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Pe 120y

iy The Putnam quadrangle is located in the northeast corner of
"];-}'?'Connecticut. The rocks of the area are probable lower to possibly
IV:QAﬁ middle Paleozoic sedimentary, volcanic, and intrusive igneous rocks

|that were regionally metamorphosed to a medium to high grade, andfmanﬂ

! rp_of which were subsequently deformed'§etac1astica11y. Most of the area

"1 is in the upper plate of the Lake Char fault (Dixon and Lundgren, 1968)
; which cuts the extreme southeast corneerf the Putnam quadrangle. Rocks
. *.|]of the lewer plate of the fault are not exposed, but exposures south

. land east of the quadrangle indicate the Scituate Gneiss underlies that

corner, ‘Bedrock units in the upper plate>of the.Lake Char fault are
) f:ifiu . |the Quinebaug Formation, a heterogeneous group of metavolcanic rocks;

:iz | the Tatpic Hill Formation, a sequence of pelitic'gneisses with lesser
amounts of cale:eiiicate gneiss; the Hebron Formation, a thinly layered.;
fine-grained calcic schist; the Scotland Schist, a pelitic schist; theu

— [Southbridge Formation, a'pelitic gneiss here considered to be correla-

tive with the upper part of the Tatnic Hill Formation; and the Ayer -

“17  |Granite ‘of Emerson (1917), a heterogeneous granitic gneiss which may '

.

18 Jbe intrusive in origin or may be a metamorphosed felsic volcanic rock{

19 Granitic to pegmatitic gneisses cut all bedrockvunits within the

quadrangle but are most abundant in the upper part of the Tatn1c

;i_u Hill Formation and in parts of the Hebron. All rock units except the

'k i.¥ff.2a/ Ayer Granite have been mapped and descr1bed in the surroundlng quad- :
f'}?}?S rangles (Dixon, 1968a; 1968b; 1974 add Pease, 1972) and only the Ayer

'5?‘ will be further descrlbed here..ﬂ“

survey .
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|for the belt of granitic gneiss that extends from the Putnam quadrangle

|2s partly coarsely porphyritic, with feldspar megacrysts 2-8 cm (1-3
“|[in.) long. The porphyritic rock occurs in broad bands which alternate

“lwith bands of fine-grained, nonporpﬁyritic rock, The rocks typically

dioritic rock, Thls general descr1pt10n fits very well the Ayer rocks

in the Putnam quadrangle and Emerson's name of Ayer 1s netalned for"

Ayer Granite:--The name Ayer Granite was used by Emerson (1917)

7

north, almost to Worcester, Mass. This belt of gneiss is not continuou
/‘ﬂ‘A % L A

with the belt of type Ayer in Ayer, Mass., but is on strike with it,

is associated with similar rocks, and has similar compositions and

étructures. Emerson (1917, p.'224-225) describes the type Ayer Granite

contain both muscdvite and biotite. Locally there are bands of a dark

the belt of rock. *< ;%{Lﬁ*‘*'

2 & u 8, oovznnnm'r an‘rmo orncx: 1939 O = 811171
o Ly . u1 100




'  j1' The Ayer Granite is probably genetically related to the Canterbury
";é,:vand.Eastford Gneisses south and west of this area, (The Canterbury

ﬁaf;'A and Eastford Gneisses are considered to be equivalen: rocks in opposite _?

‘ limbs of the Hampton synciine, and cﬁaracteristics of the Canterbury

. |given below would, for the most part, apply also to the Eastford). The

o ke

two groups of rocks occur at a generally similar stratigraphic level ,g.ﬁ;i

and have similar compositions, but differ structurally and texturally.

A%

8 The'Canterbﬁry.fqrms a sill mostly within the Hebron Formation although fé.f’
-4}-, 9 |it cuts across it locally upward and downward, The Ayer is mostly

10— |between the-Hebron and the Yantic Member of the Tatnic Hill Formatidn

1 . Tn although in the southern part of the Putnam quadrangle it is within

i1 12~ |the Yantlc.A The rocks of both sills are mostly granodlorlte to quartz

13 |[monzonite in composition, although both may range from quartz diorite _

.,

14 |to granite; the dark dioritic lenses have not been observed in theﬂff‘”

15— [Canterbury., Compositional differences between the two rocks are .

i1 . 16 Jmostly reflected in the mica content, The Canterbury is a biotite
17 |gneiss and contains muscovite only as microscopic inclusions in

18 |plagioclase, The Ayer shows much greater variability both as to

“ g5 3 kind and amount of mica. The porphyritic variety_is a biotite gneiss
20— |although it commonly contains secondary muscovite after plagioclase,
21 |The nonporphyrltlc gnelss is ma1n1y a muscovite gneiss w1th or without

2 accompanying 510t1te' locally it is a biotite gnelss and resembles

Eiﬁ " 23 [the Canterbury; The most striking difference between the Canterbury
11 e , _ . : , |
44 .. .2¢ |and the Ayer is the heterogeneous, layered nature of the Ayer as

25— lopposed to the massive, uniform nature of the Canterbury. In the:Ayer

. K : e g, ey - ' . 3 U, 8, GOVERNMENT PRINTING OFFICE 1 1959 O » 511171
1 L . ’ < 2 . . 807100
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14

the porphyritic gneiss and the various varieties of nonporphyritic
gneiss are interlayered with each other on all scales; where separated

on the map it is on the basis of the most prevalent variety, The two

.|rocks also differﬁtexturally; the Canterbury is porphyfitic, containing

feldspar megacrysts that average 1 cm in diameter, and vary little from
4 B

this average. The porphyritic gne1ss of the Ayer contains varlable,

sized feldspar megacrysts that are as much as 5 cm long, commonly»:'

showing a well-defined Carlsbad tw1n plane.. R ' '~i:jflﬂf
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The age of the Ayer Granite in the Putnam quadrangle can be
established only within certain limits. Uranium-lead systematics

