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42°15' e 42°15
’k\; CORRELATION OF MAP UNITS S€ns Sulfidic schist—Dark-gray, medium-grained, rusty-weathering, well- Znclg Lineated coarse-grained biotite granite gneiss—Light-gray to light-pink, FAULTS
MESOZOIC AND PALEOZOIC INTRUSIVE ROCKS follated., su!fldlc, K-feldspar-plag1oclasg-sﬂhmz.amte-blotlte-qua{rtz- very light gray to tan-weathermg, coarse-grained and, locally,.medlum- -A__A_ Inferred mylonitic thrust fault—Parallel to metamorphic foliation;
FOUND THROUGHOUT THE MAP muscovite schist. Contains accessory graphite, sulfides, and hematite. to co.arse-grame(.i, nggrar.lular, weakly to moderately well-.fohated z?nd sawteeth on upper plate show dip direction; locally reactivated as a
& i 15 Sericite and larger flakes of muscovite occur around K-feldspar. Larger well-lineated  biotite-plagioclase-quartz-K-feldspar  granite gneiss. normal brittle fault along the Bloody Bluff fault. Dotted where
A o / Diabase dike JURASSIC flakes of muscovite occur both along and across the foliation. Recrystallized quartz and feldspar, and aligned biotite flakes define the concealed '
\,\ Y PFk ) ) Sillimanite and K-feldspar show retrogression to sericite. Contains rare foliation. Similar to Zncg, except for a distinctive mineral lineation on
(;;\2\ aatdr/n\| // Quartz vein PERMIAN(?) amphibolite mapped as S€na. K-feldspar occurs as pre- to syntectonic foliation surfaces defined by elongate spots and streaks of aggregated D = Mylonitic fault in the Burlington mylonite zone—May be parallel to, or
arj g . T . [§] k]
7 & / Pegmatite dike PERMIAN porphyroblasts as much as 1 cm across. Typical exposures occur alor.lg flfikgs of k?lOtl'[e as ml:lCh as 2 cm \y1de and 7 cm long that locally form postdate, metamorphic foliation; relative motion indicated where
! Rose Lane, west of Lordvale Avenue (actually Brigham Hill Road) in distinct mineral lineations, along with recrystallized quartz and feldspar. known; U, upthrown side; D, downthrown side
| PALEOZOIC PALEOZOIC INTRUSIVE ROCKS western Grafton Good exposures occur under the power lines near Keith Hill Road, T T
ssggooom (ST (7 - METASEDIMENTARY AND A Salisbury Street, and at the southern end of George Hill in Grafton and = Brittle fault—Dashed where inferred; U, upthrown side; D, downthrown
S METAVOLCANIC ROCKS : Sd }SILURIAN(?) L Pal ic Intrusive Rock Upton b side o o
Nashoba Formation : ower Faleozolc Intrusive ROcks Ponaganset Gneiss (Neoproterozoic)
E 3 S€n_—seng : SILURIAN TO €99 GT_afl:?n. (lznelss (g'Cambn?n)d—Blotlhe ; giratrllctje gnﬁ;ss:t ll;lgtl"l;[—gray tto Zpg Megacrystic biotite granite gneiss—Light-gray to light-pinkish-gray, very ) ) ~FOLDS o
N S€na —o Spencer Brook fault / Pegmatite sill " “CAMBRIAN 119 .‘plF ) KTeld lum-grained, — well- Ogi ed, chlor e(_i 10tite-quartz- light gray weathering, medium- to coarse-grained, inequigranular, [Showing trace of axial surface, direction of (?hp of limbs, and direction of plunge
4 s Cna_>3€ns plagiociase-t d_ € sFar g.rz?mte glilelss. o'ntalns ;econ ary acce;scl).ry moderately to well-foliated biotite-K-feldspar-plagioclase-quartz granite where known or inferred]
33 | . N‘A‘ngll\%BA< == J Zﬁgfr‘ltsmgfgh?zet‘;":ﬁfgls:femstzrgegenaI;it;i ‘;‘; 4 Tatggegter'nm lf);c; gneiss with distinct white-weathering, light-pink perthitic microcline / I forred A b Nachoba F al
R R X Wi z -——~“-—- Inferred trace o old in the Nashoba Formation (Salinic
: o — - . o X : megacrysts or augen. Megacrysts are anhedral to subhedral 1
1 FEET Assabet River fault Grafton Gneiss feldspar grains shows grain-size reduction along crystal boundaries. semi-rectangular grains as much as 5 cm long, and their presence is a orogeny?)—Box shows dip direction of axial surface; arrow shows
