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DESCRIPTION OF MAP UNITS v,
GLACIAL DEPOSITS

Qdh YOUNG DRIFT DEPOSITS (HOLOCENE AND LATE PLEISTOCENE)--Unsorted,
angular rubbly till forming low, discontinuously sod-covered mo-
rainal ridges. Includes rock-glacier debris. Confined to highest,
north-facing cirques of Kicluaik and Bendeleben Mountains INTRODUCTION

\ Qod DRIFT OF MOUNT OSBORN AGE (PLEISTOCENE)--Unsorted to poorly sorted, Geologic mapping of surficial deposits in the Solomon, Bendeleben, and
45’ LI /7'\\. T A5’ nonstratified till; locally stratified and sorted ice-contact and southern part of the Kotzebue quadrangles was based on field and aerial photo-
Sl i outwash deposits. Composition ranges from muddy gravel to stony interpretative studies of the geomorphic character and distribution of surface
L) e silt; clasts, angular to rounded, range from less than 1 cm to materials and on the composition and stratigraphic relations of these units as
i ,"”OO"& N several meters; boulders abundant on moraine surfaces. Forms revealed in natural exposures and in test pits. This map includes the results
< morphologically fresh moraines with sharp crests and flanking of field investigations conducted during the summers of 1983 through 1985 and
slopes approximately 15°.  Found in high-elevation cirques and incorporates the findings of previous workers (Hopkins, 1963, 1967; Hopkins
tributary valleys of Kigluaik, Bendeleben, and Darby Mountains. and others, 1983). The results of the placer gold and other mineral resource
Associated with steep-walled cirques and tarns studies and a detailed treatment of the bedrock geology of the map area are
being compiled.

Qoo OUTWASH OF MOUNT OSBORN AGE (PLEISTOCENE)--Moderately well sorted and The stratigraphic framework for the major Quaternary geologic events on
stratified sandy gravel; forms fans and terraces down-valley from the Seward Peninsula, including marine transgressive and glacial units, was
moraines of Mount Osborn age. Unit commonly too small to delineate identified by Hopkins (1953a, 1967). The glacial sequence in this report
at map scale and generally included in drift or alluvial units conforms to recent modifications made by Kaufman and Hopkins (1986). Hopkins

(1963) also provided a general chronological framework for the basaltic lava
Qsld DRIFT OF SALMON LAKE AGE (PLEISTOCENE)=--Till, ice-contact deposits, flows of the Imuruk lava plateau.
and outwash gravel as described in the Mount Osborn drift unit.
Forms moraines that are slightly modified by post-glacial weather- Glaciation
ing and erosion. Crest widths average 25 m with flanking slopes
typically 10-15°.  In Kigluaik Mountains, drift extends beyond At least six glacial phases, spanning perhaps two million years, are
mountain front; in Bendeleben and Darby Mountains, unit is limited recorded on the Seward Peninsula; deposits from each are present in the map
to high-elevation tributary valleys area. During the two oldest phases, the informally named Sinuk glacial inter-
val (Hamilton and Hopkins, 1982) and the Nome River glaciation (Hopkins,
,, Qslo OUTWASH OF SALMON LAKE AGE (PLEISTOCENE)--Sandy gravel as described 1953a), ice originating in the Kigluaik Mountains occupied major valley sys-
) y Gull Is N v, o 0 ‘g)“ in the Mount Osborn outwash unit but commonly has thin solifluction tems and advanced south of the present-day coastline near Cape Nome. The
2% Q‘an t z » . or silt cover. Forms fans and terraces in front of Salmon Lake age uplands between the Kigluaik Mountains and the coast may have served as addi-
i IMURUK  LAK Q \ /35T af / moraines tional source area for these glaciers as the ice spread onto the Bering shelf
: 4 102/ g e Lol > 4 and mantled the southern coastal plain with drift. In the Bendeleben and
Sl <) Qsd DRIFT OF STEWART RIVER AGE (PLEISTOCENE)=--Till, ice-contact deposits, Darby Mountains, ice filled most valleys, excavated broad troughs, and flowed
and outwash gravel as described for the Mount Osborn drift unit. beyond the mountain fronts to form large lobate termini. South of the Bende-
Forms moraines substantially modified by post-glacial weathering leben Mountains, these advances are recorded by a spectacular series of broad,
and erosion. Typically, gravelly ridges averaging 55 m in width smooth cores of morainal loops. The innermost morainal features are assigned
with flanking slopes of 9-10°. Extends 2-5 km beyond limits of the to the Nome River glaciation, and the outer to the preceding Sinuk glacial
Salmon Lake drift deposits around margins of the Kigluaik Moun- interval. Thaw lake development and depth of incision of consequent streams
tains. Often difficult to distinguish from the Salmon Lake drift are greater on the drift of Sinuk age. In most places; however, it is unclear
deposits and may be included among deposits mapped as Qsld in the whether more than one glacial event is recorded by pre-Nome River drift.
Bendeleben and Darby Mountains Moreover, in some parts of the study area, the Sinuk glacial deposits are
difficult to distinguish from the younger Nome River deposits.
7 Qso OUTWASH OF STEWART RIVER AGE (PLEISTOCENE)=--Sandy gravel similar to The ages of these oldest glacial events are uncertain but can be re-
30’ 30 outwash of Salmon Lake age with moderate loess cover. Forms fans stricted by stratigraphic relations with interglacial marine deposits and
beyond Stewart River age moraines in the Pilgrim and Eldorado River shorelines. Moraines of the younger of the two episodes, the Nome River
valleys glaciation, are truncated by the Pelukian (last interglacial) shoreline in
several places on the southern coastal plain, including on the north shore of

