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DEPARTMENT OF THE INTERIOR KRNAPP—-GEOLOGIC MAP GRANVILLE AREA,

UNITED STATES CGEOLOGICAL SURVEY HAMPDEN CO.. MASS.
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42°07'30" — BV T2 ey “ﬁ%ﬁmmoml-- —— 42°07'30" e 4S STRUCTURE uppermost unit is @ brown to brownish-gray, medium— to coarse- Allochthonous Rocks 7?'27[
U (T L i RN ¢ N — ] W = ; o P
AT RN 7 \ 7 ) \\"l —L_ 38 grained quartz-plagioclase-muscovite-biotite-(garnet)-(silli-
Sy The present study was undertaken in an effort to resolve the Minor Structural Features . : : : Granville Slice '
inclined vertical manite) schist (DSsp). Garne.ts range in size up to 1 om.
differences between the interpretation of the geology on the east . ] ) Locally sillimenite, pseudomorphic after kyanite, constitutes '
Four fold generations are recognized in the Blandford : . Oco COLLINSVILLE FORMATION (MIDDLE ORDOVICIAN)
St ana i el sehistosity which ds soplanar to beddi up to 10 percent of the rock. Coarse flakes of muscovite, .
side of the Berkshire Massif in southern Massachusetts presented by L ; y p ey end Woronoco quadrangles immediately north of the study area coated with & film of graphite, give a distinct graphitic sheen Quartz-plagioclase-mica gneiss interbedded with quartz-
S 5). Three fold generations are rec it i il o rlagioclase-muscovite-biotite schist at the to £ th
Hatch and Stanley (1973, 1976) and that presented by Schnabel (Stanley 1975) & petcssdTathe to foliation surfaces. Strongly boudinaged layers or lenses Pase . i X i po -
‘/5 study area, and correlate with ¥2, F3 and F4 of Stanley (1975). of dark-gray to greenish—gray, medium- to coarse-grained calc formation. The Collinsville Formation is correlative with
- - DL ) (et - — i .
(1973, 1974). The interested reader is referred to these reports % ' HoldE 6F T2 ke Sre wiEkn b Deoolisml S aiies R to i e o T, WAl P AT, TRk the Cobble Mountain Formation (Hatch and Stanley 1973). The
inclined vertical : ’ : o = . . 2 4 Ry e i - : - . g =
for further discussion on the geology of this area. o piondl schesi oSN SR RCCEEREN S R hornblende, diopside, tremolite, garnet, zoisite and sphene Celifmmille Formz.atlon SEreaes Rl o mer'nbers. The
o . ) . . . which varies in strain level from a crenulation cleavage to are present locally. Calc-silicate is more abundent in DSsp uppernost member is composed of brown to reddish-brown,
, Strike and dip of schistosity which transects bedding. a spaced schistosity, is deformed by & slip cleavage, S3 : ) . mediumn-grained quartz-plagioclase-muscovite-biotite schist
AUTGCHTHONOUS, PAXAUTOCHEHONOUS und ALLOCHTHOIOUS rocks & J P £€) k ’ »than in the rest of the Straits Schist. Avparent thickness of ) - i
NEORULSUHTHONGUS rocks. Folds of F3 age, axial planar to this slip cleavage, are DBap variss foms 300 % 860 aeters. Uhap bmeites Lrow bo (Ococ). Abundant thin (.5 to 5 'cm) layers of light-pink,
1T s chevron to open in style. A second slip cleavage, S4, is brownish-gray, medium- to coarse-grained quartz-plagioclase— fine-grained quartz-garnet gneiss (coticule) characterize the
Trnh & 3S1C o . . & 03 . ot - . . .
