Westford Rodgers Bedrock
Compilation Sheet (paper)

Map

NOTICE |

Bedrock quadrangle 1:24,000 scale compilation sheets for the Bedrock Geological Map of Connecticut,
John Rodgers, 1985, Connecticut Geological and Natural History Survey, Department of Environmental
Protection, Hartford, Connecticut, in Cooperation with the U.S. Geological Survey, 1:125,000 scale, 2
sheets. [minimum 116 paper quad compilations with mylar overlays constituting the master file set for
geologic lines and units compiled to the State map, some quads have multiple sheets depicting iterations
of mapping]. Compilations drafted by Nancy Davis, Craig Dietsch, and Nat Gibbons under the direction of
John Rodgers.

Geologic unit designation table translates earlier map unit nomenclature to the units ultimately used in
the State publication.

This map set contains unpublished maps, cross- sections, and related information archived by the
State Geological and Natural History Survey of Connecticut as part of the Survey Library Collection.
These materials have not been reviewed for accuracy, consistency, or completeness. For many
geographic areas, more current information exists, either in published or unpublished form.
These materials were developed under research and mapping agreements between the State Geological
Survey and individual scientists, academic institutions, or graduate students. The veracity of the
information contained within these documents is the responsibility of the authorship. The State
Geological and Natural History Survey of Connecticut, does not promote or endorse this content, nor
does the State Survey attest as to its level of accuracy.
These materials have been preserved under a cooperative agreement between the State Geological
Survey and the US Geological Survey as part of the National Geological and Geophysical Data
Preservation Program. www.datapreservation.usgs.gov
These materials are offered in the spirit of open government. Reproduction of these manuscripts was
conducted to the highest practical degree, within the parameters of the funding mechanism. Original
documents are available for inspection by contacting the Connecticut State Geologist.


www.datapreservation.usgs.gov

MASHAPAU@ 2.4 MI. S

‘ 7i ; Prepared in cooperation with 1, : GEOLOGIC QUADRANGLE MAP
P ‘ER% THE S’l"ATE OF CONNECTICUT | WESTFORD QUADRANGLE, CONNECTICUT
I S GICAL SURVEY ’ in STURBRIDGE, MASS. 8.9 MI. i GEOLOGICAL AND NATURAL HISTORY SURVEY GQ-1214
|
N N

