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I Lower Cretaceous

— Lower Cretaceous

Upper Jurassic
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Upper Triassic

1: Lower Jurassic(?)

__ Upper and (or)
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— Lower Permian
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— Upper Pennsylvanian - PENNSYLVANIAN
Mines, prospects, and main mineral occurrences'
nrn?l]:er(g:g::; Name (if known) and location Ore metals® Type*
1 P Lost Cabin Extension, sec. 32,
T 118, R 8:E: Cu v
2 P Silver Star, sec. 35, T. 1S, R. 8 E. Ag (Cu, Bi, Sb,
Pb, Zn) Do.
3 0 Sec. 36, T.1S5.,R.8E. Cu (Mo, Ag, Au) p
4 p Surprise Creek,sec. 32, T.1 S, R. 9 E. Cu v
5 (0] Sec: 2, T-2S,,R.8E. do. a
6 p Sec. 1,T.2S,R. 8 E. Cu (Ag) v
7 do. Sec, 2, T.2S.,R.9E. Cu a
8 do. Warner, sec. 9, T. 2S5, R. 8 E. Cu (Ag) v
9 do. Larson, sec. 12, T.2S.,R. 8 E. Cu Do.
10 do. Amy Creek,sec. 7,T. 25, R. 9E. Cu (Ag) Do.
11 do. Skyscraper, sec. 9, T. 28, R. 9 E. Cu v,a
12 do. Peacock Creek, secs. 9,10, T.2S.,R.9E. do. v
13 do. Lime Creek, sec. 15, T.28.,R. 8 E. do. Do.
14 0 Sec. 13, T.28,R.8E. Cu (Ag, Au) Do.
15 p Roaring Creek, secs. 17, 18,19,20,T.25.,R.9E. Cu Do.
16 do. Sec. 16; T.28,,R.9E. do. Do.
17 0 Sec. 36, T.2S.,R.8E. Zn (Pb, Ag) Do.
18 M Valdez, sec, 35, T.2S.,R.9E,, sec.2,T.3S,R.9E. Cu (Ag) Do.
19 P Strelna Creek,sec. 9, T.3S.,R.8E. Cu Do.
20 do. Sec.6,T.38..R.9E. do. Do.
21 do. Sec.6,T.35.,,R.9E. do. Do.
22 P Secs. 6,7, T.3S,R.9E. Cu (Ag, Mo, Au) v, p
23 (0] Sec. 5, T.3S.,R.10E. Cu a
24 p Blackburn, sec. 9, T.3 5., R.9E. do. v
25 P Sec. 17, T,3S8.,R.9E. do, Do.
26 P Pierson, sec. 18, T.3S.,R. 10 E. (Au, Ag) Do.
27 0 Sec.21,T.3S..R.8E. (Cu) Do.
28 do. Sec.22,T.3S.,R.8E. do. Do.
29  do. Sec. 26, T.3S.,R.8E. Cu, Ag (Au) Do. .
30 do. Sec.35,T.3S.,R.8E. Cu, Ag Do.
31 p Copper Queen, sec. 34, T.3S.,R. 9 E. Cu (Fe) S5,V
3z do War Eagle, sec. 34, T.3S.,R. 9 E. Cu (Fe) Do.
33 do London and Cape, sec. 35, T.3S,R. 9 E. Cu (Ag, Mo) p
34 do Sec. 32, T.3S.,R. 10E. Au pl
35 0 Sec. 32, T.35.,R.10E. Cu (Fe) s
36 M Midas, sec. 4, T.4S.,R.9E. Au, Cu (Ag, Fe) 5,V
37 p Calcite, sec. 2, T.4S.,R. 9 E. Cu v

! Additional descriptions and references for the
tabulated deposits and occurrences are given in
MacKevett (1976b). Analyses of stream sediments
from the guadrangle are given in Winkler and

MacKevett (1970).
*M — mine

P — prospect with probable post-1950 ex-

ploration activity

p — prospect with no apparent post-1950 ex-

ploration activity
O — occurrence

3The ore metals are indicated by standard
chemical symbols; those enclosed in parentheses
represent apparent minor occurrences or possible

notential byproducts

“The deposits are classified into the following

general types:

v — vein, including coatings, small pods, and

locul disseminations

p — porphyry
s — skarn
pl — placer

a — amygdaloidal (subaerial volcanogenic)
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DESCRIPTION OF MAP UNITS

SURFICIAL DEPOSITS

Diverse unconsolidated or poorly consolidated surficial deposits are widely exposed and

well developed in the quadrangle. They largely are products of glaciation and glacier-related
phenomena, although marked topographic relief has contributed to rapid modification of
glacial features and has enhanced accumulations of nonglacial deposits. The deposits were
not studied in sufficient detail to define their ages precisely. Many formed recurrently during
the Quaternary Period and are partly coeval, and others are ephemeral deposits that are still
being formed or modified. Consequently, only their general chronology is implied by the
order of the following descriptions. Sources for additional descriptions of the surfficial de-
posits are cited in MacKevett (1976a)

ALLUVIUM — Alluvium is best developed and widely distributed along bars, beds, and

modern flood plains of the rivers and, to a lesser extent, along their tributaries. It consists
of unconsolidated detritus, chiefly silt, sand, and gravel, that generally is poorlly sorted
and locally is imbricated. Many alluvial deposits are ephemeral, and most represent rapid
deposition from overloaded glacial streams. Maximum thicknesses of the allwvium are
not accurately known, but they probably are on the order of 10 m

TALUS — Thin talus deposits that form elongate lobes or coalescing aprons are widespread

in the quadrangle; only the larger deposits are shown. They consist mainly of angular
rock fragments, including many boulders that were derived from nearby bedrock. Most
of the talus is monolithologic and characteristically forms veneers a few meters; thick on
bedrock