{2 Marlboro Formation €gg ~ CAMBRIAN 'kl;he' thaIBlon, 1 ]defmid by rel(':rystallhzed qhua.rtz af‘d feldslla ar land ahSl?e,d diagnostic mapping tool. Rock is similar in composition, age, and plunge direction
o iotite. Plagioc ase Shows re ict po Y?V“t, etic twmnmgz ocal myrmi itic chemistry to the Northbridge Granite Gneiss (Zncg), and the contact
| / s | 21 7 = 9€m texture, and significant saussuritization and sericitization in a with it is based on the presence of megacrysts in Zpg. Contains Upright folds of the Milford antiform in the Avalon zone
7 ‘J'c"rk“ AR L wa, 25 “Q\\ \\:?‘J,// | Bloody Bluff fault 7 microcrystalline sieve texture. K-feldspar shows relict braided albite approximately 33 percent quartz, 33 percent plagioclase, 25 percent (Alleghanian orogeny)—Arrow shows plunge direction
S \ag NUTASEN R o ey \J / // lamellae and mesoperthitic texture, and sericitization. Biotite, 2 to 5 K feld 5 t biotit d mi to t ts of tit
aedlt Y\ e / = / N\ NEOPROTEROZOIC INTRUSIVE ROCKS . . ) eldspar, 5 percent biotite, and minor to trace amounts of magnetite, % > Antiform
‘ : 2 / 47 N percent of ﬂ?e rock, sho.ws static r?trogresslon to chlorite. Loc,a”%’ a muscovite, chlorite, epidote, and apatite. Recrystallized quartz and
' ' A’ %irk— 'to n’}edlur?—glzay variety O,f gnelss'contalns > toh10 phercent biotite. feldspar and aligned biotite flakes define the foliation and mineral GR-354 —P* Synform
di e.gnt.erlor fob‘t e maﬁ un(ljt ]iofnigms a'slci)nllew atb et.eronggo?s aggregate lineations. A SHRIMP U-Pb zircon age of 612+5 Ma
istri Etlon © 10t1ttel’—lr1c than e Spﬁ,r_ﬁc ayers ut Est re agvey (sample GR-23) indicates a Neoproterozoic age. Good exposures PLANAR FEATURES
more orpogeneous an the r'na'rglr_ls, whic app?ar mlgma} l. IC an _are occur at Purgatory Chasm and along State Route 146 in Sutton [Symbols may be combined; point of intersection shows location of measurement]
Hope Valley characterized by abundant foliation-parallel granitic layers injected into o . . . o
Alaskite Gneiss Northbrid the Marlboro Formation. Locally contains xenoliths of amphibolite Zpgh | Megacrystic biotite-hornblende granite gneiss—Medium-gray to pinkish- o
AVALON &£ o 8¢ derived from the Marlboro Formation. A SHRIMP U-Pb zircon age of gray, l1ght—graijgathermg, medium- _to coarse-grained, mequlgranultar, Strike and dip of diabase dike (Jurassic)
< Zhv Ponaganset Granite well-foliated biotite-hornblende-plagioclase-quartz-K-feldspar granite
ZONE Zhvb Gneiss Gneiss \ NEOPROTEROZOIC 515+4 Ma (sample GR-203) indicates a Cambrian age. Good . ith distinct whit thp = i htq' K rth't'p 8 I
exposures occur in Grafton on Brigham Hill, on Potter Hill, and in gneiss with distinct white-weathering, ight-pink perthitic microciine Strike and dip of pegmatite dike (Permian)
Zpgh 7ncg . megacrysts or augen. Megacrysts are anhedral to subhedral
roadcuts along the Massachusetts Turnpike 42
NEOPROTEROZIC %Z’Z | g P semi-rectangular grains as much as 5 cm long, and their presence along = Inclined
METASEDIMENTARY AND o ncle with hornblende are diagnostic features for mapping this rock. Vertical
ME’I‘?V:?)LCAFNIC ?OCKS - Lower Paleozoic Metasedimentary and Metavolcanic Rocks Contains approximately 30 percent plagioclase, 30 percent quartz, 25 ertica
estboro Formation Marlboro Formation (Cambrian) pgrcent K-feldspar, 10 percent. hornblende, . 2 p?rce.nt blC.)tlte, .a}nd Strike and dip of quartz vein (Permian)
Zw 17w o i . minor to trace amounts of epidote, magnetite, titanite, clinozoisite,
q €m Amphibolite gneiss and layered gneiss—Dark-green to black, rusty- . . . - 64 .
