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DESCRIPTION OF MAP UNITS 

PLUTONIC AND ASSOCIATED VOLCANIC ROCKS 

[See e,;planalion of map unit symbols 101 section on "Plutonic Rock Compositions• 
Note. &,,,,use of their relative scarcity and lil ho logk: diversity. volcanic rock,; 1n 
i,;_in<10Us complexes have 1101 00€n subdivided on a modir.ed Streclwisen (1973) 
scheme. 11,e llthoiogic part of some fo,mal name, has 00€n changed in aocot<fonce "i~, Stroclwisen I 1973)] 

White Mountain Plutonic-Vok:anlc Suit£ {Cretaceous and Jurassk)-lndudes 
Cretaceous alkahc syeni!e 10 granitic to gabbro<e plutons. minor volcanic rocks, 
and lamprorhyre dikes o f the New England-Quebec KJneous province of 
McHone and Butler 11984), also includes ,Jurassic granite and syenite and less 
abunda nt quarts syenlte, diorite, gabbro. nepheline sycnlte. and volcanic rocks 
of the Wh;te Mountain igno,ous prmir1ee of McHone and Butler (1984) ~,",!".~, M"50perthltic biotite granite (Early Cretm;eous)-Pink Conwav-type 

snmite of Kingsley (1931) 

F K1bx 'J Porphyritic biolite granlte---P1nk lo ~ray, haslLngsite o r rieOOCkllc in 
some varieties 
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Rhyolite and line•gralned g,anite--lr.cludes some 1gnimbritic caldera·fill 
and minor inlrusM< rock, (part of Ossipee Mountain Complex of 
Kingsley. 1931) , also some aplumit,c gray. black. or tan quanz-feldspar 
porphyry 

Medlum-1iralned mesopcrthilic granite containins rieOOCkite and (or) 
hastingsite 

Blotlte-homblende granodiorite 

Large 1n,so1,erthiric phenocrvsts in a pink to gray quartz syenlte por-
1>hy,y of "' Albany type" -Alka llc amphiOOle or fayal1te 111ay be present. 
Part of Ossipee Mountain Com plex of K,ngsley (19311 

Gray augite-homblende-blot!te moruron!te 

Hornblende diorlte--Coarse-grnined to porphylitic 

AU9ite-hornblende-blotl1e gabbro-F1ne- to coo.rse-grnined 

Augite-hornblende dlorite and gabbro-Gray 10 black, cC>arse-grn,ried . 
porphyritic. found in Mt. Pawluckiway quadrangle 

Basalt-B!ack, c hieny massiv,, to porphyritic. Includes minor rhyol1tic 
1gnimbr ite and andesitic tuff. Part of Ossipee Mountain Complex of 
Kin(l>Jey{193!) 

Conway Grnnite (Late? and Middle Jurassk)-TypLCally pink. coarse­
grained mesoperlh itic blotite (amphibole-free) granite: locally fine­
grained or porphyritic 

Mount Osceola Granite (M!ddle and Early Jurassic) 

Green biolite mesoperth,l,c granite 

G"'nite containing hornblende. 001d, loca lly, hastings1te, ferrohedenbergite, 
OT fayali(e. 

Fine-grained granite-Commonly contains a lka l1c amphibole and 
me,operthtte 

Mesoperthitic granite-Contain; riebeckite and lor) Mstiog<ite 

Has!lngslte granlte--Leucocratic. pink or light·br<>wn. and mesoperlhH,c 

J 1x, j 
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PoTJ)hyrltic granite 

Grnni!e pmphyry (Early Juras.ic)---Granite containing phenocrysls of 
smoky quart, and mlcroperthite; a lkal 1c amphiOOle. hOmblende, and 
hedenbergite or foyalite may be p resent. "Moun I l.afayeHe" type gran· 
ite porphyry of Billing, (1955) 
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Leucoc,atic granite to quartz syenite 

Quam syenite---Commonly porpl,yritlc and mesoperthitic; contain< 
biolile and. locally. fayalite. hastingsito, hornblende, or ferrohedenbergile 

Hornblende or alkalic amphlbole quartz sy<mite 

Porphyritic hornblende or a lkalk amphibole quartz sy~nlte 

Hornbkende-biotite quartz monzodiorite------0:,mposi~on ranges from 
quolia 1nonwnite to diorite 

J7n j 
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Homblmd<e (or a lkalic amphibole) sy<inlte 
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Porphyritic sy<!llite--Ha,tings,te or hornble01de and (or) hedenbergite are 
pres,,nl 