from zircons in the porphyritic Ayer Granite along strike to the
northeast in Massachusetts give én age of 435 m,y., indicating a late
Ordovid¢ian or early Silurian age. Zircqn and whole rock RB/Sr analyses
of the Canterbury and Eastford Gneisses give ages of 405 and 400 m.y,
respectively, or a late Silurian or early Devonian age,~assuming the
Silurian-Devonian boundary to be approximately 410 m.y. (Bottino and
Fullagar, 1966). (All radiometric analyses from R, Zartman, oral
communication, 1974). As indicated above these two groups of rocks

are thought to be génetiéaliy related, and it is not yet clear whether
or not this 30 m.,y. difference in age is reali _For the most part the’
Ayer Granite in Méssachusetté is in a.lower grade metamorphic terréne

than the Canterbury and Eastford Gneisses, and lacks the metamorphic

foliation imposed on the Connecticut'rocks, including the Ayer Granite

wof“the Putnam\gqu;anglé. Thds it is possible the Connecticut rocks

are older than the analyséd age, and thérages reflect a yqﬁnger de-
formation. Until these discrepancies ecan be resolved, a general age
of Silurian is assigned to the Ayer Granite in the'Putnam quadrangle.

The layered nature of the Ayer body suggests'fhé possibility that:
the rocks may be metamorphosed felsic volcanic rocks. 'fhg'layers )
within the body are parallel to the foliation and, lam nétién in the
rocks where present; discordant contacts between laygrs were not

observed in the quadrangle, . Some of the more massive units, such as.

the porphyritic gneiss, may represent shallow intrusives in a volcanic
pile. ~ : I . - :

S U, 8. GOVERNMENT PRINTING OFFICE 1 1959 O - 811171
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Structure

. pf these features was useful -in plotting the larger faults,

Faults:--Four northeast-trending zones of thrust faults; several

- |northwest-trending and one northeast-trending fault have been mapped
~|in the Putnam quadrangle, Of these the thrust faults are the earlier
"|and are offset by the northwest faults although the time separation

‘|cannot be determined and, at least for some, may not have been great;

there also may have been some overlap in the two types.of faults.
Numerous small faults, of no épparent regional significance, can
be observed in outcrops, especially in the Tatnic Hill and Quinebaug
Formations, Many of these were measured and a few plotted on the map
(as'in the roadcuts on Rt., 52 northeast of Mechanicsvi#le, and west qf
the West Thompson Dam). The faults are widely diverge:t in attitude
and in‘sénse and style of movement, Where these faults cross unit
contact, offsets are only a few feet, Also common, especially in the
cataclastic rocks of the lower part of the Tatnic Hill Formatibn aﬁ&;i?
the Quinebaug Formatibn are élickensided surfaces, Thesg,tookareléfjf

widely divergent in attitude'aﬁ&tihA6rientation‘of the-slicks{g-ane_;f

i
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/7 N o . .
The thrust faults are all marked by cataclasis and mylonitization

"‘".'.i.fﬂh{z) g2 e e

IR

|near the faults. The most intense and most widespread cataclasis is

in the eastern part of the map near the Lake Char fault. Rocks adjacen

(g4

- |to the Lake Char fault are not exposed in the Putnam quadrangle, bu£
exposures to the south and east in.the_Danielson and Thompson qua@réngles:'
(Dixon, 1968a; 1974)‘indicate it mﬁsf.cut the southeast corner of‘_
Putnam. The Lake Char fault forms the contact between the Scituate
Gneiss bf the Sterling Plutonic Group in the lower pléte and the Quine-'J:
baug Formation in the upper plate. Most of the‘éxpose& Quinebaug
between_the Lake Char fault and thé Tatnic Hill Formation has a cata-
‘|clastic fabric, |

A second fault ione'occurs at or near the contac: of the Quinebaug
and Tatnic Hill Formations, and in the lower part'of:the_Tatnic Hili;_

\

where a series of thrusts are marked by cataclasis, locally intense, andifoj

repetitions of strafigraphic units within the Tatnic Hill. Also'in-rlii
‘|dicative of a fault near the Tatnic Hill-Quinebaug contact'is an in- .
version of isograds. The lowermost Tatnic Hill is in tﬁe sillimanite-;
potassium feldspar metamorphic grade. The metamorphic grade of the
Quinebaug cannot be determined in the Putnam quadrangle as no pelitic
_|rocks were observed. The mineral assemblages'of the Quinebaug are,:v ﬁ "'

however, the same as those in the Quinebaug south'of‘this'area where th

W

rocks are assoc1ated w1th 51111man1te-muSCOV1te-bear1ng gnelsses and it
is assumed the metamorphlc grade is the same as it 1s to the south. Thys,

lalong this fault zone h1gher grade metamorphxc rocks over11e lower g o

grade rocks. . ﬁ”'f: ??i\f
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A thlrd zone of thrust faulting.occurs along the western edge of
the Ayer Granite north of the Putnam fault, The fault separates Ayer
from the adjacent Scotland Schist and the Hebron Formation to the northl
The fault cuts out the Scotland Schist to the north, the axial surface
ef the Hampton syncline (see sectien'AfA'). and the staurolite-silli-
manite ieograd. Exposures near thié"fault are not abundant but where
seen the rocks are strongly cataclastic and locally mylon1tes. Small
ultramylonite dikelets, commonly 1ess than 1 cm th1ck occur in the
cataclastic Hebron exposed east of Paine District Road,-as well as in
Hebron boulders-in that,vicinity. The cataclastic Ayer Granite ex-
posed on Chandler Hill has been silicified. A branch of this fault has
been drawn along the east side of the Hebron Schist exposed west of:.
Paiggﬂgistrict Road. The schist isistrongly sheared and its low mega-
morphic grade is apparently the result of retrogre551ve downgrad1ng of
a previously staurol1te grade rock, ser1c1t1c pseudomorphs after 1.

