








THE GEOLOGY OF THE ST. JOHNSBURY

QUADRANGLE,
VERMONT AND NEW HAMPSHIRE
By
LEO M. HALL
ABSTRACT

Metamorphosed sedimentary and volcanic rocks of Ordovician,
Silurian and/or Devonian age underlie the St. Johnsbury quadrangle.
The Ordovician rocks are part of the New Hampshire sequence and have
been assigned to two formations, the Albee and Ammonoosuc. The
Albee formation consists of 4,000 feet of slate, quartz-mica schist,
micaceous quartzite, and quartzite. The Ammonoosuc volcanics are
chiefly metamorphosed soda rhyolite tuffs and flows, with some black
slate and quartz-mica schist.

The Silurian and/or Devonian rocks are part of the Vermont sequence
and have been assigned to three formations. The Waits River formation,
the oldest of these, consists mainly of calcarcous granulite, calcareous
schist, calc-silicate rock, quartz-mica schist and amphibolite; the
apparent minimum thickness is 7,000 fect. One of the amphibolites
displays well preserved pillow structure. The Standing Pond amphibolite
18 a member at the top of the Waits River formation. A series of micace-
ous quartzites, quartzites, and quartz-mica schists have been mapped
separately as the Crow Hill member of thé Waits River formation, The
Gile Mountain formation consists mainly of 5,000 feet of interbedded
quartz-mica schist, micaceous quartzite, and minor amounts of feld-
spathic granulite and cale-silicate rock. The Meetinghouse slate, which
is made up of black slates and minor thin beds of quartzite, ranges in
thickness from zero to 2,000 fect.

A comagmatic series of granitic rocks consisting of granodiarite,
leucogranodiorite, quartz monzenite, and porphyritic granodiorite crop
out in eight isolated arcas. The largest of these is along the western edge
of the quadrangle and is the northeastern extension of a pluton that
continues southwestward for twenty miles.

Two stages of deformation have been recognized in the area. The
earlier stage structural features are characterized by tight isoclinal folds
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with an axial plane schistosity. The later stage folds, which have an
axial plane slip cleavage, re-fold the earlier folds. Of ten major folds in
the area, five were formed in the earlier stage of deformation and five
in the later stage. Later minor folds far out-number the earlier minor
folds. The Strafford-Willoughby arch, one of a series of domes that are
present in eastern Vermaont, is a later stage fold of regional extent, All
other later stage folds in the St. Johnsbury quadrangle are genetically
related to this arch. They show a drag sense that is opposite to what is
normally expected in anticlinal structures. The formation of this arch is
apparently related to the emplacement of the granitic rocks in the area.
The Monroe fault is a major fault that separates the Vermont and New
Hampshire sequences in the St. Johnsbury quadrangle. Southeast of
this fault in the New Hampshire sequence, there is no evidence of the
later stage structural features.

All of the rocks in the St. Johnsbury quadrangle were metamorphosed
during and slightly after their deformation. The metamorphic grade
ranges from the chlorite zone through the staurolite zone to the silli-
manite zone.

INTRODUCTION

Location

The St. Johnshury quadrangle, an area of approximately 219 square
miles, is located in northecastern Vermont and nerthwestern New
Hampshire (Fig. 1) between latitudes 44°15" N. and 44°30" N, and longi-
tudes 72° W. and 72°15° W. With the exception of 12 square miles in
the southeast corner, all of the quadrangle lies in Vermont.

Topography and Drainage

According to Fenneman's (1938) physiographic subdivisions of the
United States the 5t. Johnsbury quadrangle is in the New England
Upland section of the New England Physiographic Province.

In general, the central and northeastern portions of the quadrangle
are characterized by low rofling hills with a few areas of marked relief.
Topography in the vicinity of Coles Comer in the northeast and at The
Knob immediately north of the village of St. Johnsbury are examples
of this sharper relief. The remainder of the quadrangle consists of moder-
ately rupged topography. .

In the western part of the quadrangle a ridge that trends north to
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SYMBOLS

L

Inclined Vertical
Attitude of bedding
i

Inclined Vertical

Attitude of schistosity
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Attitude of slip cleavage

o
Schistosity parallel to
bedding

10,

Schistosify parallel to
axial plane of minor fold
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Slip cleavage parallel to
axial plane of minor fold

These symbols are sometimes
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attitude of two planar fea-
tures where they are present
in one outcrop.
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Location accurate
———— ———

Location assumed
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25/

Strike and dip of axial plane of

minor fold, shear sense unknown.

Arrow indicates direction and

amount of plunge of fold axis.
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Strike and dip of axial plane of
dextral fold. Arrow indicates
direction and amount of plunge
of fold axis.
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Strike and dip of axial plane of
sinistral fold. Arnow indicates
direction and amount of plunge
of fold axis.
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Direction and amount of plunge
of axis of minor fold.

1o

P

Direction and amount of plunge
of earlier stage minor fold.
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