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Explanation

4 Surficial Deposits

Modern deposits of silt and sand have accumulated behind man-made impoundments .
on Rudd Poud Brook at an clevation of 1500 Feet~and.on Coles Brook above
an elevation of 1480 foet;

Swamp dépnsité of Holocene age are shown only by‘the'standard topographic map
_symhol for swamps.

Holoceﬁe alluvium, consisting -of silt, sand, and gravel'is,present in Geer
‘and Factory Brooks in the northeast coruer of the qundrbngle. in the
Wesffield River southeast. of W;shington, in Yokuﬁ and Rudd Pond Brooks.
in the Qest central‘pért of the quadrangle, and in Walker Brook east of

>Bonnf Rigpg Corner. |

Pleistocene water-laid ice-contact stratified sand and gravgi are present as
kames and kame terraces at the followipg 10ca1itie§;‘just northwest
and scuthwest of Bonny ﬁigg'Cornersi‘east of Bonny Rigg H1i1ll Road at’
the south quadrangle boundary; the iarge knob south of Quarry Road at
the south quadrangle boﬁndary; nortﬁwest of the unnaméd brook drainirg

intco Cushman Brook near Quarry Road; west of Blandford Bropk in the
sontheast corner of the guadrangle. The ridge east of the unnamed
bronk which drains southeast to Wardé Pond itn the snuthgnst corner of
"~ the quadrangle is ioterpreted to be .o csker.

Pleistocene ti11 covers much of the quadrung]e‘wlrh n mantlé ranging in
thickness from zern to as much as 60 m. Bedrock exposures are most
comman on south and cact <lopes with t1ll ranging In thickneas f?om

zeve to 10 m, North to northwest trending olongate bills are largely
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b
ernsional leatures, ;he oricntatiéu betnp structurally controlled by
the bedrock. However, in the southern hn}f.o{ the quadrangle, many
hills and southeast trondlng ridges are cithcé entirely ti1ll or rock
cored drumlins.

Note: Theré is a rather unusual occurrcnce.of.giant potholes extending fromw
" an elevation of about 1000 feet to the ridge ;t 1250 feet an.the brook
draiving north into the Westfield River at the east edge of the
quadrangle., Their pfescnce must date from a perled when ice cover was:
fhinning over the area ar. the end of the Plinstocone.nnd sub-ice drainage
was significant. .The largest pot'hole is about 12 m across.
Note: About a half square mi1e.ea§t and sou;h of Washingten 1s underlain by

-saprnlite which ranges in thickness from zero to 10 m,

————

Unconformity

O€r
<& 0€ron

Ore =2,
Rowe Schist

oer, fine~to ﬁedium-grained, lighé green to silverv, quar£z~muscovite—chlnrife
schlst, commonly with gﬁfﬁét, shinozoisite, oligocrlase, magnetite, and
biotite; abundant quartz lenses and ribbons throughout. Well developed
echistosity composed of muscovite and chlorite. Ilocally there are 2
nearly parallel schintosities which givé rise to an anastomosinog |
follation. Weathers dull gray. Abundant thin heds of light to dark
green to black non-rusty weathering &ctuvnlcnni: vrocks, composed of

horeblende or actinolite (needly), oligoclase, tnidote, quartz, chlervite,
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\» sphene, nnd opaque mincrals,  These rncks compose abont 5 percent of
06r. Locally they are sufficiently thick (up to 50 m) to map geparately
(OGfa). 0eEra is prcdominnr1y durk green te black fine-to-medium-grained
hornblende-plagicoclase-chlorite-cpidote-quartz-sphene -ilmenite gneiss,
cémmon]y laced with discontinuous quartz-epidbto 15yers. O€rac, |