o ’ i |
42003’2 728000m £ 0! Anigi hlga73s 760.0’/00 FEET 1.5 MI.. TO INTERSTATE 86 & C| J(/N. 15 72007’30” : 2
; 7 ’ y&l\‘\" \\ o ; : s \ / ? i 3 CORRELATION OF MAP UNITS Dfqdh Hedgehog Hill body *—Weakly foliated coarse-grained clinopyroxene- blg | Tl o daele-gray- 5ud hrownish-prey-westhertng: melinw-grined C?Vlte but instead contain the mineral pair s1lhman1t<.e (th?.t is, fibrolite) and potas-
o \'/ o7 il ‘?‘\ \/ 7L BN HIC7 e d ' RN s ‘ SURFICIAL DEPOSITS hornblende-biotite diorite to quartz diorite core; medium-grained 1 plagioclase-quartz-biotite gneiss bearing a few percent black horn- e feldepmr; (See Harker, 1062, for mineral relabions in yocks exposed west of
4653000m.N, \ i WD i 4 i FCHR 3 A schistose marginal zone, 16-70 m thick. Marginal zone is richer in blende, pale-brown amphibole, or clinopyroxene; strongly layered to Blgelow Foug.on State Rie: 111) .Tl“l'llS tl"xe Kench Pond. extd Black Fond fam'ts a
l biotite sni petassion £elidar, pharer in dinopyrsenes Lovally sn- thiekly parted and massive, Subordinate banded gneiss in which 11111fe%ed to Igark the trace of the sillimanite-orthoclase isograd (Lundgren, 1966) in
Qal Holocene closes thick septa of hybridized biotite-garnet schist and rare con- \ thin layers of hornblende-plagioclase amphibolite alternate with i ";‘h estf.or q}latidrait:nﬁle}.l d ional i i
= torted pink aplite dikes ' - Lemeoszatie plagivelsee-qusrts Liotite anelts au 5 seals of 24 Devoutan, mith orerprting iy 1ater Peleoasic (Phmnsytresisi svonta (Tbiaspson
Dfp FOLIATED PEGMATITE (LOWER DEVONIAN)—Sills and tabular birs | Fissile sulfidic schist ’ ; ;
| B ﬁ bodies of foliated pegmatite. Consists mostly of platy and elongate [ ’ o : :: d gj;:ni\,[li?iggl)' DIf =3 T n;etan;)ot;ﬁhlc rOCki lél tge q.?adrang}le wpushif o8 Olg
| Q5hs » r QUATERNARY crystals of potassium feldspar, oligoclase, and quartz. Contains 1 adall Grayish-green cale-gilieate anciss b pE 19; fevorﬁanBap fI_)I‘i) zblpggne Ml YR plismouis Tie aen | ves
[ . percent or less of tiny euhedral pink garnet and blga,ck biotite. Platy 3 . . : p e ) -0 rt e‘ i i Paxt(.)n Quartz. SChISt-S .m‘ Masgucibpas.
Qcb, | Pleistocene dilBmaniie anuirts seevesates and moled reeniéh- and bluish-era. bidb | Light- to dark-gray-weathering plagioclase-green hornblende-diop- (See also recent stratigraphic arguments concerning rocks in the vicinity of Worcester,
) | —|Qcu (Wisconsin) agpregstas of cordier tegas ok z;.s 7 em tlﬁck odar locally in mg;noi 1 side-biotite- (quartz) gneiss; thinly layered calc-silicate gneiss is in- Mass., by Grew, 15_373.)
fi\ i Qcmz amonnts. - Pegmatite s dhunfant T rmast sxntares as thin 1om by ‘ terleaved with more abundant pelitic and semipelitic schist Faults.—The high-angle Keach Pond reverse fault and the low-angle Black Pond
w { N g, sills. T miabied betlios coutal Sl e e sorcan of birg Thick lens of moderate-brown- to moderate-yellowish-brown- and thrust fault extend southwestward from ?:he Eastford quadrangle (Pease, 1973)
/>,/ 1 J J oo .rock 2 Pl iﬁgl g ‘ brownish-gray-weathering feldspathic gneiss containing biotite, gar- through an area of sparse bedrock exposure in the southeastern part of the Westford
“;\4 iy Unconformity METASEgIMENTARYgAND METAVOLCANICVRJO I \ net, and sillimanite quad.rangle. "I‘}.le faults are not exposed in the Westford quadrangle,_but their ap-
o ,. ] names given below, hyphenated mineral S A aiieitives bira | Thickly parted hornblende-plagioclase amphibolite proximate posmonslcan be mferrec? from outcrops and an aeror.nagr}etlc map of th'e
ROl ‘ INTRUSIVE ROCKS in the rock name; r,ninerals are listed in the mos't commonly observed birb \ Thinly 1 d tz-plagiocl biotit " . ngzf:,’; %i:;f;i:eaggni éziniiztilcbaéts;g;:f‘;;f iii;tigr};lc}fif g;gif;smfﬁsnﬁirg%
: <Trd } TRIASSIC order of decreasing abundance. Minerals shown in parentheses are " e s et S U ekl gy the order of 1,000 m. Projection northwerd of stratigraphic marker units mapped
5 not present if‘ N sal?lple of given _rOCk type. Characteristic and blac | Medium- to dark-gray diopsidic hornblende-plagioclase amphibolite. above and below the faults (Peper and others, 1975) indicates that both faults rise
Dhn E } Post—Lo_wer i pckivg RUe ral‘s, typlf:aug_ p:'esen‘t & .:amc{y}!mts less than 5 percent, f Thinly parted amphibolite grades upward by interbedding into thin- upwards in stratigraphic position as they trend northeastward. Southbridge rocks
Dbg Devonian are used as adjectives with “ic endm;gg! r- | } layered dark-greenish-gray plagioclase-quartz-diopside gneiss con- along the Keach Pond fault at the south edge of the quadrangle lie 1,600 m below the
" T ‘ ; , HAMILTON RESERVOIR FORMATION (DEVONIAN(?) TO OR- ‘ taining several percent biotite, green hornblende, and garnet apparent stratigraphic position of Southbridge rocks along the Keach Pond fault at
' Dfqd W«;f Dfgdw | Dfadh DEVONIAN DOVICIAN(?)) ] bla Medium- dium-grained plagioclase-hornblende-biotite-(gar- the east edge of the quadrangle.
‘ qdw Lower . iy £ aoed y i it 4 o L l edium-gray medium-grained plagioclase-hornblende-biotite (gar '
| Devonian pper schist member—Chiefly rusty-weathéering pelitic and semipe 1t1'c net) gneiss; locally interlayered with amphibolite and plagioclase- Three southwestward-converging master faults trend through the center of the
Dfp gne;ss and schist; minor metamorphosed calcareous and voleanic ] quartz-biotite-garnet schist. Gneiss is layered to compositionally quadrangle. These are, from southeast to northwest, Boston Hollow fault, Bigelow
roeks massive and locally contains nodular masses of plagioclase-quartz- Pond fault, and Kinney Pond fault. Rocks between the converging faults are broken
METASEDIMENTARY AND METAVOLCANIC ROCKS! hus Moderate-reddish-brown- to dark-yellowish-orange-weathering me- ‘ biotite aggregate, 10-30 cm in diameter; also contains rare prismatic along subvertical north- and north-northwest-trending crossfaults which offset thin
r R A dium- to coarse-grained thickly parted plagioclase-quartz-potassium 1 megacrysts of light-brownish-gray amphibole pseudomorphic after map units a few to a hundred meters. These crossfaults, narrow schistose zones
| husg ( ‘\;g /' feldspar-biotite- (garnet)- (sillimanite) gneiss interlayered with sub- L pyroxene along which the sense of drag movement is shown by abrupt warping of bedding
l i , o.rdina.te fissile sulfidic schist of similar mineralogy but richer in sil- bls, | Fissile sulfidic sillimanite schist interlayered with rusty-weathering and foliation, commonly are associated with closely spaced joints. Large flakes
‘ ? hus ; limanite and garnet. Thin layers of greenish-gray-weathering e feldspathic gneiss of retrograde muscovite commonly are found on fault surfaces. Most crossfaults
| husv, - . }(;1agioclase-quartz—biotite—diopside- (garnet) gneiss are locally abun- bls are steep northeast-dipping normal faults. The accumulative displacement on these
{ ant in lower 150 m of member normal faults cause southwestwardly increasing uplift of blocks between the con-
‘ huga huge S{ | husg? Interlayered mafic and felsic gray gneisses; sparsely sillimanitic; in blgf } Medium-light-gray- to olive?gr‘ay~weathering medi'um— to coarse- verging master faults. Some north-northwest-trending crossfaults apparently dis-
| — Y part rusty weathering. Minor amphibolite ! grained quartz-plagioclase-biotite-garnet augen schist; subordinate place Triassic diabase sills and dikes, and moreover, terminate against the northeast-
‘, hug? husv 4 Medium-gray to rusty-brown-weathering medium- to fine-grained medium- to coarse-grained schist and gneiss with as much as 10 per- trending master faults.

