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Upper Cretaceous
i

Lower Cretaceous
Bl S

~ Knc

Nonmarine conglomerate, sandstone,
mudstone, and coal

Conglomerate composed chiefly of well-sorted
white quartz pebbles in a quartzose and
micaceous matrix; schist, chert, greenstone,
and limestone pebbles im subordinate
amounts. Light-gray to yellowish-orange,
quartzose, calcareous, cross-bedded sand-
stone (table 2, 66APa129) and dark car-
bonaceous and micaceous mudsitone. Float
of bituminous coal on Kobuk and south fork
of Kallarichuk Rivers. Abumndant well
preserved plant fossils of probable Creta-
ceous age (personal communication, R. W.
Brown, 1955; J. A. Wolfe, 1961, 1966). Po-
tassium-argon age determinatiion of 83.4=%+
2.2 m.y. (Late Cretaceous) (table 1) from
biotite from thin intercalated bed of ash-
fall tuff on Kobuk River. Uniit poorly ex-
posed except on Hotham Peak where it is
estimated to be at least 3,000 feet thick

Igneous pebble-cobble conglomerate

Massive poorly stratified and poorly sorted
marine conglomerate composed of pebble- to
cobble-size clasts chiefly of igneous rocks in
a graywacke and mudstone matriz. Clasts
predominantly altered andesite and basalt,
diabase, diorite, and albite gramite; potash-
rich plutonic rocks sparse or absent. Clasts
of limestone, chert, and quawtz in sub-
ordinate amounts. Interbedded dark volcanic
and calcareous graywacke and mudstone
that locally contain abundant marine mol-
lusks of probable Early Cretaceous (Albian)
age. Unit estimated to be abowt 4,500 feet
thick in Hockley Hills

Lower Cretaceous
;. S

EXPLANATION

Qft

Qws|Qs:}
Qga T

Surficial deposits

Qft, flood-plain and tidal flat deposits. Chiefly
silt and fine sand. Gravel on small streams
draining upland areas.

Qga, undifferentiated glacial drift, alluvium,
and eolian deposits. Chiefly till and out-
wash gravels mantled by windblown and
water-laid silt and fine sand. Characterized
by subdued morainal topography with many
thaw lakes. Drift occurs up to an altitude
of 800 feet in hills along south shore of
Selawik and Inland Lakes and in Waring
Mountains. Southern boundary of unit
approximately coincides with southern
limit of ice. Unit locally includes some
colluvial deposits in hilly areas and some
deposits of marine clay, silt, and fine sand
underlying the glacial drift along the shores
of Selawik Lake and Baldwin Peninsula
(McCulloch, and others, 1965). Glacial
deposits assigned an Illinoian age (McCul-
loch, and others, 1965)

Qws, chiefly wind-blown and water-laid silt.
Includes glacial outwash gravels along Kauk
River and on Baldwin Peninsula and allu-
vial fan gravels on north side of Selawik
Hills

Qs, chiefly sand deposits. Modified and dis-
sected deposits of wind-blown and water-
laid sand with subordinate amounts of silt.
Includes small area along Kavet Creek of
actively drifting and recently stabilized
dunes; dot pattern indicates active dunes
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Basalt

Dissected mearly horizontal flows of gray to
dark-red vesicular olivine basalt. Flows
occur at elevations ranging from sea level to
more than 2,200 feet and appear to have
been extruded over a terrain of moderate
relief. Locally at least 500 feet thick along
incised valleys of Fish and Mangoak Rivers.
Symbol indicates cinder cone or vent. Flows
are late Tertiary or Pleistocene in age and
probably correlative with late Cenozoic
lavas of eastern Seward Pewinsula (Hop-
kins, 1963). On Mangoak River flows are
overlain by late Pleistocene (Illinoian)
glacial drift (Qga) and appear to overlie
deposits of Tertiary gravel and sand (Tg)

Tg

Gravel and sand

A small cutbank exposure of moderately
dipping gravel and sand at north edge of
Selawik Hills on eastern tributary of
Mangoak River. Deposits composed chiefly
of poorly sorted gramitic rock detritus that
appears to have been derived from nearby
granitic intrusive rocks (Kgi). Thin peaty
layers and float of lignite; pollen of Tertiary
age (personal communications, J. A. Wolfe
and E. B. Leopold, 1967)

7
.

