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. 2 o\ . gneiss (husa, metamorphosed volcanic or volcaniclastic debris). These 42'07'30" S = - ; e : T = i Mo = : —— S il ——— , ki 42°07'30" ! |
The Monson quadrangle is an area of 56 mi“ (146 km*®) in south-central . : ; - i \ N ! e R / . , * Slasha i AN . ) ! O ? [
- . ) . rocks are assigned to the upper schist member, because they overlie a thick V i 1{}% | v el o s . | , ,
Massachusetts and adjacent Conne_chcgt. Broad hill .sumrrnts and broad, sequence of Hamilton Reservoir schist and gneiss to the east of the Hollow O K-S . e o o B . e btng - 2o . 410 500 FEET IGNEOUS ROCKS METAMORPHOSED SEDIMENTARY AND
elongate north- and northeast-trending ridges characterize this upland quad- Broak Yaclt (B d oth 1975). It is i tant t te that th =l 5 ) ‘ VOLCANIC ROCKS
o rook fau eper and others, . It is important to note that the MASS
rangle. Local relief is on the order of 300400 feet (91-122 m). Bedrock Hami . e : (CONN.) {MASS.) ' | 3 |
. . i ) . amilton Reservoir Formation in the type area in the Wales quadrangle \ Thassic
crops out chiefly on hill summits and south(.aa}st—fac.mg 510139_5’ thus forming (Seiders,1976) is complicated by numerous strike faults, so that its difficult to 3\ l DEVONIAN
areas of closely spaced outcrops where surficial units are thin to absent. . . . ; A\ | OR
Tha badisek i ic sedi ; d volcani K demonstrate the vertical relationships of the various members. Upper parts £E , L . YOUNGER
8 BECIDERCOnSSI OIS O Faipeeniu SESITealy i Neioatlic Sosk, of the formation to the west could be lateral equivalents of rocks which are 0o Ppst-Lower Devonian
metamorphosed to the middle and high grades of regional metamorphism, . | J “
) ] ) g ; mapped as lower parts of the formation to the east. - o ‘
and intrusions of 1gneous r_ock emplac?d l?efore or during the waning stages The Mount Pisgah Formation overlies the Hamilton Reservoir Formation sggooony B0 e L el N N o e R Rl N\ el 0 ) e B L N e QZ \ D\etloprﬁzrrl(?)
ot metamo‘rpflusm. Minor Mesezeiedikes el temetammorphosed focls. with structural conformity. Gradational contacts between the two units are 138 | ) '
Bedrock units in the western and central parts of the Monson quadrangle iox : : S ‘ 4
. ) . 5 y . well exposed at numerous localities such as Dearth Hill, Tupper Hill, the un- &9 ‘ |
(west of, and including, the Monson Gneiss) lie along the Bronson Hill anti- d hill east of Moulton Hill. and the unnamed hills north and south of | 2 1
inori illi : dgers, 1971), a series of en-echelon gneiss pamec o me . ; - 4666 [ ) .
clinorium (Billings, . 1956; Radgess, ) gnel Munn Road. At these localities, well-layered, rusty-weathering Hamilton 1 Mhddle BRONSON HILL MERRIMACK SYNCLINORIUM
domes and manteling strata that extends from.northem New Hampshlr.e Reservoir gneiss, conspicuously lacking the heterogeneous components of Devonian ANTICLINORIUM
southward to Long Island Sou'nd‘ The correlation and. names used in this thin calc-silicate, felsic, or mafic bands so characteristic of the lower parts of | 'fiod
rel?jortt;or n}olsgtgé)t};ese roik uln it ftolilow ;hle' usa.ge ef;a:élj;ed bllJ\IThOIr_[n:;%n this unit, grades by interlayering over distances of 10-20 feet (3-6 m) O:;ri{:)vil‘iaan
and others or rocks along the anticlinorium ern New - : : : L . .
shire and northern Massachusetts. Most of the rock units have type local- ;\r/llt:utnhtepci::cggally legered, quiriz-rch, gray-weathating dobad gnelss of fhe ‘ J DI Lower Devonian DEVONIAN
ities in western New Hampshire (Billings, 1956), and these units are correlated gan. ) s Bl ‘ % TO
southward on the basis of lithology and relative position in the stratigraphic 1665 | ¥ e ORDOVICIAN
sequence. The exceptions are: 1) the Monson Gneiss, whose type locality e ] UNCONFORMITY % Lower
is the old Flynt quarry east of Palmer Upper Road east of Flynt Mountain { s ‘ a Devonian(?)
(Emerson, 1917); and 2) the Glastonbury Gneiss, correlated with the Glaston- FOLDING AND FAULTING EAST OF MONSON GNEISS v 2 l 1 Sipcs 'u_].] & i
bury Gneiss to the south of Aitken (1955) Herz (1955) and Collins (1954). The fault-complicated area east of the Monson Gneiss contains three iso- s 1965 | |\ Middle E Ordovician
Layered rock units east of the Monson Gneiss are assigned to the Brim- clinal synclines and two intervening anticlines, overturned to the southeast, ;I; ‘ | Ordovician "~ husag N | =
field Group (Peper and others, 1975). The Brimfield rocks strike north that-are modified or offset by later postschistosity folding, faulting, and cata- & i ;‘ Samay Middle(?) 4 {C:E'
and northeastwards into the Merrimack synclinorium (Billings, 1956) of clasis. The axial traces of the anticlines and synclines converge southward § ‘ f Omo Ordovician s
southern New Hampshire. They cannot as yet be precisely correlated with- and are truncated or offset by faults at or near the Monson contact. Outcrop | | £ or older L
in the stratigraphic framework of southern New England. They are most patterns suggest that fold axes are subhorizontal and plunge gently northeast- ﬁ |
likely no older than Ordovician, the probable age of the Monson Gneiss. ward. The outcrop width of the Mount Pisgah bands narrows southwest- i
They could be as young as Silurian and Devonian, which are the ages as- ward, and the outcrop width of Hamilton Reservoir bands narrows north- 4664 ?
signed to rocks in the Merrimack synclinorium in southern New Hampshire eastwards. The easternmost syncline, the Mount Pisgah, is recognized !
(Billings, 1956, Greene, 1970). chiefly by facing directions from relict bedding in the lower part of the unit in DESCRIPTION OF ROCK UNITS
The age of the regional metamorphism in this part of southern New the area of the Norcross Ponds northeast of Tupper Hill. It has been traced ‘
England is thought to be Middle Devonian (Acadian), with overprinting by a from the Monson Gneiss border at the southern edge of the Stafford | 164 Where hyphenated mineral names are used as adjectives in rocks names,