E‘ | hugs hugc — plagioclase-hornblende-biotite-quartz gneiss; in part massive and in ‘ cent fibrolite and pink garnet. Augen schist has irregular vein§ of The trace of the Boston Hollow fault parallels the strike of thin map units on either
3o | hugg e == v part thinly layered { feldspar-qu?rtz z}ggre’gate and. small (1 em) megacrysts of oligo- side of Boston Hollow. The attitudes of joints in a sheared outcrop of pegmatite
o o { 13- UE (] &f 0 Upper gneiss member—Sequence of interlayered, mostly lensoid units [ Clan.b %%nd mlcrocllr{e.mlcror.)erthlte ) o on the floor of the narrow valley suggest that the fault surface is subparallel to re-
: 2 o — of metavolcanic, calcareous, and semipelitic gneiss; subordinate rusty blsc | Silllllii;f;;ﬁizd (ggiﬁtltt)lcsSiai‘ioiﬂ:es:lf;:::gs;)it;:a}lfiilirrrlll;e;iiﬁzgkgszt;- gi%{lai f01i€l1ti0n and befddill:g and thatstddilf)s sﬁeeply wesftward. {f the fault h}e:re is
S E hugr elitic schist. | - - a high-angle reverse fault, as suggested by the sense of regional transport, then it
E i hugd g:I: i[edium-gray-weathering medium-grained thick to thinly parted, lo- j green plagioclase-quartz-hornblende-diopside-biotite gneiss must dip parallel to, or slightly less steeply than, local bedding; units are not repeated
€ ) N hugm cally parallel banded or crosslaminated plagioclase-quartz-biotite s SOUT'H]?RIDG.E F.ORMATION (sILURIAN(?) TO QRDOVICIAN(?))— west of t.he fault. South of Boston Hollow, the fault cuts across the gently warped
2 E l gneiss containing a few percent diopside, brownish-black hornblende, Biotite gneiss interlayered with su.bordmate schist bedding in the f.ootwall and the steeply dipping.homoclinal sequence of the -hanging
@ < \ << II’IUgC\/ or garnet. Samples with orthopyroxene noted in Wales quadrangle ng'ht-‘ to me-dlum-gray medlum-gr.alned, granu]a? quartz—p.la,gloc‘lase- wall. ) Progressively younger rocks in the hanging wall are juxtaposed against pro-
20l 4 f (V.M. Seiders (oral commun., 1969)) blotltedgnelss (color (1index 10-30) (;ntlerlayelred with iub}())rd;r;ate light- g‘l‘%shswgl_y OllderProcg ;n tl}:-,e' fOO;Wallll sou;:h-southwistv‘:ixrd alogg t111e fa]_lallt. .
1l = = i » § . 3 _ . to medium-gray medium-grained plagioclase-quartz-biotite-musco- e Bigelow Pond fault is a high-angle reverse fault near Bigelow Pond. Inan
4649 : hugn E‘a\l\“ hugb R AYL hute '(I;lh; ;i?hljfrfgfjﬁélﬁi};g;{gt?;;;ﬁ;iizd;lﬁ:gig;‘;‘::igﬁz;izz I;ii‘s)s vite-(sillimanite) schist. Gneiss may contain a few percent diopside, OutCTOP of cale-silicate gneis§ 825 m S.20° W. of the interse'ction of Sustek and Bal:—

,‘ ’ containing pale-brown amphibole, and hornblende-plagioclase amphi- “ ho.rnblen(?e, actlnohte,. muscqwte, pOtaSSIUII’.I 'feldspal.', or gar.net. low Mills Road on the east side of the narrow valley occ.upled by the fault, the atti-
T \ bskits ‘ Minor thin layers of light-olive-gray calc-silicate (diopside-rich) tude of shea_r planes parallel to locally steepened bedding suggests that the fault
wfu W hugs Sulfidic and graphitie sillimanite schist and rusty-weathering feld I gneiss and medium-gray plagioclase-hornblende-quartz-biotite gneiss. plang hera &ips 60 W.

o bl . . ) ) 1 Biotite gneiss is thickly to thinly banded, locally crosslaminated The fault repeats part of the 370 m-thick lens of granular gray gneiss and schist
57/30" Iy ! pathlc‘ gneiss ) ] ] ) o sa. | Amphibolite interlayered with more abundant gneiss and schist. (buk) that lies near the middle of the upper gneiss member of the Bigelow Brook
— .‘ hugc Greenish-gray-weathering medium-grained plagioclase-quartz-biotite ! Dark-gray fine- to medium-grained hornblende-plagioclase amphi- Formation. This lens terminates northeastward at similar latitude (that is, within
l - - = gneiss containing 5-25 percent diopside or green hornblende “ bolite oceurs in layers 2-8 cm thick 600 m) on either side of the fault trace, precluding interpretation of larger strike-slip
% 7 hugh Light- to medium-gray light-tan- to rusty-tan-weathering feldspar- | displacement. Repetition of the lens suggests dip-slip displacement of the order of

" PR quartz-biotite-(garnet) gneiss. Locally contains several percent |  BEDROCK OUTCROPS—Includes closely spaced outcrops examined in 600 m at the latitude of Walker Mountain.
;, hornblende or pyroxene. Unit includes thinly banded gneiss similar field. Very small outerops shown only by structure symbol The Kinney Pond fault trends northeastward through the center of the quadrangle,
s to gneiss of unit hugp. Unit intertongues with and contains lenses ‘ o slightly north of the regional strike of bedding and foliation. The fault is best ex-
{ of gneiss similar to gneiss of unit hugr — GM—?~ CONTACT—Dotted where concealed. GM indicates contact located by posed along an unnamed stream that flows southward into Kinney Pond. In outerops
a | DEVONIAN(?) TO hugr S;faz"ingh‘r s?llimanitic rusty re(.idis_h-orange-weatheripg: gneiss con- ‘ er ogndl magngtomet&ric t;averse.a; das}?ed qu.eried cor{{tact indicates along the steep-sided narrow valley that marks the fault trace, steep west-dipping
\ ORDOVICIAN(?) taining biotite and garnet; gneiss in upper part of unit intertongues probable configuration of stratigraphic horizon marked by discon- shear surfaces and associated minor structures record largely high-angle reverse
| with and contains lenses of rock similar to rock of unit hugh tinuous lenses movement. Outecrops along the west valley wall contain small kink folds whose axial
{ hugp Hornblende-plagioclase amphibolite interlayered with light-gray eSS ' STEEPLY DIPPING FAULT—Dashed where sprosimately losated; planes strike N. 10°-15° E. and dip 40°-60° W. Dominant sense of offset of bedding
| plagioclase-quartz-hornblende gneiss and thinly banded gneiss in 4‘ dotted where concealed; queried where probable. Arrows show prob- and foliation along kink planes is west side up, but reversals are common, and many

