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Introduction 

The iinmp,len quadrawle covers an area of approxtlately 143 square 

kilcrwIters in south-central Massachusetts and adjzic9nt Conn.qcticut. 

The 11- 1t1rn half of the qaadrangle is part of the Cunecticut Valley 

Lowlanl, al, area of relatively low topographic (20-30 m.) and 

thick morficial cover, underlain by sparsely exponed Triassic sedimen-

t tary r...)cks. The eastern half of the quadrangle is pnrt of the Eastern 

Upland, an area of greater local relief (200 vi.), unlerlain by meta-

norphon/1 Early and Midile Paleozoic sedimentary awl vnlcanic rocks 

and Early? to Lite Paleozoic igneous rocks. The layer©d crystalline 

rocks are yell-exposed in n band of numerous north-ttwirlity; hogbacks 

three kilomtstrs wide thnt includes Minnechoag vountfNin and the 

Wilbraham Mountains. Surficial cover is thin to abs,,nt +n band. 

General fent:ores of the bedrock geology were studied and shown on 

large-r.c-ata raps by Energall (1917) around the turn of the last century. 

Modern detailed mapping and geologic studies by Unlversites. Robinson, 

1966. Pgp,r, 1966 and Government agencies, Hertz 1954, Aitken, 1953, 

and Snyder, 1972, Collins, 1954, have enhanced geologic understanding 
,Y0-
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rflAr ,7): Ilnits and Structure 

Geologic A04:ttnj Correlation, Motamorphinri 

The crystalline rocks in the HampOon qualrangle lin along the 

westrm-n edge of the Bron9ou Hill Anticlinorium 1956; Rodgers, 

1971) , a svrion of en-pchlon gneiss domns mnntlf1,:i hy Lot- 1rPaleozoic 

strata, t1!at extends frow northern New Hampnhir,to Lrw; Island Sound. 

A recant composite stratigraphic column for rocks n r,111 tlio Bronson 

Hill nnticlinorium in central Massachusetts and sonthrArn new Hampshire 

• is givon anl discussed in n wummary paper by Thompnn And other, 19G8, 

p. 205-207. The 'eastern Yyorder of the quedranglo ti,211 npproxivately 

along thcr Axis of the -;liRstonbury Dome, an 'low/m.1-1 -anticline with a 

core of granitic gneiss (Glastonbury Gneiss, Hert-, 1?S5) that extends 

from wInthern MassachUmettn southward to the vicinity of Middle Haddam, 

Connecticut. Five formations of metamorphosed lAyerel rocks are 

reccgrizci aA forming a west-dipping homoclinsl sagocmce on the west 

limb o' the dome. These include: the Ammonoosoc Voleetnics, the Part-

ridge 7ornation, the Clough Formation, the Erving revnaticn, and the 

Waite River Formation. All have type localities crAtside the quadrangle 

in Nei Hampmhiro, South,.?!rn Vermont, or north central Ifonstnchusetts. 

No fosrmils IRVO been found 1.n, nor radiometric de.terminations done 

on reel:, in the quadrnglo. With the exception of, the amphibolite unit 

of the Ammonooenc Volcanic:, (unit Osa), which cln 1 trncl in dis-

continuous outcrop along th.n north limb of the Glastonbury Dome Wall 

). and onto the west limb of the Great Hill syncline in the Palmer 

ronson quadrangles (reper, 1966), nom' of the lsyereci rock 
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	units can be traced north of the southern patt T.,1,1)--4 quadrangle. 

Rocks aro assigned to a particular formation on thq hilsin of 

logical similarity and relative peettion in tho str'tiqrrphie succession. 

Table 1. shows the probable correlations of layered units in this report 

with vnaolld units in control rtassachusetts and Conn.,zcticut. 



	

	

	

	

Thn Triansic setlimr!ntJlry rocks lin eapt Of7 ( ,ftructlir4lly aril 

stratiqraphically above) the Hampden Basalt z1 prq Assigned 

to tit() Portland Formation (rrjininc, 1950). rlIele?..1 units used 

by 1:mrvrmon for Ttiansic stocks in the qualranglf7 Tc)117 Conglomerate, 

Longrievdow sandstone, and Chicopee Shale) and shown on large scale maps 

are not wled as they are not •time-stratigraphic (Larsen, 1972) 

and the separate units cannot be adequately distinTlinhed. 

Pelitic achists of the Erving Formation rnd rluminons schista in 

the Amonoosuc Volcanica contain local kyanite nnl fltfrirolite, 

suggesting that tha 1ayel-01 crystalline rocks remchf>1 the middle grades 

of the mphibolita faelem during regional matANcvOlitlf.. 