later Pennsylvanian event (Thompson and Norton, 1968).  Pelitic schists in Springs quadrangle (Pease, 1977) to the northern part of the Warren quad- minerals are listed generally in decreasing order of abundance in the
the Bolton syncline (see map) contain kyanite and staurolite, which indicate rangle (Pomeroy, 1977), where the axial trace lies about 4.5 miles (7.2 km) ‘ rock. Minerals in parentheses show great variability in abundance and
that the middle grades of metamorphism were attained in the western third of cast of the Monson. The syncline is offset and repeated along the Alden | may not be present in every sample of the rock type
the quadrangle.  Pelitic schists of the Brimfield Group, however, contain the Brook fault in the Monson and Stafford Springs quadrangles. The axial trace |
mineral pair sillimanite and potassium feldspar with no muscovite, thus in- of a second syncline trends northeast across South Nichols Mountain. Mount “
dicating that these rocks reached the highest amphibolite or granulite facies. Pisgah rocks along the axial frace and west limb of this synclinearebreached ~ ~ FEEEE @l e o L wonir oo = WG oy sl e d Y " x e
Two hypothetical isograds would exist in pelitic schists between the two areas. by sills of quartz monzonite and diorite. A third synclinal axis is inferred 1663 DIABASE SILLS AND DIKES (TRIASSIC)—Dark-gray, medium-grained, MONSON GNEISS (MIDDLE?. ORDOVICIAN OR _OLDER)—Text.ur'fxlly
These are: (1) the first appearance of sillimanite with muscovite and (2) the to plunge northeast in the area of no bedrock exposure along the Bonemill plagioclasit-augite rock with intersertal textures. Locally contains ap- diverse, layered and massive, leucocratlc. plagioclase-quartz-biotite-
appearance of sillimanite with potassium feldspar, but without muscovite. Brook fault near the northern border of the Monson quadrangle. This preciable amounts (4 percent) of magnetite-ilmenite. Basalt phase (hornblende)-(potassium feldspar)-(magnetite) gneiss interlayered with
However, these isograds cannot be directly delineated because of the quartzo- syncline has been mapped along the fault through the Palmer quadrangle. s common in two centimeter-wide chill zone at contact with country rock. homblende-plagioc.lase amphiboli'te at base of Ani'lm'onoos.uc Volcanics.
feldspathic composition of the Monson Gneiss. Minor folds in the eastern third of the quadrangle record mainly post- Rock weathers various shades of tan and reddish tan. Dikes occupy Mo§t plagioclase [ohgoc.lase—andesm'e]—quartz gneiss is medium to coarse
schistosity shearing and crumpling. A common fold type is an open to local topographic troughs grained and banded light to.med.lum.gr.ay on a scale Of 0.5'—2 in.
tightly compressed dextral fold. These folds usually have an axial-plane PEGMATITE (POST-LOWER DEVONIAN)—White- to !ight—gray-weather— ((kl):?)t—jful CQHS dt;j tczi a)ltfernahlonst}:n b11<)511te contten:th Maﬁ(}i mlgfz)ralst
marked by a thin zone or seam of protomylonite or blastomylonite oriented ing, weakly foliated to unfoliated sills, dikes, and irregular bodies con- iotite and hornblende) form less than percent of the rock. ou
parallel, or subparallel to regional schistosity and relict bedding, and they also o / sisting of f2ldspar, quartz, and mica.  Large mappTd bOdiﬁs C:n Glaston- ggdpirc():e;;rgfb ;:sdgénelsgizz{[relﬁl]eosr sglr;tre]\éne li;c;?()t;e ‘(/z;\r/:rzgéem 5.1 7 lpctaécgni)
BRONSON HILL ANTICLINORIUM SEQUENCE usually have a south or west-plunging axis. These folds indicate that bury Gneiss contain accessory muscovite, tourmaline, sulfides, garnet, i o ) X ‘ o
Layered rock units of the Bronson Hill anticlinorium sequence include, early intrafolial movements were right lateral, with western blocks moving - apatite, and rare beryl. Small sills of barren, strongly foliated quartz- The gneiss cfmti?ms trat?e garnet, epidote, ar_ud magnetite. .Sc.)me hgk?t-
from oldest to youngest, the Monson Gneiss (exposed along a central belt of north relative to eastern blocks. In outcrops along Blanchard Road on the feldspar pegmatites, without muscovite but with accessory biotite and cc?lored gneiss is plaglocla.se—quartz—potassmm fel.dspar—blohte gneiss
rocks showing steep dips) and the Ammonoosuc, Partridge, Clough, and unnamed hills south of Conant Brook Reservoir, as well as in the spillway cut garnet, are abundant in rocks of the Brimfield Group (see below) with trace amounts of ?pldote, garnet, muscovite, and magnetite.
Littleton Formations (exposed in the Bolton syncline). Rock units and con- of the reservoir, later faults cut and displace the cataclastic seams. Clearly , but are nLF mapped for reasons of scale Numerous thin (0.8-1.5 in. (2—4_ crp)) veins and dikes of f1ne-gra1'ned
tacts are well exposed on the east limb of the syncline and, in general, the sense of folding near faults may not be a reliable indicator of the latest | 4557 Dfqd FOLIATED DIORITE AND QUARTZ DIORITE (UPPER DEVONIAN?)— plaglocla.se-quartz-magnetlte-(bxotxte) gneiss cut the la.yered 113ht
poorly exposed on the west limb of the syncline. movements on the faults. Chiefly m‘e dium-grained, strongly to weakly foliated pyroxene-biotite- gneisses in th.e quarry faast of Fly.nt M(.)untam; COaTS?rhglralned plagl'o—
The Monson Gneiss underlies the Ammonoosuc on the east limb of the Four major faults which parallel the regional strike are shown on the hornblende diorite, but varies locally in compositicn to hornblende-rich Clasti'qﬁilr tz—briczhte tgnfeiis Sh%‘}\;g;:u;vse ccz}r:t;[c;snx;[] aggﬁilgngss
Bolton syncline, north of the Massachusetts-Connecticut State line. Lay- geologic map. The Hollow Brook fault, the easternmost strike fault, joins diorite and gabbro. Accessory minerals include trace amounts of al- ;;gijclalsengmpfm?golci)te \fitiumsinor i dotzuan 4 quattz S leanyeis

