrm frequcncy of such stcllar cvcnts ar.rd thcrcforc
hclp to dctcrmine what produces costnic rays. I3ats can
hclp teach us about thc cvolution of the galaxyl

I ' , . t t  I { t ' t t . t t t  l t  \ t ' r r 's

NATULUS STRAI\IIINEUS KILLED I}Y KATYDID
Dy

Richrud K. LaVal and T. Jamcs Lcwis
Costa Rica Expeditions

Apartado 6941
San Jose, Costa Rica

On 9 March 1987 a mt{c Nctnlus strantineus was
lound hanging dcad in a Palo Vcrde trcc (Parkinsonia

oculeata) at Parque Nacional Palo Vcrdc in Gua-
nacaste, Costa Rica. Surrounding habiurt is seasonal
rnarsh in which occurs an island ol l irncstone hil ls
covcrcd wil"h Tropical Dcciduous Forcst. Srnall cavcs in
thc inca host a varicty of cavc bats, inclutl in g Natalus.

Tlic bat, which apparcntly had bccn dcad for only
a fcw hours, probably dicd of watcr loss in the hot and
dry scasonal clirnatc, as its ntouth was proppcd opcn at
an anglc of approxirnatcly 120" by thc hind tibia of a
katydid (probably Ancistrocercus inficitus). Although
thc fcmur ancl litrsus wcrc still atLachcd, only the barbcd
tibia actually scrved as thc fatal prop. Morphologically,
Nalolus is an acrial insectivore, not a gicancr. We think
it probably caught the hcavy insect in fl ight. The tibia
may have jammed the bat's mouth opcn on impact with
the inscct subscquently brc:rking free of its trappcd lcg.

Or, thc bat may have grasped the katydid by thc hcad or
thorax, with the leg becoming jammed and brcaking
frce as the inscct kicked violently to escape. In eithcr
case, the barbs prevented thc lcg from bcing cxtracted
by the bat, which was left with a scrious and apparently
insoluble problcm.

Altcrnatively, the tibia may havc bccorrc stuck
latcr while the bat was attempting to eat the katydid.
However, this seems unlikely as bats are generally
proficient at handling and rejecting inscct body parts

that they cannot masticate or choose not to eat for other
reasons.

Wc are not aware of any similar incidcnt of acci-
de ntal bat death reported in the literature, although other
kinds of accidents, such as entanglemcnt in barbcd wire
fcnccs, are commonly reported.

Tentative idcntification of the katydid was sup-
plicd by Don Wilson.
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Pr1'nc, J., C. h{. Francis. antl K. Piri l i ips. A lt i<:ld G uide
to tlrc Xlorntrtols of Bctrnco. Thc Sabrh Socicty, prin{.cd
in Kurla I-umpur (availeblc frorl World Wilcll i l-c Fund,
P.O. Box 10169,5072-t  Kuala Lumpur,  Malaysia),  332

l)p. ,  i l lustratcd,  1985. Pr icc Sl0.(X) U.S. (c loth),  S15.00
U.S. lpapcr) .

-fhis cxci'. l lcnt f ield guklc is eflectivcly laid out,
ri 'el l i l luslratcd, and casy to usc. 'I 'hc tcxt includcs basic
nlcasurcmcnts of mammals, inclucling body masscs for
many of the spccics. Thc bat sucrtion of thc book rvil l  be
of parLicular intcrcst l.o tl lc rca(lcrs ol- ,Bar Researt:h
Ncrr.,s. Until I cxarnincd tl ic l) latcs, I hud not rcalizcd that
Alcgarops wetrtori has such a spoctacular collar. Thc
inrprcssive array oi'bats lcl 'L nrc rvith itn rifgc to go and
nrr-.c[ sornc of thcn l ' irsflnntl. As onc rnight cxpcct,
lhcrc arc fcw data on tho biologl' of nrost o{'thc bats; my
irrgc to visiL Bornco incrcascsl

Thc book includcs a useful indcx, a l ist of local
namcs with thcir English ctluivalcnts, and a gazcttecr. It

Local Organizing CornrrirLl,co:

Rcgistration, tcchnical sc:tsions ancl social gilthcr-
ings ri, i l l  bc hcld on thrt canptts of l l ic Llni.rcrsity of
Cialgary. Accornrnodal.ion hus bccn arrangcd at cx-
l"rcrncly rcasonublc nrtcs in l"hc nc', ' , ' facil i t ics consructcd
lbr thc athlctes of lhc Wintcr Ol1'rnpics.

Rcgistration wil l bc hcld on Thursdal' 13 Octobcr
liorn 1800-2200 h in lhc rcs iclcncc complcx and prior ro
thc tcchnical scssions thc lollowing nroniing. Tcchnical
scssions wil l tcntativcly run frorn 0900-2300 h on
Thursday and a banquct on Friday night.

l . i

is rclativcly easy to translatc the coinrncnts on ciistribu-
tion [o rcality on lhe map. One could have hopcd lbr
more distribul-ion maps but it is clear that individual
rnaps would simply show isolated specimen localit ies.
Thc combination of a written description and a gazct-
lccr is a pracl.ical altcrnal"ivc to mrps.

I wil l f inish by highly recommending this usclir l
book Lo anyone who is interested in the rnammals of
Bornco or to anyone who is addictcd to good ficld
guidcs. Charles Francis, in a fit of perfcctionism, has
asked mc to note that on Plate 9 (page 53), Figure lb ancl
Figurc 2 arc {ransposcd. The same is true for Figurcs
22c and 22e on page 199. The dental lbrmulic lbr
Penthetor a;nrl Megrerops should show one pair of
lower incisors. Thcse minor perturbations do not clc-
tracl" from thc quality or uselulncss of this finc book. -
N{. Brock Fcnton, Department of B iolo gy , York U ni-

versil1,, North York, O ntario, Canada II3J I P3.

As usual, thc Friday morning session wil l be dc-
votcd to studcnt prcsentations entered in the Studcnt
Paper Compctit ion. There wil l l ikely bc a lcw cash
prizcs for thc bcst contribul.ions.

A workshop, tcntativcly dealing with techniques
ibr tcaching about ccholocation, is bcing planncd bi'
Brock Fenton.

Calgary (population 650,000) is locatecl in south
ccntral Alberta, arpproximately 45 minutcs from thc
Rocky Mountains and one hour from Banff National

I 'IG I I TEI]N]'TI NORTH AN{ I]RI CAN I} AT RESEARCH SYMPOSIUN{

l3-15 Octobcr 1988

Univcrsity of Calgary
Calgary, Albcrta, Canada

Dr. Robcrt N,1. R. Barclay
Dr. Anthony P. Russcll
Various stuclcnts of thc abovc

Biological Sc:icnccs
Univcrsity of Calgary
Calgary, Albcrtr, Canada
T2N INl

403-220-3 5(r-1 (Barclay)
103-220- 5 I 98 (Russcll)
403-220- 526i (Gcncral Officc)
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Purk.  ' fhc c i ty is scn'cd by var i t lus air l incs wi th dircct
l ' l ights l 'rorn Los Angclcs, San Franciscro, Dcnvcr, Salt
l .akc Ci t l ' ,  Chicago ant l  numcrous Can: ld ian c i t ics.  Wc
r.i i l l  bc hlppl'to transport pcoplc l 'ron thc ai4)ort to thc
celupus riurinq "nortnal" hours on Thursday. Please lct

rrs knorv 1'orrr 1'l igltt nrtrttbcr and arrivlt l t i lnc. For thosc
l i r r iv i r rg l t  abnorr t i l t l  hours,  t l tx i  scn' icc to thc carnpus
* i l l  l rc appror iutatoly 'S l5 20 ( ' r t rutdial t .  Al tcrnat ivcly,

lu l r r rs r idc conncct inr  to t l tc  l ight  ra i l  t ransi t  (LRT) t ra in
u' i l l  gct  ) 'ou lo thc LJnivcrsi ty Stat ion lbr  S1.25.

I l ' r 'ou * 'utchccl  thc Ol1'mpics 1 'ou know that Cal-

{i. lr} '  \\ 'r l l thcr is rarcll '  prcdict"tt ir lc. In rri id-Octobcr you

ci.ln ttx|)t-cI dry'conditions ivith da1'ti l ttc tcl 'npcraturcs ol

5 I0.  C and nrghtt i rnc tcnpcraturcs. iust  bclow 0'  C. I t

could ol '  coursc bc l0 '  Cl  on c i thcr s idc ol '  thoscl
SLrnshinc lcnds to bc thc ortlcr of'thc day', howcvcr.

Cllglrrl '  hus nrrtnerrttus attractions including a f irst
rl lc roo (Lrnlirrl-unatcly thc pandas rvil l  h:ivc gonc by
Octobcr) ,  thc Clcnbow' N' luscutt i ,  a plancnr ium, as-
sortctl prol'cssional sporl-s Lcanls, ctc. In addition, thc
' l -1 ' rc l l  Nluscunr of '  Palc()ntol()g) '  in Drtrnrhcl lcr  (1.-5

lrours '  dr ivc) is supc'rb.
' l -hc Llnivcrsi ty r tscl t ' is  in thc northrvost quadrantol '

lhc c i t l 'and an casl 'LRT r i i lc  l ' rot t i  ( lo\ \ 'nto\ \ 'n and thc
zoo. For thosc who wisli to cxcrt thcnsclvcs, arrangc-
nlcnts can bc n'racic to usc rac(lrct courts, a 200 m indoor
tnrck. an indoor spccd skating track, pool, ctc. Mcals
rr ' i l l  bc avai lublc on calnpLls at  vur ious studcnt-sty lc
catcrics and thc-.rc arc a nurt't lrcr ol ' rcstiturit l i ts within
rvalkinc distancc. Hot brcakl'asts arc includctl as part ol '
thc accornlnodltt ion on clltnpus.

\ \ 'c  u i l l  bc dcalrng in Cenndian t lo l lars which
rrrukcs th ings al l  thc nrorc incxpcnsrvc l i l r  thosc ol .you
r | , l )  r i l lg l 'nrrn thc LlS. At l ) rcscn t .  onc IJS dol lar  buys ; 'ou
Irpproxrnratc l l '  1.35 ( 'anur l ren dol lers.  Wc suggcst you
purclrasc Canl t l ian i lo l lars at  a bank bcl i r rc y 'oLrrarr ival .

Rcgistratron is Sl()  Cln.  i l  p11111 l ty I  Scptcmbcr
l ( )Sl(  and Sl0.(X) i l '  rcccn'cd al tcr  th l t .  datc.  Banquct
t ie ke ts l r r r  Sl0.(X) cach anr l  1 'ou shorr ld not cxpoct to bc
l l r l t '  t t r  Sct  t ick i r ts at  thc l l ts t  I l i l r lukr s incc w c haVc to sc. t
r r r rnrbcrs t l l t1 s rn ldvl lnct : .

t i Ft(' FtN-t' LI' l ' l . lRA'l 'LI R I-l

r\\ r\ ' l '( )\t Y
( ' , , l r r : r .  .1.R.,  ancl  L.K. [ .acnr lc.  l t ) f t7.  Distrrbut ion ol  sonra-

l ( ) \ tatrnl ikc i r ] rmunorcect iVr lV in the brain of  thc l i tL lc

brou'n brt .  (Mwtt is luc(ugu.s).  Arncr.  J.  Anat. ,  180:2110-

2!)4.  lLacnr lc:  Dqrt .  Anakrnr l ,  L ln i r ' .  N' lcd ancl  Dcnt. ,

Ncrv Jcrscy l t lcd Sclrool ,  l (X) Bcrgcn St. ,  Ncwark,  NJ
() l10l  l

( iopalaknshna, A.,  and N. Bl i lwaik.  19116. Thc vascular

J) l t tcm rn t l rc placcntao1-thc bat. ' f rcnds Li fc Sci .  ( lndia),

1:149-155. IDcpt.  Zool . ,  lnst .  Sci . ,  Nagpur-440 001,

indial
Lcstcr, K. S., and S. J. Hand. 1987. Chiroptcran cnarncl

stnrcturc. Scannin g M icroscopy 1 :421 43 6. [Westmcad
flospital,  Dental Cl inic. School, Wcstmead, N.S.W.

2145,Aust. l
Stcphan, FL, H. D. Frahm, and C. B aron. 1987. Brains of ves-

portilionids. 3. Comparative cytoarchitcctonics of the

hi lrpocampus. Zcitschri f t  zool. Systcm. Evol.,  25:205-
21 1. fir'lax Planck lnst. Brain Res., Dcutschorclcn*str.46,
D 6000 Frankfurt, Fed. Rep. Germany]

I)andey, S. D., nnd C. J. Dominic. 1987. Gular gland ol thc
lncl ian shcath-tai led bat. Acta Theriologica, 32:83-94.

IDcpt. Zoology, Banara,s Hindu Univ.,  Varanasi 221005,

Uttar Pradcsh, lndiaJ

BAT CONTROL
Clnrk, D. R., and B. A. Rattner. 1987. Orthcnc toxicity to

littlc brown bats ( Myotis luc ifug us): acctylcholincsterasc
inhibition, coorclination loss, and mortality. Environ.

Toxicol  Chem.,  6:705-708. IU.S. Fish and Wildl i fc

Scrv.. Patuxcnt Wildl i ic Res. Ctr.,  Laurcl,  MD, 20708 I

I}I 'HAVIOR
NlcCrackcn. Ci .F. .  and M K. Gust in.  1987. Batmon's dai lv

nightnrarc. Nat. Hist. ,  96:66-'73.
N' lcwil l iam, A. N. 1987. Tcrr i tor iai ancl pair bc:haviour of t l tc

African f alsc vampire b at, C ardioderrna cor (Chiroptcra,

Megadcrnratidc), in coastal Kenya. .1. Zo<>1.,213:243-
252. lDcpt. Zool.,  Univ. Abcrdcen, Abcrdccn AB9 2TN,
Scotlancl l

CYTOLOGY
Chakravarty,  A.  K. ,  and B. N. Paul .  1987. Analysis ol

supprcssor factor in ilclayed intmunc rcslrnscs of a bat,
Pttropus giganleus. Dcvcl.  Comp. I tnmunol.,  11:649-
6(10. l( icntcr lor Life Sci. ,  Immunology, and Ccl l  Biol. ,
LIniv. N. Bcngal, Raja Rammohanpur 734430, W. Bcn-
gal, Indial

Danguy, A., G. Lcnglct,  R. Kiss Jr.,  Y. dc Launoit,  l \4auka
Law'asaka Na Kongo, imd R. Kiss Sr. 19ti7. Distr ibution

of l louroclrrornc-couplcd lcct ins in thc gastro-intcst inal
t ract  of  Afr ican bats.  Archivcs Biol . ,  98:53-6(r .  lUnivc.
Librc clc Bnrxel lcs, Faculty of Scicncc, Biol.  Histol.
Conrparec Lab, CP 160, 1050 Brussls,  Bclgiunr l

( iarclncr, R. A., D. H. Molyncux, and R. E. Stcbbings. 1987.
Sttrcl ies on thc prcvalcncs of hacmatoz-oa of Bri t ish bats.
Mammal Rcv.,  17:75-8C).  [Molyncux: Dcpt.  Biol .  Sci l ,
Llniv. Salford, Saiford M5 4WT, Lancs., Englandl

Wightman, J, J. Robcrts, G. Chaffey, and N. S. Agar. 1987.

Erythrocyte biochcmistry of the grcy-headcd fruit bat
(Pteropus poliocephalus). Comp. Biochcm. I)hysiol. B,

l l8 :  305 -307. I  Dcpt. Physiol. ,  Univ. Quecsland, St. Lucia,

Quccnslrurd, Australia]

DISEASE
Anonyrnous. 1987. Bat rabies 'cstabl ished in Europe.'

Vcterinary Rccord, l2I:291.
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l \ lanning, R. W., i .  l { .  Joncs, . fr . ,  R. R. Llol lamlcr, and Cl.

Joncs. 19S7. Nolcs on disLri t  ut ion rnJ natLrral l i lstorv of
somc bats on thc Edu'anls I)lrtcuu antl in adj:lccnt lrca-s oI
Tcxirs. Tcxa:i  J. Sci. ,  39:27!)-285. [Tlrt :  l t luscurn, Tcx:rs
' Icch Univ.,  Lubboe k TX 79'109i

EClIOLOC,\ ' I ' I0N
llart ley, D. .1.,  anrl  R. A. Suthcrs. 1987. Thc sound emission

paltcrn anti the acoustical r,r1e of thc nosclcaf in the
ccholocaring bat, CnroLiia y.terspicillata. J. Acousticel
Soc. Amcric, 82:1,892. [Sclnol of Mcd., Indiana Urriv.,
Bloornington, lN., 474051

Rcirncr, K. 1987. Coding ol sinusoit lal ly anrpl i t trde modu-
latecl acoustic stirnuli in thc inferior colliculus of rhc
rufous horscslroe bat, Rhirnloplrus rcuxi. J. Conrp.
Physioi .  A,  161:305-3 13. [Zoologisches Irrst . ,  LJniv.
I \ , lunchcn, Luiscnstr.  14, D'80100 lvlunchen 2, Fccl.  Rep.
Cernimyl

Rubsamcn, R. 1987. Onlogcnesis of the ccholocation s) 'stcm
in the rulous horscshoe bat../?lz inoktphus rouxl (Audition
and vocal iz-at ion in culy postnatal dcvelopmcnt). J.
Conrp.  Physiol .  A,  161:U99-???. [nst .  Zool . ,  IJniv.  \ ' lu-
nich, Luiscnstr.  14, D-8000 N'lunich 2, Fcd. Rep. Gcr-
rnanyl

SrJrnitz- ler, H. -U., E. Kalko, L. Nl i l lcr,  iurd A. Surlykkc.
1987.' I 'hc echolocation ancl hunting bchavior of the bat,
Pipisrrellus kuhli. I. Conrp. I)hysiol. A, l6L:267-2'74.

IUniv. Tubingcn, Lchrbcricch 7-ooph1,sj1;1., D-7400
Tubingcn 1, Fcd. Rcp- Ccrrnalyl

Thornas, D. W.,  G. P. Bcl l ,  and 11. B. Fcnton. 1987.
Variat ion h ccholocation cal l  l rcclut ncics rccordcd frour
North American vcspcrt i l ionicl bats: l  crrut ionary ncltc. J.
N4unrn.. 6lt :8J2-847. IDcpt. [3ioiouic, LInir, .  Shcr,
brookc, Shcrbrookc, Qucbcc, Cunaclal

ECOLOGY
Aldridgc, t i .  D. J. N., anti  I .  L. Rautenbach. 1987. lr ' {orphol-

ogy, ec ' l to locat ion,  anJ rcsotrrce Iur t i i iorr ing in inscct i r ' , r -
rous bais. J. Anirn. Ecol.,  56:763-778. lDcpt. Biol. ,  York
Univ.,  Downsvicw, Ontario, Canada I. l3J 1P3l

IJonaccorso, F. J.,  and T. J. Cush. 1987. Fccding behavrour
ancl furaging stratcgics of capl.ivc phyllostor-nid fmit
fn6-nn expcrhrcntal studl ' .  J. Anim. Ecol.,  56:907-
920. IDcpt. Zoolog,v, Univ. Floricla, Gaincsvi l le, FL
3261r1

Brack, V., Jr.,  and C. R. Finni.  1987. lv ' lar lnrals oI southcrn
Clermont Cor.rnty, Ohio, with notcs on thc food habits of
4 spccies of  bats.  Ohio J.  Sci . ,  87:130,133. IWAPORA,
Inc., 571t0 l l i l ls ide Avc., Cincinnati ,  OH 452331

ITLIG}I 'T
Norbcrg, U. IU., and J. l \ '1. V. Ray,ncr. 19ti7. Ecological

r lorphologl, and I l ight in bats (Nlanrr l lal ia: Chiroptcra):
wing aclaptat ions, f l ight pcrforrnancc, foraging stratcg!,
and echolocation. Phi l .  Trans. Royal Soc. Lond., Scr. B,
316:335-427. [Dcpt. Zoology, Corcborg Univ, Box
2-50-59, S-400 31 Gorcborg, Su'ct lcnl

Ravncr, J. NI. V. 1987. Vcrtebrate f lapping f l ight rnc:chrurics
and acnrdynarnics, and theevolut ion crf Dight in bats. I)p.
21 -74 inBiona Report no. 5, Bat Flight-Fledcrmausflug
(W. Nachtigall, ed.). Stuttgart: Gustav Fischcr.

Schcrlcy, K. D. 1986. The evolut ion of f l ight in bats. I)p. 1-
12 in Biona Rcportno.5, BatFl ight-Fledcrmausflug (W.
Nachtigall, ed.). Stuttgart: Custav Pischcr.

GENETICS
r/ollcth, lr'I., and H. S. Yong. 1987. Glischropus tylopus,the

first known Old World bat with an X-autosomc trarsloca-
tion. Experientta, 43:922-924. [Dept Human Gcnetics,
Schwabachanlage 10, D-8520 Erlangcn, Fcd. Rcp. Gcr-
rnanyl

KARYOLOGY
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Wales.  k lcated in thc inner Sldnel 'suburb of  Kensington. Thc Universir l ,  is  5 krn
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ur l l  a lways be avai lablc.
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Trends in Reproductive Biology of some Ilats in Colorado

Rick A. Adams
Department of Environmcnral, Population, and Organismal Biology

lJniversity of Colorado, Boulder 80309-0334

Eighteen species of bats are known to havc distri-
butions which include Colorado. Some Coloradan spe-
cics are at the periphery of their distributional ranges
(Armstrong, 1972) and therefore reproduction may not
take place within the state. For even the most common
Coloradan spccies, howcvcr, rcproductive data are
scalcc. The purpose of this study was to compile all
available data concerning the reproductive biology for
bats living in Colorado and, in effect, offer a record of
comparative data which could be used as a basis for
furthcr rcsearch.

METHODS
Morc than 400 individuals of nine species collected

ovcr Lhepast five ycars were dissected and examined to
gain availablereproduct ive in [ormation. In addition, all
available museumspccimcns and field notes concem-
ing information on bal.scollccted in Colorado were
cxamined and this inlormation was compiled. Histo-
logical proccdurcs wcre carried out on the testes of male
Eptesictts fuscus in ordcr to obscrve spermatogcnic
activity.

RESULTS AND DISCUSSION
Reproductive Paltcrns of Females

Myotis lucifugus.--Thc littlc brown bat is onc of
thc bcst studied bats in North Amcrica. Many of tiesc
studics concem rcproduct.ion and dcvclopmcnt (Davis
ct al., 1965; Fcnton, 1910b; Findlcy, 1954; Gould,

1971; Humphrey and Cope, i976; Kunz, 197 1; Racey,
1973; Schowalter et al., 1979. There is, howevcr, a lack
of information concerning rcproductive habits for this
species in the western part of its rangc. In gencral,
nursery colonies are located in and around buildings
(Fenton and Barclay, 1980) and exclude males and
nonbreeding fcmales. For specimens collectcd in Colo-
rado the highest number of lactating females occuned in
June (46Vo,Table l). Of the 14 individuals examined in
August none were lactating. No embryos were found in
femalcs collccted from June to August, suggesting an
early parturition date ior this species in Colorado (Table
?\

Myotis califurnicus.-Of the 16 fcmales exam-
ined, highest number lactating was in July (60Vo,Table
1). Pregnant females were collrcted in June (20Vo) and
July (60Vo, Tablc 2). Krutzsch (1954) reportcd singlc
births for this spccics.

Myotis volans.-Of lhe 5 I fcmales examined, lac-
uting individuals wcre obscrved only in August (507o,
Table l). No lactating femalcs were collcctcd in prcvi-
ous monihs. Highcst numbcrs of cmbryos were col-
lcctcd for tlris spccics in thc month of July (44%)
al though August was also h igh (247o,Table 2). Drucckcr
(1912) observed parturition in this spccics in New
Mcxico from May to August.

M yo tis evo ti s.-This bat of highcr elcvat ions (Arm-
strong, 1912) had thc highest numbcr of lacLating fc-
malcs in August ( (tVo,Table l). Othcr rcproductively

2l
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'l'ablc 1. -Nnnbers of lactuting femalesifemales ceptured lry spet:ie s per monlh. (Percentages of lactating femalcs in
parentheses.)
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Table2. -Numbers of embryoslfemales capturedby species per month. (Percentages of embryos in parentheses)NlA =
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Tablc 3. -Numbers of scrotal maleslniules captur(d hy spr:cics per month. (Percentages ar( Biven in parenthesi,s; NIA
= no aninwls captured during that nwnlh.
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active females, however, were collected throughout ihe
months of June and July. Highest number of embryos
for this spccies was found in females collccted in July
(387o) with a significantly smaller number observed in
June (107o,Tablc 2). Noembryoswere foundin females
captured in August.

Eptesicus fuscr.r.-One of the more common spe-
cics in Colorado, the big brown bat had the highcst
proportion of lactating fcmales in July (46Vo,Table l).
Lactating individuals were collected from June to Sep-
tcmber. Christian (1956) reported lactation terminating
for females collected in late June/early July in Mary-
kurd, but this does not seem to be the case in Colorado.
No embryos were present in females captured in Au-
gust, but in both June (19Vo) and July (1Vo) pregnant
females were collected (Table 2).

Lasiurus cine re us.-Data collected for this species
suggest that most lactating females are active during
June (50%, Table l) in agreement with the highest
number of embryos present in the sample (1007o, Table
2). The number of animals examined lor this species,
howcver, was low (n=7). Twins appear to bc the rulc in
Colorado, as has been reported elsewhcre (Gotschang,
196'6i Provost and Kirkpatrick, 1952).

Antrozous pallidus.-The highest number of lac-
hting females for the pallid bat occured during July
(81c/o,Table l). Pregnant individuals wcre most l ikely

to be obscr.red in Juns (47Vo,Table 2) as none of the l6
females captured in July were pregnant. Birth of twins
appears to be common in Colorado as has bcen reported
by Findley, et. al. (1975) in Ncw Mexico and Herried
(1961) in Texas.

Reproductive Patterns in Males

Myotis volans.-This spccies showed highest inci-
dence of scrotal malcs in August (8270, Table 3).
Schowalter (1980) reported that the males of this spe-
cies can bccome reproductivcly active within the first
year.

Myotis evotis.-Jhe long-eared myotis also had a
high number of scrotal males evident in August (937o,
Table 3). Theproportion of scrotal males droppcd off in
Septcmber.

Myotis leibii and Myotis yumanensis.-Data wcre
inconclusive bccause of low sample sizes. For M.
yumanensis all four males caught during July were
scrotal as wcre the five individuals caught in August.
For M. leibii, males that were scrotal were capturcd in
Scptcmber also (Tablc 3).

E p t e s ic us fuscrer.-Largcst avai lable sampl e sizc
was for rhis species rvith ovcr 70 individuals examincd
throughout a lhree-month pcriod. Highest numbcr of
scroLal malcs was in August (93o/o) tvith July a close
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sccon(l (83 7o, Table 3). Avcragc lcngth ol tcstcs I or this
spccics in Junc, July and August was 0.79 mm, 0.ti8
rnm,0.88 mm respcct-ivcly. Histology shorvcd that I'irst
ycar malcs wcre not reprociuctivcly activc.

Lasio tty c t e ris noc tiv agans.-For the silvcr-haircd
bat thc highest numbcr of capturcs was August, as was
the highest number of scronl males (937o), although
high proporrions wcrc also rccordcd for July (fl8olo,
Table 3). Only four individuals in Scptcmbcr werc
capl"urcd, with threc of thcrn scrotal.

Lasiu,rus cinerern.-af thc 17 malcs captured,
highcst number of scrotal males was found in August
(l00Ea). July, howevcr, also exhibitcd high numbers
(77a/o, Table 3). Avcrage lcngths of testes for eight
malcs collected in Wyoming by Turner (1974) from
mid-June to mid-July was 5.4 mm.

It should be noted that in at lcast some of the these
spccies {here exists the possibility that ycarling males
rnay drop the testes to a scrotal position, but still lack
rcproductive potency. I have determined tiat the testes
of young male E. fuscus do drop into the scrotum, but
when analyzed histologically tie tcstes show no evi-
dence of spermatogenesis, making these bats incapable
of successful reproduction. The occurrcnce of this
phenomenon in other bat spccies has yet to be deter-
mincd.

Data from this study show somc trcnds in thc
reproductive pattems of the bats that inhabit Colorado.
Of theMyotis species studied, the littlebrown batshows
a distinctive reproductive pattcrn. Parturition occurred
in late May or early Junc, with subsequent terminat-ion
of lactation by the end of June. This is the earliest date
for parturition thus far recorded for this species. All
other bat species in this study showed a parturition date
in early August. Why Myotis lttci.fugus should have
such an early pafturition date is unknown.

Of the females studicd only h'lyotis volans and
Eptesicus fuscrzs had pregnant femalcs in August. All
other species had given birth in July at the latest.
Perhaps parturition must. take place before autumn in
order to counter the energctic strcsses associated with
gestation and laciation and allorv the females to acquire.
brown fat needed for hibernation.

