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Geologic unit designation table translates earlier map unit nomenclature to the units ultimately used in
the State publication.
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information contained within these documents is the responsibility of the authorship. The State
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DESCRIPTION OF MAP UNITS

Mineral modifiets in rock names are given in order of increasing abundance, the least
abundant mineral beir‘g listed first. Minerals in parentheses are not always present in the described
rock. Colors cited are the closest match to colors of the “Rock-Color Chart” by Goddard and
others (1948).

I

I UPPER PLATE OF LAKE CHAR FAULT

PRESTON GABBR(I;) (SILURIAN) —Where fresh, dark-gray, medium-grained gabbro; where
hydrothermally altered, medium- to dark-gray, greenish-gray, or mottled light- and dark-
greenish-gray, fine- to medium-grained. In the area of porphyritic gabbro (Spgp) the
rock contains megacrysts of clinopyroxene or hornblende after clinopyroxene, as much
as 10 cm in diameter, but more commonly 0.5-1.5 cm in diameter. The rest of the gab-
bro has a subophitic texture. Fresh gabbro is most common within the area labeled Spgf;
within this area the ratio of fresh to partly altered to completely altered gabbro is roughly
50:20:30, whereas in the rest of the gabbro body (Spg), this ratio is more like 5:25:70.
(These ratios arg estimates based on field observations and are not precise.) Fresh gabbro
is composed of 50-60 percent labradorite to bytownite, 15-25 percent clinopyroxene,
lesser amounts of orthopyroxene and olivine, 2-3 percent brown hornblende rimming
the pyroxenes, b percent magnetite, and accessory apatite and locally spinel. In the hand
sample plagioclase is a dark purplish gray and is distinguished from the mafic minerals
by the common twin lamellae. Locally orthopyroxene or olivine is the dominant mafic
mineral, but the kind and relative proportion of the mafics are difficult to distinguish in
hand sample. Thus the general term gabbro is used for all these rocks. The locations
of a few specific rock types, identified by thin section, have been plotted on the map:
N indicates notite, O indicates olivine gabbro, and C indicates clinopyroxene gabbro.
The hydrothermally altered gabbro varies in appearance and mineralogy, depending on
the degree of alteration and of shearing or cataclasis. The most common and persistent
alteration is of the mafic minerals to dusky-green or grayish-green hornblende, pale-
yellowish actinglite, chlorite, epidote, sphene, and quartz. Plagioclase is partly to com-
pletely altered ]o epidote, sericite, chlorite, less calcic plagioclase, quartz, and calcite.
In partly altered gabbro, plagioclase is commonly chalky white in hand sample, and a
subophitic texture is obvious. Sheared altered gabbro is gneissic to schistose, depending
on the degree pf alteration. Some gabbro is cataclastically deformed, with or without
accompanying alteration, although if alteration is strong, cataclasis is hard to demonstrate.
Mylonitic gabbrp occurs primarily around the edges of the gabbro body, especially along
the Lake Char fault that borders the gabbro on the east. Mylonitic gabbro is very dark

Spd

gray, very fine|grained, and commonly streaked with white
DIORITE (SILURIAN) —Medium- to dark-gray or dark-greenish-gray, medium-grained diorite

composed of approximately equal amounts of andesine and green hornblende plus lesser
amounts of quartz, biotite, epidote, and opaque minerals, as well as accessory apatite
and locally garnet. The diorite is typified by a grayish-green hornblende, some of which
is probably a primary precipitate and the rest of which is a replacement of pyroxene.
Minor relict clifopyroxene was observed in a few thin sections; the replacement horn-
blende commonly is dusted by very fine grained magnetite. Quartz constitutes 0-10 per-
cent of the diofite. Where quartz is less than 3 percent, it occurs as fine-grained blebs
associated with’hornblende and is residual after conversion of pyroxene to hornblende.
Where quartz is more than 3 percent, it also occurs as interstitial grains and is primary.
The diorite is gradational into gabbro of the main part of the Preston body. As with the
gabbro, much{f the diorite is hydrothermally altered, some is sheared, and some is

cataclastically deformed. Most of the outliers of Preston west and north of the main body
are diorite, although locally they may contain some gabbro. In some of the outliers the
diorite ranges from fine to very coarse grained within an individual outcrop. Sparse garnet
is most likely to occur in the diorite outliers where it is probably the result of contamination
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from the adjacent gneiss

TRONDHJEMITE ( ‘ILURIAN)—Light-gray, medium-grained trondhjemite dikes varying from

a few centimeters to a few meters in thickness; composed of 60-75 percent oligoclase
(An ) ) and 1?)—30 percent quartz plus lesser amounts of biotite, opaque minerals, and
accessory zircon. Most dikes occur in the upper part of the Preston body, but some in-
trude the adjacent Quinebaug Formation. Most are more or less cataclastically deform-
ed, and some are mylonitic; the light streaks in gabbro or diorite mylonite were probably

Spf&

trondhjemite. Secondary minerals include chlorite after biotite and sericite after plagioclase
FINE-GRAINED GABBRO (SILURIAN)—Dikes of dark-gray to black, fine-grained gabbro

and diorite; vary considerably in composition depending on the amount of alteration and,
in some, hybridization. An exposure on the northwestern edge of the Preston body is

a fresh gabbro composed of 50 percent labradorite, 30 percent orthopyroxene, 15 per-
cent clinopyroxene, and 5 percent magnetite. Others sampled within the gabbro body
show the mafianinerals partly to completely altered to green hornblende. Fine-grained
diorite, not separately mapped, is common in the dioritic outliers. In these rocks the
plagioclase is andesine, minor quartz is present, and the mafic minerals are green horn-
blende and biotite. In some of the outlying diorite bodies the fine-grained diorite occurs
in part as ovoij blebs, a few centimeters long, in medium-grained diorite or in garnet-
bearing quartz diorite. A dike, about 0.3 m thick, of fine-grained, black diorite is exposed
in the Connecti}:ut Turnpike cuts under the Norman Road overpass. The dike rock con-
sists of about equal amounts of sodic andesine, green hornblende, and red-brown biotite,
as well as minori quartz, garnet, and magnetite. The dike crosscuts the foliation and layering
of the surrounding Quinebaug Formation at a high angle