ered Monson rocks would probably have been considered a lower felsic part
of the Ammonoosuc in New Hampshire (Billings, 1956). The Monson
layered gneiss probably originated as volcaniclastic sediment, and the mas-
sive Monson Gneiss probably originated as shallow sills that were emplaced
during the volcanism. Some of the more massive gneisses and migmatitic
lenses may have formed by partial mobilization of some Monson rocks
during the Acadian (G. W. Leo, oral comm., 1974).

The Ammonoosuc Volcanics are divisible into upper felsic (Oaf) and
lower mafic (Oaa) units. Contacts between the two units are gradational
and intermixing occurs in both units. Most Ammonoosuc rocks are medium
to fine grained and distinctly layered. They probably originated as accumu-
lations of water-worked volcanic detritus. ~ The thinly layered quartz-plagio-
clase-biotite-(garnet) gneiss of the felsic unit south of Peaked Mountain grades

the Bonemill Brook faultin the Stafford Springs quadrangle and dies out to the
northeast in the Warren quadrangle. The Alden Brook fault splays north-
ward from the Hollow Brook fault in the Stafford Springs quadrangle, and it
is marked by shear surfaces in outcrops along the upper reach of Alden Brook.
The Alden Brook fault right laterally offsets the approximately located axial
trace of the Mount Pisgah syncline a distance of 3.7 miles (6 km). The block
west of the fault apparently moved up relative to the east block. The
Foskett Mill Stream fault produces shear surfaces in outcrops in the narrow
gully west of Moulton Hill Cemetery and in the stream near South Nichols
Mountain. It splays off the Bonemill Brook fault and probably does not ex-
tend far north of the vicinity of South Nichols Mountain, because the contacts
between the map units mpg, Dfgd, and hus northeast of North
Nichols Mountain, are not sheared in the Warren quadrangle (Pomeroy,
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lanite, sphéne, chlorite, and magnetite-ilmenite.  Locally cut by dikes of
leucocrati¢ biotite quartz diorite.  Contains probable autoliths of horn-
blende-ridh diorite, 1.5-5 ft. in length (0.5-1.5 m), along Munn
Road. Most rock texturally and compositionally homogeneous; weath-
ers to smqoth, rounded, tan to light-olive-gray outcrop surfaces.  Unit
includes r«Lck mapped as Hardwick Granite by Emerson (1917) and as
diorite in the Warren quadrangle by Pomeroy (1974, 197 )

FOLIATED PDRPHYRITIC QUARTZ MONZONITE (UPPER DEVON-
IAN?)—Sirongly to weakly foliated, coarse-grained gneiss containing
large (1.5-2 in. (4-5 cm)) rectangular and pod-shaped phenocrysts of
potassium| feldspar in a ground mass of plagioclase, quartz, potassium
feldspar, and biotite. Groundmass contains minor sillimanite and lo-
cally aburdant gamet rimmed with biotite. ~Grieiss weathers light gray

up to 50 feet (15 m) thick but is typically less than 3 feet (1 m) thick.
Amphibolite makes up about 10 percent of the bedrock exposures and
is most abundant near margins of Omo unit. Coarser-grained am-
phibolite abundant near center of unit forms topographic peaks such as
Peck Hill and hills southwest of Monson
 Oma | Amphibolite—Identical to amphibolite in Omo. Mapped as a single lens
- near May Hill Road

Very coarse-grained amphibolite—contains large 3—4 in. (8-10 c¢m) laths
of hornblende in a matrix of coarse-grained plagioclase and abundant