Zwa Zw ther foliated. fi ; di ined. vlagiocl chlorite, and apatite. Recrystallized quartz and feldspar, and aligned — Inclined
N ’ weathering, - wet-ioliated, —fne= fo medium-grained, plaglociase: biotite flakes define the foliation, and mineral aggregate lineations.
hornblende amphibolite gneiss containing banded dark-gray and . o o GR-014 Vertical
. . > S . e Hornblende forms both aligned syntectonic mineral grain lineations, =+ ertical
J 04 light-gray well-layered felsic gneiss and calc-silicate gneiss. Amphibolite . . . -
Lake B ; o h J ) qt " and post-tectonic random crystals oriented in the plane of the foliation. 19
e § gl’r: ellss cgtn ains act(':tessorg.} J Stp enZ an it quaiaz an J race pyr (:” The unit is exposed along State Route 146 in Sutton, on unnamed hills =t Strike and dip of alaskite sill (Neoproterozoic)
(o of alternating bands of dark amphibolite gneiss and biotite amphibolie north of Carpenter Reservoir, and in Northbridge Center s
AN - - S — ~An Strike and dip of deformed relict foliation (S,)—Parallel to bedding in
<\ G DESCRIPTION OF MAP UNITS gneiss with lighter biotite granite gneiss, foliated pegmatite, and minor - Granodiorite gneiss at Nourse Far.m (Neoproterozonf:) Medlgm grey, the Westb ; F ti itional l( 1)' in the Nashob . d
| Nwior - . o . e okt weakly to strongly foliated, medium- to coarse-grained, equigranular ¢ Westboro rormation or compositional layering in the INashoba an
it m Al e dioritic gneiss and calc-silicate gneiss. Banded gneiss with injected o . ) . T : . Marlboro Formations
5 Sph ) [Stations labeled on the photographs in the Description of Map Units correspond to granitic material is migmatitic in the eastern part of the Marlboro ?‘feld5par‘b‘Ot‘te'ep‘dolte'quartz'plag“()jdasg g;anojlo“te gneiss ng
N o locations shown in the GIS database. Major minerals listed in order of increasing abundance] Formation and along the contact with the Grafton Gneiss. Dioritic istinctive green spots, laminations, and pods ot epidote as much as ¥ . - . S .