For male bats in this study, the reproductive
pattern is simpler than that found in the females. All
malcs came into reproduclive condition in a somewhat
synchronous pattcrn rcaching a maximum numbcr of
scrotal individuals in August, or slightly before. Rea-
sons for this rclatively simple, synchronous rcproduc-
tivc pattcrn among the males and a more complex,
asynchronous pattcrn among thc fcmalcs in this study
mfly havc to do with a dichotomy bctwccn the trvo sexes
in tcrms of energctic cost.

Malc and female vespcrti l ionid bats spcnd large

alnounts of t irnc in lorpid sLrtcs. N,lost ol-thc nrctabolic
cxpcnscs incurrcd by malc vcsprti l ionirl bats niay bc
manifcstcd in tcrms of f l ightcncrgctics. At ccrtain tirncs
of the ycar, howcver. l-cmalcs must cndurc acldcd lcvcls
of cncrgctic stress in addition to ftosc causcd by flight.
The sc additional strcsscs can bc summarizcd in tcnns of
gcstation (including thc addcd weight of carrying an
embryo while foraging on the wing), parturition ancl
laclation.

Anthony and Kunz (1911) have shown that preg-
nant fcmale M. lucifugus consume 2.5 grams of inse cts
pcr night while lactating femalcs consume 3.7 grams of
insrcLs per night. Coutts, et. al. (1973) showed that
captive male M. lucifugus consumed i.22 grams of
insecls per day while post-lactating fcmales consumcd
0.93 grams per day. These data suggest that during
prcgnancy and lactation female M.lucifugus must find
and consume more food than normal, potentially result
ing in high levels ofphysiological stress.

Pcrhaps it was selection prcssures which rcsultcd
in the spccics specific pattems of fcmale reproduction
sccn in this study. Indeed, the differences observed may
havc bcen due to competition for food resources al. times
of energetic srress. These differences in timing of repro-
duction may at first appear subtle, but undcr closer
observation may prove to be extremely important for
population survival arnong sympatric bat species.

I woulcl like to thank Dr. David M. Armstrong for
revierving this manuscript and making suggestions that
addcd grcatly to the interpretation ofdata and the clarity
of text.
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sity of Aberdcen, Scotland in August 1985. The book is
dividcd into three sectrons: {light, echolocation, and
social and reproductive biology.

Bats are thc only flying mammals and it is flight,
more than any other adaptation, that has had the most
profound impact on thc evolution of bals. The chapters
in this sectron are diverse, but exffcmcly well inte-
grated. The first chapter is a short introduction to thc
symposium by its convenors, Rayner and Norbcrg.

The lead paper by Padian reviews thc cxtensive
litcrature on the cvolution of flight in vcrtcbratcs.
I{owever, Padian's chapter is morc than a simple rc-
view. It. is an explicitly stated methodology for studying
the evolution of convergent characters. By carcful phy-
logcnctic analysis of f l ightcharactcrs Padian shorvs that
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lhe evolution of flight is dependent on phylogenetic
history. Natural selection can only operate on lhe raw
materials prcsent, and those materials are likcly to diffcr
among lincages. Padian concludes that the available
cvidence supports a bipedal, tcrreslrial ancestry for
flight in birds and a gliding arboreal stage forbat flight.

The following chapters in this section dc;il witlr
acrodynamics, morphology, and energctics of bat flight.
Jeremy Rayncr outlines a mathematical model for flap-
ping flight in bats. He first providcs an cxtcnsivc rcvicw
of thc acrodynamics of flapping flight as studicd by
flow visualization tcchniques. Rayner thcn dcvclops a
modcl that can be uscd to predict total encrgy consump-
tion in flight, the forces acting along the wings, and
flight muscle activity. Hc comparcs fast and slow gais
in two spccics and dcmonstrates that at fastcr gaits, thc
upstroke bccomcs active in producing lilt.

Ulla Norbcrg's chapter revicws thc ccological
corrclatcs of wing shapc. She providcs a sumtnary of thc
availablc infonnation on fl ight spccd of bals and rclatcs
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it to wing loacling. I lans Bingoc gocs a stcp ft lrthcr in his

crhaptcr on atlaptivc wing rnoqlhology in frrc ranging

Scandinaviun bats. I lerc, prcclictions ol' I ' l ight charac-

tcristics itrc gcncratcd blrscd on four wing charactcrs

and scvcral body-mass classcs. Baagtlc thcn gocs to the

ficld to dctcrminc how rvcll actual frcc flight obscrva-

tions corrclate with morphological prcdictions. This is

onc ol'thc l'irst attcmpts to intcgr"ate laboratory and

fickl-based flight data. While ficld dalz ffe rough, the

obscrvations generally support prcdictions based on

wing morphology.
Steven Thomas reviews literature on the energetics

of bat flight. He then makes comparisons bctween bat

and avian flight energctics. One of the most interesting

observations concerns the correlation between breath-

ing frequencics and wingbeat frcquencies. Another is

tlre obscrvation lhat the amount of oxygen Phyllos-

tomus lwstatuJ cxl.racts from its lungs is ncarly idcntical

to that extracted by some bkds. Thomas'chaptcr covers

a rvcaltJi of informaLion including flight cnergetics, th-

cnnoregulation, ventiiation, ancl cardio-vascular physi-

ology.
Thc last paper in this scrie s, by ScottAltcnbach and

John Hcrrnanson, describes bat flight from the stand-

point of f unctional morphology and rnuscle biochemis-

try. flight musclc histochcmistry in'ladarida rcveais

that the primary downstroke muscles are entirely la-st

twitch, termed a "one-geared" syste m by Altenbach and

Hermonson. A rtibeus , in conlrast, has trvo types of fast

twitch fibers acting as a "two-geiucd" system. Differ-

ences in the muscle fibcr populations in these two

species reflect the ir markedly contrasting flight behav-

iors. In addition, Altenbach and Hermanson describe

[he functional morphology of the scapulohumeral lock,

and modify Vaughan's original hypothesis conccrning

the shoulder lock in bas.
The second section contains six papcrs dealing

with rcholocation, along with an introduction by M.

Brock Fcnton, and an cpilogue by G. Ncuweiler. Rod-

erick Suthers and Jeffrey Wenstrup opcn this section

wit}t a review of recent acoustic discrimination expcri-

mcnLs. which are designcd tc dcterminc how bats detect

and track prey in the laboratory. Thcy discuss spectral

and temporal cues and caution that such highly con-

trolled experiments do not necessarily reflcct the rela-

iively complex environment encountcred by frcc-rang-

ing bats.
The next three chaptcrs, by Roald Roverud, Wil-

liam O'Neill, and Marianne Vater, rcspectively, de-

scribc thc processing of echolocal-ion calls by the brain.

Rovcrud's contribution is particularly well written

considcring the contplcx trchnical dctails often associ-

atcd wili echoloctttion rescarch. I-le revicws thc compo-

ncnts of bat. ccholocation signals, dcscribcs thc stagcs of

targcl.-dircctcd {light, and cliscusscs neural atiaptations

associatcd with information proccssing. Onc o[' thc

most intcrcsting lincs o[ rcscarch attcmpts to undcr-

stancl how intcrfcring artificial pulscs arc proccssctl by

acoustic neurons. O'Ncil i dctails the importancc of'

tcmporal cucs in proccssing information rclating to prcy

range and prcy idcntification. He rcvicws thc cvidcncc

concerning rangc-tuncd vcrsus ttmc window mccha-

nisms for infonnation processing, and discusses thc

currcnt evidence for a cortical map of delay-tuned

ncurons. O'Neill honcstJy points out that workabic

models of ncural processing are lacking, aproblem that

undsrscores the difficulty in intcrpreting thc volurni-

nous neurophysiological dau that are availablc. Vatcr

describes the physiology and anatomy of cochlear tun-

ing in Rhinolopftr.r and Pteronotus.
The last two papcrs take a refreshing approach to

the sturty of ccholocation. In onc of the more intcre sting

chaptcrs in the volurne, Hans-Ulrich Schnizlcr de-

scribcs lhc acoustical fingcrprints by which bas gain

spccies-specific information about lntcniial prcy. Echos

from iluttering insects revcal that the largcst ampliiude

echos are produced at right angles to Lhe pulse beam, a[

a time when an insect's wings are at pcak upslroke.

Differcnt spccies of insccts produce diffcrent echo fin-

gcrprints. Schnitz-ler thcn goes on to show that some

bats discriminate fluttering targcts from stationary ones,

and that cerain wingbeat signatures (e.g., prcy) are

prefcned by certain bats. Jarnes Fullerd's innovativc

chapter on neuroethology complctes the section on

echolocation. Fullard brings his background as an ento-

mologist to bear on the problem of how prey rcact to

pulses emitted by foraging bats. Fullard proposes a

model to dcscribe how moth ears decode acoustic sig-

nals, and hypothesizes that selection has tuned the moth

CNS to respond to predatory bats, while ignoring othcr

sounds.
Chapter 16 introduces the last symposium topic:

social and rcproductivebiologyo{ bats. Gary McCrackcn

lcads off with an cxcellcntreview of scrial organiz-rlion

and its role in the genetic structure of bat populations.

l{e examincs three vcry differcnt.genctic and social

st-ructures in threc bat spccies: Phyllostomus hastalLts,

Desmodus roiundus, and Saccopteryx bilineata. /xl-

though the social systcms difibr, each species rvould be

expectcd to suffer sorne inbrceding rvithin its kirr

group(s). However, inbreeding is apparcntly kept to a

minimum by juvenile and adult dispcrsal (and possibly

inbreeding avoidance). McCracken concludcs that the

Wilson-Bush modcl, which predics rapid genctic di-

vcrgcncc among social groups that havc small effcctivc
population sizcand local inbreeding, docs notopcratc in

thc thrce bat specics dcscribcd (and pcrhaps not in bals

in ccncral).
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cli lptcr by Gcrald Wilkilrson considt'.rs altru-

isrn ancl cro-opcraLion as rncchlrnisr-ns thai contributc to
popLrlation and social slructurc in bats. Hc d!-scribcs i i
sinri l lc', rnodcl (rnodificd vcrsion of Wriglrt 's islantl
rnodcl), and thcn uscs thc modcl to cstinratc rcluLcdncss
in I ' ivc l lat spccies. Wilkinson concludcs thrl. rcciprociLy
and/or kin sclcction may bc irnportanl in thc csuiblish-
mcnt of co-opcration in at lerst somc bat spccies.

Andrerv McWill iam's discussion of rcproductivc
biology in Coleura afra is perhaps the ntost atypical
chapter of lhe volume. Whilc the othcr authcrs rcview
lhcmcs or mechanisms tltltrelatc to the Chiroptera as a
wholc, lr{cWilliams focuscs on a singlc spccics. Thc
conclusion, tiat tropical scasonality is irnp,ortant in dre
timing and ultimate reprocluctive success of C. afra is
intercsting, but hardly a new idca. Although somcrvhat
out of place in this volumc, this topic docs provide an
irnportant conribution to our understanding of cmbll-
lonurid rcproducl-ive ecology.

T. A. Uchida and T. Mori contributc a fa;cinating
dcscription of proiongcd spcrm slorage in hibcrnrting
bas, focusing on the uhastructure, location, and mccha-
nisrns of spcrm storagc and capacitation in the female
rcproductive rac$ ofnine spccics. Sperm is storcd and
actively nourished in l.he caudal isthmus oI the oviduct
and uterotubal junction. This revierv is cleaq concisc,
and has important implications for further research on
rcproductive biology and spcrm competition in bats.

Energetics is the focal point of lhe next two chap-
tcrs, one by J. R. Speakman and P. A. Racey on repro-
riuctive encrgetics of Plecotus auritus, the other by
Thomas Kunz concerning post-natal energctics.
Spcakman and Raccy use doublc-labcllcd rvater (180)
in frec-ranging bats to measure daily encrgy expendi-
ture, anel they compare their findings to predicLions
clcrived from laboratory expcriments. Kunz uscs re-
ccntly developcd field aging techniqucs to study post-
natal ontogeny in severyl species of bats. Suckling bats,
like altricial birds, are poikilothermic, making the tran-
sidon to homeothermy late in thc preflight stage. Kunz
suggests Lhat his pattern of lhcrmoregulatory ontogeny

:7

consorvcs cncrgy { i r r  thc cncr; :ct ic l r l ly  strcssl t t l  rvcl in-
ing pcr ior l .  Hc ulso prcsrrr l ts a s inrplc rrr t i t lc l  to dcscr ibo
lhc cncrgy i rur l tct  of  suckl ing lxt ts.

'I ' trc [ inal t.rvo chuptcrrs irr this sccti<ln cxuntinc l..ut
rcprod uctivc biology from thc stundpoint ol 'ncurocrtclo-
crinc {lnc:tion. Ed1'thc Antliony rcviows lhc contribu'
t ion ol'thc hypothalarnus and antcrior pituitary to thc rc-
productivc uyclc. A rnajur coniri l tulion provitlcd b"v
Anthony's chaptcr is thc charactc-rization of both thc
dclivcry routcs ollutcinizing hormottc rclcesing hortrione
(LHRH) to gonadotropic liormoncs and thc hypothc-
sizcd "ultrashort" fccd-back ltxrps that. mry bc in-
volvcd. A. W. Gustafson and D. A. Darnassa closc this
volumc with a rcvicrv of plasn.ra tcstostcronc bincling to
scx stcroid-binding proteins, ancl the rolc of this proccss
in modulating asynchrony oftcstcs and acccssory organ
rccrudcsccnce.

Rc.cent Ltlvances in tlrc Sttttly of Ettt:; is an cx-
ffcmely wcll organizcd and frrcuscd volumc. Each
chaptcr is wcll written and editcd. Thcre is l i tt lc of thc
unc\.rJnncss soinciimcs associatcd with indcpcndcntly
written chaptcrs. Typographical crrors arc l'cw, and thc
only cosmctic drarvblick is thc tendcncy to ovcrrcducc
complcx figurcs. Chlptcrs arc dcsigncd to revictv our
c'.rrcnt lcvcl of undcrsianding of each topic and in this
sensc fu]fi l l  that role admirably. The ncw infcrrnelion,
tcchniqucs, and niodels that appcar throughout this
syrnposiurn volurne rnakc it an indispcnsible rvork lbr
birt bioiogisl^s. I would hope thatlte cent Advances in the
Study of Bats con{inues as a scries, witli pcrhlps the nc.rt
volume focusing on sys;tcmatics, biogcogrlphy, and thc
likc. I suspcct this briok wil l havc l imitcd appcal to non-
chiroptologisf: bccausc of its l irnitcd focus and pricetag
($69.50). However, I recommcnd this volume to rnam-
malogists ar, large bccausc of iis shte-cf-l.he-art kcat-
me nt. of birt flight, ccholocation, ancl rcproducrive biol-
ogy.

Jarncs il{. Ryan
Dcpartmeni of Biology
Hobart and Will iarn Snith Collcges
Gcncva. New Ycrrk 14.156 tJ.S.A.
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Announcements

I]IBLIOGRAPHY ON FRUI't RATS A\AILABLE

Craig Whitesell has written asking BRN to an-
nouncc that the publication "Fruit Bats (N{cgachirop-
tcra) of the S/orld: A Bibliography" is availablc frcc of
churge from: Institutc of Pacific islands Forcstry, 1 l5l
I 'unchbowl Strect, Rm. 323, Honolulu, l{arvaii 968 13.
Thc complctc citation for the publication is

N{orse, J. E., N'1. C. Faluiruw, C. D. Whitesel l ,  and J. A.
Belcirvin. 19E7. Fnrit  bats (N{cgachiroptcrr) of the worlcl :  a
bibl icgraphy. U.S. Dr'pt.  Agriculture, Bibl iographies and Lit-
erature of Agriculturc No. 53, iv + 38 pp.

r lAl '  StJPPOR'r '  rrLrND FOR I iASl. l i r rN l . - t i l {OPIt
An rlri lroc cornmili.cc of bat rcsLrarchcrs llonl

\ \ 'c:rk.:rn huropc hl is ircin fornrcd to scl i l l .  e f i lnd lo xssist
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lhcir cast-c-rn Europcan collcagucs in obti l ining motlcrn,
up-to-datc rcscarch cquiprncnL. Basic itcrns such as bat
clctcctors, collcction cquiprncnt, banding cquipmcnt,
ctc., arc cli l f icult to obtain bcclusc thcy arc not availablc
locll ly. If irnportcd, thcy rnust bc purchascd with
lbrcign currcncy, to which eastcrn Europcan rcsearch-
crs do not havc acccss. Thc committcc---consisting of
Prof. Dr. Ingcmar Ahlcn, Uppsala; Dr. Hans J. Baagoe,

CANADA

l\{cl!{aster University. Ham ilton, Ontario: In responsc
to your kind inviurtion, hcrewith find thc latest fron l"hc
"Great White North." Dr. Robert E. Garfield and I have
cont inucd our collabcrzrtive study of myometrial inner-
virtion in hlyotis lucifugus. Rcccntly, we examincd in
vilro myomctrial responses to clcctrical ficld stirnula-
tion and thc cffccs of a varicty of autonon-ric agonists
and antiigonists during thc annuai cycle (Manuscript
now irz contention). A scnior biology studcnt, Aleksan-
dcr Stosich, and I have cxplorcd the effccts ofopioids on
hibernal torpor. Alcx has produced a dcuiled descrip-
tion of thc arousal process and shown that, contrary to
carlicr reports, mosl. M. lucifugus (malcs) employ shiv-
ering thcrmogenesis during arousal.

I did achieve one scientific breakthrough this last-

',r'intcr. Field studies of thc ice at ihe entrance to
Craigmont Minc (latitude 45' 18'l$ shorved: weight
bcaring strength (WBS) < one chiroptologist fully
clothed (CFC).

Conelated with, if not rclated to, my drug-relatcd
activiLics dcscribcci above, I have bccn transfcrrcd to thc
Physiology and Pharmacology Division of the newly
creatcd Dcpartrnent of Biomcdical Scicnce. Last wcek
I couldn't. evcn spell Farinako!ogcy, now I arc onc. [G.
Dale I luchananl

Royal Ontario l\ luseum,lbronto: The ROM cxhibii
'fhe Bttt Cave, which ope ncd on January 16, 1988, has
rcccived a very positivc response liom the Canadian
prcss and public. For those of you rvho did not get a
sncnk prcvicw at thc Toronto bat rncctings last lall, thc
cxhibit is a rcalistic rcconsruclion of parls of St. Clair
cave in Jarnaica. Up to 12 visitors waik through the cave
ilt a timc. Each 15 nrinutc tour allorvs visitors thc
cxpcricncc ofvisidng a rcaiistic tropical cavc, contplcte
u,ith authcntic bat calls, dripping water, and 3000 bnts
hanging and appcaring to l ly' through the air. Particu-
ll ir lv ininrcssivc is thc "c.xodus" of t-.ats at i lrc cnd ot'thc

Voltrrur ' ' )1) :  lJ

Copcnhrgcn; Pctcr II. C. L.ina, L-cidcn; Plol '. Dr. Cicr-
lrard Ncuwcilcr, lvlunich; and Prol. Paul A. Rrccy,
Abcrdccn-is currcnlly solicit ing moncy or cclrripmcni
to be passcd to collcagucs in Czcchoslovakia, Poilnd,
Flungary, thc DDR, and thc Sovict Union. An1'onc
wishing to contribu(c rnay scnd funds to: Bat Support
for Eastcrn Europc, c/o Pctcr Il. C. Lina, E. tlc Bocr-van
Ri ikstrart ,23331 HH Lcidcn, Thc Ncthcr lands.

tour. Computcr--controllcd rnirrors and strobe lights
crcatc a very rcalistic imprcssion of lhousands of bats
exiting the cave. Visitors lcaving thc exhibit thcn may
procccd to Discovering Bat.s , a rclatcd cxhibit of graph-
ics, rnodels, spccimcns, and photos that i l lust-ral.c habiLs
and ccology ofbats. [Frorn a lcttcr and press rclcasc scnt
by .Iudy Eger, and fro;n my own visit to thc cxhibit-
.TAG]

FRANCE

Laboratoire de Paleontologie, Universite des Sci-
ences et'fechniques du Languedoc, N{ontpell ier: In
our lab in Nlontpcllier we are involr'ed in rcscarch
dealing with fossil bats, rnainly rclating to systemrtics,
phylogeny, evolution, and palcobiogcography. S tudcnts
in our institute arc mainly studying evolul-ioi.r proccsscs
(genetics, ecology), anrl one of thcm (postgracluate) is
rcady to look for a job conccrncd with bats. [Bernard
Sig6l

UNI'TED STATES

CALIFORNIA

University of California, Davis: No activc work rvith
bats. I bccame an cmcritus profcssor here on July 1,
1987. [ lValter E. l lorvard]

COLORADO

University of Colorado, l loulder: I am working on the
dcvclopmcnlal biology and natural history of a nutcrnal
colony o{ Myotis luctfugus locatcd at Fort. Laramrc
National Historical sitc in W1'onring. I prcscntcd prc-
l irninary data on aspccts of forclimb dcvclopnrcnt in
!,Iye1;s at lhc Bat Confcrcncc in Toronto ias[ Ocrtobcr.
-fhc currcnt study is along thc slnic l incs, ho*'trvcr, it. is
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ri luch morc dcl;l i lcd. Prcscntly I havc f 'crl lalc buts in thc
ieb giving birth to nconatcs, providing a tinrcd l)ost--
naLal scqucncc of dcvcloprncnt. Adult lbrnalcs are larcr
roturncd to thc maternity colony. [Rick AdlmsJ

ILLINOIS

Ill inois Wesleyan University, I)kurmington: I spcnt
tcn dlys in April at tlic American Muscum of Natural
History in New York, finishing up niy rcscarch on the
h1,oid anatomy of ernballonuroid bats. I havc onc more
gcnus to disscct this summer, and thcn will have looked
at all gcncra of emballonuroids except. Craseonyctcris.
The hyoid of emballonuroids is uncxpcctedly fascinat-
ing (to an anatomist), and I have some intcrcsting
obscrvations on function and phylogeny which I will
prcscnt in October in Calgary. I also spcnt time in thc
"rvilds" of northrvcstcrn l l l inois this sumrncr, mist-
nctting bats with three Illinois Wcslcyan studcnts: Dyncc
Ballcza, Pam Sponholtz, and Kcll ie Joncs. Aiicr a scvcn
ycar abscncc from field biology, it's bccn fun to got out
anci work with living bats again. To date, we have ncttctl
ninc species, including three I had not prcviously sccn
alive: Lasittrus cincre*s, Lasionycteris noctivagans,
andNycticeitu humeralis.I also rediscovcrcd thc joy of
ticks and chiggers (the bites are starting to heal, finally).
['lbm Griffiths]

KANSAS

Fort Flays State University, l-Iays: I arn directing a
rescarch projcct that is intendcd to reveal thc foraging
habirat of *re gray bat (IIyotis grisescens) in Kansas.
Thc only knorvn colony of this cndangered sprccie s in
Kansas is in the storm sewcr bcneath the city of Pitts-
burg in the southcastern corner of thc state. The sewcr
has bcen designated by the state as critical habitat for rhc
spccies, bui foraging areas criiical to the colony have
not bccn detgnnincd. Afl.cr the foraging arcas have lrccn
idcntified, they will be addcd to the iuea rccogniz.ecl as
crit ical hahitat for ttrc spccies in Kansas. Ficld invcsri-
gations are bcing concluctcd by a gracluate studcnt, Jan
Dccher frorn \Vest Germany, rvith thc assistancc cf an
cxperienced undcrgraduate, James Johnson. Thcy vis-
itcd the colony in Junc and tbund that Ibnales rvcre stili
carr,ving Lhcir young during foraging flights. Thercforc,
trlpping and banding werc postponcd unt-ii eiuly July.
Bcginning in early July, batr. cxit ing thc colony rvcrc
trappctl and bandccl with plastic split rings covercd with
rc{'lccl-ivc tapc. An ultrasound dctcctor is being usc<l to
dcti:rrnine thc existence r:f bats in all potcndal fbrlging
trcas, and a high-intensit; 'spotl ight cnablcs rccogni-
tion ol'bandcd bats. Dcchcr and Johnson wil l continuc
ici,"rntiff ing arcas usccl by gray blits succcssivcly fartltcr

frrlrn thc r(x)st t l lrou!j lrout t l ic sur.nnicr. FIollcl ir l ly, wc
rvil l  bc ablc. to dctcrrnino travcl corri iklrs as rvcll as
Iilraging itrcas so thcsc can bc protcctcd iilso. 'fhc

projcct is Jan's M.S. thcsis study at Fort Hays Statc
Univcrsi ty.

Aftcrhc graduatcs (probably in Augustol l9tt9), hc
int-cndcs [o movc to anothcr univcrsil.y to pursuc Ph.D.
stuclics rclatcd cithcr to bats or to mammalian conscrva-
tion and ccology in WcstAfrica. I lc wil l sumrnarizc the
rcsults of fte gray bat study at thc annual mccLings ncxt
spring of the SouthwesLcrn Associat.ion of Naturalisls
(in Arkansas) and thc American Socie ty of Marnn"ralo-
gists (in Ala-ska). [J. R. Choate]

MAINE

University of l\{aine, Farmington: Bob lr{artin has
bccn busy promoting the wclfiue of bats in Meine. Hc
has clonltcd hundrcds of hours of timc spcaking bcfore
wildlit 'e groups and public school classes, writ ing ar-
tlcles for local l\{ainc publications, and appearing on
radio and tclcvision programs in dcfense of bats. Bob
rcporls that his only "[cc" for speaking to the 5000+
school children he has addressed to date is thc requirc-
rncnt that one mcmbcr of the school stalT join Brt Con-
scrvalion Intcrnational. That way, the organizution
bencli-,s and therc is a continuing rcnrinder of blts aftcr
he lcaves. [Based on sc.vcra] letters l.o Tom Griffiths
from Bob Marlinl

MTCHIGAN

University of 1\{ichigan, lt l int: I am working on ADFI
reccptors in scveral spccics ofbaLs, and I am looking at
the rcrle of the pituitary in dclay dcvcloprncirt in Macro-
tus californicas. I am also intcrcst.cd in the rolc cf thc
pincal gland in thc control of rcproriucLion in bals.
IBruce Riclrardson]

NEW YORK

Nerv York State Department of  Heal th,  Rabies Lab,
Albany: We are continuing our rvork of rabies diagno-
sis in bit ing bats and bars that havc cornc i i i t.o conLlct
rvith clomcstic animals. We continuc to work cn rabics
c-pizootiology, cspccially t.hc rcierir:n ol- bat ni,. ics to
rirlr ics in tcrrr:strial mummals. [Chtrles'l-rinrarchi]

PENNSYL\ANIA

LInire rs i ty ol 'Scranton, Scranton: I  i l rn I in ishir ig ruy
post-doc at lhc Unir,orsity ol ' Wisconsin--lv{aclison,
lncl lxrvc acccptc(l an Assistant Prolbssor position in tl ic
Dcpartrrrcnt of [ j iologv. Llnivcrsity' of Scruinton to s[rrl
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in August, 1988. I am cufrcntly workil lg on k)ncl
vitarnin D ancl thyroid onilocrinology problctns. I havc
no sLudonts, anrll nced mastcr's studcnts at Scrant.on.
[ 'clr bat work, I am studying thc annual thyroid-
thyroxin cyclc in htyotis lucifugus in rclation to sca-

sonal rcproduction. Also, I am working on thg rglation-

ship of Vit. D to cndocrine systcm ol lvI .Lucifugus
lucifugus and havc found that hibcrnating bats are

hypovitaminosis D. I am especially intercstcd in bat
rcscarch on mineralizcd and rcproductivc tissucs utiliz-

ing tcchniques of biochcmistry, physiology, cndocri-
nology, and microscopic anatomy.'I 'hcse intcrests in-

cludc the biology and regulation of mineralized and

rcproductive tissues and the comparative morphology

and physiology of tissuc adeptation. [Gary Klviecinskil

RECENT LITERATURIT
Authors are requcsl.ed to send rcprints of thcir

papcrs to the Editor for inclusion in this section. R eccipt
of rcprints will facilitate completc and correct citation.
Our Recent Literature section is based upon scveral
bibliographic sources, and for obvious reasons can
nevcr be up-to-date. Any error or omission is inadver-
tent. Voluntary contributions for this section, especially
from rcsearchers cutside the lJnitcd Statcs, are most
wclcome.

ANATOIlY
Ando, K. 1988. Distribution and origin of vasoactive intesti-

nai  polypcpt ide (VIP)- immunoreact ive,  ace-
tylcholinesterase-pxrsitive and adrenergic ncrves of the
ccrebral arleries in the bent-wingcd bat (Mammalia:
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Rep. Gerrnanyl

TtlXAS

'l*xas -t 'ech University, ' l 'he l\ luseum: I hevc two
studcnLs in the Muscurn. Joaquin Arroyo-Cabralcs is

working on thc systcmat ics of  Dermanurct
(Enclzisthene s) harti i . Albcrt Kumirai is rvorking on a

comparison of cranial and post---{ranial anatolny, study-
ing systcmaticsof Stcnodcrmatinae. [Robert D. Ou'en]

UTAH

Ilrigham Young University, Provo: I have an urben
batprojcctplanncd and beginning in 1989. I alsoplan to
survcy ths status of thc Hawaiian hoary bat, but ovcr thc
ncxt 4-5 years. [Hal L. Blackl

Frecman, P. W. 1988. Frugivorous and animalivorous bats
(Microchiroptera): dental and cranial adaptations. Biol.