Qnd DRIFT OF NOME RIVER AGE (PLEISTOCENE)=--Bouldery glacial deposits, Safety Sound (Hopkins and others, 1983) in the southwestern part of the map
highly modified by mass-wasting and stream erosion processes so area, and at the locality considered to be typical of drift of Nome River age
their composition is similar to colluvial unit (silty colluvium, (Hopkins, 1953a) 20 km to the west near Nome (Hopkins and others, 1960).
undivided) of adjacent, nonglaciated valleys. Some erratic boul- Evidence from the north flank of the Bendeleben Mountains, where the
ders of resistant lithologies can be found enclosed in patches of northern limit of drift is overlain by basaltic lava flows, indicates that the
silty till in valley bottoms, on benches in valley walls, as lag Nome River glaciation is actually considerably older than the last inter-
boulders in axial streams, or scattered in frost-rived rubble glaciation (Kaufman and Hopkins, 1986). Stratigraphic relations between drift
derived from local bedrock. Mapped where limits are marked by end and volcanic rocks is most clearly demonstrated near the mouth of Minnie Creek
moraines or where erratic boulders are observed. Found beyond where a moraine of Nome River age was covered by a lava flow belonging to the
limits of Stewart River and Salmon Lake age glacial deposits, Gosling Volcanics (Hopkins, 1963). This flow has been dated at 0.81 +0.9 Ma
filling major trunk valleys of all mountain ranges (Kaufman and Hopkins, 1985).

The superpositional relation between Nome River and older Sinuk drift

Qndg DRIFT OF NOME RIVER AGE, SILT COVERED (PLEISTOCENE)--Glacial deposits deposits has been observed on the coastal plain at Nome, where transgressive
of uncertain composition overlain by thick (1-3 m), continuous marine deposits separate drift of Nome River age from an underlying older
blanket of windblown silt with minor organics and thaw-lake de- drift (Hopkins and others, 1983). Marine deposits beneath the older drift
posits. Forms broad, subdued moraOinal ridges averaging 450 m in constitute the type section for the Beringian transgression of Pliocene age
width, with flanking slopes of 2-3°. Boulders are uncommon, pri- (Hopkins, 1967). Similarly, 75 km to the northeast, at the former Iron Creek
marily confined to frost scars in tussock-birch-heath vegetation Roadhouse in the Solomon D-6 quadrangle, drift of the Nome River age is under-
that typically covers moraines of Nome River age. Found beyond all lain by an interglacial unit, which in turn overlies the bouldery outwash of
mountain fronts and extends south to coastal plain an older glacial interval (Smith, 1909; Hopkins, 1953a).