A 4',-‘.‘

probable staurolite were observed locally.v'

o+ . U. 8, OOVliNT nnmm orncu 1989 O = 511171
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© s—[ness) of cataclasis occurs along thé;fault contact. The cataclastic

10

':E}'n
o
.13
14
15—
= ”
/
e ]
T 17
Y
19
" 20—
i
22

23

24

Inorthwest corner of the quadrangle, and separating the Hebron Formation
lerom the Southbridge Formation, This fault apparently cuts out the

|sillimanite-staurolite isograd. ‘A narrow zone (a few metres in thick-

|rocks dip northwestward about 20°, suggesting a 20° dip of the fault
-ﬁ plane. Cataclast1c Hebron rocks w1th ultramylonite occur in Gravelly
" |Brook about 450 m southeast of the fault or 150 m stratlgraphlcally

below the 20° Fdipping_fautt. These could indicate a local flattening

loffshoot of the fault,

The fourth thrust fault is fhe Eastford fault cutting the extreme

in the plane of the fault as projected above the ground or a local

‘Scotland Schist and Hebroﬁ Formation exﬁosed'west of Pomfret Cente
in Wappoqdia Brook aré.strongly cataclastic and contain ultramylonite
dikéletsz~ These rocks are near the axial zone of the Hampton syncline,
but are in the overturned 1imb and structurally above the axial surface
3nd:fhg§:jggiééfé movement in.the overturned limb, Exposures are'not
sufficient to define a fault, but the cata@lasis may rep?ésent incipien
movement;that, north bf thé Pptnamffau1§,:resulted in'the faultAaéppgf
thefyest%margin of the AYér Grgnitg;f; f“;”ﬁ‘ e T Rt i
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Several high—angle‘northwest-trending faults break the rocks of
the area, but for the most part offsets are simple and no more thaq.a 
few hundred metres, Many of these northwest-trending faults are ré—
flected on the aeromagnetic map of the quadrangle (U.S, Geol; Survey
1969a) by an offset of fhe northeast-trending aeromagnetic'lineaménts.
The largest fault, both in length and-iﬁ apparent offset, is the
Putnam fault which extends from the Lake Char fault in the Southeast
corner of the quadrangle to the northwest corner, "It abparently does
not offsét the Lake Cﬁar fault, as no evidence for it 1as found to the
southeast in the East Killingly quadrangle (G. Moore, written commun, ,
1968). To the northwest the fault continues across the northeast
corner of the Eastford quadrangle (Pease, 1972) with a simple offset
of about 150 m,  Near fhe community of Putngm the fault is complex,
most likely as the result of iﬁteraction of differential stress from
two other faults intersecting the.Putﬁam fault in the vicinity of the
village of Putnam.IVOne is the west-trending fault on'the northeast"-}
side of the Putnam fault aﬁd the other is:the north-northeast fault'
on the southwest side, .The effect has been to splinter éhe Putnam. -
fault into two branches, with the horét between the two branches -
squeezed up relative to the two sides and rotated counterclockwise;'
Fairly strong counterclockwise,rotational drgg was also imposed oﬁ‘the
rocks on either side of the branched faulf; Southeast aﬁd northwest of
the horst, away from the effects of the two intersecting faults,

movement on the Putnam fault was simple with the northeast side moved

25—

up relative to the sputhwest side, without strong drag on either side,
JENSPREE S e 0 S e . 10' " U8, GOVERNMENT PRINTING OFFICE { 1959 O = 11371 -
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|to as the Hunts Brook- Chester syncline), The trace of the axial sur-

The northeast-trending fault is'projected into the Putnam quad-
rangle from the Danielson quadrangle where it is exposed in two places
(Dixon, 1968a). There is no strong evidence for it in the Putnam
quadrangle, althoughithe'Scotland Schist erposed east of Gary School
Road is strongly cataclastlc. The fau1t~apparent1y terminates.againSt
the Putnam fault; there 1s no eV1dence ‘for a continuation of it north
of the Putnam fault. s |

L)

Hampton syncllne.-—The ‘Hampton syncline is a part of a major Tee

cumbent fold that has been traced across much of eastern Connectlcutj

.(Dlxon, 1968b' 'Diron and Lundgren, 1968, in which the fold was referre

l

. face of the Hampton syncllne is drawn through the middle of the Scot-

land Schist, the youngest metasedlmentary rock unit of the area. North| .. ‘-

of the Putnam fault the ax1a1 trace is cut out by the thrust fault

.|along -the west»51de of the Ayer Granite (see section A-A'), On this

| basis only the belt of Hebron Formatlon east of the Scotland Schist in

the south central part of the quadrangle is in the normal ‘limb of ‘the

fold; ~the rest of the Hebron 1s in the overturned limt | . Also on thls

e
i

ba51s the Southbrldge Format1on, in the northwest corner of the quad-
,AI
rangle would be the overturned equlvalent of the Yant1c Member of the

TatnleAHlll FQrmatlon.. ;fﬁfiﬁ

11 . U. 8, GOVERNMENT PRINTING OFFICE 1 1939 O = 511171 -
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'1_ The most compelling evidence for the existence of the Hampton

2 . |syncline is southwest of the Putnam quadrangle, Substantiating evidenc

[¢7)

g for a fold in this area is a repetition of lithologies of the Hebron
vt Formation across the axial surface in the‘northern part of the Daniel-
5; son and southern part of the Putnam quadrangles. In Day Brook in |
E ' 'northern Danielson a dlstlnctlve, spotted actinolite- ca1c1te-b10t1te-

/‘—;;’;;?;,wquarfi”ﬁnae;;ne schist, in which the spots are aggregates of actlno-'
‘ifiég lite and biotite is interlayered with normal Hebron calc-silicate |
f 9_t:rocks. These calcic schists are interfolded with but stratigraphically
I'xd; above a phyllitic schist shown on the Danielson map (Dixon, 1968a) as
';ij;-j Scotland Schist, but which is more 1like the Hebron schist in the Putnam :
i:j:2¥  quadrangle than it is like typ1ca1 Scotland that is it is richer in .
~4f1%35" sulfides and lacks the coarse muscovite plates of the Scotland Sch1st, ,;;fa~

‘f.f14 and was probably misidentified. A 51m11ar, but reverse, sequence of ,;

15— [similar 11tholog1es occurs in Wappoquia Brook west of Pomfret Center. B
16 - There the calc-silicate Hebron schists, with the 1nter1ayered spotted rff
17 |schist, is structurally overlaln by the phyllitic schist, Thus the _

~:. /18 [Day Brook exposures in northern Danielson would be in-the normal 11mb

/// 19 jof the Hampton syncllne ‘and the Wappoqula Brook- exposures 1n the Putnam.“

Egv: : A_2¢_quadrang1e would be in the overturned llmb fﬁf;If

. , fg S 12 TS s oov:mmnrr PRINTING OFFICE 1 1959 O = 811111 " .
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‘Inormal limb.

