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Hypabyssal rocks

. Qs mmmmmmm PORPHYRY — Includes several color, textural, and phenocrystal varieties largely of andesite and
S o Holoceno dacite composition. Gray, drab brown, and pinkish gray with phenocrysts of hornblende and
plagioclase in a finegrained intergranular to trachytic groundmass; commonly altered. Occurs as
QUATERNARY dikes, sills, and irregular masses; only the larger and more conspicuous bodies shown. Porphyry
along north bank of Gravel Creek contains phenocrysts of plagioclase, hornblende, and augite in a

tiklosens ——_— fresh microlitic matrix of feldspar and pyroxene
PORPHYRITIC DIORITE AND MAFIC DIORITE — Small, irregular intrusives of intimately mixed
augite-hornblende porphyritic diorite and fine- to medium-grained equigranular mafic hornblende
diorite. Porphyritic varieties contain augite, hornblende, and plagioclase phenocrysts in a fine-
SEDIMENTARY AND VOLCANIC ROCKS INTRUSIVE ROCKS grained, generally subhedral granular groundmass of plagioclase and hornblende. May represent

o Qma o °° marginal facies of Klein Creek batholith (Kg, Kd)
L ! = Hypabyssal rocks GABBRO - Dark-brown irregular bodies of augite gabbro; medium- to coarse-grained with a
\ b :’ Upper(?) Cretaceous subhedral granular to ophitic texture. Intrudes Permian rocks (Pa, P1, Pv) but only larger and more
Contact not exposed CRETACEOQUS BEDAARY conspicuous bodies shown
= - Plutonic rocks
| Lower Cretaceous TERTIARY OR} GRETACEOUS KLEIN CREEK BATHOLITH
q Lower Giotaceoustand TRIASSIC OR PERMIAN - Chiefly biotite-hornblende granodiorite but includes quartz monzonite, quartz diorite, diorite,
_ Urpper Jurassic CRETACEOUS AND JURASSIC syenodiorite, and biotite gabbro as abundant variants. Rocks are medium to coarse grained with a
Disconformity Plutonic rocks subhedral granular texture and are nonfoliate. Hydrothermal alteration, brecciation, and limonite-
” staining locally pronounced. K/Ar dates indicate an age of 111 m.y. (M.L. Lanphere, written
} Upper Triassic } CRETACEOUS commun., 1970)
+ +
s b K3+ 4+ Chiefly mafic hornblende diorite but includes minor granodiorite and syenodiorite. Rocks are
Disconformity(?) y TRIASSIC e medium grained with a subhedral granular texture and are nonfoliate. Disseminated sulfides,
En } Upper and(or) Middle especially pyrite, abundant in and around large gypsiferous limonite-stained area south of
T METAMORPHIC ROCKS Baultoff Creek
Fault contact METAMORPHIC ROCKS
.
) 2 MESOZOIC(?) GNEISS AND METAGRANITIC ROCKS — A complex of banded gneiss includin light-colored
0 / P :4 4 T
N /,,/,//// 2 bilitaip ;;‘;S’;g Lower PERMIAN granite gneiss, quartz diorite gneiss, and dark-colored biotite- and diopside-bearing amphibolite
DEVONIAN AND OLDER gradational into light-colored crystalloblastic biotite granodiorite and granite. Metagranitic rocks
are medium to coarse grained, locally pegmatitic, with a xenoblastic or granoblastic texture.
Garnet porphyroblasts locally abundant in the less mafic gneissie units
RN \\ A A 3 § .
3Ds===| SCHIST AND PHYLLITE — Chiefly gray-green quartz mica schist and micaceous quartzite and dark-
DESCRIPTION OF MAP UNITS \\5\ gray phyllite with abundant quartz veins and lenses. Rocks are multiply deformed and regionally
ALLUVIAL DEPOSITS metamorphosed within the greenschist facies. Exposures poor north of the Denali fault
Qal Alluvium underlying active flood plains and terraces of major streams. Chiefly gravel and sand.