The Ammonoosuc Volcanicq lre represontl hy thir:k upper lenges 

of amphibolite and suboxItnatr gneisses of chiofly rilrf,7 to intermediate 

compoftition (unit Oaa, 670 m. t unit Oap 0-115 m.) rind thick lower 

lenr;e1 of fincisn chiefly nf felsic and intermediat cr.--snrorsitions (unit 

Oaq 0-190 m. , unit Oars 0-110 m.). The thinly lays7-el rocks in these 

units probably are metamorphosed water-laid and 1,atlr workrltd tuffs and 

volcaniclastic debris, in some of the weakly layerrl rocks may re-

present flows or hypahbyffsal sills. Rocks that were probiNhly coarse 

clantics are rare, but tirn represented by (1) a thir, (1 m.) lens in which 

amphibolite blocks (0.5m) occur in a more felsic m:AttTlx of plagio-

clase-quartz-hornblende-biotite rock on the north nil/Pt side of Perkins 

Mount;,tun; and (2) similarly irregular-textured amphibolite exposed 

on th" nicpo east of Pattlesnake Mountain. 

Po-A3 in the lower feleic lenses, west of Clonl:,,le Church, are 

the oldr,rt rocks in the quadrangle and phymically xegimhle some gneissel 

in thr, flonnon Gneiss thmt underlies the Animonoosuc to the east along 

the nronuon Hill anticliwAtium (Thompson and °thorn, 19F3)0 They are 

assigned here to the Ammonoosuc, however, because th'y intertongue 

with thI thick upper lone (unit Oaa) in the southern part of the Ludlow 

quadrangle (Leto and other ? - in preparation). 



	

	

In thve southeastmrn part of the quadrangle, (lv.st:onbury gneiss 

has, progressively soutl,warl: intruded Am'onoosuc rocks that are pro-

gressively higher in stratigraphic position, in A of semi-

concordant sills. Lower parts of the thick uprer llos (Can) are 

breacti-1 by a sill across the Rattlesnake Hill and ,,q.ntern sloro of 

Pine H,,untain. West of Cillete Brook this unit ls lfcally breached 

entirely by a large sill. To the east, Ammonoosuc rocks appear in 

partial stratigraphic disarray as mapped roof rendalts ;Ind inclusions, 

and many sall Unmapped (20 m. and less) schistose screens, enclosed 

by Glastonbury Gneiss. The inclusions typically unlerlie the highest 

elevations such as the ridges west of Culver and Goodwill Ponds, and 

the unnamed hill east of the Pinnacle. Most of the inclusions consist 

of amphibolite and thinly layered gneisses of intftrmo.di rtO composition. 

These ;Irel assignable on the basis of lithology to 0-1 lower part of 

thick upper lens (unit 010 or the pod-bearing unit (Oop). The lens 

mapped across the western slope of the Pinnaclft (unit Oa), contains 

amphibolite and appreciable weakly and strongly layered felnic gneiss, 

with hornblende and garnet, that is texturally like the gneisses of 

the felsic units (Oag, Oam). Its position, reletivn to inclusions 

immilatilly to the east JUnits Oap, and Oaa) fartggv3t1 moreover, that 

it might be a lateral equivalent of the upper pm.rt of unit Oar, that 

has 13 ,.!xA simply shouldered aside. 
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tlqivo to weAkly-fo?i,lte0 amphibolttr, nnl loyorel amphi-

bolite (Oilit) occur in bodies east of Thrw:hr,,,r zoal and east-

southeast of Culver Pond, near the eastern edge of t.he quadrangle. The 

thir7kly parted to massive amphibolite has a dngtru(Aivn relict porphy-

ritic tfrzturo. Euhoral crystals of plagioclasq, (6-0r.m) partly altered 

to epil-Itc and overgrown by hornblende, ara set In a Matrix chiefly of 

hornbleale, epidote and quartz. Similar bodies occur in th,) Glaston-

bury cneion in the Monson. Stafford Springs nnl Ellinuton quadrangles. 