PEGMATITE (ORDQVICIAN OR PROTEROZOIC Z) —Dikes and sills of coarse- to fine-grained,
light-gray quartz-feldspar gneiss. The ratio of plagioclase to microcline is commonly about
1:1. Minor mingrals include biotite, muscovite, and garnet, especially in pegmatites that
cut garnet-rich rocks. Accessory minerals include apatite, zircon, and sphene; minor
sillimanite was observed in one sample. The pegmatites range from a few centimeters
to several meters in thickness; only those greater than 3 m are shown on the map. All
are foliated, and most show a cataclastic fabric in which 10-50 percent of the rock has
been granulated. Pegmatites are largest and most abundant in the lower part of the
Tatnic Hill Formation. A few small, unfoliated pegmatites occur in the Hope Valley Alaskite
Gneiss in the lower plate of the Lake Char fault

TATNIC HILL FORMATION (ORDOVICIAN OR PROTEROZOIC Z)—Metasedimentary
gneisses mixed with probable metavolcanic gneisses in the lower part. In the Jewett City
quadrangle, only the lower part of the lower member of the formation is present. The
rocks are in thelsillimanite-potassium feldspar grade of metamorphism; some of the rocks
contain muscoyite, but in most it is retrograde after plagioclase or sillimanite. Many of
the rocks shouza cataclastic fabric superimposed on the regional metamorphic fabric.
The rocks of the lower member are primarily pelitic gneisses. Several belts of amphibolite
are shown on the map; numerous small pads of amphibolite are not shown. Also not
shown on the map aresmall lenses of calc-silicate gneiss interlayered with the pelitic gneiss

_0Zth

Gamet-biotite gneiFs—Dark—gray to black, fine- to medium-grained (garnet)-biotite- (potassium

feldspar)-andesine-quartz gneiss, interlayered with sillimanite gneiss, minor amphibolite,
and small lenses of calc-silicate gneiss. Garnet averages about 5 percent of most rocks,
but may be as much as 20 percent; some rocks contain no garnet. Megacrysts of plagioclase
and clear, pink potassium feldspar (orthoclase?) 1-2 in cm diameter are common in most
rocks. Silliman(t)e—bearing gneiss is uncommon, but where present, sillimanite is abun-
dant (as much as 50 percent of the rock) and occurs in coarse, prismatic grains.
Accessory minerals include magnetite and other opaque minerals, zircon, apatite, epidote,
and rutile. Mariy rocks show a cataclastic fabric in which 20-60 percent of the mineral
grains have been granulated to a very fine grain size (less than 0.1 mm); more intense
granulation is present locally, especially in the areas of the mapped thrust faults. Unit
is gradational info the rusty-weathering gneiss below as the rusty character of the weathered

OZtr

surface increasfs
Rusty-weathering! gneiss—Fine- to medium-grained, red brown- to yellow-weathering

(medium- to dark-gray on fresh surface, but weathering is deep and fresh rock is rarely
seen) biotite-(garnet)-microcline-sodic andesine-quartz gneiss, commonly containing abun-
dant fibrolitic silimanite, although in some rocks neither garnet nor sillimanite is present.
Garnet is a disfinctive pale red. Muscovite is present in much of the rock, but in most
is retrograde after plagioclase and sillimanite. Graphite and sulfides are abundant accessory
minerals; other accessories include rutile, zircon, and apatite. Most cataclastic rocks of
this unit are stiongly altered

0OZta

Amphibolite—Dark-gray, fine- to medium-grained, layered to massive biotite-andesine-

1 KILOMETER -

Forms lenses as much as 10 m thick. Shown on the map only where a lens could be
traced beyond one outcrop

QUINEBAUG FORMATION (ORDOVICIAN, CAMBRIAN, OR PROTEROZOIC Z)—
Heterogeneous group of mixed metavolcanic and metasedimentary rocks. The most
characteristic rqcks are interlayered biotite-quartz-andesine gneiss and biotite-quartz-
hornblende-andesine gneiss, and in the areas labeled OZqu these are the most abun-
dant rock types| Several belts that have other predominant lithologies are shown on the
map, but their boundaries are indistinct. These belts probably represent a crude stratigraphy,
in which the rocks are older to the southeast and are progressively cut out by the faults
on either side of the Quinebaug. The Black Hill Member of the Quinebaug, mapped in
the Plainfield quadrangle to the north (Dixon, 1967), was not recognized in the Jewett
City area, but is apparently lens shaped and does not come into the Jewett City quadrangle.
A few small calc-silicate lenses in the bluffs west of the Quinebaug River in the northwest
part of the quadrangle may be the southern limit of Black Hill-type rocks. The Quinebaug
Formation is inthe sillimanite-muscovite metamorphic grade. Sillimanite-bearing rocks
are not abundant but occur locally, especially in the garnet-hornblende lithologic belt.
The effects of cataclasis can be seen microscopically in most of the rock, as 20-60 per-
cent of the mirreral grains are granulated to a very fine grain size (less than 0.1 mm).
In places, espefially along the mapped faults, cataclasis is intense, and the rocks are
mylonites. The|cataclasites show a strong mortar texture: quartz is strongly mosaiced,
sutured, and strained; hornblende grains show broken, ragged boundaries; and biotite
is shredded. With increasing intensity of cataclasis, feldspars are fractured, very fine grained
quartz and feldspar fill the fractures, and feldspar grains are zoned and show irregular
strain exsolution lamellae of one feldspar in another. Along fault zones, the rocks are
light-gray, dark'greenish-gray to black, dense, flinty mylonite, and consist of a very fine
grained aggregate of quartz, feldspar, clay, chlorite, epidote, and calcite

homblende amEhibolite, containing minor epidote, sphene, quartz, and opaque minerals.
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Undifferentiated Quinebaug Formation—Medium- to dark-gray or greenish-gray, medium-
grained, thinly layered (quartz)-epidote-biotite-andesine-hornblende gneiss, (garnet)-
(hornblende)-epidote-biotite-quartz-andesine gneiss, and amphibolite, which ranges from
blocks a few centimeters in diameter to pods 1-2 m thick. Scapolite is present locally,
especially in the cataclastic rocks. Accessory minerals include rutile, sphene, opaque
minerals, zircon, apatite, and locally tourmaline. Local layers of calc-silicate gneiss, a
few centimeters thick, are interlayered with the other rock types