(20-30 percent) purple-gray cordierite. Mapped as a small pod east of
Peck Hill

BRIMFIELD GROUP

(bl b wesiy ey, o o el gnuete woffs s sipliies begt e 1977). The Bonemill Brook faultis evidenced by narrow zones (20 feet (6 m)) %:Z_, to dark yellowish orange. Homogeneous in most outcrops, except for The age prefix has been omitted from the following letter symbols in order
in the Stafford Springs quadrangle (Pease, 1975) to the south. The massive of cataclastic schist in outcrops east of the fault in the Stafford Springs, :E @% minor thin (1.5 in. (4 c¢m)) inclusions of medium-grained plagioclase- to keep them as short as possible
a'rgphlgomeA(oama)’mapp?? assm}lmnsm'the el " Mppar, ank, Ffmer gunctongos, Ths EITON &l f1a e ol fas x 23 = otz it maiss andt loval gematmch Heghtedsilimmrie schist MOUNT PISGAH FORMATION (LOWER DEVONIAN? TO ORDO-
sidered an Ammonoosuc unit.  Similar massive amphibolite occurs with lay through most of the Monson quadrangle is inferred from the positions of 3T 2L Shows multually interpenetrating gradational contacts with adjacent dio- VICIAN?)—Ligh di db ish heti
ered amphibolite as inclusions in the Glastonbury Gneiss of the Hampden these outcrops and, more closely, from the position of the eastern edge of the ;: 28 Jite (Dfqd) on North Nichols Mountain. Flins Hipart injections BNP— ight-to rTxe ium-gray- an 1 rownis —.grayf-\;zsat erg}g,
quadrangle (Peper, 1977) to the west, and similar massive amphibolite magnetic terrane of high relief, which is associated with the Monson and is s 4860 tinany snbll unmegped sills) in schist adjacett to larger bodies. In- r_ned1um— to.cF)arse'-gram?d quartz-plaglloc ase-(potasswrp e §par)- io-
Iso f t thin sills in th fi it: (1) about 4400 ft (1341 m) i i o [ . . L tite-garnet-sillimanite gneiss and subordinate schist of similar mineralogy.
also forms two very thin sills in the mafic unit: abou m shown on aeromagnetic map of the quadrangle (U.S. Geological Survey, > cludes rodk mapped as Coys Hill Granite by Emerson (1917) AT : .
N. 13 E. of the north end of Bruie Pond, and (2) about 4200 ft (1280 m) 1968). ¢ u 7 : I . Ghneiss is strongly layered on a scale of 1-3 in. (3-8 cm).  Relict graded
N. 38 W. of the intersection of Bumstead and May Hill roads. s Y | F OUATED 1G : NITE (UPPER D?VONIA;V?)—STHQIQ larg? sill gf l?ucg— . bedding, 'obscu_red by coarse recryst-allization and dilfes .and veinlets of
The Partridge Formation is exposed only in three thin lenses on the east T crat1§ P ag;]o‘clase—quartz—potassmm fel spar-lj;lo.tlte gneiss. neiss 1s leucocranc'plagloclasgquartz-potassmm feldspar .gnelss, is detec'table at
medium grained and homogeneous; weathers light gray to tan many localities. Relict beds grade from quartz-rich quartz-plagioclase-

limb of the Bolton syncline, but it is thick and continuous on the west limb.
In most areas the unit consists of predominantly pelitic schist. Thin layers of
calc-silicate-bearing gneiss and amphibolite are abundant only on the west
limb of the syncline, south of the Massachusetts-Connecticut State line.

The Clough Quartzite unconformably overlies the Partridge and the felsic
unit of the Ammonoosuc. The locally angular nature of the unconformity at
the base of the Clough is best evidenced in map pattern and outcrop on the
northeast slope of West Hill, where the angular divergence of the strike of
relict bedding in units above and below the unconformity is as great as 35
degrees. Inaddition, aerial photographs of the area extending for a distance
of 3500 ft (1.1 km) southward from the unnamed fault trending northwest
across Peaked Mountain display a consistent northeastward divergence of
strike ridges of the Ammonoosuc upper felsic unit of as much as 20 degrees
from the northward strike of rocks at the base of the Clough.

The Littleton Formation occupies the lower topographic elevations along
the axial trace of the Bolton syncline, and this unit rests on the
Clough Quartzite and Partridge Formation. Littleton schist is poorly ex-
posed, and the distribution of this unit must be inferred from the distribution
of the underlying units.

The Glastonbury Gneiss forms the core of the Glastonbury dome—a major
elongate anticline west'of the Bolton syncline.  The dome extends southward
from the southern part of the adjacent Palmer quadrangle to the vicinity of
Middle Haddam, Conn. The Glastonbury also forms a sill near the base of
the Ammonoosuc on the east limb of the Bolton syncline in the southern
part of the Monson quadrangle. Exposed Ammonoosuc-Glastonbury con-
tacts are chiefly concordant. Near the contact, however, small sills and dikes
of Glastonbury cut Ammonoosuc rocks on the east limb of the syncline about

ECONOMIC GEOLOGY

Quarrying of the Monson Gneiss for building stone is reported by Emerson
(1917) at the old Flynt quarry. In addition, rock of the upper felsic unit
(Oaf) of the Ammonoosuc Volcanics and the Clough Quartzite (Sc) were
quarried, probably for hearthstone, on the east limb of the Bolton syncline
near the southern edge of the quadrangle.

Recent sliding on joint and foliation surfaces is evidenced by small
denuded areas on the southeast slope of Peaked Mountain. ~ Although onsite
investigations are needed to evaluate the stability of a particular area, thejoint
and foliation data shown on the map are a guide to planes of possible weak-
ness in potential problem sites.
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GLASTONBURY GNEISS (MIDDLE DEVONIAN TO MIDDLE ORDO-
VICIAN)--Medium- to coarse-grained, weakly to strongly foliated,
homogeneous plagioclase-quartz-biotite gneiss with minor muscovite,
hornblende, garnet, - potassium feldspar, and epidote. Gneiss
is typically well lineated with owval paper-tl!xin patches of biotite and
epidote strung out along foliation in bands 0.3-0.4 in. (0.8-1.0 cm)
wide and 4 in. (10 cm) long. Many outcrops contain schlieren of fine-
grained plagioclase-quartz gneiss, rich in biotite or hornblende, and
inclusions of fine-grained hornblende-plagioclase amphibolite. In-
clusions are especially abundant in outcrops of this unit south of Mas-
sachusetts-Connecticut State line

LITTLETON FORMATION (LOWER DEVONIAN)—Chiefly homogeneous,
lead-gray to medium-bluish-gray, graphiﬁif quartz-plagioclase-biotite-
muscoviti-(garnet)-(staurolite)- (kyanite) schist. Strongly foliated and

medium- to coarse-grained. Relict thin bedding detectable in thin sec-

tions but hard to detect in outcrops or h{and specimens. Small red
dodecahedral garnets 0.25-0.5 in. (0.6 C)J.“n—l.S cm) in diameter, and
laths of dark-brown staurolite0.25 in.(0.6cm) are prominent on many
outcrop surfaces. Sparce kyanite is found locally in large ag-

gregates up to 10 in. (25 cm) in diametex;‘ near quartz veins.