The younger four glacial advances affected an area that was an order of

Qdu DRIFT(?) DEPOSITS, UNDIVIDED (PLEISTOCENE)--Deposits of probable magnitude less extensive than the Nome River and Sinuk glacial intervals.
glacial origin and of uncertain composition. Found in valleys and During the two earliest of these phases, the newly recognized Stewart River
on mountain flanks that probably held glacial ice. Mapped in areas glacial interval (Kaufman and Hopkins, 1986) and subsequent Salmon Lake gla-
not visited on the ground and where evidence from aerial photo- ciation, ice filled the major trunk valleys of the Kigluaik Mountains and
graphs is insufficient to include these deposits with drift of flowed just beyond the mountain front. In the Bendeleben and Darby Mountains,
other map units ice failed to fill trunk valleys evacuated during the preceding Nome River

glaciation and was restricted to the rugged mountainous regions of these

Qsdu DRIFT OF SINUK AND OTHER PRE-NOME RIVER GLACIAL INTERVALS, UNDIVIDED ranges. The large lake in the Solomon D-6 quadrangle is dammed by a moraine
(PLEISTOCENE) --Glacial deposits of wuncertain composition found marking the most advanced position of the Salmon Lake glaciers on the south-
beyond the limits of Nome River drift deposits in two places in the east side of the Kigluaik Mountains. The moraine, which constitutes the type
map area: (1) McCarthy's Marsh, where they are mantled by thick, locality of the Salmon Lake glaciation (Hopkins, 1953a), displays multiple
continuous cover of windblown organic silt and thaw-lake deposits, crests and numerous primary microrelief features.

15 15° and (2) southern coastal plain where they are partly mantled by A locality considered typical of exposures of the Stewart River drift
marine deposits of one or more transgressions deposits occurs approximately 5 km south of the Salmon Lake moraine at the

drainage divide between San Francisco and Jasper Creeks. The morphology of

ALLUVIAL DEPOSITS this end moraine has been modified to a greater degree by weathering and

erosion than the Salmon Lake moraine. However, it is not nearly as modified

Qmt MINE TAILINGS (HOLOCENE)--Placer-mine dredge tailings composed of as the very subdued Nome River moraines, suggesting that a relatively long
gravel, sand, and silt. Older workings are sparsely revegetated time elapsed between the Steéwart River and Nome River glacial phases. Drift

of the Stewart River glacial interval has been mapped only around the margins

Qaf ALLUVIAL FAN DEPOSITS (QUATERNARY)--Moderately to poorly sorted, >f the Kigluaik Mountains where, compared to other mountain ranges, lower
weakly stratified sand and gravel with cobbles and boulders. Found >aleosnowline altitudes and higher summits have resulted in the most pro-
predominantly as aprons at mouths of tributary streams where they nounced glacial sequence preserved on the Seward Peninsula.
enter trunk valleys vacated during the Nome River glaciation. May The two most recent advances were the least extensive, with glacial ice
include minor glacial outwash and some mud-flow deposits confined to the highest valley heads and tributary valleys along the crest of

<48 ] the mountain ranges. The older of these advances, the Mount Osborn glacia-

Qal ALLUVIUM, UNDIVIDED (QUATERNARY)--Stratified deposits of moderately tion, has been assigned a late Wisconsin age based on correlation with the
to well sorted gravel, sand, and silt. Includes active channel, Itkillik II glacial interval of the Brooks Range (Hamilton and Hopkins, 1982;

