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Trip B-10
GENERAL GEOLOGY OF THE STOCKBRIDGE VALLEY MARBLE BELT
by
H. Robert Burger
Department of Geology, Smith College

Introduction
The bedrock geology of the Stockbridge Valley marble belt consists of
rock units ranging in age from Precambrian to Middle or Upper(?) Ordovician.
Mapping in several quadrangles in this general area (including the Stockbridge
and Ashley Falls quadrangles which are visited in this trip) reveals a complex
history of thrusting, folding, and metamorphism.
The clearest manner in which
to view the geologic relationships and map patterns is to divide the various
rock units into lithotectonic sequences as proposed by Ratcliffe (1975)•
This approach allows the bedrock to be divided into three sequences, classed
in relative terms as autochthonous, parautochthonous, and allochthonous.
In
general, the Walloomsac and Stockbridge Formations are restricted to the autoch
thonous sequence; the Everett Formation comprises the allochthonous sequence;
and the parautochthonous sequence contains Cheshire Quartzite, Dalton Formation,
and Precambrian gneisses. Folding and metamorphism both predate and postdate
periods of faulting, thus producing folded thrusts and a pattern of numerous
disconnected klippe.

Stratigraphy
Rock units examined during this trip consist of the Lower Cambrian to
Lower Ordovician carbonates of the Stockbridge Formation, the Middle Ordovician
Walloomsac Formation, and the Cambrian(?) and Lower Cambrian Everett Formation.
The seven lithic subdivisions of the Stockbridge Formation proposed by Zen
and Hartshorn (1966) are exposed in the Stockbridge and Ashley Falls quadrangles.
Five of these units, plus a new quartzitic unit, will be visited during this trip
Detailed descriptions of the carbonate units and other formations are in
cluded at the appropriate position in the road log.

Structure and Metamorphism
The Paleozoic rocks in the Stockbridge and Ashley Falls quadrangles have
experienced four episodes of folding, three of which were accompanied by some
degree of metamorphic activity. Refolded fold patterns, folded foliations,
cleavages, and lineations of various categories clearly document the inter
relationships of folding, faulting, and metamorphism.
In addition, there is
firm evidence that a major unconformity exists beneath the Walloomsac Formation
as it rests on all units of the Stockbridge Formation in the Ashley Falls quad-
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Map showing stop locations and numbers.
S = Stockbridge quadrangle; GB = Great Barrington quadrangle;
AF = Ashley Falls Quadrangle.
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rangle. Much of the evidence for the inferred tectonic history of the area
will be developed during the course of this trip. Metamorphic grade increases
from the northwestern corner of the Stockbridge quadrangle where the garnet
isograd is present to the southeastern third of the Ashley Falls quadrangle
where the sillimanite-muscovite isograd is exposed.
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Road Log for Trip B-10
Assemble at 8:30 a.m. at the Monument Mountain Regional High School
parking lot. Bring lunches as no provision for grocery purchases will be made.
Stops will be in the Stockbridge, Mass. and Ashley Falls, Mass.-Conn. quad
rangle. General trip route and stop locations are shown in Figure 3.
Mileage

0.0
0.1
0.7

1.8
2.6
3.0
4.0
4.2
5.2

6.5

6.8

7.2

8.1
8.3

Parking lot, Monument Mountain Regional High School.
Turn right upon leaving parking lot and proceed north on Rt. 7.
Cross Stockbridge town line.
Roadside outcrop on left is in Unit C, Stockbridge Formation.
Junction of Rt. 7 and Rt. 102. Turn right onto 7-102.
Pass through the center of the town of Stockbridge.
Rts. 7 and 102 split. Keep to left and continue north on Rt. 7.
Outcrop on left in Unit C.
Massachusetts Turnpike passes overhead.
Cross Lee town line. The hills
immediately to the left (west)
are underlain by Dalton Formation which has
been thrust over
tightly folded Stockbridge and Walloomsac rocks (parautochthonous
sequence over autochthonous sequence).
Entrance to Fox Hollow School on right.
Outcrops to left are in Unit C. Immediately west of these outcrops
Units D and E are exposed in an inverted anticline that has been
refolded by a northerly plunging antiform.
Intersection of Rts. 7A and 7.
Continue on Rt. 7.
Intersection of Rts. 7 and 20.
Continue on 7.
STOP 1 . Pull off on right shoulder.
Exercise CAUTION due to heavy
traffic. Refer to Figure 4 for general structural relationships.
These roadcuts are in Unit D of the Stockbridge Formation.
This
unit consists of quartzitic calcite marble with subordinate beds
of gray micaceous dolostone and sandy dolostone. Occasionally
present are thin, rusty-weathering schist partings. At this stop
Unit D is deformed into a recumbent fold which deforms schistosity
and is warped by later, more open folds.
Petrofabric analysis shows
evidence of both periods of deformation.
Unit C is exposed just to
the south along the highway.
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Generalized geologic map of the area surrounding Stops 1 and 2
(after Ratcliffe, 1975).
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Mileage
8*8