OLDER ALLUVIUM — Older alluvium forms benches and terraces along the wide ancestral

flood plains of the major rivers. [t is incised by the modern active flood plains and, gen-
erally, extends laterally to the outer limits of the old flood plains. The older alluvium
differs from modern alluvium in its physiographic expression as benches and terraces and
by supporting vegetation; however, both alluviums are compositionally and genetically
similar. It is probably about 30 m in maximum thickness

MORAINES — The moraines comprise lateral and end moraines and a few ground moraines

that are relicts of extensive glaciation. Many are proximal to modern glaciers. The largest
and best developed moraines are associated with the Kuskulana Glacier. Most moraines
overlie bedrock, but a few locally overlie older surficial deposits, and some, in tumn, are
overlain by younger surficial deposits, The moraines mainly consist of jumbled! boulders,
with broad ranges in size and composition. The older moraines are weathered and support
vegetation. The moraines are probably less than 30 m in maximum thickness

MORAINES ON ICE — Moraines on ice mantle the Kuskulana Glacier and parts of some other

glaciers. They are physically similar to moraines described in the previous section . although
some are distinctively furrowed parallel to their lengths. They consist dominantly of
fresh boulders and generally form veneers a few meters thick

ROCK GLACIERS — Rock glaciers are well developed throughout the northern half of the

quadrangle, forming hummocky lobate masses as long as 2 km. The rock glaciers charac-
teristically occupy valleys that are headed by cirques and ulpine glaciers, and their configu-
rations reflect shapes of the confining valleys. The rock glaciers consist of disarrayed
angular and blocky boulders and smaller rocks that are partly cemented by ice. Their
rocks are locally derived and, except for parts of older rock glaciers, nearly unweathered.
Maximum thicknesses of the rock glaciers are not known, but they probably are 30 or 40
m

GLACIOFLUVIAL DEPOSITS — Glaciofluvial deposits are broadly distributed throughout

parts of the quadrangle lower than 900 m (about 3,000 ft) in elevation. The deposits are
fairly susceptible to erosion and. in places, marked by strongly gullied surfaces. Their best
exposures are in bluffs along the Kuskulana and Kotsina Rivers. The glaciofluvial deposits
are, in part, products of intermittent deposition in a large periglacial Pleistocene lake
that occupied extensive parts of the Chitina Valley and Copper River Basin (Ferrians,
1963). They also include proglacial deltaic and similar deposits that formed near the lake
margins. The glaciofluvial deposits overlie bedrock and are overlain locally by vounger
surficial deposits. Most of them weather to light brown or tan and are poorly comsolidated,
poorly sorted, and crudely stratified. They mainly are boulder- or cobble-rich gravels,
but some are dominated by sand or silt. The maximum thickness of the glaciofluvial de-
posits is about 100 m

BEDROCK

WRANGELL LAVA — Wrangell Lava (Mendenhall, 1905, p. 57-62) forms a small eroded

outlier in sec. 6, T. 3 S., R. 9 E. and two much smaller outliers in sec. 15, T. 4 S_, R. 9E:
that are shown somewhat larger than their actual size. The outliers unconformably over-
lie the Nikolai Greenstone or Hasen Creek Formation. The outlier in sec. 6 is about 100
m thick; the others are less than 10 m thick. The Wrangell Lava consists of differentiated
calc-alkaline lava flows with minor volcanic conglomerate locally near its base. The flows
consist of andesite, basaltic andesite, and olivine basalt that is confined to older flows.
Most flows are between 1 and 3 m thick and form bold to moderate outcrops. The lavas
are dark gray and weather medium brown to dark yellowish brown. They generally are
porphyritic with fine- or medium-grained phenocrysts in fine or very fine grained inter-
sertal groundmasses. A few are amygdaloidal. The andesite and basaltic andesite contain
plagioclase (andesine) as their dominant phenocryst and groundmass mineral and lesser
amounts of clinopyroxene, actinolitic amphibole, epidote, chlorite, ilmenite, leucoxene,
sphene, and clay minerals. The basalts contain plagioclase (labradorite) and slighitly altered-
olivine as phenocrysts and an array of groundmass constituents including plagioclase,
clinopyroxene, chlorite, magnetite, uralitic amphibole, and glass.

The Wrangell Lava is part of a volcanic province that includes large parts of the Wran-
gell Mountains and nearby regions. Additional data and references for it are given in
MacKevett (1976a). No direct evidence for the age of the Wrangell Lava is available in
the C-8 quadrangle, but, regionally, its age ranges from Miocene to Holocene

"ﬂ HYPABYSSAL ROCKS — Dikes, sills, and small stocks of Tertiary hypabyssal rocks are wide-

spread and cut most of the pre-Tertiary rocks, The dikes and sills range from about 0.5
to 6 m in thickness and, in places, extend for more than a kilometer along strike. The
hypabyssal rocks are rich in silica, generally altered, and locally cut by quartz-calcite
veinlets. They mainly form bold outcrops, but, in places, they weather to aggregates of
small chips. The hypabyssal rocks comprise dacite and less abundant rhyodacite and an-
desite, They are generally very light gray to whitish and weather to bu ff, chalky white, or
pale yellowish brown. Many have conchoidal fracture, and some dikes and sills are mark-
edly platy. Most of the hypabyssal rocks are porphyries and contain abundant fine-grained,
or, less commonly, medium- or coarse-grained phenocrystsin extremely fine grained felty,
or less commonly, pilotaxitic or intersertal groundmasses.Their phenocrysts consist of
plagioclase, chiefly andesine with oscillatory zoning, and, to a lesser extent, quartz, K-
feldspar, hornblende, and biotite. In most rocks the mafic phenocrysts are represented
by pseudomorphs or relicts. Groundmasses and the less abundant aphyric rocks, which
also are very fine grained, are rich in plagioclase and contain quartz and K-feldspar. The
very fine grained phases also include minor amounts of chlorite, biotite, hornblende, cal-
cite, sericite, pyrite, hematite, clay minerals, epidote, and rare apatite, zircon, sphene,
magnetite, imenite, prehnite, actinolite, and clinozoisite. Most of these minerals are spo-
radically distributed, and some were found in only a few samples. As do the major min-
erals, relative abundances of accessory minerals vary widely in the diverse hypabyssal
rocks.