Chester Amphibolite Member (Hatch and others. 1966), fin- to medium-

grained hornblende-plagioclase-quartz-~epidote gneiss with accessory
sphene, chlorite, and ilmenite generally massivé and well foliated.
O€rc, includes phyllite, quartzite; and'sandy well heddcd‘schist,.all
of which are graphitic and locally pyrrhotitiferous and rhus they display
sulfidic weaphefing. The phyllite is composed of quartz, plagioclase,
muscovite, chlorite and/or biotite, garnet, aond opaque minerals.
Nuartzite is very wel}'beddediwith beds rang&ng.frnm a few mm to as
much as 8 cm. Muscovite, biotite and~garnetvafe thc‘cniy impoétant
acressory minerals.: The schist is well bedded in ﬁeds up to 5 cm thick.
It t; composed of‘quartz, plagioclase, muscevite, hictite, and locally
abundant‘l to 2 mm garnets.. The contact of 0&re with NEx is}éharp,.

generally with a thin transition zone caused by interbedding and

gradation. The total thickness ranges from 1,300 to 2,000 m with

L\uindividual members thickening and thinning along strike.,

e amre———

Hloosac Format {on

€h, wedlnm - to coarse-gralned, pgray, brown, or green gaartz-plaigioclose-



&
and plapfoclaces quartz-mnscovite=hinttre sehlst wlth acerssory chlovite,
Bn.nfnt garnet and clinozolslte, Plaginclase pnrbhyrnblnsts cbmmon]y
form consplcuous gpray or white spots up to 1 em in dinﬁeter on ocutcrops.
Pradominantly non-rusty weathering but locaily wenihers rusty-brown.‘
Carnet-bearing schist generally is somewhat rusty weathering., Bedding
ranges fyom mnssivé 1 to2m thick beds to thin 4lnggy'bed§, the latter
‘most commonly below 6hg. Bedding (?) is mosf nnwwnﬁly indicated by
discontinnous quartz lenses and ribbons, up to A mAlong and séveral cm
thick. Very rare graded beds, as thick as 5 cm, are present in about
the ﬁiddlq of the formatiqn. Very minor quartzs-prhble ?onglomeratic
‘schist js present ?”St of Glendale Brook, 700 m abovelthe base of the
Honsﬁc. No cOnglomnrate is presént at the base of the. formation. Rare
beds up to 5 m thifk of non-rusty weathering hotuh1ﬁnde~§lagioclasé—
qﬁartz ganiss with‘accessofy gafnet, epidote, éphtne, and biotite are
distributed throughout €h but constitute qn]y 2 to 3‘percent of the
uhit. The contact with 0€re 1s transitinnal over an interval of abont
50 m with both grgdation of mineralogy and interhvdding of rusty Hoosac~
like schists and better bedded rusty and graphitie sandy schists of the
061rc. The coﬁtact with the Precambrian rocks 15 razor sharp with no
gradation between the two rocké. However, linosac Tithologies (including
¢th, €hgl and €hgu) arve interlayered with Precnmbrian/rocks. This inter-
lavering increases soothward aﬁd involves mere of the Hoosace stratigraphy.
Hithin the Precambrinn terrane quartz-plagiod Ince muscovite-biotite
schiat with rare microcline and garnet is present in thin septa bounded
by Precambr fan gneisses.  The westermost <septuem extends 4 km north Into

the Povu quadrangle and hnae been traced aouthwerd nearlv to Jaegonha



Latder Road. 'Thu septum parallel ro Factory Breok is not exposed but
has heen Intersected in 2 widely separated localiries by drilling. The
easterunmost Hoosar septnm éxténding from Middlclictld ro tﬁe §outh
quad;angle houndar§ is poorly documgntnd fn terme of continuity. The
sehint dn tﬂesa sépta ranpes from zero to-15 m thlwﬁ. The Precambrian
rncks ip contact with the schis£ are strucrurn?1y uﬁnfcrmable to the
tiend of the septo, conforﬁity having résultcd frewm strong refolding
asnd &nraclasis of the gneisqes; ‘Rarely blockg of pneiss are isolated
within tle schist or the scptum is split along strike into 2 parallel
Goni, |
Thesn bands of schist, although not ph&sical]y eontinuons with (ekcepl.
fry those .adjacent to the main body of Hoosac, and'noc traceable intq.m_:
the main body of the Hnﬁsac (€h) are equated with the. 6h and interpreted
@ be schist caught alang norfh-trending faults whiéh root in the Hoosac.