Augl!e mon,odiorite 

Dlori1e--<:011la1ns hornblende, biotlte, and hedenbergite 

I J9A~ i Porphyritic hornblend<a diorlte---found in northwestern New Hampshire 

Gabbro-Has va'l/1119 amou nts of olivine, augite, and hornblende 

Neplu,linc-sodalite-hastingslle s-yenlte-Found al Red Hill in Mt. 
Chocorua quadrangle (see index accompany;ng "Sou,ces of Map D,,ta ") 

Moat Volcanic• (Middle J.,rassic?)--Bedded and ignlmbrilic luff,, flows. 
and breccias: also porphyritic rhyolite and mmor lrachyte 

Permian intrusive rocks ,-----c-= 
e,m Gray hiotlte granite--<:ontains minor muscovite, Found in Milford 

quadrangle 

Pennsylvanian or Mississippian intrusive rocks 

l'M1m I TUIO-m;e,a grdnlte of the Sebago hatholith and Ellingham pluton of 
e,,stern New Hampsh;,... 

Mis.issippian or De,,nniM intrusive rocks 
~=~ 

MD1m Two-mica granite-Found in nolihe rn New Hampsh,re 

I M03B I Trondh,enl!te ~nd abundant pegmatlte.--Gray and tine-gra ined, possi­
bly belonging to 11-te Sebago ball.olith 

New Hampshire Plutonic Suite (Late to Early °""'ruan)--lncl<id<ls synWne­
mallc and postkimmiatic granitoid,; related lo lhe Acadian orogeny. Ages range 
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Concord Granite (Ulfe Devonlan)---Gray two-mica granite, locally grad­
ing lo lor.,Me 

Two-mica tonalite--Similar to Concord Granite: found In south-cen tral 
New 1-!ampshire 

Two-mica granlt£ of northern and sou!heasten, New Hampshire-
S1milar to Concord Gra nite 

Pink equigranular biolite granite (Late °""onian)---Found in 
Woodsvi]le and Whitefield quadrangles and in small 1nlt1JSlV'l un its In 
r,orthern and southeastern New Hampshire 

Porphyritic blotite granod!orlte--Found in Mt. Cube quadrangle 

Spaulding Trmalite (Early Devonian) {Spaulding Quartz l)Iorite of 
Fowlei--Billings. 1949)- Weakly foliated to nonfoliated, spotted biolLte 
quart, d1orite, tonalite. grnnodiorite, and granite: garnet and muscovite 
may 01 may not be present 

Hwersthene-bloute quart, d iorite and hornblende or actinolite dior­
lte or gabbro-Spotially associated wilh S]>'1ulding Tonalite plutons 

Biotite tonallte--Dark"!]ray; found in southeastern and weste rn New 
Hampshire 

Blotlte 1rondhjemite in Rwnney quadrangle 

Wlnnipesaukee Tonallte {Early Devonian) (Winnipesaukee Quartz 
Diorite of B!lllngs, 1955)--Gray. massi'-'! to fo liai ed tonaltle and 
mmor quarc, diorlte, granod,orite, and gra01 ite, Probably c0<eval w,th 
Spauldi ng Tona lite 

Bethlehem Granodiorite (Early De.von!an) (Bethkehem Gneiss of 
Blllillgs, l 955)--Gra,,, strongly foliated biotite-muscovi le granod iorile 
arld associated tonalite and granite 

Klt\Sf'lan Granodiorlte (Early °""'"Ian) (Kinsman Quart, Monzonite 
of Billings, l 9S5)-Foliated gra nite. granodiorote. tona lile. and minor 
quart, d LOrite: large megacrysls of [Xllos,,um feldspar charac teristic: gar­
net locally abundant 

Biotite quarta diorite in northeastern New Hamp;hire 

Devor,ian intrusive rocks• 

Exeter Olortte {Early De.vonian)--lncludes a,sociated intrusi'-'! rocks of 
soulheastern New Ha.n1pshlre, pyroxene a.11d pyroxene-hornblende 
diorite and g.abbro. along with minor gramxi1o rite ru,d granite 

Devonian(?). Silurian(?). and Ordovlclan(?) in!rusi= rocks -
I oou--+ J 

Metamorphosed gabbro. dlorlte. and Intrusive basalt dikes---Ch ieny 
in <>arihern New Hampshire 