Voleanic and caleareous graywacke and
mudstone

Marine deposits of poorly sorted dark-
greenish-gray wvolcanic graywacke and
mudstone (table 2, 55APal, 66AMm167,
66A Pa184) interbedded with dark-orange
weathering, gray, highly calcareous gray-
wacke and mudstone (table 2, 55APaj,
61APa91). Calcareous graywacke and
mudstone predominant in western Waring
Mountains. Some nearly pure calcarenite
(table 2, 66AMm136A, 137), calcilutite, and
limestone conglomerate at Hotham Peak;
composed largely of detrital carbonate
apparently derived from carbonate rocks in
Paleozoic metasedimentary sequence. Len-
ticular masses of igmeous pebble-cobble
conglomerate common throughout wunit.
Shallow-water marine mollusks locally
abundant but generally poorly preserved;
probably of Early Cretaceous (Albian) age
(personal communication, D. L. Jones, 1961,
1966). Unit estimated to be 6,000-10,000 feet
thick in western Waring Mountains

Andesitic volcanic rocks

Chiefly andesitic crystal-bearing lithic tuff,
voleanic breccia, and volcanic conglomerate
with intercalated andesitic flows. In
vieinity of granitic plutons volcanic rocks
are characteristically hornfelsic and pro-
pylitically altered. Bulk of unit probably
of earliest Cretaceous (Neocomian) age and
correlative with similar rocks dated by
fossils and potassium-argon methods in the
Candle (Patton, 1967), Kateel River (Patton,
1966), and Hughes (Patton and Miller, 1966)
quadrangles. May include some rocks as
old as Jurassic and correlative with altered
mafic volcanic rocks (Jv)

Altered mafic volcanic rocks

Dark greenish-gray altered basalt and dia-
base; composed essentially of chlorite, albite,
epidote, calcite, and amphibole. Commonly
sheared and foliated. Includes small masses
of serpentinite in northeastern part of map
area. Assigned a probable Jurassic age
and correlated with similar altered mafic
volecanics in Hughes quadrangle (Patton
and Miller, 1966). May locally include some
greenschists of Paleozoic age

Metasedimentary rocks

Small patches of high-grade metamorphic :

rocks within the Selawik Hills pluton. The
metamorphic rocks, which appear to have
been derived from pre-existing calcareous
and pelitic sedimentary rocks, include calc-
silicate hornfels, impure marble and con-
glomeratic marble, and metapelite. Calc-
silicate hormfels composed essentially of
quartz, feldspar, pyroxene, and scapolite
with variable amounts of sphene, apatite,
calcite, and garnet; relic bedding locally
preserved. Marble composed chiefly of
calcite with subordinate amounts of quartz,
potash feldspar, plagioclase, phlogopite,
forsterite, scapolite, sphene, and graphite.
Some marble contains rounded pebble to
boulder size clasts of white quartz, mafic
and felsic plutonic rocks, and mafic vol-
canic rocks which have been altered to
amphibolite. Metapelite is finely banded
rock composed of laminae of quartz and
feldspar alternating with laminae of biotite,
sillimanite, and pink garnet. Metamorphic
rocks cut by numerous quartz monzonite
dikes and less commonly by nepheline
syenite dikes. Assigned an Early Creta-
ceous age and tentatively correlated with
volcanic and calcareous graywacke and
mudstone unit (Kv) in Waring Mountains
based upon: 1) similarity of conglomerate
clasts, 2) similarity of bulk composition, and
3) absence of similar conglomeratic car-
bonate rocks in other parts of the strati-
graphic column in west-central Alaska.
Biotite from metapelite yields a potassium-
argon age for the metamorphism of 110+3
m.y. (table 1) and establishes a minimum

