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Engel and Engel (1953, p. 1055) proposed a generalized stratigraphic sequence for the
northwest Adirondacks (Grenville lowlands). Because primary features were not recognized, the
stratigraphic top of the sequence was unknown to them. The uppermost part of the sequence was
inferred on a structural basis to be rocks in the synform lying between Balmat and Edwards,
N. Y. Rocks northwest of the synform were inferredy to be progressively lower. Lewis (1969) and
Foose and Carl (1977), on the basis of detailed mapping, showed correlations in the region based
essentially on the sequence defined by Engel and Engel. Their subdivision of units in the Grenville
lowlands includes, in ascending order, a basal “lower gneiss” (exposed regionally in domical
gneiss bodies), a “lower marble,” an “upper gneiss” (the “major paragneiss” of Engel an Engel.
1953), and an “upper marble” (Balmat-Edwards synform, Brown and Engel, 1956). In 1983,
stromatolites showing top direction were identified in the Balmat-Edwards synform (Isachsen and
Landing, 1983). These verify that the structure is a syncline and thus the upper marble is truly
at the top of the stratigraphic sequence in the Grenville lowlands.

Wiener and others (1984), in a stratigraphic synthesis for the Adirondack region, have a
significantly different interpretation. They propose the existence of an unconformity above the
rocks of the domical gneiss bodies (lower gneiss). They conclude that metasediments overlying
the gneiss have a garnet sillimanite rock (gs) at the base and that the major paragneiss (upper
gneiss) of Engel and Engel (1953) lies directly above as seen near Harrisville 20 miles to the
southeast of the Beaver Creek area. They propose that this gneiss, northwest of Harrisville, is cut
out completely southeast of Gouverneur and that the upper marble of the Balmat-Edwards area
and the lower marble in the Gouverneur area are correlative. Foose and Brown (1976) also
suggested this, but now do not support this idea because the upper and lower marble have
distinct and different characteristics and are separated by the major paragneiss. Thus, the
stratigraphic interpretation of Wiener and others (1984) is not used in this study.

ocks in the Beaver Creek area can be tentatively correlated with the generalized
stratigraphic sequence of Engel and Engel (1953) and Foose and Carl (1977). Only a few of the
units of the region are continuous throughout the lowlands, and these can be used as marker
horizons. The best marker unit is the rock in the domical bodies—the lower gneiss. Overlying the
lower gneiss is a heterogeneous sequence of rocks that is dominantly carbonate-bearing but that
include important gneiss, schist, and quartzite components. In the Beaver Creek area, they include
all rock units from the garnet-sillimanite granofels (gs) upward to the carbonate, calc-silicate, and
quartzite unit (csq); I have correlated these with the “lower marble” unit. The included
metasedimentary rocks northwest of the Beaver Creek lineament are the lowermost units in the
lower marble. .

The nature of the contact between the lower gneiss and the overlying lower marble is open
to question. It might be conformable, but because the individual domical bodies of lower gneiss
and overlying garnet-sillimanite rock are not in each case in contact with the same stratigraphic
zone within the lower marble, I suspect that the contact might be an unconformity or a zone of
ductile faulting caused either by thrusting or diapiric piercement of the lower gneiss during
metamorphism and deformation.

The diopsidic and hornblendic paragneisses (pda, pba, uag) at the top of the
metasedimentary sequence in the Beaver Creek area are possibly equivalent to the “upper
g;(;iss" (“major paragneiss” of Engel and Engel, 1953). If this correlation is correct, then the

ver Creek area has no stratigraphic counterpart to the upper marble of the Balmat-Edwards
syncline. Rocks in the upper marble are distinguished from those of the lower marble in that they
are essentially nongraphitic, and rarely contain phlogopite and only a few rusty or pyritic units.
Also, tourmaline and scapolite that is’common and locally abundant in the rocks of the Beaver
Creek area is rare in the upper marble of the Balmat-Edwards syncline.

Most of the granitic rocks of the Beaver Creek area are similar to the Hermon and Antwerp
granites of Buddington (1939). Only units ig and bcg are similar in appearance and chemistry
to the Hermon granite. Some of the others, such as those in the vicinity of Huckleberry Mountain,
are more similar to the Antwerp granite.

DESCRIPTION OF MAP UNITS

(Note: Zone 18 Universal Transverse Mercator metric coordinates of key features
are in parentheses. All northerly measurements are plus 4,900,000 meters and
easterly measurements are plus 400,000 meters.)

Eolian sand (Holocene and Pleistocene)—Eolian sand near the Oswegatchie River
along Little Bow Road (14,000 N., 60,000 E.) and west of Beaver Creek
(19,000 N., 58,600 E.), apparently is winnowed from the alluvium of the
nearby valley bottoms. Many areas designated as peat and muck (Qpm) also
have deposits of eolian material (loess) on their surfaces but these are not
shown on the map. Loess dunes (regularly arranged, low parallel ridges
extending from valley sides) are effects of eolian processes. Examples are along
Merrill Creek and the South Branch of Beaver Creek (close to 18,000 N.,
63,000 E. and 64.000 E.) where parallel, dune-like ridges trend northwest and
are apparently aligned with the prevailing wind. Blowouts, now stabilized by
vegetation, are also common. These are distinguished from sinkholes in
carbonate areas bg raised rims. A good example can be found in the meadow
350 m west of Osborn Lake and is visible from Rock Island Road. Many others
occur throughout the area, particularly at notches in ridges that acted as minor
wind gaps

Peat and muck (Holocene and Pleistocene)—Dusky-brown to black, fibrous peat
overlying sticky, gray, lacustrine clay. Fills low areas of the poorly integrated
and low-gradient drainage system where it was deposited in post-glacial lakes
and swamps. Test probing for peat thickness has been done in this area
(Cornelia Cameron, 1968, 1969, unpub. data). Thicknesses of commercial-
grade peat determined in the Beaver Creek area are shown by Brown (1983,
pl. 1). One hole in a traverse 0.6 km north of Osborne Lake proves a 16.7
m thickness of peat. Below the peat is lacustrine clay of undetermined
thickness. Combined auger and core drilling at five sites to determine bedrock
lithology beneath Qpm (see geologic map and table 1 in pamphlet) proved
that nearg half of the topographic relief on the bedrock surface in this area is
filled by Qpm. Hole no. 5 is in a narrow, filled valley, located less than 15 m
laterally from outcropping bedrock. At a depth of 22 m, drilling was stopped
because large boulders were encountered, but bedrock was not reached, thus
indicating a narrow, deep, bedrock gorge

Mixed sand and gravel (Pleistocene)—Small pockets of ice-contact, glacial gravel
occur mostly on southeast-facing slopes throughout area; shown only where
observed. Presence of a gravel deposit was inferred in cobble-littered areas,
and from gravel brought to the surface by burrowing animals

Glacial till (Pleistocene)—Occurs in a northeast-southwest-trending hill in the
vicinity of the intersection of Rock Island and Mayhew Roads. The hill probably
is a drumlin that is along the southwest margin of a drumlin field described by
Carl (1978). Soil is bouldery and there are no bedrock outcrops

Potsdam Sandstone (Late Cambrian)—Well-bedded, buff to brown sandstone
streaked with brown and red iron-oxide stains, locally crossbedded and
ripplemarked. Many small sandstone bodies in marble outcrop areas are
remnants of sinkhole and open-joint fillings in the underlying marble.
Sandstone overlying marble commonly has circular areas where bedding is
broken and slumped to form funnel shapes up to 35 m across. These were
caused by flowage of friable and poorly cemented sand into cavities in the
underlying marble shortly after deposition. Cylindrical sand tubes that are the
filled vertical channels are concentrically layered because of laminar flow. Many
examples of tubes and funnels can be seen along Cream of the Valley Road
near 17,600 N., 61,600 E. Similar features near Redwood, N.Y., were
described by Dietrich (1953). At many places, the surface of the Proterozoic
rocks and a zone extending several meters below the unconformity is heavily
oxidized and has local deposits of hematite and maghemite which have been
prospected and mined for iron (Brown, 1983, locs., 35, 36, 90). Iron-oxide
deposits generally occur where the underlying rocks are pyritic. Marble in this
zone was dolomitized and silicified during this mineralization (Brown, 1983).
Both Potsdam [ (subaerially deposited) and Potsdam II (shallow-marine
transgressive) types of sandstone as described by Selleck (1975), occur in the
area. Type | is massive and Type Il is well-bedded. The beds are less than a
meter thick and show both current and wave ripples as well as low-angle
crossbeds. Regional relief of the Potsdam-Proterozoic contact is considerable
and is probably a result of a combination of initial topographic relief,
subsequent solution of marble, and vertical offset along faults. Small patches
of Potsdam Sandstone occur in the bottom of the valley that forms the Beaver
Creek lineament, but no Potsdam caps the nearby hills that are as much as 60
m higher. Therefore, the Beaver Creek trench must have existed on the pre-
Upper Cambrian surface, and surrounding hilltops have been lowered by
erosion enough to strip away all remnants of Potsdam Sandstone