Serpentinlte and soapstone-Found in central and western New 
Hampshire as very ,mall bodies 

Silurian intrusive rocks• ~-s-,,-,-, 
Newburyport Complex (Late Sllurtan)-Medium-grained porphyritlc 

granite. I Sn2--3A I 
t Su, ] 

m Sa2x ~ 

Newburyport Comp!= (early Late SHurianf---Gril)I, med1um-gra1ned 
tona lite and grdnodiortle 

Biotlte gmnhe. stock and dill£• (Late to Early Silurlan)--Northernmost 
New Hampshire 

Ay,,r Granodiori!e (Earl~ Silurlan)---Gneissio granite to tonalite. locally 
coarsely porphyntic and muscovitic. >DUlheastern New Ham pshire 

O!iverlan Pluton!c Suite> (Late Ordovlclan)--Plnk, weakJy to moderate ly fol"'t · 
ed, k>cally porphyritic biotite granL[oids found In mantled gneiss domes. Ma!ic 
vanehes contain hornblende Variably metamorphosed up to amphibolite focies 
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Blotite granite-P1nk, n1oderately to weakly foliated 

Homblende--bioti!e g,anl(e 

Porphyritic (alkal!c feldsi,ar) biotite granlle 

Granite, granodloril~. and trondh.J21I11te 

Porphyrl!lc hlotite granodlorite In northern Jefferson dome In Milan 
quadra,,gle 

BioHte granodlorl!e 

Hornblende granodiorlte 

Granodiorlte to tonallte 

Trondhjemite--<:ontain, blotite and hornblende 

Trondhjemlte and quartz diorite in northem JeffeTSon dom« In 
Gorham quadransle 

Porphyritic blotite quartz syenite In central Jefferson dome. !n Ml. 
Wa,hing1on qu,.drangle 

- Hornblende quartz monzonite 

- Homblende-biotite quartz S)l<mlte 10 syenlte 

- Hornblende sabbro 

Highlandcrolt Plutonk Suite> (Late Ordovician)- Ptnk to green rocks conta in · 
ing epidote. seiicite, and chlorite. Founcl as stocks melamorpho,ed 10 green · 

, --''•chc,t facies and commonly sheared: coeval with Oliverian Pluton« Suite 

[ Oh1-2hl Homblend<e granite to granodiorile-Pan of Lost Nalioi, plulon of 
nonhwestern New Hampshire 

[ oh2h I 
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Hornblende. granodlortte of Highlandcroh pluton--<::onlains minor 

torialite and dlorile 

Tonalrte, dlorlte. gronodiorite. and granite-More 
hornblende, part of Lost Nation pluton 

ma/ic rocks have 

Rocks of the Chickwolnepy lntrnsion• !n northern New Hampshire (Middle 
Ordovician) 

Bioti!£ granlte--<:ontains mmor muscov1le. Makes up Cambridge Black 
p luton 

- Porphyritic phase of homblende-blotlte lonallte 

Hornblende-hlotlte tonalite 

- Gabbro and dlaba5e-Foliated lo nonfollated and coarse- ,o fine-grained. 
ind ,ide, mafic dikes tentatively corndated with O,ickwolnepy intrusions 

Ordovlclan Intrusive rock, 

- Tonalite (Middle Ordovlcl.ao)--Extended from Josl in Turn . Vermont 

Ordovician(?) to Late Proterozoic(?) ,ocks 

( ol:hj Rye Complex• (Ordovician? to Late Proterozoic~)--Migmatile consist· 
ing of gray, folia ted, sheared or myloniti:ied two·m;ca granite and peg­
matlle. as W<lll as minor homblende·blotite diorite. inlt1Jding metapehles 
and melavolcanic rocks in SOlltbeastem New Mampshire 

Late Protero,oic rock, 

'['"=" 3 "1 Massabesic Gneiss Complex• (Late Proterozolc)-----Mlginalile consisting 
of pink. loha ted bio!ite granite intrud ing gnelssic arld granulose 
metosedimen!a'II and metauolcan,c rocks in southeastern New 
Hampsh ire 

.. .. and U-5. Geologica l Survey 
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METASEDIMENTARY AND METAVOLCANTC ROCKS OF THE 
CON NECTICU T VALLEY TROUGH 

-

Gile. Mounlaln Formation, undivided jl.ower °""'nmn)-Gray to tan 
metawacke and schist or phyllite, gradahonal Into the Meetinghous<e 
Slate Member but is much mor,_ thickly bedded and less pelitic than the 
member. Includes minor metauolcanic lentils 