Calc-silicate gneiss grading to marble—The two largest lenses observed contain marble in
the center; others, including some mapped as dolomite by Loughlin (1912), consist of
calc-silicate minerals and only minor carbonate. The largest lens is in a small quarry at
the site of the old lime kiln in western North Stonington, where the marble layer is about
5 m thick. The other marble lens, less than 1 m thick, is exposed in the Connecticut
Turnpike cut under the Norman Road overpass. Most smaller lenses of calc-silicate gneiss
occur more or less along strike both north and south of these marble-bearing lenses,
although a few were observed in other parts of the Quinebaug section. At the lime kiln
a thin layer of very light gray, medium-grained almost pure carbonate marble occurs at
the center of the lens. Adjacent to this marble, and in the center of the lens in the turn-
pike cut, the rock is light-greenish-gray, medium-grained marble containing about 75
percent carbonate, 15-20 percent olivine, 5-10 percent diopside, and minor phlogopite.
Away from the center of the lenses, the rocks contain a variety of calc-silicate minerals,
including tremolite-actinolite, epidote-zoisite, and phlogopite, as well as lesser amounts
of diopside, calcite, scapolite, and sphene. No quartz or feldspar was observed in the
thin sections; muscovite was present in a few. Rocks near the edge of the lenses show
signs of shearing; grain sizes vary greatly from very fine to coarse; and the mafic minerals
are partly to entirely altered to chlorite. Calc-silicate rocks more or less along strike with
the marble lenses are of generally similar mineral composition as calc-silicate rocks
associated with the marble, although locally they contain andesine. Calc-silicate lenses
outside the zones that contain marble are mostly too small to show on the map; only
a few that could be traced beyond an individual outcrop are shown. The rocks contain
various combinations of quartz, andesine. actinolite, epidote, biotite, and lesser amounts
of calcite and sphene. Locally, diopside, melilite, or scapolite is present

Rusty-weathering gneiss—Similar in appearance and mineral composition to OZtr. Occurs
in thin lenses distinguished from the rusty gneisses of the Tatnic Hill Formation only by
their association with Quinebaug-type rocks, rather than the pelitic gneisses of the Tatnic
Hill. Sillimanite or sericite after sillimanite is common; minor relict staurolite was observed
in one sample. All thin sections observed showed indications of shear, such as strong
undulose extinction and suturing of quartz grains, but none was strongly cataclastic. The
lenses of OZgr are most commonly observed near or adjacent to satellitic gabbro intru-
sions, and it is possible that the more micaceous rocks of OZqr constituted a weak zone
the gabbroic magma could more readily intrude than the surrounding hornblende gneisses

Garnet-hornblende gneiss—Area in which the common rock type is fine- to medium-grained,
medium-dark-gray to dark-gray, garnet-hornblende-quartz-biotite-andesine gneiss. The
medium-grained rocks are generally massive and weakly foliated; the fine-grained varieties
commonly show a cataclastic foliation. All samples examined in thin section show some
cataclasis, 40-80 percent of the rock being granulated. Many exposures of the garnet-
hornblende gneiss are associated with gabbroic outliers, and the rock may be a hybrid
formed by reaction between the Quinebaug Formation and the gabbroic liquid

0Zqggg Granitic gneiss—Light-gray, fine- to medium-grained, granitic gneiss composed of approx-

imately equal amounts of quartz and oligoclase (25-35 percent each), less abundant
microcline (10-30 percent), biotite, and muscovite (1-10 percent each). Accessory
minerals are epidote, apatite, sphene, zircon, and opaque minerals. Near the edge of
the mapped bodies the granitic gneiss is interlayered with the biotite gneiss or hornblende
gneiss of the Quinebaug Formation. Crosscutting relationships were not observed. The
granitic gneiss is thought to have been a felsic volcanic rock interlayered with the more
mafic volcanic and volcaniclastic rocks of the Quinebaug

Muscovite-gneiss—Area in which the dominant rock type is a fine- to medium-grained,
medium-gray, biotite-muscovite-oligoclase-quartz gneiss that has minor microcline and
accessory garnet, sphene, zircon, and opaque minerals

Quinebaug Formation (OZqu) intruded by numerous small dikes of Preston diorite (Spd)
on too fine a scale to be mapped separately

MYLONITE-ULTRA FINE GRAINED ROCKS ALONG OR VERY NEAR THE LAKE CHAR

FAULT (PRE-UPPER TRIASSIC AND POST-SILURIAN)—Rocks so thoroughly
granulated that most constituent minerals cannot be resolved with a microscope, and
the original rock cannot be identified with any certainty. A few contain feldspar
porphyroclasts as much as 5 mm in diameter. Most are thinly laminated, a few are
laminated on a microscopic scale, and in many the laminae are strongly folded. Areas
of felsic mylonite and mafic mylonite have been separated on the map where exposure
permits, but the two types are interlayered. The mylonites shown separately on the map
are probably lower plate rocks; the felsic mylonites are most likely granite of the Sterling
Plutonic Group, and the mafic mylonites are probably metavolcanic gneiss or rock of
the Plainfield Formation; a few appear to be quartz rich. Other mylonites in the area
have been mapped with the unit to which they belong and are indicated by a red overlay