IGNEOUS AND METAIGNEOUS ROCKS

Diabase dikes (Late Proterozoic?)—Northeast-trending, steeply dipping, dark,
alkalic, olivine diabase dikes, weathered to a distinctive reddish brown because
of altered olivine. The dike projecting through Pierces Corner is as much as 20
m thick. A parallel dike ‘southwest of Hickory Lake locally is more than 10 m
thick. Rock is phaneritic, has intersertal to ophitic texture (Brown, 1980b,
analyses 2, 6, 7, 9) and chilled amygdaloidal margins less than a meter thick.
Dikes form low, rounded outcrops that are inconspicuous and barely protrude
through the soil. At manr places, the dikes have been selectively plucked by
glaciers, leaving a small topographic notch. Both large dikes are alkalic,
subsilicic, and contain more than 15 percent magnetite and(or) titanomagnetite.
The Pierces Corner dike contains abundant olivine, analcite, and pinkish-brown
pyroxene (titanaugite). Similar but generally much thinner dikes are aphanitic,
dark gray to black, amygdaloidal, and resemble the chilled margins of the wider
dikes. Dike rocks, although undeformed, have been hydrothermally altered to
chlorite and zeolites; olivine is partly altered to serpentine. Two additional
dikes, located about 1.2 km north of the outlet of Hickory Lake, one along Fish
Creek and the other 305 m to the east of the first, resemble the other dikes
in occurrence, but differ in composition. These dikes are silicic diabase and are
not alkalic (Brown, 1980b, analyses 1 and 8). All dikes are part of a northeast-
trending swarm that is widespread in the Thousand Island area and to the west
in Ontario (Brown, 1975). They are deeply weathered where close to the base
of the Potsdam Sandstone, are apparently truncated by that unit, and thus are
assumed to be Late Proterozoic or Early Cambrian in age. D. F. Hewitt and
R. Greggs (written commun., 1973) report the same geologic relationship in
nearby Ontario. A paleomagnetic study (Books, 1983) correlated
paleogeographic pole positions in these rocks with pole positions through time.
Unfortunately, the results are erratic and inconclusive

Pegmatites (Middle Proterozoic)—Irregularly shaped pegmatite bodies composed
mostly of quartz and perthite intrude metasedimentary rocks and gneiss
generally in elongate masses parallel to layering; some, however, are
crosscutting. Most pegmatites are only a few hundred meters long and a few
meters thick. The largest bodies occur in the zone between Beaver Creek and
the Pleasant Lake-Hickory-Mud Lakes fault system. One pegmatite nearly 1.5
km in length and at places only 30 m wide crops out just southeast of the
Hickory-Mud Lakes fault at Hickory Lake (24,000 N., 60,000 E.). Belts of
pegmatites in this position relative to both the Hickory-Mud Lakes and Pleasant
Lake faults have been intruded along a zone that was a precursor to these
faults during an early stage of tectonism. At places, the pegmatites appear to
grade into lenses of white quartzite (bsq). Another belt of pegmatite masses
occurs about 0.8 km northwest of and parallel to Beaver Creek in a zone.east
of Pierces Corner. Most of the larger pegmatite bodies are in the magnesian
marble (mm) or rusty carbonate gneiss (rsm) units, although all of the units
of Proterozoic age locally contain small pegmatite bodies. Pegmatite that
intrudes marble contains white to cream perthite or sodic plagioclase.
Plagioclase in some pegmatites within quartz-rich rocks (csq) and rusty
carbonate gneiss (rsm) exhibit moonstone (schiller) colors (Brown, 1983,
locations 20, 25, and 55). and is probably peristerite. Pegmatite in marble also
commonly includes megacrysts of phlogopite, dravite, and, in their contact
zones, tremolite, diopside, apatite, and graphite. Pegmatite that intrudes biotitic,
feldspathic, or amphibolitic gneisses usually has pink feldspar and includes
crystals of biotite and schorl. These are essentially perthite-microcline-quartz
pegmatites. Locally, plagioclase is purplish gray and (or) pale green. These
pegmatites are probably anatectic products from the enclosing gneisses. Small
pegmatites were mapped in the Hyde School and Hickory Lake gneiss bodies
in the western part of the map area. Many other pegmatite bodies there are
not shown because of their small size. Most are mainly quartz and orthoclase
with rare mica and black tourmaline. Some pegmatites in the Hickory Lake

Qpm

=/

Metaigneous mafic rock (Middle Proterozoic)—Generally small plutons of mafic

metaigneous rocks that are mostly composed of hornblende, biotite, and
plagioclase. Relict augite occurs in some hornblende

Metagabbro—Occurs mainly as dusky rock marked with off-white spots and veins
of plagioclase and scapolite. The most extensive metagabbro mass (Brown,
1980b, analysis 35) occurs in a 3-km-long belt adjacent to the Beaver Creek
trench in the south-central part of the area 2,000 m east of Pierces Corner. A
small body crops out in the northeast part of the map area in the hills east of
the Beaver Creek swamp. Other small isolated bodies occur in the northwest
part of the area, and at the extreme southwest part of the area. At all
occurrences, the nearby felsic gneisses are highly amphibolitic. Only the
metagabbro in the belt along Beaver Creek in the south-central and southwest
part of the area is easily recognized as having a gabbroic protolith. This rock
consists mostly of hornblende, biotite, and plagioclase. Secondary hornblende
has a core of remnant augite and includes many small grains of albite. The
calcic plagioclase is altered to a mat of fine amphibole needles and other
undetermined minerals. The rock matrix is composed of brown biotite and
clear polysynthetically twinned albite; quartz is sparse. The rock has a poor
foliation that is marked by biotite. Late alteration has produced a small amount
of chlorite, epidote, and rare pumpellyite. Rock in two small bodies (28,000 N.
and 29,000 N., 67,500 E.) of metagabbro mapped along the east side of the
Beaver Creek swamp is similar to the main body of metagabbro in appearance,
but not in lithology. This rock also consists mainly of hornblende, biotite, and
plagioclase, as well as quartz and scapolite. The hornblende does not have
augite cores; however, pyroxene occurs as pale-green diopside in discrete
secondary grains. Highly altered andesine is present along with slightly altered,
locally deformed, and more sodic plagioclase. The isolated occurrence of
metagabbro near Fish Creek (26,500 N., 60,000 E.) differs from the other
gabbro in that it is strongly retrograded to greenschist facies and contains much
penninitic chlorite and epidote. Biotite in this rock is dark reddish brown,
characteristic of titanium-bearing biotite, and no pyroxene was observed. This
rock also contains some quartz

Gabbroic anorthosite—Forms the prominent hill in the headwaters of Beaver
Creek south of State Route 58 (13,000 N., 56,000 E.). It is the only mafic rock
that has retained an obvious igneous texture. This rock contains about 70
percent plagioclase laths (andesine or labradorite) as much as 2 cm long. Fresh
surfaces are greenish gray and, where weathered, are grayish white and exhibit
a random cumulate texture. The intercumulate areas are filled with hornblende
and biotite that probably has replaced pyroxene although no relict pyroxene
was seen. Rock along the western border of the body is slightly finer grained
and has a weak foliation. Chemically the rock approaches Nockolds’ (1954, p.
1020) average norite although it contains less magnesium and iron oxides and
more alkalies than the norite (see table 2). This rock is cut by tourmaline-
bearing pegmatite and is surrounded by a thin zone of biotite-quartz-plagioclase
schist (amphibolitized tourmaline-bearing granofels and quartzite (gmt) and
both are enclosed by marble. Buddington (1934, p. 58) noted that some
gabbros intruding marble retain their igneous texture because they were
enclosed in a more easily deformed host-rock matrix. He described a large
gabbro body at Pleasant Lake, 2,500 m to the west of this body, that has a
similar texture. The gabbroic anorthosite and masses of metagabbro (mg) all
occur close to the Beaver Creek lineament. The coincidence suggests that the
fault zone may have been a conduit for intrusion