A sirrOlnr lx,ck, along with layered amphiboliteN npstone, was 

descrj.bi And mapped nn TI,!tagabbro by Collins (1?59 in thq Ellington 

quadriInqle. Re-examination by the author of thn ro,:k in CollinAs 

metagabbro unit on Soapstone Hill in the Ellington quadrangle suggests 

that thn nassive amphibolite there occurs as probllylo metamorphosed 

hypahyssal sills or flans in metamorphosed volmaniclastic rocks similar 

to rnt711 of unit Oaa i.rr the Hampden and Ludlow clu:Orrtuqles. This 

occurrenr:s, and contact relationships between the Glastonbury gneiss 

and Collin's metagabbro (Collins, 1955, p. 19, paragraph 2) suggest 

that the massive amphibolite bodies are probably metamorphosed intrusive 

or vr_trumive rocks, contemporaneous with the Amnr.mr‘cpunc, that occur, 

locally with layered Amnrmc.osuo amphibolites Re inclusions in the 

Glas.tvubery 

https://descrj.bi


The Partridge Formation (Ops) is reprentQA L7 two thin 

, liscontinuous lenses abovc Ammonoosuc rocks. A Tiorthe-1 1,!n3 crosses 

the we,..st slope of Mt, Vision, and a southern 151).ns occurs wr!st of 

Gillette Brook. The northern lens contains apprelable metamorphosed 

volcaniclostic rock (rmphiblite and quartz-plagieclmsh gneisses) and 

subor.-.31nr).te rusty weathoring politic schist (tantfirphd shales). 

The nolithern lens, howrivli. , contains chiefly riir;ty-y,7rith9ring sulfidic 

schist with minor thin (5 cm.) beds of quartr-qarn9t rock (possibly 

metamorphosed cherts). 

The Clough Formation (Sc) is recognized it thr-1 lcmlities but 

mapped only in the northern part of the quadranglc* ,,her,1 it is 

sufficlIntly thick to delineate (see ExplankH.r)n). 11h9ra the unit is 

expose-t, relict bedding im the quartzite and feldp,,thir: quartzite is 

structurally conformable 14ith relict bedding in the underlying and 

overlying rocks. The p7ttchy distribution of thf,, Cinugh may be due 

to originally patchy distribution in lows along. t«pro Clough erosion 

surface and, possibly, to erosion in post-Clough pro-Erving time. The 

latter 19 cOgested by Pn abrupt wedge-shaped termination of the 

upper part of a thin (4 m.) lens of Clough quatttitOit northeastward 

along ntrike, by amphiholtte of the overlying Ervinq Formation on the 

hill northweist of Worthinqton Pond. 

https://subor.-.31nr).te


	

The Ervinotrorination (t), ')ea, Dev) is reprentpa by a thick 

(715f m.) serrience of chiefly gray weathering mica !;chi :-It: nn0 biotite 

granofqls (unit De, metamorphosed sandy shalas and f.rAilspathic silt-

stonos and sandstones). Therm rocks, lying above the Clough quartzite 

and renting unconformably on the Anmonoosuc and rnrtrille, are assigned 

to thi.k Yrving narmation ,calso they more closely remhle the type 

Ervin? (Thompson and othor3 1963), than they resemble thr. pencil-

lead Tray, staurolite-garnet schist characterintic of thq Littleton 

Formation along the southorn parts of the Bronson tt.ill, Anticlinorium. 

bunits, consisting of layered amphlholitm and including 

other layered rocks aro mapped within the formation. The lowest of 

these. Derv, appears in four discontinuouo len9nn at or near the baso 

of the unit. Along with lbyered amphibolites, thi lf!.10143/1 contain a 

variety of layered (vart7)-plagioclase-biotito gn4isp. uith, horn-

blenle and garnet that nr., in part rusty-weatheripq, ry have highly 

variahl qnartz content- The irregular distribution of the lenses near 

and thn unconformity at the base of the unit, anei their mixed 

componitions, suggests thmy might represent volcaniclnstia and sedi-

mentary material rework locally from highs on 019 pro-Erving terrano, 

ThP lenses Pen south of Stafford Road contain winor fig o-grained quartz-

garnst rock along with layered amphibolite. 
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Vitt) (6 !1.) lenses of foliated at phibolito (nlin,rpol) occur in 

the schist n-rth and solfth of the large pegmatite bcyly ir7rthwest of 

Hamplen. These are unlnyerol to weakly layered, and m:nr represent 

metamorphohed hypabyssni sills or possibly flows. 

Ti!,) Waits River Formation is a thick (0-190 m.) lrsls of rock in 

which rusty-tmathering muscovite schist anel suborliw.til, Nit thick 

(10 cm.), beds of calc-silicate granofels are chnTact.rintic. Those 

rocks Are similar to roc7u of the Waits River rin %.7ort side of the 

Connotir7ut Valley in the 4ately area of Massachusetts (Pell,lir Robinson, 

G.W. Leo, oral communic;Ition, 1972). In the ilampdcn quadrangle these 

rocks .r.e coextensive with rocks that form chief' tb- top of the 

layer. el rock sequence in the Ludlow oNedrangle. Thq characteristic 

lithologies intertongue vertically, auxi southvard, lnimrslly, with 

the Erving Peas of gray-,r athering schist and grrnfols, similar or 

identA.,:al to iirving schist and granofels occur in vubordinato amounts 

throughlit the Waits River of both quadrangles . Tho age of the Waits 

Fiver. In these quadrangles is thus probably till age tfr9 Erving; 

Lower Devonian. 



