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Barre granite quarries, Barre, Vermont
Daorothy A. Richter, Hager-Richtar Geoszcisnce, Inc., P.O. Box 372, Windhowm, New Hampshive 03037

LOCATION

The Barre granite quarry district 1z located m the southeast-
arn saection of Barre Town, Washington County, Vermont, near
the villages of Gramiteville and Webstarille. The quarmed arsa
axtends slightly into the northeastern corner of Williamstown,
Orange Countv. Figure 1 shows the general location of the
quarry distriet and the vanous village entities withm Barre Towm.

From I-89 the area 15 reached by taking Exat & (Barre, South
Earre) and followins the access road 3 mua (€ kom) fo the mtersec-
ticn with Vermont 14 (Fiz. 1). Cross Vermont 14 and follow
Mhddle Road to Gramitevlle.

Fizure 21 shows the locations of the quames discussed 1n this
field gmide. Public viewmsg platforms are available at the edge
of the Fock of Ages guarry (behind the Eock of Azes Visitors
Center, 0.9 ma [1.5 km] esast of Lower Granmteville) and the
Wells-Lamson quarry (along the Websterville Road at the north
end of the quarry). Durnng the summer months, Eock of Ages
operates a short tram nde for tounsts that gives an excellent view
of the active Smurth Quarry and the abandoned Duffee Quarmry.

Access to the several other active and abandoned gramte
quarries in the area mayv be obtamned only by making prier ar-
rangements with the Rock of Ages Corporation and the
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Fizure 1. Location of Barre quarry distnet and numerous villages within
the boundanes of Barre Town, Vermont.

Wealls-Lamszon Quarmry Company. Both companies are accom-
modating to serious visitors and researchers whe wish to deo
detailed sampling or mapping. The Pre'Adam, Smith, and
Wetmore & Morze quames are especially inferesting to visit.
There are more than 70 mmactive quarnes m the Barre area, but
most are now filled with water; mn fact, many are a part of the
local public water supply. Dale (1923) provided a map showms
the locations and names of many of the guamiesz actrve at that
tima.

SIGNIFICANCE

The Barre granite quarrnes expose a three-dimensional visw
of a small, well-studied pluton of the New Hampshire Plutonic
Series. It 1z a Devoman tale-alkalme pluton formed by parhal
meltng of Siluro-Devonian sedimentary rocks that had been
folded and remionally metamorphosed durmgz the Acadian orog-
eny and thus illustrates that the orogeny cccurred rather suddenly
i the ragion.

Contact relations with the Siluro-Devonian Gile Mountaimn
Formation, internal 1gnecus flow features, and vanous types of
postconsolidation fracturing are very well displayed in the quar-
nes. In addition, the Barre quarry district 1= one of the faw locali-
tiez 11 the MNortheast UU.5. where geclogists and the public can
observe the ancient and honorable tradition of gquarrying larse-

dimension stone blocks.
EEGCIONAL SETTING

The Connecticut Valley-Gaszpé synclinonmum m eastern
Vermont 1= charactenized by tightly folded phyllific and calcare-
ous metasediments of the Gile Mountain and Waits River forma-
tions. The metazediments are generally mtsrpreted to have besn
deposited i the remnants of the lapetus ocean. A senes of more
than 20 towo-feldspar, two-mica granitoids, rangme mn size from
small dikes <06 m1 (= 1 km) long to plutons =37 mi1 (=60 km)
mn diameter, mtrude the metasediments in eastern Vermont. In
general. the plotons are unzoned, internally umform m composi-
tion, and not aszociated with 1gneocus rocks more mafic mn compo-
sition than diorite.

Confacts with the metasedmments are mildh to strongly dis-
cordant. Meatamorphic aureclez are associated with most of the
mfruzions (mcluding the Barre pluton), mdicating that the plutons
were mtruded after the peak of regional metamorphizm. The
regional metamorphic grade of the host metasediments ranges
fromn gammet to kyanite grade in central Vermont. The regional
metamorphic grade around the Barre ploton 1= staurolite grade.