The hypabyssal rocks are interpreted as silica-rich subvolcanic phases of parts of the
Wrangell Lava. Regionally, the limited radiometric age determinations on these rocks
indicate a late Tertiary age. K-Ar determinations on hornblende from fresh dacite float
from the Kuskulana Glacier moraine (locality A) indicate an age of 3.8+0.8 m.y. (million
years) (1.C. Von Essen, written commun., 1972). Correlative hypabyssal rock s are known
from within or near the provenance of Wrangell Lava in eastern southern Alaska and
southern parts of the Yukon Territory (Canada). References for some of them are given
in MacKevett (1976a)

KENNICOTT FORMATION — The Kennicott Formation, as redefined by Jones and

MacKevett (1969, p. K7), crops out near Kuskulana Pass in the southeasterm part of the
quadrangle. It overlies the Kuskulana Pass Formation along poorly exposed contacts that
probably are slightly unconformable. The maximum exposed thickness of the formation
is about 375 m, but its top is not exposed. The Kennicott consists mainly of fine-grained
feldspathic sandstone and siltstone but includes shale and some conglomerate, mainly at
its base. Most of the rocks are thin bedded, and some have crude graded bedding, cross-
bedding, and sole markings. Spherical limy concretions of various sizes are sparsely dis-
tributed in parts of the formation. Most of the Kennicott is dark gray or dark greenish
gray and weathers to shades of brown. The sandstone is mainly fine-grained feldspathic
graywacke and arkosic wacke (terminology of Pettijohn and others, 1972, p. 158,159)
characterized by moderately sorted subangular clasts embedded in a siliceous microcrys-
talline matrix. The grains are mainly quariz and plagioclase and subordinately K-feldspar,
lithic fragments, calcite, glauconite, and opaque minerals. Matrix minerals, which volu-
metrically constitute 10 to 30 percent of the sandstone, include chlorite, chalcedony,
calcite, clay minerals, and secondary iron minerals. The siltstone is mineralogically similar
to the sandstone. The shale is dominated by microscopic mixtures of clay minerals,
chlorite, and ¢halcedony. Its subordinate fine clastic grains are chiefly quartz. Conglom-
erate in the Kennicott contains clasts with a broad size range that typically are enclosed
in a medium- or coarse-grained sandstone matrix. Its clasts are locally derived and con-
sist mainly of the Nikolai Greenstone.

The Kennicott is widely distributed throughout the southern part of the McCarthy
quadrangle (MacKevett, 1976a). It mainly represents fairly rapid shallow miarine deposi-
tion in a transgressive sea. The Kennicott is Early Cretaceous (Albian) in age. In the C-8
quadrangle only the older of its two Albian faunal zones, documented by pelecypods of
the genus Aucellina, has been recognized

KUSKULANA PASS FORMATION — The Kuskulana Pass Formation crops out in the south-

eastern part of the quadrangle and is here named for rocks exposed in the upper drainage
basin of Trail and Slatka Creeks, near Kuskulana Pass. Lts type section is designated to
extend from its lower contact with the Berg Creek Formation in NEWSEW:SWY% sec. 32,
T.3S.,R.10 E. to its upper contact with the Kennicott Formation in NEVASWY%NWY
sec. 5. T.4 S., R. 10 E. It gradationally overlies the Berg Creek Formation and underlies
the Kennicott Formation with disconformity or slight angular unconformity. Locally,
it is cut by Tertiary hypabyssal rocks. The Kuskulana Pass is about 300) m thick and
forms smooth to moderate slopes. It is thin bedded and mainly consists of fine-and very
fine grained sandstone, siltstone, and subordinate shale. Parts of the formation contain
sparsely distributed limy lenses and small spheroidal limy concretions. Thie formation is
dark greenish gray or medium gray and weathers to shades of brown. Mo:st of its rocks
contain moderately sorted subangular grains of sand or silt in a microcrysitalline phyllo-
silicate or, rarely, calcareous matrix that constitutes 10 to 20 percent of the rock. The
sandstone is very fine or fine grained and consists of arkosic wacke and subordinate cal-
careous arkosic wacke and lithic wacke (classification of Pettijohn and others, 1972, p.
158, 159). Its grains comprise abundant quartz and plagioclase; locally abundant lithic
fragments, mainly chert; minor glauconite, calcite, opaque minerals, K-feldspar, biotite,
epidote, and prehnite. Matrices are dominantly chlorite with lesser amounts of sericite,
dispersed hydrous iron oxides, clay minerals, and leucoxene, but some are rich in sparry
calcite cement. The siltstone and shale are compositionally similar to the sandstone,
except that they generally contain more abundant silica minerals, chlorite, or clay min-
erals. The Kuskulana Pass reflects fairly rapid shallow marine deposition. Its meager am-
monite and pelecypod fauna from the C-8 quadrangle indicates late Hauterivian and Bar-
remian Stages of the Early Cretaceous; more definitive ammonite collections from the
C-7 quadrangle document the Barremian Stage (D. L. Jones, oral commun., 1975)

Enz

BERG CREEK FORMATION — A distinctive marine sedimentary unit, here named the Berg

