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EXPLANATION OF MAP UNITS

SILICIFIED AND
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DESCRIPTION OF MAP UNITS

Mineral modifiers in rock names are given in order of !ncrusln1 abundance. Rock types within units are
listed in order of decreasing abundance. Names for plutonic rocks
national Union of Geological Sciences (IUGS) Subcommission on the Systematics of Igneous Rocks (1973),

ollow the recommendations of the Inter-

Vein quartz (Jurassic to Triassic)—Best exposed at Lantern Hill; consists of white to light-gray
hard, brecciated and rehealed quartz, and white, porous, soft, vuggy quartz with a few altered
relic feldspar grains from incompletely replaced alaskite. Small masses elsewhere are hard light-
gxf'ay ;g white vein quartz locally brecclated and rehealed. Some of these contain a few grains
of pyrite

Sllicifled and hydrothermally altered rock (Jurassic to Triassic)—Greenish-gray to gray-green

hard silicified rock and moderately hard altered rock. Contalnln? variable amounts of quartz,

epidote, chlorite, and fine-grained white mica. A good exposure is high on the sharp ridge be-

tween forks of Lantern Hill Brook east of Lake of Isles and west of the northern part of Swan-

th:wn I:lI;lll Smaller exposures lie along the trend of the Honey Hill fault system southeast of
arns

Felsic mylonite—Flesh-colored to light-green aphanitic rock containing subordinate darker-col-
ored streaks and layers. Has a microscopic cataclastic fabric, in places with internally folded
mylonitic laminae. Rock composed of crushed quartz and feldspar and fine-grained epidote
probably derived from alaskite or from granodiorite of the Preston Gabbro. Protolith for the
wide belt of folded felsic mylonite southwest of Barns Hill is obscure

Mafic mylonite—Dark-gray to dark-?run aphanitic rock having a microscopic mylonite fabric

nae. Recognizable minerals are fine-grained hornblende,
epidote, quartz, and plagioclase. Probably derived from mafic phases of the Preston Gabbro
and from hornblende fnclu and amphibolite of the Waterford Group. Interlayered with felsic
mylonite on a scale of a few millimeters to centimeters in places, most prominently in ledges
on the south slope of the hill southeast of Barns Hill, west of Cossaduck Road

Pegmatite (Permian)—Dikes of non-follated, zoned, orange-pink pegmatite as much as two
meters thick

Westerly Granite (Permian)—Dikes of light-gray, indistinctly foliated (flow-structure), fine- to
medium-grained, equigranular granite composed of calcic-oligoclase, microcline, quartz, about
5 percent biotite and accessory minerals. Usually weathers to form shallow swales or to have
no positive topographic expression. Most dikes dip moderately to south or east; dip of dikes
shown where measured. Largest dike, near head of Quiambog Cove is about 3 m thic!

Narragansett Pier Granite (Permian)—Light-gray to grayish-pink, uniformly medium-grained
to lub-porph¥ﬂtlc granite composed of microcline, calcic oligoclase and quartz and 4 to 7 per-
cent blotite. The 1 to 2 percent accessory minerals include magnetite and allanite, the latter is
most abundant in the smaller dike-like masses. The granite shows indistinct to moderately-dis-
tinct flow follation. It forms dikes and small masses, mostly concordant to semi-concordant to
the foliation In the adjacent rocks. Weathers to smooth, rounded ledges or with no positive to-
gogr?hlc expression. A dike of Narragansett Pler is exposed in the entrance ramp to north-

ound |-95 at Taugwank Road. A ledge of typical Narragansett Pier lies across Pequot Trail
just west of Mystic Reservoir

Porphyritic quartz monzonite (Permian)—Gray to pinkish-gray, medium- to coarse-grained,
seriate to porphrrltic quartz monzonite and grandodiorite composed of sodic oligoclase, flame-
and braid-perthite go the north) and microcline (to the south), 12 to 25 percent quartz, 6 to
10 percent biotite, O to 2 percent dark-green hornblende; prominent among accessories are al-
lanite, magnetite, and sphene. Mafic minerals tend to be in streaks and clots. The quartz-mon-
zonite has a distinct flow follation. The large mass near North Stonington forms swales and low
grussy knobs. Smaller masses elsewhere form low ledges with crumbly surfaces. Typical rock
is well exposed In ledges off of North Stonington Road (Mystic Road) near Assekonk Brook.
A thin, tooth-paste-like seam s exposed near the top and east end of a road cut on Conn. Rte
184 (600 m) east of its jJunction with Cow Hill Road