Amphibolite—Crops out in the northeastern part of the map area and extends
northeastward beyond it. Also, two lenses of amphibolite are enclosed in
_marble 900 m southwest of Halls Corner in the southern part of the map, and
a thin dike of amphibolite cuts through magnesian marble 750 m northwest of
Lockie Road (13,500 N., 57,500 E.). e rock contains 40-60 percent
hornblende and biotite. Twinned, fresh, and commonly warped oligoclase is
about 50 percent of the rock. Quartz is always present. Although foliated, the
amphibolite commonly has the salt-and-pepper appearance of diorite. Rock
southwest of Vosburg Road locally shows the postmetamorphic alteration of
hornblende to fibrous chlorite and epidote, and of pla?ioclase to scapolite. The
rock appears less altered to the northeast. Amphibolite locally has a mortar
texture, plagioclase grains are bent, and quartz is strained. Apatite, sphene,
euhedral zircon, and ilmenite are common accessory minerals, and allanite is
present sparsely. The two small lenses of amphibolite southwest of Halls
Corner (15,000 N., 61,500 E.) have the fine, black-and-white mottling of a
metadiorite and have a mineral composition similar to the amphibolite
described above. They also contain abundant scapolite
Hornblende-rich rock—Occurs in a small body along State Route 58 and south
of Beaver Creek (13,200 N., 53,850 E.) (Brown, 1980b, analysis 36). These
rocks differ from the other mafic rocks and have a chemical composition close
to average nephelinite (Nockolds, 1954, p. 1028). The occurrence is located
close to the gabbroic anorthosite (ga). The rock has an unoriented fabric and
is composed of about 80 percent homblende seen as 1-cm-long, black, equant
grains set in a fine-grained matrix of untwinned, locally perthitic alkali feldspar.
Fine biotite flakes are distributed within the hornblende. Apatite, in prisms 3
mm long, constitute as much as 8 percent of the rock. Sphene and calcite are
also present

Granite and syenite in area of Huckleberry Mountain (Middle Proterozoic)—

Granitic rocks are exposed as roches moutonnee and form larger hilly areas in
which more than 50 percent of the rocks are exposed. In the late nineteenth
century, heavy logging of pines that thrived in the granite areas resulted in
extensive burning of organic debris on the forest floor. Subsequent severe
erosion of the light forest soil and ash left hilly areas such as that between
Huckleberry Mountain (23,400 N., 62,400 E.) and the hill at 21,200 N.,
61,500 E. with hundreds of acres of mostly bare granite, and scattered large
charred pine stumps and completely exposed root systems as witness to the
forest and soil that once covered these hills. Most of the gneissoid granites
occur in sill-ike sheets that cut across the compositional layering of the
Grenville metasedimentary rocks at a very low angle and are folded with them.
The oxshoe-shaped area of granite 1,200 m northwest of Staplin Corners is an
examﬁle of a thin granite slab that is arched upward in an antiform, and is
breached by erosion so that the underlying marble is exposed. The rock at
most places has a weak foliation and is locally strongly lineated near its contacts
with country rock and particularly along the healed fault 200 m northwest of
Huckleberry Mountain. Mortar and other mylonitic textures occur locally near
fold axes and faults. The granites are separated mainly on the basis of the
dominant dark mineral (hornblende, biotite, or tourmaline). Gradational zones
between varieties are either narrow or wide. These granites are similar to the
Antwerp granite of Buddington (1939) both in appearances and composition

Biotite granite—Pink with an allotriomorphic granular texture and composed of
about 28 percent quartz, 30 percent microcline, 33 percent albite-oligoclase:
the remainder consists of biotite and accessory muscovite, apatite, tourmaline,

sEhene, and rare allanite. Biotite commonly is altered to chlorite and magnetite.

(Brown, 1980b, analyses 14, 31). Thin granitic dikes that are in contact with
the calc-silicate unit are compositionally and texturally quite different from the
pink biotite granites, but are included with them because of their scarce
occurrence. These rocks contain little or no quartz and are essentially syenites.
They are gray, granular, and contain abundant biotite and muscovite.
Microcline content is much less than in the pink granite. Oligoclase is perthitic
and commonly shows moonstone (schiller) colors. Purple fluorite was found in
several specimens, particularly in pegmatitic phases (Brown, 1983, loc. 58, 64)

Tourmaline-rich  granite—Occurs in the vicinity of Huckleberry Mountain.
Tourmaline, the dominant dark mineral, constitutes as much as 7 percent of the
rock. It occurs as poikilitic and strongly lineated patches of black grains (see
Brown, 1980b, analyses 14, 15, 18, gg) Purple fluorite is a sparse accessory.
Tourmaline granite occurs near a tourmaline-rich metasedimentary unit (qmt)
(Brown and Ayuso, 1985). Three tabular granitic bodies (24,000 N., 63,900
E. to 64,300 lg) that cut across the contact between the tourmaline-rich unit
(gmt), and calc-silicate-rich unit (csq), show an abrupt change ‘in mineralogic
composition from tourmaline-bearing granite to a biotite-muscovite syenite with
the change in wallrock lithology (see description of bhg) (Brown, 1980b,
analyses 16, 17)

Hornblende granite or syenite—Coarse-grained granite or syenite with
conspicuous biotite and hornblende as black grains (5 mm long) in a pink
microcline-rich matrix. Rock consists of about 50 percent microcline, 28
percent oligoclase, less than 7 percent quartz, 10 percent biotite, and 5 percent
hornblende. Occurs mainly in the extreme northeast part of map area
associated with metagabbro and also in small bodies that have intruded marble
within 800 m of Cream of the Valley Road-Lockie Road. Accessory minerals
are sphene, apatite, and magnetite. Biotite and hornblende are largely altered
to cl}lllorite and magnetite, and feldspar is sericitized. Rock is poorly foliated, if
at a

Fine-grained felsic rocks (Middle Proterozoic)

Mylonitic alaskite—Occurs in two belts. The longest is near the trace of the
detachment fault at the sole of the North Gouverneur nappe and consists of
elongate bodies that range in length from only a few hundred meters to the
extensive folded lens near Colton Road. The second belt is a narrow, 6.5-km-
long zone north of the Little Bow Road crossing of Beaver Creek. It is 100-300
m wide and I believe it is also close to the trace of a fault. The cataclastic rock
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in outcrop is pale pink and so finely granulated at most places that is has a
cherty texture. Along the nappe detachment fault, the rock is lineated and
flattened. At most places it has 1- to 2-mm-thick quartz leaves that are several
centimeters long. The matrix is crushed to a fine, inequigranular mosaic of
grains ranging from 0.03 to 0.2 mm across and consisting mainly of
recrystallized microcline along with oligoclase and quartz. Dark minerals are
either biotite or chloritized green hornblende that constitutes only about 1
percent of the rock. Accessory minerals include sphene, tourmaline, and rarely
allanite (Brown, 1980b, see analyses 28, 29, 30). Rock in the second belt near
Beaver Creek (Brown, 1980b, analysis 23), is similarly pink in color and finely
granulated in texture, but it is not so severely flattened. This rock contains less
than 5 percent dark minerals. | believe that the alaskite was intruded along
zones of shearing, such as the sole of the North Gouverneur nappe, and was
mylonitized and recrystallized during continuing fault movement and folding.
The strong quartz lineation parallels the axes of second-phase (F5) folds that
have refolded the nappe thrust; thus, some of the crushing and partial
recrystallization occurred during F» folding. The small body of biotite granite in
the axial part of the antiform north of Colton Road grades into the lineated
alaskite and either represents a totally recrystallized phase of the unit in the
axial zone of an F fold or is the unmyK)nitized parent granite

Rutilated aplite—Occurs in two, thin, 10- to 50-m-wide sills in discontinuous
lenses dipping northwestward on either side of Maple Ridge Road, within two
km northeast of the intersection with Gore Road. It either intrudes or is an
anatectic segregate in sphene-rich paragneiss (pda). Rock is pale pink and
sugary and contains 60-70 percent albite and 3040 percent quartz. It has
granoblastic texture and its 0.5- to 1-mm-long grains have sutured borders.
Rutile forms euhedral and subhedral crystals 0.1-0.2 mm across and
constitutes 1-2 percent of the rock (Brown, 1983). Tourmaline, microcline, and
sparse muscovite are the accessory minerals. Rutile is evenly distributed except
in a small fold (Brown, 1983, loc. 50) where quartz and 1-cm-thick lenses of
rutile are segregated