Prominent terraces shown by hachured lines

Alluvial fans and cones; only larger, better defined cones differentiated from Qcu. Chiefly gravel and
sand. Contact between individual fans shown by discontinuous dotted lines

— Contact, approximately located — Triangle indicates locality where contact was well exposed at time
of mapping

5.0,

Qfg" ROCK GLACIER DEPOSITS — Include active and recently active rock glaciers and deposits of

T -+« .. .. Contact between individual alluvial fans and cones

o
°

70
pos ditaeiss formerly active rock glaciers. Chiefly rubble and diamicton g_L__ Fault, showing dip — Dashed where approximate or inferred; dotted where concealed. U, upthrown
COLLUVIAL DEPOSITS side; D, downthrown side. Broad line indicates zones of known Holocene movement
: 6c11 | Landslide deposits, chiefly debris avalanches but includes apparent glide or slump blocks between ——4 a4 Thrust fault — Dashed where approximate or inferred; dotted where concealed. Sawteeth on upper
= Anaconda and Iverson Creeks plate
Undifferentiated colluvium on valley walls and hill slopes. Chiefly talus and other slope debris but Terrace scarp — Hachures point downslope
includes alluvium of numerous minor streams, and locally, glacial, rock glacier, and other mass- Folds — Showing approximate trace of axial plane. Dotted where concealed
wasting deposits. Chiefly rubble, gravel, sand, and silt; usually poorly sorted Antioling
Deposits on solifluction and creep surfaces on high-level, low-gradient slopes. Chiefly bedrock g Syncline
rubble but may include older glacial drift deposits * A
_—ﬁ_ Overturned syncline
POND AND SWAMP DEPOSITS — Chiefly silt and clay, rich in organic matter, generally overlain by . "
peat ' o Strike and dip of beds and flows
—— i
DRIFT OF THE ALASKAN GLACIATION - Chiefly end moraines of the younger phase of Alaskan ' I‘",Ch’.wdl At R
Glaciation. Includes deposits of apparently older phase of Alaskan Glaciation near mouth of ertical — Arrow indicates direction of tops
Crescent Creek (secs. 28, 29, 33), in upper south fork of Baultoff Creek (sec. 13), and at head of 20 Overturned
Klein Creek (secs. 6, 29, 31). Diamicton and rubble, gravel locally. Moraines in upper Crescent & Horizontal
Creek (sec. 4) are very young and apparently represent a recent surge and retreat of the glacier a Strike and dip of foliation
5 DRIFT OF WISCONSIN AGE —— Inclined
x leO ° Well-defined end and lateral moraines of late Wisconsin age; chiefly diamicton —— Vertical
fo.' Qid:" AoAj Ground moraine of late Wisconsin age; chiefly diamicton. Includes local fluvioglacial deposits of 0 Lineations - Showing direction and amount of plunge. May be combined with other Snibols
SN gravel and sand et Axes of minor folds
= 10 -
S L,Q‘moo o Outwash in present Beaver Creek Valley and ancestral Beaver Creek Valley (lower Baultoff Creek). s Striations
2 ° Chiefly gravel and sand. Prominent terraces shown by hachures i Strike and dip of major joints
-'<Qmd, .| Ground moraine; chiefly diamicton. Includes local fluvioglacial deposits of gravel and sand and post- —— Inclined
SR glacial alluvial and pond deposits. Deposits merge with and are covered by colluvium (Qcu) at —— Vertical
higher elevations . :
oo v o ] . O Mineral springs
°oQoDd,, % DRIFT OF OLDER GLACIATIONS — Undifferentiated high-level glacial deposits, chiefly uncon- )
ees S0 solidated ground moraine and boulder deposits —esese Quartz vein

Altered area — Principally limonite staining from oxidation of iron-bearing sulfides. Gypsum abundant
at Baultoff prospect (loc. 4)