Preston Gabbro (Silurian)

Gabbro—Gray to dark-gray, medium- to coarse-grained, hornblende gabbro and quartz gabbro
consisting of tabular la radorltc, reen to blue-green hornblcndc, some containing cores of
light-green amphibole and relic clinopyroxene. Magnetite is a prominent accessory accom-
panied by apatite and sphene, and secondary chlorite and epidode. A primary flow-foliation is
cut in places by a cleavage, and a recrystallized cataclastic fabric is developed in many places.
Near the Honey Hill fault system, the gabbro is foliated and converted to amphibolite. The gab-
bro forms massive ledges and rounded knobs. Fresh g;bbro containing a few sheared, thin
white trondhjemite dikes is exposed in cuts along Conn. Rte 2 north of its junction with Lantern

. Hill Road. Gabbro is well exposed in many ledges southwest and south of Lake of Isles

Diorite—Similar to hornblende gabbro but contains andesine rather than labradorite, and small
amounts of biotite and quartz. Diorite is exposed on the west flank of Ayer Hill

| Quartz-diorite—Gray, medium- to fine-grained, hornblende-quartz-diorite containing tabular

andesine, hornblende, 5 to 10 percent quartz (rarely 20 percent), 2 to 10 percent biotite and
accessory magnetite, sphene, epidote, apatite, zircon, and chlorite. Biotite tends to be clustered
with sphene and epidote. Indistinct flow foliation, A variably developed cataclastic fabric is usu-
ally present. Forms rounded ledges. Rock is well exposed around the northern end of Lake of
Isles; in the Hartford Area Council Boy Scout Reservation a relatively undeformed ledge lies
just north of the mess hall

Intrusive breccla—Quartz diorite containing many angular to sub-angular, partly assimilated in-
clusions of fine-grained diorite and quartz-diorite rock. Good exposures on Barns Hill. Rock is
moderately magnetic

Granodiorite and granite—(1) Dikes of light-gray to greenish-gray, medium-grained granodior-
ite and tonalite composed of calcic oligoclase to sodic andesine, quartz, 0 to 12 percent micro-
cline, and accessory biotite (largely altered to chlorite), muscovite and epidote. Has an indis-
tinct flow foliation, cataclastic follation is more obvious. (2) Dikes of light-gray, medium-
rained, even-grained granlto composed of sodic oligoclase, microcline-perthite, quartz, subor-
inate muscovite, and biotite, and traces of garnet, apatite and zircon. A large dike of
granodiorite lies low on the southernmost of the southwestern ridges of Barns Hill

Putnam G (Ordovician or upper Proterozoic)

Tatnic Hill Formation—Layered, rusty- to non-rusty weathering, garnet-sillimanite-biotite-
gneiss and schist. Contains numerous thin pegmatoid and granitoid layers and laminae of
quartz and feldspar. Forms low ledges. Rock s fairly magnetic. Rock well exposed in ledges west
of Conn. Rte 164 and on Ross Road, north of Shewville

Quinebaug Formation—Heterogeneous assemblage of gneisses most of probable volcanic ori-
gin. Most abundant are medium- to dark-gray, fine- to medium-grained biotite-quartz-andesine

neiss and biotite-hornblende-quartz-andesine gneiss. Some layers are gnrnet-bearln?. Inter-
ayered with, and subordinate to these rocks are amphibolite, light-gray biotite-quartz-teldspar
gneiss and rusty-weathering garnet-muscovite-biotite-quartz-feldspar gneiss. A thin marble layer
accompanied by calc-silicate rock crops out east of Main Brook near the north edge of the Old
M)thlc quadrangle. Block-like lenses of coarse-grained hornblcndc-pla%ocluc rock (pseudo-
gabbro) crop out east of Cooks Pond. Grade of metamorphism drops from sillimanite-potas-
slum feldspar on the west to sillimanite -muscovite on the east. In the Honey Hill fault zone,
some of the Quinebaug Formation is difficult to distinguish from sheared Preston Gabbro. Typi-
cal Quinebaug can be seen west and northwest of Avery Pond. Cataclastic Quinebaug is well
exposed in a road cut on Conn. Rte 2 west of Ayer Hill. Very fine grained inclusions in the Pre-
ston Gabbro on Prentice Mountain are blasto-mylonite of the Quinebaug