Ochi

Oqu/

pattern
fm Felsic mylonite—Consists of quartz, plagioclase (probably albite to oligoclase), potassium
feldspar, sericite, epidote, and chlorite. The latter three minerals, one or more of which
is present in all samples, indicate recrystallization at moderately low temperatures during
cataclasis. Minor minerals include opaque minerals (in part, pyrite cubes), sphene, limo-
nite, and locally calcite
Mafic mylonite—Contains little or no potassium feldspar and a generally higher proportion
of chlorite and epidote than the felsic mylonite. Minor green biotite is present locally.
In other respects the mineralogy is similar to the felsic mylonites, except that the plagioclase
is apparently somewhat more calcic (andesine in those containing clasts)
Mylonite—Undifferentiated in areas of no outcrop

LOWER PLATE OF LAKE CHAR FAULT

STERLING PLUTONIC GROUP (PROTEROZOIC Z)
Zha Hope Valley Alaskite Gneiss—Fine- to medium-grained, light-gray to grayish-orange-pink
alaskite gneiss composed of approximately equal amounts of quartz, microcline, and albite
to sodic oligoclase and minor amounts of muscovite. Biotite is commonly not present
but may, especially near the borders of the alaskite, constitute as much as 5 percent of
the rock. Accessory minerals are magnetite, apatite, zircon, and allanite. Epidote is com-
mon in cataclastic alaskites. Foliation is shown by mica alinement, where present, and
by platy arrangement of tabular feldspar grains; a prominent lineation is commonly
produced by quartz-rod alinement. The rocks become increasingly cataclastic in the Lake
Char fault zone and are mylonites adjacent to the fault. In the cataclastic rocks, 10-80
percent of the rock is granulated to a fine to ultrafine grain size. Where granulation is
less than 50 percent, the granulated grains occur in streaks that separate ungranulated
grains; where more than 50 percent, the ungranulated feldspar grains are in a matrix
of the granulated quartz and feldspar. The mylonites may contain a few small clasts of
ungranulated feldspar, but in many all minerals are completely granulated to such a fine
size that it is difficult to distinguish the minerals with the microscope
Zhba Biotite gneiss—Medium-gray, medium- to fine-grained gneiss, similar to and gradational
with Zha, but contains 5-10 percent biotite. May be equivalent to Scituate Gneiss and
is continuous with Scituate of the Oneco quadrangle (Harwood and Goldsmith, 1971).
On the other hand, may be equivalent to the Potter Hill Granite Gneiss of the Ashaway
quadrangle (Feininger, 1965a; Richard Goldsmith, written commun., 1980)
Porphuyritic gneiss—Light- to medium-gray, fine- to medium-grained granitic gneiss contain-
ing coarse, pink microcline grains as much as 5 cm long. The rock consists of approxi-
mately equal amounts of microcline, oligoclase, and quartz, 5-15 percent biotite, and
locally minor muscovite. Accessory minerals are magnetite, apatite, sphene, zircon, and
sparse hornblende. The unit is everywhere cataclastic, the degree of granulation ranging
from 25-75 percent of the rock. Near the edges of the porphyritic gneiss, as exposed
on the hills north of Glasgo, there is a narrow zone, 1-2 m in thickness, in which coarse
- ‘ feldspars are lacking, the rock is finer grained than normal, and it contains less biotite
Zmv | METAVOLCANIC GNEISS (PROTEROZOIC Z) —Heterogeneous group of well-layered, light-
— to dark-gray, fine- to medium-grained gneisses. Layering is on a scale of a few millimeters
to several centimeters. Quartz and oligoclase to andesine are major components of most
rocks; other constituents, which may be present from minor to major amounts, include
microcline, biotite, and hornblende or, locally, actinolite. Accessory minerals include
sphene, magnetite, apatite, zircon, and epidote-allanite. Interlayered alaskite is common.
All rocks exposed in this area have a cataclastic fabric, the degree of granulation ranging
from 30-100 percent of the rock
AMPHIBOLITE (PROTEROZOIC Z) —Dark-gray, fine- to medium-grained amphibolite or horn-
blende gneiss. Amphibolites are composed of hornblende and andesine with minor quartz
and biotite; hornblende gneisses are composed of roughly equal amounts of hornblende,
andesine, quartz, and biotite. Less common is biotite gneiss that has little or no horn-
blende. The protolith of these amphibole-rich rocks was probably a mafic volcanic rock,
andesite to basalt in composition
PLAINFIELD FORMATION (PROTEROZOIC Z)
Zpq Quartzite—Very light to medium-gray or yellowish-gray, fine-grained quartzite. Composed
of 80-95 percent quartz and lesser amounts of oligoclase, potassium feldspar, biotite,
and muscovite. Accessory minerals are sphene, epidote, and opaque minerals. All quart-
zite in this area is strongly cataclastic, having 90-100 percent of the minerals granulated
to a very fine grain size; in most samples the average grain is less than 0.1 mm. In other
areas where the quartzite of the Plainfield Formation is not cataclastic and is about the
same metamorphic grade as in this area, the average grain size is 0.75 to 1 mm.
Recrystallization of the quartz during cataclasis is indicated by the elongate shape of many
grains and commonly a strong lattice orientation
Zps Schist—Medium- to dark-gray or greenish-gray, fine- to medium-grained biotite-andesine-
quartz schist, with or without amphibole (green hornblende or actinolite), potassium
feldspar, and epidote. Locally, the schist has muscovite. Rare clinopyroxene-bearing calc-
silicate gneiss is also present. Accessory minerals include apatite, sphene, zircon, and
opaque minerals, and, locally, garnet and tourmaline. Thin laminae, a few millimeters
thick, of quartzite are common in the schist. Most of the schists of this area are cataclastic;
only the easternmost belt shows little or no cataclasis
Zpc Lenses of epidote-hornblende-bearing gneiss—The lenses surrounded by alaskite are light-
to medium-gray or greenish-gray, medium-grained andesine-microcline-quartz gneisses
containing about 20 percent mafic minerals, of which epidote and hornblende are typical;
other minerals locally present include biotite, diopside, garnet, and calcite; sphene is com-
monly present in minor amounts. One sample contained scapolite, probably as an alter-
ation of plagioclase. The lens between alaskite and a biotite schist of the Plainfield For-
mation is generally similar in appearance and mineral composition, except that the rocks
commonly contain 20-40 percent mafic minerals, and biotite is a prominent mafic mineral.
The epidote-hormnblende gneiss is interlayered with alaskite and is gradational into the
biotite schist of the Plainfield. The rocks are well foliated and massive to thinly layered.
They are probably hybrid rocks formed by assimilation of the schist by the alaskite magma