'Iho Glastonbur/GnAss in a regionally foliated intrusive gnoiss. 

The noire is texturally hollogeneous in outcrop ?Alt caries in composi-

tion from. place to place a:vl samples from the Hampden qul,-Irangle range 

.from granite to granodiorita to quartz-rich quartr-dierite. The gneiss 

toms gervIrally smooth rounled outcrops with widely npacel joints and 

weak pF,rtinis parallel to the strike of inclusionrf. Inclusions, chiefly 

screens of schistose arOdbolite with sharp boundarige ana uchlinen 

of plagioclase-biotite-quartz schist with inetiltimIt Ycandariee are 

found in shout half of Glnstonbury outcrops. Tin' pre Abundant in out-

crops in the southern thir4 of the quadrangle anti in the outcrop areas 

north and west of Goodw 4 11 Pond, and much of the local variation in 

biotite content of the Gisstonbury in these astute might be ascribed to 

assisalAtion of Ammonoogoc rocks-



A nrivrrnian (355 :1.1r.) ,A1,_-lo-rock, rublatun-p.tt:mtiml age was 

obtninl by nrookins P.11,1 1iurley (1965) on gnoiss fron th$3 southern end 

of tho Glastonbury done in thl Glastonbury quariranila, Connecticut. 

Basel -)n a recent study of rocks in the northern anl contral parts of 

the dome, however, Loo (1974) has pointed out that tho origin of the 

gneiss in the dome is ccnlex and may involve nore than one intrusion. 

The Glastonbury gneiss in the Hampden quadrangle intrules and there-

fore must he younger then the Ammonoosuc Volcmnicn ftrob,Ibly Middle 

Ordovi,Jan). The Glantonl:ury is not known to intr,z0.? Siluro-Devonian. 

The gneiga is regionally foliated and, if the last 7mlional metamor-

phism is Acadian must h' Acadian or older. On thin basis the Glaston-

bury gneisn in the Rampien quadrangle is considers-1 to be Middle 

Ordovixn to Middle Devonian. 

qpit41!, in lard mapped bodies and smaller sills, cut all 

crystal lino units. Many of the larger bodies, such is that north of 

Goat rock, shoulder aside rocks of the Erving Formation and were em-

placed later than the time of formations of Keg/0m%, foliation. 



Folds of the first tyro are developed chiefly as tightly-oppressed 

assymetric folds. They Lona to plunge at moderate anglns, near the 

strike of regional foliation. and show both dextral mnd senestral 

movement sense. They forma-) contemporaneously with the 0.:,minant 

region61 foltation and north-south folding, probably diAring the Acallan 

Orogeny. 

rolls of the second type show a eider varipty (f qtyliln than the 

first, one3 include asnymetric folds, and open folds. CrotIns of 

northv-st-plunging folds of the second type are al-,oniant in the 

southern part of the cinadrangle, particularly in rock5 of the Erving 

on and arennd Goat Rock mnd on the vest slope of lilnwnhoag Mountain. 

Open folds of the second type fold the axial plane foliation of the 

first type, in outcrops nn the north side of Scantic Road near Goat 

Rock. Assynitric folds of the second type, fold foliation in the 

Glastonbury anl an encYon91 screen of hornbl9nee m:-.hist in outcrops 

on both sills of We* Rend, 695 tr., S. 456 W. of Worthington Pond. 

The op-1n dextral warping of foliations and relictio bydding that is 

displayed by mapped contF,rAn (for example, till, Fmrtridge-Irving contact 

at th7i general latitudo of Mt. Vision) were rrobably forme) et the 

Ursa of fomation of tl'a nr:cond type of foldo, 



	

	

	

	

	

lorthwost plunlinl (.1r; of the third type are rns't intensely 

developed on the west slope of Perkins Mountoin. 111.:y nre similar in 

strike and magnitalq of plunge to folds of thn second type but show a 

more !7Y{the behaviour of the rocks than do the geonl-typ folds and 

therefore Tliciht have Men (1,7!veloped at a somewhat time. The 

third typo of folds am also similar in their brittle style to the 

two errp!.11 falAlts that cut the Erving rocks 1650 m. CI. 55' E. of North 

Sumners. Like these small faults, and unlike the fellts at the Triassic 

border, the third type of folds are not associated with extensive 

retrograde alteration. 

Faults in crystailiu rocks that trend northvnGt are mapped 

northeast and southwest of Mt. Vision and a series of northeast and 

northwlst-tranding faults Are mapped near Perkins Moustoin. 