‘g 12/30" matl ‘ g the ‘ ' the cm across. Non-mylonitic samples contain approximately 30 to 50 == Strike and dip of compositional bandmg.m intrusive rocks—Observeffl
! gneiss is dark-gray, medium- to coarse-grained, weakly to moderately . - at the contact between Zncg and Zpg in the Avalon zone, where it
- . i § : . percent plagioclase, 10 to 30 percent quartz, 10 to 15 percent epidote, . e Y . ’ =
MESOZOIC INTRUSIVE ROCK foliated quartz-biotite-hornblende-plagioclase gneiss that somewhat 5 to 20 percent biotite. and 1 to 8 percent K-feldspar. Contains predates the dominant foliation; also observed in intrusive rocks within
] ) o ) resembles deformed Silurian(?) diorite (Sd), but unequivocal crosscutting p ) < X b par. the Marlboro Formation
/ Diabase dike (Jurassic)—Black, fine-grained to aphanitic, diabase dike relations were not observed, and it is unclear if the dioritic layers are accessory muscovite, chlorite, clinozoisite, and sphene, and trace
with plagioclase phenocrysts as much as 1 ¢cm long and red-weathering intrusive. Calc-silicate neis75 is arav to licht-gray. well-foliated. locall amounts of magnetite, apatite, zoisite, and hematite. Plagioclase shows . . . L
biotite phenocrysts as much as 5 cm across. Occurs as a 2-m-thick dike sulfidic ’ fine- to me?iium—grai?leé} biost;ite—ghlg’rite—actinolite’—quartzsf greater saussuritization in the cores indicating chemical zoning from St“k? agd fllp of dominant f°l“fm°n (Sz)—Iq th? A.valon zone, a
in the Hope Valley Alaskite (Zhv) unit. Contains flattened amygdules hornblénde—plagioclase rock. Age is Cambrian or older on the basis of calcic cores to sodic rims. Secondary muscovite defines the foliation SChIStOS{tV in the Westboro Formation apd a.gne1ssos1ty'1n the 1n.trus1ve
elongated parallel to the contact of the dike. Observed at a single the age of the Grafton Gneiss. which intrudes it and is a replacement product of K-feldspar and plagioclase alteration. rocks; in the Nashoba zone, a schistosity to gneissosity in the
roadcut on the southern side of the Massachusetts Turnpike in P G fgl G f : ’ di ined . d block Named informally for exposures at the Nourse Farm located along the meta§edimentaw and metavolcanic rocks and a gneissosity in the
Westborough. Location and orientation shown on the map with a - ranotf S g’.‘y{.t e . ? | dme 'um'gr?l?e ’Mmass“’e an b OS Z Grafton-Shrewsbury quadrangle border (Markwort, 2007). Unit extends intrusive rocks
green strike and dip symbol. The age of the dike is probably Jurassic on weal erm.?h lotite quir zie 53par granto © fs ) I ht&-ly FCCL:; as a " ande d into the Marlborough quadrangle to the north (Kopera and others, 20 Inclined
5, the basis of a correlation with the dated Medford diabase shown on the gneiss t.‘:.” | as mtf | as g ertce.n t(}’l. 119 co ofre ggiml.ltc f}? . 2006). Varies from medium to coarse grained where weakly foliated, to
o State map (Zen, 1983), which vielded a K-Ar biotite age of 194+6 Ma pegmfi) l1 ic euliocra} ic a;lyers. . ci}r)l alrll\j[ lgl ayeés o atr.‘ﬂp i Ollje't a mylonitic and fine to medium grained at southernmost exposures on the e Vertical
(Zartman and Marvin, 1991; Wones and Goldsmith, 1991) ;Tosgrrgxiriatr;; ; t?;) sgwmezﬁidl{n © (iats si;; isor:xagggr;?e:iogﬁ thenrlna];s Massachusetts Turnpike. Unit is exposed on the Massachusetts 6
’ ) Turnpike, on the western side of the pond at the Nourse Farm off 3 3 it it iation—
ROCKS OF THE NASHOBA ZONE Individual granofels layers, interpreted as beds, are 10 to 20 cm thick. Jaspfr Street. and on the unnamed hlioll between Glenn Street and —=— Strike ?ullld Clilp th myllonétlc IO;f ?h!llllon(ljtlf: Sﬁ fohe}tlon Obslezwgd
Granofels consists of approximately 40 to 50 percent feldspar, most of J ¢ Streot ’ especially along the Bloody Bluff fault and in the Burlington mylonite
Paleozoic Intrusive Rocks which is plagioclase, 40 to 45 percent quartz, 3 to 10 percent biotite, 1 asper tree zone
pa Quartz vein (Permian?)—Quartz veins locally contain variable amounts to 3 percent epidote-clinozoisite, and trace to 1 percent magnetite, Metasedimentary and Metavolcanic Rocks . i X .