&7 e . 4 ' — PGy . Oc L S iR R e EEiaal plieagr Wo G foddss SRLOECE G0Eee SolEERERE IRITAr in muscovite-biotite—-(garnet)~(sillimanite) schist interbedded uETRE Ratieiie SIRREEN RaRil eSS SN s
[ BONNEC- e 7 O I e U P A NN h @R ‘ , s ) —1 style to folds of F3 age, F4 folds and cleavage deform F3 and with medium-grained, brown to brownish-gray quartz-plagioclase- - Tirg SR s s b? : oi“.tne nenben BaCERgAien vt Sro
( : AP V% ‘ Grenville S1ace . . 2 . 53 structures. mica gneiss (DSsb). Beds range from 1 to 20 cm thick and are Eeivshe o thReE Ly gl S ieuisie e S Cug e i o) T e Wb
Bifizaicel add §1p of Ofeavege . This cleSyege may vary from a The regional schistosity, S2, forms the dominent fabric - il B 8 ; part of the section except lacking coticule. The apparent
- t a . ! locally graded. Small "BB" sized garnets are distinctive.
- - week crenulate cleavage to a well developed strain-slip > s . . oo . X . £ . 8 . A .
in both pre-Silurian and Silurian-Devonian rocks and is 5 g ; thickness of Ococ is 180 meters. Underlying Ococ are light-
* cleavage; includes S3 and S4 surfaces Schistose beds are characterized by large flakes of muscovite
< 9 . . . . o g . _ 3 e el - - 5 o _
ISsp i ] . accordingly assigned a Devonian age corresponding to the Acadian with 8 distinct graphitic sheen on foliation surfaces. This gray, me(.ilum grained quartz-plagioclase-mica gneisses inter
= i Orogeny. F3 and F4 folds are also considered Acadian in age. . member is distinguished from DSsp by the presence of beds of bedded with black to dark-gray, medium-grained hornblende-
Ssb oo ! 4~ gneiss. Apparent thickness ranges from 380 to 750 meters. plagloelase maplibelite in beds 0.1 k0 Simfthick (Ocom).
: . : : i i i ab iv i i ‘
;\A/T‘/\/\/: gneiss (DSsf) is locally present along the base of DSsb. A G ¥ & p pere ( SRR
= Three thrust surfaces are recognized in the study area . 3 : distinct, laterally persistent horizon (several meters thick)
T ocog . . - : : s ’ thin (10 m) bed of brown, coarse-—grained quartz-plagioclase- ?
A RN N Mg Ll Suriace of Mgy fold shab detorms the Prospect Hill thrust, the Winchell Mountain thrust and the - 2 : : ’ . of medium~-grained quartz—garnet-magnetite-hornblende gneiss
Winehell Moustein bedding; schistosity is parallel to the axial plane; includes S e A ’ Ba - muscovite-biotite schist with large (1-2 cm) porphyroblasts . ta . ; R 5 . .
Slice 0coo g only F2 folds . Granville thrust. e Prospect Hi rust is delineated by of plagioclase is present along the upper contact of DSsf. 1s present near the upper contact o is member. Minimum
= = g e truncation of stratigraphic units in both upper and lower DSsf is recognized only along the northeast limb of the thickness gf Ococ is 700 meters. Maximum thickness is unknown
{ oo | _0BE> K &_? SHEEELAY plates. Relative age of movement 2long the Prospect Hill el dome. Mekim thtclieen 1s 70 metens as the base of the section is not exposed.
c 2 N L 1€ o 0
Ocbs g 8 » 2(}1eavage, as used here, refers to nonpenetrative, discrete, thrust is syn— or post-F2 and pre-F3 on the basis of minor
RNl A e B planar zones of intense Strain aliernating with zones n Kn 1 ) Winchell Mountain Slice
S il e : SF Guid oo st b fold data (Knapp 1977). RUSSELL MOUNTAIN FORMATION (SILURIAN)
et | U . el ' The Winchell Mountain thrust is also defined by trunca- Greenish-gray, medium-grained calc-silicate and schistose Occ| CCBBLE MOUNTAIN FORMATION Member C (MIDDLE ORDOVICIAN)
A A 0 o4 0 e i <0cca S tion of stratigraphic units in both upper and lower plates. : e ;
S quartzite, The calc-silicéte consists of quartz, feldspar, Dark-brown and silvery-gray, medium— to coarse-grained
.» i e Rocks of the upper plate of the Winchell Mountain thrust are . o : . : z . : B
= - - J “'T-: “s unconformebly overlain by the uppermost member of the Cobble S L e e RIS oo Teien e ehesan Senn (u—n 1okt SR (i M be) =(gaenat) ~