€hw, caafsergrained,.non—;Lsty to slightly rusty weathering qugrtz—plagioclase~
gatnoz-staﬁrolitefmnscovite-biotite schist Qtth rare kyanike or very
rare sillimanite. Carnets are commonly 1 to 2 c¢m in diameter and
awell and cross cut the schistosityr This member has peen traced frpm
Just soﬁth of Middlcfield south to the quadrangle Soundary. It 1is well
-expesed on Walnut H111, north of the Westfie1d River, The thickness
varjes from zero to 50 m. The contact with €h is sharp.

6hgu, coavse-pgrained, well banded schist which woathevs te apn orange and
bPlnck striped rock, The orange layers, up to 2 cm rhicﬁ, are granular,
weather rusty, and are rich in quartz; The black layers, up to 4 cm
thick, nre nearly vold of quartz, are highly gruphieie, and coutatn. tn

addicdon to muscovite. larpe concentratlony of parnet, stauteltite, nnd



kyantre. - The contacts with €h are shavp,  The thickness of this unir
ranges from-about. 50 to 100 wm. ‘The unir o well oxposcd west of the
Middleficld school. |

€éhgl, conrsc—gr#ined. massive, rusty-weathering quartz«muscoyito—plég{oclnse~
garnet«biotite?staurolite~kyanitv sehist with garonets as large as 2 cm,
Quértz'lenses.and ribbons are abumdant and give outcrops a ribbed
appearance. Tﬁc : néacts with b ~nd pG »ve sharp, Tﬁe thickness

of this unit ranges frem about H0 to 100 m. Tt is well exposed at

Middleficld.
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Coles Brook Limcstogr'

Mediuﬁ- to coarse-grained calcite marbJe with xcvessor? plagioclase;-qUartx,
diopside, tremolita; aﬁd choﬂdxoditc,'ﬁnd "econdbr§ or retrograde
chlarite, serpentine, aqd'talc. Weathoted snffeces are géﬁerally buff
hut ]ocn]iylreddishwhrown bands are formed from thé weathering of
ankeritic calcite aﬁd pyrrhotite.  The Coles Brook Limestone créps out
in ? parallel, north-trending bands in the Qasfnrn nart of the Pre-
cambrian terrane. None of the bands extend north or south of the
quadrangle houndn;v. The westernmost hand s [fret detected 600 m
north of Town HI11 Reaad in the Factory Braok walley., There detéiled~-
dlflllng roveals 4 separate bands ranging frnﬁ aheut 8 to 35 m thick,
Southward to the Westficld River, only one layer ie exposed, At.thn
V‘;QV, 2 lavers are nresent, 8 and 20 w thick, Southward to the

Westfleld River, only one layer is erposed. At the viver, 2 laymis



are present, § and 20 wm thick.  Southward to Wade Tner Road, only one
layer {s present; at Jacob: [adder Road, 2 layers ave present. fhe
middle band is only expnsed'in 2 localities, both snurh.of Hopkins
Lane. The easternmost b&nd is exposed for cnly 500 n along strike.
Septa of lloosac schist (Gh5 are spatially associared with the Coles
Brook limestone, locally lying to the wes; or ecast of it aﬁd rarel?
interlayered with it‘(nor;h of Town Hill Road). These relationships
suggest that the Coles Brook Limestone is present along nnrtﬁ:trending
faults. This éuggesru that the Coles Brook, which ét least tectoniéal]y
crosscuts othgr Precﬁmhrian lithologic bourdar ics. may be Paleozoic
in age, rep*esenting miogehsynclina} rocks or a facies of the Hoosac

not represented furthev -cast in the Hoosac.

Unconformity?