Meetinghouse Slate Member---Oray to black phyllite and si lty metasand · 
stone turbidite 

lnterbedded gray slate or phylbte and brown-wealhen ng calcite-ankerile 
metasillstone------Conta1ns minor m,,rble and quartzite , Resembles Wails 
ll1ver Formation In Vermont 

Mafic metauolcanic member-Po,sibly equivalent to Putney Volcanics of 
southeastem Vermo nt 

lronbound Mounta)n Fonna!ion•, undivided (Lower Devonian)­
lnterbedded gray phyllite, m pl= conlaining feldspathic dasts , and 
feldspathic metasandstone, va<iably graded 

Grils al Hall, Stream in nolihern New Hampshire-Thickly bedded klds­
palhic vo!c,,niclastic gril and interbedded g,ay slate. Equivalent to 
Gr,_nier Ponds Member of the lronbound Mountain Frnmohon in west· 
ern Moine 

~;.'ti:1: £1 Felsic vo!c,,nic member 

I Dib -1 Basalt,c to andesilic member 

Met,,rhyolite and microgra nite 1ntrustons 

Sf, F,ontenac Formation•, undivided (Silurian?)-lnterbedded lh lck felds· 
palhic ""'ckes. tan and gree01 sbt"5. and minor calcareous lens&> 

r ~~iiv\'I Mixed volcanic and sedimentu'II lades 

~.';ir,x: .'j Proximal bimodal volcanic facies 
[, >, Cd ' • 

Sfrb • Metabasalt interbeds 

Sfr~ Graded-bedded metagraywacke and subordinate gray phyllite 

Sfrc Mass,ve 1001 · or brown-weathering calcite-a r1kerite-muscovite granofels and 
lnterbedded gray melapeli(e--Probably partly a facies equiva lent to the 
Wails ll,ver Formation in Vermont 

METASEDIMENTARY AND METAVOLCANIC ROCKS OF THE 
CENTRAL MA INE TROUGH 

!Variably metamorphosed sedimenlary and volcanic rocks of gmartsehls t 10 granulite 
facies. locally migmati,ed. Area l01dudes structural belts between !i'te Monroe fault on 
the west and the Campbell Hill fault on the .,,.,t: ihat is, 1l1e Bronson H,11 anl1dinot1 · 
um, P,ermonl allochthon, Kearsarge-eenlra l Maine synclinoriun1, cenl"' I New 
Hampshire antidinorium, and Rochester-Lebanon !Maine) anllforn,al syndinonum) 

Utdeton FonnaLion. undivided (Lower Devonian; Slegenlan)--Gray 
melapelite and melawacke and suOOrd1nate melavolcanic rocks: gene,­
ally. but not eve,ywhern. conformable with the unde,ly,ng Fitch or 
Madricl Formation,. Fossiliferous ii, western New Hampshire 

Upper unnamed member-Light-gray metaturbidite , lil holog,cally ldeolical 
to. a01d probably correla"ve with . the Seboomook Formation of Maine. 
Coticule layer,; common 

Volca nic lentils--Both mafLC ar><I falsie 

Cale-silicate rock-Possibly equivalent in pali to H1ldre rl,s Formation of 
Maine but not reshictetl lo one horiwn. Locally fossiliferous, as ,n 
Moos1lauke quadrangle 

Metaconglomerale and quartzite--Locally fossiliferous in Wh,tef1eld quad· 
rangle 

Lower ui,named member-Thmly or poorly bedded aluminous lower part , 
somewhat rusty. Rare quarll:ile lentils. Can-abassel l Formation in 
norU1western Ma111e ls probably correlative 

Meta basaltic greenstone or am~hibolite 

Migmatitic rocks (Deuonian and Silurian)--Formalions uniden tifiable 
ow,ng to obliteration of original >ed1mentary or volcanic cMraclerislics 
by analexis or by numerous Intrusions - Fitch Fo,.,,,,,tion (Uppe, SIiurian: Pridolian and Ludlovlan)--­
Metamorphosed limestone. calcareous sandstone. slltstor1e , and dark 
pel1t,c schist: lower contact i, disconformable on ll>e Oough Quali2ite . 
Fossiliferous 

L "' ·1 
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Fitch and C lough Formation,. undivlded (Silurian) 