age of late Early Cretaceous for the pre-
existing sedimentary rocks

Limestone Schist and phyllite
Light-gray recrystallized limestone and dolo- Chiefly light to dark gray quartz-mica schist
mite. Minor interbedded mica schist and and schistose quartzite and grayish-black
phyllite. Thin dikes and sills of green- phyllite. Subordinate calcareous schist,
schiist. Assigned a middle Paleozoic age limestone, chlorite schist, and amphibolite
based upon correlation with lithologically schist. Abundant white vein quartz. Ten-
similar fossiliferous limestone in adjoining tatively assigned a middle Paleozoic age
Shwngnak and Ambler River quadrangles based upon correlation with lithologically
(Pa.tton, Miller, and Tailleur, in prepara- similar rocks in Shungnak and Ambler
tion,) River quadrangles (Pattom, Miller, and
Tailleur, in preparation). May locally
== E]ep hant Point Qft 6 | include some metasedimentary rocks of Cre-
f OV, O Beldwi N 15 taceous age /
15 9 o g Seapvlgze Anchorage A
5 i
Q
C i I C Barjow o ¢ £ 4 2
" A ALASKA
N [
- 2oy e 17
(=) woa|foOKS ralNGE !
/ =
& )
n / 4 *,9 u""' 5
S, i | ’ t Yukon
Hhro KV 66"
FE /”504,1 [ = Circle
oLivengood
Nome 3 >
8 uby airbanks
Nenapa »,
St /Michael S < :
§ ealy \
g . A 0 100 200 300 MIL
@ McGrath Y e t‘x \ L | 1 | ES
X 2 \ 62
‘usx K & >
o
6 Bethel 12 > ﬁnch ro ; )
1% * . = LD =
Q v & r' .
< 16ge 3 e Yakufat & >
Cordpva ri unequ
Platinum 3 illingham 3 N, 58
A
7 < five o 3 ] Pbul suLF ©OF ‘11‘L_4fSK N
o s 1 ; 3 ‘ X - ‘ W R v A z ¢ 66200’
66°00 : ‘ ua f s NS A 4 ™  66° 5
162°00" : = 3 3 30’ INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C.—1968—G67355 159°00 diak =~ Ketchikan
30 161°00' 160°00’ i o Sitka \
i i 5 5 4 o
Base from U.S. Geological Survey 1:250,000 Alaska topographic series: FleIdTn'!appngb)I:'.1 VQ'I‘l W.k.Pattgn,er';/.I 1095“5, ;N W(.j Fr‘\lat\tlethrt.t, A. 1R.925-i$g, _ N D 5 pAC / CFEy > L
Baird Mountains, 1956; and Selawik, 1957 ’ SCALE 1:250 000 I. L. Tailleur, D. M. Hopkins, ). S. McCulloch, an . W. Rutter, 2 | . %
- W. W. Patton, Jr., and T. P. Miller, 1966 R z o — 7
U Lo
5 0 5 10 15 20 25 MILES SFE & H i g
== = = = ] : e =
5 0 5 10 15 20 25 KILOMETERS o
e ————— ; = = = )

CONTOUR INTERVAL 100 FEET (SELAWIK), 200 FEET (BAIRD MTNS)
DOTTED CONTOURS 50 FEET (SELAWIK), 100 FEET (BAIRD MTNS)
DATUM IS MEAN SEA LEVEL
1967 MAGNETIC DECLINATION AT SOUTH EDGE OF SHEET VARIES FROM 19°30' TO 21°30" EAST

\r
QUATERNARY

T
TERTIARY AND(OR) QUATERNARY

~—
TERTIARY (?)

~—
CRETACEOUS

N\
JURASSIC(?) AND CRETACEOUS

N
JURASSIC(?)

PALEOZOIC

INDEX MAP SHOWING LOCATION OF SELAWIK AND
SOUTHEASTERN BAIRD MOUNTAINS QUADRANGLES, ALASKA
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Argon analyses and age calculation: M. A. Lanphere and J. C. Von Essen
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2 Chiefly heavy minerals
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MOUNTAINS QUADRANGLES, ALASKA

Granitic intrusive rocks

Chiefly syenite, monzonite, quartz
monzonite, and alaskite; pattern
imdicates areas of predominantly
quartz monzonite and alaskite

Syenite and monzonite, leuco- to
mesocratic, medium-grained, al-
lotriomorphic granular, gneissic,
and trachytoidal textured; com-
posed essentially of potash feld-
spar, plagioclase (chiefly ande-
sine), pyroxene, hornblende, and
biotite with accessory apatite,
sphene, zircon, magnetite, and
allanite; quartz locally present
both as an essential mineral and
as an accessory. Large schlieren-
like masses of dark minerals
possibly representing contamina-
tion by andesitic volcanic rocks
(KJv). Abundant aplite and
alaskite dikes. Syenite and mon-
zomite assigned to older (Early
Cretaceous) suite of plutonic rocks
of west-central Alaska based upon
potasstum-argon date of 100+5
m.y. from syenite from central
Selawtik Hills (Miller, Patton,and
Lanphere, 1966)