Quinebaug Formation containing many small masses of Preston Gabbro

Sterling Plutonic Grotép (upper Proterozoic)
Hope Valley Alaskite Gneiss—Orange-pink to light-gray, fine- to medium-grained, equigranu-
lar granitic gneiss in concordant to semiconcordant tabular masses. Composed of about equal
amounts of quartz, microcline, and albite to sodic oligoclase, and about 1 percent magnetite
or as much as 4 percent magnetite and biotite. Muscovite is an accessory mineral in some
glaccs. Foliation is marked by parallelism of alternate flat lenses of quartz and feldspars and
y parallelism of biotite flakes where present. Foliation is indistinct where the rock is fine
grained and aplitic. Smaller masses are usually more varied in composition, finer-grained, and
contain mostly biotite. The northernmost mass is richer in plagioclase than those to the south,
Alaskite at Lords Point, Mystic quadrangle, is coarse- to medium-grained, poorly foliated and
m? be younger than other alaskite. Similar rock crops out along Iron Street just west of the
Old Mystic-Uncasville quadrangle boundary. The alaskite gneiss is resistant to weathering and
where thick, forms massive ledges. Larger masses are considered to be intrusive sheets, some
smaller layers, and lenticular masses may be metamorphosed felsic volcanic rock
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The gneiss is well exposed in extensive ledges north of Indiantown Road near Shewville
Road, and in most cuts where roads transect its outcrop belt. The more biotitic varieties as-
sociated with the Mamacoke Formation can be seen in led%a northwest of Wyassup Lake, west
of southern part of Swantown Hill Road, and in cuts along Conn. Rte 184 west of Old Mystic.

Fine-grained alaskite gneiss—White to cream-colored, fine-grained, a'plltlc granite typically hav-
ing albite-oligoclase more abundant than microcline. Larger masses of normal Hope Valley Alas-
kite Gnelss contain subordinate zones of similar rock. Ledges of this rock are exposed on the hill
'lopgl ulut of Long Pond and along Wintechog Hill Road west of Mains Crossing, Old Mystic
quadrangle

Potter Hill Granite Gneiss—Gray to pinkish-gray fairly homogeneous granitic gneiss com-
posed of quartz, calcic oligoclase, microcline, 5 to 8 percent biotite, and accessory magnetite
muscovite and apatite. Foliation marked by parallelism of alternate flat lenses of quartz and
feldspar and by parallelism of biotite flakes or aqgregates. Forms massive rounded ledges and
smooth pavement outcrops. Inclusions of calc-silicate quartzite common on Gallup Hill; else-
where interfingers with the stratified rocks. Interpreted as an intrusive plutonic rock although
ossibly a remobilized felsic volcanic rock. The rock is well exposed in ledges along Lambtown
oad, Gallup Hill area, and north of Conn. Rte 184 at the east edge of the quadrangle. Some-
what weathered rock is exposed in cuts along Rock Hollow Road south of North Stonington

Augen Granite Gneiss—Gray, homogenous, medium-grained granitoid biotite gneiss containing
augen of microcline as much as 2 cm in length. Magnetite is a common accessory. The rock con-
tains less potassium feldspar than the normal Potter Hill Granite Gneiss. Foliation is marked by
parallelism of long dimension of the feldspar augen, biotite flakes, and by flattened aggregates
of quartz. Forms massive ledges and smooth gavcmenu. Considered to be a border phase of the
Potter Hill. Exposed in ledges north of Ryder Road

Waterford Group (upper Proterozoic)