‘|structure in eastern Connecticut,

The Hebron Formation in the overturned limb of the Hampton syn-

cline has a considerably greater apparent thickness than that in the

This is true not only in the Putnam quadrangle, but for .
the entire overturned part of the Chester-Hampton syncline southwest. of

this area. This could be in pért‘ ‘A result of original thickéning of

the sediments to the west, but is’aimbsf certainly in part due to
intense folding and low angie thrusting of the overturned limb, Both
fgatures can be observed iﬁ lérge’exposures of Hebron Formation to the
southwest, as for instancé road cuts on Rt. 2 in the Fitchville quad-
rangle (Synder,'1964). | |

Geologlsts mapping west and north of the Putnam quadrangle do not
acéept this 1nterpretat10n of the Chester-Hampton syncline as a reglona
They believe they have evidence in-
dicating that the rocks in the overturned limb of the syncline are,

in fact, not overturnedA.but lie in a normal stratigraphic sequence,
interrupted by a series of thrust faults. (See Peperanlwheu, 1975'
Dixon, in press ) This difference 1n structural interpretation also
implies a dlffe:encelln strat1graph1c interpretation, and they assign-
a yéunger age'to units such as’theVSoﬁthbridge, Hebron aﬁd'Scotlénd

Formations than'is assigned<here. Resolut1on of thxs d1fference 1n

linterpretation W111 have to come W1th future work.- . .j;f"
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.|Aeromagnetic map interpretation

|showing a maximum difference of about 200 gammas, The -ock types and

The aeromagnetic map of the Putnam quadrangle (U,.S.G.S., 19693);
shows two areas of contrasting magnetic character separated by a steep
magnetic gradient. The weStern_tonthirds of the quadrangle has a

subdued magnetic character, with widély spaced magnetic contours

formations that underlie this area include, the granitic gneisses of the
Ayer Granite, pelitic schists and gneissee of the Scotlerd Schist,
Yantic Member of the Tetnic Hill Formation and the sill panite gneiss
at the top of the lower ﬁember of the Tatnic Hill, and the calc-silicatp
schists and gneisses of the Hebron Formation-and the Fly Pond Member

of the Tatnic Hiil. The eastern third‘of the quadrangle shows a much
more complex magnetie pattern withrc105e1y‘spaced magnetic contours and
anomalies of 500-800 gammas. Tﬁe rocks generating this;complex pattern
1nc1ude the pelitic gnexsses of the lower member of the Tatnic H111
Formation, except for the uppermost 250 m of the sillimanite gneiss,

and the biotite and hornblende gnelsses and amphlbolltes of the

Quinebaug Formatlon. The steep gradlent that separates the two areas

1

follows very closely the contact- between the mapped belt of calc- 5111cateA’?u'”“

gneiss in the lower'member of the Tatnic H111 and the underlying silli-
manite gneiss. Thus the sillimanite gnelss that overlles the calc-

silicate gneiss is on the magnetically low ‘side of the gradient, al—

~

though it is megascopically indistinguishable from the stratigraphicall

lower sillimanite gneiss, and to. the south, where the calc-silicate

gneiss lenses out, is contlnuous w1th it. South of the Putnam fault tﬁF
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gradient flattens considerably. To the south of the Putnam quadrangle
this gradient, separating areas of differing magnetic character per-
sists at about the seme stratigraphic level to the Honey Hill fault,
and to the north,. to the eastern side of the Webster quadrangle to the
Lake Char fault, although throughout much of th1s dlstance 1t is

rarely as steep as in the Putnam quadrangle.
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In the Putnam quadrangle there are a few places where there are
good bedrock exposures across the magnetic gradient and it was possible
to sample the rocks across it, The magnetic susceptibility of these
samples’ was determined by L.A. Anderson of the Branch of Theoretical an
Applied Geophysics of the U.S. Geological Survey, and the magnetic
susceptibilities ‘are given in table 1. ‘One set of samples came from
north of-Duquette Street, west of North Grosvenor Dale, and a second
set was collected about 400 SOOﬁn_fone -quarter mile) south of Bu11
Hill Road, Sample measurements indicate that the magnetic 1evels.
shown on the aeromagnetic map are a function of the magnetic properties
of the rocks exposed at the ground surface, The magnetic susceptis
bility of the caicfsiiicate gneiss (samples P4-58,P4-9) and the
siliimanite gneiss (samples P4-57, P4-10) west of the gradient is
significantly lessithan that of the sillimanite gneiss on the east side
(samples P4-59, P4-7), " The difference in megnetite content indicated
by these numbers is not visible in hand sample (although it can be de—-
tected by a 51np1e,.magnet1c stud finder, s uspended by a wire) and the
sillimanite gneisses on either side of the gradient are otherw1se in-
_gigtinguishableX"'Thebcause of'this abrupt increase in magnetite con;
tent of the rocks is not clear, It does not represent.a structoral
discontinuity; there is no evidence of faulting in the closely speced

bedrock exposures, nor is there evidence of truncation either of unit

trends in the rocks or of magnetic trends on the aeromagnetic map.