J. Linncan Soc., 33'.249-212. [Div. Zoo1., Stete Mus.,

tlniv. Nebrrukr, Lincoln, NE 68583j
Kawasaki, M., D. Margol iash, and N. Suga. 1988. Dclay-
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cortex of the vocalizing tnustached bat. J. Ncurophysiol.,
59 :623 -635. [Scripps Inst. Oceanography, Neurobiol.
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Rcp. Germanyl
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Lester, K. S., S. J. Hand, and F. Vincent. 1988. Adultphyl los-

tomid (bat) enamcl by scanning eleclron microscopy-
with a note on dermoptcran cnamei. Scanning Micros-
copy, 2:371-384. ISchool Dcnt. Cl in.,  Wcstmcacl Hospi-

tal,  Wcstmead, NSW 2145, Austral ial
I{os:;, L. S., G. D. Poilak, and J. }''1. Zook. 1988. Origh of

ascencling projcctions to an isofrequcncy rcgion of the
mustache bat's infcrior colliculus. J. Comp. Neurol.,
2i0:488-???. [Pol lak: Dcpt. Zoo1., Univ. Tcxris, Austin,
TX 787121

Uicda, W. 1986. Aspectos da morfologia lingual cias lrOs

espicies de morcegos hcmat6fagos (Chiroptcra, Phyl-

lostomidae).  Rcv. Brasi l .  Riol . ,  46:581-587. IDcpt.  dc

Zoologia, IBBMA, UNESP, Rubiao Junior, 18.61G-
Botucalu, Slo Paulo, Brirsi l l
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ancl foraging stratcgics of captivc phr' ' l lostolniLl fruit
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P.O. Box 295A, Agana, Cuam 96910, USAI

CYTOLOGY
Lacmle, L. K., and J. R. Cotter. 1988. Immunocytochcrnica'l

localization of vasoactive intcstinal Frolypcptide (VIP) in
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NEWS

To all subscribers to Bat Research News.' We need
more news. Please take just a minute to sit down and
type a briefparagraph about your research or conserva-
tion efforts, you bat-related travels, or the activities of
friends, students, or colieagues. If BRN is to become a
genuine newsletter (as so many of you told me you
wanted it to be), I need your contributions. My address
is on the inside front cover. Thanks to all of you who
have participated to date, and to ftose of you who are
inspired by this message to write something now. [Tom
Griffithsl

CANADA

Universit6 de Sherbrooke, Sherbrooke, QC: Yep!
Canada has spawned yet another bat lab, this time in

Quebec. For the past three years, I have becn based at
the Universitd de Sherbrooke. Although it is a fianco-
phone university, Sherbrooke has a numbcrofEnglish-
speaking professors, so tlle door is open to trose who
have even a limited working ability in Frcnch and arc
willing to try a new environment. In my lab we arc
deveioping three main areas of research. In one, we are
focusing on evaporative water loss in hibernating bats
and questioning how this influences winter arousal rates
and energy expenditure. Danielle Cloutier worked on
laboratory-based measures of water loss in Myotis
lucifugus and will finish her thcsis by Dccember 1988.
In anotherarea, we arecontinuing Lo lookatfrugivorous
bats, seed dispersal, and nutritional ecology. We have
made field measurements of Carollia perspicillata
energy expenditure using doubly-labelled water and
have recently established a small colony of Carollia in
thelab. Inathirdarea, wewillbe looking athorv rainfall
and foraging success affect the geographic distribution

of rcproductive male and fcmalc zllyolis spp. fDori
Thomasl

CZECHOSLOVAKIA

Institute of Systematical and Ecological Biology,
Czechoslovak Academy of Science, Brno: Frorn 198 I
to 1983, I worked in Algeria as a Maitre de Confercnces
(equivalent of Associate Professor) at thc Univcrsity oi
Setif. While there,I studied the ecology an,C activiry of
the local bat fauna, both in northern (Mediterranean)
and southern (desert) habitats, and collectcd bat spcei-
mens for further studies. The resuls arc thc subjcct of
sevcral papers, thc citations of which have appearcd in
BRN. In October 1983, I became Docent of Zoology
(again, equivalent to Associate Profcssor) at thc Purkync
University in Brno, Czeckoslovakia. As of January 1,
1989, my position will be senior mammalogist at the
Instrtute of Systematical and Ecological Biology, Cz-eck -
oslovak Academy of Science, Kvetna 8, 603 65, Brno.

Concerning lhe study of bats, I have studicd tirc
distribution and ecology of bats in S-Moravian lorv-
lands for over thirty ycars. Results have appearcd and
rvill appear in the journal Folia Zoologica. I arn also
monitoring the abundance of the guild of bat popula-
tions hibernating in thc caves of Moravian Karst. DaLr
from this study were presented at the Fiuropr:iin llal
Research Symposium in Prague, August 1987. Finally,
we arc studying the behavior and ecology of the lar{cst
known nursery colony of Myotis emarginatus,lmatcil
in the attic of a small hunting-casde near Lednicc. S
Moravia. Ir{ovemenls and age sfuctu-re of t]rat colcrry
wcre originally followed using bat banding, but rnass
banding was sLopped in 1980 and new technitlucs in-
clutl ing sound dcteclion (QIr4C )r4ini BD), mist-nt-urni;.
rcflcctivc tape and lighf mgging havc or wiil tre uscil in

- ) t
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the field research of that colony. Two undergraduates
and one graduate studcn| Zdenka Bauerova, partici-
pated in the above-mcntioned studies. Zdenka also
carried out her own rcsearch on feeding strategies of
insectivorousbats. Shewas ajuniormammalogistatthe
Institute of Vertebrate Zoology in Brno, but unfortu-
nately she died after a strect accident early this year.
This was a very sad event and a severe loss to both our
mammalogy and nature conservancy programs, as
Zdenkawas deeply involved in fte protection of nature
and bats in particular.

At the kind invitation of Gordon Kirkland of Ship-
pcnsburg University in Pennsylvania, I spent two months
in the United States and Canada in the fall of 1988.
Besides Gordie, other mammalogists who have sup-
ported my visit include V. M. Dalton, M. B.Fenton, K.
F. Koopman, T. H. Kunz, M. D. Tuttle, and D. E.
Wilson. I am much obliged to all of them. I visited
several universities, museums, and field stations, and I
pafticipated in bat research using modern, top-level
instrumentation. One of the goals of my visit was to
continue my study of the rnorphology and behavioral
ecology of the Nearctic Myotis lucifugus and the
Palearcic Myotis daubentonl. The study was supported
by my appointment as Short Term Visitor at the Smith-
sonian Institution. During my stay in the U.S., I also
presented several lectures and seminars on bats and
othcr mammals of Czechoslovakia for fie public and for
professionals and students of biology. [Jiri Gaisler]

EGYPT

U.S. Naval Medical Research Unit No. 3, Cairo:
Under the leadership of the late Dr. Harry Hoogstraal,
the Medical Zoology Dcpafiment at the U.S. Naval
N{edical Research Unit No. 3 (NAMRU-3) in Cairo has
had alonghistoryof studieson thebiology, distribution,
ecology, and parasites of bats. Many of the studies,
particularly those concerning infectious and parasitic
agents associated with bas in North and East Africa and
Southwestern Asia, continue. lAndrew J. N{ain]

SPAIN

Departamento de Biologia Celular, Universidad
Complutense, Madrid: My students and I are studying
the hypothalamus-hypophysis-m ammary-gonadal axi s
as it changes in female bas during their annual sexual
cycle. We use electron and optic microscopic-im-
munocytochemical techniques to study the various
organs implicated in this axis. We've published our
results on Myotis myotis in nine international rcviews
and five spanish ones, and we've presentcd our results
at several consresses. We would be interested in receiv-

ing information from our colleagues on keeping speucs
of Vespertilionidae alive in the laboratory. The infor-
madon would be useful to us and would allow us to
continue our work and obtain new results. [E. Muniz]

SWITZERLAND

University of Berne and Neuchatel: Our small bat
research group is predominantly involved in the bio-
acoustic investigation of Swiss bats. We are doing field
work on acoustic spccies determination, and are inves-
tigating the flexibility of bat echolocation behaviour in
the ficld. This activity has lcd to tlre development of
precision broadband ultrasonic detectors and ofa period
meter. flhe former is available as an add-on to the

QMC S100 and 5200 detectors or as a self-contained
instrument.) Since 1988 we have also started to do bat
conservation work in the canton of Beme. A Ph.D.
studcnt is developing a method for the determination of
bat species by their echolocation sounds, and another
graduate student is investigating the population dynam-
ics of nursery colonies of Myotis myotis andits depend-
ence on climatic factors. By 1990, Peter Zingg will
probably be looking for a post-doc program. Several
publications are on their way in the Revue Suisse de
T.oologie. lKarl Zbinden]

UNITED STATES

CALIFORNIA

Natural History Museum, Los Angeles County: I am
presently active in bat conservation, serving as the
Chair of the National Speleological Society Fauna
Protection Committee. The committee keeps tabs on
bat. conservation work and needs relating to caves and
caving in the U.S. My research is in three areas. I am
rescarching stable carbon isotope ratios in modern and
fossil bat guanos,asapotential tool forpaleoclimatic re-
construction. I am also studying heavy-metal records
prcserved in bat guano accumulations. Finally, I am
researching community structure of uopical insular bat
faunas using null-model simulation techniques. [Donald
A. McFarlanel

MAINE

BATS in Maine, New Sharon: As reported in the last
B/?N, Bob Martin has continued to promote the welfare
of Maine bas by speaking before live and media audi-
ences, by urging people to construct bat houses, and by
forming BATS in Maine, a conservation organization
whose initials stand for "Bats Are Threatened Species."
As part of his cfforts to raise the consciousness of Maine
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people, Bob founded "Maine Bat News" last June, a
newsletter that addresses all bat-related issues in Maine.
Bob writes: "With a group of former students, [I]
founded a non-profit bat group here in Maine to try to
stop the massive decline in bat populations and provide
bat conservation information...Along with the bat pro-
grams I have given at cost to over 8000 youngsters in
Maine since the fall of 1985, ourmajoraim is promoting
alternative housing forbats...wehave had several recent,
large projects: 20 bat houses are going up in the Oyster
River Bog thanks to the Oyster River Bog Association
and the Camden-Rockport High School,40 are going up
on Mt. Desert Island/Acadia National Park tianks to
ZackKlyver andthe College of the Atlantic, and 100 are
going up on Sugerloaf Mountain franks to tie Sugerloaf
Mountain Corporation." Bob also reports that his
organization is having some success atgetting individu-
als to put up one or more bat houses. More power to you,
Bob! [Based on several letters to Tom Griffiths from
Bob Martinl

NEW YORK

Cornell University, Ithaca: I have been busy this
summer with a number of activities, not the least of
which included writing a grant proposal to get me back
into bat flight research. Given the lag time of my last
"quick" project with Bob Foehring on the histochemis-
try of Artibeus janwicensis flight muscles (started in
1984 but justpublished tntheJournal of Morphology),
I'm hoping to get things moving and o have bas flying
in the lab before the end of 1988. Hugh Aldridge visited
Comell in July which gave the two of us a good chance
to argue over some current ideas concerning aerody-
namics and motor control. Otherwise, most of my time
has been devoted to a study of the morphology of
shoulder muscles in horses. A primary objective of this
work has been to elucidate the role of muscle compart-
ments in postural as well as more dynamic equine
activity (winning races, perhaps). Karyl Hurley, one of
our second year veterinary students, has been working
in the lab this summer doing much of the bench work
and helping me with several other projecs. [John
Hermansonl

OREGON

Southern Oregon State College, Ashland: I am work-
ing on the local distribution of overwintering T-adarida
brasiliensis in southern Oregon. I am also developing
techniques for monitoring population size of a large ma-
ternity colony of T. brasiliensis in northern Califomia.
Finally, I am studying the impact of cave "renovation"
and installation of air locks at Oreson Caves National

Monument on the resident bat community (6 species).
lStephen P. Cross]

VERMONT

Vermont Institute of Natural Science. Woodstock:
Margaret Barker, Program Director for VINS, has been
giving educational presentations on bats throughout
Vermont. She has spoken to a wide variety of persons,
from adults !o early elementary students. By all ac-
counts, hereducational programs havebeen effective in
changing people's attitudes on bats. [from a letter by
Bob Martin to Tom Griffithsl

RECENT LITERATURE
Authors are requested tro send reprints of theirpapers to
the Editor (Tom Griffiths) for inclusion in this section.
Receipt of reprints will facilitate complete and correct
citation. Our Recent Literature section is based upon
several bibliographic sources, and for obvious reasons
can never be up-to-date. Any error or omission is
inadvertent. Voluntary contributions for this section,
especially from researchers outside the United States,
are most welcome.
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Abstracts of Palters Presented at the Eighteenth Annual Nolth Anttr icatr Svtnpttsium otr B:i1 l{e:, t 'arr !r

at  the f  rn i ' r 'ers i tv of  Calgarv,  Caleat l .  . \ lbcr la

A Nlorphometric Comparison of Limb
Proportions in Phyllostomid Bats

Llcr cllt 'r '  r\trcletsoti

f )e1xrt  t rnert t  o l  Biologi t  a l  St ' iet t t r 's .

f ru i l t  ts i t r  of  ( . : r igurv

. \  tornp:rr isot t  of  t l t t  n ing prolxt t t i r t t ts o[  l rhr ' l lostonr id l tats

r{rrs rrnr ler t r rkt ' r r  jn ort lct  l ( )  ( le lefnr i l l ( ' i l  thI  l t : rp i r rg:r I r t l  t t ' r t t 's

t r i ; r la l r i l i t i tsolr l l t rorr tntonr;rrnlr i t t ' l t ; t t l l )c.srr i tx lu.srot t lndtL\ \

l r lk ' t t t l r t ' int tnnonbr:r l  inr l i ( ( ' \ (s( 'n iu()xr tar t lctal .  l1) l l l t rn.rrn

u' : r r .  f l r r  nrrr l t ivar iate: tat ist i te l  nr t ' t l t , rd ol  r t rLr l t i l r l t ' t l i : t t rnt t

n:rnt  : rnalrs i :  u l rs i rsecl  1() :u l l r l \ / ( '20 t r t t l rstr t 's  o l  l i t r tb pi t t l r r t -

t ior t r  I rorrr  l l r { i  sper inr t ' t ts  t t l r t lsetr t i r re : } ! )  g l r r r  r . r  o l  p l t r  lJ , rs-

1()nt i { l  l l : r t \ ; rs ut ' l l  l r r  I  gert t t r , r l  nt t t t t t t t r r l r ic l  b.r t . - l - l t t  t t t r t t1t l t t , -

rnt ' t r i< l r r l i l rs ist t l Iht ' r r ' i r tgu:rstotrr l r : t t i 'c l  loasi t t i i lar l t t t r t l rs isoi

st ' retr lskrr l lpar;ulrel ( r \ t t f l l r tst 'gt t t t t r t i t t t t t t l t t  Iocl t t t ' t t t r i r t t  i l

rntx l i t i r : r t ionr,  : tssot iat t ' r i  u i th l i tc l i t rg.  stc l t  i r t  l l t t  Jr fa( l  l t -q i r , r r .

: r r t '  in l r r t r  l l r r  r t ' i l t r l t ' t l  l t r  t l i t rg I r tor l r l ro l r tcr .  I  l r rs krr t t l  , r l

l r r ta l rs is rr t :n bt ' t rst f t t l  i t t  t l t tc t t t t i t r i t tg pl t r logerr t t i t  rc l . t t i ( , r1-

:h ips.  or  r r rorpl tOlogi t  l l  : i r r r i l : r t i t ics ( luC t()  s int i l i r r  l i t t t t  t iut t .

l 's inq rrrc l rsurt 'n)ents ol  l lont '> t : t thtr  t l t l t t r  u ' i t tg , r t t t l i t t r r  i t t  . i

\ t t i ( l \  ( ) t  t l r is  k i r r , l  ntav l t t  l l r  l . )  tcnr() \c sort t t 'ot  t l l ( '  e l l ( ) l  t l l i t t  r \

i  n i  r  i  t r rb l r  i r r t r  ocl  r  r r  t ' r l  u ht 'n l r l t  i  t r .e,  r . i r tg r t t t t lbt  ; r t r t ' . .

Foraging Strategies and Use of Space bv the
Indian False Vampire, Megaderma lyrct

(Nlegadermatidae)

I) .  , \ t rdt ' t .  I ) .  Kr ul l .  Cl"  \ l r r r i rnrr thr . r ,  S.  Srnni th lun,
. ] .  Brr la Singlr

I )ept .  o l  Bioloq\,  \ i r rL l ' r r i r . .  Zrxr l .  Inst .  Luiscrrs l r . .
ant l  L ' r t i t  o l  . \ r r i rn.  Rt ' l r l r r . ,  t r lat l r r r l i  Kirrnrr l r r j  [ 'n i r .

' \ l t l t , ruglr  
l t t t ; tq i t tg 5tr : l f ( 'q ies of  Lr ; t t  s l r r - ' r  ics r ; r t t  l t t  l i r t ' t l i t  t t ' t i

i tonr t l re i t  r r , r r l i l r , r logir  s.  i r r r l r r idurr ls r : rn bt  l l t 'x j l r le in t l r r ' i r

l i r r ; rg ing l r l l ravi<rrrr .  , \ lceadt ' r tnt  1t , r , r  i :  t ' r l rer  i tc l  1o rrst ' . r  r l r l -
( 'n1.rr \  l { ) r i rg ing- \urr t ( 'g\ . - l  hr  a i r r r  o l  t l r is  stLrr l r  r r : r r  to i r r r r ' ' t i -

Salr  l l ) r '  lorrrqing l r t ' l l r r  iour ; r r r r l  r rst  o i  sp:r t t '  br  l rc i  - l i r  i r ru, l l .

/ t ' ra.  \ \ ' t ' r : r r l i r , - t r . r rkcr l  |? rrrr l i r i t l r r ; r ls  t7 rn;r lcr .  l0 1r ' rn:r l ls t

i rorr t . r  r , r lorrr  , r I  ta.  . ]0t)  l I .  l i ra i r r  l l r t  l  inrr te l r t ' i i  r l r : t r r t t .

5orr th India,  l r t ' t t l t ' r r t  l )  \ l r r r  c l r  a l r t l  l i  . \pr i l  l  ! )88.  1- l  o ol  t  ie l r  t

l ) r rqniurt lenral t 'sg:rr t 'b i r t l r r r l r i l t rarrv i r rq l r : r r r r r r r i l lers. ' l r lo
f t ' rn:r l t 's  Nt ' r t ' | ( ) l  l ) regr ' r j r ) l  r ror  l l i r l . r l i r rq.  l - l t (  l r : r ls  t r t t r r ' r l

r t t i rc l t reslot  l i l l l r : r t r ler : . ( ) r r  l2ort : ts ions\ \ ' ( ' \ \ ' ( r ( ' i r t r r i r t t i r<t

rr i t l t t l r t 'b:r ts i r t tht ' i r lor : re ing:rr t ' ; r ' lorortr{ i { ) r t r i r r . r r r r r lorr22

orr : ts ions t t l  r , r r r l t i  lo l l r i r r  inr l i r i , l r r : r l r  thtoLtgl t  tht '  er t l r t ' . '

l t ig l r t .  InLi  i r  i r  l  r r : r l  l l . r t  s rrscr l  ont ' i l r  l  \ \  ( )  n{)}r-e\(  l  i rsrr  e ior : rgrr t t l

lut ' l rs l r , r r r r  l (X) rrr  to 1 krrr ; ru;rr  l rorrr  I l r t  ro lorrr .  Srrrr t ' : : l r r l

l rLrnt  i r rg l l i r l l r ts l r r  oJr t ' t l  l ro l  h :hort  l l iqhtr  t r r ' i t  l r  rn ?0 rrr  l t  orn : r
pt ' r l l l  l rnr l  lorrgt ' r  ronrr i r r r t ine f l ig l r ts { l lJ)  l ( )  ( i r .  200 rrr t .  \ \ r '
( ) l ) \ ( ' r ' \e( l  inr l i l i r lu:r l  r ' : r t  i l r l i , r rs i r t  t l r t  r r ie l r t l r  l r t  t iv i t r  o l  t l rc

l l r ls .  i l r ls t  r l r r rat iorrs l r r t  t l i r t t rsr t r l . r<<ort l i r rg lo t l r t ' : r ' r  l tnr l
reprocluct i rc s l : r te ol  t l rL i r , r ts.

Vor:al  Recoer l i t ion in Nlexi tan Frec-tai lcd Rats

. f . l ' .  [ i l r l t  orrr l r l

I ) t l l r t tnt t ' t t t  r r l  Zoologr.  i ' r r i r t  r r i l . ,  r r j  I  t  r r r r t ' : : i ' t

' l  r r 'cr t t r - i i rc nrr t . inq l l r i ts  o i  \ l t ' r r ,  l rn l r r ' , ' - t l r r i l t l  i l , l r  r r l r l

to l l t<t t i i  i rorr  l ) .n is (-rr ' , .  I  r  r : r : . , l r r r i r r r  f r r r ,  r r r r l  f r r i r  l1tSs.

ant l  1rr 'sct t tccl  n ' i t l t  p l : t t l r : r tk t l r , r i r r  r r lxr i i r r t l r t \  r1)  1r ' \ i  r l r (

l r r l ro l l r t 's is l l l r t  r r rot l rerr .  l r t r t i  l r t r l rs l r t rorrr l  : r  ( (  ) l i i i t ]  i rq( . ,  i in
t t r r ret t i rc t l t t ' r r r l l .  o l  k i r r .  I lot l ror  ,utr l  1rrr1, .  \ \ l (  l i  \ r ,  i i  , i r

\ ( ' l ) ;n i l t (  r  i r t  u l r t t  r r  i t (  -s< t i  crr  : i l ( ' ; l \  l r (  i l \ ru i r r .1 i i i  r r l r .Lrrr .  r  r

T.5rrn.rnr l lJ lJxT. i r r rn,r( '51)(( t i r t l t . ( ) r r t , r i r ! r : i r l , , r l  r l r r ' ; r rcrr . r : r
s l le: tkct  uar l r l r r r t ' r l  jLrst  l t t ' rorrr l  l l l  l t rcr l r  r r ' l r i i .  rurr l . i  s t r i l l t r l

r iot l i  l r , r t  r i tor l l l  j r r : l  insir l l  t l r t 'nrr l l .  I l ; r t :  o,rrr l t . t i  in io l l r t
: l I ( t t : r ( l l rouel t . r . ' r r t t t .L l i . t t r t , l , I1r l . r . r i , {Lr l r ' . I . r r l r r r , r l l r r r r r r . r i

l : rstet l  l0 rni t l t t l ls :  l rLrp t r  i : r l r  ut  r l  i  r r r i r rLr t t 's .  I ' , . r1 r ts l r r r r r : t . :
ut ' t t 'n) t l ts t i t t r l  l l r  tour l l t t i l te l l i t  : tntorrnt  ( ) l  i ; i r i ,  \ l ) (  i l l  r r  ( , i ,  l l
s i t l t ' , ,1 t l t t  ; i l r t t r .  rnr l '  j l i l r '  \J)r  r r l  in r , ,n l l r ,  I  i r r t l r  r  : [  l r  r r , , r l ,  L
( i r t t t to l l ) r ( \ (nt . r t i ( )n\rrrrr  i t l tn! i t1111,,rrpt t1", , ,11.11.1.-r t , , r

l l r ; r l  l r t : r r rk t : r l rc noi : t ' ( 'n l i rn i t t ( t l  l rorrr  t , l l  l r  : l l i , lLr , l .  \ l , r t l r , . l .

1; t t l t ' t i t ' t l  r l l ls  0 l  t l r t ' i r  ( ) \ \ ' i l  l i r i l )  or t  r  l l ! r : r ' ( ) l  . i  \ i l . t i l : l {  I ) r l } r :
l r r r l rs r l rorvrr l  n()  I ) r ( ' l ( ' l ( ' i r r  r .  I  l r i  r t  l i r r r l i r res i l r r l i , : r l r ' . i  l . ) l ( . { ,1

1rt t1r  t : t l i :  i r t  t t tot l i i ' r -1rrr1;  i l i i r i io i r '  i ; r  t l r i : .1,r ' ,  i , .

Roosting Bch:rviour of Hoarr Prats
(Lasiurus cinereus)

R.I I . i f . .  I l l r t r  l l i r  i l t ( l  ( . .1- .  Kr; ,  l r l t ' r
I ' , io logi t : r l  5t  i t ' t t t , : .  l  r r i r t  r . i t r  o l  ( i l r ig l r r i

[ ' r i t tgt : r t ] iot t l t l r l r ' ( l \ :n l ( l r i : r l r lo l t r t , r r : i l iorroi i r r r l r r r r i i r : r l l r

r t lnkrr l l t rn l r l r ' l r , ' ; t r r l ; r t r i l t l ) ( ' l t i t , \ l , t l i lo l r : r , r ' . r  i r r r r ' r l ia. , rL.r1
roo: i  r l lc t  t ion.  r r r , r : t i i tg l r , , t r i ,  l , r r . ,  . r r i r l  s i t ,  l i , l ,  l in.  l . : r ,  r , r l
i t tg I l t t l t l ts  r (x) \ (  \ \ ' i1 l r  t l r t  i r  rotrrr t  r r r  t l , r ,  lo i i l , r i , .of  t r t  l r  . r r r , i
s t ' l t ' t  l  r i t ls  l l r r t ; t ; r l r t  l r r  l r i  l r tor  i r l r ' : r  r l i r r  r  t  i l i l l t t  l l r t l r . r -  r r ,  l l  ls
s l t t  l l r  r  l ror t t  l  i r r t l .  r ; r in , r r r r l  srrnl i , t l r t .  l : runi l r  qr , r r r1, '  l r ,
( l i i (  l l ( l \  t t ( l t I  l t , r t t t  ( r l l (  l ( | ( , \ l  lo:rr to l l r r  t .  ) , l , , r t  t  i [ (  : l (  n(  l . , l l \
r r r t t l t ' r  l (X) nl  iu l ( l  l l i l \  l r r ' , . r r rst ' r l  l t r  l r iq l r  r r int l . .  i r r , r . , r i ) t r  r ) r , r i
t r r | l r  Vi , l , r r t l \ ( ) [ r rq() ] l l i l l r ) : i i l ( l i \nul) . r i l r r . l . , .nt . r ! i \ l r . t r l t i : t ( )

tht 's ; tntc l r t t ' r t  l t t tLI  o i tcn t l t r  . iun( l l r  r  r  t , ; l r  l r  i , : r r  I r  r r  i l l r t ,  . j
r l l t l : t ru!g<' l : t l t . t t  r , . t t l i t rq1r ' r r r : r l r . t r i . , r r r ' t l r i t1, , i l t { . l ( ; t  l l
n l t t t l t  t l t t ' r  urrr ' l rorrr .  I l r i \  ln i r \  l r  ipt l i , , r l , r r r t  in l t r r r r :  r ' i
g(  l t ( ' l i (  i l r i lk( ' l l l )  ( ) l  l l r (  l ) , , l l l t l . t i i i ) l t .

Energy N{onitorirrg bv Irtrsivor{}us Bat.\:
Sloppv r , r  Tight ( lo i r t ro l  ( ) [  F{}{r{ !  I r ; lakr. '

f .otr is l3r t tot t .  I l io loqr.  [ ' t t i r ' ,  t : t i r  cI  \ l l l t  i r t t loLr

Fnrqirorou: l t ; r ts l , t r t  r l i t  ts  t l l t t  r t t i  t t  l . t l i r '  i r  r l  l r  i t t ,  i tc t l l .

l ; r r l  1r , r , l  i t t  i r l , t ,  i t t  t . l t t ' t l  l l t ,  i  l t ' t , l , ' r ,  iL l . i r l l r  ' , i t  1: i t t i '  ' r : t

unr( ' \o l \  ( ' i l  qu( \ l  i ( )n is;  l ) i r  l ; . r t : . t t l  j i i . t  t  i l< t  t  i , , , , i i  i r r  t ; t i ' r , , , '  t  i r ,

l tasis of  t i l i -1,q, \  r ) r  l r to l l i t t  t t ' t lLt i l t  ! i l (  I l i :  \ \ '1 , , l l r  i r ' . i  { .  r r  ,1 l r t

l t t rspir ' t l la lu s( 'n l i - i l r l i l i ( i : r l t l i t ts i r t r r l r i r l t r t i t t ' l i  i , , t i ' t r , ' r l

; r r l j r rstc, l  ( iou-t totrr t : r l - l r iq l r t  l to i r t ; ,  l t t i i l - r  r t t t r ' l t ,  r l i ,  I  i ! r  r . l r ! . '

l l r t ro lonr.()rr i r , , l l t t r t l t t<tr l . t r t t l r r t l t . t r t r , r l t l i , l \ i ) . l r ' . r l r ( ) , i , ' , , i

lh:r t int : rL( ' l r r  l1 i ' ' . , t , ' t t l i . r r t r ( ,1] :ut( l l : - i " . , l l ( r l r i (1 ' ( l t i ,  i . t i r , . ,  t ' , ' l r ,

l r : rsal  t i i l t .  i  i t i :  gtrr t l t  ; r i l t  t i ' r i  t l t l i i  t r ) l i r l  i  r rL i t l r  i ; , ' , rLr  r , ' ,  I

t l le r ' \ l ) (  t  i r t tct t l r l  1r t ' r  i , r t l .  \ \ , '  i l i : t  r t . :  l i t ,  t  ot t l r , , i , ' l  11, ,111,, ' i r1

l ) ( )s i l i ( )n.r t t t l  r l . , r i r  l , t r ' ,1 t r t l : tkc i t ,  l l t t .  " r i , ,  t i i t i ,  t r t



l l

Prel' Sclection, Foraging and Habitat f ise bv
Chrotopterus auritus in (losta Rica

. \ .P.  lhookt ' ,  l ) ( ' lx t r l l l ) ( ' l ) t  o l  Zoologr.