The fault northeast of Mt. Vision, a probable fault, follows a 

strong topographic linialnont, and locally offsets thiq trend of regional 

foliation where it cro3qns the ridge crest. Abundant closely-spaced 

joints suggest that a oplo.y crosses the ridge north of the fault. The 

fault southwest of Ht. Vision follows the narrow gully occupied by 

West ?rook. A dike of pegmatite locally follovN the fault trend. 

t.ist• emplacementHavemnts along this ftNult zone probably contilm21 

of the poglimtite, am ge.sh-veins filled with 'v rv.Ixtr. cut the peg-

chloratized in fractures par'lle1 to thematit11. Schint is 

fault none in an outcrop 305 a. S. 12 W. of the sumrlt of Mt. Vision. 

-14-
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The northwelt-trenlinl across rorkins Mrylntain follow well-

defined topographic linii'monts. The northern-mout fz-ntlt, a probable 

fault, i.s not exposed, hut apparently offsets unit Onp of the Ammonoo-

suc Volcanics. Tho southernmost fault forms the sov, thinst Elope of 

the ril-re r‘our:heast of thirds Lake and occupies a narrov Tilly on the 

ridge w?st of Perkins mounts in. Outcrops on thiq ridT1, epst of the 

fault, broken by northst-trending, west-dipping joints, suggesting 

that t1ir, fault also dips west,, and transacts the steeply oastward 

dipping axial plane cleavage of the abundant kink foils. 

A zone of laultinttalon7 the Triassic Border - eg.tends through the 

center of the quadrangle. The zone consists of ins.rcting northeast 

and northwest trending faults. Associated cataclased, retrograded, and 

mineralized rocks locallT neparate Triassic sedimentary rocks on the 

west fre.7!? crystalline on rocks on the East. The faelts extend into 

both the crystalline and Triassic sedimentary rocks. Triassic rocks 

are exposed near the fault only in the northern part of the quadrangle, 

near Wilbraham, so that in most areas, the distribution of Triassic 

rocks must ha inferred more or less closely on the basis of exposed 

silicified fault zones, lioiaments or inferred extension of faults 

cutting crystalline rocks Some well-logs MB. Colton - unpublished 

data) are useful also this regard. 



	

	

50,1thwest of Wilhrahnm, unbroken conglomerate An-1 sanlstone dip 

eastward into the fault. A prism of dark-grey mylonite, well-exposed 

in the unnamed brooks south of Woodland Dell Cpmotary, 1.!T enveloped 

locally along the fault stone. This prism of catn-...lar!tin rock probably 

does not extend far north of the cemetary. as frnctnred Triassic sand-

stone appears to the north in an outcrop along Mcnntein Road. 

A narrow (20 in.) ridge of silicified protomylon!te, out by veins 

of jasparoid quartz, trends N. 8' E. and locally mrrks the trace of 

the probAble Triassic boTder 2.07 km. N. 13' E. (.-4! i n tprqection of 

Springfield and Stony Hill Roads. Well-logs qunglrt the zOne of 

crushing and silicification blame might extend as f.,Ir west as Wilbraham 

Road. Outcrops of Erving schist on the hillside w9T:t of the narrow 

ridge contain abundant minrts veins and are cut by Pteep west-dipping 

joint. 

7, series of intersecting N.E. and N.W. and II. trending faults 

compli ,7nte the border in the area 3.5 km. north and south of the 

Massanhlisetts-Connecticut state line. A prism of silicified protomy-

'omits!, is well-exposed in outcrops on the ridge em5tt of North Somers 

(u.nit T.g). 'Yost cataclastic foliation in thc? T7rnahel rock strikes 

parallel to the trend of adlacent fault horeivcs. rontact of the 

proton ylr,nits with Er,!inci whist and granulite is visible in outcrops 

along stream draining southward into Shanade Drool:. The proto-

mylonite transects the nstricitzed pegmatite appenr DV lenses and 

screens in the protomylonite. Schist east of tho crushed rock is 

generally unaltered, except for a zone of intense chlorization and 
saritivition, 1-5 en. wide, adjacent to the protmylonite, 
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ECONOMIC GEOLOC;Y 

Minor Copper Sulfide Mineralization along the hmder of the 

Triasoic rocks, was noted by R.B. Colton on boialorn in the wInd pit 

southeAst of the intersection of Hampden and Staffcrd Roals, and in the 

Woodland Doll cemetary in uilbraham. Chalcopyrie, the primary copper-

boariwl mineral occurs Pq disseminated grains in lat.,, cleartz veins 

that cell: mylonite and si1 4.cified protomylonite exponcd on the east 

flank of the sandpit. Mtn. coatings of malachite occur in local patches 

on a fnw sandstOne bokalers in the pit. Similar miror copper sulfide 

mineralization is present locally along exposuren of tha crushed rocks, 

but deposits of economic proportion were not detector', and are thought 

not to exist in the quadrangle, 

()*.arrying of both sdetone of the Portland Formation and the 

Glastorthlry Gneiss is evidenced in the quadrantal 1.11)t most of the 

quarry' were inactive or had been abandoned at the time of the inventi-

gaiton. 