Porphyroblastic gneissoid granite (Middle Proterozoic)—Inequigranular and well

Augened

foliated. Foliation is defined by biotite, strained quartz leaves, and granular
streaks of oligoclase and microcline. Porphyroblasts of microcline are as much
as 2 cm across and occur as single crystals or granular aggregates. Biotite is
brown to greenish brown and slightly chloritized. Rock is similar to the Hermon
granite of Buddington (1939). The granites were given two different map
designations because, although they are compositiona?lly similar (Brown 1980b,
analyses 20 and 26), four of the masses of bcg west of Beaver Creek have
an unusual felsic sheath that contains tiny, manganese-bearing garnets and
local fluorite

Inequigranular granite—Granite close to the intersection of Maple Ridge and
Vosberg Roads in the northeast part of the map area has a uniform
composition, and is well foliated and porphyroblastic. Biotite and deformed
quartz mark the foliation and produce a weak lineation. Porphyroblasts are
Eink microcline in large grains or aggregates that mostly lie across the foliation;

owever, some form crude augen. Strained quartz constitutes 30-35 percent
of the rock; microcline or microperthite, 30—40 percent; oligoclase, 20-30
percent; and slightly chloritized biotite, about 8 percent. Accessory minerals are
sphene, apatite, and ilmenite. Folded xenoliths of biotite and hornblende gneiss
are common. The plunge of their minor fold axes is consistent with the west
to northwest lineation in the vicinity of this granite mass. The granite appears
concordant with feldspathic paragneiss (pfm) along its southeast border, but is
distinctly crosscutting elsewhere

nite—The seven porphyroblastic gneissoid granite bodies along the

west side of Beaver Creek are lithologically similar to ig. However, this rock

is severely flattened tectonically and at places the porphyroblasts form augen.

The rock is 40 percent microcline (including porphyroblasts), 20-30 percent

oligoclase (Ango-Anys), 30 percent strained quartz, and 5 to 15 percent slightly

chloritized, dark biotite. Accessory minerals are sphene, apatite, rare zircon, and
possible allanite. A distinct garnet-bearing, felsic zone surrounds the two largest
masses and also the two northernmost, smaller bodies. This rock is sugary
textured and very fine grained. It is composed of quartz, oligoclase, and
microcline and lacks dark minerals except for tiny (<0.5 mm long), brown,
euhedral to subhedral garnets that constitute about 1 percent of the rock.

Microprobe analysis determines these to be manganese-bearing garnets with
rincipal oxides zaving the following weight percent: SiO,, 36.8; Al,O3, 20.7;

Fe as FeO, 20.8; Ca0, 8.2; MnO, 11.5; all others <0.5 (Paul Atelsek, written
commun., 1983). Fluorite occurs as discrete microscopic grains and as minute
subhedral inclusions in the garnet cores in specimens collected on the
northwest edge of the largest body of gneiss (26,360 N., 63,640 E.). Fluorite
also was seen along the western contact of the large granite body 1.5 km
southeast of Pierces Corner

Syenite (Middle Proterozoic)—Medium- to coarse-grained hornblende-biotite-

perthite-oligoclase syenite occurs in a small body on a hill surrounded by
swamp along Fish (greek (27,000 N., 60,000 E.). Rock is gray to brown on
fresh surfaces and has weak foliation except on the east side of the hill where
it is more pronounced. Perthite and oligoclase are 75-80 percent of rock and
quartz is less than 5 percent. Rock is uniformly spotted with clots 4 mm across
of biotite and hornblende. Dark-mineral content ranges from 15 to 20 percent.
Accessory minerals are zrcon, apatite, and magnetite. Zircon occurs as
unusually abundant, elongated prisms

Undivided granitoid (Middle Proterozoic)—Includes gray gneisses that contain

biotite or hornblende and locally appear to be granitized metasedimentary
schists or quartzites. May also include syenite. This unit is divided into several
rock types by Brown (1988)

Biotitic, granitic augen gneiss (Middle Proterozoic)—Strongly flattened granitic

gneiss with abundant biotite. Augened porphyroblasts of perthite and quartz,
less than 1 cm across, are set in a biotitic, granoblastic matrix containing quartz,
microcline, and oligoclase. Unit intrudes rusty carbonate gneiss (rsm) 1.5-3 km
northwest of Hickory Lake antiform

METASEDIMENTARY ROCKS

Hornblende-rich gneisses (Middle Proterozoic)

Amphibolitic feldspar-biotite gneiss—Associated with metagabbro, occurs in three
areas on the southeast side of Beaver Creek. The main area is up to 1 km
wide, more than 6 km long, and extends northward from the Little Bow Road
crossing of Beaver Creek to about 2 km southwest of Huckleberry Mountain.
The other two areas are relatively small and occur with metagabbro (mg) close
to Beaver Creek at the southwest and northeast borders of the mapped area.
These gneisses are partly hybridized rocks undoubtedly equivalent to or
including some undistinguishable slices of metasedimentary units such as
granofels and schist (qmt) and paragneiss (pba) or granite (bhg) that had
hornblende developed in them and in the ga%rbro during regional
metamorphism. The gneiss in the principal belt shows strong mortar and flaser
structure. Microcline and oligoclase form 0.5-cm-long lenses surrounded by a
fine-grained matrix. Biotite and green hornblende constitute 30—60 percent of
the rock and scapolite is common. In outcrop, the rock is dark, strongly
foliated, and has abundant pink to white felsic spots and streaks. Accessory
minerals include apatite, sphene, ilmenite, and rare tourmaline. In all three
areas, the rock is hydrothermally altered along a conspicuous northwest-striking
set of joints. The dark minerals are altered to chlorite and epidote, and the
feldspar is now largely microcline that is stained red by hematite

Porphyroblastic hornblende gneiss—Characterized by the abundance of coarse,
listening hornblende and local layers rich in large microcline porphyroblasts.
hese rocks occur in the northeast part of the map in large areas on either side

of Gore Road. This is the uppermost unit of the stratigraphic sequence in the
North Gouverneur nappe. In this area, the unit is in the lower limb of the fold
and possibly is correlative in part to the amphibolitic feldspar-biotite gneiss
(afg) in the upper limb of the nappe. Much of the rock is a distinctive grayish-
black hornblende-oligoclase-biotite gneiss containing widely scattered 2- to 5-
cm-long, pink porphyroblasts of microcline set in a flattened, fine- to medium-
grained hornblende-oligoclase-quartz-biotite matrix. Large sphene crystals and
minute magnetite grains are accessory phases. Biotite and hornblende are
locally altered to pale-green amphibole and chlorite. The zone along the
northwest contact is more severely flattened and mylonitized and has a strong
foliation. Locally it has been metamorphically differentiated into a true gneiss
(Brown, 1980b, analyses 81 and 83)

Paragneisses and schists (Middle Proterozoic)

