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GEOGRAPHY 7

are small, sluggish, and commonly discolored by organic material.
Their sources are snowmelt, rainfall, and thawed seasonal frost. These
streams have a high stage during snowmelt and may be high later for
short periods after unusually heavy rains, but even in normal years
many of the smaller streams are dry in July and August. The larger
of these streams—(George, Sand, and Billy Creeks (pl. 1)—are naviga-
ble by shallow-draft boats for short distances during normal and high
stage. Muskeg aud bog vegetation is common in the valleys through
which these small streams flow.

The largest lakes in the mapped area lie in basins in the Yukon-
Tanana Upland ; the lakes typically are enclosed on three sides by bed-
rock hills and on the fourth side by alluvium of the Tanana Lowland
(pl. 1). They range in size from about 1.3 miles to 5 miles in maximum
dimension. Precise depth data are lacking, but Lake George is prob-
ably no deeper than about b5 feet, whereas Sand Lake is no deeper than
about 10 feet. The larger lakes, Twelvemile, George, Moosehead, Black,
and Sand, are suitable for landings by light aircraft on floats in the
summer and on skisin winter, Maximum ice thickness averages slightly
more than 3 feet and varies according to snow cover. Although all
these lakes are fed by sluggish streams having a high organic content,
the lake water is fairly clear. The lakes have a high population of
plankton and other small organisms, including crustaceans, leeches,
and worms. These in turn support a substantial population of pike,
ling cod, whitefish, and aquatic birds. The lakes are rimmed at several
places by ice-pushed ridges of clean gravel or of silt and peat deposits,
by foul-smelling organic-silt flats and marshes, by clean sandy beaches,

or by rocky bluffs.
LOWLANDS

The mapped area includes the west extremity of the Northway-
Tanacross Lowland and the east end of the Tanana-Kuskokwim Low-
land., These lowlands together extend from the Canadian border,
westward in an arc along the north flank of the Alaska Range and are
separated by a narrows near the center of the mapped area (Wahrhaf-
tig, 1965, pl. 1). The lowlands are filled with glacial and nonglacial
alluvium and are covered in places by piedmont moraines. The unit in
the mapped area is relatively narrow but is typical of much of the
physiographic provinces as a whole, It is bordered in places on the
northeast by steep bluffs of the Yukon-Tanana Upland, which rise as
much as 1,500 feet above the lowland. Scattered low rounded bedrock
hills, not more than about 700 feet high, rise above the alluvial deposits.
On the south the lowland includes moraines having relief of about 200

feet ; it is bordered by bedrock hills having relief of 500 to 600 feet. The

lowland is about 1,200 to 1,700 feet above sea level. The alluvial floor
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BEDROCK GEOLOGY 21

from biotite-quartz schist by white mylonite or a breccia of white
quartzite in a granitic matrix.

In most contacts the granodiorite cuts across the foliation of the

metamorphic rocks without visible evidence of physical or chemical
disturbance of the rock, except that, in places, the metamorphic rocks
are somewhat more fractured than those at a distance from the contact.
Contact zones where igneous and metamorphic rocks are complexly
mixed occur on the north side of the Tanana River and west of Fish
Lake. The zones are as much as 0.5 mile across.

AGE

The granitic rocks of the Johnson River area were presumed to be
of Mesozoic age by Moffit (1987, p. 215) because of their similarity
to other granitic rocks of Mesozoic age in the Alaska Range. Lead-
alpha age determinations on zircon in granodiorite from four different
localities in the Johnson River area confirm this by indicating a
Cretaceous age. T. W. Stern, U.S. Geological Survey (unpub. data,
1960) reported the following lead-alpha ages:

Sample No. (on pl. 1) and locality Age in militons of years
6. Granodiorite from quarry near Gerstle River (sample 4, table 2 for

chemical aNnalySis) oo oo 1056+10
7. Granodiorite from Horn Mountain . . 9010
8. Quartz diorite from bluff along north side of the Tanana River, 7.8

miles upstream from the mouth of Berry Creek oo 11010
9. Granodiorite from Alaska Highway, three-fourths mile northwest of

Dot Lake (near sample 2, table 2) e 110+10

The close agreement in lead-alpha ages of granodiorite from several
localities separated from one another by metamorphic rocks is further
indication that the intrusive rocks are probably part of the same
pluton.
DIKES

Dikes are abundant in the Johnson River area and cut both the
metamorphic and granitic rocks. A few mafic dikes in the metamorphic
rocks have been metamorphosed along with the strata that they in-
trude, but most of the dikes are not metamorphosed. Many of the dikes
are granitic or aplitic and are probably offshoots of the pluton. Other
dikes are rhyolitic to ultramafic, exhibit a variety of textures, and
cut the plutonic rocks as well as the metamorphic rocks. Descriptions
of several different representative types of dikes follow. Only felsite
dikes were mapped and are shown on plate 1.