It'could represent a metamorphic change in which magnetite was formed

from one of the preexisting phases during progre551ve regional

L .
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metamor_phism. The gradient is close to the sillimanite-~muscovite
‘and silliﬁanite-potassium feldspar isograd, so the rocks were at or
near a temperature where phase changes were taking place, Another

| possibility is that it represents a difference in iron content in the
original sediments. Chemical analyseeaeﬁ similar rocks to the'south
(Snyder, 1964; Dixon, 1968b) suggesf'the rocks on the east side of
the_gradient have a higher total iron centent than those on the west;-

Before either of these p0551b111t1es can be evaluated systematlc

sampling across the gradlent 1s needed for analyses of the rocks and

the m1neral phases 1nv01ved

17 - . . u. 8, oovnnuzu'r anmo orncll 1959 O« 81111
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‘|magnetic anomaly in the northeast corner of the quadrangle, and the

|which peaks about 230 m east of Pompeo Road and is expressed by a 900-

‘|and Pompeo Road, southwest of the peak value of the anomaly, and these

by the Quinebaug Formatlon wh1ch 1s typlcally qu1te varlable 1n mag-ﬂ”

A third set of samples was collected from around a large positive

measured magnetic susceptibilities are given in table 1. This anomaly,
gamma dlfference from trough- to peak};i§,also produced oy rocks ex-
posed at the surface. Sample P4-101 was collected nerc the intersec-
tion of Pasay Road’and Buckley Hill Road, on the‘southeast.flank of the
anomaly. The other three samples were collected on Buckley Hill Road
have a significantly higher magnetic sgsceptibility than P4-101,
Another prominent magnetio anomaly in the southeast corner of the map,
606;700 gammas'in amplitude,.cannotrbe explained by surface bedrock,
as it is over‘a"large tilljhill-with no-bedfock'exposures. However,
the magrietic gradients‘strongly smgéest_that the source rock liea very

close to the surface.

%indfhgﬂzhgmpson quadrangle (u. 8.6, S 1969b) are in an area underlalni

netic character, a:'i )
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-, . PRELIMINARY BEDROCK GEOLOGIC NAP OF THE PUTNAM QUADRANGLE, CONNECTICUT
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‘| - PRELIMINARY BEDROCK GEOLOGIC MAP OF THE PUTNAM QUADRANGLE

CONNECTICUT

By H.,R, Dixon 1976

‘Mineral modifiérs in rock names are given in order of increasing

.| abundance, with the least abundant mineral listed first, Minerals iﬁ
}ilparentheseﬁ are not present in all rocks. All colors ci£ed are the
‘closest match to colors of the Rock Color Chart by E.N., Goddard and

if"others G.S.A,, 1948,

55

DESCRIPTION OF MAP UNITS

SCITUATE GRANITE GNEISS-- Not exposed in the quédrangle but f.
~ must underlie the extreme southeast corner in the 1§wer e
“. plate of the Lake Char fault, Where exposed just eaét'

“of ‘the quadrangle'bprder is a blastomylonite gneis§ ...

.contéining feldspar porphyroclasts as much as 1 cmf .=

N-and chlor1t1zed blotite.f
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PEGMATITIC AND GRANITIC SILLS AND DIKESe—Lightecolored:

.coarse- to fine-grained rock varying in composition

varying proportions of quarfz; microcline and oligo-

- clase, secondary amq&nts‘of either or both biotite and
"’ muscovite and accessory sphene, opaque minerals, apatite
:'iircon, epidote-alldnite and locaily garnet,
! 515 commonly well fol1ated and locally falntly laminated
Lf' a1though some of the coarsevgralned rocks are nonfolla-
' ted. Forms 51115 and dikes a few centimetres to a few

. metres (few inches to tens of feet) thick; only those

.large bodies in the Hebron Formation south and east of
- - Wappaquosset Pond are probably not solid granite, but
are thick sills between thin layers of unexposed Hebron,

~ In some areas, as in the large mass east of Wappaquosset

-coarse-grained, unfoliated pegmatite. Concordant to

from granite to quartz diorite, Rocks are composed of

The rock

Pond, two stages of intrusion are indicated where fine-

to medium-grained, foliated granitic gneiss is cut by

slightly discordant sills are abundant in the upper part
of the Tatnic Hill Forﬁation and in places occupy more
than half of the volume of the Fly Pond Member, Thin,
éoncordant sheets of foliated felsic gneiss in the lower

part of the Tatnic Hill Formation and the Quinebaug

| greater than 3 m in thickness are shown on the map, The

Formation are numerous and similar in composition to

2 U. 8, GOVERNMENT PRINTING OFFICE : 1959 O = 811171
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the above, but are not thick enough to map separately.

' Those in the garnet-biotite gneiss unit of_the‘Tatnic

: Hilliéqmmonly cpntain abundant garnet.

) T
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EASTFORD GNEISS--Medium-light-gray, weathers grayisheorange

-Ti‘f‘v\_\*\.AYER«,GR&NI_TE_ OF EMERSON, 1917--Heterogeneous, commonly

medium-grained muscovite-biotite-microcline-quartz-
"oligoclase gneiss, Accessory minerals are sphene,

apatitife, and zircon. Although commonly well foliated -

and strongly lineated to the west and south, in this . x;_:“

-area both foliation and lineation are indistinct, Is -
‘exposed only on the extreme western edge of the quade«’

‘rangle,

' well-layered gneissic complex ranging in composition
from quartz diorite to granite but predominantly quartz

”} monzonite. Two types, a porphyritic and nonporphyritic -

- gneiss, have been separated on the map; both types'aré :;:_ﬁu»;::

. interlayered with each other? expecially near the |
boundary between them, and separation is based on the
,most abundant type, Contacts between the two types are

sharp and are commonly concordant to the foliation and

to the layering in the nonporphyritic gneiss where present.{ |

Most of the rocks show some cataclasis and along the

‘western margln of the body 1t 1s 1ntense. 5 o 3 R
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Porphyritic gneiss--A dark-gray gneiss containing megacryst
of .orthoclase and oiigoclase as much as 5 cm long in a
‘¢ine- to small-grained matrix of biotite, quartz, and
- approximate1y equal amounts of the two feldspars. - Mus-
covite is commonly present in minor amounts (less than
5 percent) and most is secondary after feldspar. Accesst
ory minerals are sphene, epidote, zircon, and opaque

. minerals. Most rock has a cataclastic fabric in which

-20-50 percent of thé matrix is granulated to very fine

: the matrix is completely granulated, Although biotite
makes up only about 10 percent of most of the rock, the.

v:finely gfanulated nature of much of the biotite gives

" the rock a darker color than it normially would have.