Madrid FomtaHon (LiPl"'l" Silurian~)-----Massiw to weakly folia ted, pur­
ple biollle-feldspar gra<>aleis. layered colc-silicate, arid dark pelirlc-sul· 
Mic schist containing calc·silicale pads in upper member, an eastern 
facies equioalent 10 lhe upper part of the Fttch Formal ion. Locally 
mapped as the Womer formatLon of Nielson (I 98 1) in southern New 
Hampshire 

Madrid and Smalls Falls Formations. undivided (Silurlan) 

Smalls Falls Formation. undivided {Upper to Middle Silurian, 
Ludlovlan and Wenlocklan}-Very rusty weatr><!!lng. lhinJy bedded sul· 
f1dic-graphitlc schist and pyrrhatil,c ca le-silicate granofels. Eastern facies 
equivalent to lower part o f th<, Fi tch Formalion Locally mapped as 
Francestown Formation of NieJson 11 98 1) 1n S011them New Hampsh,re 
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Mixed melavolcanic rocks and melavolcanic sedime~ts 

Metabasalt member 

Fdsic me@uolcanic member 

Metaconglomerale member-Found 1n Errol quadransle in nolihern New 
Ha1npshlre 

Perry Moun,~ln Formation, und,vlded (Middle? to Lower? Sllurlan)­
Sharply interbedded quar!ztles. lighl"!]ray nongraphihc metape lite, and 
"fost-graded " metaturbodites. Coticule layers common 

I "" I . .. ·• ' .. Sedimentary and subord inate distal felsic and mafic volcanic fades in 
Piermont a llochlhon 

Volcanic facLeS in Piermont allochlhon 

i SPr i Perry Mountain and Rangeley Fonnatlons. undivlded (Silulian) 

- Clough Qua,t,ite (Lower Silurlao, ll])per Llandoverlan)­
O~hoquorlzite . quart, metaconglo 111era1e, muscovite schisl . ond minor 
polymiclic mataconglome,ate. Disconformable below the Fitch 
Fonnal io n and unconformable on Ordovic•m formation,. Eqwvalent. 
in pali, to n1e1nber C of Rangeley For.nation of Maine. Fossiliferous 

Rangeley Fonnatlo1>, undivided (Lower Silurian: Llandoverian) I s, 
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Upper pali of Rangeley Formation-Rus1v-weatl10ring. pelLIJC schist, 
metasandstooo, and local coarse-gra ined metasandstone lentils; calc-sil· 
1cate pads common: minor coticule, Probably equiva lent to member C 
of Rangeley Formation of Maine 

Member C (uppe ,mosl) o f lhe Rangeley Formation 1n Maine and north­
eastern and soulhw<!stern New Mampshire-Quartz·pebble conglomer­
ate overlain by rusty metapeHte and fekfspalhic quart,;te 

Pink to green calc·silicate and purple biotile granofds-Thinly bedded. 
Clos.! to transition from lower lo upper palis of the Rangeley 
Formation Probably equivalent to pali of Paxto-, Formation of Zen 
and others 11983) In Massachusetts' 

Lower par! of Rangeley Formation-----Gray. lhmly lamir,ated (5-2.S mrn) 
me!apel1te containing local lentils of lurbidltes and thin quart, conglom· 
erates in western New Mampshire. Sparse calc-5'licate pods and coUc· 
ule. Probabl,• equiva lent to member B of Rangeley Fom,ation of Maine 

Ribbon·ba nJeJ calc·silicate of eastern New Hampshire-Probably equiva-
lent to Patch Mountain Member of the Sangerville Formation 
(Uandoverian and Wenlockian) of central Maine 

Fe lsk metavolcanic rocks-Found in south-cen,ral New Hampsh ,re 

Greenvale C°"" Formation (Lower S,lurian?)---Grayi>h·violel 1nterlam-
1nated metasha le. fe ldspathic meta,andstone, and calc--silicate rock of 
the Piermont a llochlho n 1n western New Hampshire. 