,? 7'65

-

Hedium- to coarse-grained qunrtz—microcline-plagiocIasefhiot1te spangly,

non-rusty weathering schist with accessory muscovite {1ncally

abundant), epidote, and magnetite. The quartz, mictocline, and

plagioclase are mortared. Muscovite and magnetire crosscut this

)

movtavcd texture and yicld a schistosity. Fxposed only in a narrow

fault-hounded tand at the north end of the gquiadrargle,  The hand

“exteads 1,500 m into the Teru quadrangle.  The thicknoess .of this unit

ranfes from zero to abour 150 m.
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Banded Gneis‘es

Generally non-rusty wenrhvr{ng. fine~ to roarse~-gralned quartz;plaginclase—
microcline-bjotite gneiss. Layering ranges from 1 cm;to 1 m and is
evidenced by variarion in the quorts:feldspar ratic and most comacnly
by concentrations of hiotite. Accessory mingrals may include clino-
'zoisite‘or epidote,. parnct, zircon. {oﬁrmaliup, magnérite* mu«cn?ire,'

~and hornblcude. Generally the domivant fo1int18n ig parallel to
compositional bandgng. Locally~£bis compesitional bandirg is cut by
a lafer clecavape or clip cleavage. Where this 1+ intense, the early
foliation ie iransposed into a new &rienlurinn and the older foliation
is obliterated, This vounger foliztion is caraclnstic;'mapked by
crushed nuartz and feldspar strung out in tratos and realignment of
hiotite and neocrystallization of muscovite., Other lithologies include.
minor gﬁnunts of pEw, p€s, and p€t which arr not scparable on this
acale. They constitute about 5 pefcent of pCb. The stratigraphic
relationship between pfb and other and othel Precambrian units is not

known,

plwa

plw ptwe
?€w3
pEw

Washington Gneiss

Highly varied untt, pCua, mediun- to coorsc-prained herpblende-plagfocinen.

PRy

quirtz-cpldote-carner enriss with aceescory sphene and epaque minerale

Honrusty weathering and black. Quite massive. Mopped only at the



i
nuY‘H}MQt cotner of ;.l be quadrangle.  péuce, cale-alllcore gnelsses
inrl#d{ng: feldspar-quartz-actinolite~-garnet noo-rusty weathering
fine-graived Qe]1 banded gnelss, locally ral(Arevng‘ lngally with
diopside; rusty to sulfidic weathering qnnrtz—Feldspaf—muscovitq-
biot{;e—pyrfhotite—gerhite schist.' Mapped only in the northwest part

~

of thc'quadrangief 'pﬂwg, the most characteristic unit within the
Washington is an orange-brown-rusty weathcering massive to well }ayéqedh
quartz—feldqur-biotire—nraphife—pyrrhotiro gneiss or schist with
accessory garnet and npangly muscﬁvite. Schistote varieties are more
massive. Gneissic varicties are commonly goatheied to a ribbed surface.
.Grnﬁules(of quértz are commonly milky whire.fn tight blue. All
gradatioﬁs occur b:tween these 2 lithologieS»nnd well- but irregularly-
bedded quartz—fcidspnr-garnet-biotite quartzirte, cnﬁmnnly frosty blue
‘or white weathering. Garnet is locally retrogra&gd t6 éhlbrité or
biotite. QQartzite forms about 20 percen: of me;'nnd is distribﬁreﬁ
throughout the formarion. - It is particularly aﬁuudant between Leonharat
édd Tyne Roads and between.Plumb Road and Palmer Brook. 'ﬁewm. coarse-
grained calcite marble, with abundant tremolite, dionside, microcline,
and graphite. Occure just east of McNerney Road, southwest\of.Becket
and on‘the west side of West Hill. The waximum thickress is about 20 m,
Tocally, within the members,'different lithologics may be preseﬁt,-thw
member taking its name from the dominant lithnlogy, annll&, non-rusty
to sTlphtly rusty well bhanded quartz-plagiociace-micrecline-bintite
puriss are abundaunt, enpecially In the ecastern arveas of péwg.