An ultramafic dike about 4 feet wide cuts porphyritic granodiorite
along Prospect Creek. The contact between the dike and granodiorite
ig sharp. The dike is fine grained along its margins but more coarsely
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crystalline in the interior. It consists of biotite, clinopyroxene, and
carbonate minerals. This dike and other mafic or ultramafic dikes
exposed along Prospect Creek are offset by numerous small faults
having displacements of 1 to 5 feet. In the Johnson River area, ultra-
mafic dikes were only found in the Alaska Range in the southernmost
part of the mapped area.

A fine-grained basaltic dike that strikes east cuts porphyritic
granodiorite near the summit of a hill on the north side of the Tanana
River about 4 miles northwest of the month of the Johnson River.
Small aplitic dikes also cut the granodiorite in 'the same locality. Fine-
grained basaltic dikes seem to be somewhat more abundant north of
the Tanana River than south of it. :

Two dikes of fine-grained, equigranular quartz monzonlte cut
porphyritic granodiorite on the northwest side of the tributary valley
that joins the Johnson River at the south end of Independent Ridge.
The dikes, one 20 feet wide and the other 50 feet wide, do not have
chill zones, and their contacts with the granodiorite are sharp. Small
aplitic dikes and stringers also occur at this locality, as they do
throughout the granodiorite of the pluton.

In the roadcut 1 mile northwest of Dot Lake a greenish-gray
porphyritic felsite dike, altered and much weathered, cuts the
granodiorite. The dike strikes about N. 40° E. and dips 55° W. Similar
dikes of various widths are numerous in this vicinity.

Light-gray, cream-colored, and light-pink rhyolitic(?) dikes are
abundant in the area south of Dot Lake. They contain well-terminated
quartz phenocrysts in a fine-grained groundmass. The dike rock is
shattered, and fragments one to a few inches across show distinct
conchoidal fracture.

STRUCTURAL RELATIONSHIPS AND FAULTS

The Johnson River area includes that part of the Alaska Range
that is north of the great arcuate Denali fault. In the Johnson River
area, the highly deformed and structurally complex metamorphic
rocks that compose this northern block of the Alaska Range appear
to be continuous with the rocks in the adjacent Yukon-Tanana Upland
(pl. 1). Although metamorphic rocks, similarly deformed, compose
the exposed basement throughout most of the Yukon- Tanana Upland,
other parts of interior Alaska and the Yukon Territory, Canada, de-
tails of their structure remain unknown in most areas.

Geomorphic features, such as the high, steep, north front of the
Alaska Range, triangular facets, and the Tanana Valley, are sug-
gestlve of a system of faults along the north front of the Alaska Range
in the Johnson River area. Highly sheared and crushed zones ocour
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in the granitic rocks exposed in the Tanana Valley, but distinct offsets
and significant differences in lithology on the two sides of the valley
have not been recognized.

Two high-angle faults have been mapped (pl. 1) at the south end
of Independent Ridge, and in the stream valley southwest of the south
tip of the ridge several zones of crushing occur. '

A fault in granodiorite, striking about N. 80° E. and dipping steeply
westward, is exposed in the roadeut 1 mile northwest of Dot Lake, but
it cannot be traced because of vegetational cover. A zone of fine gouge
one-fourth to one-half inch thick grades eastward into a 5-foot-wide
zone of crushed rock. Mylonite borders the crushed rock on the east.
Nearly vertical felsite dikes also cut the granodiorite in the shear zone
at this locality.

On the granodiorite ridges south of Dot Lake, small topographic
highs that are offset from the connecting parts of the ridge suggest
that movement occurred along nearly vertical planes. Associated zones
of mylonite were found, but outerops were poor and the zones could
not be traced.

SEDIMENTARY ROCKS

CARBONACEOUS SILT AND CLAY

Upper Tertiary sedimentary rocks of silt, clay, and thin carbo-
naceous layers occur on a tributary of the Johnson River between Horn
Mountain and Macomb Plateau (fig. 7). The beds apparently are
gently inclined to the north and are at least 150 feet thick. A descrip-
tion of a section in which two carbonaceous layers are exposed follows.
This section is considerably thinner than most; the base of all expo-
sures observed is apparently covered.

Section of carbonaceous silt and clay, south side of Horn Mountain, 3 miles
east of the Johnson River

. ' Thickness
Pleistocene: (feet)
Ground moraine, SIUMPeq . - - e ——— 1-2
Tertiary : '
Carbonaceous silt and clay:
Silt, medium-gray, having yellow mottling.... . ____ 5.0
Clay and silt; gray, having yellow mottling and lenses
Of gray sl o 50.0+
Shale, carbonaceous (bone coal), black, plastic;
having plant parts_ e .3
Silt, QarR-Bra Y e e T
Coal, black; having plant parts e .2
Silt, gray, arkosic; slumped in places; to base_ . __.___ 5.0

Benninghoff (Benninghoff and Holmes, 1961) has deseribed a spore

and pollen flora from the carbonaceous layers that includes the coni-
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