I ' t r i rcts i t r  o l  I  t ' t t t l t 'sst ' t

I - l l  l t ' t ' r l inelr t t t l l rLrr t t i t t .v , l t l l t r t t t , r r t t  Lt l ( . l t t t t l t t l t l t r t t t r t t t t t l t i r

r r r r r , , l rscrr t t l  i t r  r r t l ; t i r i l r  l t l t t l  l l r  t l t r l io l t : l tk i r rg l r t  I l io logir l r l

Strr t ion l . r r  \ t l r l t .  ( .o: t ; t  Ri i : r .  I r r  l t t ' t l i r rg,  l r t ' l t : t r io l t r  tx l l t ' r t -

rnt ' r t {s t to i r t 'gr ' r t t t l r l t ' t l  l t t  l l t t r  r t l ts  t t : t t l  to t l t ' l t ' t l  : l l l ( l  ( . l l ( l l

s t ' l t ' t lcr l ;ur i t t l t i r . \ \ ' l t i l t r t ; r r t l l i r tq lot1t t t . r . ( . l t r t t l t t l t l ( t t t \ t t tLt i

/ r r r  sr  ru l r l r l  t l t t '  : t t t tot t l t t i i l lg l t t t l t  l l r  I  t l t t t i l t t toLts lv r t t t l l t i t l t  i ts

l r , , r l r  t l i rorrs l t : r  l f i0"  l r l t .  . \ t t luk s; t l l i t 's  ut ' r t ' t l i t t ' t tcc l  ot t l l  : t t

l i i r r l r l r r r r l l ; : r t r r r l r t r t l t t ' r  l l tn: t ro ist 'gt ' t l t ' ta l t ' t l  l ro l r t I l ight l r r t t l

l r ( ) \ i ' r l (  n(  l l r  l t t  t ' t l t 's .  k l r t r r l i t l r .  l iz l t t r ls  l t t t t l  to: l t ls  l l ts  i t l l t t t r t t l

l { : r i l io t r : r t  L i t tg s l to lct l  t l t : t t  t l t i ' l r r t t  I r t t t t t t ' t l  i t t  I  l la.  o l  s l l t t t r l r

Iorr ' : l , l r t t ; t t t ' l r i l r ; r l t t t t ' t izct l l t rstal l t ' t t ' t l ( i l l l ( ) l ) \ ( ' l l l ( lg( l ) l l r ( ' ( ' \

l r l t l  l , r r r  r r t i t lc tqtorr  t l r .  I  l tcst '  t t 's t t l ts  st tggt ' :1 t l lat  ( , ' .  t l t t i l r i r

I l r r  t r  " : i l  :ut t l -ur t i l  lot : tc i t l lL \ l i i l l ( 'g\ .  l r l r r t t i l lS \ ( l ( ' ( t t ' (1.

: r  I i t t '1r t t r .

Act iv i tv Patterns and Foragin5i  Behaviour of

Hipposideros turpis on Iriomote Island as

Dctermined bv Radio-telemetrv

P. I l ro l  t t ,  R. Bertr  l t l ld S. \ Iatstr l l l r l r l l

I )e lxr t  t r r t t ' l t t  o l  Pr io logr ' .  1r( lL ' \  a l ld the St hr lo l  o l

. \ l l i t 'd LIca I  t  h S( ' i ( 'nces, \ ' l t t t lagtrchi  [ -n ivcr s i t r

I l r t  ( ) l t l  \ \ ' r r r lc l  l t ' r r t - r rostdbat,Hippttstr l r r r ; . r l l r rp l . l ,  l i r t 's i r r

r r t : r r rnt : rdr  t r t l t l te l :  r l l r  l t tot t l l l l t i t tot ts I r i r l r l t t l t t ' ls la l lc l  at  tht '

Sorr tht ' r t t  t ' t r t l  o l  t l t t '  Rr t tkr  Lr  t  l la i r r '  I - l t i r  t  ot lst l tn l - l ret l r t t ' t t t  r

b:r t  foragcs ior  bcct ] t 's  i t r  t l t t '  t ler tst  t t  opi t  a l  l i r r  t 's t  Obst 'n t t  iot t '

n i t l r  r r ig, l r t  r is iorr  gogg, l t 's : t I t t l  l l  l lat  t l t l t r lot .  sr lBg( 's l : l  l l \ -
(at( l rcr  In( ' l l r ( ) t l  r r l  l tcding si l t t i lar  1o that r tL Ht l t l t r tstdrrr ts

tornrnrt .st t r t i t t t t t l l l .d iu lot ta. . \ r t l r t ' resul to l  l tpr l l inr inanracl io-

le l r ' r r rc l t  r  s l l r ( l \  ( r ) I l ( l t l (  t ( ' t l  i r t  . I t r r r t '  l ! )88,  i t  : l1 lpt ' l r ls  t l r : r : r t  inr l i -

r  i r lL l r l  l ; l t ts  l l tv t  l t l '1 t ' t l t ' t l  lotr tg i r tg s i tcs.  
. l  

l t t ' r  l t ' r t r t ' l l t t  t tx t ; t

l l l  ( lu\k.  returrr i l lg i t rst  I tefort ' t l : t l t t .  r t l t l lotrgl t  st ' retal  l t r t t t ts

r : rc l r r t ig l r t l l t (  s l ) ( r l l l r : r l rg i t tg i r t t r t to l l i l t ' i I t l t t t 'sbt t r r t t ' l t lot l tg-
i l lg l l r - '111t

Volrrrrrc '29:  l

Sociai Structure in Big Bror.vn Eats

. f .1. .  ( . t ' l rck
I)e1xrr  t rnt 'n l  o l  Biologr,  \or  k I rn ivt ' rs i t r

l lot l r  l l r t ,orr  l r r r t l  l r  l i r l i te ' t l  i l ln( , l r l t  o i  crrrpir i i : r l  cv ic lcnt t '
\ugg(st  t l )Jt  l ( 'n l lx ' r i l t ( 'zolr t , l l : r ls  n la l (  : l l ( l  r i is l t t , rst , l l r t lot t t l r
5o l l l (  r ( '  s l rorr l t l  lx '  l i t t l t 'o l  no q(,n( ' t i (  a l i l l ( , lerr{ i : r t rorr  bet l . t t ' r r
st t i t l ro l r t r l l r t iorrs.  I r r  l r ig l ) l ( ) \ \ ' r )  l ) ; t ts.  holcvet,  t l r t . rc:Lr l1:  o l
t  xr  l r rs ior t  r r l r t ' r i r r r t ' r r t :  sugg,esl  t l l i l l  ntat t , t r t in t  o lorr i t ,s l r r t , r l is-
( lct(  ro( i : r l  r r r r i l : .  I  r r ret l  t , r rzrnt t 'c ler t r r r l t l r i l r t 's is t ( )  l ( ,s l  th( ,
I t r l rot l r ls is l l r : t l  l l rcrrr t . rn l rcrsof  orr t , to lorrr  n i l l l te rrrol  r lo: t l r
I l l l i tc t l  toortel t r to l l r t ' l t l t : r r t torrr i ' r r rbt tsolol l i t , r to lonies5krrr

to 100 krrr : t l ) :111. Bl()()( l  s i rnr l rJt ,s l r t r , ro l lc t tccl  l rorrr  l tats rrr  srx
t  o lorr i t 's  i r r  sout l r t . rn C)nt : r r  io : r r rd ; r t  l r . : r : t  c ie l r t  l ro l r  r lot  p l r i t
I rx i  l r r t r i r re 21 t ,nzrrnt ,  s\st( 'nrs : t i lonrr l  rnc to tor l l t : t r t '  t l te
a( ' r1( ' l i (  s i rn i l : r r i t r  l rctnt ' t  n lurc l  I  i t l i i r r  t l te rrr lorr i t  s.

The Indiana Bat and Grav Bal Comprehensive
Plan for Missouri

R.1. .  ( l l r ru:on
\ l issorrr  i  I ) t  1r :u t rnt ,n l  o l  ( l rnst ' r ' r  ut iorr

I  l r t ' t r l issotn i  I ) t ,prrr  t r r rcrr t  o l  ( lorrst , r r  l t t iorr  (  t r l l ) ( i I  l l r r  t levt ' l -
o l r t t l  l r  r  orrr l  r r  t ' l r t ' r r r i r  r '  l l l l r r r  lo r  r r  r r t l i r l i t t t ,  ( , r )  i ( ) t  (  (  in( ' l t t .  n) ln-
i rg(nr(nt .  l r r r t l  r tsclrr t l t : r t t i r i t i ts  lor  t ' r r r l : r r rgct l t l  l ; : t ts  i r r  \1 is
sorrr i . . i l r r ' tcn \ ( ' i l r l t l ; r r rs lu ' r i [ i t ,sobj t r t ives.( l ( l (g l l tesre: l ) ( )n-
: i l r i l i t ics.  t rnt l  i r lcrr t i l i t .s  \ur t ( . r : i ( 's  l t r rc l  tarks to l t r  l icr lornrcr l .
I  l t t '  qo:r  ls  o l  t l r t '  p l : r r r  : r r  r ' :  I  J  to h:r  l t  t  l r r  c l t ' r  l  ine ol  I r rc i i : tna blr ts

in \ l i : :orr t i ,  : r r r t l  2t  to int t l r rst  l to l rLr l : r t iorrs ol  bol l r  l t r r l i ; rna
l l r ls ; r r t r l  c l r r  l ) : r l :  i r r  l \ l issoLrr i  l t r  I l r l  nr t l  of  t l r t ,p lan 1x,r iot l .
I  l r r 'p l ;ut  r lcr t  r  i l r t  s r rn : rnr l t i t iorrs l ) i ( )qr  arrr  o i  r tst , : r r t  h.  pol l r la-
(  i r i r t  n rort i tor  i  r ru.  l r : r l t i t : r t  r r r  t l  Lr is i t iorr : r r r r l  l ) l  r  ) t ( , (  l i ( ) l r .  l r r r r l  p i r l t -
l i r  l r l l r t l t iorr .  I t  wi l l  : r l lorr '  I I I ) ( i  prrsr i r r r r t , i  to pl ; r r r  lu: ln:rge
nrert l  r r r r r l  rcsclrrr  I r : rc l i r  i ( i r ' : .  to l r l lot : r t t ' lutrc l ine, : r r rd to sel  arrc l

l r t iot i t izc l r r r r r r r : r luorkolr  j t , t t i rcr .  l t : r lsot ,stabl is l r rsui tcr iebr
rr l r r t l r l0nt : rsrnl  l ) r i )g l ( \ \ lo$l t r r l rnt t ' t i t tgt l r t 's t l t l t , r l  0 l l j r , t i r t , .

Pulmo-cutaneous Water Loss in
Hibernat ine.  Bats

I) lur  i t . l  l r , ,  ( l lorr t  ic ' r
I r i io logr.  [  - r r i r  ets i t r  Sht,rbrookt,

This paper won firsl place in rhe graduate student
(:ornpetrtron.

f ( , r  t ( , t ) l l ) ( . l l l t r , / ( )n(  l ) l l l \ .  l r i l t t  t r i l t i iorr  is  l l t r ' l l r inr : r t r  ; r r lapl : t -
u()rr  t ( )  l ( )ns l t , r r l  r l r l r r r  t ions i r r  r r ' i r r t t . r  Ioor l  .n;r i ]abi l i t r .  I i r r -

l ior  i rsr ' l l  i5 l lo l  (n( , lq( , l i t l r l l r  r r ts l l r .  l ro\ t , r t ' r . ; r tOrrs:r l  i tUrn
tr l r l r r i r  i r .  I i : r r  tors 1lr : r l  i l f l ( , (  t : r r ( )L l5: l l  1r t ' t luerrr t  r r ru l t l  p lar  : t  ker
rol t '  i r r  l r i l ter  r r : r t  i ( ) i l  ( ,1ter! : (  t i (  5.  \ \ i .ntr . l rsrrr Id tot : l l  ( , \  ap() l . r l l ( ,n
l  l l t ' r  loss t  I ' . \ \ ' I -  r  l t r  l r lat  i r rg l t : r ts i r r  : r ' : r l t ' t l  t  l r : rnrber s plx. i r let l
r r  i th r l i l l t .x . l t  r l r r  l r i r  l lo ls.  \ \ ' l t t t , r  lost  l r r  tor l r i t l  bats t2-  i0( . t
nrrs to l lcr lc i l  i r r  l r  t l t ,sr i r ; t r r t .  Ioral  F. \ \ '1.  l l rs i r r  t l r t  or t l t , r  of
50.7rrrg l rot l r  l  l r lo t i ; r r  : l l  80oo R.IJ.  t '1 ' ; r  +20( l r .  \ int  t '  K:r l lcrr
i  I1)( i  I  i  int l i tatcr l  thal : r  { i .0g.11r,o1rr  1r i r . i / r r r r r . r  rorr l r l  lost ,u1r rrr
t ) .25?gol  urr l r ' r  l l t , lo l , r r t ' t t l ingt() i l l ( )us(. \ \ ' r ' ( : ln( l r l (u l l r te lhr l
l ) i t l \  n l l l \  ; l ( l t r \ (  l t l  in lcn:r ls;r \  s l t ( ) r l  . t :  l  i l l t r :  to r t 'hvr l t - : t t t , i f
l l t t ' r  loosl  sol i t : r r i l r .  \ \ ' t ' l t ls , ,  l ' ,ut i t i , 'nrr l  r , , r . r l  l  \ \  L l , r t \ \ ' f ( . r )

l )u l t i t l ) l t : i l \  ; tnt l  r  I r l : tnt ,otrs l ( )u l ( 's .  I ) l l ln l ( )n l t t . t  losst 's r t , r t ,

l lut  Rt 'st 'u l t  l )  N( ' \ \ 's

Foraeins Strateeies of Nocturnal
Aerial Insectivores

R. \1.  I l r ieh:rrrr
l t r io logi t ; r l  Sci tn<t,s,  [ ' r r i i t , ts i t r  o l  ( iu lg;rrr

,  
I  l r t , l iLrr l ro.r 'o l  t l , is : l r r r l r  u;rr tot l t , l t , r r r r i r rcu. l rc l l t t , r  t l t t , l l t , r

( l ( ' l (  (  I  l ( )n : r  s l t  l l .  r r  int  e l r l r t ,  r r l r r  l t l ro l r )q\  ( )1 l ) t ( , \  l tv l t i l l r l l i l in
( l i ' l ( ' l1 l ) l l r ( . \  t l r r . loLrqi t rg \ l r i l l ( ,e i ( , \  o l  rorrrrrrotr  r r ig l r t l r . r r rks
t( , l t r t r r l t i l t , .s  i r l r rorr  r rnt l  l t ic  l l totr . t r  l t : r t :  t / :7;1r.surtr . i  / . i rst i i . r l  in
t l r '  ( )k: t r r r re:rrr  \ ' : r l l t r  o l  I l r  i r r . l t  ( . , , l r r r r r l , j . r .  I  l  j r ( , ( l r (  t ( , ( t  t t ]1r l
i ( ' l ; t t r \ ( , t ( t  1. , .  l t t \ t  t r . i :  I I  ( , .  l lur tor  lor : rg ing l loLi ts r l torr l r l  l lc
I ( ' \ l t i ( l ( ( l i r r l i r r r r , : rnt l t lLrrrr l i , r r r l r r l te l r t l t , r t . ls .2r( . . r r t i r t r t rd i t , t

l r r l r r r l t l r : r r r i l t l r t r i r , , r i lpr t , rs l rorr i t l l ; r , l l r reo. ;nt i l l l ) ( . . r r t i r tor

: l r ,Lt l r l  l r . i l  i .  \ l . r (  l . t i l l l \  l t ,s :  t  i r r l l t , r . r l  l r ; r l t i t l r ls .  I  l . r r r r r l  t l r : r t
( . .  l i r lor  lorret ,  l r i r  L i  l rorrr  s pt , r  t l : r r  i r r  2 l roLrt : .  I  l r t ,  r i r r r i r rq ol
l iorr ls.  l t r r l  r ro l  t l r I  l I r r r l rot : t l  l ) i t i l ( , l l l  r r l rs r0ir t , l ; r t | t l  u i t l r  l ie l r t
lcrc is.  1: .  / r l r  r l  l l t . r r  ior  1. . : r  to i i .0 l rorus 1i t , r  r r ie l r t  rv i t l t  l rorr ts
i ) ( (  rn l l i lg l l t r ( ) i rg l l ( )ut  t l i t . l t ig l t t .  ( , .  tntr t r t r  ( , i l t  t l l ( , \ iUl t ( , t \ l ) ( ,
l r r r t i  : rzt  0 l  1 l r t . r  l r l  t l t (  \ : i tn(  r : t l t , ; ts  1t .  / r r . i r  i r r .  t ! i l l r  l rot l t  s lxt  r t ,s
l ( ) r i rg i le. t l l l t ( \ i tn l ls i r t l i0 ' , , , , ,1r l r ,  r r r r r , . I r , , r t r lLrr l t , t l r . r r ; r t t l r is
\ r l t ( l \  \ l l ( .  l t  r i r I r  l r l , r  l l r t t l r .  l r r t , r l i r t l r l l l t . i r r  l inr t , : r r r t l  s l l r t , ,
(  \ ( ' t ls  l l t ( ,  i l l ( ) \ l  i l t l lu( ,n(( ,  ( )n l l t (  1( , l i lq i t rg l l t , l r : [ iorrr  o l  l r0 l l t
:1x r  i t  s



Bat Rest 'arc'h Ncrvs 1ir\ \ ' rrr  t t ' r  I  ()dlJ

cst inr . r l r ' r1 l ) \  i11( ' , r \ur inq t l r t  t i t l l r l  ro l r r r r r t ' i r  l r  I r t ' : r r l - l ror l r  p l t ' -

!h isrnogr:r1r l r .  I i t l r r l r , r l t tnt t ' ' ' , r ' t ' t t ' l t tu{r '0.0-1t i rn l r0.(X):SE)

lrr t l  l l l r t r  l rx ' rL l i rct l  i r t  (  \nr 'n l (  l r  lou l t t ' t l t t t ' t t r  i t 's .  I l : t1s l ; t r ' l r t l t t  t l

{or  l l r r i , r r ls  of  onlr  l .1 i  r t t i r tLr t t r .  lo l lor t t ' t l  l t r  l lorr t r  o l  l rpt tca

Lrr : t i r rg lor . i  l . ( i r r r i r r r i t r ' : i l . lSl . ( l . r l t r r l r r l ion.ot  l ru l rnott ; r r r
I0sst 's i r r r l i r : r t ,  r l  t l r r r t  t l t j .  t ' rLt l t ' r  r ) r ) t r  i l )u l ( ' \  l t 's :  th: t t r  I  oo () l  t ( ) t r l

l . \ \ '1. .  . \ l t j r , r r r , :11 11.11r l r r  r l r r r  r r t l r  l r ibctr t r t t  i r t  tevcs ol  r r ints

Ir : r r i r rggx' : r tcr  t i r , r r t ! ) { ) ' ' "1{ . l l . . t t t r t t t t ' i r r t isol tst ' tvr t l iot ts i l t t l i r . r te

I l l r t  t l r t  r  (  i ln \ (  l ( ' (  t  . iu ls r r  i t l r  r ts lotr  r r r  70' ,  R. i1.  l ' l r is  st t t t i r

i r rL l i t :Ltcs t l rat  \ l r0r 'R.I l . .  ar I  lo$.  $:r t t ' t  r l l l \  del(nnlnI

ruorr : l r l  lLt ' r l r r t ' r t t r ,  l r r t t i  I t l r t t t  : t11t ' r l  u i r t let  e l tergr l r t t i lgets.

I  l r  is  : tLrr l r  : r ls()  un( lcr l  i  n(  \  t lLr t  r  l r rst t ' t  i r rg nr:rr  p lar  an inr l ) ( ) r -

l . t l l l  I | ' l (  i t t  l r , ' r l r  t r l t tLt  , , ,1t . ,  t r . t I i  r t t .

Crit ical Habitat of the Cray Bat
(Myotis g/is€sr€ns) in Kansas

.1.  I ) t ' rho an( l  .J.R. ( l l roate

l-ol t  Hrrvs State I  ' r r iversi t ' t

( i tar  l rat : . .1/1,o/r . i  grrrr ' . r r r ' l?. \ ,  \ \ ' ( ' r ( ' t rappt ' t l  l t t t t l  butr t l t ' t l ; t :

t l t t ' r  t ' r t retgecl  I tonr t ] r t ' { ) t ) l \  l r ) ( ) \ \ ' l l  t t tatct l t i t r  cr l lonr lor  th l

s l ret i t 's  i r r  Kruts;rs.  I ' l t r r  st t l rset l t te l r t l r  nt t t t  s l tot l ighted i t r

l i r ragirrg r t l ( 'as 1{)  r l t ' t t ' r r r i t t t '  t l r t '  t  r i t ic l r l  I rabi tat  of  the ct t lor t r ' .

Ft  nral ts r ' ( r f  st i l l  r l r r r r  i t tg l t : t l l -grou' t t  vortng i t t  f l ight  in lat t :

. fLrnt ' .  buI  \ r )u i ls  \ \ ' r i r r  ( ) r )  t l te u i r tgbr c l r tJr  . fu l r ' . ' l 'hebats rrsed

r i l rar ian l l ( '1rr : r \  f l r ' : r r r : r rs i t t  t 'at l r  sutr t t t tct  bt t l .  as the to lot t r

s izt '  i r r t  r t  l r : r ' t l  t l rn i r rg l l r tc r t t r t t t r r t ' r  t  possiblr  c l t t t '  to at t  i r t f l t rx oI

b:r ts l rour t r i lorrr t 's  i r r  \ l i r .orrr i1.  l l rer  begatr  f lv ing direct l l

or  cr  larr t i  to their  [or  : rg ing : r r  r ' : rs.  ( ' ra\  bats n crc found u i th i r t  a

l  { j  kur r  at l ius oI  t l r t '  s lor  r r r  \e\ \  ( ' l  cr ln:rn( es.  - fhev aplreared to ht '

r rorr-sper i I i r  in t l r i i r  : t l t< l i r t t t  o l  loraei t tq:u( ' i ts  s()  lot tq as

\ \ : l tcr  1\ ' i l :  iJ l (s( 'n l  ln( l  dCns( t ( ) l ( 's t  (ovet () l  stct '1]  s lopcs

.r I l , r r r lc t l  ] ) r . t (  (  t i r )n l r , r r t  r r ' i r t<1.  . \  t rot l  t l t  tar l t  t l  l t t t : i l r r is  , r f

l i : r l r i t : r l  l t ' r l r r i r r 'n l ( 'n ls l r5 r l t ' l t ' t r t incr l  I I r r tn t  i r t r t l : t r  pJrr ls is st i l l

i l r  l ) l ( )gI(  s\ .

Prel' Detection and Foraging Behaviour of the
Lons-eared Bat, Myotis euotis

Plrt r l  , \ .  Faurc
l) t 'p l r r  I rnt  r r t  of  Biologicul  St  icnccs,

- I - l r t  I  r r i r  cr ' : i tv  o l  ( i l lgan

This paper l f 'on secorld pl ize ir t  the gra<luate

stLldent c()ml)el i l ion.  .

. \ I lo l r . r  r i  o1r.r  i :  . t  rnt , r l l .  i r t . r ' t  t i r r r rot ts l ) : t l  l l l i l l  lx lsstssls l l t t '

l r r rgt ' r1 t l r r :  ( ) l  iu l \  \ r ) r l l r  \ t t t l t i t : t t t  
' i1r 'o1i . r . ' l l r is  

b: t l  is  t r r t r l -

rnonlr  t l t 's t  r i l r r r l  :s  l r  g l t . t t r i t r t t  11;et  i t 's  l l " i l tc i l t r  l1)72, 
--or l t t rg

:rrrr l  Rrrr  r t t ' r  l  ! )87 i .  : r r r t l  r r l t  i  l t  r t tor l t l to logi t  ; i l  t ' r  ic letr t  e sr tggt 'sts

rhl t , l l .  r ' r 'o1l . r  is  i t ic : r l lsui t t t l  lot  th i :  lor : rg i l rg snle,  obset l l -

t ions i  f i t  l t l  or  l l r l ror . r torr  r  , r1 el t ' : r r i r te l rc lutr  iot t t  an'  l : r t  k i r tg.  I

t 'xr i rn inct l  l l r t  l i i r : rg i r tq l rc l l t r iotrroi  . l . l . r i 'o l t .sr t t r t l t t  la l ;o l l totv

t  orr t l i t iorrs arrr l  i r r r t 's t ig^:r t t t l  l l t t  : t ' r ts,r r r  t  t t t 's  t tst ' t l  l ; r ' ,1 '1.  r  i ' , r l i . i

lor l ) l ( ' \ ( i ( t ( ' ( t i r l t . ( . l t l r t i r r  l : : r t : r t : t t l i l rg l t ' l l r t r l t t lot l ts, l r r t t rvete

:r  lso r : r l l r l t l t 'o l  (  . l l  ) lur  l  nq 1: t  t  r  , , t t  t l r t ' l  i I tg.  I t t t ' l i r t t  i t tat  r  r t  sLt l ts

in( l i ( i r t ( ' t l rat l>r t ' rqct t t 'nr t t ' t l . , r t t r t t i r l t l r i r t t 'ar lstr f I i t i t ' t t l forpt t ' r

i l t t r t t iOrr : . \ l . t " t ' , t ( i : ( i ln l ( , ( . l t ( l l i r t t I r i r tg,r l t ( ) l l l \ \ \ ' i lh() l l t thel l \e
ol  r  i r r i : r l  or  l t  l to lo<:r l i , rn r  r rcr .  I ) r t  \  n l ( ) \ ' ( ' r l rc l l t  a l : t l ; t1 l1x ' : t ts l<t

l : t l t t t i l t l ;ot t l tn l \ (n\( , t \ r r t t ; r t : t t iot l : t l t t t l ( ) t i l \ ; l11' l lot l t r t t : t t l l l r

r l t ' l r  t  t t ' r l .  . \ t l r l i t i , r r r l r l l r .  . r l l i r (  | .  \ r ' ( l l l ( ' l ) (  t  s ol  . \1.  r ' i ' r r l r r  l i r t , rg i t tg

lot  ntol l tsrr l t t ' t r t , r t t lcr l l r r t l t ' l l t t r t i t t t  r r l t t l l t t rot  t to l t ' t l to l tx; t -

t  i , r r r  r r ' l r '  t rscr l  r r  l r i l r '  q l l l tn i r t r l .