45 GCrna ; < varying proporticns. Maximum thickness of Sr is 30 meters. . o : 5 .
i \\< Mountain Formation, Ocd (described below). This unit is (magnetite) schist. Beds of gneiss and massive hornblende-
beng i i i 2 < . 3 = ioclase hibolite are rally absent. A rent
\ _ - : inclined vertica _ . . . o . plagiocle amphjibolite are gener ¥ en pparen
3\ o 4 AMBRIAN i cal unconformably overlain by Silurian rocks; thus a pre-Silurian [OC COBBLE MOUNTAIN FORMATION (MIDDLE OHDOVICIAN) _ ) ) . ] .
! i . ) i e o . IR e e - i i thickness of this member is 740 meters. Occ is divided
T S B a is assi d to the Winchell Mountain - — ark-— 1 i - to coarse- . : ; . :
4 i Strike and dip of minor fold that deforms schistosity and e sglgni . - - Gu b ES rj A P —— y fgt y;. S peat) dorist into four units: silvery-gray, medium- to coarse-grained
7 i S a anvi ; i i ine gioc —quartz-muscovite-biotite- rne schi ; : o ey .
“}‘} EXPLANATION bedding; includes all F3 and some F4 folds. i zur ce,n nestr n;rl SRCS EHl Y Esncd i a £i L tg e e Rl - & . Cy plagioclasen—qua'rtz—muscov1te-—b10t1te—garnet—(s:Llllman:Lte)
; i i i . i i i ; n ine- to medium-— ine agioclase-quartz-mica iss., . .
; iy by stratigraphic evidence. The Straits Schist is correlative i e i = P ‘g - d‘l_ : iprn c gnilss schist (Occs); dark-brown, medium— to cosrse-grained
R i TRYNONGEEV R sl N e OB e e NNy W e e - Yy o\ oo : ; ioy— i i e Co e Mountain Formation is divided into ur me . x . i o .
N - with the Silurian-Devonian Goshen Formation (Hatch and Stanley - o members plagioclase—quartz-muscovite-biotite—garnet—(sillimanite)
by # 1973) and is therefore equivalent in age, but is both overlain The uppermost member is composed of dark-brown, fine- to . - . .
; A Contact: long dash where approximate, short dash where . . . . m o ) schist (Ocer); light-gray, medium—- to coarse-grained
OV, (o g won G - ? and underlain by older rocks. This has been interpreted to be medium-grained quartz-plagioclase-muscovite-biotite schist oo e . .
N Shuughnessy Vi inferred, based upon proximity to outcro inclined vertical plagioclase-quartz-muscovite-biotite~sillimanite-magnetite
: Seomde 1 (13 J p. a tight isoclinal synform (Stanley 197%). However, a lack of interbedded with plagioclase-guartz-mica gneiss (Ocd).
L Y50 ), ‘ _ ’ e 1 . schist (Occa) with conspicuous porphyroblasts of plagioclase
2\ £ AN stratigraphic symmetry across the axial surface of this Individual beds range up to 20 cm in thickness. Maximum - . |
% Strike and dip of minor fold that deforms cleavage, schistosity . . . : and pseudomorphs of sillimanite after kyanite; and light-
U - 1 proposed fold suggests that the synformal configuration of thickness of Ocd is 124 meters. Occ constitutes the Winchell N . . . .
and bedding; includes only F4 folds. . . . . gray, medium-grained plagioclase-—quartz-mica gneiss (Occg).