of graphite, muscovite, magnetite, epidote, hematite, biotite, chlorite, sphene, hematite, apatite, and tourmaline. Microscopically the rock : : Strike and dip of axial surface of F, minor fold parallel to S,
Westboro Formation (Neoproterozoic) foliati Tich isoclinal. locall less folds in the Aval
carbonate minerals, and K-feldspar. Milky to smoky quartz veins are contains an inequigranular granofelsic texture with weakly developed 7w Interlavered schist. phullite. quartzite. amphibolite. and areenstone—aA o 1at|'on—' ight to isoclinal, ocally rootless tolds n t e Avalon zone,
» generally tabular and locally irregularly shaped, show sharp boundaries foliation defined by aligned biotite. Subangular to subrounded clasts, hete?rlo oneous u,mrt) ‘;}/ariz;blq interla7 ore dpor be. d(;le d COSI;'ISiStiI‘l of the especially in the .Westboro Formation and rootless isoclinal folds in the
WASE Y ’/ N/ with the host rock, and locally contain blocky to elongate quartz crystals interpreted as detrital grains, of quartz and feldspar range in size from 3 ! Y ¢ ’ g Nashoba Formation
[ SO, U . o . . . . . following rocks: Silvery-gray to pale-green or gray, locally rusty-
~S€ns ~\//,-' B 74 with euhedral terminations in vugs as much as several centimeters approximately 1.0 to 2.0 mm and occur in a matrix of quartz and weathering quartzrich chlorite-muscovito-quartz phullite and schist and 25 Inclined
9 \ OO Qu across along the median line. Strike and dips symbols show the feldspar that ranges in size from approximately 0.08 to 0.1 mm. calc-silicatg qh lite and schist: pale- reer? to vep 51}1 ht arav or white
= 13- location and orientation of 55 veins. Measured veins are as much as Feldspar grains consist mostly of recrystallized, partly zoned plagioclase phy . ; paleg Ty Aght gray e —— Vertical
)(//‘ o= . . . . . . . ) . - > o tan- to rusty-weathering quartzite; dark-gray to pale-green calc-silicate
\ S /N 0.6 m thick, dip steeply, and show variable strikes with relict polysynthetic twins and lesser microcline K-feldspar indicated IR
\ N /ﬂf\@ s$ L . . L. L. ) b hatched  twinni Contai detrital . ¢ granofels; dark-green to black amphibolite and greenstone; green . . . . )
\\\\\ (R SR / Pegmatite dike (Permian) or sill (Ordovician to Mississippian)—Pink Y Crff)sls atche . fwmmng. " (l'jln ains rareh _ delrital grains © chlorite-rich phyllite or schist; dark-green to black chlorite-biotite schist. Strike and dip of axial surface of F, minor fold—Open to tight, late
LSRRG and white, white-weathering, coarse-grained, unfoliated, steeply quartz-.edspar rock fragments wit yp{dlgmorp ic texture, suggesting Locally contains randomly oriented post-tectonic hornblende fascicles as fold observed in the Westboro, Marlboro, and Nashoba Formations;
dippifng, tabular, muscouit granitic pegmaitc dikes in the Avalon zone 2 gﬁgg; ﬁf?ﬁ?fniﬁﬁﬁgngi ;;jr;ngtf;gﬁeggoa:e : {,?fiﬁ}iﬁﬁﬁ{ much as 5 cm long. Calcssilicate phyllite to schist is a light-gray to probably Alleghanian and correlative across structural domains
aNndhogated © w;algy to.lll(ated s(;m;gctomcg rlathC peg,trl?atllte s1tl.ls " thg rocks include banded amphibolite gneiss of the Marlborc’> Formation gray-green, rusty- or tan-weathering, fine-grained, chlorite-calcite- ltls Inclined
ashoba zone. hed strike and dip symbols show the location an Occurs as a sinale map unit exposed on the hilltop befween Marblo biotite-plagioclase-quartz-tremolite rock that contains accessory epidote
o'rlen.tatlon of 10 pegmatite dikes in t'he Avalon zone and 2 pegma'tlte Avenue and Siblg R 5 ; fpSt to Route 146 iﬁ th theastern and sphene and trace apatite, hematite, pyrite, and zircon. Tremolite == Vertical
- sills in the Nashoba zone. Pegmatites are as much as 3 m thick. ve ufe E M ley ga » West ol vlale houte ) e southeaste occurs as colorless to very pale green, very fine grained, elongate,
Tabular dikes postdate the foliation and show a consistent strike to the part of the Marlboro Formation parallel prisms aligned parallel to the foliation. Rarely observed bedding Strike and dip of F, minor kink bands—Late kink bands locally
; e ° i . R R 3
northez.ast with a prmcnpal trend of 23°. Eight out of ten of the Avalon is generally less than 30 cm thick, but locally as much a 1 m thick, associated with extensional veins or pegmatites; probably Alleghanian
zone d11.<es were found in the southwestgrn part Of. the map. The two especially in quartzite. Mafic rocks (Zwa) and quartzite (Zwq) locally and correlative across structural domains
pe.grr.latlte sills in the Nashoba qumatlon oceur in the plane of the mapped separately.  Unit is poorly exposed, especially in the . .