Variations in the Heads and Teeth of Bats:
Implications for Foraging Behaviour

M.B. Fett tot t

l )epartrnctr t  oI  Biolog-r ' ,  \ 'ot  k fJrr iversi t l

I  t rxrk rrrerrsrr ternents () l  l r r>t lv s ize ( lot t ; t tnt  l t ' I tgt l r ) ,  I t t 'at l  stze

Irrrndvlocanine lcrrgth : r r r t l  l ) l ls to i t l  u idth),  a l r t l  gal)e ( t (x) t l t -

r  ou l tngth : rncl  lv idth )  in 215 s1>et i t 's  o l  l>ats : t t t t l  t tsed t t 'gt  crs iu l  t

analysis of  <r>l : r t i : r t t t t '  t ( )  cxalni l )c t  r t r re lat i t l l ts  bctu ' t t I t  t l l t 's t '

[c : r t r r tes at tc l  krragi l re behavir t t t r .  I t t  t l t t ' l r l r : t l rs is,  "at l in la]- tat-

ing" bats int  luclcd I 'ht  l lostotni t t l te (  1 5 ) ,  l .nrbal lo l r r r r idae (  l  lJ l ,

I f t rnnoopi t lat '  1tr1,  Nrx t i l ionidac (2),  Nrt  rer ic l : re (7),  \ {cgadt ' r -

rnat ic lac (3),  RhinoJophidat t25),  I I i l ;posidt ' r  idat '  (  I  7) .  \ t rzo-

lxrc l idac t  l  ) ,  \ 'esy;el t i l iorr i t lat  t ( i2) ,  : rncl  \ {o lossic lae (3l i ) .  u hi l t
' ' ( ) ther l ) : r ts"  n 'crc Plrr l lostornic l i r t '  (?9,  inclut l i l lg t l le t l t tee

vampircs)arrc l  Pteroprxl idat '1221. I t r  t r r t tst  s i t t t : t t ions,  tht ' r t ' t r t ' r t '

s igni l i rant  ( t r )  0.001) relat ionships bt ' t t ' t t ' t t  bat  s izt ' l t r t r l  l te:rd

sir t 'arrc l  lcr tgth ant l  u ic l th oI  t l I ( 'g i r l )e.  ar tc l  n i t l t in t ] r t ' : t t t i tnal-

eat ing l )ats,  : rnalrs is o[  <t t r : t r i . t t t t t  s l torr 'et l  s igni t i ra l r t

r l r ) t ) .00l l r l i f fetel t rer lutrr tcr t larrr i l i t ' r .B: t tst ts i t tg(r) l l l r t l t r , ) l r \

. r t ' r  i : r l  Ioraging tenr l  to l t : t r t 's : t t ; t l lcr  l r t ' ; t t l r ; r t t r l  tecth t l t : t t t  t l tost '

u: ing sal lv lor : rg ing. f - l r t 'nrolossic ls: t t t t l  t l t t 'h ip lxrs i t let i t ls : r t t '

cx(cpl i ( ) r )s t ( )  lh is t ren(1.  l l r t '  IOtt l t t l  l t ; tVt '  l : l lgt ' r  hc: t t ls  th: t l t

l r rer i ic tct l .  tht ' la l t t ' r  st t t : t l let  ot t t : .  I  l t l  I : t rqt ' r  l t t ' l t t ls : t t t t l  t rxt t l t -

rou's of  r r tost  sper i t .s of  bats rrs ing s;r l l r '  lor : rg ing t r r i r t t  i t l t  r l i t l r

t l r t 's t l t r t ion ol  l ; t rgt ' t  pr t r ' ( )  loo ol  tht ' l tat  s l t t tc l r  I t t : tsr1.

Roosting and Foragine Behaviour of the
Queensland Tube-nosed Bat,

Nyctiomene robinsoni
' f .H. Fl t ' rn i r re an( l  H..J.  Sperrct ' r

[ 'n iversi t r '  o[  Nl iarni  i ln( l  C] l l ) ( '  
' l  

r  ibrr lut ior i

Fiel t l  Strr t l r  ( l t ' t r t t t '

\ \ 'c  : tudict l  t  he rrxrst i r rg ant l  lor  rg in q l l t ' l r ; r r  iorrr  of  , \ i1,r  172

ntertr  robir t .son r  lPtcropor l l r l i l r ' )  i r l  ( .Jpr '  l  t  ibulat ior t ,  - ' l "or t l r
( ] r r t ' r ' r rs lant l .  in Novt ' rnbt ' r  :ur t l  l ) t ' r r ' l rbct  l9t l7 rrs ing rnist  nt  t

t i r rg:rr t t l r : r r l i r>t t ' l t ' rnctrr l ( ' (hni( l r r ( 's . l latsut ' r r '<aptrr t t r l r rnt l t ' r

r r r r r l  i r r r r r r r r r l  l r r r i t i r rg ; l r tnorto rnut i t r t l t t  l r ( ' ( 's  i l l  : i  I r r r i t  or t  l r : r r t l

: rnr l< lLrstcr- l igtr(( 's(Fi(r / . \s l ) . ) inal)ar l ( l ( )ner l l l rstrr l 's .  I ' t r r ra l ts

orr lntrrrr l r t ' r t ' r l  r r r : t l t 's  i r r  l l r t ' r l r tharr l ,  l tLr t  t l t t  s t 'x  l r t io u;rs l : l

r r r r r l t r  l ig tn ' ts.  NIt 'd ian t l is t l rnr I  l ) ( t \ \ ' r 'en r l : r r  t rxrst  s i l t 's : r r r t l
( l i l ) lu l ( ' lor l r t ior ts rr l rs i r0( j  rn { t1 lnqr ' :  l ; : i  -  l0 l2 nr,  n = l2 l ) : t ts) .

I l : r ts l r ) ( )str ' ( l  sol i t l r t i l r  i r t  I l r t ' lo l i : rqt  r t l  rat topt  or  r r t tc l t ' ts totv

tr t ts,  r rsrr : r l l \  i r r  l r r inrarr  lorr ' : l .drr t i r tgt l t t  t l : r r .  Nlost  i r r r l i r i r l r r -

. r ls  roostt ' t l  i r r  t l r t 's : r r r t t  srr l r l l  : r r r ' : r  l ( ) r  \ (  \ t  r i r l  tot tstr  r r t i r t ' t l : r ts.

I  r t t l r t  Iot  <xr:rs iot t i r l  r is i t :  t , r  i :o l r t t t r l  l r t r i t i r rg t r t ' t 's ,  l l ; r1:  {ot-

rrgct l  rv i t l r i r t  200 rrr  o l  t l r t  i r  < l : r r  r (x) \ t  : r t  n iq^l l t .

The Effects of Load*carrving on the Fl ight
Behaviour of Macrotus californicus

and Eptesicus fuscus

B. Forbcs
f)c1r:rrtrnent ol Biology. York IInivcrsitr

I  cranr i r ret l  r  hanees in thc l l  ighr belr : r r  iorrr  o l  [orrr  r l l  acrol  Lt :
cal i fornicus artr l  l l 'o  F.ptesi t tL;  / l .sr ' rz.r  u 'ht 'n I I r t ' l ra ls u ' t ' r t '
r : r r r r ing c l i [ [ t ' r t ' r r t -s izec]  [oocl  i t t . r r rs i r r  t l r t ' i r  r r rorr t l rs.  l l r t ,st .
spt t  i t 's  arc kt ton, t t  to Lrsc r l i l t t  r t 'nt  lot ; rg i r rg \u. l t te i ( 's ,  *  i t l r  ,1I .
t  u l  i  lor  n i  r  us ol  t t ' r r  rnak i r rq r l ror t  l  l  ig l r ts I r  orrr  1x r  < ] rcs to at t : r r  k

1; l r r r i t te l ) r ( \ .  an( l  1 ' . .  f r i . r r  r rs I l r  i r r r . t  r , r r r t  i r r r r , r r r r l r  r  l i i  l t .  lor  : ru-
ine.  rvhir  l r  r t 'sul ts i r :  thcir  r r rk i r rq r j i l lcr lnr  s iz l r l  prcr .  Slr l l t  r
l ( ) r i rger i  len( l  t ( )  l : rk(  largt , r  PrIr  ( t ( . l i t t i \ (  r0 t l r t . i r  l ror l r  n l : lss( ' \J
t l t : r t t  t t t t t t i t tur t t ts l t t t ia l  lonrgcrs.  I  r rstr l  s l ro l tostr) l ) i (  l ) l l ( ) t ( ) -
er : rph\tocxarrr i r r t ' t l r t 'b:r ls ' lJ iu l t t l , l r r tcrnslrrr t l r rst ' r l t l r t ' r t 'srr l ts



JO

1o l ( 's l  s()nr( '  I ) real ic l i ( )ns Jb()ut  l l ( ) \ \ '  t l r t 'sc b:r ts tn ig l r t  : r r r r r r r r ,
n l ( ) ( l l r l ( '  t l r r i r  l l re l r t  t l r  l ront  t r rc l  lo:rr l ing.  Spet i l ic l r l l l ' ,  in

l ( ' \ l ) ( ) I lsr '  to l te l rYi t ' r  I rot t ( -cnt l  loacl i l te.  I  t r l tcr  t r t i  ,  l r : rng,  r  i r r

tht  l ings's l raths thr t ing the c l , r rvnsirokt ' , : r t r r l  r l i f fer tn, t ' r  i r r

t l r r  ; l t t i lude () l  t l r t '  r r ropat;reiunr to inc tast '  thr ' rv ings'  (  ; l lnb[  r .

I  l r r t 'd ict tc l  th l t  . \ Iacrolrrs s l toul t l  . r r r r l rnnl()( la l ( '  l )et t ( ' r  t ( )

inr  rcasecl  l r rnt-end Lrat l ing t l tarr  ,F.plr . rzcrr .s.

Composit ion of the Malaysian Rain Forest
Bal  Communitv

( l .NI.  Francis
Bioloev I) t 'part tnct t t ,  Qttecn's l ln ivt ' rs i t r '

I  r  ontp:r t td thc l l ig l r t  t  l l t tar  tet ist i ts ( ) l  r l r i ( l l r ( ) (  h i r ( ) l ) tcr : r I r \

r  : ruglr t  in l l r t '  r r r r r ler  stotr  o l  I {a lavsialr  r r in[ort 's t  u ' i th t l rosc ol

t l r I  t  o l ; r  l  \1:r l : r r  : i : t r t  f l t t r t ; r  l ,  r  lest  l  l r ( '  h\  lx  ) l  ht 's is I  l t  at  f r  r r t 's t  l l : t  t r

l r r t  r rdalr l t ' ,1 to l l r  in a < l t r l l r r t ' r l  c t t r  i rot t tnet t t .  I  usccl  tat ios of

l i l t ler  rg inq nr( ' i rsur( 'nt( ' r l ls  l : rkt ' t r  l tom Inl ls( 'urn s l leci t r tet ts: ts

i r r r l i t t 's  o l  I ) ig l r t  r  h: t r : r r  t t ' t is t i ts .  ( ) r t ' r ; r l l ,  b; t ts t t t t t ,q l t t  in l l t r '

lor t  st  l rar l  s iq l l i i i ( in l l l \  lorvt ' r : ts1rt ' t  t  tat i ( )s t l r : ln oth( ' r  5 l )c(  i t 's ,

brr t  r l i r l  r rot  r l i l f t ' r  i r r  n i t t t l  l t t : td i t tq.  f -h l  t l i f f t ' rcucts i r t  aspet l

r ; r t i<rr l t ' tcr l r r t '1r ; t r t l r  tor l r t  l : t tqet t t r t t l l l t ' t r ) f  \ l ) ( ' ( ie\r>lRl t t t t t , -

1o2l i r i . r : r t t r l  Ml t1t , t . ; i t l r ro.r , l l t i t  l t  l tavt ' l t r t t : rd t r l tnt l t t l  t r i t tg. .

t l r r l  l t ' l ' t  l r r rg l t t  r l i th i t t  tht  l i r t t  st .  : t t t t l  t l t t 'pr-e\cr l (e ol  sevt ' ra l

r t to io;r i t is :ur( l  crni) : l l lot) t t l i t ls .  n i l l t  t t : r t t t tn l ro i t l t t - t l  I t i t t l r .

orr ts i t l t '  t l r r '  Iorcsl .  Hol tvet .  t l rer t '  r ler t '  s imi lat  d i l [ t ' t t 'nces

t i t l r in thr-  \ ' r 'spt  t  t i l ioni t l . rc,  n ' i l  I r  r r tot  r  brol tc l -u ' ineet l  spt< ier

u ' i r l r i r r  r l r t  lorest .  I : r lso r , l r t l r : t tet l  tar t ' l r  rat tg l t l  s l t t ' t i t 's  t ' i th
(  ( ) rnnr()r)  sptr  ics.  to test  \ \ ' l reth( ' r  thc Iormer mal bt  bet t t r

r rd;rptd t  o ; r  r l i f i  t ' r  t 'n t  habi t l r t .  No d i [ [etr  r r<r 's n ct  e dt ' t t ' t  tcd.  br t t

t l t i :  c lots not rul (  ( )ut  th( ' I ) ( )ssi l ) i l i t r  t l t : r t  s() t l l (  r , l l ( "  51)(-( i r ' \

r rornlr l l r  in l r : rb i t  : rnot l i l r  habi tat ,  sr t t l r : ts tht  fotcst  ratrr tp l .

l l t ; r l  is ; t l : r i  t  l t i l l t ' t tL l .

Size, Shape, and the Role of Crack Propagation
in Bat Canine Teeth (Microchiroptera)

P.\{. F rcern:rrr
l ln iversi t ) '  of  Nebl i tska St l te I l t tseunr

[ 'Jrper r  : r r r i r tes in rnir  ror :h i ro l r let-an bals t  t t t t )e in ai  \  ar iety () l

c l  oss-se( t i ( )nal  s l rapes. T 'ht '  ( r t l \ is te l l t  [ t 'at t l re oI  a l l  t l le :11c,  i t .

studiecl  hcre is th;r t  thc t ( , ( ) th is t 'c lgecl  at tc l  I tot  s i rnplv tounclet l

or  oval .  Prornincnt s l r l t  1r  cr lgcs;r te posi t ioned i t r  st ' r 'eral  t l i r t ' r  -

t iorrst lutp:rr t ic t t l : r r l l  atr t t ro- tnt t l i : r l l t  t , rn ' : lc l t l te i t tc is<trs;r t l t l

poster ior l r  torvarcl  lhe ptr . rnolars.  - l -hesc t ' t lges:rppre:rr  to dirct  t

tht , r - racks rn:rc ic in fcxrt l  i t rnts to t l le in(  isors () l  t ( ) : l  ca)I) t i r lu()Ll \

cr . l t t ing e( lg( '  f ronr t i l r  o l  r  anint '  to cctoioph ol  tht '  mol : r rs.  Sizt :

l rnt l  sh:rpt '  analr  s is indi< ates that  largcr bats h:rve s l tndt ' r

r : r t r ines f r>l  tht ' i r  I r t  ig l t t ,  r r r r t  sta)uter.  : t  r , r t r t l i t i r r l t  r t 'h i t :h tn:r t  be

attr ibtr t : rb lc to thc r taturt  of  the 1rrc1.  I l r . rst  of  t l r t :  b:r ts take prer

that havc I  i  t t le or no h:rrd.  br i t t l t 'srrbstanr cs i rnbeddecl  u ' i th in.
' I - l ic  r  ornprrrrrnise:  i t t  s l t : tpt '  Iot  l l r is  tooth J)() t ( ' r r t ia l l \  r ( ' \ ' . ) l \ ( '

nroundbt ' i t rga pteclalor lv i th sh<xt,  cot t icr t l  tatr incs,  rv l t i t :h at t

inr  o lved rr i th cat ing ent l rskeletal  pre\  .  i ls  oprposcr l  t ( )  l )e lng r

snral l  f lv i t lc  l ) ledat()r  r l i ( l t  lorre '  s lent l t r ,  ct lg- t r l  tarr i l tes t l tat

rnost lv pr 'o< ess : r t rd ia l t t r . t re exoskelctal  pre1. Foods ' l r ' i th bont

insidt 'n ' i l l  b lurr t  sharp teeth,  \ r ' l i i le foocls rv i t i r  a sof t  f i l l ing

insidc ui l l  not .  Sirnl) l ( ' incuslr i t l  tet t l )  r I l ( l  hol i ' t l ter  rn ig l t t

f r rnct ion i r t  foot l  break-up l tavt '  beett  ovtr looked in the l i t t ' ra-

t r r r t ' : rnr i  r r r : r r  help to understant l  hon lnote cotnpler teeth i l rc

frrnr t iorrns.

\ i r l i r r r r t '?9:  i

[ ,cholocation Survev Estimates of the
Distr ibution of the Endangered Ha\r 'ai ian Bat

(Lasiurus cinereus semotus) on the
Island of Kaua' i

. f  . l { .  Frr l lard
l)cpart rncrr t  oI Zool ogr' ,  [-r  i  ncla le ( i r l  l rge

. l  
i rc di : t r ibrr t i r , r r  o l  t l re I lau' : r i i ; r r r  l ro:rrv b:r t  on t l r t ,  is lanr l  ot

Kaua' i  rv:rs ( 's t i lnat( 'd rrs ing a QNI( i  I I in i  l l : r t  Detet tor  t l r r r ing
rlr r  ( . \rrgrrst l  9l lT t  anrl  rr 'et (  \ l l l  t  l r  l9l l lJ) st 'asorrs. Surr cr s u crrr
nlrr le alot tq roat l r r ' : r r :  ar t t l  l rat l t r  l tat l i r rq into t l r t  forests of  th is
is l ; rnd.  P;r l t i r r r l : r r  : r t tcr f ion uas paic l  l ( )  fo l r .st  t r lgcs,  r i r t r
( )u l l ( ' ls : l r ) ( l  r r ' ; r l t ' r  r r 's( ' r ro i ls ,  h;rbi t l t ts  \ue.qesl  t ( ) l tc  f : t rotrret l  l t r

t l r is  bat .  N{r , r tst t l ts  incl i rate ' t l t : r t  t l r is  bat  is Ltnrrrrntnorr  l rnr l
r ( 's t r  i ( ' t ( ' ( l  t ( )  ( ) l ) ( ' r )  are:rs r)eirr  \ \ ' ( ' l  i ( ) lesls.  - l ' l rere 

al tpt ' ; r rs l i t t lc
t l i l l t ' r t ' t t r t ' incl isrr ibLrt iorr i l i r t to l rs i letrrr t r r r r ' t ' t  urrdt l r rserrsorr :
at t r l  t l r t '  I ) i l t  i t l ) l )errs lo favOur r iver orr( lets th:rL conrrr : r  t  r | i t l r
nr  t  r r l r lanr l  { i r rcsts.  Tlr t 's t ' r t 'srr l ts srrgecst th i l l  / - .  . .  Jr l ro l t . r ' \
r  rnr t  r r t  t  r r<l l r r r t t ' rcr l  st : r tLrs i r  j r rst i l i t r l  l r r rc l  that  (1)nt inu(( l

c l t  r t ' lo l rnrcrr t  o1 t l r t ' I Ia la i i ; r r t  is lands lor  l rgr i t  r r l tur l l  r t r  toLrr-
isrn l t r r ryr , rscs rr i l l  f t r r t l rer  t l tn ' t r t tn th i r  spt t ies.

Echolocation Ecologv of a Community of
Insectivorous Bats in a Forest in

South-western Austral ia

.J. I -1.  Iu l lar t l ,  (1.  Koelr ler  anr l  A.  Srrr lykke
f)cpartrnt 'nt ol Zoolosv, Er indale ( ir l leec, t lniver si tr

o[-for-onto

l lr t  r l r  r ,  t 'ucalt 'Jr Per up fort, : t  of routh-rr 'estern :\uslral ia
tr irr tairts .r  corrtr)runitv of rr int '  inserl ivorous bats fronr [u'o
[ : r r r r i ] i t -s at tc l  thr  , r  l to l r ra l ior t  s iqr l r ls  o l  s( ' \ r ' r )  ( ) [  t l r tst .  :1r t ' r  i t r
tcr t :  rccorr led.  I  ht  Jtreckrrninent [ reqrr i :nr  ies of  thest .  s ien: i ls
r  an gc f r r i r r r  |  5 kHz. 1T ud n r  i  t la au.s t . ra l  i .s  1 to 8.1 kI  Iz (  Nlr  t  o p hi  lu s
gu uld i  1.  Rt ' lat ior ts i r  ips I ret l  ct  r  r  t  l re e( hol( i ( . l r t iorr  par l rncLt,rs < r I

t i rese bats.  their  l l ig l r t  nrorplroIreies aucl  o]rst ' r r ,at ion:  o[  their
f ( ) l le i r lq l )at terns suegr 'st : r  habi l l r t  separ;r t ion.  \ \ i t 'prrrp;osc t l rat
t l le t \ \1)  r t r r r l r . rssi t l :  ( ' l ' .  utLstrul to ant l  J, [ r t rnol t ter tLs plani , tpt l

r rse abovt -r 'anopv hrrnt ing are: ls:  thr( 'e of  the vesl ter t i l i rn i t ls

t ( ) l tu l i t to lohu.;  qr t t tLdi i ,  F.1t t r : .strus /ur ,  r i .s  arr t l  C.  ntor io l  r tst '
nr i ( l-f(x cs t 1()ncs :urrl l  rr 'o otltcr vt'sl rer r i l  ionirl: ( ,\ ' . groffrol, arrrl
N. gol l r l i  I  f  or lgt '  r ' i t l rer  r ,err  t  lose to ()r  a(  tual l \  q. lean l ro l r
\eg( ' la i io l )  on t l re fon's l  f l rx l r .  l 'hc resul ts f ro l r r  th is strrr lv u i l l

bt ' t  ont l r . t red to th()se cJcscr ibed [or an Incl iarr  : rnci  : r  I ' l rnarn:r t -
ia l t  comnrrrr t i t r  : rnd generaI i t ies proposed.

Genetic Comparisons of Migratory and Non-
M igratory Popula tions of T adarida brasiliensis

in the f lni ted States

N{.F. ( iassel and G.F. N{c(lracken
Univcrsi t ) 'of  ( la l i forrr ia ut  Ber le lcv ar)( i

Unir crsitv ol - I 'enrressec

In the l r .S.  rhere are thrcc dist inr  t iv t 'sets ol  poJrulal ions of
trct:-tai led bats ir l l  ge rreral l t '  consiclerld nrernbcrs of tLrc szirne
sl rccies farlarirla bra.si l.iett -si.s. \\'ith srirne cxttptions, polrula-
t iorrs i l r  thc r:rslern Ir.S. : i rrr l  ( ,al i lolrr ia shorr '  ]oral scasortal
I t tovemt ' r t ts bet\ \ ,een ro()sts.  ( l<r lor t ies of  grrreral lv [e ' . r 'er  than a
fcu,  thotrsancl  l )ats r(x)st  i r r  a c l i t t rs i t r  of  s i tes.  Southt t ,estern

Bat Rcsearth Nen' .s



\ \ r i r r t t ' r  l : ) l f l

I ' .5.  l  ro l tu l . r t  i ' r r1\  ( ) \  ( , t  \ \  j  ntcr  : r r r t l  r r r : r l t  i r t  \ l l r  i r  o;rnt l  t r '1 l i< al  l r
t l r i r l l i t l t ' . r ' . r ' i t l l i lur l ter lL j l i l t r t r r , t \ t i ' \ l l iDl l l ( , tn,r t t , r r r i t r r r l l -

otr ies ' , r  l r  i r  l r  o l  r ln i r r r  l t r t l t  s t ' r  t , r  a l  rn i l  l  i r i r r  i  r rd i r  i r l r r : r ls .  I )espi t t '
srrbst . i r r r i : r l  l r t  hrrr iot : r l  r ; r r i : r t iorr .  r r r r i r l tholoei i : r l  t l i f [cr t 'nccs
:u1)()nglh( ' \ ( 'g)0rr1ts: t r t 'sul l t l r ' : I r (15\ \ le l ] l : l t i (  t t l : t t iOrrs l t i l , . , r r ,
( ( ) r ]11() \ ( , t \ i : r l . I l t r t \ t l (1,() l t t ( iu]1si) lgt 'nt ' t i<\ tL l ( l i ( 'sonl l lcsc

l)() l , t l l l t t i , ) l l \ t ts i t tq. t l l , lurr t t t . t t r l i t t i t l r r ts.5:rrrr1r l r ,s\ \1t(  ( ) l ) {a in( , ( l

horn thr  ct '  r . . rsrr  r  n poprr l ; r r  iorrr  I I ikrr  i t i : r  [ !1.  . . \ r  k; l rsas [  |  ] t  ant l
tuo ( , l t l i lorrr ia Jtoprr l : r t iorrs lot  rornl t : r r isot t  u.r ' t l t  t , r t t , t tsr l t '
gen(,r i ( ( l . r t i t : rvr i i : rb lcfrr i rnt l r t 's , rLr thuesttrnlxrpulat ions. \ \ , r '

cxrrrr t i r r t ' r l  23 l rx i  o l  n h i t  l r  l  0 rr 'cre polr  rnor 'phir  i r r  one r i r  rnor. t ,

l ) ( )Jr i l la l i ( )ns.  , \ i l  p0lrrr l r r t i r r r r :  \ 'cr t  gent ' t i r . l l lv  rcrv s i r r r i l l r r .
. \ r  er : ig,r '  ur ' r lc l  i (  s i  ln l l :n i l  \  r  R( )qf  l  \ .  l  ! )72) l r t , r  n ccn the c: lst( , r  n
:rr t r l  t l r r  sorr t l rn( ' \ t i ' rn I ) ( ,1) l l l . r t i ( ) r )s \ \ 'a\  S -  {1.1}17 rvherear r i rn-
i l l r i t r  betrr 'c t ' r r \ \eslr ' t l l lutr lsOtr l l t r r ' t .s t t , t l lJ)() l )u l i l l i ( ) l tsrvasS-
0.9t i7.  ( .orrr1;er isorrs betu r  ln t - ; r r le rrr  : r r r t . l  \ \ 'estr ,1 l )  pol tu iatrons
sho$et i . l | l  i r \ ' ( i . tgt  S = 0. ! ) : i1) .  IhesC t 's l i r t r : r t t 's  t r (  t \ l ) i (a l  ( ) l
t l )o)( '  5( 'e1l  l ; t  t l 'e t 'n lor  l r l  polrrr lat iorrs ol  nrosl  s l ret  ies.

Evolut ion of  the Hvoid Reg- iorr  o l
Ernbal lonuroid and Other Rats

1.. \ .  ( ' r ' i l l i t l rs
I)( ' l )u l tn l lnt  o l  l l ro l , rgr . I l l i r ro i :  \ \ ' ts l t r : rn I  t t i r l t  ' i t r

I  l r ,  l r r , , i t l  r rq iorrr , , l  (  r l l ) . l l l ( r r )u i i r i .  i l r i r ro l ror t t . t t i r l .  l r r r t l

r tL ' i l t r l ,  t t t t . r t t r l  l r . r t r  r , , t t t . r i t r  \ ( ' r t t (  i l i l ( \ t ) r ' (  t t r l l r  t l t  t1111l  i111rr t -

r r r0r l r l r i I  l ( . r t l r ) r  \  not  lor I t r l  i r t  ot l r r  t  l r t t . .  l t t  r l r i t t , r l rotrLt t i t ls .

t l i t  : tcrrrolrroi t l  is : r  r t i l r r t t ' t l .  r t t r rk nr i . ( l ( ' .  I l r  l l r '1 l i r l ( ' l r ) ) i l t i t l \ .

t l i r  . l i ' rnolrroi t l  g l r t io l r r , , i r l - l r \ ( )e l ( ) \ \us(()rr l r l l r  l l t r t l t ' t : t r  I t t ' t l

l ronr l l r t '  l r r l j t l  l r r int : .  p;nlr l l , ' ) i r rq t l r (  l r (1 '  l lorr t i r tg ront l i -

t ior t  lourr i l  nt  , t r l i  l rn,  r  r l  p l r r  i  l ,  r . t ,  r t t  i t l \ .  ) l ( ) \ l  r  (  nr .u l . . r l t lc  oI  : r l l .

i r r  t ' r r t l l r l ] , r r t t l i r ls  t l t r  : t r r l , , l r r , r i r l  I l ts  l r t ronrr  , l ( t . l ( l t ( ' r l  l ( )  l l r ( '

l ) ( ) \ l ( l i , ' i  l , r t r r t r  r t t t t l  i l l l l ) . l l ( r l l l \  l t t t l r l t , , t t :  i r \ . r l i  ( \ t l l l l \ l (

l l t t r i lqr . r l  l t i l \ (  i ,  r i t l l l i t  l i t , t i l , r . . r  l , t i r r t . r t \  l r rn\Lr )(  l r , r  t ( )1.  I l l

. r l l  I l i r t r  Lrrrr i l r t ' . . r l i r r lgr ' r in rnrr . r l t  r r tot l r l tc l , , l r  t r t ' tc i l t t i l i

l i r l r ( l  l ) \  . t  r r , t l i . r t l : i r i l t  o l  t ] r r  , r l ig i r r  o l  iu l ( ) l l l ( ' r  t t t t is t l t ' .  l l tL '
( )nr() i r \  ( ) i r l .  l1 1r 1v,r : . i l r l r  t l lLt  t  l rc r l i l i t  n 'nr  t ' r  o l rst ' r ' r  r ' r  in l r t t l inq

lr . r l r i t r  r r r r r l  r ' ,  i ro lor . r l i , r r  r  r r l l ' ,  r l  r  i r t , r r  I t i to l r t r  t . r r t  i ; . r l ;  I l r tut i l i t ' :

F.nr l l r l lorrrr t  i , l ,  l r .  l { l t i r ro l r , r rn.r l i ( l . r ( . : r t t r l  \ l t  q l r r l r  nn.r l r ( l i r (  r  i l l (

i l r l ) i r i l  t l r ,  ( l i ) ( ( l  r ( ' \ l l l l , r l  t l r r ' . l r i l t ' r l , , r iq i r r , , l . r ' i r rq l r  r t lu\( l ( ' .

t l t r ' , , rn,r l t r , ' i r l .  t t t i  j l tot t ' ,  j i  \  ( . r t  \  . r l { ) .

\on-tave Roost i r rg .Si tes of  the Endaneered
( i rav Bat.  i l f ro l is  gr isas.rns,  in Arkans:rs

\1. .1 .  I l r r r r t ' i  i r i ) ( l  \ ' .R.  \ l r l ) : r r r r l l
l ) r '1r : r t t r r r  t t t  o l  l l io loqr.  I  ( ' l l r l ( , \ \ ( , ( ,  I ' r ' r l t r ro logi t l r l
I ' r t  i r  t ' r  : i t  r  l r r r t i  l ) t 'p:rr  I  r r ( 'n l  ( )1 Bi() l ( )g i r  l r  |  5t  icrr t  t , r .