Micaceous quartzite—Mapped in two lenses south of latitude of Crow Hill
Road. Cluartzite in beds up to 8 in. (20 cm) thick; weathers light yellow.
Small grains of biotite, muscovite, chlorite, tourmaline, and staurolite
constitute about 5 percent of the quartzite

CLOUGH QUARTZITE (LOWER SILURIAN)—Chiefly quartzite, micaceous

biotite gneiss, forming ridges on outcrop surfaces, upwards into gneiss
richer in garnet and biotite. Coarsely recrystallized pelite, with large
1-1.5 in. (34 cm) anhedral garnets rimmed with potassium feldspar
and with abundant fibrolitic sillimanite and coarse biotite folia in matrix,
forms upper part of relict bed. Schist is very thickly layered. Unit
includes thin 1.0-1.5 in. (3-4 cm) relict beds of white quartzite and thin
relict beds of light-gray quartz-plagioclase-biotite-diopside-garnet grano-
fels. Minor sulfidic schist

UPPER SCHIST MEMBER OF THE HAMILTON RESERVOIR FORMA-
TION (LOWER DEVONIAN TO ORDOVICIAN?)—Heterogeneous
unit consisting chiefly of rusty-weathering schist and gneiss

hus Rusty-weathering schist and gneiss—Chiefly quartz-plagioclase-potassium

= feldspar-biotite-garnet sillimanite schist and gneiss of similar min-
eralogy. Schist and gneiss are medium to coarse grained. Augen of
potassium feldspar, 0.3-1.3 in. (0.8-3.3 cm), are common in the schist.
Gneiss is well layered on a scale of 0.3+4 in. (0.8-10 cm), due chiefly
to alternations in content of garnet, biotite, and sillimanite. Many out-
crops contain one or more thick (8 in. (20 cm)) layers of fissile, sulfidic,
and graphitic sillimanite-rich schist; also thin layers of dark-gray, fine-
grained, dense quartz-plagioclase granofels. Thin veins of leucocratic
plagioclase-quartz-potassium feldspar-(garnet)-(biotite) rock occur in
many outcrops parallel to compositional layering

husg Gray-weathering gneiss in minor lenses—Small lens in the southeast
corner is not exposed in Monson quadrangle, but unit is exposed in
adjacent Wales quadrangle (Seiders 1976)