. The porphyritic gneiss is difficult to distinguish from,
.the Yantic Member of the Tatnic Hill Formation, with |
which it is in contact along the eastern gide, and the.
separation was not made in the Danielson‘quadrangle to

.. the south. It can be distinguished from the Yantic by
the lack or scarcity of megascopic muscovite and garnet
and presence of orthoclase megacrysts; megacrysts in the

7Yantiéﬂare oligoclase only, South of the Putnam fault
the Ayer is porphyritic gneiss .only, with thin layers,

1,

commonly less than 100 cm thick of nonporphyritic gneiss

grgbahly lenses out about 1 km south of the quadranglj
er, . -
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Nonporphyritic gneiss--Very light gray to medium-dark-gray;»

A?7;>size, and type ofﬁfoliation. Some rocks are poorly

fine- to medium-grdined gneiss commonly composed of
~roughly equal amounts of quartz, oligocla;e, and micro-
‘cline and either or both biotite and muscovite. The
most common rocksis a quartz monzonite with 5-10 percent Lg;:ﬁy.
.- muscovite and 2-5 pefcént biotite but rocks containingt
“only one‘mica.are present. Also present710ca11y is a
fine-grained, medium-gray biotite quartz diorite in

" lenses 1 or 2 m thick and traceable for a few metres

along strike, These are not shown separately on the mapl.
~ Although the nonporphyritic gneisses are generally con-
" sistent in composition they vary con51derab1y in

i:3appearance dependlng on the rat1o of the micas, grain

.féliated but well lineated, most have a good gneissic
"'foliation with coarse feldspar or quartz feldspar lenseﬁ_vj, 5
‘1 §eparated by micé folia, and a few are laminated with

~ layers as much as a centimetre in thickness. Most rocks L

show some catacléstic fabric; the least intense has
streaks of granulated minerals between zones of ungranu-
lated minerals. The,most intense cataclasis is onf‘

.Chandier Hill near the west edge of the Ayer body where

the rock is thoroughly granulated and locally silicified.'ffsr'
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~ SCOTLAND SCHIST--Medium- to dark-gray, fine- to medium-

" grained garnet-biotite-oligoclase-muscovite-quartz

~;si\;\;\\\u. schist. Staurolite and locally kyanite are present in

minor amounfs in maﬂy“rocks south of the Putnam fault,
and sillimanite in the lens of Scotland schist north
“of the Putnam fault;lih’the exposures ¢ st of Gary
School road staurolife, kyanite, and'fibrolitic silli-
manite are present. -Accessory minersls are tourmaline,
zircon, apatite, and.opaque minerals, Most of the rock'
"exposed in this area is cataclastic, with streaks of
" granulated quartz, feldspar, and:biotite separating:
'zones’of ungranulatéd minerals; COArse'muscovite flakes
In Wappoquxa Brook, southwest of

-are commonly kinked

- Pomfret School catac1a51s 1s 1ntense, and accompanied

".

by dlkelets of u1tramy10n1te. f{
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. HEBRON FORMATION

hb

=

. apatite, zircon, tourmaline, sphene, and rarely garnet.

~in thickness, In large exposures the rocks can be seen
"i,[ to be strongly folded; the majority of exposures are
"'small and the folding is not apparent. The rock is non-
j_'resistant to erosion and is poorly exposed except where
. [ cut by the more resistant pegmatites. The Hebrom is
;E3vstrongly cataclastic along Wappaquia Brook in the:south=
" ern part of the quadrangle, along Gravelly Brook and in
North Woodstock in the north-west corner; and east of
i Paine District Road in the north-central part of the

-of the constituent minerals is variable with streaks of _
“ungranuld ted minerals (average size about 0.3 mm) separap :

Dark-gray, greenish-gray, and purplishe-gray, fine= to
medium-grained, thinly layered biotite-quartz-andesine
schist, epidote-actinolite-biotite-quartz-andesine schisit
and lesser amounts of muscovite-biqtite-andes#ne-quartz
schist. Calcite, microcline or diopside may be present

locally., Accessory minerals include opaque minerals,

3

quadrangle. In the cataclastic rocks the grain size

ted by streaks of granulated minerals (less than 0.1 mm
size). In the most strongly cataclastic rocks all
minerals are granu/qted to a very fir.: grain such that
quartz and feldspar cannot be di: tinguished., Some
of the most strongly cataclastic roc.. is well neo=
mineralized to blastomylonite in which biotite is
chloritized and plagioclase is altered to sericite and
calcite, Dikelets of ultramylonite occur in the mos t
attongly cataclastic rocks, . c :
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';:”InAgeneral the Hebron is well layered in layers 0.5=5 cw1_ .
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1 hs Medium- to dark-gray, medium- to fine-grained oligoclase-
7 _2 ' et ‘ biotite-muscovite-quartz schist. Minor amounts of
> = I ..d ~ garnet are common and locally the rock contains stauro-
; lgdiy .:;;. ' lite, or pseudomorph? of sercite and opaque material
.{-:ﬁéftdAf; after staurolite, Ad§g§sory minerals include tourma- iy
Aé;-g . line, zircon, apatite, and opaque minerals, Thin layers F
d'7: L of the granular biotife schist or biotite-actinolite

»;chist typical of the bulk of the Hebron are inter-
‘ulayered with the muscovite schist, but id the mapped
*":lenses the mu;covite schist is the domiﬁant lithology. -

V4‘??;It resembles some of the rocks of the Scotland Schist,
: in particular those near the base of the Scotland, )

f{i,'; S Differences between this rock and the Scotland include

(a) more abundant interlayers of normal Hebron-type'f"'