/ which thinner layers (2 ecm) of plagioclase and hornblende alternate able relative horizontal ’movemen t. U, upthrown side; D, downthrown kink folds show no distinct sense of offset.
/ E with thicker layers (15 em) of plagioclase, quartz, biotite, and garnet , side ’ i Although the Kinney Pond fault dips steeply west near the surface in the West-
~ hugd Strongly to weakly foliated gneiss similar to gneiss of hugm. Lo- 0 { ford quadrangle, there is some evidence that the fault flattens with depth. To the
: 5 cally altered to patches of actinolite-plagioclase rock A A 7 b THRUST FAULT—Dashed where approximately located; queried where southwest, in the South Coventry quadrangle, the fault trace turns sharply west, and
¥ hugm Dark-gray medium- to coarse-grained massive or weakly foliated to | probable; dotted where concealed. Sawteeth on upper plate; dip of the fault surface dips 5°-10° northward; rocks of members of the Hamilton Reser-
L locally strongly foliated and layered plagioclase-hornblende-biotite- { fault plane given where known ZgirlFormatiO.n are bl‘gu%‘hti'; PﬁOg};‘eSSivelyBWGSlt“;‘ard into fault contact with rocks of

o) clinopyroxene-(quartz) gneiss | e lower gneiss member of the Bigelow Brook Formation.

:Ij hugn Medirl)lm-gray-i(vleathei'iig medium- to coarse-grained plagioclase- FOLD—Showing trace of axial plane and direction of plunge The Rock Meadoyv and Pinyeys Pond faults in the western third of the quadrangle
R & o quartz-potassium feldspar-biotite-garnet-(sillimanite) schist. Fresh 4_3_}_ Anticline locally truncate. thin map units. The faults follow strikingly lm'ea.r, narrow valleys
~ 3 pink garnets are characteristic for most of their extent through the .quadrz?.ngle. Amounts of displacements on the

(ZD a — Medium-graywenthenng mediom gralnsd plaptodane-ustts hotite- _4_*__L Hymoline faults are Elnknowlrll, but loss of stratigraphic section in hanging and footwall blocks

Z b ionside) emeiss: v ; - ‘ is apparently small.

& a M.((;ill]ops ;11 )tg elsz, ma(sjs}i. eﬂto thl:kly layheretd, locall.y tlh:nly la%reredd —4-Y——  Overturned anticline, showing direction of dip of limbs Minor folds, lineation, and small-scale thrust faults.—Minor folds in the Westford

g \ 8 1 eliiiscscl}sﬁ ;nem er—Chiefly rusty-weathering semipelitic gneiss an — Overturned syncline, showing direction of dip of limbs quadr:angle are asymmetric and overturned similar folds. Subordma_te tightly appres-

. [ b p st . . . SILUMANITE+ POTAS: UM sed “isoclinal” folds and kink folds occur locally. Most asymmetric and overturned

o ® Moderate—reddlsh-brown-weather.lng medium- t_o coarse-grame.d ;?la- STCmAN - MINERAL ISOGRAD—Keach Pond fault coincides with the isograd folds are intrafolial (Turner and Weiss, 1967, p. 116-117) drag folds having crest to

& 5 gioclase-quartz- and quartz-plagioclase-potassium feldspar-biotite- trough widths of less than 8 m. Some disharmonic folds have widths of 30 m. These

T g f (garnet)- (sillimanite)- (corderite) ] and SCh_ISt °f_ similar miner- STRIKE AND DIP OF FOLIATION folds display a west-over-east sense of rotation, with southeast limbs steeply dipping

& alogy. Feldspar content very variable. ~Sillimanite megacrysts Z Inclined or overturned. Some folds have associated parasitic drag folds in their hinge areas.

= abundant and characteristic of schist southward from Bald HIill. | ) Most asymmetric and overturned folds have an axial-plane foliation parallel to bed-
Schist with patchy s1111.man1te-quartz ag‘gregate-abunda.nt in lower —— 3 Vertical ding on their steep limbs and parallel to regional bedding, foliation, and compositional
balf of membe.r.. Grayish-green-weathering medium-grained graph- 1 layering.
! itic and lep.SIdIC gneiss present as thin l.ayers in lowe‘r 100 m.of | STR]I)II{IEGAN]? 111)'IPd_OFt FOtLIA’glt())I:Ti gﬁRAI.;L}sz TO RE?_‘ItCT .BED— Most fold axes in outerops of the Bigelow Brook Formation plunge at low angles
! arember, "I‘hm layers of dark-gray fine-grained feldepathic quartzite di —t 2 ltn 1(;a e e i L to the north-northeast, parallel to regional mineral lineation. Other later folds of the
abundant in lower 150 m of member o 25 e ek ae same sense have associated axial-plane spaced cleavage not parallel to regional foli-
hmsb Medium-gray medium- to coarse-grained plagioclase-quartz-biotite- Inclined ation. The line of intersection of this cleavage and the foliation plunges at moderate
-ug—— (green hornblende)-(diopside)-(garnet) gneiss; thickily layere.ed. to 50 Overtueied angles to the northwest.
R compositionally massive. Includes thickly layered gneiss containing The map patterns of lithologic units in the lower and middle members of the Big-
20 ) orthopyroxene northwest of Stickney Hill : : 2 STRIKE AND DIP OF JOINT elow Brook Formation display these styles of folds in the quadrangle.
& 2— Lowe‘r ‘gnelss' membt.ar:—Intgrtongumg.r lenses of metavolcanic and semi- ol Asymmetric and overturned folds in the Hamilton Reservoir Formation plunge at
§ S s STLRLENE T0 pelitic gneiss; pelitic schist subordinate . =2 | STRIKE AND DIP OF CLOSELY SPACED CLEAVAGE a low angle to the north-northeast in the northern part of the quadrangle and to the
E 47 : \s E ORDOVICL(&'I)\I(") higl Laye.red feldsPar-quartz gneisses; locally crosslaminated. Upper lfens y‘ south-southwest in the southern part of the quadrangle. Th.e plunge c.)f the ff)ld a}'(es
g :: 1 5 cons%sts of th_mly. layered grayish-green- to darl‘{-gtreen-weathenflg BEARING AND PLUNGE OF LINEAR FEATURES closely parallels the plunge of the locally dominant subhorizontal mineral lineation
plagioclase-diopside-green hornblende-quartz-biotite-garnet gneiss 40 <tH— Crenulation and is transverse to subordinate locally developed down-dip lineation.
interlayered with subordinate banded amphibolite and light-gray - J ] . X Minor isoclinal folds tend to be most visible in cale-silicate layers and to have axial-
feldspar-quartz-biotite gneiss that is compositionally homogeneous » | Long axis of sillimanite crystal plane foliation. An isoclinally folded layer typically consists of fold noses with rap-
DESCRIPTION OF MAP UNITS to weakly banded. Lower lens contains strongly banded light-gray s | Long axis of quartz-feldspar rods idly attenuating wedge-shaped limbs. Fold axes plunge subhorizontally in the plane