1500 feet (457 m) north of Crow Hill Road, and, on the west limb of the | 4557 8u6artzi)te,k ari(d qfuartz—peb})le conglomerate. Includes beds 1-2 ft. (0.3~ hiiEs Fissile, graphitic, and sulfidic sillimanite schist
syncline, about 3500 feet (1069 m) S. 55 W. of Butler Cemetery. The - \ - 0 0| : ;o . . Al 78 : .6 m) thick of quartz-plagioclase-muscovite-biotite-(garnet)-staurolite I . ) g ) S
Glastonbury is regionally foliated and is post-Ammonoosuc and pre-Acadian ; § -aéSN&ACﬁP SE‘T‘TS L N . ‘ L LH . ; G ‘ . schisl:: or{m {;eaie((jj I\;[/Iountam' Where thiéwcg and( well exposed on ridges husag Ar?;;::;l;tg rTleni;:lsplagloclase quartz-(clinopyroxene)-(hornblende)-biotite
in age. The Glastonbury is not known to cut Silurian and Devonian rocks. [ ONNECTICUT 00 1 s 0 ‘ ' T e sy i vl 1y g | south of Peaked Mountain, basal 15-30 ft. (5-9 m) of unit consist
A whole-rock rubidium-strontium age of 355 m.y. was obtained by Brookins %%@?%é ) { o | st . (L . chiefly of granular, light-yellow- to tan |weathering micaceous quartz- L :l BEDROCK OUTCROPS—Closely ruled lines show areas of abundant
and Hurley (1965) from Glasterbiry ‘Gneiss i the Middle Haddars ard %'gg / ite. The|quartzite is overlain by the quartz-pebble conglomerate and outcrops and thin drift. ~ Solid color shows individual outcrops visited on
Glastonbury quadrangles of Connecticut. This age would require homo- . quartzite pebbles are chiefly vein quartz. Less than one percent are field traverses. Many small outcrops shown only by structure symbol.
genization of strontium in the Glastonbury in the late Acadian (Leo and others, s amphibolte or biotite-gneiss pebbles. Matrix of conglomerate and
1977) without necessarily melting it. = A post-Ammonoosuc Ordovician pri- quartzite tontains about 4 percent muscovite and trace amounts of
mary magmatic age wouky:l be most consistent with the observed field relation- o el g s my b B ORREE VRS T ) NG B R ENIPSIPARS ARG BlRORESY | o N IR garnet, steurolite, kyanite, tourmaline, cblorite, and magnetite as isolated Note: Commonly used symbols are printed on the map jacket; a separately printed list is
skiss ot fhia ‘lastsrbury, small grai:}g_ Magnetite locally forms larger 1.5 in. (4 cm) black crystals 45 available on request from the U.S. Geological Survey
[ #696 with (')ctane'dral parﬁng. Quartzite wjaathers white. i Hight: gyt i 7~ Contact—Approximately located; queried where probable; dotted under
contains z;"ehct bedding defined by micaceous partings on a scale of weallor  Syrall srrow sh
BOLTON SYNCLINE AND POSTSCHISTOCITY MODIFICATIONS 1-3 ft. ((3-1.0 m). Thinner relict bedding of 0.25-3 in. (0.6 cm- U= 2 F tedgNuegied where probable. Arrows show
The Bolton syncline, a major regional syncline, extends northward from £ NCES CITED 8 cm) is \defmed .by faint color banding and partings on weathered ori*nt cement. U, upthrown block;
Great Hill in the Middle Haddam quadrangle of Connecticut (Eaton and ) REFERENC . ’f o surfaces, or by veins of smoky and translucent quartz ownthrown Small arrows show dip of fault plane
Brmenteld, J96H) thraugs Bolton NOtC.h’ C.onnecticujf (Aiﬂ.{en’ 1955), fnto Altéen’ 9 -M.’ e e bedrc?ck Bgelog @ iR Rockvﬂée B if’: ol PARTRIDGE TlORMATION (MIDDLE ORDOVICIAN)—Chiefly medium- to A A 2A YThrust fault—Approximately located; queried where probable. Sawteeth
northern Massachusetts. The syncline is recognized in the Monson onnecticut Geol. and Nat. History Survey Quad. Rept. 6, 55 p. :;3 fine-grained, sulfidic quartz-plagioclase—bioﬁte-(gamet) schist, as well as on upper plate
quadrangle by the repetition of rock units on either side of the axial sur- Billings, M. P., 1956, Bedrock geology, pt. 2 of The geology of New Hamp- 1655 |uR graphitic Fdsulfidic quartz-plagioclasé-muscovite-(potassium feldspar)- P
face. Early minor folds with axial-plane schistosity plunge less than 45 de- shire: Concord, N. H., New Hampshire State Plan. and Devel. Comm., 1y biotite—gz;;net—staurolite schist. Includes minor thin 1-2 ft. Overturned a
grees to the south and north, thus indicating that the synclinal axis remains 203 p. © (0.3-3.6 m) lenses of homnblende plagioclase amphibolite and plagio- ofa
chiefly subhorizontal through the quadrangle, with the largest axial depression Brookins, D. G., and Hurley, P. M., 1965, Rb-Sr geochronological investi- clase—(qu«?irtz) calc-silicate gneiss with/green hornblende and a few per- probable
at the latitude of the intersection of Wood Hill and Lower Hampden Roads. gations in the Middle Haddam and Glastonbury quadrangles, eastern 1655 cent of orie or more of the following minerals: epidote, sphene, biotite, Overturned syncline—Approximately located. Showing axial trace
Postschistosity modifications of the syncline include refolding by folds Connecticut: Am. Jour. Sci., v. 263, p. 1-16. and garngt.  Schist folia weather lustreous steel gray and are coated and plunge of axis; small arrows show dip of limbs. Queried where
with axial-plane cleavage, intrafolial thrust faulting, and oblique faulting. Collins, G. E., 1954, The bedrock geology of the Ellington quadrangle with with lighityellow and dark-redc.lishu}ora?ge iron oxide stains. Fine- ﬂ
The sequence of structur.al ‘events is well illustrated k?y minor folds and map: Connecticut Geol. and Nat. History Survey Quad. Rept. 4, 44 p. s70%00 FEET 430000 FEET grained gpeiss is dark gray, thlnlyl lar.nmated and weathers.a rusty w R
faults in the Clough Quartzite in the area north of Crow Hill Road.  Although Eaton, G. P., and Rosenfeld, J. L., 1960, Gravimetric and structural investi- (MASS ] | (CONN.) moderatt‘ reddish brown. Flne.~gra1ned, dark-gray. plangdase— 3 n w ing i patEe. B itings. of