Creek Formation, is discontinuously exposed within a narrow belt about 9.5 km long that
extends from west of Berg Creek to about 1.8 km south of Kuskulana Pass, entirely within
the southeastern part of the quadrangle. The type section extends southward from the
SEY%SWY% sec.34,T.3S., R.9 E. to the southern part of SE¥aNW% sec. 3, T.4 5., R. 9 E.
Small scattered remnants of the formation locally are preserved on uplands elsewhere in
the quadrangle. The Berg Creek unconformably overlies Triassic rocks or nonconformably
overlies the Chitina Valley batholith. It grades upward into the Kuskulana Pass Formation
and, locally, is cut by Tertiary plutons. The formation is about 250 m in maximum thick-
ness and forms bold outcrops. The Berg Creek is generally massive to medium bedded
and, in places, crossbedded. It consists of impure bioclastic sandy limestone, mainly
grainstone (terminology of Dunham, 1962, p. 117) and subordinate conglomerate that is
less than 30 m thick and chiefly is a basal conglomerate. In places the limestone and con-
glomerate intertongue. The impure limestone typically is light gray and weathers light
brown or pale yellowish brown. It generally is well or moderately sorted and consists of
subrounded to well-rounded sand-size grains that are calcite cemented. Fragmented
Inoceramus are abundant in much of the limestone and are the dominant constituent of
some limestone. Besides its generally abundant to dominant calcite, the limestone con-
tains diverse amounts of detrital quartz, lithic fragments, and plagioclase, subordinate
epidote, glauconite, pyrite, chlorite, hematite, sericite, leucoxene, and traces of K-feld-
spar, biotite, prehnite, and ilmenite.

The conglomerate is variegated in shades of greenish gray, brown, and buff. Itis
mainly pebble conglomerate, but it includes some cobble or granule conglomerate. Most
of the clasts are subrounded and are lithologically similar to Triassic rocks that are ex-
posed in the general area. They are embedded in a medium- or coarse-grained calcareous
sandy matrix that is compositionally similar to some of the impure limestone.

The formation probably formed in near-shore environments of a transgressive sea. Its
impure limestone, with abundant comminuted shelly fragments, probably formed in a
nearshore bar or shoal. Fossils from the Berg Creek, mainly species of fnoceramus, Pinna,
Simbirskites, and belemnites, indicate the Hauterivian or Hauterivian and Barremian
Stages of the Early Cretaceous. The Berg Creek Formation correlates lithologically and
chronologically with parts of the Nelchina Limestone of the Talkeetna Mountains
quadrangle (Grantz and others, 1966, p. C46), about 200 km to the west

CHITINA VALLEY BATHOLITH — Plutons of the Chitina Valley batholith, named by

MacKevett (1976a), form widely distributed stocks and a few associated dikes. The
batholith as a whole is broadly discordant and cuts most of the quadrangle’s pre-Jurassic
rocks. It is cut locally by Tertiary hypabyssal rocks and in places is overlain nonconform-
ably by Cretaceous sedimentary rocks. Plutons in the batholith are poorly foliated and
consist mainly of fine- or medium-grained hypidiomorphic-granular granodiorite with
subordinate granitic and dioritic phases. Their lithologies and degree of foliation contrast
with the strongly foliated tonalite and quartz diorite that characterize the batholith else-
where in the McCarthy 1:250,000-scale quadrangle. A few rocks within the batholith are
weakly porphyritic. The dikes are characteristically porphyritic with fine-grained ground-
masses. Most of the plutons consist of zoned plagioclase (andesine), quartz, and K-feld-
spar. Hornblende and biotite are the main accessory minerals. Less abundant and less
widely distributed accessory minerals include clinopyroxene and minor amounts of mag-
netite, ilmenite, apatite, and sphene. The minor secondary minerals comprise chlorite,
calcite, epidote, hematite, leucoxene, clay minerals, sericite, and clinozoisite. Some rocks
are cut by veinlets that contain calcite or quartz, prehnite, and rare stilbite. Parts of the
batholith have hydrothermally altered zones characterized by sericite and by pyrite and
its alteration products. In places, these zones contain sparsely distributed copper minerals.

K-Ar isotopic age determinations by J. C. Von Essen on hornblende from four samples
of granodiorites within the quadrangle gave the following ages: 134+7 m.y. (B), 14224
m.y. (C), 145:4 m.y. (D), and 142+4 m.y. (E). A granodiorite from the southeastern
part of the quadrangle gave a K-Ar date (on hornblende) of 141£S m.y. (F) (Grantz and

others, 1966, p. C42). The samples are keyed to localities shown on the map by letters..

Except for the first-mentioned date, which could be earliest Cretaceous, these are Late
Jurassic ages; they agree with geochronologic data from other parts of the McCarthy
quadrangle that consistently indicate Late Jurassic ages for the batholith. The Chitina
Valley batholith is widely distributed throughout the southern part of the McCarthy
quadrangle and extends into the Valdez and Bering Glacier quadrangles and the south-
western Yukon Territory. It is synchronous with early stages of an orogeny that affected
the southern part of the McCarthy quadrangle and nearby regions to the east, south, and
west

KOTSINA CONGLOMERATE — The Kotsina Conglomerate (Rohn, 1900, p. 431) crops

out in the west-central part of the quadrangle. It unconformably overlies the McCarthy
Formation. but its top has been eroded and is unexposed. Most outcrops of the Kotsina
are bounded by faults. The Kotsina is about 300 m in maximum thickness and forms
bold, craggy outcrops. It consists of well-indurated massive cobble and pebble conglom-
erate, minor boulder conglomerate, with some sandstone and siltstone interbeds. Most of
its rocks are dark gray or dark greenish gray and weather to dark shades of brown. Clasts
in the conglomerate are mainly subrounded or well rounded. They are largely derivatives
of Triassic limestones, Nikolai Greenstone, and the Skolai Group, but they include some
granodiorite, dike rocks, chert, and quartz, The conglomerate matrix is mainly calcite-
cemented lithic or feldspathic sandstone. The sandstones are thin bedded and chiefly
fine- to medium-grained lithic or feldspathic arenite. They generally contain plagioclase,
quartz, and lithic clasts that are compositionally similar to those of the conglomerate.
Most of the sandstone is tightly packed and cemented by calcite. The siltstones are thin
bedded and contain fine- to very fine-grained quartz, plagioclase, chert fragments, chlo-
rite, calcite, epidote, hematite, and leucoxene.

