
UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

RECONNA'XISSANCE ClBO];OGlC MAP OF TIE C-3 QUADRANGL8, 

SEWARa PENINSULA, W K A  

By C. L. Sainebury, Travf s Hudeon, 

Rodney Ruing, and William R Marsh 

Open - f i l e  report 

1972 

RECEIVED 
MAR 1 3 1972 

aiv. Of Gcolo$!cel Survey 
Ancheragc 

This report is preliminary and has not teen 
ed i t ed  or reviewed for conformity with U. S. 
Geological Survey standards or nomenclature 



Chloritis and foldspathfc schtets - -1 - - - - - - - - - - - - - - - *  2 

Paleozoic c a r h a t e  roclce ..-v-Cv-I-I-C-l-ll.----re 2 

Map e x p l ~ t i o n  -----------------wC-t-I-F----I--lII-leeI--- 5 

l)escxfpt&a of m p  ~ita---------------------------- 6 



Reconnaismmce Geologic Map o f  the Nome C-3 Quadrangle, 
Sarard Peninsula, Alaska 

By C. L. Sainsbury, Txavis Hudaon, Rodney Ewing, and William R. Marsh 

INTRODUCTION 

The Nome C-3 15- by 30-mlnute quadrangle adjoins the Bering Sea 
about 30 dles w e s t  of Noma, Alaska, in an area previously unmapped 
geologically. It liea on the wea t and mouth bordexs of the Nome C-2 
and D-3 quadrangles, mapped in 1971 (Sainabury and others, 1972a, b). 

MAPPING METHODS 

The map was prepared with the aid of n helicopter and light air- 
craft , using methods developed and described by Sainsbury , Curry, and 
Hamilton (1972). Lithologic control wae obtained by landings and 
spot checks by helicopter, supplemented by foo t  traverses as much aa 
several mf les  in length away from the landed aircraft. Geologic 
unite and structurm were then extended by light-aircraft travettaer 
using the lithologic control gained an the  ground. 

The main bedrock units consf e t  of the "York Slate," of Precambrian 
age, which comprises graphitic and calcareous siltite and chlotitic 
and feldspathic schists, and a laxge expanse of intricately deformed 
limestonee largely converted t o  marble. Lsaeer amounts of Paleozoic 
limes tone and af l i c i f  ied lfmea tone, a8 wall am chloritlc-graph5 t i c  
schierta of Precambrian age, are mapped aa separate units. Extensive 
~ u r f i c i a l  depos i t s  include glacial  moraine, glacial outwash gravela, 
and, along the coastal plain, srilts covered completely by tundra. 
Sledge Island, i n  the southwest part of the quadrangle, is composed 
of biotite-hornblende granodiorite or quartz mnronite. 

York SZatcz 

The graphitic rocks are dynamically metamorphosed t o  s l a t y  rocks 
that are unusually hard because af the  high s i f fca  content, which 
reaches a much as 92 percent. Theae rocks are intricately drag- 
folded on microscopic and megaaeopic ecales, and cleavage and fold 
axes generally dfp w e s t  or north. White mtca in varied amounts 
developed during the dynamic metamorphiam, A thermal metamorphism 
followed the development of cleavage as a consequence of the intruston 
of nearby granitic rocks. Biotite has developed in the thermally 
metamorphosed rocks, mostly from the  white mica. 



The chloxit ic  and feldspathic schists probably represent 
metamorphosed volcanic or volcaniclaetic rocks intercalated in the 

. York Slate. For the most part the rocks are achistase and are somber 
green in color because of the high chlorite or amphibole content. 