8.9
9.7
9.9
9.95
11.4
11.5
13.4

14.2
15.0
15.2
15.6
16.5
16.7

17.8
19.7
20.0
20.9

STOP 2 . Intersection of Rt* 7 and Housatonic St. Pull over on right
shoulder. We will examine several outcrops along this busy highway.
Please be CAREFUL.
The map pattern here is dominated by an early period
°f folding which produced overturned and inverted folds which have been
refolded along north to northwest trending axes (see Fig. 4). Units D
and E are involved here. Unit E is dominantly a white and massively
bedded, coarsely crystalline calcite marble with interbeds of blue-gray
calcite marble. Orientations of minor folds here and at Stop 1reflect
the orientation and character of the 2 folding episodes.
Turn left onto Housatonic Road and proceed west.
T-junction.
Turn left.
Turn right onto Rt. 7A-183.
Bear to left on Rt. 183and proceed down
the hill.
Main entrance to Tanglewood.
Stockbridge town line.
Outcrops of Unit B on left. Here Unit B is completely surrounded by Unit C
and represents an inverted anticline that has subsequently been refolded by
a synform plunging to the southwest.
The high hills (West Stockbridge
Mountain) to the right (west) are underlain by the allochthonous Everett
Formation.
Bear right on Rt. 183.Pass through
the village of Interlaken.
Outcrop of Unit C.
Massachusetts Turnpike passes overhead.
Village of Larrywaug.
Junction of Rts. 183 and102.
Turn right onto Rt. 102 west.
Outcrops of Everett Formation on left.
STOP 3 . Pass over Massachusetts Turnpike. Park on shoulder to right.
Caution, dangerous curve. Both the main schistose member of the Walloomsac
Formation and the Everett Formation are exposed here. The Walloomsac is a
black to dark gray, biotite-rich, quartzose schist; silvery-gray, coarse
grained biotite schist; or light gray, punky-weathered, black fine-grained
schist.
The Everett Formation is essentially a greenish gray to dark green
quartzose schist rich in chlorite or chloritoid, almandine garnet, and
muscovite.
These two formations are in thrust contact. Mapping in this
general area clearly shows that the thrust contact has been deformed in a
series of overturned anticlines and synclines which are refolded by south
easterly plunging structures (see Fig. 5). Numerous minor structures are
also exposed at this stop.
Note:
Turn around by backing into side road on right. Please take
your time and exercise caution. Proceed south on Rt. 102.
Intersection of Rts. 183 and 102. Continue on 102.
Intersection Rts. 7 and 102. Town of Stockbridge.Continue east
on
Rt. 7-102.
Rts. 7 and 102 diverge. Keep to right on 102.
STOP 4. Exposed along this roadcut are the schistose marbles ofthe Middle
Ordovician Walloomsac Formation.
These schistose marbles are dark gray,
impure, calcitic, and contain disseminated black plagioclase. The unit
is often massive and lacks bedding and may contain lenses of biotite schist.
The presence of a basal metaconglomerate containing carbonate clasts at
numerous localities plus the observation that these marbles are thickest
where upper units of the underlying Stockbridge Formation are missing
suggests that this unit was derived from erosion of the Stockbridge
(Ratcliffe, 1975).
Continue east on Rt. 102.
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illustrating structural relationships
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Mileage
21.1
21.7
23.3
23.5
24.0
24.2
24.5

24.7
25.0
27.2
28.0
29.2
29.3
31.2
35.4
36.0
36.4
36.9
39.0
42.7
44.5
45.1
46.5
46.6
46.7