Feldspathic paragneiss and mica schist—Rock includes quartz-albite-orthoclase
gneiss, layered biotite-quartz-feldspar gneiss, and biotite schist that locally
contains hornblende. The easily eroded mica schists occupy low areas. Unit
occurs in a transition zone between hornblende-bearing gneiss (uag) and the
hormnblende-biotite paragneiss (pba). Rock occurs in two belts, one on each
side of Maple Ridge Road. One belt is 4.5 km long, located southeast of Maple
Ridge Road and northeast of Gore Road, and the other is 1.5 km long, located
north of Maple Ridge Road and west of Vosburg Road. The two belts possibly
join northeast of the map area and here are repeated by refolding. The belt
north of Maple Ridge Road is refolded and has a pervasive west-plunging
rodding lineation. In this area, dark minerals are altered to chlorite and
magnetite; feldspar is altered to sericite and clay
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side paragneiss—Well-layered, granoblastic and characterized by an
undance of diopside-rich layers. Accessory sphene is ubiquitous and green
hornblende occurs commonly. Unit consists of a variety of interlayered mineral
assemblages including: quartz-diopside-oligoclase; diopside-scapolite-quartz;
green hornblende and quartz-oligoclase or -microcline; green hormblende and
quartz-oligoclase-biotite. Accessory minerals are sphene, apatite, tourmaline,
and magnetite or ilmenite. Sphene is ubiquitous and is as much as 2 percent
in some layers. Unit occurs mainly in two zones. Rock in one of these zones
along Maple Ridge Road interfingers along strike with biotite-hornblende
paragneiss (pba). The westernmost zone is the narrow keel of the isoclinal
synform along the east bank of Beaver Creek. The paragneiss layers here
consist mostly of pale-green diopside, quartz, and oligoclase (Brown, 1980b,
analysis 40), but other rock types also are present. A medium-grained, vitreous
diopside- and sphene-bearing quartzite (Brown, 1980b, analysis 41) forms
prominent outcrop ridges on either limb of the synform and help to outline the
structure (shown by dashed line of map) (24,500 N., 63,000 E.). Some layers
also are rich in granoblastic tourmaline (Brown and Ayuso, 1985) and biotite.
The other major zone of diopside-rich paragneiss is aYong Maple Ridge Road
in the northeastern part of the area from near Gore Road northeast to the
eastern edge of map area. The rock here may be distinguished from that in the
western zone along Beaver Creek by the folh/)wing characteristics: 1)- there are
neither quartzite zones nor tourmaline-rich rocks here; 2) granoblastic scapolite
(mizzonite) is very common in many layers instead of plagioclase, although in
the western belt, scapolite occurs mainly in clotty patches along with green
hornblende replacing diopside and plagioclase; 3) microcline occurs in the
eastern belt in quartz-microcline-diopside granofels (pda) interlayered with
similar rock containing oligoclase instead of microcline. Microcline is common
here but not in the western zone. Both zones of paragneiss have undergone
retrograde metamorphism. In the western zone, the patchy areas of scapolite
and green homnblende in layers of granofels are altered in places to epidote and
chlorite. In the eastern belt, the diopside is extensively replaced by green
hornblende that is slightly altered locally to epidote and chlorite. Feldspar is
sericitized and scapolite in several specimens is altered to prehnite, pumpellyite,
and locally, to calcite and albite. This assemblage indicates retrograde
metamorphism to a subgreenschist facies. Amphibolitic and diopsidic
paragneiss (pba and pda, respectively) of mixed lithologies are characterized
by excellent compositional layering. The most continuous outcrop area is in the
lower limb of the North Gouverneur nappe. The unit crops out in the upper
limb in the narrow keel of an isoclinal synform 200 m east of and parallel to
Beaver Creek. Thin slivers of this unit are also included in the belt of
amphibolitic felsic gneiss (afg) southwest of the narrow synformal belt. A
similar area containing slivers of this paragneiss included in amphibolitic rock
is in the large wedge-shaped area on the east side of the Beaver Creek swamp
at the northeast part of the map. Outcrops of this unit are distinctive. The rock
is very well layered and locally separates into flaggy slabs. Some centimeter-
thick, biotitic layers in the western belt weather away readily, leaving 10-cm-
deep slots in t¥ne outcrop. Diopsidic rocks in most outcrops have either a
distinctive green or pale-pink color. The unit locally contains aplite veins and
pegmatites of quartz and sodic plagioclase or microcline too small to map; in
the eastern belt, rutilated aplite (ra) dikes are found

Hornblende-biotite gneiss—Dusky-gray rock that, on the weathered surface, has

a pink cast because of hematite-stained plagioclase. Like the diopsidic phase,
these rocks are extremely well layered. 'Ifl))ey also contain abundant accessory
sphene which commonly surrounds ilmenite grains. Apatite is also a common
accessory. Dark-greenish-brown biotite and dark-green hornblende commonly
constitute 40 percent of the rock. Plagioclase is andesine to oligoclase,
commonly untwinned, and usually highly altered to sericite or clay minerals.
Quartz is a minor component of the rock. Carbonate minerals are rare,
although a thin zone of diopside-carbonate-scapolite rock may be seen close
to Gore Road along the east edge of the diopside paragneiss (pda) outcrop
area. Analysis 84 of Brown (198&:) is from the biotite-rich part of this unit. A
comparison of analysis 84 with analysis 40 of Brown (1980b), which is a typical
diopside-plagioclase-quartz paragneiss, shows that the main chemical difference
between these rocks is the variation in calcium and iron contents. The diopside
ragneiss ‘is rich in calcium and contains slightly less aluminum than the
iotite-hornblende paragneiss, which is richer in iron. If this variation reflects
the grotoliths, then the diopside paragneiss probably was a dolomitic shale and
the biotite-hornblende paragneiss was a graywacke or shale. Slivers of the unit
are included in the amphibolitic rock (afg) along Beaver Creek at the northeast
part of the area and in the south-central part of the area either as screens or
infolds. However, the mineral assemblage of pba is similar to the amphibolitic
rock and, except for excellent layering in pba, cannot be distinguished from it;
therefore, some amphibolitic roci (afg) is undoubtedly equivalent to pba. Unit
interﬁn%ers with the diopside paragneiss (pda), within a mile southwest of the
Gore Road-Maple -Ridge Road intersection. The unit is consistent in
composition and thickness from the interfingered zone to the extreme
southwestern part of the mapped area. It is the most continuous geologic unit
in the map area and continues for several kilometers beyond the southern edge
Ef It‘he map where it forms a prominent ledge along the southeast side of Yellow
ake

Diopside-tremolite-calcite-quartz-pyrrhotite-bearing rocks (Middle Proterozoic)

—Quartz-rich rock of mixed types includes pale-green calc-silicate gneiss, inter-
layered quartzite and tremolite rock in layers a few centimeters thick, and cal-
cite-quartz-diopside rock. These rocks are all excellently layered and intricately
folded. Diopside and tremolite are characteristically pale green or grayish green.
Most rocks contain pyrrhotite, and outcrops and residual soil are strongly
stained by limonite. Most carbonate-rich rocks and some quartzite layers are
graphitic. Sphene is a common accessory mineral and tourmaline is present but
not abundant. Weathering of carbonates and sulfides causes disaggregation of
quartz, diopside, and tremolite to form a characteristic rusty and gritty surface
on outcrops and a sandy, rusty soil. Locally, pale-green diopside-quartz rocks
are coarsely recrystallized, and diopside occurs in individual crystal units as
much as 20 cm across. Early fractures in the diopside rock are filled with quartz
and large gragish-green tremolite crystals, calcite, and less commonly, black
tourmaline. (Brown, 1983, loc. 56). A rusty basal unit of massive, quartzose,
feldspathic rock as much as 3 m thick occurs in outcrops close to Rock Island
Road about 500 m west of Osborn Lake and in the bedrock area that extends
northward into the swamps along Beaver Creek. Here it defines the contact
with the underlying tourmaline-bearing schists, granofels, and quartzites (qmt).
Rocks of unit ¢sq occur mainly in the upper limb of the North Gouverneur
nappe west of Osborn Lake, and in thin slivers in the zone of amphibolitic rock
(afg) 3 km west of North Gouverneur, and in a similar zone about 3 km north-
east of Osborn Lake. This unit also occurs in its proper stratigraphic position
in the faulted lower limb of the North Gouverneur nappe less than 2 km south
of Staplin Corners where it is well exposed along Rock Island Road. Similar
thin, local occurrences in this structural position are present between the ridge
of hornblende-biotite paragneiss (pba) and diopside paragneiss (pda) and the
intranappe thrust west of Maple Ridge Road. In the southern part of the map
area, interlayered quartzite and green tremolite rock of this unit are found in
the axial part of intricately refolded folds located southwest of Halls Corners
along the Oswegatchie River. structurally beneath the North Gouverneur nappe

Quartz-feldspar-mica granofels schist and quartzite (Middle Proterozoic)