15— 1 S rocks, (b) scarcity of the coarse muscovite schist
16 e  that is typical of Scotland, and where present the
f-idA17 4. ;*. ;;_' -+ muscovite flakes are less coarse,. (c) more prominent '

rusty weathering, presumably indicating é'higher amount

of sulfide minerals, The rusty weathering is particular
.ly strong in the lens north of the Putnam fault but is -
also evidént in many of the rocks in the southern lens,
The lens south of the Putnam fault is the original Pom-
fret Phyllite of Gregory (in Rice and Gregory,1906) but

‘the rock is of much more limited extent than indicated

dby Gregory and a separate name is not Justifled The
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lens north of the Putnam fault is strongly sheafed and
retrogressed, The rocks are mainly a very fine grained
mosaic of quartz, muscovite, chlorite; limonite, and
;/ff—%4"f'“”'opaque minerals, although some rocks contain no quartz,
V ( Minor unaltered or pd%tially altered plagioclase ang
biotite are seen in Sémé<focks, The chlorite is in

part altered biotite and in part was probably introduced

during retrogression and shearing,
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TATNIC HILL FORMATION-;Metasedimentary gneisses mixed with
possible metavolcanic gneisses in the lower part. The
bulk of the rock is pelitic éneiss composed of mica,
quartz, and feldspar and in part containing garnet énd
sillimanite. Two mappable layers of ca’c-silicate

gneiss occur in the upper part as well s small un-

-f—-*~””””’ff~ﬂ mappable lenses in the lower part, Small lenses of

amphibolite are common in the lower part; none of these
"was large enough to show separately on the map. Meta-
“}morphic grade of the formation ranges from staurolite

~ to sillimanite-potassium feldspar, although only the

i*:upper part of the Yantic Member in the southern part of

" the quadrangle is in staurolite grade. Many of the

‘1]rocks showva'cataclastic fabric superimposed on the

Lf:regionalimetamorphic fabric. Cataclasis is most per-

. vas1ve and 1ntense in the lowermost part of the forma-

tlon, but 1s present, and locally 1ntense, throughout.,.

o 2 . .I,'
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Yantic Member--Medium- to dark-gray, fine- to medium-

Lenses of quartzite as much as 0.5 m thick were ob-

‘Megacrysts of plagioclase averaging 1 cm in diameter are

‘ - .- :common,
K ‘ ;“flnto partlally granulated lenses.
F’I:ffiiiﬂJ~;1y Pond Member--Light- to medium- -gray, medium- gralned
: 5':th1n1y layered ep1dote-(d10p51de)-hornblende-biotite-_

-quartz-andesine gneiss,

grained muscovite-biotite-oligoclase-quartz schist with
minor amounts of garnet (locally abundant); accessory
minerals are zircon, apatite, opaque minerals and
tourmaline, Minor,lenses of schist contain staurolite
or sillimanite and kyahite. In the northern pért of the

quadrangle, muscovite increases in abundance, and in

some rocks makes up as much as 40 percent of the rock.
served in cliff exposures west of Wheaton's Brook,

Where cataclastic, ithe feldspars are drawn out

In the northern part of the

quadrangle the un1t 1s ‘more commonly cataclastic and

1

altered than elsewhere and much of the hornblende and

pyroxene is converted to epidote.' The rocks are non-

1

resistant to er051on and except where 1ntfuded by the

more reslstant pegmatlte, are poorly exposed

OOVIRNHENT le OFFICII 1939 O+ s1in
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SILLIMANITE GNEISS--Medium-grained, medium- to dark-.
greenish-gray sillimanite-garnet-(muscovite)-biotite-x
andesine-quartz gneiss interlayered with fine-grained,
dark-gray (garnet)- biotite-sodic andesine-quattz gneiss
Accessory minerals iné{qde zircon, apatite, opaque.
minerals, epidote, and locally kyanite, Sillimanite is
commonly altered_to_sericite, and the rock is character-
ized by dark-green, resistant sericite pods on the
weathered surface. Potassium feldspar méyvbe present
in‘minor amounts and locally is abundant,

CALC-SILICATE GNEISS-Similar to the Fly Pond Member .
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GARNET-BIOTITE GNEISS--Dark-gray to black, medium-grained

"minor amphibolite, and small lenses of calc-silicate

- gneiss. Garnet averages about 5 percent of most rock

‘megacrysts as 'much as 8 cm in diameter; some rock con-

- dant in coarse, prismatic grains., Magnetite is an
- important accessory mineral and in some rocks may con-

stitute as much as § percent of the rock, ' Other accesso:

- The unit is gradational into ts above with an increase
in sericitic pods of altered sillimanite, and into tr

below with An'incregSg,infinterlayered rusty weathering

(garnet) -biotite-(potassium feldspar)-andesine-quartz

gneiss, interlayered with sillimanite or kyanite gneiss,

but maybe as much as 20 percent and locally occurs in

tains no garnet, Megacrysts of plagioclase and a clear,
pink potassium feldspar (orthoclase(?)) 1-2 cm in diamet
are common,  Sillimanite-bearing rocks are not as

common as in ts,but where present sillimanite is abun-

minerals are similar to those in the sillimanite gneiss,|

o ~1" U. 5, GOVERNMENT PRINTING OFFICE ¢ 19590 = 811171
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tp RUSTY-WEATHERING‘GNEISS--Fine— to medium-grained, red-

—_—

to yellow-weathering (medium- to dark-gray on fresh
surface although weathering is deep and fresh rock sis
rarely seen) biotite-(garnet)-microcline-sodic andesine-
quartz gneiss common}y with abundant fibroliticr
sillimanite, although iﬁ some rocks nei

‘her garnet nor

sillimanite is present. Kyanite occurs locally in
coarse grains, . Garnet is a distinctivé pale red.
. Graphite and sulfides are abundant accegsory minerals;
other acéessories include rutile, zircon, and apatite,
f:;Most>focks of this unit are étrongly cataclastic and
__élﬁered..rBiptite is commonly chloritized and the feld-

~Ultramylonite dikelets occur locally

T _spars sericitized,
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b SOUTHBRIDGE FORMATION--Medium-gray to light-brownish-

gray, medium-grained biotite-quartz-andesine gneiss.
Minor microcline may be present and is associated with -
myrmekitic plagioclase. A few lenses are actinolite-
epidote bearing and sillimanite-muscovite bearihg‘ The
“rock commonly contains feldspar megacrysts as much as

1 cm in diameter and averaging about 3 mm in diameter.