Hornblende biotite gneiss—Interlayered dark-ﬂray to gray hornblende-biotite-quartz-andesine
neiss, amphibolite, subordinate light-gray ma c-poor?alaskmc) quartz feldspar rock, and rare
ornbiendite. Most of the assemblage is cataclastic in varying degree; some rock contains small

hornblende porphyroclasts in a fine-grained matrix and some is converted to mylonite. Secon-
dary epidote and calcite are common. Magnetite is a common accessory. Amphibolite tgflcally
contains two sizes of hornblende: poikilitic grains 2 to 4 mm in a finer-grained hornblende-
pIAﬁloclau matrix. The protolith is considered to be mafic to intermediate volcanic rocks. The
rock is well exposed northeast of Ashwillet Brook and southeast of Barns Hill. Markedly-
streaked coarse-grained amphibolite and hornblende gneiss crop out east of Lake of Isles inter-
layered with mafic-poor felsic gneiss

Amphibolite—Large belt of amphibolite mapped separately; dark-gray, fine- to medium-
gralncd. locally containing scattered small, white megacrysts of plagioclase. Consists of an-

esine and hornblende, 0 to 12 percent biotite, and accessory magnetite, sphene, apatite, and
quartz. In the Shewville Brook area, the amphibolite is fairly massive and tﬁe rock has the two
sizes of hornblende described above. Well exposed in the extreme northeast corner of the
quadrangle and west of the trail northwest of Wyassup Lake. Excellent exposures of fairly mas-
sive blastomylonitic amphibolite containing a few layers of mafic-poor araskitic gneiss can be
seen in the area where Shewville Brook crosses Shewville Road

Hornblende gneiss and amphibolite—Interlayered gray to dark-gray biotite-hornblende-an-
desine gnelss, biotite-quartz andesine gneiss, quartz hornblende andesine gneiss, andesine am-
ghlbolite, coarse-grained gabbroid labradorite amghlbollte, and a zone of pyritiferous quartz-

ornblende-labradorite gneiss, garnet-biotite-hornblende-andesine gneiss, and sillimanite-gar-
net-biotite-quartz-andesine gneiss. Protolith interpreted as primarily a sequence of volcanisclas-
tic sediments and volcanic rocks of mafic to intermediate composition. Unit is considered to be
approximately stratlgraphlcallg; equivalent to Zh, Za and possibly part of Zmhq in the northern
part of the quadrangle. The hornblende gneiss and amphibolite is well exgosed in cuts alon
the southbound lane of [-95 west of Anguilla Brook, in fields between 1-95 and Pequot Trail,
and on Taugwank Road north of [-95

Mamacoke Formation (upper Proterozoic)

Hornblende gnelss and quartzite—Gray to dark-gray interlayered (hornblende) biotite-quartz-
andesine gneiss having varying proportions of the constituent minerals; amphibolite; a few thin
layers of gray biotitic quartzite, rare biotite-microcline-quartz-oligoclase gneliss, locally contain-
ing muscovite and fibrolite, pyroxene-hornblende-bearing quartzite and hornblende quartz-
scapolite-biotite schist. Contains thin, fine-grained alaskitic layers. A distinctive gray biotite
gneiss containing hornblende megacrysts rimmed by pIaEloclase forms a fairly continuous layer
above the Plainfleld Formation quartzite from Wyassup Lake to Conn. Rte 2 west of Swantown
Hill Road. Assemblage represents a transitional zone between the predominantly metavolcanic
section and the underlgmg predominantly epiclastic Plainfield Formation, Best exposures of the
hornblende gneiss and quartzite are in the area west and northwest of Wyassup Lake and on
Conn. Rte 2 west of Swantown Hill Road

Biotite gneiss—Distinctly to indistinctly-layered light-gray to gray, fine- to medium-grained,
mostly equigranular (hornblende)-biotite-quartz-plagioclase gneiss containing subordinate but
var{zing amounts of microcline; magnetite is a prominent accessory mineral in amounts as much
as I percent. In places, interlayered with aplitic alaskite as much as several meters thick. Typical
gnelss is characterized by evenly distributed biotite flakes, but biotite may also be concentrated
on parting planes between quartz-feldspar laminae. Good exposures can be seen on the south
side of Swantown Hill, the area south of Iron Street, cuts along Conn. Rte 184 near Burns
Corner (Old Mystic quadrangle) and in cuts in the west side of the Mystic River (Mystic quad-
rangle). Weathers to low ridges and swales which reflect zones of more or less biotitic rock;
uniform and massive rock forms large ledges. Interpreted as a metamorphosed volcanic rock
of intermediate composition but may be originally an intrusive rock

