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Table 1.—Rapid-rock chemical analyses and CIPW norms of selected volcanic and plutonic rock samples
[Sample locations are shown on map as 4. Analyses by J. Budinsky, S. Botts, P. Elmore, G. Chloe, J. Kelsey, L. Artis, H. Smith, J. Glenn, and N. Skinner]
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Generalized geologic map of eastern St. Lawrence Island showing probable distribution of major bedrock units. Triassic to Devonian
1 Gabbro 4 Hornblende quartz monzonite 7 Biotite granodiorite 10 Olivine-bearing syenodiorite ~ 13 Soda rhyolite 16 Rhyolite qu g'F CALC-SILICATE HORNFELS rocks are grouped into two assemblages which are interpreted to be juxtaposed by faulting; (1) RDu, undifferentiated shale,

2 Andesitic crystal tuff
3 Biotite quartz monzonite

5 Porphyritic hornblende quartz monzonite

6 Biotite quartz monzonite 9 Monzonite-syenite

8 Biotite quartz monzonite

11 Nepheline syenite
12 Andesite

14 Basalt
15 Dacite

welded tuff

17 Basalt (basanite)

18 Basalt (akali olivine)
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INDEX MAP SHOWING LOCATION OF ST. LAWRENCE ISLAND, ALASKA

vABM Tomname Pt
12 o Sooghmeghat
-

limestone, and chert (Es), limestone (MI) and dolomite and dolomitic limestone (Dd), and (2) RPu,undifferentiated graywacke,
grit, and shale (R Ps) and gabbro and diabase (& Pg). Gabbro and diabase (& Pg) have not been found in RDu except along a
fault on southwest side of Myghapowit pluton. Graywacke, grit, and shale (& Ps) appear to be either absent or very thin in RDu.
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DESCRIPTION OF MAP UNITS

Qs SURFICIAL DEPOSITS—Thin cover of beach, bar, and alluvial deposits overlying
wave-cut bedrock platform. Includes gravel, sand, silt, and peat

Glacial drift along north coast between Akeftapak Bay and Kangee Camp. Includes till
and outwash gravel of probable Illinoian age deposited by ice cap that extended
across Bering Sea shelf from highlands of Chukotsk Peninsula, U.S.S. R.
(Hopkins and others, 1972)

BASALT—Nearly flat-lying flows forming Kookooligit Mountains. Also includes small
flows near Southwest Cape, Niyrakpak Lagoon, and Aghnaghak Lagoon and a small
cinder cone southeast of Apatiki Camp. Chiefly fresh medium- to dark-gray alkali
olivine basalt (table 1, No. 18) in massive columnar-jointed flows with vesicular tops.
Alkali olivine basalt commonly has a diktytaxitic texture. Subordinate basanite (table
1, No. 17) which is olivine rich and contains nepheline and (or) analcime. Basanite
forms both cinder cones and flows. Assigned a Pleistocene age based on K/Ar
determination of 0.238 to 1.46 m.y. for basalt flows from Kookooligit Mountains
(tabte 2, Nos. 1-4)

SANDSTONE, COAL, AND TUFF—In western part of island bordering Niyrakpak and
Aghnaghak Lagoons and on Koozata River on south side of Kookooligit Mountains.
Poorly consolidated sandstone, grit, and conglomerate, carbonaceous mudstone,
ashy tuff, volcanic breccia, and seams of lignitic coal as much as 60 cm thick. Unit
poorly exposed and badly slumped. Total exposed thickness probably does not
exceed 25 m. Abundant plant fossils of Oligocene age (J. A. Wolfe, written commun.,
1968)

RHYOLITIC AND DACITIC TUFFS—In eastern part of island on drainages of On-
goveyuk, Fossil, and Aivichtik Rivers. Chiefly pale-reddish-orange to gray welded tuff,
ash-fall tuff, tuff breccia, and flows of felsic composition (table 1, Nos. 15and 16). On
Fossil River intercalated with thin sequence of quartzose sandstone, quartz-chert
conglomerate, volcanic conglomerate, and ash-fall tuff with abundant plant fossils.
Unit poorly exposed but believed to be generally flat-lying or gently dipping. Assigned
an Oligocene age on the basis of a K/Ar age determination of 39.3 m.y. (table 2, No.
5) and correlation with sandstone, coal, and tuff unit (Ts) on western part of island