BEDROCK OUTCROPS—Large areas are abundant outcrops separated by thin till. Many
small outcrops are indicated by a structure symbol

CONTACT —Long dashed where approximately located; short dashed where indefinite; dot-
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; INTRODUCTION

The Jewett City guadrangle is in the southeastern part of Connecticut. It is underlain by high-grade
metamorphic rocks of pre-Silurian age and, in the southeastern part of the quadrangle, by the Preston Gab-
bro, apparently of Siluijan age. The southern two-thirds of the quadrangle was discussed in two earlier reports
by Loughlin (1912) ard Sclar (1958) as part of studies of the Preston Gabbro and the surrounding rocks.
As a result of recent s?tudies, changes in our understanding of the stratigraphy, structure, and metamor-
phism of eastern Comrecticut are responsible for substantive differences in the present map as compared
to the earlier maps.

The rocks of the JLwett City area are divided into two distinct groups by the Lake Char fault, a generally
north-trending, west-dipping thrust fault along the eastern side of the quadrangle. Rocks of the upper plate
of the fault include the ]guinebaug Formation, a lower, heterogeneous unit of metavolcanic and metasedimen-
tary rocks; the Tatnic Hill Formation, an upper unit of metasedimentary rocks, primarily pelitic gneiss and
less abundant calc-silicate gneiss and amphibolite; and the Preston Gabbro, a post-metamorphic intrusion.
Rocks of the lower plate include the Plainfield Formation, consisting of interlayered quartzite and mica-quartz
schist; an unnamed unit of metavolcanic gneiss in the southeast corner of the quadrangle; and the intrusive
granitic gneisses of the Sterling Plutonic Group. Both Loughlin (1912) and Sclar (1958) lumped all of these
rocks, except the Preston and the Sterling, into the Putnam Gneiss. The term Putnam Gneiss was raised
in stratigraphic rank b31 Dixon (1964) to Putnam Group, comprised of the Quinebaug and Tatnic Hili For-
mations, thus restricting the name Putnam to upper plate rocks. The deformational nature of the mylonites
that mark the trace of the Lake Char fault was not recognized by either Loughlin or Sclar, although Sclar
(1958) recognized mylonites and their significance elsewhere in the quadrangle.

The rock units of 'ﬁhe area are described in the explanation, and the basis for the separation of all but
the Preston Gabbro has been described elsewhere (Dixon; 1964; Goldsmith, 1966) and will not be repeated
here. | .

‘ PRESTON GABBRO

The Preston Gabb"ro underlies approximately the southeastern third of the Jewett City quadrangle. On
the basis of both field (Loughlin, 1912; Sclar, 1958) and geophysical (Longwell, 1943; Griscom and Bromery,
1968) studies, the Preston was interpreted to be a west-dipping laccolithic pluton, 1,200 to 1,800 m thick
(Griscom and Bromery, 1968, p. 426). The pluton consists largely of gabbro, much of which is hydrother-
mally altered, but it has a zone about 300 m thick of diorite to quartz diorite near the top. The diorite shell
can be traced around most of the gabbro exposure area, indicating the pluton has a somewhat domal shape,
rather than being basinlike, as suggested by Griscom and Bromery (1968). Another indication of the domal
shape is that trondhjerrnite dikes, which tend to occur in the upper part of the body, can be found on all
sides of the gabbro. Tle diorite is apparently cut off on the eastern side by the Lake Char fault, although
rocks exposed along the fault contact are so thoroughly mylonitized that the original nature of the rock can-
not be determined, other than that it was mafic. The gabbro intrudes the Quinebaug Formation on the north
and west, and it is separated from the Plainfield Formation and Sterling Plutonic Group both on the east
by the Lake Char fault and on the south by its extension, the Honey Hill fault.

The Preston Gabbyro is not one continuous body at the surface, as portrayed on the maps of Loughlin
(1912) and Sclar (195}'), but it is separated by an area of Quinebaug Formation into a larger northern part
in the Jewett City quadrangle and a smaller souther n segment mainly in the Old Mystic quadrangle. Loughlin
(1912) recognized that some of the rocks in the area underlain by Quinebaug are not gabbro, and he
mapped them as hornstone inclusions in the gabbro. Outcrop control is poor in the area of Quinebaug that
crosses Prentice Broolﬁ, but the few outcrops observed and locally abundant boulders indicate the area is
underlain mainly by Quinebaug, although minor gabbro offshoots occur in the Quinebaug exposures. The
continuation of the Quinebaug to the southwest is an area of abundant exposure in which Quinebaug and
gabbro are so intimately mixed it is difficult to separate them, and this surely represents a contact zone. A
complex fault pattern éxists between this area of Quinebaug and the southern limit of the Preston Gabbro
in the Old Mystic quadrangle to the south (Richard Goldsmith, written commun., 1980). The Quinebaug
and the Quinebaug-Preston contact zone probably represent down-dropped fault blocks.