« S Straits Schist results from both folding and thrusting or Mountain thrust slice and is discussed further under the U1t £ e and dayl 4ol BlEels Hhinly-lemiveted
. ramafic rocks rk-green to i - nate
D simply thrusting. Rocks that stratigraphically overlie the section "Allochthonous Rocks". Ocb, which forms the lower : g. . 1 ¥
] . . plagioclase-hornblende amphibolites are locally present
- Straits Schist are considered allochthonous and to be in plate of the Winchell Mountain thrust, is composed of medium-— 1 e OeeEDers oot Ocea is present as lenses nes
. p & i ; - : alon e Oc ct. en e
Fault: long dash where approx1ma’§e, short dash where * ¥  synform thrust contact with the Straits Schist. This thrust is to coarse-grained plagioclase-quartz-muscovite-biotite-(garnet) -tho i £0 Ies ti 5 be§ o daver 15 &0 : 1
i s imi . = i e base o cec an a continuou 0 r in the centra
inferred, based upon proximity to cutcrop; U upthrown + designated the Granville thrust. Dislocation along the schist interbedded with fine- to medium-grained plagioclase- . i ‘ Y
side: D = downthrown side — —P antiform . = ] part of Occ. Occg is recognized as a thin (100 m) bed or
! * + : Granville thrust pre-dates overturning of the section to the quartz-mica gneiss. Massive, dark-gray to black, medium- ’ :
t which is ssibly related to F3 foldi and f ti rained hornblende-plagioclase amphibolite is present through plEs TEpt EERcR doe Riost TS Ra e I, i S
i east whi it o} e e o in orma 1de— 5 -
—@)— [ P overturned synform & 2 ¥ g an rmation g ) - ) ] 'p e section of Occ at the latitude of the Massachusettis-Connecticut
A A 2 + + of the Granville dome between F3 and F4 deformational events. - out Ocb. Ocb is divided into three units: silvery-gray, . .
. . . state line. Occg is the only unit in Occ that contains
@ Rocks west of the Prospect Hill thrust are autochthonous mediumn- to coarse—-grained plagioclase-—-quartz-muscovite-biotite- . A is thHerer 1 itk seotion a
: i neisses and is therefore unusual i ction and more
90 90 J P oyextiizned antiforn relative to the overlying section. The section bounded by (garnet) schist interbedded with gray to light-gray, medium- = X .
L - . . . . . typicel of rocks in the underlying Ocb. Occg may prove to
’ ‘ b. the Prospect Hill thrust and the Winchell Mountain thrust is grained plagioclase-quartz-mica gneiss (Ocbs); light to dark- be a fault-bounded sli & it 2hk Toralor (Geh when HHE vin
’ 5 il 3 3 . & — S ce o A on y 1m.
Approximate location of trace of axial surface of major fold considered parautochthonous. Rocks that overlie the Winchell brown, medium- to coarse-grained plagioclase-quartz-muscovite- 3. ud g mpletel : th Dsouth o
3 8 +5n S 3 3 . - . . e . 18 e.LG o e o
- e eigpn e e e sndiooniacue i, 3, @ dndicste the Mountain thrust and underlie the unconformity at the base of biotite-(garnet) schist interbedded with light- to dark-brown, L R e v
i £ i th aj . s . - . . z
é) Q} A 'gen?ratlon (F2, F3, F4) assigned to the major fold - The arrow the uppermost member of the Cobble Mountain Formation are medium-grained plagioclase-quartz-mica gneiss (Ocbr); and Qrisin Bf Goes
Sy Y o TR e of Sae meder fold considered &llochthonous. The section that stratigraphically slabby, light-gray, fine- to medium-grained plagioclase- ?
Thrust fault: teeth on tectonically higher plate; long dash = overlies this allochthonous seqguence is interpreted to be guartz-mica gneiss (Ocbg). Ocbg is recognized only in Aluminous schist, ultramafic rocks and thinly-laminated,
where approximate, short dash where inferred, based upon ) neoautochthonous. downdropped fault blocks of presumed Triassic age along the epidote-bearing amphibolites are present in Ocea and also in
proximity to outcrop: (a.), inclined, tectonically higher R e Thrust slices are named after the respective thrust eastern edge of the study area and is correlated with gneissic the Rowe Schist but are not recognized elsewhere in the study.
plate is upper plate; (b.), vertical, position of 90 The following linear features may be combined with any of the fault located at the stratigraphic base of the allochthonous rocks in Ocbs, The lowermosl member, Oca, is composed of area., On the basis of lithic similarity and rock association,
indicates the tectonically higher plate; (c.); inclined, . above planar features. The inclination is always placed at rocks which compose the slice. The Winchell Mountain slice brown quartz-plagioclase-mica gneiss interbedded with light- Occa is a probable equivalent to rocks of the Rowe Schist.