ﬁhaﬁwg FOthert _ sm%lletr synteckimc pegt;atlte sﬂtlsl Occxr Pthroylgh the ROCKS OF THE AVALON ZONE southwestern part of the map. Best exposures occur in the vicinity of = Inclined
ashoba rormation but were not mapped separately. ermian age the Massachusetts Turnpike and Old Westboro Road .
for the pegmatite dikes is inferred from regional correlations with Intrusive Rocks Zwa Interlayered amphibolite preenstone uartzite, and calc-silicate rock—A Vertical
similar dikes in Connecticut and Rhode Island (Zartman and Fiermes, - Metadiorite (Neoproterozoic)—Dark-gray to grayish-greenish-black, hetegogeneouls) unit c’ogsisting of’t(lle follo{)ving mafic metavolcanic
78 1987; Wintsch and Aleinikoff, 1987; Zartman and others, 1988; Walsh medium- to coarse-grained, weakly foliated quartz-plagioclase- ; 3 ; ’ LINEAR FEATURES
0 ¢ ici ississipni i AT BHoli ; metavolcaniclastic, or calcareous metasedimentary rocks:  Dark- [Symbols may be combined; point of intersection shows location of measurement]
VLN and others, 2007). An Ordovician to Mississippian age range exists for hornblende metadiorite to amphibolite. The rock contains A . . . o Y \Y el
s . Lo . - - grayish-green to black or green, fine-grained magnetite-actinolite-quartz-
g the granite pegmatites in the Nashoba Formation (Zartman and Naylor, approximately 3 percent K-feldspar, 5 percent epidote, 10 percent . ; . R
3 . . ) ) - epidote-hornblende-plagioclase-chlorite amphibolite, greenstone, or . . . . . .
1984; Hepburn and others, 1995, 1998; Acaster and Bickford, 1999) quartz, 35 percent plagioclase, 40 percent hornblende, and minor to schist:  calcite-quartz-epidote-biotite plagioclase schist to phyllite: —~>28  Bearing and plunge of L, intersection lineation—Intersection between
Sd Metadiorite (Silurian?)—Dark-gray, equigranular, fine- to coarse-grained, trace amounts of biotite, apatite, and opaque minerals. Observed at sphen,e-epidote-clinozoisite-biotite schist; and quartzite. Actinolité the dorr'li.nant foliaFion (82? and an older foliatior'] that is. parallel' to
weakly to moderately foliated, biotite-hornblende diorite gneiss. one location between Estabrook Avenue and the Massachusetts shows pale-yellow to pale-green pleochr,oism and fine acicular habit compositional layering (S,) in the Westboro Formation; and intersection
Composition varies from quartz-biotite-hornblende-plagioclase to Turnpike where it is in contact with megacrystic biotite granite gneiss generally parallel to the foliation. Hornblende occurs as larger lineation between the dominant foliation (S,) and an older foliation that
=S hornblende-quartz-biotite-plagioclase. ~The rock contains 7 to 13 (Zpg); a thin zone of unmapped gray biotite granodioritic gneiss was post-tectonic porphyroblasts with éreen to bluish-green pleochroism is parallel to compositional layering (S,) in the Nashoba Formation
X 53}@—\ il percent quartz, 3 to 38 percent hornblende, 15 to 22 percent biotite, observed between the diorite and granite gneiss along the eastern and forms stubby to elongate fascicles as much as 5 ¢cm long randomly . . L o
3\%,\—1 \ 7 and 38 to 49 percent plagioclase. Accessory minerals include contact of the metadiorite. Interpreted as a dike or sill oriented across the foliation. Rocks contain variable amounts of minor —>60 Bearlpg 'and.plunge f’f L, rpmeral lme'atlon—Aggregate lmeatl.on or