The Preston Gabliro, as presently exposed, probably represents the upper part of an originally large
body that has been cut off at the base by the Lake Char fault. The gabbro is, on the whole, fairly felsic,
containing more than 50 percent labradorite. If mafic cumulates formed, they are not now exposed at the
surface and either are at deeper levels within the pluton or are covered by the Lake Char thrust plate. Loughlin
(1912, p. 98) reported a pyroxenite from the west side of Bay Mountain containing 65 percent clinopyroxene,
about 15 percent labradorite, and 20 percent ilmenite, so more mafic varieties of gabbro are apparently
present in minor amounts, but no truly ultramafic rocks have been identified.

On the aeromagretic map of the Jewett City quadrangle (Boynton and Smith, 1965; Griscom and
Bromery, 1968), the Preston Gabbro shows as a prominent magnetic high in contrast with the surrounding
rocks. A distinct low wraps around the gabbro on the east and north, indicating the gabbro is a tabular body
dipping gently west (G#iscom and Bromery, 1968, p. 426). The area of Quinebaug separating the two gab-
bro segments in the southern part of the Jewett City quadrangle shows as a magnetic low between the magnetic
highs over the gabbroit rocks to the north and south. Some of the dioritic to gabbroic outliers west of the
main Preston body shcw as anamolous magnetic highs, specifically the group of outliers near Prospect Hill,
the ones south of the Connecticut Turnpike and east of Rt. 164, and the one crossing Rt. 201 in the
northern part of the quadrangle. The anomaly over the outlier east of Rt. 164 is considerably broader than
the mapped extent of ‘lthe outlier. This is an area of poor outcrop control, and the outlier may be larger
than shown on the map, or the surface exposures may represent the upper part of a larger, mostly buried
mass. Other dioritic outliers, such as the one south of Rt. 138 and those south of the westward bend of
the Quinebaug River, have no magnetic expression.

The time of intrusion of the gabbro relative to the metamorphism and deformation of the adjacent
rocks has been the subject of some discussion. Loughlin (1912, p. 38-40) concluded that the gabbro was
intruded prior to regional metamorphism. He based his conclusion on the presence of numerous hornfels
inclusions near the top of the body and on the fact that the gabbro near the edges of the body is locally
gneissic. Sclar (1958, p. 125), on the other hand, concluded that the gabbro was emplaced after regional
metamorphism but prior to kinetic metamorphism (that is, cataclasis). The present study confirms Sclar’s
conclusion with the exception that cataclastic deformation preceeded as well as succeeded gabbro intru-
sion. Loughlin’s hornfels inclusions are, for the most part, inclusions of cataclastic Quinebaug, many of
which occur in undeformed diorite (some of the “hornfelses” in the central and northern part of the gab-
bro are apparently fine-grained gabbroic dikes). Fresh or partially altered gabbro and diorite, whether they
occur at the edges or In the interior of the body, show a well-developed igneous, subophitic fabric. The
foliated gabbro and diorite, which occur as commonly within the gabbro body as near the edges, are
cataclastically foliated, rather than regionally metamorphosed. In places, especially along the Lake Char
fault on the eastern margin of the intrusion and locally elsewhere, cataclasis is intense, and the gabbro
has been converted to/ mylonite. Thus, the sequence of deformation and intrusion is: (1) metamorphism
of the Quinebaug Formation and probably of the rocks of the lower plate of the Lake Char-Honey Hill
fault; (2) cataclastic deformation of at least the Quinebaug Formation; (3) gabbro intrusion; (4) continued
cataclastic deformation with formation of the mylonites along the Lake Char-Honey Hill fault; and (5) late
high-angle faulting. Hg}drothermal alteration of the gabbro may have accompanied either the cataclastic
deformation of step 4"lor the high-angle faulting that followed, or both. The presence of quartz-chlorite
veins in some areas of intense hydrothermal alteration suggests that at least some of the alteration accom-
panied late faulting. Multistage cataclasis of the lower plate rocks has not been conclusively demonstrated,
although it was suggested by Lundgren and Ebblin (1972). If there was significant movement along the
Lake Char-Honey Hill fault, which also has not been demonstrated, the Quinebaug-Tatnic Hill rocks may
have been separated fiom the Plainfield-Sterling rocks by a considerable distance, and the two groups of
rocks may have had cifferent deformational histories until they were brought together along the fault.

Trondhjemite dikes, commonly less than a meter in thickness, represent felsic differentiates of the gab-
bro (the dikes were called oligoclase granite by Loughlin (1912)). The dikes are found primarily near the
upper part of the gabbro body, but also occur in the adjacent metamorphic rocks. Most of the thin sections
of the trondhjemite shaw a cataclastic fabric. One dike, near the northwest edge of the body (sample 6 on
the map and in the analyses), cuts the Preston-Quinebaug contact. The Quinebaug here is strongly cataclastic,
but neither the diorite nor the trondhjemite is granulated, although both are slightly altered. The trondh-
jemite contains abundaiit (almost 1 percent) euhedral zircon and was sampled for U-Th-Pb age determination.
The zircons gave a concordant age of 424 +5 m.y. (Zartman and Naylor, 1984). If this number is accepted
as the time of intrusion and cooling of the Preston Gabbro, it indicates a Silurian age for the gabbro, a
Silurian or older age for the metamorphism and cataclasis of the Quinebaug Formation, and a Silurian or
younger age for cataclasis that involved the gabbro, specifically the Lake Char and associated faults.

| CHEMICAL ANALYSIS
Chemical analyses of several samples from the Jewett City quadrangle are listed in Table 1 along with

the norms and modes 6f each sample. Samples 1-6 are of Preston Gabbro and its differentiates. Samples
1 and 2 are of fresh ngbbro and show only minor alteration, primarily of olivine. Sample 3 was collected
about a meter from 2 and represents a hydrothermally altered version of sample 2. Sample 4 is a quartz
diorite collected near the western margin of the Preston sill, and 5 is a diorite in one of the mafic outliers
west of the main sill. S'Ample 6 is from the trondhjemite dike that was sampled for the radiometric age. The
locations of the analyzelq samples are plotted on the map. The analyses indicate a general trend of differen-
tiation of the gabbro, as shown by an increase in SiOy and a decrease in the FeO +MgO/FeO and the Na,O
+K,0/K,0 ratios. The Alk-F-M diagram of Figure 1 illustrates one measure of the differentiation trend.
One note of interest is #he very low K;0 content of the gabbro, such that even in the trondhjemitic differen-
tiate the K;0 content is/still less than 1 percent. Analyses of the other felsic dikes south of this area, however,
have given about 1.5 percent K,O (Loughlin, 1912) and 2.5 percent K,0 (Richard Goldsmith, written com-
mun., 1978). Sample g also differs from the other trondhjemite dikes in the area in its relatively low silica
content. Analyses reported by Loughlin (1912) and Goldsmith (written commun., 1978) give about 73 per-
cent silica, and thin sections examined from other trondhjemite dikes in the Jewett City quadrangle contain
20 to 30 percent quartz; only one thin section studied contained less quartz than sample 6.