SODA RHYOLITE AND BASALT—Light-gray to drab unaltered soda rhyolite flows
composed of large phenocrysts of twinned sanidine and reddish-brown hornblende
in a fine-grained trachytic groundmass (table 1, No. 13). Fine-grained dark basalt
(table 1, No. 14). Subordinate trachyandesite and andesite. Float of lignite. Locally
includes small hypabyssal intrusives of light-gray fine-grained rhyolite and light-gray
fine- to medium-grained felsic crystal tuffs. Unit poorly exposed but believed to be
only slightly to moderately deformed. Assigned a Paleocene age on the basis of K/Ar
determinations of 62.1 and 64.4 m.y. on mineral-pair hornblende and sanidine from
a sample of soda rhyolite (table 2, Nos. 6 and 7, and table 1, No. 13) and a K/Ar
determination of 64.0 m.y. on a whole-rock sample of trachyte (table 2, No. 8)

UNDIFFERENTIATED VOLCANIC ROCKS—Scattered exposures of flows, tuffs, and
hypabyssal intrusive rocks in eastern part of island. Range in composition from
basaltic to rhyolitic; commonly altered (table 1, No. 12). Cretaceousand (or) Tertiary

QUARTZ MONZONITE—Includes six large plutons and numerous small plutons (Csej-
tey and others, 1971). Chiefly quartz monzonite but also includes granodiorite,
monzonite, syenite, and alaskite. Textural variations range from coarse to fine grained
and from granitic to porphyritic and seriate. All rocks are massive and nonfoliated.
Three major categories are recognized: (1) quartz monzonite locally grading into
monzonite and granodiorite, with an intermediate amount of quartz and with
hornblende as chief mafic mineral, (2) quartz monzonite, locally grading into
granodiorite and alaskite, which has a high quartz content and lower color index with
biotite as chief mafic mineral, and (3) monzonite and syenite containing abundant
mafic minerals but little or no quartz (table 1, Nos. 3-9). For local distribution and
modal analyses of these various rock types, see Csejteyand others (1971). Assigned a
middle Cretaceousage based on K/Ar determinations ranging from 93.5to 108 m.y.
(table 2, Nos. 9-12)

NEPHELINE SYENITE—Confined to small area north of Siknik Cape in south-central
part of island (Csejtey and Patton, 1974). Light- to medium-gray medium- to
coarse-grained granitic to seriate textured rock with K-feldspar phenocrysts as much
as 4cmlong (table 1, No. 11). Major rock-forming minerals are K-feldspar, nepheline,
biotite, and melanite garnet with subordinate crystals of sodic andesine and
hornblende. Accessory minerals include fluorite, sphene, magnetite, zircon, apatite,
allanite, and sparse calcite. Assigned a late Early or early Late Cretaceous age on
basis of close association of this unit with quartz monzonite (Kq) which ranges from
93.5 to 108 m.y. (table 2, Nos. 9-12) and on correlations with similar feldspathoidal
rocks on Seward Peninsula, Alaska, and on the Chukotsk Peninsula, U.S.S.R. (Miller,
1972)

OLIVINE-BEARING SYENODIORITE—Iwoonut pluton at Boxer Bay near Southwest
Cape (Patton and Csejtey, 1971). Medium to dark greenish gray, coarse to medium
grained, and granitic textured. Major rock-forming minerals are plagioclase,
K-feldspar, augite, biotite, and olivine (table 1, No. 10). Accessory minerals include
apatite, zircon, and magnetite. Intrudes andesitic volcanic rocks (Kv) and probably is
comagmatic with nearby Sevuokuk pluton. Assigned a middle Cretaceous age

ANDESITIC VOLCANIC ROCKS—Includes a wide variety of flows, hypabyssal intru-
sive rocks, and volcaniclastic rocks in western part of island. Chiefly andesitic and
latitic in composition (table 1, No. 2) but range from basaltic to rhyolitic. Volcaniclastic
rocks include lithic and crystal tuffs and breccia and volcanic conglomerate. All rocks
are devitrified and altered in varying degrees to a greenish-gray aggregate of chlorite,
epidote, sericite, clay minerals, calcite, and pyrite. Unit intensely folded and faulted.
Metamorphosed to hornblende hornfels or albite-epidote hornfels adjacent to granitic
plutons. Assigned a Cretaceous age on the basis of K/Ar age of 90.9 m.y. from a
crystal tuff near Powooiliak Point (table 2, No. 13). Some volcanic rocks in this unit
are intruded by granitic rocks of Sevuokuk pluton and therefore are older than 108
m.y. (table 2, No. 12)