Lee town boundary.
Turn left onto Fairview Street.
Cross Willow Brook. Units A and Boutcrop
in stream and fields.
Pass under Massachusetts Turnpike.
Turn right onto Stockbridge Road.
Cross railroad tracks; turn right ontoMarble
Street.
Entrance to Lee Lime Quarry.
Turn right. Temporary end to road log
while in. quarry.
STOP 5 . Stockbridge Formation Units A and B are exposed in the Lee Lime
Quarry. Unit A is a massive, coarse- to medium-grained, white dolomitic
marble.
This unit is quarried here for use as a high magnesian agricultural
lime. Unit B is an impure quartzose, micaceous dolostone with phlogopitic
and quartzose partings.
It varies from gray- to tan-weathering and is
massive to well-layered.
It also commonly contains interbeds of rustyweathering, schistose, feldspathic, quartzose dolostone.
The quarrying operations at this locality are controlled by the
local structure (see Fig. 6). Unit B is exposed in the keel of a south
easterly plunging synform that cuts at high angles across an earlier
anticline. Unit A, exposedto the northeast
and southwest of Unit B,
is quarried, and B is left standing as a ridge in the quarry.
Leave quarry and turn left at quarry entrance.
Turn left onto Stockbridge Road.
Turn left onto Fairview Street.
Turn right onto Rt. 102.
Pass by Stop 4.
Stockbridge town center.
Turn left on Rt. 7.
Great Barrington town line.
Continue on Rt. 7.
Junction of 23W and 7S. Take 7S to right. Outcrops of Walloomsac
Formation schistose marble.
Junction Rts. 7, 23, 41. Turn left; continue on Rt. 7.
Center of Great Barrington.
Continue on Rt. 7. Rts. 23 and 41 diverge to right.
Sheffield
town line.
Sheffield
town center.
Rt. 7A leaves Rt. 7 to right.
Follow 7A toward Ashley Falls.
Turn right, cross railroad tracks, follow signs to Bartholomew1s Cobble.
Y-intersection.
Bear to left.
Turn right onto Weatogue Road. End of hard pavement.
STOP 6 . Bartholomew’s Cobble. Exposed here is Unit Bq, a distinctive
quartzite that is irregularly pitted and knotted with coarse growths of
quartz and bladed tremolite. This unit is discontinuous, located near
the top of Unit B, and is present only in the western part of the
Ashley Falls quadrangle.
Lunch stop. We will eat in the parking area, courtesy of the
Trustees of Reservations. Anyone wishing entrance to the Cobble proper
must pay a fee of $.50.
Continue south on Weatogue Road after lunch.

47.5
50.3

Hard surface begins. Outcrops of Walloomsac schists.
Turn right onto Twin Lakes Road.
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Generalized geologic map illustrating structural relationships
at Stop 5 (after Ratcliffe, 1975).
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Mileage
50.7

51.2
52.0
52.3
52.8
54.1
54.7
55.6

56.5
56.6
57.6
58.4
60.4
63.2
64.2
64.4
64.6
64.8
65.1

STOP 7 . Abandoned Penn Central railroad tracks.
Note: back cars in l a t a time. Please cooperate. This stop involves
a moderate hike to the top of T o m ’s Hill (a climb of 600 vertical feet).
Exposures to be encountered during this climb include the previously
examined schistose marble and schists of the Walloomsac Formation.
Rocks
exposed at the higher elevations on this hill are tentatively assigned to
the uppermost Walloomsac Formation.
These schists are dark gray to silvery
gray, contain staurolite, garnet, biotite, plagioclase, muscovite, and
quartz, and locally have milky white quartz pods and stringers parallel
to the schistosity.
The contact between this schist and the underlying Walloomsac units
is interpreted to be conformable. However, the rocks resemble the Everett
Formation as exposed at June Mountain, and detailed mapping is being
undertaken to see if any evidence exists for a faulted contact.
The dominant fold structure here is an overturned synform that has
been refolded (see Fig. 7).
Return to cars. Turn left onto Twin Lakes Road.
Intersection with Weatogue Road. Turn right.
Intersection with Rt. 44. Bear left.
Cross Housatonic River. Continue straight across intersection with Rts. 126 & 44
Turn left onto Sand Road. Unit B outcrops in field to left.
Intersection with Rt. 7. Turn left on 7. Outcrops of Walloomsac schistose
marble along right.
Turn right onto Lower Road.
STOP 8 . Pfizer Quarry. Unit A is quarried here.
Depending uponquarry
activities blocks with well-developed tremolite blades may be exposed.
Refer to Figure 8 for the local structural relationships.
Turn around, proceed northwest on Lower Road.
Rt. 7. Turn right.
Continue straight across Rts. 7 and 44 intersection.
Merge with Rt. 7. Keep to right and travel north on 7.
Sheffield town line.
Cross Housatonic River.
Sheffield town center.
Turn left onto Cook Road.
Cross railroad tracks.
Cross Hubbard Brook. Keep straight.
Y-intersection with Bow Wow Road. Keep to left on Cook Road.
STOP 9. Bears Den. Park on right side of road. Cross private property.
This exposure reveals an apparently conformable contact between the
Walloomsac Formation and Unit C of the Stockbridge Formation. Within the
Ashley Falls quadrangle the Walloomsac rests on all units of the Stockbridge
Formation indicating a major unconformity beneath the Walloomsac.
Unit C is a fine-grained, calcitic dolomite marble that weathers
light gray or dark, steel-gray.
It may contain thin, phlogopitic partings
and thin laminations of blue-gray dolomitic marble.
End of trip. Proceed to Rt. 7. Drive
north
on Rt. 7 to
Monument Mountain Regional High School (driving time
approximately
15 minutes).
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Generalized geologic section through area near Tom's
Hill (Stop 7)
II
(after Ratcliffe and Burger, 1975).
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Figure 8.

Generalized geologic map of the Canaan Mountain area (Stop 8)
(after Ratcliffe and Burger, 1975