Tourmaline-bearing rock—Mixed sequence containing feldspathic, tourmaline-
bearing quartzite, and biotite-muscovite-quartz-microcline-oligoclase schist and
granofels containing magnesian tourmaline. Lower part is feldspathic quartzite
that contains biotite, microcline or oligoclase, and ubiquitous tourmaline (as
much as 50 percent) (Brown, 1983, fig. 7a). The fock is generally dark because
of biotite and tourmaline, and commonly rusty because of abundant pyrite.
Quartzite rocks form the steep, east-facing slope of the valley containing Os-
born Lake. The remainder of the unit is mainly aluminous micaceous schist and
gneiss that are migmatitized by quasi-concordant, anatectic granites and peg-
matites that all contain iron-ricﬁ, black tourmaline (schorl) (Brown and Ayuso,
1985). Schists commonly have post-tectonic porphyroblasts of several
mineralogic types including quartz-sillimanite, muscovite-sillimanite, poikilitic
microcline-scapolite, or muscovite books ranging from 0.5 to 3 cm across. Por-
phyroblasts of muscovite give rock a spangled appearance. Rocks are pyritic
and locally have rusg zones in vicinity of massive pyrite concentrations (Brown,
1983, locality 57). Biotite is deep reddish brown and accessory minerals in-
clude sphene, apatite, and rutile. Rutile occurs locally in thin segregations along
layering in quartzites. Garnet is sparse in this unit except along the Beaver
Creek lineament and along the inner thrust in the lower limb of the North
Gouverneur nappe where rock also contains sillimanite. In these tectonic posi-
tions, the rock has mortar texture and strong mineral lineation. The more schis-
tose rocks are locally crinkled. Retrograde metamorphism, particularly in the
northern part of the North Gouverneur nappe, has chloritized the biotite,
sericitized the plagioclase, and has caused formation of clots of green
hornblende, quartz, epidote and pyrite. Chalcopyrite has been identified in one
of these clots (Brown, 1983, loc. 53). The biotite-quartz-feldspar granofels of
this unit is amphibolitic in the area along Beaver Creek beginning 2 km south-
west of Huckleberry Mountain, and also in the area northeast of Osborn Lake
and east of Beaver Creek, where it might be included with the amphibolitic fel-

sic %neiss (afg). Correlative, tourmaline-rich rocks were mapped by Bannerman

(l 199852) 1 km from the southeast edge of this map (also see Brown and Ayuso,
)

Garnet-sillimanite-quartz-biotite-feldspar gneiss and schist—Occurs southeast of

the north Gouverneur nappe in the tightly refolded zone along the Oswegatchie
River in the southern part of the mapped area. This unit contains aluminous
minerals, but does not contain abundant tourmaline like gmt. The unit
occupies the same stratigraphic position relative to the subjacent talc-tremolite
schist and quartzite (ttq), and superjacent quartz-rich calc-silicate rocks (csq),
as does gmt in the North Gouverneur nappe; thus, gmg and gmt are
correlative. Unit is generally more coarsely crystalline than are correlative rocks
in the North Gouverneur nappe and probably reflects more intense tectonism.
Garnets are poikilitic with included Eiotite and quartz. Plagioclase is highly
sericitized, and microcline and untwinned potassium feldspar are common.
Sillimanite occurs as coarse needles and sheaves of fibrolite with quartz

Talc-tremolite schist and tremolitic quartzite (Middle Proterozoic)—These rocks

occur discontinuously between tourmaline-bearing quartz-feldspar-mica rocks
(gmt) and silicated dolomites of the quartz- or silicate-bearing marble (gm).
Principal outcrop areas are 2.6 km north of Staplin Corners on either side of
Rock Island Road (although not exposed at the roadside) and isolated outcrops
on low hills in the north part of the area in the swampy valleys of the South
Fork of Beaver Creek (Brown, 1969). Other outcrops are at 18,400 N. and 59,
950 E. and also about 0.5 km east of Beaver Creek in a zone north and south
of State Route 58 in the southwest part of the mapped area. The schist is
composed of talc and tremolite in varying proportions and also locally contains
anthophyllite. Close to the contact with the overlying tourmaline-rich quartzite
or granofels (gmt) the unit is mainly a talc schist and contains abundant light-
yellowish-brown tourmaline, pale-green chlorite, and pyrite. (Brown and
Ayuso, 1985), This rock is similar to talc-tremolite rock mined to the southeast
near Fowler, New York, and has been previously described in detail by Brown
(1969). Although shown separately on previous maps (Brown, 1969, 1983),
talc-tremolite schist and tremolitic quartzite are combined on this map for
cartographic simplification. Tremolitic laminated quartzite underlies the talc-
tremolite schist in the outcrop area north of Staplin Corners. It also occurs in
the same stratigraphic position where talc-tremolite schist is missing, or does not
crop out because of its lower resistance to erosion. The tremolite-quartz rock
is tlenus a guide to the location of the talc zone. The rock is interlaminated
uartzite and white to buff tremolite rock in layers a few centimeters thick.
ginely layered quartz-tremolite rock of ttq is distinguished from similar layered
rock in calc-silicate units (csq) by the lack of green color in the silicates.
Quartzose varieties of ttq also crop out along the Oswegatchie River in the
refolded zone near LittlquOW‘in the extreme south part of the map. Here the
Oswegatchie locally follows this more easily eroded stratigraphic zone

Quartz- or silicate-bearing marbles (Middle Proterozoic)—Marble is characterized

mainly by being either quartz-rich where calcitic or silicate-rich where dolomitic.
The unit occurs mainly in the upper limb of the North Gouverneur nappe, but
also crops out southeast of the nappe. In general, it is calcitic and quartz-
bearing in the lower part and increasingly more dolomitic and silicate-rich
upward as the contact with the talc-tremolite unit (ttq) is approached. Outcrops
are characteristically crumbly, covered with a grus of carbonate grit and sand,
and have clotty lumps of quartz or tremolite-diopside protruding from the
surface. Rock types include calcitic marble with reticulated quartz; cream-
colored, crumbly dolomite; locally fetid, graphitic dolomite; dark-gray, graphitic,
talcose dolomite; silicate-clotted marble; serpentine-specked and -spotted
dolomite; and less commonly a nearly pure calcitic marble (Brown, 1978, unit
B). The various marble units are not separated on this map, but were
subdivided in Brown (1970, fig. 2) for part of the area. Scapolite in gray prisms
occurs in some impure graphitic varieties (Brown, 1983, loc. 72 and north of
loc. 75), and blue prisms of apatite occur in spectacular serpentine-rich marble
at locality 48 (Brown, 1983). Chondrodite in fine-grained, orange streaks was
identified from marble at 61,850 E., 21,000 N. Included in these marbles are
numerous quartzofeldspathic gneiss lenses that occur mainly in three areas and
seem to be confined to a stratigraphic zone. These are: 1) west side of Rock
Island Road 0.8 km north of Staplin Corners (Brown, 1983, loc. 72a); 2) a
northeast-trending belt between 21,700 N., 62,500 E. and 18,900 N., 60,900
E.; and 3) southwest of State Route 58 to the end of the mapped area.
Sphalerite occurrences in this marble are similar to those in the ore deposits in
the Balmat-Edwards zinc district (Brown, 1970, 1983)

Diopsidic rusty quartzite (Middle Proterozoic)—Discontinuous rusty, diopside-

bearing quartzite occurs in large lenses at various stratigraphic positions within
the quartz and silicate-bearing marble (qm). This rock occurs sporadically in
the central part of the northeast-trending belt of gm that is less than a kilometer
northwest of and parallel to Cream of the Valley Road. Here it lies along the
axis of a hypothetical overturned synform (Brown, 1970, fig. 2). The unit is
extremely iron-stained in all occurrences, but the sulfide minerals have not
been identified. Pyrrhotite may be present because of the extreme iron staining
that makes the outcrops appear black and burned. The rock at most places is
tightly folded and rodded. gimilar rock also occurs near Morrison Road close
to the lower contact of the gm unit. This rock is also graphitic and commonly
contains 1-2' percent pale-brown tourmaline. Massive, granular, green
;:iioplfidite altered from dolomitic rock is associated with dg, but only very
ocally