SHALE, LIMESTONE, AND CHERT—Upper member, 50 m thick, composed of black
shale, dark thin-bedded limestone, and chert. Flat clams—Daonella, Halobia, and
Monotis—occur in vertical sequence and indicate a condensed section of Middle and
Late Triassic age (Patton and Dutro, 1969). Lower member, 70 m thick, composed
chiefly of thin-bedded chert and dark siltstone. No fossils found in lower member;
may be correlative, in part, with graywacke, grit, and shale unit (RPs). Unit locally
altered to hornfels near contacts of granitic plutons
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f/// GRAYWACKE, GRIT, AND SHALE—Fine-grained to gritty dark carbonaceous

graywacke and dark carbonaceous shale. Clasts in graywacke are chiefly quartz but
also include plagioclase, K-feldspar, shale, chert, granitic rocks, quartzite, schist, and
limestone. Matrix composed of finely divided micaceous and carbonaceous debris.
Unit includes subordinate green-gray bedded chert and siliceous mudstone and, in
the lower part of unit, highly calcareous graywacke and impure clastic limestone
containing abraded echinoderm and coral debris. Cone-in-cone structures common.
Unit is intensely deformed and sheared. Locally altered to hornfels near contacts of
granitic plutons. Thickness is highly variable but may be as much as 800 m. Unit
appears to be missing in some parts of eastern St. Lawrence Island where the Middle
and Upper Triassic shale, limestone, and chert (& s) rest directly upon Mississippian
limestone (MI). Unit, together with closely associated gabbro and diabase (& Pg),
may represent a separate tectonic assemblage that has been juxtaposed by thrust
faulting with an assemblage composed of Devonian dolomite and dolomitic lime-
stone (Dd), Mississippian limestone (Ml), and Middle and Upper Triassic shale,
limestone, and chert (ks). Unit assigned a Permian and Triassic age based on: (1)
correlation with a similar lithologic assemblage in nearby Chukotsk Peninsula,
U.S.S.R., which contains Permian and Lower Triassic fossils (Arkavyi and others,
1975), and (2) occurrence of radiolaria of probable Triassic age in chert beds (D. L.
Jones, written commun., 1978)

GABBRO AND DIABASE—Dark-greenish-gray rusty-weathering altered gabbro and

diabase (table 1, No. 1). Composed of clinopyroxene, plagioclase (chiefly sodic
labradorite), hornblende, and opaque minerals with small amounts of interstitial
quartz and K-feldspar. Unit locally includes minor amounts of siliceous mudstone,
laminated tuff, basalt, fine-grained graywacke, and slate. Offshore dredging and high
chromium values in stream sediments on lower Ikoygak Creek suggest presence of
ultramafic rocks beneath surficial deposits at Akeftapak Bay, 11 km southeast of
Gambell (Patton and Csejtey, 1972). Spatially associated with graywacke, grit, and
shale (& Ps) but precise relation is uncertain because contacts are not exposed. Unit
assigned a Permian and Triassic age based on K/Ar age determination of 221 and
244 m.y. (table 2, Nos. 14 and 15)

LIMESTONE—Consists of a lower member of dark-gray thin-bedded limestone with
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abundant dark chert nodules and an upper member of light- to medium-gray medium
to coarsely bioclastic limestone. Subordinate limy mudstone. Contact metamor-
phosed to coarse marble near contacts of granitic plutons. Total thickness estimated
to be 400-500 m. Abundant coral, brachiopod, and foraminiferal fauna of Late
Mississippian age including Gigantoproductus, Lithostrotionella, and endothyrids
(Patton and Dutro, 1969)

DOLOMITE AND DOLOMITIC LIMESTONE—Medium-gray to brown laminated,

locally brecciated dolomite and dolomitic limestone. In upper part grades into dark-

gray to black fine-grained thin-bedded dolomite. Around contacts of granitic plutons

recrystallized to a light-tan and gray sugary textured marble. Estimated to be about