. \ r  k:rrr : l r :  St l r r t ,  [ - r r i r r r  s i l r

. \  qt : r r  l l t t  r l . l t r  lnt l \  to lonr rrrLrnl l t , r  ing,  t  l r .  7001) l r t l r t l l :  l r r r r l
\  dul t ! l  r  ) (  (  i l1!(  \  . r  \ t r  r l ' l t  \ ( , \ \  (  t  t t i  r l ,  r t r ' t t torr  r t  \ t  r r ; i l  1,  ( l t t l i

l r t t t t l t ' t t i ( '  ( . , | l l t ) t \ .  . \ rkrrrrs,r . .  l ) ( ) l ) l t l l i r i ( )n I  l (X).  I  l ) r  s l r )1I t1
\( ' \ \ ' ( r  r \  I - r r  r r r  lorrg,  i . I  r r i r l r ' . , r r r i i  i . I  r r i  l r ig i r  l r  i r  lot l r t t , r l
tutr l r  t  l l r t ' : j r l t  \ ; r l l  l r r t r i  r rLr in \n( , (  l  ( ) l  l l ) ( , l r ) \ \ l i  lUrt l  is  i : r .  1. . ' l
krn l rorr t  t l r t ' \ \  I i i t l  lL i r , . r .  l l . r r .  r , rost  i r r ; r  s l iq l r t l r  t lornt i l : rn:r
l0 l r t t t l torn( l t Isorr t l t t ; ts l ( ' l t ( i ( ) l l l l ( ' \ t )u( l l l i ( , .  l ( i l t l ) ( r i l lu l (
l r ( ' i l l  l l l (  1, , ( l \ l  \ r l ( ' r r : r :  j i . ' j ' ( . .  \ r r . r l [ rnr l0nt ,L]  r r r i r r ,  i r r  I i rxrrr t ,
( .Oun(r .  \ t  k.rr r . . r r  \ i  t  \  (  \ .1\ .1 l t :Ln\ i (  t ) i  toosl  lo l  qt , r t t l rs ol  q l l t r
l ) ,11\  l lL l r l l l ) (  l  i l l !  i t \  t l l i i l l \  . r '  I  l0 l l .  \  l t . r r  gr , r r  l r ; r t r  l t ; t r t  : r l : r r
l r t t 'n ol i . t r r l r l  i r i l r t , r t r r r t i t rg rn t l t r  r r r inr ' .

Foraging Behaviour and Use of Torpor bv thc
Hoary Bat (Lasiurus cinereus)

NI. l l . ( , .  Hi< ko
I )e1lr t tmtt t t  o l  Biologr ' .  York [ ] r r i l t ' r : i tv

ILrst ' r l t r l l , r t i rcrolotrr- l l r t t t ls toolrst ' t t t ' i r r l i r i t lLr : r l  I t .st tot ts

t  i r t t ' r r ' t t t  r r t  t l r t  i r  ior ; rg i r rg s i t ls  i r r  l ! ) lJ t i  :urr l  r  o lorr t  l rarrr ls : r r r t l

l ( 'n lJ)( ' r ; r lu1( ' \ (nsi t iv t ' tat l iotr . r r tstni t t t ' rst()gat l r ( ' l t l r - ta i l t ' r l t l : t ta
r) l )  lh( ' i r  nr() \ f l rcnts:rncl  r rst 'o l  lorpOr in l ! ) lJu.  l r r  l ! ) f i { i  bats

lor l rgrc l  tor  ar t  lnt ' t : rge ol  l6 l  r r r i r rut t 's  pet  r r ie l r t  { \ -J21 l r r r t l

l r r r  tat i r rg f t ' r r te l rs Io l rgcr l  longcr t l tan I )o! t - la( t l l ing () l  r ) ( ) l r -

r  t 'pror l r r r  l i r  l  l (  nral( 's .  I ) i rcr  t  r rbscrvat iorr  o l  t ' r r r  orrrr t t ' r  s rv i th

l l tcr  t t ' rcal t r l  t lv  t  L.  t i t t r reu.r  letc st tct tss[ul  on:-r2o,,  of  t l r t ' i r

i r t l r ' i l r l ) l \ : r r r r i  r ! ings r  u l l t ' t l  l r0rr t  t l r I i r  pr t ' r  suq!a( ' r l ( ' r l  t l r : r t  t l rer

prcrct l  t 'xr  r rsrr t - lv  on l . t 'p i r io l r t r r . r .  Bt ' t rvt t r r  !0 . f  une :rrrr l  21

. f  r r lv  Mft l l  I  r ; r r l io l r ; r r  kct i  thr t ' r '  L.  t i r tereus (onr l - : r r  l : r l ing an( l

1\ \ ( )  n()n ' r ( ' l ) l r )c l r rc l i r t '  I t ' rnalcs) [or  r r  lot : r l  of  9 r t ig l r ts l r r r t l

i lLrr i r rg t l r is  t i t r t t  t l t t r  nt ' r t ' t  r r r t t l  l ( ) r l ) ( ) r .  I )ut  t l re lorvt 's t  t t ig l r l

: r r r t l  r l : r r  t (n l l )c: l tur ts t t 'x  . i " : r r rc l  l { i r ) ( i  respr<t i r t l r .  l l r t 's t '

r l l r l l r  t lo rr  r l  \L l [ ) l ) r ) r  I  l l r t ' l r r  pol l r t  s i r  t l l i r l  l ) : l ts  i r r  t l i t l t  r t  l t t  r t '1rro-
( lu( t i \ (  \ l : r l r ' \ l l \ (  1r)) l ) ( ) )  r l i l l r ' r t ' r t t l r  l r t t t  t l r t  s l r rn l r lcs i r t ' isst t ta l l

r t t t t l  : tnntnI t  l (  r ) ) l ) (  f : t tu l ( 's  \ ! ( ' t r ' \ \ ' i l ) r l l .

Developrnent of Free-Living Bat Colonv as a
Museum Exhibit

R.S. Kennet l r  arrd. f  .B Cirpr:

( l incirrr l r t i  NIust 'urn of  N: l tu la l  I l is torv ancl
l )e lxrr  t rncnt ol  Biolos\  .  L.ar lharrr  ( i l l lege

I - l re ( , i r r t  i t t t t :Lt i  \ l r rserrnr ( , I  Ni t tu l : r l  Historr  is  p l r rnrr inq t , '
rst , i l r l is l r : t  l t te- l iv i r tq l t l t l  to l6t t t ' ; ls  l ) i r ) l  ( ) l  i t .  t t t r r  l i t t tcstr>t tc

' : r r , ' t r t  t ' r l r i l t i t  i t r  l l t t  l { r rst ' r rnr 's l r r l r r r t ' l rornt '  i r r  ( , i r r r  i r rn l r t i 's
I  r r iorr ' l  er l r i r r ; r l  rn ]9 l i l .  I  ht t ' r r r  losrrr t '  u i l l  be l l . i  nr  rv ic l t , ,  l . ( i
r r r  r l t t 'Jr . : rncl  t l . ( i  rn high rv i t l r  t l rc rap:rbi l i t r  of  l r t ' ing p:rr t r t r -
, r r t t ' i l  i r r lo ulrpet:urr l  lou' t . r r l rernbt ' r 's .  I t  r i i l ]  l r t , r r rnrr t ' t t t , t i  to
t l i louts i rk ol  t l r t 'brr i l r l r r rgbv l r  l i0 rn Jong,0.6rn di l r r r r t tcr  tLr l r t '
; r r r r l  r r  i l l  l r : r r t , t  r r r  i ronrr t ' r I i r l  r  or t l r r , ls  lo l r rovir l t , l ( ' r l r lx . r : l tur( ' \
"  t ' i8 '  to l ( ) ( ) ' '  F:rncl  r t . l l r t i r r  l r r r r r r i r l i t r  f r , r r r r  i ,0 t r r  l (J( l ' i .

'  r :  rv i l l  r i tu t l t t '  b:r ts t l r rorrqh twr> Iart , rsol  q l ; rss rrrrr l  : r l
,  i l r t ' ls  I roru ui th i r r  t l r t , r lncrrr .  Nl t . t l rocls ol  intrrrr l r r r i r rg

' . i  , ,  ' , , :  I  ut  i l  t tgtr . r  wi  l  l  l r t '  t l iscrrssl t l  : r r r r l  I  r r l r r r t '  r t 's t  ; r t  r  l l  nt ' r  cs-
. . r : '  ,o t 's la l t l is l r  anr i  ntuirr t : r in l l ) ( ' (1) lo l l \  r l i l l  l r t ' l t reserr t t ' r l .
I  i r  i r r t  i l i t r  is  v i t ' t , t r l  i ls : t  l ) r ( ) l ( ) tv l ) ( ' t l l : l l  nt i l \  orr t  t l ; r r  l ; r ' r rstr l

l  ,  r . j r i re(  r 'nt l l r r rgt ' r t r l  bats

Habitat Separation for Seven Species o[ Bats
in the Sclerophvl l  Forests of

Southwestern Austral ia

(1.  Krx,hl t , r  iur( l  .J. l  l .  l  t r l l r r r r l
I rn i r .crs i t r  o l  ( .a lgarv

Resr ' : t r r l t  u;r :  rorr( l r r r l t , r l  : r t  t l r t  ( iorrsen:r l ior t  ; r r r r l  L l r r r t l
\ l :n l rgcrnt 'n l  l i t ,k l  star ion,  Penrp,  nt ' i r r  \1:r t r  j i rnup, \ \ i ,srcrn
. \ustr ; r l ia.  l - l l (  st l r t i ( ) l l isr i t r ratct l  i r r rur  r l r r  r t l t . ro l r ln l l lor t ,s l .
I 'h is t ' r tv i rorrrnt ' r r t  is  s l r ; r r t ' r l  l r r  r r i r re s l r l r  ies ol  i t rst  r  t i rororr ;

r t r i r rothiroJrtcr :u l \ .  s( , \ ' r ' r l  o l  l l r i r l r  r r ' i l l  l r t '<orrs i r l t r t . r l .  l l ; r ts
1\ ' (  f ( '  n i l \ tn( , t l ( ' t l  : rs t l r t ' r  ( : l tn( .  [ ( ,  \ ' l r ( r ' t  I r0 l r ' :  l r t  r lusk.  \ l I t rsrrr  r ' -
l r ) ( ' r t ls  \ \ ( ' t ( ' t : i l I r r .  I t ' t t  s  t  o l lL r  t t r l . : r r t r l  t l r I  l I r ts \ \ ' ( , t ( , l l t ( . i l  I l ( ) \ \  n
in art  tn<ior l r i : r r t : r .  I ) r r l i rn inurr  r r  l l t r t i ( )ns ()n l r . r l r i r l r t  1, . r r r i -
t iot t i r tsu ' i l l r r t ' rpt 'c t to l l ighrt l l ( ) r l ) l l ( ) l ( )q\ l r r r r l  l tcr l i r reni l l l r t ,
c l isr  r rsscr l .

Bal Rt 'scarc'h Ne\\ 's I7
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The Foraging Behaviour of the Notch-eared Bat
My otis ernarginatus (Vespertilionidae)

I). Kru11, A. S<:hrtnttn, W. Mctzner and C) Neuw-eiler
Z, tu loqi t  : r l  I r tst i tute,  l ,u i \ct l5t l .

From NIav I ( ) r \ugr. lst  in I9U6and l9t ]7 lveobservecl  a t rursetr

r r>ltrrrr rr[ 90 adrrlt l 'I ,-oti-s entargin rzlus. ]'he <'ol<ltr1' rooster:l in

a c l i r r t .  r 'oo1 at t i (  ( ) [  a t  hurt  h lo< ated abt l r t  60 km SI]  of  Muu-

then rv l r t ' re l '1 bat spet i t 's  i t rc lu<i ing 7. , l lyol ls:r fe svmpit t l l (

Frrraging l l .  etnargnrutus r t 'ere for t t rd Ll l )  t ( )  tsro hours al t t ' r
( ' r ler !aen( 'e at td ot te t ( )  lwo hours before dan' t r  at  three cl i f [er-
( 'n l lv  s l ructured habi tats rv i th in 200rn l r t tm tht ' I )urserv roost

In a tou'-shed:tnd at  a u ' i l low tr t ' t  thev u 'ere gleaning i r tset t :

f ronr tht 'u 'a l ls  and f t i l iage. Over: l t t  u l r ( )bstnl(r ted drrng-pi t  '14'
t t r targinatus rvet t  hunt i l lg otr  t l ie lv i t lg.  Six adul t  I I .  er t turs i -

f ia l r . r  w(re taggecl  u ' i th 0.8 g t ransrr-r i t ters.  Three indiv idr l : r ls

corr l r i  bt '  lo l lorvecl  t ( ) r 'a t ( ) ta l  of  6 bat-nights.  I -ht- i r  foragir lg

lnt ' l r r  ant l  st to l tc laLv d:r l toosts lvt ' re 2 t r l  l0 krn au'a;  f rotn t l r t '

t )urs( ' r \  l ( ) ( )st .  In averagc thest '  l l : t ts  s l l t 'nt  363 rni t t t t tes ot t f  o l

t l r t ' i r  st  t  ot tc lar l  ror tst  a l td shorved t  ot t t i t tuot ts f l ight  ar  t i  v i t r  i r r

lorr t 's t t 'c l  l tLt ' : ts .  I ieres anal l 's is revt 'a led a r l iet  that  (1)nslstcd

rnairr l r  of  I l ies alr t l  spidels t l r roughort t  thc seasol t  l - l t t 's t '

r t 'sul ts s l tot t  that  , \1.  enargi t t . t t t t t .s belol tgs to the grt l t t l l  o1

gleart i r tg bats but is also: ib l t ' l t t  su ' i t r l t  to t t l l r t ' r  f111' 'g i r r t

s I  ra tee i t ' \ .

Time Activity Budgets and the Economy of
Ilarem Maintenance in the Greater

Spear-Nose d Bat, Phyllostomus hastatus

Thornas H. Kunz and Simon Robson
Department of Biology. boston Universitv

\\t used radiotelemetr,v and doublv labeled water to test the

null hypotheses that there $'ere no differences in the nightly

foraging./commuting time and daily energy expenditure among

mol" nncl  female harem members of  Phyl lostomus hastatus'

f rom Tr in idad, West Indies.  Our resul ts indicate that  harem

females t-vpically had one foraging/commuting bout (FCB)

c()ncentrat{'d during the first 2-3 h of the night, averaging I 5 I

min. ,  wheleas harem males made several  short  FCB's dur ing

the night,  f r>r a total  foraging/t :ommuting t ime of  approxt-

matelv l0 '1 rninutes.  L ls ing isotopical ly labeled animals that

rve simultaneously monitored using radiotelemetry, our results

indir :ate that  FCR's : r<:<:ounted for approximately l17o oI  a

fernale 's dai l .v t ime budget and 53% of i ts dai lv energy expendi-

ture ( I )EE).  Bv t :ontrast ,  FCB's acr:ounted for about 7oo of  a

harem male's dai lv t ime-budget and 34% of i ts DEE. Al though

nighth l-CB's anil associated cnergy expenditule u't-re greater

[,li harem females, DEE was greater for harem males' These

resul ts suegest thr t  the addi t ional  DEE recorded for harem

rnales ref ler ts the act iv i t ies associzr ted with harem mainte-

nanr:e in the ro()st .

Reproductive Energetics and Water Flux in
Free-rangin g Eptesicus fuscus

,\.  Kurta, ' f .H. Kunz and K.A. Nagl '
Department of Biologl ' ,  Eastern Nlichigan Universit l ' ;

Department of Biolog,v, Boston University; and
L,aboratorl '  of Biomedical and Environmental
S<:icnces, [)niversit ,v of Cali fornia, Los Angeles

\\ ' r  us<'d ckrrrbl l ' - labeled u'ater tO exanrine the etrergeti t :s al l t l
u 'ater f lLrx of free-ranging big brou'n bats (Eptesitu.s fust 'u.;J
clr-rr ing y-lrcgnanr v ancl l i i (  tat ion. ' fhe l ield rnetaboli t  rate rvas

|  7 19 + I  1 1 lSF. l  n l l  ( iO,,  dav lor  I  ( j  l r r tgtut t l  l i ' rn:r l t 's  arr t l  2770

+ i i5 l  rn l  ( , ( ) , ,  c lar  for  f i r t  lat t : r t i l tg- .  fcrr t l r les. ' l  ht 'se I l rc la l ro l i r

r : l t rs art ' r ' t l t i i la letr t  to 17.6 + 3. ! )  and 75.1J + ! . l . i r '1 kJ t l : r r

t l r r r i r tg pregrur l t t t  at t t l  l ; t t t : r t i t t t t  resl)c( t i \ t ' l \ .  ! ,s t i r r r : t tes oI

chernical  t t rergv t le l tosi t t 'd ts t t t ' l  t iss l r t  drr t ing l ) legl la l ) ( \
ra ised t la i l r  assirni l : r tet l  er tcrgl  t ler t tat t t l  to 18.9 k-J c lar :  r r l i lk

expr l r t  ra ised rr( 'at I )  et l ( ' rg\  er l rct t t l i t r t le t l t t t i t rg lactat i , r t l  t , ,

I  05.  I  kJ dar ' .  Nlean n at t ' r  [ lLrx rr ' ; ts  8.  17 ancl  I  7.07 nr l  I  I2L) lot

l ) regnant and lactat ing fenral t 's ,  r ts l te<t i rc l l .  - fhe pr i r r l . r t r

s0urre Of \ \ 'ater inf lux rr 'as prefot lnt ' t l  \ \ ' : l tc l  i I l  t l re c l i t t '  but

both ptegn:t t r l  at td lactat i t rg fetn:r les obtained st lnt t  t : t t t t  bt

dr i r rk ing.  [ -st imatccl  ut i t ran losses actrr t t t t le i l  f t r r  the largest

proport ion of  dai l l  rvat( ' r  ef f lux.

Tent Construction and Use by Uroderma
bilobatum in Coconut Palms (Cocos nucifera)

in Costa Rica

S.E. Lewis and R.NI. Timm
Department of L,cology ancl Behavioral Biolog,v,

l iniversity o[ Nlinnesota and Muscum of
Natr.rral Historv, IJniversit-v it l  Kansas

' I -ent  construct ion and use, uni forrni ty,  and frond sele< t ion
were studied i r r  a populat ion of  ( t roderma bi lobatunt t<t t tst ine.
i r r  coconut p:r lm s (Cocos nuctf  era) in northw(.stern Costa Rica
dur ingJuly,  1988. Palm leaf ler ts werecutat  themidr ib in:r  l inc
converging distal ly wi th the f rond midr ib and <:ol lapsed
downward to form large, enclosed tents. ll 'ree height, angle of
or ientat ion of  cut  f ronds, and number of  cut  f ronds hanging
above a tent were recorded to :rscertain if bats were selectine
specific fronds. -I-ent height, nurnber of leaflcts cut, and angle
betn een tlie line of cut leaflets and the midrib of frtxrcls shorvcd
var iabi l i ty  betw'een tents.  Bat ter) ts \ {erc found in t rees u ' i th:r
narrower range of treights than the overall tree population,
and trees with tents were taller on average than rrees without
ter"rts. The ecological and evolutionary significan<:e of tent
construction bv Llroderma is discussed.

Cues Used for Spatial Memory of Big Brown Bats

W.J. Loughry, J.P. Balcornbe and S. Mist ly
Ethology Program, Departrnent of Zoologl-,

L.lnivcrsitv oI Tennessee

We rep()rt :r series ol experiments designed ttl itrvestigate tht'
tvpe of t:ues big brown bats (.Eptesicus f?.1.!. us) use to rcrnrlnbel
their location in spare. Previous ruork sh<xt'ed that l)ats train('d
to c()rne to a targct for food t'ithin a srnall re<:tangular cagc
fa i led to do so when the t : : rgt 'at ld othcr proxintal  (ucs \ {ere

rotated 180 degrees. It rvas prolxrsed thal tlie b:rts might have

used some conspicuous distal feature rlf the testing tcxrnt fot

spat ia l  memory.  T 'h is hypothesis s 'as tested b, '  t ra in ing bats i r t

small rooms u'here the availablt'cues could bt' rotated singll or

in combination. Cue rotation had no effect on the bat's abilit;' ttr

find the target except \\rhen all cues u'ele r()tated together. l-his

indicates the possibility of some sort of "gcstalt" mcr.norl of the

bats o[ their surroundings. However. consider:rble variation in

the performance of individual bats leaves open thc po-'sibilitv of

idiosvnchronic use of cues for spatial melnor)'.
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The Inf luence of Clutter and Noise on rhe
Activi ty of Rats Over rr{htcr

R.L. \ I i r< kc1 and R.NI.R. Bart lar, l ) t 'pxrrrrnenr of
Bioloei .a l  Sr icn<cs, [ . ln i r . ' t ' r .s i t l  of  ( ln lgarv

- I  r '  det t ' r rn i t re rr  hr  .orrr t '  l )at5 (  ( , l l ( l r l ln iut  t l te i r  : rct  iVi t r  r lVet
( : r l l , i  1\r l ( ' , r  l is  t r t rn l t ; t rct l  t ( )  tL l f l ) l l l ( ' l t t  \ \ ' ; t t t ' I ,  \ {e stLrt l icr l  the
t ' l lc t  ts ol  suLf: t (1,  a luur. t  : rnt i  t  unnirru rvatet  r to ist '  r l t r  tht  fot
agirrg,  lc t iv i t r  of  i l /1,o/ru iut i fugu.s ( l i t t le browrr b:rrs)  u l i i<h
rorrrrnonlr  f  l r  r  lost  l ( )  thL \ \ l f ( . r  srrr fact ' ,  iutd Lptr : -s i t t ts. fu. t tu.s
(big broh'u l rats l  u 'h ic i r  t ( ) l1g(,  at  e l ( ' i l t ( ' r  heights,  i r r  sotr t l t lvest-
ern r \ l l )eu.r .  ( lanat l l r .  In 1t ; r i r t . r l  (x i )c l int( 'nts ()rr  (a l l l t  \ \ . : l t t , r .
ar t i f i ra l r l r r t t t ' r ret i r r r t , t l t l t r ' r r r t i r i t rof . t r / . l r r r ' laerr . t .butrr( , tE.

/ r isrrr . r .  r r rnrparcd lo l r i t tur : r l  r :ondi t ions.  Pl : rybarks of  thc
sorrnd oi  t r r rbrr l t 'nt  l rar t ' r  reclu< et l  the r tct iv i tv ol  both r1.1.  /ur  i  -
f r rgu.r  : rnd l : .  lusct t .s in pai t . t l  r r l l t ' r i rnt ,nts oycr (alm rv:r ter .
( l lut t r t  is  l tn obstar le to i l ieht  ancl  prot lu<cs extr : r r le()us ba(.k-
grorrrrr l  t r  hoes that r r ru.r  hr  c i isr  r i r r r inaret l  [ roru l r rcr  t t  l rors.
\ \ ' : r t t ' r  nr>isr  rnav also i r r t l r  l i 'n ,  r l i t l r  prer r leter ' t ion.  f - l r t .  r tsul t
r r r : l  be rcr lur  t 'c l  loragjne ef f i r : i t ,nt  r  br  bats atrd l r  prefercncc for
t  a lnr  l todi t 's  of  u;r ter  o\ ' ( , r  tur l )u le l r t  ( )nt) .

Rarrse Dis<:r iminat ion of  Targets f is ing Normal

and Time-Reversed Echoes

\\ ' .  I l i t t  l r t l l  \ [ l r : t t t  s : r r r t l  SLr.rr l r  ( i r 'opp 
. ] r r< olrs

I) t '1r : t t tnr t t t t  o l  l r r loqr.  ( ) l r io Stutc l ' r t i r t t : i t r

I  l r t ' l r r r r i i r rg l l i l r t  l l . r ts t l tn t lc l t t l  , r  t i r r t t ' - l t ' r t ' r : t ' t l  rcts ion ol

l l r t ' i r  cr  l to lor : r t iorr \ r r rnr l : rs:Lkt t 's : lLr l l r  ; rs:r t to i ln; l l .  r ) ( )n- \ ( ' fs f l l

v t ' rs ior t  1\ [ohl  l ! ) f ] i l r  I l ts  r : r r t  t lorrbt  or t  t l r t  l r rpot l r t 's is t l r : t l

r  toss<, l t  t l l : r t io l t  i :  r rsr  lLr l  lo l  r l t ' : r  r  i l r i r rc l l l r ls ' t ' r  I ro lot l t t ior t  1r t ' r -
, r0 l i l f r r t r t .  ( ) r i t  t ' r1 l | r i r t t , t t ts r r i t l r  l . f ) l t \ i t t t \  /k. ! ( i1. \  ( ( )nt i l r l le( l

\ l r l r l  : t r r r r l ts l , r r t , r r . , t t l r l t t l i r rn.H() \ \ ( \cr . r r l r t 'n i ; ; r l r r r ' t ' r t

r t r l r r i r t r l  l0 r let t ' i l r i r r r  i r  l lug( ' l  s  r . | l ]qc (r i t l l l r r  l l r ; r r r  jLrst  i r t

l ) I ( '5(n(( ' r t t : t l ls t 'nrr) l l t t t t l r t ' t lotr t t :utr( ' \ r : ls l l iq l t lVt l rptnclent
ort  u l t<r / r r ' t  t l ic  r t i ro t r : l rc lorrn rr ; rs r t r t ' ls t r l  r l r  r rot .  I ' r i r rq:r

r tor)-r t ' t t ' r r t ' t l .  s \nt l lc5i / ( ' ( l  t t l t r i ,  l r l r t .  r : rnge r i iscr i r r t i t r : r t rorr
$ ' r r :  l rb,rrr(  I  cr t r  l r t  l r  t . l tqcl  ( l is l iur((  , r l  7 i . r r .  Rt,rr rs i r rg t l re
r l , ) r l r t i l l  r r l t , r  r tsrr l lcr l  i r r  r l is t r i r r t i r r , r t i r ) r )  I l l t r \ l l ( ) l ( l  o l  l i r  to i r ( )
r  t t t .  i . r ' . .  ! r )u(  l l  \ \ ' ( )1 \ ( '  l ) r  l  l ( ) l  i l t : i l1(  t '  l  l t r  :L t t 'su]1s i i l  ( '  (  r ) t ) \ i \ l I l l t

$ i t l t  t l tc  1xr:s ib i l i l t  l l r i l t : l  (  i l )ss( orr t ' l . r t iorr- ] ik t , t l t ' t r ' ,  t iorr  pro-

r tss is i t t r  o l r  t ' r l  l l t  I  lurq( dt ' tcrrrr in: t t i ,  l r r .  l ' l r t ' r  ar  c n() l  (  ( )nsl5t-

,  nt  \ \  i t l r  . i r r r ; ,1,  ,  1,  r  
- r  ' l r  Icr  t i , r t r .

Electrophoretic Analvsis of the Mating Svstem
of Eptesicus fuscus

Fricdcr \ laver.  Dt ' l rar  t rnt ' t t t  o l  Zoologr.

f 'n ivcrsi t . , '  o i  NIurt  lancl

I ) r r r  ing tht '  surrrrnrrs of  l  1)87 and l  l )Ut ' l  a t r>tal  of  2 l2 bats rvcre
tolor b:rndccl  : rnr l  b loor l  sarnplcd at  four r l i l ferrnt  rnatcrni tv
tolot t ics i r t  r t rxt i t t t t t  \ [ issorrr i ,  l r .S.A. At orrc rrr l r r t r r  f l loo of
aclrr l r  teuur les,  i i7n. ,  o l  iLrr t  n i lc  fernaler : r r t r l  r ro . i r r rcr t i le nrales
retrrr  r r t ' r l  t l l ( '  n( ' \ t  r  t  at .  Br usir tg eiglr t  pol l  mot phir  b lorx l
errzrnrt ' l tx i r rs i r rdt 'pt ' r r r i t 'ntqen( ' t i (  r r ta lkers,s igni [ i tantdi f fer-
t 'nccs in : r l lc le l requrnt  ies bt ' r rvcor lc lu l t  fernales at  d i l lcrcnt
colonies.  bt ' tu ' t 'en j r r ror i lcs I torn r l i f fer t ' I t t  v t ' r t r r ; t :  l te l l  as
l)et \ \ ,eel I  j l lvcni l t 's  r r r r t l  aclul t  [er t t : r l t :  r r ' t ' rc t l is tovt  ted.  Relatecl-
nrss : ln long l  r l  l r : r i t  r  ot  s i l r  l  i r rgt  r ' ; r :  r : t  i t t t r ied to lx '  0. i  i  + (1.08.