Quartz monzonite and alaskite, leu-
cocratic, fine- to medium-grained,
cataclastic textured, composed
essentially of quartz, orthoclase
and albite with accessory mag-
netite, allanite, zircon, sphene, and
apatite; minor biotite partly
altered to chlorite. Assigned to
older (Early Cretaceous) suite of
plutonic rocks of west-central
Alaska based upon lithologic
similarities with rocks in adjoin-
ing Shungnak quadrangle which
have been dated at 993 m.y. by
potassium-argon methods (Miller,
Patton, and Lanphere, 1966)

MISCELLANEOUS GEOLOGIC INVESTIGATIONS

EXPLANATION (CONTINUED)

INTRUSIVE ROCKS

Nepheline syenite and related rocks

Chiefly medium-grained, leuco- to
melanocratic nepheline syenite
and malignite with subordinate
ijolite, shonkinite, and pyroxenite.
Phonolite and lamprophyre dikes.
Occur in three main complexes
north of Selawik Hills and also as
dikes in metasedimentary rocks
(Km) and granitic intrusive rocks
(Kgi) in the north-central Selawik
Hills. Composed essentially of
alkali feldspar, nepheline, Na- and
Fe-rich pyroxene and amphibole,
Fe-rich biotite, and melanite
garnet. Abundant accessories
wncluding sphene, apatite, mag-
netite, fluorite, olivine, perovsk-
ite (?) and rare eudialyte. Mafic
minerals make up from 5 to 80
percent of the rock but average
about 35 percent. Textures are
allotriomorphic granular to tra-
chytoid. Small body near south
edge of Selawik Lake composed
entirely of borolanite, a mepheline
syenite containing as much as 10
percent black melanite garnet.
Rocks of these alkalic subsilicic
complexes assigned to older (Early
Cretaceous) suite of plutonic rocks
of west-central Alaska (Miller,
Patton, and Lanphere, 1966) based
upon a potassium-argon age
determination of 107*+=2.8 m.y.
from biotite from sample of neph-
eline syenite (table 1)

Altered intrusive rocks of
Kallarichuk Hills

Small intrusive mass with core of
medium-grained, altered syenite (?)
composed essentially of potash-
feldspar with subordinate albite,
biotite, epidote, sphene, garnet,
calcite, and accessory quartz(?);
grades outward into darker, finer
grained border phase composed
essentially of potash-feldspar with
subordinate albite, scapolite,
Sluorite, garnet, biotite, muscovite,
epidote, sphene, calcite, and vesu-
vianite. Both core and border

phase have cataclastic texture
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Small widely scattered bodies of fine-
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rocks including soda rhyolite,
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trachyte, and quartz diorite. Some
welded tuff at eastern end of
Selawik Hills. Tentatively as-
signed a Cretaceous age
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Strike and dip of beds based on photo

Approximately located, inferred, or indefinite

Fault

interpretation

Probably includes some overturned beds

Approximately located or inferred; dotted
where concealed

Syncline

Showing approximately located or inferred

troughline and direction of plunge; dotted

where concealed

al5

Strike and dip of foliation

+

Horizontal foliation

il

Strike and dip of prominent foliation or

bedding based upon photo interpretation

.58 A
Strike and dip of beds Location of potassium-argon age sample
May include overturned beds Number refers to sample list in table 1
ofF
s Invertebrate fossil locality

Strike of vertical beds

NOTES ON STRUCTURE

Aeromagnetic data
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thought to be andesitic voleanic rocks (KJv) because rocks of this unit
are exposed on strike to the east in the adjoining Shungnak quadrangle

(Patton, Miller, and Tailleur, in preparation).

Waring Mountains

Reconnaissance field mapping and photo study suggest that the Cre-
taceous rocks of the Waring Mountains are broadly folded into a NE-
trending syncline, the NW flank of which is broken by high-angle
faults. Detailed observations in the few localities of good exposures,
such as along Portage Creek, indicate that this broad structure is
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complicated by numerous small tight folds and high-angle faults.
Generally, however, these smaller structural features cannot be de-
lineated owing to poor exposure and extensive frost riving.

Selawik Hills

Photo study of the volcanic and plutonic rocks of the Selawik Hills
reveals a number of prominent NW-, NE-, N-, and E-trending fault or
fracture zone traces, some of which can be followed for many miles.
Generally, however, little evidence can be found to suggest that sig-

nificant displacement has occurred along these traces.

In several

places,the traces intersect one another without any apparent offset. ¥
Accordingly, we have shown on the map only those faults where there
is some geologic or physiographic evidence to suggest that substantial
movement has occurred.

Patton, W. W, Jr., 1967, Regional geologic map of the Candle quadrangle,
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