No age-diagnostic fossils were found in the Kotsina. The most definitive data for its
Middle or Late Jurassic age assignment are from nearby parts of the Valdez quadrangle
where isotopic age determinations from a conglomerate clast and a crosscutting dike
bracket the age of the unit between 142 £ § m.y. and 157 + 6 m.y. (Grantz and others,
1966, p. C43, C44). The Kotsina probably reflects local accelerated uplift and erosion
concomitant with part of the Late Jurassic and Early Cretaceous regional orogeny. Addi-
tional information on the Kotsina is given in Moffit and Mertie (1923, p. 44-51)

McCARTHY FORMATION — The McCarthy Formation was originally numed the McCarthy

Creek Shales (Rohn, 1900, p. 426), but subsequent to several revisions in nomenclature,
MacKevett (1963) divided the formation into a lower and an upper member. Only the
lower member is found in the C-8 quadrangle

Lower member - The lower member forms part of a belt of dominantly Mesozoic rocks
that extends diagonally northwestward across the quadrangle. Where not in fault
contact, the member gradationally overlies the Nizina Limestone and unconformably
underlies Cretaceous sedimentary rocks or the intervening Kotsina Conglomerate. It
is cut by the Chitina Valley batholith and by Tertiary hypabyssal rocks. The member
is incompetent, forms subdued outcrops, and is characterized by numerous small- and
large-scale folds that preclude valid determinations of thickness. Its estimated maxi-
mum thickness is about 300 m. The lower member consists of impure limestone
intercalated with shale that constitutes between one-fourth and one-third of its thick-
ness and minor amounts of bedded chert. It is thin bedded, very fine grained, and cut
by calcite veinlets. Some rocks of the member are weakly metamorphosed, partly
recrystallized, and poorly foliated.

The impure limestone is wackestone and subordinate lime mudstone (Dunham’s
1962 classification, p. 117), including uncommon carbonaceous and siliceous varieties.
Where fresh, the limestones are dark gray, less commonly dark greenish gray, and rarely,
other shades of gray and black. Where weathered, they range from pale yellowish brown
and pale brown to shades of dark yellowish brown or grayish brown and, rarely, grayish
olive. Some have a hackly fracture pattern. The typical impure limestone consists of
diverse amounts of mainly detrital grains and bioclasts embedded in a turbid micro-
crystalline matrix. However, the limestone hasa wide variety of textural features and
large variances in relative proportions of its clastic and matrix components. Most matri-
ces are rich in calcite with subordinate amounts of silica minerals and carbonaceous
material, but a few are rich in silica. Chlorite, clay minerals, and secondary iron min-
erals, chiefly hematite, are minor matrix constituents. The detrital component of the
limestone generally includes calcite, as pellets or grains, diverse amounts of quartz,
dolomite. and microfossil debrisand, to a minor extent, plagioclase. Irregular blebs of
limpid calcite, which probably resulted from neomorphism, and sparsely distributed
opaque minerals, mainly pyrite, occur in some of the limestone.

The shale is dark gray to olive black and weathers yellowish to grayish brown. It typ-
ically is fissile and finely laminated. Most of it is calcareous carbonaceous shale that con-
tains fairly abundant microfossils. A few shales are rich in quartz or chalcedony, but
generally these silica minerals,along with clay minerals, chlorite, and pyrite, are minor
constituents.

The chert is grayish black to brownish black. It forms beds as much as 20 em thick
that are sparsely distributed within the shale or limestone sequences. The chert con-
sists dominantly of microcrystalline silica.

Pelecypods of the genus Monotis, widespread throughout lower parts of the mem-
ber, indicate the Norian, mainly late Norian, Stage of the Late Triassic (N. J. Silberling,
written commun., 1972). However, no age-diagnostic fossils have been found in the
upper part of the lower member, which conceivably may include some Lower Jurassic
strata

NIZINA LIMESTONE — The Nizina Limestone (Martin, 1916, p. 693) forms part of a fold-

ed belt of Mesozoic rocks that extends northwesterly across the quadrangle. It is bound-
ed by gradational contacts with the overlying McCarthy Formation and the underlying
Chitistone Limestone and is cut by the Chitina Valley batholith and Tertiary hypabyssal
rocks. The Nizina is mostly thin bedded and has an aggregate thickness of about 450 m.
The Nizina consists of wackestone and lime mudstone (terminology of Dunham, 1962,
p. 117) in near-qual amounts. It contains fairly abundant greenish-black chert, which
mainly forms thin lenses. The limestone is dark gray, dark greenish gray, or less common-
ly medium gray where fresh and somber shades of brown, gray, and yellowish gray where
weathered. The Nizina is characteristically a very fine grained rock with a hackly fracture.
Much of it is cut by calcite veinlets and some contains stylolites. The Nizina consists
dominantly of calcite and generally contains more noncarbonate material than does the
Chitistone but less than does the McCarthy. Its noncarbonate component, which is more
abundant in the upper part of the formation, includes quartz, chlorite, clay minerals,
opaque minerals, and minor amounts of carbonaceous material and plagioclase. Some
limestone contains rare clasts of dolomite, and some, particularly its upper strata, con-
tains sponge spicules, radiolarians, and comminuted shelly debris.