WS5) K-feldspar, epidote-clinozoisite, chlorite, apatite, sphene, and - Amphibolite gneiss (Neoproterozoic)—Dark-green to  black, or accessory chlorite, muscovite, quartz, plagioclase, sphene, and grain lineation associated with the dominant foliation (S,); consists of
magnetite. Outcrops show slabby weathering where the foliation is well-foliated, fine- to medium-grained, plagioclase-hornblende apatite where they are not major minerals. Contains trace ilmenite, Q}laftzv biOtit?, amphil?ole, or K-feldspar in tbe Avalon zone and quartz,
developed or blocky weathering where the foliation is poorly developed. amphibolite gneiss. Contains accessory sphene and quartz, and trace calcite, dolomite, and hematite. Epidote-clinozoisite and apatite locally GR-046 biotite, amphibole, sillimanite, or K-feldspar in the Nashoba zone
Contains layers and xenoliths of Marlboro Formation. Occurs as a chlorite, pyrite, chalcopyrite, epidote, and apatite. Hornblende occur as abundant post-tectonic porphyroblasts as much as 0.25 mm
single map unit along the northern border of the map. An outcrop porphyroblasts are as much as 4 cm long. Hornblende forms both across. Locally contains secondary dolomite in vugs as much as several —>60  Bearing and plunge of L, mineral lineation—Grain lineation of aligned
located along the power line in the a!djacent Shrewsbury quadrangle syntectonic aligned mineral grain lineations and post-tectonic random centimeters across. Best exposed along the Massachusetts Turnpike hornblenc'le that pqstdates the dominant lineation in the Avalon zone;
(277885 E., 4681175 N.), approximately 300 m north of the crystals oriented in the plane of the foliation. Occurs as and along Brendan Drive (name not on base map) south of Millbury observed in map units Zpgh and Za
quadrangle boundary, shows that the Marlboro Formation is intruded by foliation-parallel layers as much as 2 m thick. Observed at three Street in Grafton
. the Cilfaft'on Gl\r;[elssk,) and thT Graftcl)n Gneﬁf is, mhturn, lnhtruded 'b}il tﬁe locations and are shov&{n as small units u{1thm .the granitic gneisses Tt Quartzite—Pale-green to very light gray or white, gray- or tan- to rusty- —>25  Bearing and plunge of F, minor fold axis—Fold axis of tight, isoclinal,
o metadiorite. May e corre ative along strike to the nort ea§t with the northwest of Farnumsville, southwest of Fisherville, and along State weatherina massive quartzite. laminated quartzite. muscovite-quartz or rootless fold associated with the dominant foliation (S,)
: . : g q , q , q
o Sharpners Pond Diorite (Zen, 1983; Wones and Goldsmith, 1991) Route 146 in Sutton. Contacts with the adjacent rocks are sharp. May ! ) T .
N dated as Silurian based on a conventional U-Pb zircon ace of 43045 be dof d dik 0 i torial schist, and minor calc-silicate rock. Contacts are sharp or gradational
3 Ma (Zartman and Naylor, 1984: Wones and Goldsmith 19%1) - e ¢ deformed dikes or sills, Or restitic materia by intercalation. Best exposed at a roadcut on the northern side of the —>54  Bearing and plunge of F, minor fold axis—Fold axis of late open to
_8 vior ’ H GR-550 Sd intrudes €gg Massachusetts Turnpike, just west of the Old Westboro Road overpass tight fold; observed primarily in the Westboro Formation
@ - Paleozoic Metasedimentary and Metavolcanic Rocks
Z | o - . o OTHER FEATURES
N Nashoba Formation (Cambrian to Silurian)
420 000 N\
ceet | S€n Gray schist—Gray, medium- to coarse-grained, well-foliated, K-feldspar- OGR-352 . .
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