Within the Putnam quadrangle the rocks are mostly

massive to poorly layered, In the extreme northwest

——*’Tfff;fff_f#;o:ner and_in the areas west and north of the quadrangle|
N boundary the rocks are more commonly well layered in*

3,}1ayers a few cent1metres thlck and are strongly folded.f

fﬁ*Abundant pegmatltlc gnelsses are common in the unlt,
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" quartz-andesine gneiss.

QUINEBAUG FORMATION--Heterogeneous Group of gneisses of

probable volcanic origin., The most abundant rocks: are

. medium- to dark-greenish-gray, fine- to medium-grained

57 biotite-quartz-andesine gneiss, and biotite-hornblendeé

,Interlayered with these 1s '

"less abundant amph1bol1te, calc-silicate gnelss and

11ght-gray quartz-feldspar gneiss. Ep1dote is present

in minor amounts in most rock and abundant in some;

. !
Garnet is also a minor constituent of some rocks.

- Accessory minerals include sphene, rutile, zircon,

- apatite, allanite, and opaque minerals,

The rocks are

. typically well layered, with!/layers a few centimetres

" the area for metamorphio grade.v

- much as l cm in dlameter.

- is well exposed in the quadrangle,

“-~in the rocks are, however similar to those in the

*t51111manite-muscov1te—bearing rocks.;

in thickness. Megacrysts of plagioclase as much as

o2 cm 1n diameter are common in many rocks, and in the

hornblende gnelsses megacrysts of hornblende are as

Only the uppermost part of

e A

the unit, near the contact w1th the Tatn1c Hill Formatio

i n
These rocks are . ..

8

Mineral assemblages

’rocks south of this area that are assoclated w1th

Much of the unitf

exposed within this area is cataclastic and moSt'rocks

" probably in the sillimanite-muscovite grade of meta-:ﬁﬁj ik

_morphism, although there is no,directzevidence within““*‘7t5:
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are mylonite gneiss in which 10-20 percent of the rock
consists of small- to medium-gréined clasts of plagio-
_ clase, hornblende, and less commonly quartz, in avvery
”%f%éffﬂfifiihﬂfine grained matrix of granulated quartz, feldspar, and
biotite; The'catacléstic rocks show varying degrees
of alteration, but it is rarely strong; mafic minerals
are partially chloritized, and plagioclase is partially
altered to seriéite-muscovite, epidote, calcite, or
scapolite, . |

el :
Black Hill Member--Nonresistant, light- to dark-gray,

‘fine-grained (calcite)-biotite-(hornblende)-quartz-

i , oligoélase.schist. Epidote is a common accessory minera
“and may be abundant in some r&ck; other accessory .

‘ r:minera1s afe sphene, apatite, and opaque minerals.;Rock
" is thinly laygged in,layers anew centimetres in j}

+) . thickness and commonly shows intense} smallescale

h folding, The unit apparently lenses out north of the
Putnam,fgult,f i r?j'E"f;; i¥ :;?{; "1f ?? /E

T 19 - v. 5. GOVERNMENT PRINTING OFFICE 1 1939 O - S11171
SRR R Tt wwr-te0



¢

. , SYMBOLS
— -~ CONTACT--Approximately located; dashed where indefinite

"‘;"‘ff   THRUST FAULT--Dashed where approximately located; short

| | 'dashed where indefinite, Sawteeth on upper plate,

Faults are mapped on the basis of cataclasis of the. :

rocks, which increaéé;win intensity toward the fault

contacts, a_nd‘on the repetition of units and lithologies

fg- £9,.> i HIGH ANGLE FAULT--Dashed where approximately located; |

) <2 shorf dashed where indefinite. U, upthrown side; ;
-t ‘D, downthrown side ,

‘f%“;ni“OVERTURNED SYNFORM--Showing trace of axial surface

yr u‘;"“-"" _AXIAL PLANE OF MINOR FOLDS--Showing bearing and plunge of

/ﬂ ' ~ PLANAR FEATURES

fold axis, Map sense of folds shown where determined -

'i‘i‘;STRIKBVAND DIP OF FOLIATION--Includés planar arrangement

'5:f:fy;of‘minerals‘and compositional layering, Relation of

foliation to bedding of the metasedimentary rocks not .

determined,‘but in most of the noncataclastic rocks i§,

*3,;?fffi‘ Intersection of two symbols is at point of observation |.

probably parallel .. AL )
v A BRI - P, e
B Inclined " " .. . [7- 0 U el o kot h
- Vertical =~ f., fl Ny ' -w'f’}; s
STRIKE AND DIP OF CATACLASTIC LAMINATION '
5% SRR S o e By
- Inclined . .. .- .
4  Vertical =~ ?".‘
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;:"- ' VLINEAR FEATURES 4
._,;:::z‘ . - BEARING AND PLUNGE OF LINEATION--May be combined w1th
hg foliation symbols at point of observatlon

1'-—-" Plunging mineral lineation . " ;
4—-—) Horizontal mineral liﬁ.eation ,
& et | Fold axis and crinkle ‘lri'neation

g X BOULDER CONCEN'I‘RATION LOCALITY—-Boulder concentratlon of

' ekl a g1ven rock type used in determinatior of a map um.t
: : !
v 4
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by ' ; Reference cited in Explanation

"f»l~:uz Riée, W.N., and Gregory, H,E., 1906, Manual of the'geology,of

é Brvgr, o Wt Connecticut: State of Connecticut Geologic and Natural History
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