Broader descriptions and discussions of the Nizina throughout the McCarthy quad-
rangle are given in MacKevett (1976a) and Armstrong, MacKevett, and Silberling (1969).
Regionally, the most diagnostic fossils are pelecypods of the genus Halobia, which
indicate an age span from late Karnian to middle Norian Stages of the Late Triassic;
however, only a few poorly preserved, fragmented Halobia were found in the C-8 quad-
rangle
Marble of the Nizina Limestone — Nizina Limestone near the Chitina Valley batholith

has been recrystallized and converted into small masses of marble in sec. 2, T. 4 5.,

R. 9 E. and in sec. 32, T. 3 S., R. 10 E. The marble consists of fine-grained grano-

blastic calcite with a few bands that are rich in silicate minerals, mainly diopside and

epidote
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CHITISTONE LIMESTONE-The Chitistone Limestone (Rohn,1900, p. 425) mainly occu-

pics the same folded and faulted Mesozoic belt as the Nizina. The Chitistone disconform-
ably ovetlies the Nikolai Greenstone and grades upward into the Nizina Limestone. It is
cut by theChitina Valley batholith and by Tertiary hypabyssal rocks. When compared to
better developed Chitistone stratigraphic sections elsewhere in the McCarthy quadrangle,
the Chitisione in the C-8 quadrangle appears to be attenuated as its maximum thickness
is only about 230 m, It forms bold outcrops and is typically thick or medium bedded m
contrast with the markedly thinner bedded Nizina Limestone. It is dark greenish gray
and, subordinately, light or medium gray and weathers to shades of grayish orange,
vellowish zray, or pale brown. Most of the Chitistone is very fine grained and incipiently
to partly recrystallized. Where intruded by the Chitina Valley batholith, the Chitistone
has been metamorphosed to marble, which is described in the following section. The
Chitistone consists mainly of lime mudstone and less abundant wackestone (terminology
of Dunham, 1962, p. 117). Its lower strata contain some limy dolomite and dolomitic
limestone. which reflect a sabkha facies that is well developed elsewhere in the McCarthy
quadrangle. Calcite veinlets are widespread in the formation, and poorly developed
stylolites and chert nodules are sparsely distributed. Except for its dolomitic phases, the
Chitistone consists predominantly of calcite. Most of its strata contain minor to rare
quartz and clay minerals, and some have traces of hematite. chlorite, and pyrite.

More detailed information, including genetic implications and correlations, for the
Chitistone throughout the McCarthy quadrangle are given by Armstrong, MacKevett, and
Silberling (1969) and MacKevett (1976a). The only fossils found in the Chitistone in the
C-8 quadrangle are undiagnostic comminuted remains of echinoids and gastropods.
Elsewhere in the McCarthy quadrangle, the age of the Chitistone as Karnian Stage of the
Late Triassic is documented mainly by the ammonite Tropites

Marble of the Chitistone Limestone — Small masses of marble that represent thermally
metamorphosed parts of the Chitistone Limestone are ex posed in secs. 2and 3, T. 4
S.. R. 9 E., and similar marble is fairly abundant on dumps of nearby mines and pros-
pects. The marble is near granodiorite of the Chitina Valley batholith and is uncon-
formably overlain by the Cretaceous Berg Creek Formation. Small masses of skarn
with local pods and disseminations of pyrite, pyrrhotite, magnetite, and minor chal-
copyrite are localized near some marble-granodiorite contacts. The marble is locally
banded and consists largely of fine- or medium-grained granoblastic calcite. The skarn
consists mainly of diopside with lesser amounts of epidote and vpaque minerals and
their elicration products

GABBRO — Gabbro forms small plutons, dikes, and sills that mainly cut the Skolai Group,

particulaily its Hasen Creek Formation. A few small unmapped dikes and sills of gab-
bro cut the lower part of the Nikolai Greenstone. Uncommonly, gabbro is cut by Ter-
tiary hypabyssal dikes. The gabbro is interpreted as feeders and progenitors of Nikolai
basaltic lavas, and most of its physical and chemical properties are similar to those of the
Nikolai. [t is mainly dark greenish gray where fresh and shades of brown or greenish gray
where weathered. Locally, it is cut by calcite veinlets. The gabbro is fine or medium
grained and subophitic or, less commonly, intergranular in texture. Porphyritic phases
are tare. Its dominant minerals are labradorite and clinopyroxene. It contains minor
amounts of magnetite, ilmenite, apatite, and a suite of secondary minerals that is similar
to, but less abundant than, secondary mineral assemblages in the Nikolai. The gabbro is
believed to be approximately coeval with the Nikolai, that is, late Middle and (or) early
Late Triassic. Additional information on the gabbro throughout the McCarthy quad-
rangle and pertinent references are given in MacKevett (1976a)

NIKOLAI GREENSTONE — The Nikolai Greenstone, named by Rohn (1900, p. 425), is

the most widespread and voluminous bedrock unit in the quadrangle. It overlies the
Hasen Creek Formation with slight angular unconformity and disconformably underlies
Chitistone Limestone. The Nikolai is intruded by the Chitina Valley batholith, by Ter-
tiary hypabyssal rocks, and by small unmapped gabbro dikes and sills that are inter-
preted as Nikolai feeders. The Nikolai attains a composite thickness of about 3,000 m,
but complete Nikolai sections, devoid of structural complications, are lacking. Most
Nikolai flows are between 1 and 10 m thick, and some are marked by brecciated or
rubbly flow tops. Except for flow interiors, the Nikolai is generally characterized by
abundant amygdules between a few millimeters and a few centimeters in maximum
dimension. Most of the Nikolai forms moderate to bold outcrops which are dominantly
shades of greenish and olive gray where freshly broken and various shades of brown, gray,
green, and, to a lesser extent, maroon where weathered.