SEDIMENTARY AND VOLCANIC ROCKS .
CONTINENTAL SEDIMENTARY ROCKS — Drab-brown to greenish-brown, thin-bedded sandstone 1 A

ey e = » ; : _ : e\ Q| sl Biatans mitel e A ATt Sakh bonti | . . Fossil locality — Numbers refer to collections described in accompanying table; localities marked F
SN SR : } .‘ i i ] pebble to bou er conglomerate and dark shale Rocks locally denote crinoid-bearing Permian limestone (P1)
O e ) \ : ; > ) contain abundant volcanic ash, carbonaceous debris, and fragments of petrified wood; finer 9
grained strata are-locally pisolitic. Conglomerate beds contain clasts of plutonic rock apparently X Prospect or mineral occurrence — Numbers refer to deposits described in accompanying table
derived from Klein Creek batholith (Kg, Kd). Strata are relatively flat lying and have not been
thermally metamorphosed
Contact not exposed FOSSIL COLLECTIONS
CHISANA FORMATION (Lower Cretaceous) — Dark gray-green massive fragmental volcanic rocks _ Map USGS
with subordinate interlayered massive volcanic flows and thin-bedded dark volcaniclastic rocks. No. Location No. Identification Studied by
The fragmental Yolcanic roc'ks are appm:ently lahar and avalanche deposits with angular to rounded Jurassic and Cretaceous
fragments of various volcanic rocks, chiefly porphyritic andesites with phenocrysts of plagioclase,
augite, and hornblende. All rocks have been thermally metamorphosed by the Klein Creek 1 sec.24, T.3N., R.23E. | M-5596 Buchia cf. B. fischeriana D. L. Jones
batholith (Kg, Kd) to albite-epidote hornfels and amphibolites. Kc? mapped north of Gravel 2.0 [[Sseca s TRINGRIDIE, M-5595 Buchia sp.; may be B. fischeriana D. L. Jones
Creek is predominantly a massive dark amphibolitized volcanic breccia and may be Permian in age et s
"IKJs::| MARINE SEDIMENTARY ROCKS — Undifferentiated shallow and deep marine sedimentary rocks e LAt
— consisting of dark-gray argillite, graded beds of argillite-siltstone-graywacke, and massive gray- 3 | sec.31, T.5N.,, R.22E. | 69-AMn-178 | Monotis sp. N. J. Silberling
wacke, conglomeratic graywacke, and pebble to cobble conglomerate. The graded beds are 4 sec.22, T.5SN., R.21 E. | 69-ARh-188 Scleractinian? coral N. J. Silberling
exceptionally well developed and consist of thythmic units % to more than 15 inches thick. Clasts Orthoconic nautiloid
in the conglomeratic rocks are extraformational and consist chiefly of volcanic and sedimentary Coiled cephalopod
rocks derived from the subjacent Permian and Triassic terrane and qystaﬂhe rocks and quartz Pelecypod scraps
apparently derived from the metamorphic terrane n_orth of the Denali fault. T?le rocks are com- 5 sec. 31, T.SN., R.22E. | 18346 Monotts suboirouliric: Gabb From Moffit (1954)
plexly folded and faulted and locally strongly foliated. Thermal metamorphism has produced . 2 ¥
banded hornfels adjacent to the Klein Creek batholith (Kg, Kd). Sparse Buchiz indicate a Late 6 sec. 33, T.SN., R.22E. 18342 Monotis subcircularis Gabb FronyNaRit (195d)
Jurassic age. In the adjacent Nabesna A-2 quadrangle, rocks of this sequence are less structurally Late Paleozoic (Permian?)
complex and have been subdivided into three lithologic units (Richter and Jones, 1973) that
contain fossils indicating an age span from Late Jurassic (Tithonian) to Early Cretaceous 7 | sec.3, T.4N., R.22E, 69-ARh-210 | Ramose bryozoans N. J. Silberling
. . (Valanginian) Brachiopod scraps
Disconformity 8 | sec.3, T.4N., R.22E. | 69-ARh-211 | Brachiopod scraps N. J. Silberling
LIMESTONE — Undifferentiated thin-bedded and massive limestone. Predominantly dark-gray fine-
grained thin-bedde.d .limestone 3 inches to a few feet thick with interbeds of. dark carbonaceous PROSPECTS AND MINERAL OCCURRENCES
shale locally containing the pelecypod Monotis and dark-gray to gray fine-grained to coarsely re-
crystallized massive limestone. Small isolated lenses of limestone shown on map wholly enclosed Map Principal commodity
by Nikolai Greenstone ('kn) may be structurally emplaced No. Location (name of deposit) Type of mineralization
Disconformity(?) A i )
1 sec. 23, T.5N., R.21'E. Cu (O’Hara) Disseminated in basalt
En NIKOLAI GREENSTONE (Middle and(or) Upper Triassic) — Dark-green, brown, reddish-brown, and 2 gec. 28, T.5N.; R.21E. Cu (Reynolds) Disseminated in basalt
maroon subaerial amygdaloidal basalt flows separated locally by thin volcaniclastic beds. Pre- 3 sec. 1, T.4N., R, 22 E. Cu Vein
dominantly massive aa flows, as much as 50 feet thick, with scoriaceous tops and bottoms. 4 sec. 21, T.4N., R.23E. Cu (Baultoff) Disseminated in diorite
Amygdules filled with quartz, calcite, chlorite, epidote, pumpellyite, zeolite minerals, and native 5 secs. 31,32, T.4N., R.23 E. Cu Disseminated in diorite
coppeItoRaly 6 | sec.7, T.3N., R.23E. Cu Vein
vy Ly ARGILLITE, LIMESTONE, AND VOLCANIC ROCKS 7 | ®c.16, T.3N, R.23E, CufSomsin) et db Az e
Chiefly dark-gray and green thin-bedded argillite and siliceous siltstone with thin interbeds of dark- 8 sec. 10, T.3N., R.23E. Cu D 1s.semmated in diorite
gray impure limestone, sandstone, and grit. Uppermost argillite beds may include some strata of 9 sec. 31, T.4N., R.24 E. Cu Vein
Middle Triassic age 10 sec. 36, T.4 N., R.23 E. Pb, barite Vein
Gray massive limestone, generally fine grained but commonly coarsely recrystallized, and dark-gray Analytical data on samples from these prospects and mineral occurrences and from