/ overbank, fan, oxbow-lake fill, and glaciofluvial deposits too Kaufman and Hopkins, 1986). Deposits left by Mount Osborn glaciers are char-
small to delineate at map scale. Includes small eolian sand dunes acterized by morphologically fresh moraines. A younger, unnamed advance of
\\ confined to point bars in major basins latest Wisconsin or early Holocene age is recorded by small, well preserved
‘ e Q’ A moraines and evidence of rock-glacier activity just beyond the highest, north-
£ %0 >\ o s b / b ’_o' CFS % U e 3 < 2 //4 Qrt RIVER TERRACE DEPOSITS (QUATERNARY)--Gravel and sandy gravel of facing cirque headwalls of 'the Kigluaik and Bendeleben Mountains.
= - o . 5 2N al %" A o ¥ s b S0 variable composition forming alluvial terraces flanking major g
= G, e 5 .\ % - P R - p 3 3 rivers. Includes overbank and oxbow-lake fill deposits containing Quaternary faulting
= < ¢ & t @ /5 > ‘:,\ ' s by ¢ r 3 rf ' detrital wood and peat
\ o / ) laeat) - . e, ) - C;-E' % Y : NG et £ > ¢ Modern seismicity, Holocene faulting, and Cenozoic volcanism indicate
Y = 27 - 0 2 . $ d - : ot QTkg KOUGAROK ~GRAVEL (QUATERNARY AND TERTIARY)--Oxidized quartz-rich that the Seward Peninsula is the site of ongoing tectonic activity. In a two-
- < (Abanaf ‘ P \_\ gy S S w\:’? » o P »{‘)"0 - H e et 5 e =% X B Pl -y A72 W i3 pebble-cobble gravel with lenses of silt, sand, and abundant de- year period (1977-78), approximately 300 earthquakes in the range of Richter
M i ey il e =A% (\ N2 Qld "3t e 4 (N (\ o/ 7 Py A Vi T P trital wood and plant debris. Locally contains ice-wedge pseudo- magnitude 1.0-4.5 were recorded on the Seward Peninsula and adjacent continen-
= 2 S 2 o g ot 4 = c?( 5 i N6 ) ¢ {?//,g}a’i""/. ° . 248 4 . % N a8 G 1o morphs. Forms terrace remnants found along northwest margin of tal shelf (Biswas and others, 1980). One cluster of earthquake epicenters is
% .’p : Gy o A 3 2 = —— ok A% g < Q_‘_ = % Kuzitrin River basin. Locally divided into lignified wood and peat aligned along the Darby Mountains and traverses the site of Richter magnitude
L T ; 2 l:j /( = & ) 22 sy P s g it = A - = - 5 5 7 o 5 upit (L) exposed  in wawsrout @lugos. sear confluesce of Howapega 6.5 earthquake that occurred in 1950. Another cluster is associated with the
* 7 - 2 2 :,ﬂ S ( @ LTIy A2 "L/p)\:)o : ( F o(? fea N . Y T i sp >y River and Turner Cl;‘eelici- U111916t3 wasd c;lled mic}:dle mfmbe; osf itht,:_ Sisanlebion st navtivers Eiplosik rangs frot £anlin.
‘_\ = ) A / # ..‘ 2\ f)/ . "_pp o’p { P g == 0 2. o) Lo S0 g = s 2 l;ougar(;19<7fraveé bg’ i°p :Zldsdl( Mi) an ?Lxlael:iagaasse?n?]l:teszi :g:: The Bendeleben and Kigluaik faults, the principal active faults of the
=L N / \ fL o\ /. 44 2 o ‘ = % ;s . Omilak axy £ 3 onlgggs i gt ey g e : Seward Peninsula, together define a normal fault system more than 150 km
-~ 3 - i 'S \ 3 £ v 06 !/ written commun., ) long. The faults trend east-west and have opposite senses of dip-slip dis~-
< SN i ', s oy ' N ) placement. Both faults display surface features indicative of Holocene dis-
e 259 = | ot 7N e ] . =5 MARTNE DEPOSTITS placement (Hudson and Plafker, 1978). The surface trace of the Kigluaik fault
65°00" *‘Q ® i s ",:o' X 65°00 is characterized by a well defined scarp that offsets lateral moraines of
9 1 = : D' Qdl DELTA AND LAGOON DEPOSITS (HOLOCENE)--Stratified silt and fine sand Mount Osborn age and records a total post-Wisconsin displacement of over
800 > O\ I B S Erdll Sike, G0y, o> b | 21 with fine-graine.d detrital organic matter. Includes some alluvial 6 m. The Bendeleben fault is characterized by a discontinuous scarp that cuts
@_0% ; P e O B\t 2 & o depogits of major rivers. Associated  with modern ‘deltafc and colluvium and drift-mantled bedrock. In the Baker Creek valley, the scarp
1 o B £ i 1 bl 3% I lagoonal environments transects a young alluvial plain. Other faults in proximity to the Bendeleben
r . H\ \ : = and Kigluaik faults, including the Windy Creek and Crater Creek faults (Kauf-
) n ~:' W it \? C 2 Qbm MODERN BEACH DEPOSITS (HOLOCENE)--Sand and cobbly sand of variable man, 1985), also show surface features indicative of recent motion.
A O =2=--A X k 5 : = - composition, well-sorted and unlithified. Forms modern spits and
D) - id SR N I prireek v B v J /[ barrier bars & & S
s AP | Qf . = )/ : o enozoic volcanism
4 2
o "/\?\’6 4 < /@ %O \\ " / o Qb BEACH DEPOSITS (PLEISTOCENE)--Silt, sand, and gravel deposited during Lava flows of Cenozoic age cover an area of approximately 2,000 km? in