Joints and foliationilanee parralel to steep sispen are found in 

several areas of great local relief, particularly rT‘ the vest slopes of 

Minnechong Mountain and the Wilbraham Mountains between Goat Rock and 

Mt. Vinton. Locally, in areas such as the north." "t- alopp of Goat Rock, 

minor ,aiding of joint or foliation surfaces hnn tAkeu place in recent 

times, evirionced by talus blocks along the slope ty)1 relatively un-

weathered pavement-like outcrop surfaces. Although on site investiga-

tions are needed to determine the type and extent of possible instAbli-

lity in as particular ar'a, the extensive, joint and foliation data on 
the wIlp should serve ol a quIell to sites of potentisl problnm 
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mscturriow OP MAP !PUTS 

'trp PORTLAND ARKOSE (TRIASSIC) -- Chiefly morrate-reddish-

brown w‘tatherinl, thin to- medium-boddol, medium to coarse 

grained arl!:ooic sandstone and minor nAltstono. Subordinate 

lenses of conglomerate 0.5-1.0 meter thi::k.occur in ex-

posures near Triassic border. Molt conglomerate clasta 

are pebblps or cobbles of pegmatite (P holow) or Glaston-

bury gneiss (D0g1 below) 

PPOTOMYLONITE -- Chiefly pink-woathr?rirl, mine.1,r olive-

gray-weathering, crush-rock compowad of. Tinrtz, feldspar, 

and feldspar-quarts gragmenta (2-3 nm in diameter) in a 

foliated matrix of chlorite and apidotel,. Minor carbonate 

in matrix. Rock is irregularly but mtrnngly foliated, 

and texturAlly and compositionally ho.71,1gensous over the 

area of opworal exposures. Rock locally intensely cut 

by voinlets (< 1 mm wide) awl larger vein,: (1-6 cm. wide) 

of milky quartz. 

MYLONITE Prawn to dark-gray weathering, dark-gray, 

consisting c-f altered rock fragmantq. Ta7rtz, and feld-

gpars in AT) T*Oanidid groundiaorm„ pt. by thin voinleta of 

quartz calcite, and ultramylonit(1,: P.(7.7k ham rub-conchoidal 

1,qckly framthre. Outcrops are irregulnrly aihd intensely 

jointed. 
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PEGMATITE (r)9T LOWER DEVONIAN) -- Uhit,7! to light-gray, 

weakly foliated to unfoliated sills. d1te7, are irregularly 

shaped h'odinn consisting of quart- 7 r“:.1 foldqparg with 

accessory mtwcoyites black tourrialin,7, f7lrides, garnet, 

apatite, lnd rare beryl. Pegmatite IYAiss within Glaston-

bury Gneiss chiefly unfoliated. Locally thoy contain 

pink feldspar and smoky quartz crystals 16-25 cm. in 

longest dimension. Larger semi-discorlrInt bodies in 

Frying Formation and Ammonoosuc yolcanAcs contain schistose 

screens in marginal zones 1-30 metR.rm 1.10o. Many small 

bodies, chiefly sills S cm. - 8 m. wt+, . *re present in 

crystalline rocks of the quadrant-410 h,tt arne not mapped 

for reasons of scale. 

GLASTONBURY GNEISS (ORDOVICIAN-DEvONIA71) -- Medium to 

coarse-grainod, weakly- to strongly foliated, homogeneous, 

plagioclese-quarts-pottasium foldripa7:-btotito-(eridote) 

gneiss with Accessory muscovite, hornblende, and garnet. 

Gneiss is typically"well-liniated, with thin patches of 

biotite *nd epidote strung ont along foliation in bands 

0.5-1 cm, wide. Color index typically 15 tlx less. Many 

grItcrops contmAn one or more schiteren of fino-grained 

Tiarty.-plaqicclane gneiss rich in Voti.tq or hornblende, 

or semi-concordant inclusions of finq-graingd hornblende-

plagioclase mmrhibolite. 

-19-



Cht WAITS RIVER ropmvou (LOWER DEVONTA!,)-- Chiqfly rusty, 

dark-yellowish-orange weathering, fix; -- t-

quartz-pla,lionlale-muscovite-biotite (iiirnnt)-schist with 

accessory pot.nnuium feldspar, kyanitn, chlorite, graphite, 

awl sulfiCiel. RiAnty schist is intnrlavlrvd wLth subordinate 

medium-grain.,1, dark--yellowish--orange -.and dark-greenish-

gray- weather tng (calcite)-diopsilo-(hornblonle)-quartz-

plagioclase-biotito-(garnet) granofels Nfith accessory 

sphene, epidote, and graphite. Granofel, in hrds 5-20 

centimeters thick, makes up about S pIrcpnt of the unit in 

exposures In thn Hampden quadrangle_ Unit contains minor 

(15 per cent) gray-weathering schist an granofels similar 

to schist and granofels of the Erving rormAtion described 

below. 