Quimby Formation (Upper ONOvlclan?)-Black graphi!ic-sulfldlc rusty· 
wea thering schist and lhicWy bedded metagraywacke 

Ammonoosuc Volcanics (Lippe-, and Middle Ordovician) 

Upp.-r pat1 of Ammmoosuc Volcanics (Uppe1 Ordovictan)-Pro\Jably 
equivalent lo Partridge Forinatlo01 in Massachusetts 

Bimodal volcanic rocks 

Metasedimenlary rocks-Contain mafic melavolcanic lenses 

Melavokanic and metasedimentary rocks of the lowe, 1,art of 
Amm011oosuc Volcanics, und ivided (Middle Ordoviclanl 

Melabasall 

B11nodal volcanic rocks-Locally includes unmapped Oa ls 

VolcanidasUc me!agraywackes 

Metasedimentary rock, 

Felsk metavolcanic rocks 

While quaru-kya.n1te rock and silicale iron-formation 

Partridge Formation, undlvidM (Upper lo Middle Ordovidan)-Black, 
rustv,weathe-ring sulfidic-.graphitic slate or schist and sparse to abundant 
nietagra.,,,,,acke. L"'s slratlgraphically between upper and lower part, 
o f the Ammonoo51,c Volcanics 

lnterstraLified metavolcarnc rocks--Chiefly amphibolttes, found In south­
wcstem New Hampsh<re 

D""d River Formation, undivided (Lower Ordovlclan? and Upper 
Cambrlan?)-Thlnly lam inated, "pin-stnped" grny. green. or tan 
metapel1te and quart,ite 

Graded-bedded metapelite-Found 111 Percy quadrangle of nolihern New 
Hampsl,ire 

Azlscohos Fonnalion. undivided (low<!l" Ordovician? and Upµer 
Cambrian?)-P1obably a IOW<!r pelitic lac,es of the Dead River 
Forma tion (shown in section only) 

Upper unname;I member-Gray metapelite conta11,ing spar,e sillst0r1e 
lamination, and abundant lenses of veu1 quortt 

Lower unnamed member-Rusty. dark metapelile containing thin coticule 
laminations. fe ldspathic metaturl, and vein quartz lenses 

Hunicane Mountain Formation (Upper Cambrian?)-Rustv-weatl1· 
e ,ed . dark s iliceOtJS scaly slate or schist having naser stmctu,e and 
polymictic fragments ra nging In site from a few millimeters up lo (in 
Maine) ,ewral hundred meter.;, A melange consisting of metasedimen• 
tary. felsic and ma lic mctauolcanic. and ullrarnafic rocks 

Jim Pond Formation (Upper Cambrlan)-P,Uow metabasall member. 
Lenses within the Hurricane Mountain Formation of nolihern New 
Hampshire interpreted a, tecton<e rails of J im Pond Fmmalion 

METASEDIMENTARY AND METAVOLCANIC ROCKS OF THE 
MERRIMACK TROUGH 

Merrimack GrouP' (Silurian? to Ordovldan?)--lndudes BetWlck, Eliot and 
Kittery Formations See also footnote I .,. 

'°" 

Kille,y Forrnatlon-Tan, graded-bedded. calcareous metas1mdsione and 
purple and green phyl lite. Grades into the El iot Formation but facing 
diroc~on Is uncertain 

Eliot Fonnation--G,ay to 9""'n phyllite. ca lcareous quartzite. quam­
mica sch,st . and o,'ell-bedded calc-silicate 

Cale/ Member-Bloc~ phyllite at western contact of the Eliot Formation 

Berwick Formation-Purple biotL[e-quart,-[eldspar granofels or schist 
and lnterbcds o f calc-,ll tcate granofels and minor metapelites. 
Stratigraphic sequence wilh respect lo EUol Formation uncertain 

Gove Membe,-.......White muscovite schist. Equivalent lo the Gonlc Formation 
of Hussey {1962) 

Unnamed member-Conta ,ns more talc-silicate (15 percenl) lhan does 
the relllilinder of the formation (5 percent) 

Rye Complex' (Ordovlclan? to Late Protermmk?)--Llsht·colored to 
gray schists a01d gooisse,, quart,tles, and amphiboliles. Variably migma­
ti,ed and mylonitized Contact wilh Kitte'II Formation on west is lhe 
Portsmouth fault 

Breakfa,1 H,11 Granite of Novotn;, 11964)>-Blastomylon ilic qualiz· 
fe ldspar g"'nitic gneiss and P"l_lmat,le Lnlt1Jded the Rye Complex and 
formed a mlgmalite 

Massabesic Gneiss Com pie~• (Late Proterozolc)--Quartrose-fold,path­
ic gneiss and biolite sch ist, ~ocally rusty), granofels. and calc-s1llcate 
rocks closely intruded by, and grad ing Into. a pink gneis,ic granite (623 
Mal that produced a migmatite 