Hornblende-biotite gneiss—Gray, massive to indistinctly-layered, medium-grained hornblende-
biotite-quartz-feldspar gneiss of granodioritic composition, local'ly splotchy, having clusters of
biotite and hornblende and, rarely, clinopyroxene; contains about 1 percent magnetite. In
laces, contains biotite-rich streaks and lenses of biotite-quartz-plagioclase gneiss and amphibo-
ite; boundary with layered gneiss (Zmb) of the Mamacoke Formation is indistinct and grada-
tional except near Noank where it is abrupt. Toward the coast and offshore islands where bed-
rock is exposed, becomes increasingly coarse-grained, swirled, contains lenses of amphibolite
and contains many lrregular masses and layers as much as a few meters thick of light-colored
ranitic gneiss (sample 7 of table 2) and many sharply cross-cutting aplite and pegmatite dikes.
he gneiss is well exposed in cuts along U.S. Rte 1, Stonington (Mystic quadrangle); and in
many places along the shore. Possibly more coarsely recrystallized and homogenized phase of
layered Mamacoke, but also could have been grandiorite intrusive into the volcanic pile

Mafic-poor biotite gneiss—Indistinctly layered, light-gray to pale orange-pink, equigranular,
medium-grained to granodioritic lgneiss containing about 5 percent evenly distributed biotite
flakes. Originally were layers of felsic volcanic rock or sheets of granite or aplite

Amphibolite—Plagioclase-hornblende gneiss in large and small lenticular masses usually con-
tains subordinate biotite more abundant on the margins of the masses. Some amphibolite con-
tadna clinopyroxene. Represents metamorphosed mafic dikes or sheets of basalt in the volcanic
pile

Plainfield Formation (upper Proterozoic)

Quartzite and schist—Thin-bedded to laminated, gray, biotite-quartzite with biotite schist part-
ings, thick-bedded light-gray quartzite, biotite-andesine-quartz schist, homblendegayroxene-
labrodorite to andesine-bearing quartzite, quartz-biotite-andesine gneiss interlayered with and
passing into thick units of garnet-sillimanite-muscovite-andesine-biotite-quartz schist, rare
quartz-bearing amphibolite and hornblende gneiss, and garnet-biotite-muscovite-microcline-
plagioclase-quartz gneiss. Bronze-colored biotite and accessory tourmaline are characteristic of
the quartzite and pelitic rocks. Protolith considered to be a sequence of lEunrtl calcareous epic-
lastic sediments with a minor volcanic component. Good examples of Plainfield quartzite can
be seen north of the junction of Shewville Road and Indiantown Road, on the road east of
North Stonington running east along the base of Pitcher Mountain, on and south of Conn. Rte
2 west of Hewett Pond, on the lower slopes of Cossaduck Hill along lower Yawbuck Brook,
and in ledges northwest of Wyassup Lake. Pelitic schist and gneiss of the Plainfield is less well
exposed than quartzite but can be seen south of Conn. Rte 2 west of Hewitt Pond, on the Nar-
ragansett Trail about 80 m southwest of Wyasssup Lake, and in the Burnetts Corner area along
Conn. Rte 184. Felda&mthlc schist and gneiss are exposed on the south side of the road up Yaw-
bucs Brook south of Cossaduck Hill

m Quartzite—Thick sections of quartzite mapped separately

Amphibolite—Amphibolite and hornblende gneiss in area containing Plainfield rocks mapped
separately

Calc-silicate quartzite and gneiss—Thick-layered, greenish-gray to light-gray, medium- to
coarse-grained quartzite and quartz-rich gneiss containing andesine to labradorite, biotite,
hornblende (much of it poikilitic), scapolite, and traces of calcite and epidote. Rock near granite
gneiss may contain as much as 40 percent microcline to the exclusion of plagioclase. Calc-sili-
cate gneiss can be best seen in ledges north of Whitford Pond