De PRYING FORMATION of Thompson, Robin!=on, Clifford, and 

DOA Trask, 1968, (LOWER DEVONIAN) 

Dev 
De -- Chiefly gray-weathering biotite granofels inter-

layered with locally -more abundant grmy and brownish-gray 

weathering muscovite-biotite schist. Very minor amounts 

of very-light-gray, quartz-plagioclnaa-htirnblende-garnet-

rphene, granofels and hornblenel.:44placitoclage emphibolite. 



	

Biotite granofela is thinly to ttli-Aly partgl and medium-

grained, with mineral percentagr!3 la follows: quartz 

(30--50) , plagioclase (20-45) , hictito (20-30) , garnet 

(1-3) , muNcovite (1). Schist is rmy.lium- to coarse-grainel, 

well-foliated, and consists of gpartz (30-45), plagio-

clase (2-40), muscovite (15-35), bictite (5-20), garnet 

(1-3) on0 kyanite (3) with accessory potassium feldspar 

chloritg. and apatite. Rectangular knotp of very-pale-

green mcovite and kyanite (OA rim. in width), and knot% 

and stringers of translucent guaTtlf.. nre characteristtc 

of schist. 

Dea -- Thinly to thickly partql, mnlium- to coarse-graind, 

hornblen,li,-plagioclase amphibolite. nniphiholite contains 

minor amemnts of epidote, sphenn, and chlorite and in 

locally encloses minor thin layers of pink garnet-quartz 

rock (coticule) and plagioclase-quaTtlt-blotite-hornblende 

epidote gneiss. 

Dev -- Chiefly hornblende-plagl,oclrne Plumhibolite, inter-

layered with locally more abundant /7-11017y-weathering 

quart*-plagioclase-biotite gneian, plagioclaso-quartz 

gneisses with variable amount* of hornbleinde-biotite, and 

garnet. 



	 	

	

	

	

	

Sc CLOUCM VOM1r.TIO:4 (LOW1:R STWRIAN) to 111U-tan 

thin- to nvalir, layered quartrito onl 71,1.rtz-rriscovite 

Expc..lel discontinuously for a iietance of 100 

meters, in a bAnd about 10 meters r,r1 thn louthwost 

slope of Mt. 71,2,rcy in the adjacent 1.,01c.1 7 1/2 minuto 

quadrangl. Pocks of the unit are bit not mapped 

for reason, of scale at two the NAmpden 

quadrangle. Theze include (1) o tone-,ntor-wida band of 

quarts-feldepar-mica gneiss at an Illct.Tr'.tion of 810 feet 

on the tiviltt nile of Old Hampden Pnpl ;41,11 (2) a 1.5 meter 

wide band of quartzite diacontiruollly expemed at the base 

of amphibolite of the Erving Formation ors the hill west 

and northw...qt of Worthington Pon4. 

Opr, PARTRIDGE TORTIATIOTI (LATE NIDDLR 0MINICIAN) -- Rusty_ 

weathering rvartz-plagioclasa-rtuncelviti—biotite-(kyanite)-

(garnet) mohist interlayereA with tWyardinato but 

appareciable (30 percent) quarta-felOppor-hlotita-(horn-

blenda)-(qarrmt) gneiss, hornhl'unr/e-plwitocIla.let amphibolito 

(20 percent), and local quarte-gernir!t granofels. Schist 

is light-brown, medium to coareq grain71, wet11-foliate4 

rani croltninfi Accessory chlorite, apfttitt, graphite, and 

?tafieln, (Z-14,1ea is light-to meiinm gray, &TIM rusty-

weatherieg, m.,dium grained, and occrxfo in thinly to 

thickly pmxtirtd, slabby layers. 
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WMONOOSUC VOLCIMICS (MIDDLE ORMV/CIAn) oaa --

Chiefly horidAnncie-plagioclase z riph1bol i to interlayered 

with sohorAinnte medium- to dnrk-aray withering, locally, 

rusty red-orange weathering quartz-plagiocla!in-hornblende-

biotite-garnet gneiss and hornblenle-plagioclane epidote 

amphibolitft. Most gneiss is strongly folintea and thinly-

to thickly 1.-Iyered. Unit includes minr3r coarse-grained 

weakly layorel, thickly parted hornbler0e-p3nqioclase 

nmphibolitn voith coarse (1 cm. long) T,Pyrthlnnle laths in 

clots 3-4 rin, in diameter. 