thin-bedded impure limestone interbedded with calcareous sandstone, grit, and shale. Crinoids
locally abundant in the massive limestone; brachiopods predominant in the thin-bedded limestone.
The limestones appear to have been deposited during a relatively short time interval and in general
separate the older volcanic rocks (Pv) from the younger nonvolcanic sedimentary rocks (Pa) REFERENCES

Gray-green massive porphyry, highly altered with saussuritized plagioclase phenocrysts in a matrix
of chlorite, carbonate, and zoisite. Probably shallow intrusive

Interlayered dark-green, purplish-gray, and dark-maroon massive fragmental volcanic rocks, volcanic

other localities in the quadrangle are reported by Matson and Richter (1971).

Base from U.S. Geological Survey, 1959 1 SCALE 1:63360 Bedrock geology mapped by D. H. Richter and N. A. Matson, Jr., 1969-70,
Minor revisions 1970 e T : : — W. N. Sharp and P. C. Lowe, 1970; assisted by D. F. Work, 1969.
3000 0 3000 6000 0 1 F Surficial geology by H. R. Schmoll and D. H. Richter
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Matson, N. A., Jr., and Richter, D. H., 1971, Geochemical data from the Nabesna A-1 quadrangle, Alaska: U.S.
Geol. Survey open-file report, 10 p.

Moffit, F. H., 1954, Geology of the eastern part of the Alaska Range and adjacent area: U.S. Geol. Survey Bull.
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flows, and fine- to coarse-grained volcaniclastic rocks with minor tuffs and thin impure limestone. 989-D, p. 65-218.
DATUM IS MEAN SEA LEVEL Flows generally massive porphyritic andesites, commonly amygdaloidal. Volcaniclastic rocks Richter, D. H., and Jones, D. L., 1973, Reconnaissance geologic map of the Nabesna A-2 quadrangle, Alaska:
A A’ range from mudstone to conglomerate and are thin bedded and locally graded U.S. Geol. Survey Misc. Geol. Inv. Map 1-749.
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