The Nikolai consists of undifferentiated tholeiitic basalt. Alteration effects, although
widespread, are weak and nonpervasive, and deformational effects are negligible. Conse-
quently, the name “greenstone™ technically is not justified for the Nikolai, but, inas-
much as it is firmly entrenched in the literature, it is retained. About half of the Nikolai
is porphyritic and contains fine-to coarse-grained plagioclase or clinopyroxene pheno-
crysts. Most of the Nikolai is very fine grained or fine grained and intergranular in tex-
ture. The less common textures include intersertal, ophitic, and subophitic. Quartz- and
(or) calcite-rich veinlets cut parts of the Nikolai. The Nikolai contains plagioclase (gener-
ally labradorite), clinopyroxene, subordinate iron and titanium oxides, rare apatite and
olivine, and an array of secondary minerals. Glass probably was an original minor consti-
tuent, but it has been completely devitrified. The secondary minerals include dominant
chlorite and less abundant epidote, caleite, quartz, sericite, hematite, leucoxene, uralitic
amphibale, sphene, clay minerals, clinozoisite, and prehnite. The amygdules contain
chlorite, calcite, quartz, epidote, and, less commonly, some prehnite, zeolites (chiefly
leonhardite), chalcedony, and native copper. Where proximal to the Chitina Valley
batholith, parts of the Nikolai have been thermally metamorphosed and contain horn-
blende, [airly abundant quartz, and disseminated pyrite in addition to the more common
minerals

The Nikolai is interpreted as part of an extensive lava field that evolved from an
upper mantle source during a regimen of tensional tectonics. Regionally most of the
Nikolai formed subaerially, but in the northeastern part of the McCarthy quadrangle,
some lower flows are pillowed, indicating subaqueous environments of accumulation
(MacKevett, 1976a).

Definitive chronologic data for the Nikolai are not available in the C-8 quadrangle.
At a few places elsewhere in the McCarthy quadrangle the Nikolai is stratigraphically
bracketed between fossiliferous Middle Triassic (Ladinian) and Upper Triassic (Karnian)
strata (MacKevett, 1976a), which constitutes the basis for its late Middle and (or) early
Late Triassic age assignment. Nikolai Greenstone extends into areas peripheral to the
McCarthy quadrangle and probably much farther. Its regional correlations are discussed
in MacKevett (1976a)

SKOLAI GROUP

The Skolai Group was named and divided int> the Hasen Creek and the subjacent Sta-
tion Creek Formations by Smith and MacKevett (1970). The Skol * consists of a litho-
logically tripartite sequence that includes submarine andesitic and basaltic lavas overlain
by volcaniclastic and superposed marine sedimentary roch The group has been inter-
preted as remnants of a late Paleozoic island arc that formed directly on oceanic crust
(Richter and Jones, 1973; Bond, 1973). The volcanic and vo_ iniclastic rocks represent
the magmatic arc and its derivative rocks, and the younger marine sedimentary rocks
reflect marine sedimentation along flanks of the arc.

In the C-8 quadrangle the Skolai is represented by a structurally complicated meta-
morphosed sequence of the Station Creek and Hasen Creek Formations in the southern
part of the quadrangle and by a northwest-trending belt of less metamorphosed Hasen
Creek in the northern part. The sequence in the southern part of the quadrangle shows a
general incraase in age and degree of metamorphism from north to south; however, this
is locally invalidated by structural complications. Parts of this sequence were thrust
northward over Mesozoic rocks. A complete section of the Skolai is lacking but is at least
5,000 m thick

HASEN CREEK FORMATION — The Hasen Creek Formation conformably overlies the

Station Creek Formation and is overlain by the Nikolai Greenstone with slight angular
unconformity. The Hasen Creek is cut by Triassic gabbro, the Chitina Valley batholith,
and by Tertiary hypabyssal rocks. It is as thick as 600 m. The Hasen Creek comprises
diverse thin-bedded sedimentary rocks that typically are weakly metamorphosed but
lack well-developed penetrative deformational features. The formation includes argillite
and less abundant graywacke, conglomerate, shale, chert, schist, marble, and limestone.
In conirast with the typical Hasen Creek, some of the sedimentary rocks are of volcani-
genic derivation. The limestone and marble are described separately, and only their
larger outcrop areas are shown on the map. The argillite and associated shale and chert
are typically various shades of gray where fresh and yellowish brown, moderate brown,
or, rarely, olive black or dark gray where weathered. They are mainly very fine grained
silica-rich rocks that locally contain some sodic plagioclase, chlorite, sericite, epidote,
and pyrite. Schist, which is rare, is light gray and weathers brown, It contains sodic
plagioclase and quartz, fairly abundant sericite or chlorite, and, generally, some actino-
lite. The graywacke and conglomerate are variegated and marked by medium-gray calcite-
rich matrices and multicolored clasts. Most of the graywacke is lithic and contains sub-
angular to subrounded clasts of the Hasen Creek or Station Creek Formations along with
detrital quartz, plagioclase, and a few other minerals in a chlorite-rich matrix. The con-
glomerate is mainly intraformational granule conglomerate with subangular to sub-
rounded clasts of Hasen Creek or Station Creek rocks, quartz, plagioclase, chlorite, and
minor biotite and amphibole

Limestone and marble — Carbonate rocks within the Hasen Creek Formation are con-
fined to the southern part of the quadrangle and include a marble bed at or near the
base of the formation and sporadically distributed limestone and marble elsewhere.
The carbonate rocks include coarse-grained bioclastic grainstone (terminology of
Dunham, 1962, p. 117) with local conglomeratic facies and their metamorphosed
equivalents. They consist dominantly of primary or recrystallized calcite. Most of the
carbonate rocks contain abundant, mainly fragmented, fossils, and subordinate
detrital minerals, chiefly quartz. The conglomeratic limestone and marble contains
rounded to subangular granules and pebbles derived from the Station Creek and
Hasen Creek Formations.

The only diagnostic fossils from the formation were collected from the carbonate rocks.
These rocks contain abundant crinoid columnals and less abundant brachiopods,
bryozoans, and gastropods. The brachiopods were studied by R. E. Grant (written
commun., 1969, 1971), who identified the following fauna:

Camerisma sp. Megousia? sp.
Horridonia sp. Neaospirifer? sp.
Kochiproductus sp. Spiriferella cf. S. keilavi (Buch)
Linoproductus sp. Spiriferella cf. S. salteri (Tschernyschev)
Sowerbina sp. Spiriferella cf. S. saranae (Verneuill)
A gastropod, Straparolus (Euomphalus) cf. S. (E.) kaibabensis (Chronic), was identi-
fied in one collection by E. L. Yochelson (written commun., 1971).