tectonically higher plate is overturned. the downplunge end of the symbol. refers to allochthonous rocks immediately above the Winchell brown, fine- to medium-grained plagioclase-quartz- muscovite— This implies that Occr and Occs, which appear similar to Ocb
45 Mountain thrust mapped as member-C of the Cobble Mountain biotite schist. Massive, medium-grained, dark-gray to black except for a lack of gneiss and amphibolite, are intercalated
Planar Features Formation. The Granville slice is composed of the Collinsville hornblende-plagioclase amphibolite is present throughout Oca. with older Rowe-—equivalent rock types. Occ may have formed
Formation that stratigraphically overlies the Granville thrust. Cca is divided into two units: reddish-brown, fine- to medium- as an olistostrome during tectonic transport of a thrust
Where two symbols for planar features are combined, their e d VioriEontal grained quartz-muscovite-biotite-plagioclase-(garnet) schist sheet. The central layer of Occa in Occ could thus represent
intersection marks the point of observation. Fn refers to a DESCRIPTION OF MAP UNITS (Ocar), present only as a thin (10-15 m) bed at the base of Oca; a thrust sheet 1hat overrode a highly mixed zone formed in part
folding event and Sn any planar feature formed during that Trend ‘and plunge of axis of minor fold or cremulation. The and light-brown, fine-grained quariz-plagioclase-mica gneiss from detritus derived from the leading edge of’ the thrust
. - o . . . . : X . . . L . o A .
folding event. Ihe fe¥ier higcptssentofit plddtiat o o0 fold or crenulation is either symmetrical or the sense of Major minerals are listed in order of decreasing abundance. interbedded with quartz-plagioclase-muscovite-biotite schist sheet and in part from tectonic mixing of lithic types during
) folding event and n+l, n+2, n+3 represent successively younger rotetion is dndeterminate. : Thickness of units is based on map pattern after correcting (0cal) which makes up 95 percent of Oca. emplacement,
230" Pl 2'30" folding events. In this description, n is taken to be 1. 4 for inclination of bedding and recognized folds and faults.
5 This value is probably greater than the true thickness due to MORETOWN FORMATION(MIDDLE ORDOVICIAN or older)
us ‘ ! ’ unrecognizable isoclinal folding and/or faulting and is there-— Light-brown and light-grsy, fine-grained quartz-plagioclase-
N inclined vertical ey P fore an apparent thickness. muscovite gneiss characterized by a "pinstriped" appearance
,NNECTI(.‘?;'I\‘\; \ e . resulting from paper-thin partings of mica alternating with
\ i((@)\ Strike and dip of bedding. Trend and plunge of exis of asymmetrical minor fold showing Meta-Igneous and Igneous Rocks quartz-plagioclase rich layers. This gneiss is interbedded
S Eense of rotation as viewed down plunge. Where combined with along the basal contact with gquartz-muscovite-plagioclase-
the symbol for the axial surface of a fold, the above symbol Fine- to medium-grained granodiorite and diorite (g) and .staurolite schist indistinguishable from staurolite-bearing
- indicates the trend and plunge of the axis of that fold. Where coarse-grained peguatite (p). schists of the underlying Rowe Schist. Maximum thickness of
combined with 2 bedding, schistosity or cleavage symbol, the Om is 150 meters. References
45 45 above symbol indicates the trend and plunge of crinkles or tiny Tan-weathering, medium-grained microcline-plagioclase—quartz—
\‘{‘\."‘ (_,,’!J {4 folds on that surface. hornblende~sphene orthogneiss. OCr| ROWE SCHIST (CAMBRIAN to LOWER ORDOVICIAN) Hatch, N.L., Jr., and Stanley, R.S., 1973, Some suggested stratigraphic
=) B o e~ LA @\f; - . . . ) relations in part of the southwestern New England: U.S. Geol.
e 3 =y s . Light-brown, fine-— to medium-grained quartz-muscovite- Survey Bull. 1380, 83 p. (1974)
d i ¥ o - . . . . . . ’ :
i w ] inclined vertic ” - overturned 45 Coarse—grained rocks of ultramafic composition composed of plagioclase schist with conspicuous porphyroblasts of B e v, n ok S ) ..