1,300 m thick. Assigned a Middle and Late Devonian age on basis of fossils. Fossils

include stromatoporoid—Amphipora?, tabulate corals—Favosites and tham-

noporoid forms, atrypids—Atrypa and Spinatrypa,spiriferoids—Koziowskiellisia? sp.
and Mucrospirifer? sp., Coelocaulis-like gastropod (written communs., J. T. Dutro,

Jr., 1970, 1971; W. A. Oliver, 1968, 1971)

CALC-SILICATE HORNFELS—Occurs in vicinity of Sooghmeghat on north coast of

island. Highly crenulated banded rock composed of 0.5- to 10-cm-thick layers of
pale-gray, green, and lavender calc-silicate hornfels alternating with thinner layers of
dark argillaceous hornfels. Calc-silicate hornfels composed chiefly of carbonate,
scapolite, diopside, tremolite, and biotite. Protolith appears to have been a thinly
banded marly limestone. Crops out around northern periphery of Soomaghat pluton
and in small roof pendants within the pluton. Precambrian or Paleozoic in age

Contact, approximate, inferred, or indefinite
Fault, approximately located or inferred—Dotted where concealed
Strike and dip of beds—May include overturned beds

Locality of sample for chemical analysis and CIPW norms—Number refers to samples in

table 1

Locality of potassium-argon age sample—Number refers to samples in table 2
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Table 2. Potassium-Argon age determinations

[Sample locations are shown on map as AZ2.

40K decay constants: A¢=0.581 X 10-10yr-1; A3=4.962 X 10-10yr-1. Abundance ratio:40K/K

=1.167 X 10-4 atom percent. Potassium analysis by Lois Schlocker; argon analysis and age calculations by J. Von Essen, Joan Engels, A. Berry, B. Meyers,

and S. Kover]
Latitude Calculated age
No. Field and Mineral or Map K20 40Arrad 198 rad (millions ofg
No. longitude whole rock symbol (percent) (moles/gm) 40A 4 otal years)
0.799
by 806
1 71AHr134A 63525 Dk Basalt Qb 803 2.759 X 10-13 0.05 0.238+0.132
170°18'W. i
avg. 803
0.777
63°36' N.; 198 -
2 66AHr136B 28 Basalt Qb 798 4.166 X 10-13 0.16 0.364+0.060
170°33'W. A
avg. .794
1.027
T 1.023
8 66AHr218A 63°39" N; Basalt Qb 980 9.510 X 10-13 0.04 0.6540.183
170°37'W. itoh
avg. 1.010
0.704
sl 708
4 66AHr217B 63%39' N; Basalt Qb 708 1.488 X 10-12 0.19 1.46+0.13
170°37'W. 703
avg. .706
5 70APad7A f;30284"‘}‘v Biotite Tr 7.93 4.534 X 10-10 0.61 39.3+1.0
- 0.955
6 66APa242A 630*:’25,% Hornblende Ter 1990 8.837 X 10- 1 0.56 62.1+1.8
1 k avg. .972
o 6.24
7 66APa242 ks Sanidine Ter 6.25 5.894 X 10-10 0.92 64.4+1.9
: avg. 6.245
5.73
VT 5.73
8 69ACy163B 6303’502,1"@ Trachyte Tar 5.73 5.387 X 10-10 0.79 64.0+2.0
17 . 2
avg. 5.74
oty 7.94
9 69APa219E Saal Ny Biotite Kq 801 1.102X 10-9 0.87 93.5-3.0
171°32'W
) avg. 7.98
10 70ACy162 ?209?35 ’&] Biotite Kq 8.17 1.257 X 10-9 0.87 104+3.0
. 1.48
11 66AMm245 63°11' N | o blende Kq 1.47 2.277 X 10-10 0.90 104+3.1
168°55'W. avg. 1.475
4.77
12 66AMm211 63 1311 Idv Biotite Kq 4.72 7.606 X 10-10 0.95 1.08+3.2
L ; avg. 4.745
s 5.96
13 69APa187B 163 337,‘\‘1']* Biotite Kv 5.98 8.009 X 10-10 0.76 90.9+3.0
711 : avg. 5.97
P 0.895
14 70APal3 63°28' N | Hornblende EPg 910 3.055 X 10-10 0.91 2217
171°31'W. avg—303
dpatice. 0.890
15 69APa229A 163 32‘ 4?‘\1; Hornblende RPg 895 3.348 X 10-10 0.87 244+7
1 ’ avg. .892
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