Mavlor (1971) obtamed K-Ar dates on primary micas in
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Figare 2. Sketch map showing quarmy locstions discussed in text.

several of the Vermont eramtonds (mcluding the Bamre pluton)
that chisterad around 330 Ma. He concluded that the Acadian
ercgemic event m that part of the northern Appalachians must
have been a brief but mtense event, since the Devoman gramtoids
erozzcut Devoman sedments that had been folded and regionally
metamorphosed before mtruzion

BARRE ARFA

Fizure 2 1z 2 generalized seoclogic map of the Bamre area
modified from Murthy (1937) and Doll and others (1961). The
Barre pluton 15 contorted m cuthne but 15 approsomately 1.9 m
(3 ko) wade and 3 pu (§ km) long. The pluton 15 elongated
parallel to the remional snke of the enclosme metasediments, the
(nle Mountain Formation for the most part, and the Warts Erver
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Formation for a sezment of the eastern contact. A much largar
1gneotus body of smular compozition, the Knox Mountamn pluton,
ocours a few mules northeast of the Barre pluton.

The (le Mountamn Formation 1= composed of fine-gramed,
dark grav muca schists and micaceouns quartzxtes. The Warts River
Formation confams smular rocks plos abundant caleareous
schists. The stratzraphie relsbonships between the toro host for-
mafions are complex and contradictory m places. Woodland
(1977} and Ficher and Karabmos (1980} determmed from stroe-
tural anahvsiz and graded bedding m the Rovalton area, approm-
mately 31 mu (30 km) south of Barre, that the (ale AMomntam
Formation 1= younger than the Wats Erver Formation and that
the belt of Gale Mountain Formation m which most of the Bame
phaton resides 1= the core of a north-planzing svaform. Woodland
(1977} has further suggested that the synform = the downward-
facmg nose of a recumbent nappe with an eaztward root zone.

Contaces of the Pluton

Fohation of the metazadimentsz near the Barre pluton 1=
naarly vertical, strikes north-northezst, and more or less bulges
around the 1enecus rock. The contacts of the ploton are thus
semiconcordant with the folation m most places. It appears that
the phiton gently “shouldered™ tzelf mnto pozibion along zones of
weakness m the country rock. Laree xenohiths (=6 ft or =1 m)
that appear not to have been reonented are commeoen, and zepta of
the metasediment: (posable roof pendants) are present within the
phiton.

A good pavement exposure of the contact occurs behind the
storage garages at the south end of the Pine quarrv. The contact 1=
axpozed n places alonz the eazt walls of the Bock of Ases and
Pine quarme:s where quarrving termunated. A large septum of the
(ile Mountain Formation roughly follows the road between
Lower Grantteville and Websterville, Small outerops along the
road contamn the contact and small dikes of grambic materal
imrvadme the country rock. Contact with the same septum 1=
vizible along the east walls of the Sputh, Wetmore & Morze, and
Wells-Lamzon quarnes.

Componition

The Bamre phiton 15 stnkmely umform mn composthon. It a
eray, fine- to medimm-eramed (1 to 3 mm) grancdionte. Note,
however, that even amons zeclogists the rock = wadely kmowm
and commonh referred to by its commercial name, Barre gramits.

In thin zection, the rock 1z charactenzed by sencihzed oheo-
clase laths (33 volume percent), parhally chlomtized reddish-
brown biotite (9 percent), moderately to ighly stramed quartz
(27 percent), and mterstthal frech-appeanng mucrochne (21 per-
cent). Primary muscovite (6 percent) 1= not common but does
ooour as dizzemmnated rapzed flake:. Common acceszones mclude
minate (<01 mm) zircon, apatite, sphene, metamict allamits,
and opaques. Chayes’s (1932) modal amalyzes on 21 samples
from differant quarnes i the Barre distnict show Iittls vanation m
modal abundances despite apparent vizual vanations m gram zize
and grav shades.