the outcrop pattern of the unit here is a simple band, the internal structure gations in cnetral Connecticut: Internat. Geol. Cong., 21st, Copenhagen, quartz- muscovite schists along Wl%braham Road contain abrllormally g , : ed: 5'*@ V Ao DlY st &
of the Clough is complex. Rocks in the eastern half of the band are folded 1960, Rept., pt. 2, p. 168-178. high pero?ntages (5 percent) of tourmaline, graphite, and sulfide gios B0 sit I‘
by: (1) south-plunging early folds with axial-plane schistosity and refolded by Emerson, B. K., 1917, Geology of Massachusetts and Rhode Island: U.S. o N AMMONOOS!JC VOLCANICS (MIDDLE ORDOVICIAN)—Heterogeneous blds that fold_Beli@i® and Schistosity -
(2) south.—plungmg _fOIdS with §x1al-plane cleavage that cuts schistosity Geol. Survey Bull. 597, 289 p. ‘ felsic, int:rmediate, and minor mafic gneisses and schist (Oaf) grada- - owing@nap pattern 1d ad di i
and bedding on the limbs of th? first folds.. Rocks in the western half of the Greene, R. C., 1970, The geology of the Peterborough quadrangle, New tionally overlie heterogeneous mafic gneisses (Oaa). Massive am- o e m ?c
band form a steeply west-dipping homocline. A thrust fault, marked by a Hampshire: Concord, N. H., New Hampshire Dept. Resources and Econ. bcamuing; phibolite {Oama) is a probable lateral equivalent of unit Oaa, which Asym. tristold owihg TTiap pattern offielded su a3 of axi¥.
narrow zone of sheared rock, separates the folded rocks on the east from the Devel. Bull. 4, 88 p. | ' oceurs as finclusions in Glastonbury Gneiss Tightly compressed, may hqe spacegifleavage ah axial-plane cleavage
_homoclme onthewest. The thrust fal'.llt is offset by an oblique fault exposed Herz, Norman, 1955, The bedrock geology of the Glastonbury quadrangle: !  0ar | Chiefly ligrt -gray- to - dark-yellowish-orange-weathering plagioclase- >—» 10 Open fold— i apmpatterfil@of ed surface and plunge of axis
in the narrow gully th.at crosses the ridge f:rest. . To the north on Peak_ed Connecticut Geol. and Nat. History Survey Quad. Rept. 5, 22p. 1 |oe o AUBRER Ll o ol (B ol WE 2t o 8 @ a7 — quartz-bictite gneiss. Contains variable but subordinate amounts (less S Minor anticline wing p 5
Mountain, north-plunging dext.ral folds, having ax1a.1—plane cleavage that dips Leo, G. W., Robinson, Peter, and Hall, D. J., 1977, Bedrock geologic map e S J)f the following minerals: muscovite, ,
;noierat.ely fo steeply west, thicken the outerop width of the Clough band. of the Ludlow quadrangle, Hampden and Hampshire Counties, south- ~ chlorite, Hornblende, garnet, potassium feldspar, and epidote. Gneiss PLANAR AND"LINEAR FEATURES
n the vicinity of Hampden Road, the Clough is inferred to be repeated central Massachusetts: U.S. Geol. Survey Geol. Quad. Map GQ-1353. . o is mediun to fine grained and thinly to thickly layered. ~Dark-reddish- Where two symbols are joined, observation is at point of intersection
twice by thrust faulting. ~ The westernmost thrust faultis ‘mark'ed by a narrow Pease, M. H., Jr., 1975, Preliminary bedrock geologic map of the Stafford b T i e L ] i g e OO RS - . e . o . 0 T B R N AN N . b S I / orange- weathering gneiss is common near top of unit. ~ Minor very light BEDDIN
i P l.)a:?e of the 330 foot-high hill east of Butler Springs quadrangle, Tolland County, Connecticut: U.S. Geol. Survey 42°00" Bl S et : = - = . D) : il L §- : el Pty e ( AR . all 42°00’ gray quarjzose chlorite-muscovite schist, amphibolite, and plagioclase- . di
Road, as well as by an offset of foliation trends across the narrow gully con- open-file report 75-633 754291301 370%;0\ EET (MASS.) STAFFORD SPRINGS 3.6 M1\ (STAFFORD SPRINGS) 13 125 730000 FEET (CONN.) | INTERIOR—GEOLOGICAL SURVEY, STON~V,A-*‘97,7_G7GDB“\ 79015 homblende  aneiss locally are interlavered with the felsic gneiss. &ke ang dip s
taitina the failt th th sl f West Hill. Note also that both pri . . . o 6567 IV NE 4 26000 F STAFFORD SPRINGS 4.8 M! < ornblenge-garne gnelss.oca \Y g Y > g SCHIST!
aining the fau or1 e south slope of West Hi ote also that bo .pnmary Peper, J. D., 1977, Bedrock geologic map of the Hampden quadrangle, ‘ Base from U.S. Geological Survey, 1967 00 ......... Geology mapped in 1963-65, 1968, 1970; South of Peaked Mountain on east limb of Bolton syncline, unit con- 3 ‘~
ak?d secor_ldary minor fOId_S show the local map sense of offset of units alor}g Massachusetts and Connecticut: U.S. Geol. Survey Geol. Quad. Map Photorevision as of 1970 R SEALE [rod o0C o ?Jss\i/?/ted'by B. C. O'Conner, 1968, sists chiefy of light-yellow- to tdn-weathering, granular quartz-plagio- _ e Inclined—Showing s et dip
the east hm.b of the syncllng, thus suggesting that the Clough was (?ffset in GQ-1368. 10,000-foot grids based on Massachusetts coordinate system, mainland g R E——— 1S 9 MASS. - Leaty, 1910 clase-biotite-(garnet) gneiss, Witf’ the biofite in distinct small 0.3 in. e Vertic .}
part by folding before thrusting occurred; there need not be' grea? displace- . _ : 20ne, and Connecticut coordinate system ; /s - (0.8 cm) %)vals flattened in plane of foliation. Subordinate quartzose & . d‘ . +
ment on the thI’L.ISt faul.ts to produce the present map configuration. The Peper, J. D., Peas.e, M. 'HA, Jr., and Se.lders, V.M, 1975, Stratigraphic and 1000seter Unlusrsal Transverse Mercater giid fisks, zane 18, shown in NE L 5 0 | 1 KILOMETER k\\{q_ﬂl chlorite-rluscovite schist is interlayered with the gneiss A Schistfs eltore g jgymetamorp
traces of two major oblique faults are marked by narrow gullys where they structural relationships of the Brimfield Group in northeast-central ; blue : R e : , & 5 ] _ | ] ) | ] . R Top ofgge t ofgserv ’ m