METASEDIMENTARY AND METAVOLCANIC ROCKS 

CENTRAL MAINE COMPOSITE TERRANE 

CENTRAL MAINE TROUGH 
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EXPLANATION OF MAP SYMBOLS 
Contact-Dashed where localion is inferred l•hown in section only!, dot­

ted across large lakes 

FAULTS 

Normal fault-Ticks on downthrown side. Doned across laf!!e lakes. 
Abbreviations: AF. Ammonoosuc: GF. Gm rilharn, NF. Newbury: 
MBF. Mesoroic OOrder fault: HHG, H,,tand Hill graben: MLG Mine 
Ledge graben; WHG , West Hill graben 

High~,ngle or strike-slip fault-U on upU,rown block and D on down­
thrown block or arrows where relative direcl\011 al movemeol is known 
Commonly s il 1cified or expressed as a topographic linea ment 
Abbreviations. DRF. Dead Water Ridge, DiPF, Diamond Pond: DPF, 
Deer Pond, TPF, Th rash.,,- Peaks; BLF, BiU Little: NHF, Non hey Hill: 
PPF, Pine Peak, RRF, Roxbury Road, PF. Pinnacle: SF, Spofford. CHF, 
Campbell Hill. SLF. Silver L,,lw; FHiF, Fi1n1 Hill, MHF, Misery Hill 

HisJ,-angle thrns< faull or ,hear zon<>-Filled sawtecth on upper p la te . 
Dashed where locati0r1 is mferred Characterized by slrong ductile {ab,­
ric. Abbreviations· PTF . Portsmouth; TBF, Tun nel llrook 

Low-angle thrust fault or normal slide--Open sawteeth on upper plate. 
Dashed where location is inferred . Generally folded. Abbreviations· 
MF, Mahoosuc: PMF. Plumbago Mwntain, TF, Thornton; FHF, FO>ier 
H;ll, MN F. Monroe: CF, Canlerbu'I/: CPF. Chesham Pond: BHF, 
Brennan Hill 

Undifferentiated fault----Oa,hed where location is in/erred (shown in sec­
tion only) 

011-lER FEATURES 

x x x Premetamorphic breccia--Angular clasts of varying sedimenlary pro­
tolil h scattered thro,,gh a matrix of , ul/1dic black phyll 1tc 

PLUTONIC ROCK COMPOSmONS 

!Mod ified from Streclwisen (1973) and Osberg a,,d others (198.~)I 

From left to righ t, plutonic labels give the age. formation name (if applicable). compo­
sition in a modified Streclwisen systen, (lwo or more numbers for a composl[iona l 
,onge), characteristic m,neralogy, and lcxtu, es or Sl}<lclal fealure<. Volcanic ,ock,; (v) 
are not cla,si/""1 similarly. 

Composition 

Granile (eili'ter a lkali· or lwo-foldspar gra.n,te) 

2 Granodior,le 

3A Tonalite 

38 Trondhjemilc 

• Quartz sycn ile {4A and 48) 

•C Quan, monwnlte 

5 Quart, mom,xliorite 

6 Qualia diori le 

7 Syerule (7A and 7B1 

1C Mon,onite 

a Monzodionle 

9A Diorite 

98 Gabbro 

10 Foid·bearing sycoite 

11 Foid-bearing monwdionte 

12 Foid-bearn-.g gahbro·dlorite 

Oth<lr rocks 

Ullramafic rocks 

Characte,istic minerak,!IY 

b Blolile (may have minor muscovile) 

m Muscmite or muscovite and bio1 ,te 

h Hornblende or hastingsite (p!us biollle) 

R1ebeck11 e (plus hastlngsilc) 

Texture or structure 

x Porphynl1c or megacrysHc 

, Migmatized 

a Aphanitic o r fine-grained 

l..eucocraHc 

Oc1m ,,. 
Examples 

Devonian Concord two-mica granite 

Jurassic gabbro 

Ok2< Oeuon"'n Kinsman megac'l/5'ic granodiorilc 

35165 
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NASHOBA--CASCO--MIRAMICHI TERRANE 

Uppe, Silu,,oo 

Lo,,,,,, Silun.,n 

Upper Ordovlci.>n 

Onfo,,;dilrl!) 
and Cambria,,('! 