“Dividing gneiss” (hornblende-biotite-quartz-feldspar gneiss) (Middle Pro-

terozoic)—Well-layered, discontinuous gneiss that lies between quartz-rich
(gm) and magnesian (mm) marbles only in the North Gouverneur nappe. In-
formally designated “dividing gneiss” for this report. The unit is best exposed
at several places within 1.6 km of Staplin Corners. A roadcut 1.1 km south of
Staplin Corners on Rock Island Road reveals 80 m of the unit. About 820 m
northwest of this roadcut is a quarry that also provides an excellent exposure.
These exposures are on the lower and upper limb of the nappe, respectively.
The principal rock type is hornblende-biotite-plagioclase (Angs—Anzg)-quartz
gneiss that contains 50 percent dark minerals and abundant sphene. Other
rocks are interlayered with the mafic gneiss such as quartzofeldspathic gneiss
which occurs 21§ m north of Staplin Corners in a draw east of the road. Here,
about 3 m of quartz-oligoclase-microcline gneiss is mortared and flattened. The
dividing gneiss is granoblastic, commonly has mortar texture and has under-
gone retrograde metamorphism toward the northeast part of its outcrop area.
Feldspar is sericitized, hornblende is chloritized and pumpellyite is present in
rock at coordinates 67,310 E., 27,400 N. Locally, the gneiss is also recrystal-
lized to a coarse-grained hornblende-biotite rock containing greenish-gray
scapolite. At many places, the unit is in contact with thin sheets of granite. At
these places, a foliated, hybrid, biotite-rich gneiss is developed as a transitional
phase and the contact between granite and mafic gneiss is indefinite. Where the
dividing gneiss is thick, it contains seams of pegmatite composed of pink perth-
ite, black biotite, and greenish-gray plagioclase. Along the trend to the north-
east, this rock merges with biotite- and hornblende-rich gneisses. The unit lo-
cally includes carbonate lenses that are exposed at the roadcut on Rock Island
Road, at the quarry on Cream of the Valley Road, and in an outcrop on the
northwest side of Maple Ridge Road 610 m northeast of Staplin Corners. The
marble is medium grained, dolomitic, and is commonly pink. The lenses in the
quarry on Cream of the Valley Road are less than a meter thick, contain scapo-
lite and tremolite, and surround boudins of the mafic gneiss. The interlayered
carbonate rocks are less common to the northeast and southwest of the North
Gouverneur area

Graphitic,

Calcitic marble (Middle Proterozoic)—Coarsely crystalline,
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phlogopitic marble (Middle Proterozoic)—White to light-gray,
medium-grainec? (0.3-0.8 mm), massive marble of uniform composition.
Marble is calcitic to slightly magnesian (see Brown, 1978, analyses 13 and 14).
Graphite occurs as disseminated flakes or in zones of very fine grains that
produce blue-gray, centimeter-thick layers. Clear, pale, brownish grains qf
phlogopite are disseminated throughout. A distinguishing characteristic of this
unit is the scattered prismatic megacrysts of white tremolite as much as 3 cm
long. These weather in relief on outcrop surfaces and locally are qhgned
particularly near fold axes. Brown crystals of tourmaline (dravite or uwte) as
much as 4 cm across are disseminated in the marble or included in fist-sized
or larger pegmatitic clots. Crystals were noted at 14,000 to 14,700 N., 58,000
E. and at 25,500 N., 67,000 E. (Brown, 1983, locations 96 and 62). Clear,
yellowish-orange grains of chondrodite lecally occur in streaky, granular lagers
and isolated clots less than 1 cm across (Brown, 1983, localities 51 and 74)
An extensive zone of white, translucent, nongraphitic marble containing
scattered phlogopite grains occurs at the southwest part of the area (Brown,
1983, Iocalityo%6). Also at this locality are disseminated, rounded, clear, pale-
blue apatite grains that are 2 mm across

Scapolite-quartz-graphite marble (Middle Proterozoic)—Medium- to coarse-

ained, graphitic marble that occurs along northwest bank of Beaver Creek.

omposed of equant calcite grains less than 1 cm across that disaggregate to
a coarse, granular grus. Possibly correlative with part of the quartz-bearing
marble (gm) in the North Gouverneur nappe. Rock contains dark-grag,
granular aggregates of scapolite 5 cm across, as well as euhedral, 1-cm-by-5-
cm, dusky-gray, tetragonal crystals of mizzonitic scapolite (Brown, 1983,
localities 39 and 40). Marble is medium gray because of microscopic graphite,
and has many fine-grained, rounded quartz grains that are only visible in thin
section. Some marble has blue-gray layers because of fine, disseminated
graphite. Abundant small chunks of quartz are included in the marble directly
west of the swampy valley bottom of Beaver Creek. The contact between this
marble (qsm) and carbonate rocks to the northwest is arbitrarily drawn
calcitic marble
underlies the conspicuous valley bottom that is between Old State Road and
Beaver Creek. Rock is composed of a mosaic of calcite crystals averaging 1.5
cm and as much as 2.5 cm across. Marble has textural appearance of rock
candy or coarse rock salt and locally shows flow banding that is accented by
finer grain size and fine-grained accessory minerals such as graphite,
phlogopite, diopside, and tremolite. Rock is locally more than 95 percent
calcium carbonate and has been described as a resource of high-calcium
marble (Brown, 1978, 1980a). Possibly correlates with marble (mm) southeast
of Beaver Creek

Rusty carbonate gneiss (Middle Proterozoic)—Carbonate-bearing rocks that

contain graphite, pyrite, and varying amounts of disseminated quartz and light-
green calcium-magnesium-silicate minerals. Occurs around the gneissic domes
and is the principal rock type along Old State Road. Carbonate content ranges
from about 80 to as little as 10 percent. Rocks are typically rusty, granoblastic,
well layered, and severely folded. Weathered surfaces of outcrops are granular
and very rusty. Thin resistant layers rich in granular quartz and silicate minerals
weather in relief and outline contorted layering and folds. This unit can be
separated into three principal rock types, which grade into each other and
generally occur interlayered throughout the area. The rock types are: 1) silicate-
‘and quartz-rich carbonate gneiss, locally rich in scapolite; 2) silicate-rich,
medium-grained marble; and 3) a quartz-feldspar-diopside-tremolite gneiss. All
varieties contain graphite, pyrite, abundant accessory sphene, and locally
abundant tourmaline. The rusty marble between scapolite-quartz—graphite
marble (gsm) along Beaver Creek and the zone of calcitic marble (cm) to the
northwest locally is quartz-rich, graphitic, and is not as rusty nor as impure as
the rock along Old State Road

Biotite-quartz schists and granofels and vitreous feldspathic quartzites (Middle

Proterozoic)—Biotite-feldspar-quartz-rich rocks and associated vitreous
feldspathic quartzites. This unit is shown in more detail in Brown (1988), but
is not subdivided here because of the smaller map scale. Microcline and
oligoclase occur in most rocks. Biotite is reddish brown. Graphite, tourmaline,
and sphene are common accessory minerals. Graphite locally is abundant and
the unit includes graphite schist such as is found 1.6 km north of Pierces
Corner (Brown, 1983, locality 18). Tourmaline is ubiquitous as yellow to
moderate-green, minute grains which are locally 2-5 percent of rock. Schist
contains some pyrite and at most places has a rusty or sooty appearance due
to weathering of iron sulfides. It contains garnet and sillimanite in the few
outcrops in the low area adjacent and west of the Hyde School antiform.
Quartzite contains more than 75 percent quartz, about 20 percent oligoclase
and sphene, biotite, and tourmaline. The quartzite and associated schist grade
into gray, microcline-biotite-rich gneiss included in undivided granitoid (gg). In
places, the rock has been recrystallized to a very coarse grained rock which
grades into pegmatite, most notably into the bodies of pegmatite along the east
shore of Hickory Lake. Diopside-scapolite-bearing schists and gneisses mainly
occur in the slice between the Pleasant Lake and Hickory-Mud Lakes faults,
and are interlayered with thin, carbonate-rich layers. These rocks represent a
transition to trxe diopside-scapolite-bearing carbonate gneisses from rusty
carbonate gneiss (rsm) (Brown, 1988)

Hornblende-biotite gneiss (Middle Proterozoic)—Dark rocks composed mainly of

hornblende, biotite, and plagioclase, ranging from well-lineated amphibolites to
randomly textured rocks with porphyroblasts of garnet, plagioclase, or
amphibole. Plagioclase at many places is altered to highly birefringent scapolite.
Garnet- and pyrite-bearing varieties occur on hills in the peat- and muck-filled
Birch Creek valley close to the south end of the Hyde School antiform, and
also on one of the islands in Hickory Lake. At both locations, plagioclase is
altered to scapolite, and patches of rusty carbonate gneiss (rsm) are included
in the rock. Hornblende-biotite gneiss that occurs on the hill close to the
southwest shore of Hickory Lake has euhedral porphyroblasts (1 cm across) of
plagioclase that fray out along strike to a rudely foliated gneiss. Plagioclase is
mainly andesine. Biotite is reddish brown, and pyroxene where present is pale
green. Garnets are deep red, anhedral, poikilitic, and undeformed in contrast
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to the deformed and rolled garnets in the garnet-quartz-mica-sillimanite
anofels (gs). Accessory minerals are magnetite, pyrite, zircon, and apatite.