b } 2 N o the Pelukian (last interglacial) and perhaps older marine trans- the central Bendeleben quadrangle. The flows are predominantly basalt and
ru d c 000 inglC I 2 4 gressions on southern coastal p}l\ain.f Inclllides anc;tdent barrif]t: ]!-Jars basaltic andesite in composition (Hopkins, 1963) and were emitted from widely
™ Creek N ~ N L - composed of well-sorted sand that forms BEQLGT L0886 PapRIeL 0 scattered vents and cinder cones. The rocks range in age from Tertiary
0 X ~ present-day coast (Turner and Swanson, 1981; Hopkins and others, 1971) to Holocene (D. M.
/ Y Hopkins, unpub. data, 1961). 1In the Imuruk Lake area, Hopkins (1963) iden-
. E & - L EOLIAN DEPOSITS tified five volcanic formations comprising the Imuruk lava plateau. From
\ oldest to youngest, they include the Kugruk, Imuruk and Gosling Volcanics, and
SLF R Qd DUNE SAND DEPOSITS (QUATERNARY)--Well-sorted quartz=-rich fine sand Sl 0amtilel and Lot Tin Basaita: The volcanic rocks were distinguished on
G with local cross-bedding, commonly overlain by a thin cover of the basis of degree of frost brecciation and thickness of the mantle of wind-
134 60 7 [ silt. Found west of Golovin Lagoon where exposed in.swales and blown silt. The use of the term Kugruk Volcanics was later abandoned (Hopkins
/ O /’/ river cutbanks. Absence of interglacial marine deposits overlaying and others, 1971).
2 Y H / / eolian sand near coast indicates that dunes are younger than last On this map, the delineation of volcanic rock units was modified from
A 3 Ll interglaciation Hopkins (1963). Certain volcanic rocks that occur outside of the Imuruk Lake
n g study area (Hopkins, 1963), but spatially associated with the lava plateau,
i Qsp SILT AND PEAT DEPOSITS (QUATERNARY)--Thick deposits of weakly strati- are here assigned to the Imuruk Volcanics, the most widely distributed and
g 1Cabi fiedy-well-sorted eolian silt and minor-sami-with layers ami-lenses voluminous volcanic rocks on the Seward Peninsula. Like their counterparts
" of organic-rich silt and detrital peat. Contains ice wedges and around Imuruk Lake, which are between 2 and 5 million years old (Turner and
N f N high voluu:]e dOf linterbsti;iﬂ. ize. fuppirtspir;umeirougi thawvlf:llces ang Swanson, 1981; Hopkins and others, 1971), these flows were confined by modern
=~ pingos. b e ain by de dt CROHILS 1N st hiverda eyian valley systems and, as a result of subsequent stream incision, are now found
Y—, Landi :ﬁgzﬁtzz,ui t}}:[:r::. areaFOlm e Bl ol ol st as bench remmnants high on valley walls. South and east of the lava plateau,
) Cod o ree g P older volcanic rocks are found capping elongate ridge tops. These volcanics
// ij /A \\\( may be related to a system of Tertiary channels that are now topographically
% \ ) LACUSTRINE DEPOSITS inverted.
Cr 210 Qtl THAW LAKE DEPOSITS (PLEISTOCENE)--Well-stratified clay, silt, and Kougarok Gravel
R fine sand containing disseminated detrital organic material.
f Includes minor alluvium of streams that connect lake basins A sheet of alluvial terrace gravel, named the Kougarok Gravel (Hopkins,
45’ X \:\ 1963), 1is exposed in river valley walls that disect the northwest margin of
i Qlt LARE TERRACE DEPOSITS (QUATERNARY)--Well-sorted, well-stratified sand the Kuzitrin River basin. As originally described by Hopkins (1963), the
1 and silt with minor fine gravel. Forms terraces above Imuruk, gravel consists of three stratigraphic members: a 1- to 20-m-thick, uncon-
) Kuzitrin, and Salmon Lakes solidated, quartz-rich gravel, a 1- to 4-m-thick lignitic, clay-rich middle
unit, and a basal white-quartz gravel. Sainsbury (1974) later restricted the
h Q1d LAKE DELTA DEPOSITS (PLEISTOCENE)--Well-sorted and stratified or- term Kougarok Gravel to include only the unconsolidated gravel of the upper
ganic-rich sand with pebbles. Found in basins within the innermost member, which may be entirely of Pleistocene age. The term Noxapaga Formation
morainal loop of Nome River age in Pargon River and Boston Creek was applied by Sainsbury (1974) to the lower members because it was uncertain
/h 6 valleys. Records Pleistocene moraine-dammed lake . whether a large unconformity exists below the upper member. 1In this report,
; the Kougarok Gravel consists of only the upper member of Hopkins (1963). The
X COLLUVIAL DEPOSITS lignified wood and peat unit of the Kougarok Gravel corresponds to the middle
member of Hopkins (1963) and the Noxapaga Formation of Sainsbury (1974) and is