Samples 2 and 3 were collected for analysis to determine chemical changes that may have taken place
during hydrothermal alteration. The changes are not large; the major changes are a fourfold increase in
H0 and a tenfold increase in COy in the altered gabbro. Other differences are a slight decrease in both
SiO, and CaO and an|increase in AlyO3 in sample 3. These minor differences result in a major change
in the mineralogy of sample 3; all the mafic minerals, except the brown hornblende, have been converted
to green hornblende, attinolite, or chlorite, and plagioclase is altered to chlorite and zoned, less calcic plag-
ioclase. The slight decrease in SiO, content of 3 and the absence of quartz associated with the green horn-
blende suggest that excess silica resulting from amphibolization of pyroxene was removed from the system.

The analysis of sample 1 is unusual in the high amount of Fe;,O3, which is reflected in the norm as
8 percent magnetite, as compared with 3 percent actually present in the thin section examined. This high
amount of magnetite in{‘ the norm decreases FeO available for calculation of pyroxene and results in excess
silica in the norm, rather than the olivine that is present in the rock. It also means an unduly low normative
ferrosilite (fs) component in the pyroxene; the fs content of the pyroxene in the rock is probably closer to
20-25 percent, as was determined by Sclar (1958, p. 97,99) and as is suggested by the high, negative optic
angle of the hypersthene. Most likely the excess Fe,03 is taken into the structure of the mafic minerals and
possibly also into the plagioclase. Petrographic evidence to support the presence of ferric iron in the mafic
minerals is seen as snjall rounded to vermicular blebs of magnetite in the reaction rims and alteration
products of olivine. Sample 4 also shows considerably more magnetite in the norm than in the mode, and
the excess ferric iron is probably incorporated into the amphibole. The only opaque in the thin section is
fine-grained blebs in the green hornblende. Thus, as with sample 1, the ferrous iron content of the mafic
minerals is probably higher than the normative fs would suggest.

Samples 7 and 8 are granitic gneiss of the Quinebaug Formation. The compositions are consistent with
that of rhyolite and plot very close to Nockolds’ (1953) average alkali rhyolite. This in itself does not prove
that the granitic gneiss isia metamorphosed felsic volcanic rock, but is consistent with field evidence to that effect.

|
METAMORPHISM

The metamorphic}ocks of the Jewett City quadrangle are apparently all in sillimanite grade; the Tatnic
Hill Formation is sillimanite-potassium feldspar grade, and the Quinebaug and probably also the Plainfield
Formations are sillimanite-muscovite grade. Precise delineation of the metamorphic grade is difficult because
retrograde metamorphism accompanied cataclasis of many of the rocks. Muscovite occurs in many of the
rocks of the Tatnic Hill, but most, and possibly all of it, is secondary muscovite replacing feldspars and sillimanite.
Most likely, the original metamorphism of these rocks reached a temperature at which muscovite was no
longer stable. No attempt was made to extend the hypersthene-cordierite isograd of Snyder (1961) from
the Norwich quadranglé to the west into the Jewett City quadrangle. No cordierite was observed in the rocks,
and hypersthene developing at the expense of biotite was observed in only one sample, from an outcrop
considerably north of the projected extension of the isograd. A more serious discrepancy exists between
the metamorphism as indicated here and that of Sclar (1958), who drew a sillimanite-garnet isograd
approximately along the Tatnic Hill-Quinebaug contact and considered all the rocks east of that line to be
of garnet grade. Sillimanite-bearing rocks east of his isograd are not common, but there are enough
exposures of sillimanite schist interlayered with the hornblende gneiss to confirm that these rocks are sillimanite
grade. The fact that mgst of the rocks of the Quinebaug do not contain sillimanite is due to the bulk com-
position of the rocks, as Sclar suggested (1958, p. 10) but did not pursue.

The metamorphic grade of the Plainfield Formation and associated rocks in the lower plate of the Lake
Char fault has not been precisely determined in the Jewett City quadrangle, as none of the rocks observed
is aluminous enough to contain aluminum silicate minerals. Feininger (1965b) and Loughlin (1912, p. 58)
reported minor sillimarnite in the schists of the Plainfield Formation in the Voluntown quadrangle east of
Jewett City. Mineral assemblages in the biotite schist and the calc-silicate rocks of the Plainfield are consis-
tent with sillimanite-muscovite grade of metamorphism, and this is considered the most probable metamor-
phic grade. ‘