’?!I'lis unit is associated and deformed with rusty carbonate gneiss (rsm) and at

most places has numerous small seams of biotite-bearing feldspathic pegmatite

Garnet-quartz-mica-sillimanite granofels (Middle Proterozoic)—Coarse-grained

granofels occurs in five outcrop areas distributed along 2 km of the outer
contact of the Hyde School body. Small, local erratics from this unit also occur
along the eastern shore of Wolf Island (the local term for the area partly
surrounded by Hickory Lake), suggesting that it occurs at places along the
periphery of the Hickory Lake body, beneath the lake. The contact with the
Grenville metasedimentary rocks at the extreme northeast part of the Hyde
School antiform is nearly exposed and no garnet occurs there. The garnet-rich
rock in the three areas of outcrop less than 1100 m west of California Road
contains abundant sillimanite aligned in thin layers that sweep around the
garnets, 1 to 2 cm across, that form about 25 percent of the rock. Abundant
reddish-brown biotite and some muscovite occurs with the sillimanite. Biotite
defines a rough augen structure around garnets. The garnets in these outcrops
are anhedral and all have a distinct, clear red overgrowth around a core that,
in most cases, contains fine grains of included quartz, biotite, magnetite, and
feldspar whose whorled alignment indicates some rolling of the garnets during
deformation. The matrix of the rock shows a rough mortar texture of large
microperthite grains and deformed quartz leaves set in a mortar of granular
quartz, oligoclase, and some biotite. Magnetite is a common accessory. Garnet-
rich rock in the outcrop at the western tip of the southern dome of the Hyde
School antiform differs from that at the outcrops to the southeast in that the
garnets are euhedral and constitute 25-40 percent of the rock. This variety is
coarse-grained (0.5 to 1.5 cm across) and is composed of garnet, quartz, and
perthite, as well as minor amounts of fine-grained recrystallized quartz and
plagioclase. Red garnets are overgrown and mineral inclusions in the core show
rotation. The garnet-rich rock at the outcrop (20,150 N., 53,150 E.) north of
the southwest tip of the south dome that is surrounded by peat and muck
(Qpm), also differs slightly from the rock in the other areas. Here, garnets are
large, rounded nodules (1 to 3 cm across) that have finely laminated cores. The
laminae are outlined by clouds of submicroscopic inclusions. The garnets have
2-mm-thick, lighter-red rinds. Garnets form rounded augen in a host rock of
locally mylonitized microperthite, quartz, and reddish-brown biotite. Quartz is
strung out in granulated leaves, and sillimanite is sparse, occurring mainly as
scarce needles in other mineral phases. Magnetite is a common accessory

METAVOLCANIC(?) ROCKS

Foliated granitoids and gneiss ranging in composition from biotite granite to

diorite (Middle Proterozoic)—These rocks are well-foliated, layered, with
compositions that include granite, trondhjemite, granodiorite and quartz diorite.
Most varieties have amphibolite layers that are disrupted and the fractures are
filled with pegmatite of similar composition to the host granitoid. Rncks of
granitic, trondhjemitic and quartz monzonitic compositions are pale pink to light
gray, fine to medium grained, and have conspicuous, evenly distributed biotite
and (or) hornblende that in most rocks marks the foliation or layering. These
rocks form prominent outcrop ridges. Some outcrops show pink and gray color
layering because of the variation of feldspar types. Ratio of potassium feldspar
to albitic plagioclase ranges from about 2:1 to about 1:3 and quartz content
varies from 10 percent to as much as 35 percent. Potassium feldspar is
perthitic, untwinned orthoclase and (or) microcline. Albitic plagioclase
commonly is antiperthitic or occurs in twinned, clear, undeformed, small grains.
Quartz occurs in deformed, xenoblastic grains and also as numerous tiny,
rounded, clear grains included in other mineral phases. Biotite or hornblende
constitutes as much as 10 percent of the rock and in most specimens is altered
to chlorite, magnetite, and needles of rutile. Magnetite, apatite, and sphene are
accessory phases. Rocks of granodioritic, quartz dioritic, and dioritic
compositions are mainly medium to dark gray. Fresh surfaces of some
granodioritic rocks are beige to light-yellowish-brown due to the color of the
plagioclase. Dark minerals are conspicuous in all rock types. Biotite is most
common, but hornblende is also abundant in the more mafic rocks. Oligoclase
and albite (antiperthite) are the dominant feldspars (greater than 40 percent)
in most rocks. Orthoclase occurs mainly in rectangular patches along twinning
planes in antiperthite and constitutes less than 20 percent of the rock. Quartz
is volumetrically equal to or greater than potassium feldspar. Pyroxene, mostly
dark-green diopside, occurs with calcic plagioclase in selected zones and is
common in the southwestern quarter of the Hickory Lake body

granitoids (Middle Proterozoic)—Fine-grained, moderate-pink,
xenoblastic rock, composed of quartz, orthoclase, and albite, and at least 2
percent magnetite as the principal dark mineral. Ratio of sodium to potassium
feldspar varies, and although potassium feldspar usually is dominant, some
rocks have more albite than potassium feldspar. Many specimens show a weak
mortar texture and have small grains of undeformed albite, microcline, and
quartz in mortar around larger deformed perthite and quartz. Plagioclase shows
fine, blocky exsolution or replacement by potassium feldspar aligned with
twinning. Microcline and orthoclase are perthitic. Accessory minerals (other
than magnetite) are apatite, sphene, and zircon. Two conformable lithologic
phases of alaskitic rock of mappable extent occur in the Hyde School body and
one occurs in the Hickory Lake body. The phase common to both antiforms
(aa) contains numerous thin, paralley layers of biotitic amphibolite that range
from 1 cm to a meter in thickness and are distributed throughout the rock.
Some of the layers are shown by Brown (1988). The structurally lower phase
(al) is massive and is characterized by a scarcity of amphibolite layers, At most
places, these two phases can be easily distinguished in the field, but at some
places, particularly where the layering dips gently, the distinction is less definite.
Amphibolite layers that are about 10 cm or more in thickness commonly are
broken and appear on the outcrop as rows of large disconnected and rotated
rectangular blocks that commonly show a consistent direction of offset. The
spaces between the blocks are filled with locally derived pegmatite. Amphibolite
layers commonly outline folds, are not restricted to the alaskitic rock, and have
the same mode of occurrence in the other rock types in the antiforms. Because
of high color contrast, the layers are most easily noticed in the alaskitic rocks
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EXPLANATION OF MAP SYMBOLS

(Symbols in black are actual observations,
symbols in red are interpreted.)

Contact—Dashed where approximately located or
inferred, dotted where concealed. Ticks show di-
rection of dip where observed

————— Topographic lineament—Shows outline of fold

Faults—Dashed where inferred, dotted where con-
cealed, queried where doubtful

Strike-slip fault
Normal fault—Bar and ball on downthrown side

Thrust fault zone—Teeth on upper plate

Overturned thrust fault zone—Teeth in direction
of dip but on tectonically lower plate

Folds—Dashed where inferred, dotted where con-
cealed, queried where doubtful

Trace of axes of open folds
Antiform
Synform

Trace of fold axes showing closure, plunge, (by
arrow and folding phase (F;, Fy, F3))

Overturned neutral fold

2 Antiform

2 Overturned antiform
Synform

Overturned synform

Gadit

Undetermined

Minor fold—Shows plunge

20 ¢ Antiformal
20 +>— Synformal
Minor rotated fold—Shows direction and rotation
of plunge
20— Dextral
Ne—c Sinistral
PLANAR FEATURES
. (May be combined with linear features)
—— Strike and dip of bedding in Potsdam Sandstone
» Strike and dip of foliation or compositional layering
—a Inclined
= Vertical
) Horizontal
LINEAR FEATURES
(May be combined with planar features)
Lineation—Shows general direction, plunge and value
where known. Additional values shown in Brown, (1988)
- Inclined
i 1 Vertical
-— Horizontal
OTHER FEATURES
———  Location of significant outcrops of diabase dike
O3 Location of drill hole
XXX Brecciated rock along fault zone
—— ————Trace of quartzite layer in unit pda
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