Barre granite gquarries

Aplitas do not cccor m the Barre pluton and pegmatific
veins are nof common. The few pegmattes that occur are simple
unzoned pegmatites composed of 4-6 cm creamy plamoclasze,
microcline, thin mats of muscovite and biotite, and interstitial
quartz. A pair of samhorizontal pegmatite dikes, 3 ft {1 m) thick,
occurs 1n the south wall of the Pine quarry. A zone of pegmatitic
material also occurs along the upper east side of the excavation
for the Adam quarry. (Nete: the Pine and Adam quarmes are
converging as guarrving proceeds and mayv be considered one
guarry by the owners.) The quarrymen refer to the pezmatihc
material at the Adam guarry as “Gazeley,” after the name of a
quarry started m simalar rock some time azo. Pegmatite veins are
more abundant 1 the Knox Mountain pluton a faw mi (km) fo
the northeast of the Barre pluton.

Internal Fabrics

Primary 1gnecus flow patterns are faintly visible at most
locations 1 the quarnes. Balk (1937) measured the athtude of the
lineations and concluded that there are several domelike mtru-
s1ons representad 1 the quames. In general, the flow pattems m
the currently active guarries appear to dip gently to the
southwest.

From the cbservation platform at the REock of Azes quarry,
prominent flow lines can be observed at the northeast corner of
the quarry, about 13 ff {3 m) below an unusad red hoist bmlding.
Another area of pronounced flow features occurs near the top of
the Smuth quarry at the U- 1 demck location. Here, the flow lines
are wavy and commonly cross-cutting.

Menoliths are commen near the contacts of the pluton. They
are particularly commeon 1n the southeastern limb of the body and
can be sean 1n all stages of assimlation by the masma m the Rock
of Ages and Pine quarnes. From the obsarvation platform at the
Rock of Ages quarry, one can obsarve large (6 to 13 ft; 2 to S m)
xencliths and hiotite schheren i the east wall of the quarry, and
toward the bottom of the south end of quarry. Xenohths are
rmch lesz common mn the Smith, Wetmore & Morse, and Wells-
Lamson quarmmes, which are located 1n the central porhion of the
plutomn.

Soructurs

Two styles of jommting are preszent m the Barre quarmes:
high-angle joints with a northeast stnke, and sheefing jomnts that
follow the topoeraphy. One type of jomnt 1= generally more prom-
ment m each quarry.

In the Fock of Ages and Pine’Adam guarnes, a promuinent
set of joints strikes northeast and dips steeply eastward. The dip 1=
about 70° m the Fock of Ages quarry and about 437 m the
Pine’Adam quarry. Joint surfaces commonly contamn shcken-
sides and are marked by greemsh chlontized alteration products.
Shesting and cross-jomfing are poorly developed mn the Rock of
Arges and Pime'Adam guarmes.

In contrast, high-anzle jomntz are much less commeon and
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Figure 3. Gensaralizad geologic map of Barre area. Mumbered quarries
are the same as shown in Figure 2. (Modifisd from Murthy, 1957, and
Doll and othars, 1961.}

more widaly spaced 1n the Smuth, Wetmore & Morse, and Wells-
Lamson quarnes. These quarries, located on the flanks of Mall-
stone Hill, are characterized by well-developed sheeting joints
that are subparallel to the topogzraphy of the hill. The spacing
betwean shesting jomts gradually thickens from <4 mn (= 10 cm)
near the surface to =13 £t (=3 m) n the quarnes.

Sheeting 15 generally thought to be formed durms unloadms
as the rock 1= brought to the surface. It appears that because the
southeast limb of the Barre ploton had a prominent set of high-
anele jomts along which the unloaded streszes could be relisved,
the formation of sheeting was not favvored. In the central part of
the pluton, on the other hand, high-angle jomts are not well
developed, and m srtu stresses dunng unloadmne could be relisved
only by propagating sheeting jomts.

Eock bursts, 1.e., the spontanecus cracking of the grancdio-
rite during guarrying, 1= a common phenomenon 1n the Barre
guarmas [White, 1946). The rock bursts are due to raleass of 1n
situ stress and are more common m zheeted than m unsheatad
quarnies. Michols (1973) found that the stram relaxation time for
a quarred block of Barre granite was several days. It 1z mnteresting