The thickness of the entire formation is difflenlr 1o c;timate hccnﬁsc

of recumbent folding and thrust faulting but (s probahly 10 excres of
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Tyingham Cne;ss'
4Chalky to light tan or gray weuthcriﬁg, plagioclnsenmicrpcline-quartz‘gneiss.
4Ferr0hastingsite, ga}not, and biotite are impo}taﬁt accessory mineral%
in the southwestern part of tﬂe fquadrangle. Tevrohastingsite is
pértially replaced by garnet and biotite to the north. Trace minerals
include sphene, apatite, and euhedral zircon. The fabric ranges from
weakly foliatced (coarsést-grained), to well foliated In one direction.
to strongly penciled due to two intersecting penetrative foliationms
(finest-grained). The 1attér is ;ommonly associared'gith a cataclastic
Afexfure.- In the southwest part of the quadraungle, évme,outcfups have
3 distinct foliations, the ﬁineralogy of all helpg the same, witﬁ |
garuetr norphyroblaéfs cfnsscutting the.lntnsl.fn1!ation. &orthward.
all minerals except magnetite are reoriented or rntaclased; Locaily.
compositional banding is present, most commonly ev{deuéed by layers 1
to 5.em thick rich (up to 5 percent) in garvet. Tsolated ouLcrnps_of
pEL are present 1in alil Prec#mbrian unite but are not separately mapped.
Note: Teliated to non-foliated gfay quartz-microcl ine-plagioclase~biotite
fino-praiocd granite crcurs in numerous icolated outereops (bodies?)
to cmall to map separarely.  They are restricted tn rh; Peb. Coarse-
groined white to pink foliated pegmatite {s commou in the southeastern
part of the quadranglc within the p€b.

Note: Rl (Lee Gnelsa) is premincd to underile the oXtreme sonthwest curner



of the Becket guadranple hut is not cxpoacd.  This relationship 1s
suggested by reconnalssance to the west by this writer and mapping

in prﬂgrésééby N. M. Rarcliffe.



Symbols Used

lr/)
Bedrock nutcfnpS‘examined in field

-
P

,/

Contact

/ﬂ’

Thrust foult
Teeth on upj. t plate

'S11limanite iscgrad
Ticks on hiph intensity side

?‘KH?B"***§W~w&mu Syncline
"""".."'“&umh”v d#n’,u‘nsmwﬂi

Overturned Anticling, ﬁberrurned'svuakéne
Location nﬂJhr‘&ﬁ'of axial surface of major ?ofdaqm,ggrow indicates plung.

RS mqr:r“mummawmwmmwmm DT Ui L S
Planar Featutes

" (Where 2 structural symbels are combined, thelr intersection is the point
of observation,)

& . _j&/f e b
horizontal inclined .. . vertical

Strike and dip of bheds, tops unkaown.

S

horjzoectal | Inclined vertical
Strike and Jdip of axial plane schistosity or penetrative schistosity of

vnkonoun oripin, . .
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horizontal inclined vert fcal horizontal’ Inelined vertical
Probably parallel to bedding Transposed [rom orviginal oventation
Strike and dip of compositional banding in Precamhrian rocks

- e o

horizontal inclined vertical
Strike and dip of cleavage .

Ty - W ' e
o A > 3
inclined vertical ' inclined vertical

widely spaced closely spaced

. Strike and dip of shears developed in Precambrian rocks

A2 2 7

inclined vertical : inclined vertlcal
tight fold- ' . open fold
- Strike and dip of axial planes

W 4 AN A
right~handed ~left-handed symmetrical (open) symmetrical (tight)
Shear sense of folds : ' ' :

Linear Features

0 . y : | J’
0/ . / /4' //(4

horizontal inclined . horizontal inclined

Generally open folds which Generally tight falds which
fold compositional banding. have an associared axisl plane
or schistosity . foliation. May or may not

fold an earlier foliatiou.

Directicn and plunge of fold axoo

-1 ' : o
o . -

Sehistosity 1 .- Shistosiry 2 Redding - Schistnzlry
Compositional banding - Schistesity

Cleavaype ~ Srhistosity

Fencils



Pirection and plunge of lincatlons consed by Intersecting planar feailures

'K

v

mineral lioneoation

L

Rodding -
. /q“
o .
Glacial grove or striattion

x

'Prospect pit; M = marble, G = granite

X

Gravel pit
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