— 41°30'

72°00 A’ 71°52'30" 71°45'
1 2 3 4 5 6 7 8 MILES
I I L I | ! I |
T ) T i . S N .
2 3 4 b 6 7 % 9 10 11 12 KLGMETERS

FIGURE 1—Geologic sketch map of southeastern Connecticut and adjacent Rhode Island and New York, and showing area
of Old Mystic and Mystic quadrangles
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EXPLANATION OF MAP SYMBOLS

4 Bedrock exposures—Individual outcrops and areas of abundant outcrops

Contact—Accuracy of location inferred from distribution of outcrops; dotted where concealed by
water

High-angle fault—Showing relative displacement; U, upthrown side, D, downthrown side; dotted
where concealed by water

—A——A_ | ow-angle fault—Sawteeth on upper plate. Marks a narrow to wide zone of intense differential
movement rather than movement along a single plane in most places; dotted where concealed by
water

Trace of zone of shear showing no cataclasis but indicated by discontinuity in foliation and layering;
S, on down-dip side; dashed where inferred

Approximate trace of axial surface of antiform and foliation arch—Showing direction of plunge
—+— Upright
—f—— Overturned

Approximate trace of synform—Showing direction of plunge; queried where inferred
—‘—P— Upright

—f—— Overturned
T~ .7 Zone of partly to thoroughly crushed rock

@ Zone of hydrothermal alteration

R Abandoned quarry
@2 Sample locality—Showing number of sample for which mode is given in tables 1 and 2

MINOR FOLDS

One fold or a u& of folds observed in outcrop; may sense of fold shown where determinable.
May be oomblneg:rl axial plane data and lineation symbol. Most folds involve both foliation and
becfdlng or compositional layering.

e Isoclinal fold—Showing bearing and plunge of axis. A few of these involve bedding but not foliation
= Drag fold showing sense of fold
S Minor fold, sense of fold indeterminate

PLANAR' FEATURES

2

Strike and dip of beds

Strike and dip of foliation and parallel co onal layering not clearly bedding. May be combined
with bedding symbol. Includes cataclastic fm

Inclined
Vertical
Gently folded
Horizontal

Strike and dip of flow foliation in igneous rocks
Inclined
Vertical

Strike and dip of axial surface of small fold in foliation and compositional layering
Inclined
Vertical

Cleavage in Preston Gabbro, showing dip

Inclined
Strike and horizontal sense of movement along granite-filled seams
Joints (dip not measured precisely)

Vertical

Near vertical

Inclined
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LINEAR FEATURES
May be combined with any of the above planar features

Bearing and plunge of lineation—Tail of arrow at point of observation. Letter symbol indicates
miner fc‘lllc{ueaﬂon: , homblende; b, biotite; qz, quartz rods. No letter symbol indicates axis of
minor

Inclined
Horizontal
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Index map showing sources of data for figures 1 and 2

. Snyder (1964)

. Snyder (1961)
Dixon (1983)

. Feininger (1965b)
Goldsmith (1967b)
. Goldsmith (1967a)
This map

. Feininger (1965a)
. Goldsmith (1967c¢)
10. Goldsmith (1967d)
11. This map

12. Moore (1967)
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EXPLANATION

3

}Pemm

+ Middle

r PALEOZOIC

_ Hebron Formation

Collins Hill Formation
Tatnic Hill Formation I

Putnam Group
- Quinebaug Formation

- Sterling Plutonic Group

_ Waterford Group + Upper PROTEROZOIC

Contact
—A—4A_ [ow-angle fault
= High-angle fault

EXPLANATION

Low-angle fault; sawteeth on upper plate; queried where inferred

High-angle fault; queried where inferred

Trace of axial surface of older folds; queried where inferred

Trace of axial surface of younger folds; queried where inferred

Shear along zone of flowage; commonly along steep or
overturned limb of antiform; S, on down-dip side; queried
where inferred

Metamorphic isograd
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Explanatory pamphlet accompanies map