Tlresc rr-sul ts sugg,c\ t  Ih; i t  r r la l inq i l r  t l i i r  bat  is  polvgr t tor ts ancl
that  s{)r I t r  fer t t : r l t 's  r r l r l t '  r l  i l l t  r t ror t '  l l r : t r t  t t t t ( '  rn: t lc .

l9

Clenetic Variat ion in t lre Bat Tadaricla

brasiliensis nrcxicana and in Rhinocero.s
unicornis, a large, Non-volant Mammal

( ' . ( i .  NI t  ( l r r r< kt ' r r
I ' t t i r t  tst t r '  ( ) l  l  e l l r le5st ' t '

. \  t i l r t . r  b:rst 'o l  ovt ' r  i ( ) f )  5 l ) t ' ( i ( ' r  \ l l ( )u\  t l l r t t  i l r t l i r i r l r r ; r l :  i l r

r t tost  n l r t lnral ian l to l i t r la l iotrs I t l t r t '  : t r t ' l l tg1'  111 11'11171q,,r i t ,  s

(H0) rangir lg f ror t t  09u to: t1;ptoxi t r ta l t l r  10", , .  l lodr t t t : tss: t l t ( l

ef ler t ive 1ro1;ulat iotr  s izt  ( \ct  l tar t 'gt t t t ' r : t l  ( r ) r r ( ' l : t l i r ) l l \  h l l l l

H1. $ i t l r  \ ln: I l  l .  abul l ( lJ t t t  t t t : t t t l t r l l ;  l r t t r  i l rg hig]r | r  I t l  l t  t ,  tzr  q-

rrs i l i t 's . . r t td latet , t . t t t r t r t i t r t t t t t l l r l l t t tot t t t ' rst ' .T 'ut lat tdal t ro.s i -

l ien.s i .s ntrr t tun a (bot l r  t r t r ts:  . .  I l - l i lg:rr l t l  N, ,  i t t  t l t t ' t r l i l l totrs)

: lnt l  Rl t i r tot t ' to.s t l t i rorr t i .s  (bocl t  r t tass = 1( j00-210t)ks al l ( l  N(,

100) c()nlr i rs l  t l ra ln:r l i ra l l r  i t t  t l t t 's t ' le i t l l lx 's.  l lot ' t ' r ' t ' t .  r i t t ' t t l

s tu( l i ( 's  in nrt  l : t l ro l t lor t  : l t r t r t  l l t l t l  i l t t l iv i t l t r : t ls  i t t  l rot l t .1r , ,  i ,  s

t : t r1]  [ { ' r ' :  l r l t l r tOat hi l tg t l t t '  t tbst  r r t r l  t t t . t t t t t t ta] ia l t  l l t : l r i t t t r t l t l .

Surh high H,,  in f .  l t .  r r t tx i rar tu i \  t ) ( ) l  l ( ' t t l i l lkal l l t : l t , t r r t ' r r  t .

I I r t ' rc lerr l ior t  o l  s i rn i l l r t  l t t terr tzrqosi l r  i t t : t  t r i t i t : t l l r  t ' t tc l l t t r '

gt ' t t ' t lnt tga-t t t : t t l t t t : t l i : l t l l (x l ) ( ' ( t t t l l t t t r l i t t ( ( ) t l t l i ls l l r )1( ' \ l l l l \

obst ' rvtr l  i t r  ot l r t t  le( t ' r t l  s l t r ( l i ( ' \  o l  t 'ndl t t tgt ' tet l  s l )e(  le\ .

Characterist ics of the Visual lv Cluided Escape
Response in Nlexican Free-tai led Bats

S. \ I is t r r
l )e1xrt t r r r | r t t  o i  / .ooloqr, ,  L ' r r i r t ' ls i t r  Ol  I  t ' r rn|sst ' r '

Visrr . r l l r  grr i t let l  t 'sr , r l ) ( '  11's lx)ns( ' \  , r l  rv i l t l  : r r l r r l t  I l rxt tar t

I r  t r ' - t : r i l r  r l  l t t ts .  Tudor ida hrasi l r r t . t i .s  nt( \ t (  ano. n t r t ' r t r r r l ic t l
; i  I  r ;u ioLr:  t i r r t t 's  i r r  t l r t ' r l : r r .  at  r l i [1t ' r t ' r r  t  l  ig l r t  i r r t t ' r rs i  t i r ' \ .  i r r rc i l

r l i l l t ' r l r r t  r r : r r t ' ler tqt l r :  to t l t '1t ' t r t t i r t t '  t l rc c l I t r  I  o l  srr< I r  l ) . t l :u l l ( '
I t ' t .  r  r t t  t l t t ' t  s t  ; r lx '  )  i  5 i  ) (  )n\r ' .  , \ l t  l rorrglr  

' f .  
b.  nt t 'x i t  t t r t t t  is  k lotr  r t

loor i t ' l r l  lorr : r t t is  l i .e, l r t  t l l , ,Lrgl toul  ur( , \ t  ( ) l  t l r t ' t l : r r .  t l r t  r r  r  r i r l .

l t  r t ' t l r r r t ior t  ln l l r i \  l ls l ) ( )ns( ' : r l  l inr( ' \  i r t  l l r t ' r r rorr t i l rg t l l t l

r  on t 's l ror t t l  t ( )  t l l ( ' i l  l  et  l r r  l l  l r  onr l i r t : r r . l i r tq.  IJ l r ls  l  t ' r  c l r lsr t  lorut t l

to r l t ' r r l l r : t ' t l t t ' i t  pt t '1t ' r l t r t ' lor  l ight  l r .  t l r l  l i !aht  i r r tct ts i t r  is

i r r t  n ' r rscr l .  I r t  I l r t  t . l t  r r r  rs:r l  in r t 's l ron:r ' , : r  r iqrr i l i r  i ln l  r (  n( l (  n(  \

l ( ) ( ) ) i ( r ) l  t ( ) \ \ . i r ( l \ t l r r ' r l , I l i , , r t r r rntr l  r r ] t t t t  t l rc l iu)r t  intrrrr i t r

t : r t  t : r i t r t i  to l l r t ' : rnrbi t ' r t t  t l ; r r  t i t t t t ' l ig l r t  l t ' r t  l ; r l  l l t t  l rorr t  o l  l l tc

t : r r t ' .  I - l r i : r t 'srr l ln:rr t ' r l r l l r i r rn l r r l r : r ls , rv l r t ' r r r l is l r r r l r tL l r r ' i t l r i r r

t l l ( '  (  i r \  (  .  l l r  tou anls t l r t '  l  ig l r t  l ru l  t r  t ' r r l  t r ; r l  l r  r  i r  l r '  l r ; r r  L : r t  l l t t '

n l ( )Lr l l l  ( ) l  tht  r l rvr ' .  , \ t lu l ts r l t ' t t ' lorrrrr l  to r t : l rorrr l  s iarr i l i r : r r t t l r

to rccl  l iq l r t  l )u l  r ) ( ) l  to l r r r  r t r l  l iq l r t . . r reglst ine.  l l l in \u( l l

l ig l r t ing rn; t r  r r l f t r  t  t l r t  l r l l r r t r  iorr t  , r l  l l t t 'sr '  : r r t intrr l .  , r r t r l  t l tLr t

s l rotr l t l r rot l t t 'Lrset l lor l l l l r l r r iot l r lo l ls l r r : r l ior ts.  l l r t 'ontogt ' r r r

o l  t l r t ' l 's l rot tst ' \ \ ' l r \  stLr( l i ( ( l  br  t t 's t ine l )u l ) \  l r l  l ; r r ious:rgt 's.

VtrrrOrrr tg:rr t r ln0rr-r0l : r t t t l )u l )s\ \ ( r (1,)unr l  lOor i t r r l t r ) \ \ ' i r ( ls

t l r t ' t lark. : r \ t lat( 'g\  l l r i r t  \ \ ' ( )u ldkt ' t ' l r t l rcrnr lost ' r  to l r l l t r t r r to '

l l ( 'utr : t l  (  n\  i l ( )nrnent.  I  l l ( '  lxr i r r l  Ol  l r i i l r \ i t i ( ) l l  i r r  l l r t  r Isgr, l r rsc

lrorrr  r l :u l , r t i l r t t i r rg l ) l rJ) \  l ( )  l ig l t t  or i , 'nt i r rg;r t l r r l ls  r r ; rs l r r r r r r r l

lo r)((ur i r t  i l l ) ( ) l l l  l l r r ' . rg l  oI  st ' rcrr  nt t ] .s, ; r  I inrc l r t  r r l r i r  l r  l l r t '

l r r r l r r  l r t r . t rnc roJrut t .

An Educational Campaign About thc
Importance of Bats in Tropical America

P. ' \ .  N, lor lor t

Blr l  ( . lonscrvat ion Intcrnl t  t ional

l r , rJr i<:r l . \ r r t t ' r i r l r  is  l ror t t t  Iot  l r  r i r l t  l t . r l  l l t t r t l r :  t l r ,  t i t t r
( ( )L lntr \  ( ) f  ( - { ) \ t : lRi t : r r t ' rotr ls l0 l is1>r ' r i rs.  \ l : r r t r  o l  l l r rscrr t t '

fnr i t  l r : r ts rr l r i th l rs:retrr ts ol  pol l i t t : r t ior t  lut t l  s t ' t ' r l  r l i r ; , t ts: t l

1; l : rv kt ' r  ro l t 's  i l t  rn:r i r r t l r i t t i r tg lht  t l iv t ' rst t r  o l  l t r rp i r : rJ lot ts l .

: r t t r l  are 111\()  i rn l )o l t rnt  t ( )  n l i i l r \  I ) l :u l ls  \ \ ' i t l r  t ' rorrorrr i< r ; r l r r t .

\ i ' t  b:r ts l r r t  : r ,s l t ' r r r i r l i r r l l r  t l r r t rovt  r l  t l r rc to { t :u 111111 iq11ot:r t r  t

o l t t ' r t  l r t ' r  : r t t r ,  o{  r  : r r t t l r i r t '  l ) i t l  r (  l ;11( ( l  l r t , r l l l t  tns,  l l t , r l  t t t  :or t tc

IJ l r t  Rt 'scarr  l r  Nt 'u 's
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( ( )untr ies resul t  in high econt i rn ic losses - fh is educ:r t i r lnal

rarrrpaign i rnplelncl t te ld i t l  ( } rsta Rica,  l ret luent ly referred to

as l .at in Atner ic: t 's  modcl  of  conservat ion,  used a grass roots '

nrul t i -media,  mult i - inst i tut ional  approai :h to inform the

Ccista Rican public about bat diversitl 'and their importance tt.l

tropical ecosvstclns and asso<:iated economies \\rorking with

( losta Rican aeencies and foundat ions,  the campaign induded

tlie dcvelopmt'nt of an educational package (book and poster)

for clistribution throughout Latin America, conservatlon artl-

cles in magazina, 
"r-ral 

,ta*rpupers, a slide'/tape p-rogram and

reachers glid., lit"tu,.,re on vampire bat identifir:ation and

.()ntr() I .  and intenielvs on radio and televis ion'

Maternal Investment and Milk Composition in
the Mexican Free-tailed Bat

Tadarida brasiliensis

S.K. Robson, T.H. Kunz and O.T'. Oftedal

Invest igat ions of  the changes in mi lk composi t ion dur ing
l : tctat ion in Tadar ida brasi l iensis indicate that  the fat  c()ntent
increases over a s ix week per iod,  ranging f lom indi l idual
samples of  l2% to 39%. This represents the highest fat  levels
known lvith the exception of the cetaceans and pinnepeds, and
is far greater than that previouslv found in the chiroptera
(approx.  12%). Un I  ikc other species,  the high fat  content in the
mi lk of  T.  brasi l iensis is not correlateci  rv i th a high growth
rate.  The impl i r :at ions of  th is to l i fe l i is torv strategies and
maternal  investment in th is and other mammal ian species rv i l l
be discr.rssed.

Investigations on Vampire Bat Rabies

C.L.. Rupprecht, S. Papo, I).  Deresienski,
R. Lord. B. Dietzschold

'I ' l ie Wisrar Inst i tutc ()f  Anat()nrv and Bi() log,v,
Inst i tuto cie Investigacione s Veterinarias,

Urriversit l '  of Pit tsburgh at Bradford Collegt

As part of a stucl l  clesiglred fu bovine paralvt i t  r :rbies cotr-
trol in l ,at in Amerir: :r ,  u'e havc init iated basic resear<:h tnto
apyr l ied aspccts of  th is disease in the t :otnt lotr  valr ip i te bat,
l )esrnodu.s rotut tdus.  Cornp:rr isons t t f  Vt ' t tezuelatr  vat t tp i r t ' .
dornest ic t t rnpanion alr i rn:r l ,  i rnd l ivestock r : rb ies v i rus iso-
l:rtes bv rnorto<ttlon:rl antib()dies revealed several geogral;hr-
rr l l r  d i ' t int I  \nair) \ .  l l t  I  l r : t t r .nt i>. iot t  txpt t imett l .  t t . t i r r
r ,amtr j i res u 'ere placed in tontact  wi t l l  cagemates inoculeted I I I
wi t t r  e i ther CIVS (1Ot ' !  MICI- I ) ;6.0.03rn1) rabies v i rus st t . t ins;
or vantpire-der ivecl  DR-19 (1052 NlICLD5g 0.03nI)  onl .v in-
ot  r r late<i  bats succumbed to labies.  - I 'o tcst  their  i tnmunr)sct l i (
abi l i t ,v ,  groLrps of  3-4 vatnpires were inoculated INI on dar '0
and 7 rvittr either l02rg, 5 trg, or I 2rg of BPl--inat:tivatetl,
pur i f ied ERA rabies v ints vaccine and rvere chal lenged IN{ on
da-v l4 wi th l007cl  of  rabies strain DR-19, as ab<tve. survival
rvas independent of  latc ines dose and the level  of  v i rus-neu-
tral iz ing ant ibod,v prest 'nt  on the da1'of  chal lenge. In order tcr
rest  thc ef l i (  a(  -v of  an at tcnuated rabies v i rus vaccine, groups ci f
5-6 bats n't're inocul:rted IN{ with either l007rl of uncliluted
l ive ER,\  r ' ims ((  105'  NIICl t - I ) . ,0r '0.03rn1),  : r  ten- lo ld di lut  ion of
sanle,  ( ) r  PBS as rrrntrol ,  and l 'ere t :hal lenged u' i th 1007i  of
I )R- 1!)  as abovc. Al l  varnpires.  rcgi i rd less of  vaccinat i t tn status,
dernortstrated cl in ical  s isns ancl  st tctr t tnbed
to rabies n ' i  t l t in tn 'o- t  hret  tvt ' t .ks fo l  lou' i  r te i t r t l t t  t t t t i r ; t l  i t , t r .
These f indings raise intr igrr ing ( luest ions regarding thc epide-
rn io logv and imtnt t t ro-1r:r thr lgencsis r t l  r : rb i t 's  r  i rus i r t  vatnpr l t
bat  populat ions.

Immunocompetent Cell Types in the Bat
PteroPus giganteus

S.K. Sarkar and A.K. ChakravartY
Immunology and Cell Biology Laboratory, Center for

Life Sciences, University of North Bengal

Previously we have shown that the Indian fruit bat, Plero-
pus giganteus has delayed immune responses despite having

wel l  d iveloped secondary lymphoid organs and a possible B

and T cell dichotom,v. The dela,v did not appear to be caused by

any serum bornc fa<:tor or def ic iency in the rat io of  d i f ferent

inrmunocompetent cells t'hich is colnparable to those in other

systems. So i t  was imperat ive to study the detai ls of  the i tnmu-

Activi ty Patterns and Populat ion Estimates -

Implications for the Conservation of the

Samoan Flying Fox, Pteropus sanxoensis

F-.1). Pierson and \V.F.. Raine.v
I luseum ()f \rertebrate Zoologl ' ,

l lniversit l  of ( lal i fornia

T' l r t  t r t t let t . t i t  Satr toalr  f l l ' ing fox,  Pteropus sazoensir ,  h l ts

sholrr  l r larrni t tg polrulat ion decl incs i t r  retent -vears, : r t rd 
is

.rr i l t 'nt l r  thr l ' : r tetr t ' ( l  n ' i th ext i r t . t iotr .  A large si lhouett t ' ,  d iur-

nlr l  l l ight : (  t iv i t \ ' ,  a l rd pr() t ra( tc( l  soar ine rnake i t  part icular l l

r  r r lncr i lb l r  to s l root  i t rg.  
' \ l  

t l rougl t  f  l ig l i t  ac t iv i ty occurs dur ing

al l  r lar  l ieht  l rotr ts,  i I r .Julr  i t  pt 'aks in the late:r f ter t toon, lvhen

lrrrrr t i t tg l ) l (  \ \ l l l t  i .  QlrJ l ( ' \1.  . \ (  (  l l l i l le lx,pul : r t i ( )n rst imatt '

" rc 
e*t t i t ineh di f t icrr l t  Ani tnals roost s ingl l '  or  in srnal l

eroups i t t  ( 'a l )opv t rees. Readv totr fusi<ln rv i th the s imi lar lv

sizecl ,  rnore a()mtn() I r  s1;et ' ies,  Pteropus lor tgonu.s,  and par l r ( ru-

lar  f l ieht  character ist i ts (e.g. ,  f rct luent i rer ia l  movements in

:rnt l  out  of  feecl ine t rees, l t t rc l  bt ' tn 'een n: l r ro\{ ,  rugged val leys)
(rFJt( ' . r  tendett t  r  l , r  r r r t ' t ts t i tn l tc l r , r l r t t la l iot t  r iur '

Impact of Exploitat ion and Trade on

Samoan Flying Foxes

\\r.E. Rainev and E'D. Pierson
N{useum of \iertebrare ZoologY,

Universit-v of Caii fornia

A rau{:e o[  t ' r ' idence in( l icates that  Samoan f l f  ing fox pol lu-

l ; , t icn,  i iave clecl i l red selerel l .  The tu 'o knt twlr  spccies are the

u, ideslrread Ple ropus tonganus ancl  the endemic P'  satnott lsr ' '

Rapir i  rerent del- l ine is l inked to cr lmmer<: ia l  hunt ing for

" t r r , r r r  
t , ,  ( iu:r tn as:r  lur t t lv  f rx ld i tern.  Both selcr : t ive hulr t ing

, , r , l  r ,p1rrr"ut  t l i f ferent ia l  vulnerabi l i tv  
- to 

shoot ing have

lrel l red to l l r i l rg t l ie r : r rcr  P.  \ar t toen.sts ( l lose to ext ln ' l Io l l '

L i renstc l  t radc star ist i< s uncl t ' r reprt :sent the t tmtnercial  take'

both bt't:rust' thcrt' is clatldestine trade and ber:altse rnan,v

arr imals s l rot : t r t 'not  rer :overed l -ot : : r l  recogni t i t ln of  f l r  ing f r lx

c l t< l ines lcd to protect ive legis lat ion in American Samoa; srm-

il:rr regulatioris are utrder revielv in Western Samoa' These

measurcs are an lmpoltant step, but,  g iven current l ,v depleted

bat populat ions,  ( 'o l l t inued hunt ing for  local  recreat ion and

subi istencc, and <ont inuing forest  lemoval ,  careful  mt ln i tor-

i r rg wi l l  be required to assure the survival  of  P.  samoensts '
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l l ( )c()nr l ) ( ' t r 'n l  te l ls  ant l  a r lu l l i tat ive t lef ic ientv of  t l re ccl l r r lar
()rnponer) ts i l  arrr ' .  Ccl l r , r lar  n)()rpholog),  stut l ied bv S! Nl  arrr l
- I l . \ ' Is l r , rnssrrrr i l : r r i t t tosrrc l r<el l : i r r lnostot l rerrn;rrnrnair .  l '
cel ls u 'err  snroolh surtat t ' r l ,  IJ  t  c l ls  had sl tor t  nr ic l rv i l l i  otr  the'
srrr  f : rcc rr 'h ich reenr to bc elorr l - r ted r) l )  i rnmrur izat ion l rossiblv
i r rd i r  at inq l  st l  u(  t r l r i r l  a l tcratron r i l  r  e l l  nr t ' r r tbr : rne I t  r In eel  t r
sol  state rv i th ar t ivat ion.  I 'n i t lut  stnrr  t r r r  a l  def  i< ienci t 's  in tht
inrrnrrnocomlretc l ) t  (c l ls  o l  l r ; r ts I rar t ' r ) ( ) f  \ct  beer l  obserrcr l .
This strrdr rnar providc l i rst  hand detai lecl  c l ( 'c t r ( )n rnirr , r : -
r r rp ic : r r ra lvsis of  the i rnrnrrn()conlpetcr) t  te l ls  of  the brt .
Frrr t l r r r  s l r rd ies : r t  e in l r r ,>gtest .

The Basis for Differential Habitat LIse bv
Little Bron'n (frIyotis lucifugus) and
Long-legged (Myotis uolans) Bats

\ l .B. .Sutr t tc lcrs

The L'nirels i t \ '  o l  ( la lgarv

. l l to l t .s l r t t  r / i iq i r . i  : r t t r l  . lL i ,o l r tn. :  in( '  n)or l l l l ( ) logi<:r l l r  rcrr

s inr i lat .o((- ls i ( )n; l l l \ ' r ) ( (L l l ) \  t l lcs: tn l (11x)sts, : ln( l : i re(olnlr l ( )n

rrr  thc srrnrt '  :nt ' ; r ,  brr t  . r l ) l ) iu l l r t l \  lccd i r r  t l i f f t ror t  l rabi t : r ts.
l  l ieht  :n le i : : r t t  r r i r r  iorr :  r t t t  t  l r r r t i r rn I  l r l r  r  orr i r l  lerrc l  lo srrr  h l r
bclrer iorn: i lc i i l l r r t ' r r t r ' .  l " l ie l r t t l ratart t ' r is t i rsu' t ' rerrsscsser l l r r

t l i l : t  t  ntor l t l r ,  r loqir ' : r l  nrcasrrrenr( 'n l \  (  \ \  i r )g t l rc i r rqs.  t ' t r . )  to
(()n)pi l r r  wi l re loat l t t tgs, : rs l )e(1 I . t t io.  at tc l  wi l tqt ip s lurpe
betu ct ' r r  bot i r  s l rer  ics.  \ [easrrrccl  bats u t ' r t '  t l ren f  lou'n i r r  r r
i l jght  r l teetor icteLnr i r r rnr : rnr>rrrrer:r l r i l i t r . . lL larr / r rgrr . ih l r r t '

srgni f  i tant lv S,r( 'atet  r \  i l )g kr : rc l inqs than .1I .  i ,o1an. ' .  but  both

lrrc r ' : rp l rb l t '  of  r rar  ig l r t ing t l re s:rnc intrrstr i r r ! :  c l is l l rnr  c in the
l l ight  r : rge 1i . t - .  tht '  s : r r r re nr i r r i rnunr neeOti ; rb le ( l i \ t r r ) ( r '  -
I I \D).  l l re: t  l r : r1:  ntre 'subscr l r rent l r  re l t 'a:cd u ' i th at t : r l r td
l ight- tags 1o ()bs( ' rve l rnd torrrpare l ree- l l ieht  p:r l lc lns.  Pre\

rnai l l rb i l i t r .  b:rrccl  orr  i r rst '< t  t r ; rp i ; ing.  l rncl  t l iet : r r r  d i l ler t ' r r r ls
ol tst ' t r  ecl  I ] r t  orrgh ler ' : r l  : rnal ls i :  u i I I  sLr1t ; r lcrr tent  tht ' t l is t  u:s ion.

Records of Longevitl ' ,  Fecunditv, and
As,vnchronous Reproduction for Pall id Bats

in Southern Arizona

R. Sidncr
I )c1r;u lnre nl  r>f  Er ologr al ld L. l lv i r ( ) t t l l ) ( 'n l : t l  I l io l ( )g\ ' ,

L ' r t i rers i t l  o l  . \ t  izot t l t

I )atrr  t  o l lcr  tcr l  at  I t t , t l t ' t t t i t r  s i t t 's  o l  ; l r l l r r r :ou.s 7;a/ / i r l r rs l r l r t t '

pror i t l t ' r l t {ctrr i l :oI t t l r tot l r t , t i ( ) r t \ \ ' i l i ( i ] i i r ( ' r r ( (cssrt t \ l i r r l r r t 'p-

l r l r t iotr  o l  { l r ( '  \ } ) (1 i t ' r  l i fc  t : r l t l t '  l r t t t l  [ot  ; t r t  r r t r r ierstat l t l i t tg ol

t l r t ' i r  l i { r ' l l is l ( ) l \  5 l r i r t ( 'Sic 's.  I t tesLrt t t ; t l tJ1,  i t t : t  tpt ' t i t 's l t rh i r  r i r lq

rr t : rx iu lunt  l i tnf \ \ .  l l : r ( l ( ( ) t ts i t t  l t 'c t t l t t l i t r : t I r t l  sLt t r ivots l r i l ;

l r ; r r t '  l ; t 'crr  selct  tet i  rv l r i i  l t  r t 'srr l t t ' t l  i t t  t l t t '  t  l tar l t t  t t ' t  is t ic  r t lpro-

r l r r r l i r tst t : t lcqro[ t l t ts l i t ' t i t -s. I l t iss l t : t tegt i t t ro l r tst t ' l l r , r t l r t<-

t iv t ' i i l ,  -s1lrr t .  l i t ter  s ize,  i r r t r rb i r t l r  intetrr t l .  l t t r t l  t t '1;r t t t lLr t  l t r t

r : tP;rr  i l r .  Rt ' t r rLt l  i l t t : ts t t t t ' l l t r r l ts  i t t (  l ) r t 's( ' l l l ( ' ( l  l ( ) r  l l l ( 's( ' I ( 'J) l ( ) -

r lLrr t i rc r . r t i : r l r lcr  r r l t i t l t  r l t ' t , 'obt : t i t tet l  l ror t r  l ie l t l ; t t t i t t t r t ls .

Maintaining a Litt le Brown Bat (Myotis
lucifugus) Population in the Face

of Roost Destruction

.J.S. T-:rv lor ' .  \ork I ln iversi tv

l - l tc  srrrr t 'ss arr t l  Ia i lLrre Ol bat l tot tsts to l r tot ic l t  l l ] t ( ' r l1: t te

atronrr t r r rc la l i r ,n lor  l : t rg- t ' to lor t i t 's  <t l  Xl .  lur i fuet l . r  u ' i l l  l te

i r r r  l r rdt  t l  i r r  t l r is  r t '1rot  t  r )n el1(,r ts t ( )  l ) r t 's(  r \  t  t l t t '  f - i  t l  l t '  Bt  o$ t r

B: l t  at  th( '  ( )harr t : rut1u:r  Inst i t r r t i r t l r  i t r  Nen'  York Stat t ' .

Apnea and Non-Steadv State ()xvecn fiptake in
Torpid and Hibernat ing Bats

I ) .  l  l ronlrs l rut l  I ) .  ( . lorrr i t  r

Biologr ' ,  I  r r r i r  t ' r  s i t r  o l  .Slr t ' r  l r r r rokr.

I t i : r r t ' l lkrrourr l l r ; r t l r i l r ( r r i ; r t i r rqot totpi i l  l ' r t : l [ r r t ,srr ' ; t t ] r

r t r l r r r r r l  l ;odr l t  r r r lx ' t r r l r r r ls  l t r r t l  rn(  l i l l ) ( ) l i (  l l r t ( ' \ .  I l  js  l t , : :  rvcl l
I I i ( )h r l  t l ra(  t I tc r t ' t l r r< I  i , l r  r ,1 orr  gcrr  i lc t t t r r r r r I  l r ' ; r< l '  Io; i r t  l r I r< ' r r<l
t l t r l l t t t t  o l  l r r r l r r tor tarr  r t ' r r t i l : r t iorr .  . \ t  5(r( . .  , I /1olr . i  l t t t  t l t t ' :Lt t
l r r t ' : r t l t l  i r r  l rorr ls l i rst  ing onlr  l .? I  r r r i r r r r t r . .  rurr l  r r 'p: tur l t r l  I r r
pt ' r iot ls ol  ; t l r t r t ' t r  i : rst i r r r . l  l ( l - l l l0 rrr i r r r r t ts.  I  l r is  s l r r r r : r t l i t  r ,  r r r i
l l r t ior t  t r r r r l i r r r r : r l l r  : l r i l ts  t l rc l r i t  t ior l r l  ( ) ,  rorrrut t ratrorr  nr
r) l ) ( l r  (  i r (  Lr i t  rnt t : r l l , , ] i r  r l r ;urr l r , , ts . , r . . r r  l , , , r r r  r  r ; r r i l i l , rnrnt  or
s le: i ( l \  \ l i t t ( '  t  or td i l iotr :  : t t t r l  r lnr l t  t  '  r  or t r i  r r l iot t l r l  t r r t , l l tot l :  o l
r  l t l r  t t l : r t i t tg O, rr l ; t l rkc in l r l r l r ropt  i : r t t , .  \ \ ' t  s l rou t lut l  l l tc  r  orr-
r t ' r t t iotr : r l  r r l thrx l  or l r - r 's t i r r r ; r l t r  ( ) - .  u l ) l : tL(  l r r  r ; r . | i00",  rorrr-

l l r t l t l totht  r t t<r t t l r1r1rro1;r i . r tc i r rst ; r r r t l r r t t , r t t rsrnl t l tor lo l<:r l r r r -

l i r t i r re () .  l l l ) l i lk( ' .  ' l ' ( )  or l  k l ro l  l t  r let .  l r l l  s t r r t l i t  s  , r r r  l r : r t ,  : t r r r l
r r l l r t . l  tn:rntr t t ; r l .  l r r r l rJ i : l t t ' r l  s i r t r t  l l ) . r ]  l i : r r t , ; rssrrrnlr l  s l r . ; r r l r

\1 l r l f  ( i ) i l ( l i t i ( ) l ts  : l r r r l  s0 l r ; r r t ,  or t r - t ,s l i r i l . l l ( ( l  ( )  r r l t t l rLt  i r r
I r i l r t  r  n.r t iorr .