SURFICIAL DEPOSITS (QUATERNARY)

Till underlies a thin layer of windblown sand and silt in most areas not
covered by other surficial deposits nor shown by symbel for bedrock

feldspar-quartz-biotite- (garnet) gneiss and amphibolite interleaved
with subordinate light-gray quartz-plagioclase-biotite-clinopyroxene
gneiss and minor rusty gneiss containing garnet and sparse sillimanite
Rusty-weathering feldspathic sillimanite gneiss and subordinate silli-

20<— BEARING AND PLUNGE OF AXIS OF MINOR FOLD AND MAP
PATTERN OF FOLDED SURFACE

of regional foliation.

Many minor folds occur in close association with small-scale thrust faults which
are similarly oriented throughout the quadrangle; many more of them may remain
undetected. Easily accessible examples are well exposed in cuts on the northwest

exposure. Till consists of poorly sorted mixtures of silt, sand, and ; ; < BEARING AND DIRECTION OF PLUNGE OF MINOR ANTICLINE : ; PASLD ¢ !

minor clay, with pebbles, cobbles, and boulders. Two types are pres- - — ma.mte schist o Iy I - ' . o | side of Route 15 in the vicinity .of Potter Hill Road and south of Levering Road.

ent: a sandy, unoxidized, friable till thinly blankets low areas; an  hilgs Thinly layereq flssﬂe' sulfldl'c :'and gll‘aphltlc sillimanite schist and ¥5 . MINOR FOLD WITH AXIAL-PLANE CLEAVAGE The mapped thrust fat?lt con51.sts of I.nayy closely spaced narrow (25-31 cm) gently

iron-stained, platy, compact till thickly blankets northwest-facing rusty-weathering gneiss of similar mineralogy \ westward dipping zones into which gneissic country rock has been dragged and made

hill slopes and forms the cores of some ice-molded hills. Till may hlge Grayish-green diopsidic and graphitic granular gneiss == GLACIAL MELT-WATER CHANNEL—Shows location of cut in till schistose. The sheal: zones strllge N. 50".—60." E. and dip ?0"—40" W. for dls‘?an?es of

include small isolated lenses of sand and gravel having no distinctive . . . ! eroded by glacial streams; arrow indicates direction of drainage 10-20 m before splayln'g into regional fOllatIOI.l and beddmg surfaces. Schist in *Fhe
f topographic expession and requiring systematic trenching for detec- higg Weakly to strongly layered, locally crosslaminated medium- to coarse- zones contains fine-grained retrograde muscovite and chlorite. The sense of warping
|

tion and delineation
ARTIFICIAL FILL

ALLUVIUM (HOLOCENE)—Silt, sand, and gravel mixed with organic
debris on flood plains of modern streams; includes some muck ac-

cumulated in swamps :
STREAM-TERRACE DEPOSITS (HOLOCENE AND PLEISTO-

CENE)—Sand, silt, and gravel; forms terraces 3-5 m above modern
’ stream flood plains

| GLACIAL-STREAM DEPOSITS (WISCONSIN)—Sand, gravel, and silt,
i deposited partly in contact with stagnating ice blocks by glacial melt

\)x*({hlgm

hlgi 2

grained, granular plagioclase-quartz-biotite gneiss. Subordinate
layers of feldspar-quartz gneiss containing small amounts of garnet,
hornblende, diopside, or pale-brown amphibole

Weakly foliated to massive medium-gray medium- to coarse-grained
plagioclase-biotite-quartz-clinopyroxene gneiss; locally contains
megacrysts of orthopyroxene partly altered to pale-brown amphibole;
occurs in discontinuous lenses less than 20 m thick

Very thick layered medium- to coarse-grained, granular sulfidic gar-
net-quartz gneiss containing several percent apatite, biotite, and
graphite

Hornblende-plagioclase amphibolite interlayered with locally more

relict crosslaminae and relict graded beds 4-10 em thick. Alterna-

Aggregates as much as 10 cm in

—— DRUMLIN—Showing trend of long axis

w ; PIT OR CUT IN SURFICIAL MATERIAL—Hachures show boundary
| of larger cuts

oS SHALLOW DUG OBSERVATION HOLE—s, sand; ¢, cobble gravel

MATERIALS CLASSIFICATION —Letter symbols show approximate
size classification in order of abundance:

s, sand; p, pebble gravel; ¢, cobble gravel; ps, pebbly sand; t, sandy

| till; T, compact till; b, bedrock. Superposition of symbols shows

1 superposition of materials in exposure. Numbers show thickness,

for this map. These rocks were mapped as Brimfield Schist and Paxton Quartz Schist

of regional foliation and lineation suggests west-over-east movement. Rods of quartz
and feldspar and streaks of sillimanite aggregate plunge N. 40°-70° W. in the planes
of schistosity. Small irregular fractures subparallel to the shear zones are locally
filled with binary granite. Quartz-rich muscovite-bearing pegmatite fills subvertical
crossfaults in the thrust plate.