Qtr TALUS RUBBLE (QUATERNARY)--Active and recently active, unsorted exposed only in wave-cut pingos near the confluence of the Noxapaga River and
angular, unstratified rock debris forming cones on steep-sided Turner Creek in the Bendeleben B-5 quadrangle. However, this unit was record-
cirque walls and valley heads. Includes minor rock-glacier depos= ed in exposures and shafts sunk during intensive placer-mining activity in the
tts early 1900's (Brooks and others, 1901; Collier and others, 1908; Hopkins,

1963). A rich pollen assemblage taken from the pingo exposures indicates that
> Qs SILTY COLLUVIUM, UNDIVIDED (QUATERNARY)--Massive to weakly stratified the lignified wood and peat unit is of middle Miocene age (T.A. Ager, written
é‘@ silt, fine sand, and pebble fragments derived predominantly from commun., 1985; D.M. Hopkins, unpub. data, 1967). The lower white-quartz
Ao windblown or frost-rived materials. In valley bottoms, deposits gravel member of the Kougarok Gravel of Hopkins (1963) does not crop out in
S k/\/ include weakly stratified organic silt and peat with abundant ice the study area.
; ) wedges and interstitial ice. On valley walls, deposits form soli-
fluction lobes of poorly sorted stony silt with platy pebbles
§ i derived from 1local bedrpck. On hill tops and ridges, deposits 1
S 3 : &/5 include unsorted, angular frost-rived bedrock rubble overlain by a The Lost Jim Lava (Hopkins, 1953b) and the Camille Lava (Hopkins, 1963)
§‘ T f, \/} thin mantle of windblown silt. Along mountain flanks, includes Flows are here renamed Lost Jim and Camille Basalts in accordance with the
1 p B AR . ¢ - aprons of inactive alluvial and glacial-outwash fan deposits which North-American Stratigraphic Code (Nortt: Amefican Commission on Stratigraphic
o o L% o / . B i - 2 >N have been highly modified by mass wastage. Tnoluden Gadifiad Nomenclature, 1983), which states that "Flow" is not of formational rank.
- v & = \\\\ glacial deposits where evidence from aerial photographs is insuf-
o — it g Blu o e 3 GOLOVNIN >« . ficient to suggest a glacial origin. Most widespread unit through-
= - TR 25 wiatk—_ NG LAGOON in) | out map area REFERENCES CITED
——Topkok Head i‘\\;\ Golovin X
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