cross ridge crests on the east limb of the syncline across West Hill Road and Connecticut and adjacent Massachusetts: U.S. Geol. Survey Bull. 1389, AR e CONTOUR INTERVAL 10 FEET P QUABRANGLE LOCATION Oaa i Chiefly medium- to fme—‘gramec.l, thinly tf’ thickly l.ayered, d.ark—gray hofn' G—4e Top of beds observed; G. graded bedding;
southeast of Butler Cemetery. Small offsets of mapped unit contacts suggest 31 p. , BATUM 15 MESN SEa LEVEL Vi blende-plagioclase amphibolite and flﬁely-lfar.mnated epidote aTT}Phlb' L.
that maximum apparent strike-slip movements along these faults are of the Pomeroy, J. S., 1974, The diorite at West Warren, south-central I prm, W " Yellowish-green epidotefand clinozoisite occur both as thin 0.2
order of 200-800 feet (60-245 m). The trace of the small oblique fault on Massachusetts: U.S. Geol. Survey open-file report 74-138, 44 p. % \'\3 , U7 \ Z < ~n) bands, parallel to telict layering, and as larger 1 ft. (0.3 m)
the southeast slope of the unnamed hill northwest of Butler Cemetery is 1977, Bedrock geologic map of the Warren quadrangle, Worcester, \ Vs K\/ Sh g g I knobs with long axes in the plane of foliation. Unit in- k
marked by a closely spaced cleavage and retrograde chloritization of mafic Hampden, and Hampshire Counties, Massachusetts: U.S. Geol. Survey » % = g cludes .. | Sorhcoarse—graﬁnedbcL‘nlgrite-gamEt scf:iist, with lsrgf zér;]hedral
Ammonoosuc rocks. Geol. Quad. Map GQ-1358. :qc< < T é garnets. oc ist is locally abundant on the ridges north o estnut
Rodagers, John, 1970, The tectonics of the Appalachians: New York, Inter- = 3 o , Hill at the southern border of the quadrangle. Two textural types of ,
MERRIMACK SYNCLINORIUM SEQUENCE science Publishers, 271 p. = A £ % 2 & A plagioclase-amphibole-garnet gneiss form local lenses in the unit. [ uscoVite dre present aloh
Layered rock units of the Merrimack synclinorium sequence in the Seiders, V. M.,1976 , Bedrock geologic map of the Wales quadrangle, FEET z% = z = % METERS one typz abundant on Flyﬁt Mountain near the northern border augen tagsium feldspar esent al parallel cataclastic foliation
Monson quadrangle are the upper schist member of the Hamilton Reservoir Hampden and Worcester Counties, Massachusetts and Connecticut: U.S. g 2, MAY HILL 8 ¢ PECK HILL MOULTON HILL 5 g mpg 35 3 = of the qL{adrangle, large 1 ffj (0.3 m) bladed aggregates of chlorite, , SLOSERY P
Formation and the Mount Pisgah Formation. These metamorphosed sedi- Geol. Survey Geol. Quad. Map GQ-1320. il 2 = ROAD_ Oaa _§ 8 ? o ROAD s =18 =< hus S mpg ;‘E“féou probably ipseudomorphic after anthophyllite, occur with large 1.6 in. May o
mentary and volcanic rocks are intruded by sills and semiconco: dant bodies Thompson, J. B., Jr., Robinson, Peter, Clifford, T. N., and Trask, N. J., ' 800 49 | S M s ' o (4 cm) a_hhedral garnets in la coarse-grained matrix of plagioclase, ® 10 Inclined 7" s‘
of late syntectonic igneous.rocks similar, in style of intrusion, to bodies as- Jr., 1968, Nappes and gneiss domes in west-central New England, chap. 15 "m0 / / 4l chlorite, and biotite. A seco(nd type of gneiss, distributed throughout Vertical
signed to the .New Hampshire Plutonic Series (Devonian) by Billings (1956). " in Studies of Appalachian geology, northern and maritime, Zen, E-an and sea e /2 . . 1 the unit, &S medium to fine grained and strongly layered, having smal ineral lineati Sh 8 o n —_— I
These rocks include:(1) foliated porphyritic quartz monzonite (Dfpg here; others, eds.: New York, Interscience Publishers, p. 203-218. ‘ Eal laths of dlark-green hornblende and large and small garnets, promin Wn?ra gaeation—s" _ @ k PlUNGEgyletter ki eongaFe
in part the Coys Hill Granite of Emerson, 1917); (2) foliated diorite and quartz Thompson, J. B., Jr., and Norton, S. A., 1968, Paleozoic regional meta- B 100 on weath%:ed surfaces, in a matrix of plagioclase, chlorite, and mi ¢51111m3n1t€ nblhge; B, biotite patches;
diorite {Dfqd; in part the Hardwick Granite of Emerson, 1917, and morphism in New England and adjacent areas, chap. 24 in Studies of " ' . . —200 biotite. Minor plagioclase-quartz-biotite-(garnet) gneiss occurs locally ; ﬂatt.ened Qarn'et . '
equivalent to the diorite of Pomeroy, 1974,1977); and (3) foliated granite Appalachian geology, northern and maritime, Zen, E-an and others, eds.: Egtz lr?gf,tﬂogfv 3;';1"'“?]8”}”&;;83 / / S s ’ -—300 in small l4nses and is intrusive into amphibolite on the hill south of Flyn Quartz vein—Showing sfiike f vein T
(Dfg). New York, Interscience Publishers, p. 319-327. ‘ i P ‘ Mountain, JOINTS s
The upper schist member of the Hamilton Reservoir Formation is chiefly U.S. Geological Survey, 1968, Aeromagnetic map of the Monson quad- [ / i L/ g ‘ Massive amphibolite with relict prophyritic texture. Encloses abundant Inclined—Showing strik
heterogeneous rusty-weathering schist and gneiss (hus) with minor lenses of rangle, Hampden County, Massachusetts, and Tolland County, | /o P4 INTERPRETIVE CROSS SECTION BASED ON DOWN-PLUNGE VIEW OF MAPPED CONTACTS pods of/ actinolite-chlorite-plagioclase-garnet rocks. ~ Occurs in - Vertical
gray-weathering gneiss(husg, metasiltstone), fissile sulfidic schist Connecticut: U.S. Geol. Survey Geophys. Inv. Map GP-630. ! // / i NOTE: Db Tines bl eroes:ssction show probable ‘ extreme |southwest corner !and on western border of quadrangle Y + Loose blocks of bedroc S Wn
: “a / //// / v /;,/L structural relations at depth; depth of intersections i | [ Abandoned rock quar:
Lfi 4// uncertain. ‘ /
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