The pervasive west-over-east sense displayed by minor folds throughout the quad-
rangle is consistent with the concept that the stratigraphic units are caught between
southward-converging thrust faults and are not repeated internally by large-scale
isoclinal folds.

The relationships between folds, lineations, and small-scale thrust faults described
above suggest that west-over-east movement commenced with ductile folding at or

2 . . . . .
390 000 /] water as kames, kame terraces, and ice-channel fillings abundant feldspar-quartz-biotite- (hornblende)-(garnet) gneiss in meters. Read hyphen as “to” Beaz the peakbo‘f t{l e ; 1%gman(11teilorthoglasle grade (.)f regl}?nal Lne’camli) r;})lhlzm arllddgavfe
i higf 2 Fissile medium-grained graphite-rich quartz-potassium feldspar-pla- —(j_ - ; ’ ik fo oy britt G S0Es: gn Ehrust: Laulte o & t MG GG e
: e : : e R e pa el : e ageq prefix has been omitted from the letter symbols for metasedimentary an iciently for muscovite to be stable. Late thrusting was essentially contemporaneous
Fenton River area stratified drift sequence gioclase-sillimanite-graphite-biotite- (garnet) schist t Th { f h b, f tted £ the lett, bols £ g tased t d fi tly £ te to be stable. Late thrust: tiall te
Liowerachist membst-Riusty-wmeathering samipslitie. gneiss and pelitie metavoleanic rocks in order to keep symbols as short as possible. with emplacement of binary granite and muscovite- and quartz-rich pegmatite (Pease
schist 2 Unit not exposed in Westford quadrangle; description of unit based on exposures and Peper, 1968).
; 1 : : i ‘ . M. Sei ) b. :
Bi e - hls Yellowish-orange-weathering medium- to coarse-grained quartz-pla- i gl qua('irangle (\.’ Selders unp}l data)' : ECONOMIC GEOLOGY
igelow Brook area stratified drift sequence joclzsp-potiassium Feldspar-biotite-gainet-(allimanits) guelss anl 3 Laterally contiguous unit of mostly plagioclase-biotite-quartz-orthopyroxene-(gar- . . . .
£ hi fp' 1 . lp - ord gf b a £ grohs net) gneiss in adjoining Wales quadrangle is considered a part of the Hamilton ‘Engmeerm:Lg. geology.—The relationships of narrow valleys shown on the topogra-
Sfl alrsttz (; a:il:ll;]:rs ;?SZ?Zaeziy’u(;it;i i(;h %tsgne:::ft;) i‘elltsiﬁzzflslf?;i Reserioir Formation and is mapped as husp (V. M. Seiders, unpub. data). phic map to jointed and ‘fracture(.i bedrock have been noted above and should be used
q'll' it h" dy s (PIALY 713 0 £ s Includ 4 Unit poorly exposed in Westford quadrangle: forms marker unit in Stafford Springs asia prelu.mnary guide n planning rock cut.s. Fissile sulfidic schist, such as tha:t
sil imanite schist pre oml.nates in upper mo1 unit. Includes quadrsngle ) abundant in the lower, middle, and upper schist members of the Hamilton Reservoir
s . . minor dark-gray fine-grained feldspathic quartzite and granular |- .. Formation, decomposes rapidly to spill off steep rock faces. Thick sills of foliated
Mount Hope River area stratified drift sequence plagioclase-quartz-biotite- (garnet) gneiss quartz diorite are only weakly jointed, so excavation for deep cuts through these units
hisc Th?nly layered, locally cross@aminated plagioclase-quartz-biotite- INTRODUCTION is apt to be relatively difficult.
(clinopyroxene)-(garnet) gneiss The northeastern quarter and northwestern third of the quadrangle are character- : Supplies of poorly graded sand and gravel for road materials are relatively scarce
Uncorrelated stratified drift hisb2 Generally dark granular gneiss and amphibolite interlayered in thick ized by hoghack topography in which northeast-trending narrow linear troughg and “in this upland quadrangle. Sandy till is easily excavated, is better graded than sand
F INTRUSIVE ROCKS beds with subordinate sillimanite gneiss and schist irregularlridges reflect selective seulpturing of bedrock along structural trepds by “and ‘gravel, and might be substituted for sand and gravel for some uses (sanitary
z?\” 3 ) . BIGELOW BROOK FORMATION (DEVONIAN(?) TO ORDOVI- preglacial erosion.. Surficial cover .iS thin to abse.nt in these areas. Abundaﬁt out- 5 '.lg_ndfill, subgrade materials) where high permeability is not an important factor. The
I z} DIABASE (TRIASSIC)—Sills and dikes of dark-gray to black fine- CIAN(?)) crops exjjose a thick sequence of high-grade regionally metamorphosed schist and " sthicker deposits are to be found at the lower elevations, but they will require sys-
E_ gral.ned massive rock with diabase texture, (zomposed of labra.tdorlte, Upper gneiss member—Chiefly rusty-weathering pelitic gneiss and gneiss. Tht'ese rocks st?ike‘generifll'y northeas.t toward the mi}idle and eastern parts ' - tematic trenching for detection and delineation. Tightly packed till, though difficult
| augite, cfrthopyroxene, and ma:gnetlte. Bodies are 1-30 m thick and schist enclosing and intertongued with lenses of distinctive metamor- of the Merrimack sym?h.norlum (Billings, 1956) u? New Hampshire and Mass.acbu setts. © to excavate, is suitable as fill for dam cores or as fill material where permeability is
‘ r have chilled borders 1-3 em thick phosed semipelitic and calcareous rocks Narrow 1ortheast-striking valleys cut the dominant trend of bedding, foliation, and not an important factor.
4 Dhn || HORNBLENDE NORITE? (POST-LOWER DEVONIAN)—Thin con- bugg Medium-gray- to brownish-gray-weathering coarse-grained plagio- compositional layering at low angles and mark the sites of major thrust or high-angle Mineral deposits.—Economic concentrations of minerals were not detected. Graph-
£ *‘)/, cordant sheet of coarse to very coarse grained norite, composed of clase-quartz-potassium feldspar-biotite-garnet-sillimanite- (cordie- reverse faults or zones of closely spaced near-strike joints. Narrow linear valleys ite and gold have been mined in the quadrangle, and sillimanite is locally abundant.
P ?& ‘. [\ V = calcie plagioclase, hornblende, and orthopyroxene . . rite) schist; interlayered with gray medium- to fine-grained quartz- that tll'en:ﬂ n.orth or northwest cut obliquely across the pronounced northeast topo- Graphite.—Graphite occurs as small disseminated flakes in many schists of the