‘ FAULTS

The Lake Char fault is the major regional fault of the area. It extends northward along the eastern side
of Connecticut and connects with the complex of faults in eastern Massachusetts in, as yet, some undeter-
mined way (see Castle and others, 1976). South of the Preston Gabbro, the fault bends to the west to become
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the Honey Hill fault and then extends westward at least as far as the Connecticut River (Lundgren and others,
1958; Dixon and Lundgren, 1968). The fault is marked by a zone of intense mylonitization that is generally
thicker in the Jewett City quadrangle than to the north and west. The thickening of the mylonite zone
probably was due to the buttressing effect of the Preston Gabbro, which allowed a greater pressure to be
exerted on the rocks beneath it. In the lower plate of the fault, the effects of cataclasis die out in a few hun-
dred meters east of the fault, except in the southern part of the quadrangle, where cataclasis persists and
local mylonite zones can be traced out. In the upper plate cataclasis is pervasive over a large area, and most
of the rocks of the Quinebaug and Tatnic Hill Formations show some granulation of the constituent minerals;
granulation in the gabbro is less pervasive and more localized. Zones of mylonite that have 90-100 percent
granulation mark the trace of thrust faults within the upper plate. One such zone is along or near the western
and northern edge of the Preston Gabbro and suggests a complex of thrusting. The Quinebaug-Preston
contact is not, however, everywhere a fault, and much of the faulting is within the Quinebaug above the
gabbro contact. Another zone of mylonitization is along the Quinebaug-Tatnic Hill contact, which probably
is everywhere a fault contact. This fault puts the higher metamorphic grade rocks of the Tatnic Hill over
the slightly lower grade metamorphic rocks of the Quinebaug.

A complex of high-angle faults displaces and is younger than the mylonitic thrust faults. In the upper
plate of the Lake Char fault, the high-angle faults are generally northwest trending, and the offset is com-
monly on the order of a few hundred meters. Although some of these faults offset the Lake Char fault,
they apparently do not extend far into the lower plate. High-angle faulting is not as extensive in the lower
plate as in the upper plate, except in the southern part of the Jewett City quadrangle and the Old Mystic
quadrangle to the south (Richard Goldsmith, written commun., 1976), where the faulting is complex. One
high-angle fault in the lower plate trends subparallel to the Lake Char fault, and it can be traced by alined
zones of silicification and brecciation into the Plainfield quadrangle to the north (Dixon, 1967). This fault
is probably related to the fault marked by ‘the Lantern Hill silicified zone to the south (Loughlin, 1912).
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Table I.—Chemical analyses of selected samples from the Jewett City quadrangle

Preston Gabbro and differentiates Granitic gneiss

of the Quinebaug

Formation
Sample no. 1 2 3 4 5 6 7 8
Field no. J4a-47 J4-50 J4-51 J4-44 J1-39 J2-12 J4-41 J4-45
Sio, 47.7 47.1 45.0 52.6 49.0 62.0 74.3 72.8
Al,04 18.9 18.5 19.6 15.5 16.9 18.6 13.7 13.8
Fe,03 5.5 2.1 1.7 3.2 4.3 3.6 0.16 0.14
FeO 3.8 6.4 6.7 4.9 8.5 3.1 1.2 1.5
MgO 10.4 10.6 10.4 7.6 3.3 0.80 0.05 0.10
Ca0 9.8 10.2 9.3 9.9 6.8 3.3 0.68 1.1
Na,O 1.4 2.3 2.1 2.5 4.4 6.1 3.9 3.3
K50 0.02 0.04 0.03 0.27 0.89 0.81 4.6 5.0
H,0 + 0.84 0.71 2.9 1.4 1.1 0.57 0.66 0.48
H,0- 0.04 0.12 0.08 0.04 0.08 0.08 0.11 0.11
TiO, 0.52 0.70 0.64 0.93 2.0 0.92 0.13 0.24
P,0g 0.05 0.17 0.21 0.16 1.1 0.05 0.04 0.06
MnO 0.14 0.12 0.11 0.1 0.14 0.07 0.02 0.01
co, 0.02 0.02 0.21 0.10 0.02 0.02 0.02 0.02
Total 99 99 99 99 99 100 100 99
CIPW normative minerals
si 3.03 6.78 0.15 14.82 32.17 31.77
c 0.20 1.87 1.23 1.17
or 0.12 0.24 0.18 1.63 5.40 4.82 27.51 30.13
ab 12.06 19.81 18.51 21.64 38.25 52.00 33.40 28.47
an 46.03 40.75 45.25 30.96 24.38 16.04 3.02 5.04
di-wo 1.25 3.96 7.33 1156
en 1.02 2.72 5.27 0.54
fs 0.07 0.93 1.40 0.60
hy-en 25.34 8.86 10.40 14.09 7.90 2.01 0.13 0.25
fs 1.80 3.05 4.03 3.74 8.66 1.42 1.92 2.31
ol-fo 10.72 11.62
fa 4.07 4.97
mt 8.12 3.10 2.57 4.75 6.40 5.11 0.23 0.21
il 1.01 1.35 1.27 1.81 3.90 1.76 0.25 0.46
ap 0.12 0.41 0.52 0.39 2.68 0.12 0.10 0.14
cc 0.05 0.05 0.50 0.23 0.05 0.05 0.05 0.05
% an in plag. 79 67 71 59 39 23 8 15
% fs in hy 7 26 28 21 52 41 94 90
Modal composition
Quartz 9 1 11 31 35
Orthoclase 32 28
Plagioclase 61 61 42 38 44 76 30 27
Clinopyx. 7 6 X
Orthopyx. 21 1
Olivine 3 21
Ol. rims + 4 3
alt
Hornblende
Brown 2 2 4
Hornblende
Green 24 39 37
Actinolite 6
Biotite X 0.5 7 5 6 8
Opagques 31 21 1 0.4 7! 42 0.1
Sphene X 0.3 X X
Rutile 0.8
Apatite X 0.4 1 0.2 X
Zircon X 0.8 X X
Chlorite 1 21 2 2 1
Muscovite 2 2 1 0.5
Calcite X 1
Epidote 2 2 6 0.5 0.7 X 1
% an in
plag. 70 60 50 50 32 23 25 17

(All numbers rounded off to nearest percent, except those less than 1 percent. X indicates present but less
than 0.1 percent of the rock.)

1 Magnetite; in samples 1 and 2, associated with minor green spinel.

2 Mostly hematite.
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Figure 1—ALK-F-M DIAGRAM SHOWING THE DIFFERENTIATION
TREND OF THE PRESTON GABBRO
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