Progress at  Bat Clonservat ion Internat ional

l \ f  . l ) .  T ' r r t t l t '  l rnt l  P.B. Rol l r - r  lsort

Bat ( l r i r tst 'n 'ut ion In lerr l r t ionlr l

I r l lcr( '51 i r t  l ) l r l  r r r r t : t ' r r : r t ion is gtou i r te rrr l r i r l l r  l rs i r  lJ( .1.

Sinte nr i r l - ( ) r  tot ; t ' r  l1 l lJ7,  nrcrnbcrslr i l r  has r isen l r r r rn 2t i ( )0 to

7600, i r r t  ludirre i r r t l i r  ic luals r lho l r r r '1 i ronrot i r re l r ; r l  r  orrsur;r

t ion i r t  i r [ )  ( . )untr i ( ' \ .  \ lorc t l r : rn 1000 r l r l r r ls ts lor  in lornr,r t r , ,n

or (()r lst ' f \ : r l ron. lssr\ t : rn(e atr ' l r l l r t>: t ' r l  rnorr l l r l r .  r lsLr l l r r r r . l  r r r

r rL l lncr()Lrs(()r)srrrat ion i r r i t i ; r t ivcs.  ler  t r rx 'srrnr l  cr l r i l l i ts .  \ r ' rvs

rr tct i i i rpLrbl i r i l r ror t l i r t r r t 's t { ) r ' ( l l l ( ; r l {  l t rnt t l t l r lsolrni l l iotrs,r l

l t t r rp l t  u 'ot ldrv i t le c: t r ' l t  r t : t t .  ( , r r r r t r t l  nr : r jor  pt , r j l r l \  l . l r lg( '

l lorn t l t t '  l lot l r r t  t iot t  o l  : r  t t t ' tv  l r r r t l i r r r  i :Lr t l  J)r()qr;ul l .  lJ : r ls  o l

. \nr t r i ta.  to l t r r ; r r is i t iot t i l r l ( l l ) l ( ) t ( ( ( i ( )n,r1l l r ; i rkt ' t t ( , ; i r r ' . l i ( l l

is : r lsolobbt i r rg l i r t : t I r : r t iot t : r l l lukir t , \ t t t t ' t i r : r t t5; t r r to:urnt l lor

: r  f r t l ' r ; r l  r l rvt '  l r rot t ' r  t ion : r (  I  in l ] l t  I 'n i l t ' t l  Sl : r t t : .

The Use of Prey-Generated Sounds in
Flycatcher-st1-le Fr>ragine bv

fuIegaderma spasma

K. l ' t r t ' l l

f ) ( ' l )ur t r l l t 'nt  o l  F.<ologr,  l - t I ro logr urt t l  l . i r r lutron.

I ' t t iv t ' rs i t r  o l  I l l i r ro is

' \ l t 'uudcrrr t t t  
. i l rn.vrra t ' r l t i l r i t r  l l r< rr l t  l tcr  - r t r  l t  lo l rq inq l r r ' -

h:rv iot  i r r  t l r t  l : r l ror : r lorr .  I  l rc l l r ls  l r rnsrr t  i r rs l r ts l r r  r r l rL i r re

: l ror l  I , r rn.  I r { ) ln i r  \ l i r t i ( ) r ) ; ! l r  1rr  l r  } r .  r l r l r l t r r ing;r i r lxr t r t r  l r r t ' r
u l r i i t ' i r r l l ig l r t . l l t 'sul ts l r r r r t tnrrr t r rn l tx l rcr i r r t ( r ) r \ \ l r ( ) \ \ l l l i l t

t l r t 's t '  l r : r ts t r l r i l r i t  l r r r  l r i l t ; r r r l r r , r l  t i r r  r r l i l izr t iorr  r r l r t ' r r

i l l ) l ) ro:r( l t ingpttr i r t l i ig l r r . l iot l r l l t r t tct i r tg. , i t t r l t t , r t t - t t , , , r i t tg
rnot l rs : r r t '  r r r l r l r r r t ' r l .  I lo l l r t ' r ,  l l r r t t t r inu nrol l rs \ \ ' (  r (  i r [ )

l r to;rr  l tc t l  rnr , l t  o l l t 'n { l r : t r r  ncrt '  i t i l l ,  sr l l r r t  r r rot l rs.  l ) : r i rct l -

<lr r i r ,  r ' r l l r t inr t r t ts tcr t : r i t r l  l lur i . , r r r r t t lg lu.r : t t ( ( l  ln t l r t  l r r : r t

i r reuirrqsol  : r r r r r l l r t1r : rssir ' , r r r r ' ) isrrrort t l l l r t i rc i r r t ' l i , r t i r rg

in l r t l ) l , r ( ) l l ( l r t l l r t t i : I l r tcr l to lor l t t ior t ( : r r I i r r ' ) r r r r '1rror i t l l r l l r r : r

urovir tq lbut  : i l t ' r r t l  r r rot l r .  I t r : r r l t l i t i , ,n,  l r ; r l : : r1r1; , ; r r  l r )  rn.rk(  l l

r lurr l i t i r t i r r ' ; r \ \ ( ' r \ r l l ( r l l  0 l  t l r I  i t ts t r t -g,( ' r l ( r i r l ( ( l : , r r r r t r l .  l r l r

l r ro l I  l r i l rg n1() l (  r r ) ( ) l l r l iLr" '  sorr t r r l '  r t tOrr '  1r | r ; r r t ' r t1 l r  l lLrrr
' ' I t 'ss r t ro l l t l ik t  sorr t r t l : .  I  l r r r : .  n l r i lc  r \1.  . '1rasr i , r  i r  t  r r l r : r l r l t 'o l

l rx;r t ing prtr  t l r r r inq rrr i r l  l r i r  ( i l l ) l lu(  r rs i r rg cr l t , r lor ; r t i , ' r r  i r r

l l t r '  ; t l ls l t t r  c t r l  l l t  t ' r  - t r 'nt ' t  ; r t ( ' r l  \ . ) l l r ) ( l \ .  t r  l r ln st t r  l t  sorr l r ls  ; r t r

; r r : r i l l r l r l t ' .  1 l r :s i r t '  : r r r r l i t iorr  i :  r r t i l izcr l .  I  l r ls t '  r t : r r l ls  srrqqt: l

l l l l r l l ) i r \ \ i \ ( : r r rc l i t iOnl i l : r \ i r l ( r l l ) l l \ l ( ) l l l (  l ) r ( ' \ (n(( : l ( ) ( . r t i ( , l l :
; r t t r l  ot  i r lc t t t i t r  o l  i r t l r  r r r ; r t r r t r r l  i r t  l l t is  lot : rg i t tg r j l r r . r l r , r r r .

l ) r  t  r  iorr : l r  I  r l t 'nrort : t r : r l t  r l  t lur t  . \1.  l l r r r . i r i i r r  l r ls ,  r  r . r l r t r r t r ' .  pr l r

i r tst t t l l r<r 'q i r ' : r t t ing.  I l t t  t t r lo lp l ts ' i rc l r t t r l lut i r r ' : r r r r l i t i , , r r r t r

t \ \ ' ( )  ( l i \ t  i r ) (  t  iourqi t tq \ l r . r l (  q i (  \ ,  : t r t  l l r r  c qlc l r t t i t tq r l t r i  l rct  i l r i
(  i r l ) tu11 .  r r i l l  l r t '  r l isr  Lrsst  t l .

I l : r t  Rt 'sclrr t  h \ l t 'u 's r l
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Differential Germination of Seeds of
Ficus chrysole1ris Utilized bv

Old World Fruit Bats (Pteropodidae)

R.B. l l tzurrrun ancl  P. l ) .  I le i t l r rnan
( l i ' r rn i r r : r t i t r r r  t t 's ts ol  st ' t 'ds of  L i tu.s t  l t rysolepi . r  containtd in

l r r r i t -brr t  l i r : t l  splats arrr l  e jcr t : r .  aut l  i r r  la l len l ru i t -s revea]ecl
l r  i  g l r  etrnr i  r ta t  i  (  ) r )  l )er  (  ( 'n f : rers lOr eut. .passed sctds in con tras t
t ( )  n()r I  g(r t  p:rs. t r l  s t 'c<ls;  over 1)096 (N -  6:  r 'auge 8l i -96u;)  of
stecls f r r lnr  s l r l : r ts eert l in:r tcd,  cornpart ' t l  rv i th an:rverage ol '
I tJ% (N -  { j ;  r : rngc i i -87" i )  l i r t  t l rose f t  orn ej t ' t  ta and 57 " i  (N =2:

ransr ' . i7- t i8%) lor  those frorn r ipe svtonia.  1 'ht 'se c l i f fcrencts
n' t ' tc  stat  i r t  i t  : r l l r  s igni t  i< arr t  i  Kr rrsk:r l -1\ 'a l  i  is  Test H = 69.559,
I)F = 2.  P 0.011. 95-100";  o[  scccls ( ' ( )ntalned i r ]  s l ) l i r ts rvere
inr. l (  t  ln( l  n l i r turr ' :  n0 l t 'ss t l tan 3( l  uo ol  set ' r ls  in ejer: ta or ! \ ' ( { ,n i . l
*cn'c larn:rgt ' t l .  arrr l  rnanl  i r ) tact  serds per ur- t i t  rnass than did
t '  j t ' t  ta.  ' \ l l  set t ls  ut-r t ' i l t la(kcd [rr  fungrrs,  brr t  Iur tgal  grow,th
u rrs rrrr : r l l lc  t ,  break clr lu rr  a th in.  s l ip l ;e l r ' ,  gciat inorrs ( ,  r r t  ing
ol  r t r l i r t  t  seet ls.

Communal Nursing in the Evening Bat,
lYycticeius humeralis

. f  er  r '1 \ \  i lk inson

Dep:rr t rncnI r i t  Zoologr ' ,  Ltnivcrsi tv of  Marr ' l i rnd
Nortpart ' r t ta l  nrrr  r i r r r r  l ) r ( 'sr .nts ln cr , r lut iorrar '1 di lernnra

eir t 'n that  r r r r rs i r rg is ol terr  ronsir lered t l re m()st  encrgel ic: i l lv
experts ivt '  pt , r ior l  of  n l rntrn:r l iarr  P:rr t , r r ta l  t  ar t ' .  Ear l t 's tudics [ lv
\ \ ' : r tk ins : rnd Shrr lnJr r>rr  f  he'  t ,vt 'n inrr  bat  rep()r ted that adul t
fernales nrusrt l  r 'otrr1-q incl istr i rn inant lv.  Here I  presenr prcl i "
r t r innlr  r t 'srr l ts that  docuntent the l r t r luencv and arn()rrnt  of
cornrrrrrrr : r l  nrrrs i r rg:r t  a nrrrserv t r r lon,v in Nl issciur i  usine thret ,
l  i r r t 's  o{  t ' r  i t lerrr  r - :  l  )  d i t  rct  o l tser r  i r l  ions of  nonl  r : r rental  nrrrs ing
anrong rrr lor-bant l t ' t l  int l iv ic l r ra ls in an at t ic  r ( )ost ,2)  r :onsis-
tcrrrY l leth 'ccl t  nrusir tc Yr>rrng:tnd l ) t r t : l t i t t '  mother gel)r) typts
assaved al  l ive highl l  pohmorphic [ r loot l  enzl 'p1.  k ic i  and 3)
()(r  u l rer i (e o{ t r i t i : r t t .d uatt , r  i r r  b)rxrd samples of  of fspr ing
presurr tablv unrclatet l  to femalcs in jecred with doubl l - labeled
lr ' ; r ter .  l -er t  ls  o l  re latedncss, l rs ( ,st intated by resr( 'ssi r )n atr . l -
I r  scs ol  ecnotr . l - r t 's  f rom l ta i rs of  bats lv i l l  be used to evaluatc j f

n<lnlrarrnt l l  r rLrrs ing or '<:urs u ' i th i r t  a <rr lonv at  rant lorn or
ptc lerent ia l l r  torr ,ard . lose kin.

Daily Time-Budget and Roosting Behavior of a
Nlaternitv Colonv of Eastern Pipistrelle Bats

Pipis trellus subf laaus

.f  . r \1.  \ \ ' i r rc he l l
I3 io log\ I )cpirr tn lCnl ,  Rostot t  [ 'n iVersi tv

l  l r t  r l r r r l r  l  i  nr t  - l ruclgr '1s at t t l  t  oost ing bt 'havirrrs ol  a t  t t lot t \
( )1 r . l \ t (  r t t  l r i l , i : t r t  l i t  l t t t :  I ' t l t i .s l t t l lus. :uL; f  la, l .z.r  * t  rc t r '<ot<i tc i

l r t  i r  l ) lnr  in Fi l rn l t r t l .  \ lassat l t t tst ' t ts .  Bt l ter iots \ \ t ' l t  l l l ( ) l r i -

lor t r l  i rour rr t i r l  \ l r r r  t l t r , rLrgi t  rn i t l , \ r tgr tst .  ( )bsctral iotrrotr  t l t t '

l i rnt '  s l r r 'nt  t 'ngagct l  in rar i , r t ts :u t i \  i t ies l rv incl iv ic i t ra l  b l r ts

nerr  rn l r l t 'both br cI i rct- t  o l tst ' r r r t l ior t : ts ut ' l l  . ts  l l1 t r r ta l rz ing

r i r l r , , r  r t ' r  or t l i r rgs ol  t l r t  r  o lor t r  t l t r r ing i ts J l l ( )st  a(  t i \c  1; t r iocls:

l ) r r - ( 'n lcrg, t r ) (  ( '  i r , rnt  tht '  lo()s[  : I t  t lLrsk art<l  l ) { )s l - r ( ' l t l l l ]  1( ,  t l t ( '

r ( ) r ) !1 i r l  ( l i l \ ! r ) .  S<lr | l  : r r t r l  [ r r  r r l  s l r I l l l l i t lg t l t ' thcl t l .  at l ' r r t r rct t l lY

bt i r rgrrst ' t l t ( ) ( l lar i l ( t t r i r ( ' t l t t t i t r re-btrdet ' t : Iot th istc i lotr t . I r r

1rr  l r  iorrr  l i r ' ld : t ' ; r ro l ts,  t l t is  r  o lot t r '$: l :  obsel \  ( 'd t ( )  r (x)st  s() l ( ' l \

i r r t l r t 'b: t rnr int i l ( 'Jr l \ , - \ r rgLrst .  lh isr t 'ar  tht to l ( ) r ) \ ' l l l t t l r t ; t tc( l

bt  r r r l t r ;  ror isr inq i r t  thc bart t  lutr l  r r tosl i t te alr t t rgbratrc l t t 'so[ : r

r r t l r r i r r  s l r r r r t r  t ret .  I l r r l ik t '  pr t r iorrs I ic lc l  se: ts,r t rs.  . r l ]  of  th is

rr ' . t t  s ol l :pr t  i r rg t l i t 'd 1>t i r r t  t , . r  l r t ' r  otni l tg rolant.

\krlurnc' 2!): '1

THE C]ALCART' SYMPOSI UNT
l ' l rc I  U t  h An rr  rral  t . \  ort  l r , t  nrer i t 'an .S1'rn posiurn

( )n l lat  Resealch rnt :  t  ar  the f ln i r , 'ers i r ) 'of  Calgafy
in Calg:rrr ,  Alberra,  Canada ()r)  Ocr()ber l3-15,
198f3.  Apirroxinlarclv l?0 scient ists f rom cighr
countf ies at tended al lc l  52 t i t les rvere Drcsel t ted.
' l ' rvelve el  i lduatc studcrI ts l ) rc\entt ,c l  thr i l  r  esearcl t
f i r - rd ings i r r  t l r r  colnl)et i t i ( )n for  nrvart ' ls  " for  the
best rvrtrk b1,a gratluate student. " First place t 'ent
to f )ar t ie l lc  Clor-r t ier  ( ) f  t l l r  Depal ' tnel l r  de Biolo-
gie of  t ln iversi t ie de Sherbrooke, Quebec. Her
presentation was enti t led " Pulmocutaneous \vater
loss i r r  h ibernat ing bats."  Her rnentor for  l ter
H,^ lacluate \ \ 'o lk is Don Thomas. Parr l  Faulc,
Dt'partrnent of Rioloey, f lniversit l '  clf Calgary'
alsrl rt 'ccir e<l recognitir;n for l.r is preselttati()n on
"Pre1 clctt 'ction anc'l loraging behaviour of the
Ions-t'ared bat, Allo/i.s ettotis." His professol is
Rober t  l lurc lar .  Orr l  con.qratulat i ( )ns to Daniel le
and Pirul for theil exceptionally f ine n'ork. T-he
juclges conlessed to grear diff icultv irt rnaking
tht'se au'arc-ls as all thr' l)al)ers by glracluate students
\\ ' ere very well done. F-trch of these papers is identi-
l ied irr t[ 're abstracts on the follor,r ' ing 1)ages.

l .ver '1 'one in at tenclance w:ts verv enthusiast i (  i r )
their  praise oi  R<tbcrt  Barclal ,and his crew on the
Iocal  conrnr i t tce fo l  the splendid job thel  d id in
lnuking us [ ( 'e l  welcomc, colnfortable,  rvel l - fed
and wateled. It u'as clecidecl bv the assembled
part i ( ' ipants that  nexr vei t r  the l9th Annrral  Syrn-
posium \ t ' ( )u ld meet in Knoxvi l lc . ,  ' fennessee on
October l2- l  l ,  M89. Our co-hosrs rv i l l  be Garl
N{cCra<:ken of thc tlrriversitr o[ Tenrlessee at
Krroxvil le and NIic'hael Harvev of nearbv Tennes-
see Techltical Llniversin,. Cary and Mike have
alreacll arrar){.ed 11)otels. meeting sil.c's, r, isits to
cavcs, ancl  a t ( )ur  of  a local  rnoonshine sr i l l .  f 'he
forrnal  a l lnouncernel l ts,  cal l  for  papers,  housing,
dinirrg.  and travel  in lorrnat ion wi l l  be rnai le( l  ro
1,ou in Iune. \\k. look forrvard to seeine ),ou in
Knoxr i l l t ' .

( ; .R.H.

Blt t  Rt 'seatt l r  Nt ' rvs



,A, NEW FIELD STUDIES STATION
CAPE TRIBULATION,

QUEENSLAND, ATISTRALIA

The Cape ' I - r ibulat ion Field Stud.v ( lentre,
which is cxpcctccl t() ()I)en irr rnid 1988, r,r ' i l l  be
Atrstral ia 's f i rst  lesearr :h (( ]ntre c iesigned pr imar-
i lv  for  t i rc sr i rnt i f i r  i r tvt 's t iS^at ior)  of  u,et  t roPir .a l
( '( osystems.

l-hi: I i ielcl Stucll '  ( icntre rvil l  provide laboratory
sl)ace, housing. rest 'arc l r  fat  i l i t ics,  and in t i rne,  a
r .ornprehcnsir .e t -cfcrence col l t ' r . t ion of  the fauna
and f lora o[  the al t 'a.

'I ' l 're flentrt '  wil l be fornrall l , afl i l iated r'r ' i th the
James Cook l ln i r , 'ers i ty i r r  Townsvi l le through
the nell ' ly establishecl hrstitutc frlr l 'ropit al Rain-
forest Studics, :rncl also r,r ' i th t]rc School ol Biolog-
i<':rl Sciences. arrcl n' i l l  ser\ e i ls its rvct trolrit 'al f ielcl
stat ion.  I t  u ' i l l  a lso be ol)r-r)  l ( )  c l thcr rnenrbers of
the sc: ient i f ic  cornnruni ty,  l loth f rorn Atrstral ia
and ()verseas, 'r.r 'ho r,r, ish to J)ursuc research related
(o \,vct-t.r()l) i< al c<'oloe1'.

l 'hc Field Strr<h ( lent le.  rvhi le : r f f i l i r r tecl  n, i th
Jarne's Cook [ ]n i ' " ,ers i t1 ' ,  n i l l  bc,  a pr iv l r t r ' ,  n()n-
plof i t  inst i tut ion.

Location of Field Study Centre
Thc centre is s i t r - rated on a 2.1 zrcre s i t i 'aborr t  I

krn r tor th of  Niossman, and aJ) l ) r ( )x imatcly 35 krn
l)()rth of the Daintree River^

It is located on abandoncd grazing; land adja-
cent to the Cape Tr ibulat ion Raod, ancl  is  sur-
rotrncled by thc ()ape Tr ibulat iorr  Nat ional  Pzrrk,
arr<l bar:ketl bv thc Nlotrnt Sorrorv escall)nrent
(2,510'or 850 krn).

The region ertc()mp2lsses lorvlarnd tropit:al rain-
forest  ansd wel l  as t ropical  la in forest  extending
u[) to t]re surnmit of NIt. Sorrrln' ttrus provicling an
a(c 'essabie at t i tudinal  t raDsect o[  ra in lorest  types.
I 'here is access to v:rrious types of forest nearby
which are in private ou'nership, including strearn-
valley biotas, and in which long term research can
bc' carried out.

l-he Centre' is adjacent to the fringir-rg coral
rcels north and south of  f iape' I ' r ibulat ion and 30
kur to the south of the CeDtre are the extensrve
marlgrovc forests of the Daintree River.

'fcl the rt est of the Centre are the granite
rrplands of  Mt.  Pieter Botte and Rouring Nieg
Creek, currentIy Iisted as Qrrecrrsland Dc'partrnent
ol Forestrv f imber reservcs, which have had litt le
s,vsternatic scientif ic stud.v, r,r 'hile to the north is a
wit le tatrse o[  lo lest  tvpes, including drv sc]ero-
ph1' I I  c<imlnrrni t ic 's,  zr long the Bloornl ie ld load.

Facil it ies
Whi le not al l  the faci l i t ies ni l l  be in place b1'

next year,  the Stat iorr  r , r . i l l  in i t ia l ly  have tu 'o
de-htrrnidi f iecl  la l roraton bui ld ings (cat 'h 120

I)ue to printing rsf inadequate quality in the la.st
issue, the editor.s uouLd lihe to reprirrt the lr.t lktu,-
ing art ic le artd heg thr:  uut lun' .s urtdcrstnnding.

PO Rox I  l1 '1
\ 'Vol lorreortg
NS\\ '2500
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rn2),  rvcl l  er l r - r ippcd \ ' rorksho[)  and l i r r - r i tecl  l l (  (  ( ) r l ) -

odat. ion for  resir ler t t  researchers ( : l  \ ' ( ) t r lh l l ( ) \ lc l
next  ( l ( ) ( ) r  l r ' ' i l l  a<<ornot late aclc l i t iorral  pt 'oplc

un t i I  l r l  I  ur  tnrnoclut  io l t  is  < ontpl t t t ' t l ) .  ' I 'ht '  I l t I rot  a-
tor ies u ' i l l  have esst ' t t t ia l  lab() lut() l  t  et l t r iyr t t t t ' t t t
t rn i t losrope:.  I i t - ld et1tr i1rrr t (  r )1.  (  l (  r .

I -hcrc lv i l l  be a rcsic lent  t i i t t ' r ' tot-r t ranagt ' t  atr t l
scveral perrnatrcrrt  st: t [ [ .

Sin<e the Fiel<l  St t rc l r ' ( l t ' r r t r t  rv i l l  h l t r , ' l t r t
i r r rpor larr t  ro l t '  as a l r ro l ' ider ol  i t t t t ' t  1rr t ' t i r  t '  s t ' t  -

v i rcs lor  the i r tea,  l r  sel)arat( '  i t t lor t t l t t i<t t r  l t t t t l
i r r lerpretat i<)n crenter brr i lc l ing (s i t t rat t 'c l  ( l is t r r l r t

I r  orn t l rc '  F ier ld Stat ior t ,  acl jac cnl  to the ( ,apc Tr i l t -

r r lat iorr  road) u i l l  i r r i t i : r l l r  Jrrovi t l t '  lectrr t t '  s t ' -

minar laci l i t ics.
I t  is  t 'xpcr: tccl  thut  a l l  foot l  vr ' i l l  l l t '  s t rp l r l iecl  bv

the ( lcnt l t - ,  as no pl ivatc rrrokir tg lat ' i l i t i t 's  r r i l l  bt '

avai lablc ' .  Hr l rvevet.  the ( lent le 's ploxir t t i l r  to l t

large t topic:r l  f r t r i l ( ) r (  l l : l r ( . l ,  lv i l l ,  i t  is  hopt ' r1.  r r tote
lhan cornl>ens:r t t '  Ior  t l t is l

- I 'he ( ,cntrc,  akrrrg u ' i th t i r t ' t t 's l  of  tht 'ar t 'a t r t i t  th

of  the'  I )a intree r iver,  l ) resent l \ '  lacks elet  t r i l  i11 ot

pl tOne s<'r 'v ice's,  arrc l  n ' i11 rc l 'n r l t t  g,enerat()rs,  st()r-

i rge batter ies ern<l  i t tvct  ters to st t1 l1; lv c l t '< t r  i r  i t r .

rvhi le heat ing rv i l l  be gas : i l rd s() la l .

Aims of Cape Tribulat ion Field Study Centre
' l 'he Clentre is a n<l t r - l r rof i t  org:rnis i r t ion estab-

l ishecl  to:

a) 1>rovic le reseatt 'h at td atcot t t r t toclat iot t  I l r t  i I -

t ies for  v is i t ine Ausnal ian at tc l  orerseas tearns t ( )

r,r 'ork in the area ()n anv aspect of rt 'et trolt i t 'al
e(  ( )svsteln s.

b) l rer [ i r r r r r  intc ' t1r t t ' t ivc scrr ict 's  t ( )  t l le g,c l le l l t l
ptrbl l ic  ( )n the aleu. t l ) l ( )uB- l l  t l re 1;rovis ion ol  l t

- .malI  nrrrsr-urn.  36-scat thcatcrct tc,  bookstorc arr t l

the provis iotr  of  acrt 'ss ib le ' t l t t r r re rvalks '  anr l
guidccl  tours of  varf  i r rg cornplexi t t  i t t  tht '  at ' t '4.

c)  carr)  ( )ut  l ( )ng tetr t r ' l t tse- l ine' tesel t t t l r  ot t

var ious asl)ects of  lhr '  et  osls l ( ' l l rs lh l r t  a() t rs l i t t l t (

the arezr - f loral and fatrrral surv( ' \ 's, teselt t t  l t  ott

pol l inat<lr  ar ld plant relat ionships,  proclur t i r  i t1

anc' l  mictrrnetcrologr. '  of thc Iorcst areas. Irr thc
pt i rsrr i t  of  t l r is  a i r r i  thc Clcr tnc is at  t ivelv se' t 'k i r rg

the i r rvolvcrnent () [  r 'o l t t t r teet  reseat< ] rets thtotrPl t
l . : r t l l r r r ' : r t t  l r  ;utr l  s i r r r i l : r l  ( ) l t l i r l l i t : t t i , r t ts.

d) enccltrrage youl le t  i tst 'art ' l t t ' rs t() take i i l t  l t ( ' l  l \ ' ( '

interest  i t r  r t 'searcl t  ( ) r t  ( ' (osvstcr t is,  l t t t t l  t to l t i<al
( , r  { ) \ \ \ l ( , i l t \  i i l  1 l ; t t t i t  t r l ; r r .

e )  nrrr  i t r tetrs ivt '  ( ( )u ls( 's or l  ? ls lx ' (  ts t t l  t to l r i t  l t l

e( os) 's t  el lrs artd rclatecl lrr( ' t  I  l (  )( l() l  oe,\ ' .

For Further Information Contact:
Dr.  HLrgh Spenct ' r '
f )ept. Biologv

Pt o[ .  Rl tot tc lc la . iorrcs
I)ept.  Zoologv

Uni" ' .  of  Wol lotrgone - f  anres ( . lot tk I i r r i r
Torvnsvi l le

QLD 18i l



\/ol. 29 No.4

Re< t ' r t t  L i t t ' t  : t t  Lr t  t '

\bstracts ol  Pi tpt ' ts  Ptesett t t ' t l  at  l l r t '

I t l t l r  l lat  Rt 'st ' l t t t ' l t  s l rn l l r ls i t r r t t  i r r  Calg:r l r  "  "  "  "  '  13

BAT RESEARCI{ NEWS
Winter l9tl8

CONTENTS

39

FRONT COVER
Tlre loyrg-eared bat, Myotis euotis, is found in Albertat, host provinr:e rlf the l8th

North Ameiricarr Svrnposiurn on Bat Research. "fhis insectivorous bat u'as dra'a'n by

Jalice I. Park for t ire symposium held at the flniversity of Calgarf in October, 1988.
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