Grant considers the brachiopod assemblage to represent a typical arctic Permian
fauna, probably of late Leonardian to early Guadalupian age. The fossils include col-
lections from the type area of Moffit and Mertie’s (1923, p. 21-28) Strelna Forma-
tion, which was erroneously assigned a Mississippian age on the basis of misinterpret-
ed paleontologic data. More comprehensive paleontologic data for the Hasen Creek
are given in Moffit (1938, p. 36, 37) and Smith and MacKevett (1970, p. Q22-Q25).
Such data corroborate the Early Permian age assignment of the formation but indi-
cate that most Hasen Creek elsewhere in the McCarthy quadrangle is Wolfcampian or
Leonardian.

Correlations and descriptions of the Hasen Creek for the entire McCarthy quad-
rangle are given by MacKevett (1976a). The most thoroughly studied Hasen Creek
correlative is the Eagle Creek Formation of the Mankomen Group in the eastern
Alaska Range (Richter and Dutro, 1975, p. B10-B18) and in the Nabesna quadrangle
(Richter, 1975)
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STATION CREEK FORMATION — The Station Creek Formation was divided by Smith
and MacKevett (1970, p. Q6) into two informal members, a volcanic flow member and
an overlying volcaniclastic member. Both members are confined to the structurally
complicated southern part of the quadrangle
Volcaniclastic member — The volcaniclastic member conformably underlies the Hasen

Creek Formation and in the C—-8 quadrangle is in fault contact with the regionally
underlying volcanic flow member. The volcaniclastic member is cut by small plutons
of gabbro and the Chitina Valley batholith. It is at least 900 m thick, but complete
stratigraphic sections are lacking. The member consists of volcanic pebble conglom-
erate and coarse volcanic graywacke with subordinate intercalated broken-pillow
breccia and volcanic flows. The member is mainly greenish gray and weathers to
shades of green, brown, red, and purple.lt is generally metamorphosed to greenschist-
facies assemblages. The dominant pebble conglomerate and coarse volcanogenic gray-
wacke contain abundant clasts of volcanic rocks and subordinate mineral clasts.
Matrices of these rocks are sheared and recrystallized and consist chiefly of albite,
chlorite, calcite, and epidote, with flecks of various opaque minerals and their altera-
tion products. The volcanic rocks of this member are generally the same as the vol-
canic flow member.

No direct data are available on the age of the volcaniclastic member. The member
is widespread in the McCarthy quadrangle (MacKevett, 1976a; Smith and MacKevett,
1970). It broadly correlates with the Middle Pennsylvanian to Lower Permian Slana
Spur Formation of the Mankomen Group of the eastern Alaska Range as revised by
Richter and Dutio (1975, p. B4-B10, B20) and with similar rocks elsewhere in east-
ern southern Alaska and the Yukon Territory

Volcanic flow member — The volcanic flow member forms a sequence of metamor-
phosed rocks in the southern part of the quadrangle. It is in fault contact with
younger rocks, but its base is not exposed. It is cut locally by gabbro dikes that are
too thin to show on the map. The member is about 300 m in exposed thickness. Most
of its rocks have been sheared and are semischists. They are mainly dark greenish
gray with weathered surfaces variegated in shades of gray, green, and brown. The
member consists of massive metaandesite or metabasalt flows and some composition-
ally similar broken-pillow lavas. Pillow structures are preserved in several flows.
Rocks of the member were metamorphosed, mainly to greenschist-facies assemblages.
and most primary minerals and textures were obliterated. A few rocks retain por-
phyritic textures with relict phenocrysts of albitized plagioclase and actinolite after
pyroxene, or rarely, pseudomorphed olivine, in fine-grained recrystallized ground-
masses. The groundmasses consist of fine-grained assemblages of metamorphic miner-
als, but small amounts of primary minerals, chiefly clinopyroxene, are locally pre-
served. Typical mineral assemblages in the volcanic flow member include: (1) albite +
epidote + calcite + opaque minerals and their alteration products + chlorite + quartz;
(2) albite + opaque minerals + clinvzoisite + chlorite + valcite + sericite + clino-
pyroxene; (3) albite + prehnite + opaque minerals + epidote + calcite + chlorite +
clinopyroxene and (or) actinolite, Descriptions and some unalytical data for typical
volcanic flow rocks are given by Smith and MacKevett (1970, p. Q7-Q11), and addi-
tional information on the diversely metamorphosed member throughout the McCarthy
quadrangle are given in MacKevett (1976a).

Direct evidence for the age of the volcanic flow member is lacking in the C-8
quadrangle. On the basis of stratigraphic position and lithology, the member cor-
relates with the Pennsylvanian part of the Tetelna Volcanics in the eastern Alaska
Range (Richter and Dutro, 1975, p. B4-B7)

—1 ... Contact — Showing dip; dotted where concealed
——Z% - Overturned contact — Showing dip; dotted where concealed
a0 u
——1—3 ----- High-angle fault — Showing dip; dashed where approximate; dotted where concealed:U, up-
thrown side: D, downthrown side
A A Thrust fault — Dashed where approximate; dotted where concealed; sawteeth on upper plate
20
——————— Fault — intruded by dike, showing dip
- + — — Anticline — Approximately located, showing trace of axial surface
— 4} —— Overturned anticline
-»——‘——— Syncline — Approximately located, showing trace of axial surface
r— -9 —— Overturned syncline

==

b xo @b kot ol

PROPERTY OF DGGS LIBRARY

Minor folds — Showing direction of plunge

Strike and dip of beds

Strike and dip of cnferturned beds — queried where uncertain
Vertical beds

Horizontal beds

Strike and dip of lava flows

Strike and dip of foliation

Strike and dip of plicated beds

Mine, prospect, or occurrence listed in accom panying table
Occurrence

Prospect

Mine

Location of sample dated by K-Ar methods; letter is keyed to the description of map units
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