|}, ,&\L—"@ BADbg‘ BINARY GRANITE (PQST-LOWER DEVONIAN)—Sills and dikes of plagioclase-biotite- (zarnet)- (clinopyroxene) gneiss. Gneiss is thick graphic grain _al_ld mark zones of small closely spaced normal faults or abundant quadrangle. Abandoned graphite mines on the southeast slopes of Bald Hill and
)\ e light-gray to white fine- to medium-grained granite, composed of bedded to crosslaminated; locally shows relict graded bedding closely spaced joints. : ! Lead Mine Hill and on the northwest slope of Hedgehog Hill have been reported
‘ potassium feldspar, ol}goclase, quartz, biotite, ?,nd muscov1.te; most G Rusty-raddish-oranpe- to krovmish-gray-westheping medivm:--to Topqgrgphy in the southeast quarter of Fhe quadran.gle and in a 1.7-km-wide belt (Fos{é, 15.)49, p. 77, 83), but none of these mines could be found during the present_ln-
bodies less than 1 m thl'ck; c.ornmonly b?rders thin combed veins cored coarse-grained quartz-plagioclase-potassium feldspar-(garnet)- (silli- e}‘:tendmg northeast through Lake Chaffnee 1su characterized ‘by gently roundfed oblor}g v‘estl;gatlon. Flakes .of graphlt_e 5 e¢m long were notfzd along a contact of graphite-
‘ by quartz- and muscovite-rich pegmatite. Symbol shows strike and manite) gneiss and schist. Relative abundance of quartz and potas- hills whoge long axes trend mostly N.5°-20° W. These hills reflect molding of till rich:(40 percent) schist and foliated pegmatite. This occurrence, on the southwest
e dip of dike sium feldspar varisble. Locally includes thin layers of dark-gray parallel tl: flow directions of an advancing ice sheet. Drumlinoid hills, such as Sky side of the intersection of Route 190 and the unnamed road to the observation tower
Dfqd } FOLIATED QUARTZ DIORITE, DIORITE, AND QUARTZ MONZO- fine-grained, dense feldspathic quartzite containing a few percent Hill and Grass Hill, have bedrock exposures well up on their flanks; others, such as on Bald Hill, is in the lower part of the lower schist member of the Hamilton Reser-
I NITE (LOWER DEVONIAN)—Sills of medium- to dark-gray- diopside and biotite. Also includes local thin layers of sulfidic silli- Westford‘I.Illl and Horse Hill and 1ts. nelghbo.rs sou.th of Ashford I_"alfe, s drunling voir Formation. This is similar in stratigraphic postion to the graphite deposits
| weathering weakly to strongly foliated medium- to coarse-grained manite schist or cale-silicate gneiss similar to schist and gneiss of and are bgheved to be composed entirely of till. Tightly packed till is observed well worked in Sturbridge, Mass. (Apfel, 1945), which are in the upper part of the lower
| biotite quartz diorite, hornblende-biotite diorite,and quartz monzonite il Bage up on the flanks of streamline hills, for example in the borrow pits on the west slope gneiss member (V. M. Seiders, unpub. data). This stratigraphic interval is probably
e ; _ o i : : ! f sr Hill. i i ill 1 ki the f i i
aar"?"\pfqd\a Walker Mountain body—Diorite and quartz diorite grade locally into bug Light-gray medium-grained thinly banded to thickly parted quartz- gf S:gl II)I::veelnlstriZ?n(Eiz gﬁ:eai;r;ibisa‘gimosc:(l)z}?l:fn B?lt:k?: easolrcl)(;lv o:ﬁn t}e;e ii;lkz thzor?; o éavozable On}?_ N f\lu‘t'herfgraplznte PTFSPECtmg- bandoned gold t
. = - Ay light-gray quartz. monzonite , mgrgins concordant with country rocks, plagioclase-biotite-(diopside)-(garnet) gneiss pit on th | north flank of Sky }iill o & % Bog t;l I?Ie(ilsog:;gvjz da:)lr?lys:)fm:{) Ek:)acsl? H;E;: d z::(l:eag.ni 32 t:r:; if a apl(‘iossﬁc
+1°52°30 T S ¢ , marked by rare ht_P av-lth injeridons oyerdistances of aheul & meten busc Thinly parted, fissile sulfidic sillimanite schist interlayered with sub- Small 3e sits of poorl sorte(i sand and gravel define the irregular courses of h t 10 I’)V babl . ic d g1; f gold exi n h gdr {l -
72°15¢ 740 000 FEET xenoliths of cale-silicate gneiss and schlieren of hybridized schist ordinate cale-silicate gneiss. Cale-silicate gneiss is a thinly layered . po il s - = SRRER eavyuetals; Frobalily ngeconote depomts it gak SISt RLuC QUAdRAIE S,
n ‘ ) _ 0.4 MI. TO U.S. 44 cominon in marginal zone 6-25 m wide, Crosshatehed line indieates ish i f" ined ] g 1 ¥ lay glacial mslt-water drainage during ice stagnation and retreat. Many of these de- Sillimanite.— Sillimanite is locally abundant as fibrolite matte on the foliation sur-
<& TNase from U.S. Geological Survey, 1952 147 SCALE .1:24 000 X Geolagy mapned in 1946-68 by J. . Panar A T fr ayish-green 'mle;l mdm- t(')d 1ne-§r1?:1nte't p a%iloc_ase-quart?' tgnels; cons posits,—# r example those north of Center Turnpike, at the north end of Boston Hol- faces of most pelitic schists and gneisses in the quadrangle. Ii is espeeially abundant
@v\ Photorevision as of 1970 A 1 i 0 and M. H. Pease, Jr. Assisted by T. McGuire aléung appreciabletdlopsice . and DIOLINe and, MUNOr Scapoute Anc.gats low, and :long Moose Meadow road,—stand decameters above valley floors and must in the lens of sillimanite-rich gneiss (busl) mapped north of Walker Mountain, where
10,300-fioot erid hiased on, Cermsatiei 3 : T ; T T T T T — : in 1966-67 and B. O’Connor, in 1968 | - npf ' vt . . =y have been deposited while ice was still present there. Other deposits, such as those it occurs as 30- to 50-cm-long prismatic aggregates.
coordinate system 2 | 1 5 o 1 KILOMETER 1, ‘ buk Light- to medium-gray medium-grained plagioclase-quartz-biotite- along Bigelow Brook between North Ashford and Chism Roads, lie close to the
L —— - N 3 3 [ " , ‘ éiwps;geg gélels_s 11.1terlaﬁulared vgth %)ri]y geshtlc iﬁd Eerlmp(ﬁltlchblo- courses OF present streams and stand only 2-3 m above them. These deposits are
Sl 3 2\|* ite schist. Gneiss is well layered in beds 2-8 cm thick; locally shows
grid ticks, zone 18, shown in blue : CONTOUR INTERVAL 10 FEET y v 4 terraes goroad. by Anesons:of ader tresm; REFERENCES CITED

