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Reconnaissance Investigation of High-Calcium Marble in
the Beaver Creek Area, St. Lawrence County, New York

By C. ERVIN BROWN

ABSTRACT

Three belts of marble of the Grenville Series were
mapped in the Beaver Creek drainage basin, St. Law-
rence County, N.Y, One of these, on the west side
of Beaver Creek, consists of coarsely crystalline pure
calcitic marble that occurs in a zone at least 10 by 0.8
km in extent. Samples of marble show CaCO, content
to be greater than 93 percent, and some samples con-
tain greater than 96 percent, and only small amounts
of Mg0O and Fe,O, are present. Marble in two other
belts to the east of Beaver Creek are variable in com-
position, but locally have high content of caleium
carbonate material.

The marble deposit west of Beaver Creek has a
chemical composition favorable for specialized chemi-
cal, industrial, and metallurgical uses. Another favor-
able aspect of the deposit is its proximity to inexpensive
water transportation on the St. Lawrence Seaway only
27.5 km away by road, at Ogdensburg, N.Y.

INTRODUCTION

Limestone and other carbonate rocks are
among the most widely-used mineral commodi-
ties in the world. These rocks have many uses
in construction and agriculture and for chemi-
cal and metallurgical purposes. Suitable car-
bonate rocks for use in construction generally
are sought close to the market because of high
transportation costs. Low-purity limestone and
dolomite are widely distributed in the United
States, and generally a source can be found close
to the consumer. However, high-calcium lime-
stone ! suitable for chemical, metallurgical, and

some other specialized uses is far more scarce
and, consequently, its higher value causes trans-
portation costs to be a smaller factor in its
exploitation (Hubbard and Ericksen, 1973).

Metasedimentary rocks of the Grenville
Series in the St. Lawrence lowlands northwest
of the Adirondack Mountains include much mar-
ble that is potentially a resource of high-purity
carbonate rock. Some of these marble units
have been described previously by Cushing and
Newland (1925), Buddington (1934), Brown
and Engel (1956), Prucha (1953) and Brown
(1969). Many of the marble units are impure,
containing abundant silicate minerals or quartz,
and locally they contain thin disrupted layers
of rusty, biotitic gneiss, quartzo-feldspathic
rocks, and quartzite. Some units, however, are
high-purity carbonate rocks. Unfortunately,
the studies of these units have given little at-
tention to their potential as sources of high-
calcium limestone. Only a few chemical analyses
of the marbles have been published (Budding-
ton, 1934, p. 219), and these are of uncertain
areal significance.

Some local marbles have been used in the
past mainly for construction purposes. Quar-
ries a short distance southwest of Gouverneur,
N.Y. (fig. 1), were operated in the 1800’s and
early 1900’s for marble dimension stone. Build-
ings, monuments, and sidewalks made from this
light-gray marble are seen throughout the re-

1 High-calelum limestone is rock having 95 percent CaCO;
content or greater, and those with greater than 97 percent
CaCOs are called ultra-high calcium limestone (Carr and
Rooney, 1975). High-purity carbonate rock contains more than
95 percent combined CaCQO; and MgCQs, and high-magnesian
dolomite has more than 43 percent MgCO; A few uses of high-
calcium limestones are for blast furnace and open hearth flux,
and in the manufacture of glass, cement, alkalis, and alumina
(Lamar and Willman, 1938). Other chemical specifications for
these special uses are as important as the carbonate content.

For instance, high calcium limestone used in the manufacture
of alumina must have less than 0.5 percent sulfur and phos-
phorus. Limestone used in the manufacture of glass must have
a uniform high-carbonate content and contain less than 0,1
percent Fe203. Cement manufacture and most flux uses require
less than 3 percent MgCOs in the raw material. Another im-
portant use of pure limestone is as a white filler in a variety of
manufactured products such as paint, rubber, flooring, plastics,
and paper. The principal requirements for use as a flller are
high whiteness and ease of grinding to a flne, soft powder,
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gion. Marble for lime-burning, crushed stone,
and furnace flux was produced in the past from
quarries near Richville (Cushing and Newland,
1925). However, for the past 30 to 40 years
marble has been produced only for crushed
stone and agricultural limestone from a quarry
south of Gouverneur, and at the present time
also from a quarry north of Gouverneur where
an additional product—bagged, white, dolomitic,
marble chips for landscaping purposes—is also
produced. Except for the latter, these uses of
limestone require the supply to be close to the
market because of transportation costs. Con-
sequently, because only a small local market
exists, the vast resource of carbonate rocks here
is underutilized.
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FIGURE 1.—Index map of St. Lawrence County, N.Y.,
showing area of this investigation.

While doing detailed geologic mapping of an
area northwest and southeast of Beaver Creek
in St. Lawrence County from 1967 to 1971, the
author mapped three belts of marble (fig. 2),
one of which appeared to be an essentially pure
calcitic marble and the other two locally ap-
peared to contain some high-purity calcitic
marble. Chemically analyzed grab samples in-
dicated that some of these marbles do have
unusually high CaCO; content. Additional sam-
pling, however, was needed to evaluate the rock

2

as a high-calcium limestone resource. In 1975,
the author assisted by Harold Hubbard and Ken
Books, of the U.S. Geological Survey, sampled
marble at two localities with a portable core
drill. Analyses from these samples prove that
one extensive belt of pure calcitic marble west
of Beaver Creek contains rock that chemically
qualifies for specialized uses. A less extensive
deposit of similar rock is east of Beaver Creek.
Convenient and inexpensive water transporta-
tion on the St. Lawrence Seaway enhances the

_ possibility that the deposits could be exploited

economically.

DESCRIPTION OF MARBLE BELTS IN THE
BEAVER CREEK DRAINAGE BASIN

MARBLE OF UNIT A

Belt A (fig. 2) consists of coarsely crystal-
line marble in which calcite grains are as much
as 2.5 cm across, and average about 1.5 cm. The
rock has the textural appearance of rock candy
or very coarse rock salt, and locally shows flow
banding that is outlined by graphite specks and
other fine-grained accessory minerals. This mar-
ble unit is surrounded by impure carbonate
rocks that contain numerous rusty-weathering
biotite gneiss and quartzite layers. These thin
layers are more brittle than the enclosing mar-
ble and are disrupted by differential tectonic
flowage. Many of the impure carbonate-bearing
rocks are better named “carbonate gneisses”
rather than marble. Rocks west of Beaver
Creek; including marble A, are folded and in
turn refolded. The linear pattern of this belt on
figures 8 and 4 is an expression of tight, nearly
isoclinal, folding that has produced a northeast-
ward strike and dips that are generally greater
than 50° either to the northwest or to the south-
east. At the sample sites on figures 3 and 4 the
layering has a strike of N. 50 E. and dip of 70°
to 75° SE. The hook-shaped patterns of the
margins and the short linear areas of rock,
other than marble, along the axial crests or
troughs of folds is an interference pattern pro-
duced by cross-folds nearly transverse to the

northeast trends. One can infer from the steep
attitudes of the carbonate rocks that similar
lithologies extend downward, certainly beyond
practical mining depths.

Topographically, the area that includes mar-
ble belt A is characterized by low, linear, and
essentially parallel ridges. The pure coarse



