Strike and dip of bedding where top o ed is known from 5 tal alcite a agnetite in varyi i . . P . _ atch, N.L., Jr., and Stanley, R.S., , Geologic Map of the Blandfor
\ . 2 i h .tI.) £ 90 ! SErpentine, FRE X i mEcRetL .1 Wy et o ons staurolite and pseudomorphs of sillimanite after kyanite * Quadrangle, Hampden and Hampshire Counties, Massachusetts: U.S. Geol.
e \ | sedlmenpary structures. The position of 90 on the symbol imclined Norizontal Pods of pale-green tremolite up to 1 m in length are locally (0Cr); greenish-black, medium-grained, hornblegde-plagioclase— Survey Geol. Quad Map GQ 1312
240 MILS “2e: for & vertical bed indicates the top direction. ; ] ; . . . : .
e LOCleOﬁ ZelHILS associated with the ultramafic rocks epidote amphibolite (OCra); black to dark-brovwn, medium- to Knapp, D.A., 1977, Structure and stratigraphy of the Paleozoic section
Trend and plunge of long axis of acicular minerals. coarse—grained, hornblende-anthophyllite-plagioclase amphibolite alieng jehe eont Timibigh Ghe oG Hive Gigssil o] southecs teln
| "5 Autochthonous, Parautochthonous and Neoautochthonous Rocks (0Crha) recognized only as & lens along the upper contact of Tﬁzz?zh”?;’;t;: SEting e, smignes il rcnRlile GF Yeront, My
‘ UTD"‘ECGL'TL%‘}E‘S i?gg;‘g‘:‘gfsggg” ¥ OCra; brown, medium-grained, slightly-carbonaceous guartz-— Schnabel. R 1’1 107; Prelimi loai A o G 1
5 i £ — - chnabel, R.W., , Preliminary geologic map of the West Granville
. gl iged rersrcal NEW %LAVEN ARKO‘SE.(TRIASSIC) | . . muscovite-plagioclase-biotite~(garnet) schist (OCpe). Ultra- quadrangle,JHampden County, Massachusetts and Hartford County,
= Sn e o - - ) 1 . 8 : Reddish-brown, fine- to very coarse-grained arkosic siltstone, mafic rocks are locally present throughout the Rowe Schist as Connecticut: U.S. Geol. Survey Open File Report.
1 i Strike and dip of schistosi ; includes on 32 surfaces. te. q :
L 5 il 1 MiLe B Ay A eined horizontal sandstone and conglomerate pods or lenses up to 100 m in length. Maximum thickness of the 1974, Bedrock Geologic Map of the Southwick Quadrangle,
1000 0 1000 2000 3000 4000 5000 6000 7000 FEET . Rowe Schist is 230 meters. Massachusetts and Connecticut: U.S. Geol. Survey Geol. Quad. Map
1 i 6 0 2 1 KILOMETER 1Schistosity, as used here, refers to a penetrative planar e i e o T DSs STRAITS SCHIST (SILURIAN - DEVONIAN) RAEUIO
B _F—1 " F3 F—7J 7 =] + 21 1 1] : =3 rvz r Se — < < - : s H . =
CONTOUR INTERVAL 10 FEET o oeatont dingats, T o W i T B BRELS CEEIIReal (AN SRR At e ok o o M s o8 v Gaopiost et
DATUM IS MEAN SEA LEVEL ) vs plagioclase-muscovite-blotite-(garnet)-(sillimanite) schist Gray-brown, medium-grained quartz-plagioclase-mica gneiss and in Tectonic studies of the Berkshire massif, western Mazsacﬂzietts, ’
‘ interbedded with brown to brownish-gray quartz-plagioclase- light-brown, medium-grained dquartz-muscovite-plagioclase- Connecticut, and Vermont: U.S. Geol. Survey Prof. Paper 338-F, p. 69-96.
= ?
e ey nica gneiss near the base of the formation. The Straits biotite schist. Minimum thickness is 500 meters. Maximum
Schist is divided into three members in the study ares. The vhidlkness was not determined as the bese of the-section is
Trend and plunge of boudin line. not exposed in the study area.
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