Oa-- Chiefly woll foliated, thinly- t tMokly layered, 

dark gray plagioclase-quartz-hornblen3g-ibiotite)-(garnet) 

gneiss and ,v1phibolite, Lens also co:tt-?tins Pppreciable 

plagioclass-quartz-biotite-(garnet) qw,Ins north of the 

Pinnacle-

OasRunty-red-to light-tan-veathering, guartt-feldspar-

muscovite-chlorits-garnst schist. Schist -4eql foliated. 

Locally enntains thin layers of pink gornot-qtlartz rock 

(coticulo) 

nap Chiofly thinly layered, mealul grnined, alabby 

nblenas-plagioclase-epidote pmphieltte with concordant 

thin (0.5 veins, stringers, 'Ind thicker nodular 

masses of cionatz-epidote rock, 4-6 cm. in largest dimension. 
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Oag -- Light-to medium gray, plagiocllse-gwIrtl-hornblendo-

garnet-(btotito) gneisg. Cneisg in gtrongly foliated, 

weakly banded and parted on a scale of 1 cm.-1 m. Color 

index 15-20, excoot in upper 15-25 n„ xfhere gneiss with 

color index of over 25 grades by into rkriding into amphi-

bolite of milt oas. 

darn -- Chiefly light-colored medium to nosrgo-grained 

quartz-plagieclase-biotite-(hornhlftnde) gnrlicig intnr-

layered with enbordinate hornblende-pin'lloclann amphi-

bolite. Gneiss typically consists of layerl 1-5 cm. thick 

richer and poorer in biotite. Unit not mxposed in Hampden 

quadrangle. 

Oamt -- Dark-gray, coarse-grain&, hornhlendn-plagioclase-

epidote-quartr amphibolite. Chiefly a vcakly-foliated to 

massivey.rock in which small (3)t6 mm.) Ihite ellipses of 

altered, fine-grained, anhedral epidote 

occur in n ground-mass of coarse dark-grfien hornblende. 

Locally enclomes patches of actinottto-!:renolite rock. 



	

	

	

Symbols 

Cnntact -- Dashed whe7'r, npproit,iatly located; 

querried whore probable. 

- Dashed where appro7r1Tintelv located. 

querried whero probable. U, prol)oble upthrown 

blocks D probable downthrfyl4n block. 

SIncline - showing axial trn ,:i Awl plunge 

direction 

Planar and Liniar Featurr 1:horm jointed, 

observation at point of int,Irrtion. 

Bedding in Sedimentary Rocks 

Inclined - symbol show, Ftxthr and dip 

ficrizontal 

Foliation in MItanorpboned Rocks 
•- . 

Inclined - symbol nhown ntrike t%nl dip 

Vertical 

Parallel to relict bdling 

Parallel to overturnmd volt f b!Ading 

Foliation in Cataclantia Pon-km 

Inclined 

Vineral Liniation - qym17.ol &lows direction and 

plunge; observation nt mf arrow. Letter 

syThol shown elongate mim.rall biotite; 

11-hrtrnbleinde; Q, Tifirtr. 
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Joints 

Inclined - gymbols shows strike nnd dip 

Vertical 

Minor Folds 

Foil will axial plane folintin - symbol shows 

map sense and magnitude of pl.linge. 

Fold that folds foliaticn erribol shows map 

snnse nnd plunge. 

Open Anticline 

Open Syncline 

Kink fold. Symbol shows illmp vans@ and plunge 

Kink fold - Symbol sho-crm mlp rlenne and plunge 

of fold, and strike and dir azi al-plane 

:71(-!avage. 

Frotomylonite ehiefly pink-weathering, 

minor olive-gray-weathering, (7rnsh-rock com-

ro.std of quartz, feldspar, alA feldspar-quartz 

frnarvents (203 in in diamntqr) in a foliated 

metrix of chlorite and @pilots. Minor carbon-

ats in matrix. Pock is irrmqularly but 

strovgly foliated, and texturally and 
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cfrnpositionally homogeneous ever the area of 

several exposures Pock locraly intensely 

cut by veinlets (< 1 mm. 1,11,1) .w1 larger 

vein, (1-6 cm. wide) of mi.ny quartx. 

Mylonite -- Drown to dark-qrny weathering, dark-

gray, consisting of a1ter-, 1 roc!),: fragments, 

quartz, and feldspars in an aphanidid ground-

marg, cut by thin veinlets of quartz calcite, 

and nitramylonite. Rock'hn rash-conlhoidal 

hackly fracture. Outcrops are irregularly and 

intensely jointed. 

Abandoned Quarry 

Arsas of thin surficial cover and abundant 

outcrops. Solid color shvvm olttrzrcp visited 

in field. Many small nutarop, shorn only by 

structure symbol. 
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