MERRIMACK TROUGH 
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Sllurlon("I to 
Ordovicianl/) 

OrdCMclan(1) Lo 
Uppe1 Proto,owl<(') 

FOOTNOTES 

S,luri.,n 

Ordow:ian 

Oe<lovi<lor,(") to 
P,oterow1<fll 

Prote,omc 

1n., Early DevonLan and Late Silurian age a$ignments for lhe Exeter and 
' Newburyport plu!ons of southeastern New liampsh1'9 are based on work by Bothner 

and ol hers (1993). which super>edes several previously rep0rted ,sotopic ages. 
,for age tonstrainls on Oli'-'!rian and Highbndcro\t Pluton1c Suites. please sre list 

of isotopic ages accompanying the "Plulonic Map Showing Isotopic Age and Fossil 
Control. " 

>The name Rye Formation os here ,evised as Rye .Complex because the unit con· 
s,,rs of granile intruding gnciss,c and grai,ulosc metasedimentary and me!avolcanic 
rock. The Breakfast Hill Gra01l1e of N"""1ny (1964),,or the gra01ile al Breakfast H,U 
(Novotny, 1969), has been Included in whill had been the "upper metavolcanic mem­
ber" of •he Rye Fom,a tion of Nouotn;, (1969), Hussey (1980) f,rst r,_cogni,ed lhal lhe 
"metavolcanic member' was con1posed of strongly delormed gr~n,tic intrusions. 

•An isotop« aee of 623 Ma (J,N, Ale,mkorf. Oral comrnun .• 1994) fm the 
Massabesic Gneiss Con,plex supersedes previously reJ10rled ages of ~ 7.~ and 646 Ma 
fo, Massabcsic orthogneiss (Ale1n1kofl and o thers. 1979, and Gaudeue and o thers, 
1984). I 

•T11e lronb:,ur,d Mountain Formation was ;ntroduced by MaTVinney (1983) and fur­
ther described by Pollock (1987) in Mai01e. where it is the basal lormalior1 of the 
Seboomoo~ Group. W.A. Bothner and R.H . Moench (unpub. data. 1992) now rec­
ognize the lronbou1>el Mountain in New Hampshtre ,J; the result of field mapping ir, 
the Sherbrooke-Lewiston. Maine, NH .• and Vi., 1.250,000-scaie quadrangle, Ii is a 
probable fades equtvalenl of the lower p,art of the Littleton Formation, 

<,11,e Fronteriac Formation was nomed by McGe")gle (1935) in Quebec and has 
be,,:,n mapped by SllviTeky and SI-Julien (1987) Lil Qu~c and by Marvinney (1982, 
1986) and Pollock (l 9851 in norihwestorn Maine. Thetronlenoc FormaTloo ha, been 
recc,gnized in New Hampshire in the border area near tr><! Cus/oms Sta liOfl by W.A. 
l;oth ner and R.H. Moench {unpub. data, 1992) as a result ol field mapp,ng in the 
Sherl,rooke·Uwiston, Maine, NH., and Vt. . 1.259,000-,cale quadrangle. The 
Fron1001ac Formation stratigraphically ur>d~'Tlie, tfi.a; fosS> l1 ferous Early Devonian 
Comp1on Fmmation of Quebec (equivalent to the Gil~ Mountain Formali0<1 in New 
I-lamp.shire) and the lronbound Mountain Format ion In Maine and New Hampshire 
and LS here interpreted a, Middle and Upper Silurian . 

'1The Hangeley Format,on ~,Kl o ne of ils units (Sr
1
up) a,e lr<>Ced into the Paxton 

Formation in north-ceniral Massachusetls. where IT wa,; mapped a, a •,,,.,stern bell" of 
the Paxton and Lilllcton Formations by Zen and othdr-, 11 983) Those two units are 
assigned now to lhe Silurian Rangeley Formation in Massadmsetls (sre Robinson and 
Goldsmtlh. 1991. which Is based on more recent mappi11g). 

•T11e S1l11rla n(?) to Ordovician(?) age assignment and sequence o/ the Mer~mack 
Group (Berwick. Eltol. arid Kitlery Formalions) in southe,isfem New HampShina are 
based upon isotopLC aee determiMlion, by J.N Alei~ikoff (oral commun .. 1994) o f 
approximately 440 and 420 Ma from detntol ai,cor.s from the Berwick Formal ion . 
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Alba"Y, 1956. revised 1974; B"'ton, \956, re,is•d 1970; 
Glerua Falls, 1956. revised 1972; Lake Chompla,n. 1962, 
revised !United Slates only) 1972. Lewistoo. 1956, r•vised 
1972: Ponland. 1900, reviSed 1972; and Shorb,ool<e. 1961 
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