Emerson, B. K., 1917, Geology of Massachusetts and Rhode Island: U.S. Geol. Survey

APPROXIMATE MEAN DATUM 1S MEAN SEA LEVEL - e - ; Deposijs of alluvium are present only locally in the wide parts of valley floors; . . )
DECLINATION, 1975 tion of metapelitic and metasemipelitic layers on scale of 2-4 cm is most strettms flow on or near till or bedrock surfaces. Apfel, E. T., 1945, Graphite deposits near Sturbridge, Mass.: U.S. Geol. Survey open-
characteristic of schist | file rept., 16 p.
| Fissile sulfidic sillimanite schist BEDROCK UNITS AND STRUCTURE Barker, Fred, 1962, Cordierite-garnet gneiss and associated microcline-rich pegmatite
\ Distribution, correlation, and metamorphism.—Bedrock units form a northwest- at Sturbridge, Massachusetts, and Union, Connecticut: Am. Mineralogist, v. 47, nos.
> = f Mostly gray plagioclase-quartz- (potassiumfeldspar)-biotite-(garnet)- ward-dipping homoclinal sequence internally complicated by minor folds and faults. 7-8, p. 907-918.
S Q s S { 5 (sillimanite) schist interlayered v cally more abundant well- Large open folds and warps and major thrust and high-angle reverse faults trend Billings, M. P., 1956, Bedrock geology, pt. 2 of The geology of New Hampshire: Con-
§ § g ~ 5 ‘: § g layered medium-grained Tquartz-biotite gneiss. Gneiss is subparallpl to the regional strike and disrupt the continuity of the stratigraphic se- cord, New Hampshire State Plan. Devel. Comm., 203 p. !
® c:'/l\ < ' 5 = =N = a granular and may tontaj able diopside or green hornblende. quence. ] hree formations have been mapped; from southeast to northwest these are Dixon, H. R., 1964, The Putnam Group of Eastern Connecticut: U.S. Geol. Survey Bull.
ﬁ g,’S’ S 'S >_,'51 § S S ng Southbridge Formation (Pease, 1973), Bigelow Brook Formation, and Hamilton Reser- .1194—C, 12 p. - _
A g hugs \51“3- h € Iﬁ s | E ‘ Zé’"f S E § mm_ gray medium-grained plagioclase-quartz- voir Forniation. Detailed stratigraphy and subdivision of the latter two units based Dixon, H. R,, and Lundgren, L. W., Jr., 1968, Structure of eastern Connecticut, in Zen,
1000’ — ?,g) a/ uge hugcll ’_/;\/ ‘ s : <! E § ® manite-biotite-garnet schist and gneiss on mapping of the Wales, Eastford, apd Wes.tford quadrang:les are discussed el‘se- E-an, and others, eds., Studies of Appalachian geology, northern and maritime: New
‘: S 8 hite aggregates of sillimanite homoaxi- where (Peper and others, 1975); only lithologies are summarized in the explanation York, p. 219-229.

Ei U ]
500" ; L ‘ ‘ Dfp /
L huga
SEA LEVEL— pi i 2 e hugd
/ ' hugp
500’ ‘Pfﬂdf‘ e hugg

// ik "7/ e /g | / By /b

iotite and garnet, poor in quartz

by Emersbn (1917) in Massachusetts and shown as Brimfield Schist on recent maps of
eastern Connecticut (Rodgers and others, 1959; Goldsmith, 1963; Dixon and Lundgren,
1968).
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of the Birelow Brook and Hamilton Reservoir Formations contain no prograde mus-
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