A belt of chloritic-graphitic rocks north the Sinuk  inra rack) 
River was mappad separately, for it displays  lithologic characteris- 
tics intermediate between the grgphitic and cMorftbc units. Because 
these rocks clearly are part of a thruat plate that overlies carbonate 
rocks, it is poss ib l e  that they are teetonically mfxcd rocks. However, 
a thin marble bed crops out continuously within these chlorftic- 
graphitic schisra. If th i s  marble is a metamorpho$ed bed, it suggests 
that the rocks enclosing it were originally volcaniclastic rocks that  
were intermixed with graphitic ~ i l t t t e ,  

Pa Zaorro5c Carbanats Rocks 

A great expama of intricately deformed marbles and limestones 
that crops out conttnwwly from the Sinuk River north is bounded an 
the eagt by a thrwt fault .  K n m  local ly  se the  "Contorted Hills," 
the name reflects the good exposures of numerous folds that trend 
northwest, as w e l l  as numerous oxidized zones along dikes  that Intrude 
the  marble. At places, color variations reflect original beddfnp, and 
quarts l e n t i l s  believed t o  be recrystallized chert are vis ible .  
Although no EossPls have been found, the carbonate racks axe assigned 
ta  the Paleozoic, 

Above the thxw t fault that form the east margin of the marble 
b e l t ,  the marble is converted t o  calcite-mica-graphice schist which 
probably is the result o f  the tectonic mixing of the rock types along 
the thrwt fault. 

Exposures in cutbanks beneath the mrafne along the Sinuk River 
are sufficient t o  show that  the contorted marbles probably continue 
unbroken t o  the coastline, In the nottheast part of the quadrangle, 
dark-gray l i m e s  tones with the original bsddlng clearly v i s i b l e  are 
capped by hard s i l i c i f i e d  limestone that weathers almost white. This 
s i l i c i f i e d  limestone I s  interpreted as being en erosional remnant of 
limestone just below a thrust along which s i l i c a  migrated. 

Same of the carbonate rocks outlined on the map cannot d e f i n i t e l y  
be aesigned by age. 



A grani t ic  atock of medium- t o  coisr~ce-gl'a$nadbiotkte-hornblende 
quartz monxonits to granodiorite forms Sledge Island. The stock is 
unfoliated and was intruded after the thrusting. It ie correlated 
with rocks in nearby areas which are of Late Cretaceous age. Within 
the main b e l t  of carbonate rocks are nvwsroua eltexad monzonitic(?) 
dikes, and minerals auch aa secondary quartz end topax in some dikes 
suggest that  the alteration is related t o  a busied granitic rock. 
The dark dike8 in the l i m e s  tone in the northewt part o f  the quad- 
rangla are intruded along faults, and are dark lampxophyrss. 

Metagabbros rand *elated rocks form small pluge throughout the 
quadrangle; only a are s h m  on the geologic map. 

Glacial debsia composed of rack transported from the R i g l w i k  
Hountaina Rome 20 mfles northeast of the Nome C-3 quadrangle forms 
a terminal mrafne in the nortbaaat part of the quadrangla, and 
mantle8 the  Iwer slopes along the Sinuk River and f ts tribucarim . 
Toward the coastal plain, the moraine decreaees in thickness and 
alao ah- a decrease in the size of its fragmental componentn, It 
is clearly txuncnted by a marine shortline believed t o  repreeent 
the Ssnganwa beachline, The old shoreline axtenda northward f x m  
the moraine as a topogtaphic rSdgrs along which sand is exposed at 
numarow places. Seaward of the Gangamon shoreline, the caas tal 
plain is mantled completely by tundra, but  mpaaures in the thawing 
banka of numerous thaw lakes show that the tundra overlie8 ailcs 
and mude. The tundra cover i a  not depicted on the map. 

ZCONOMIC GEOLOGY 

Placer gold has been mined in small mounts at the head of Quartz 
Creek in the southeast part of the quadrangle. The gold ltea on 
bedrock covered by glacial moraine, and the deposits appear t o  be 
small. 

The numerous Iran-stained areaa along many of the leucocratic 
dikes  that intrude t h e  marbles north of the Sinuk Rives contrast 
s txikingly w f th the marble, giving the impreas i on  of wider pread 
minetalizatian. Hmever, several samples of eueh stained rocks 
contained only trace amounts of tin, lead, and zinc w i t h  larger 
amounts of boron; these elements axe those which might: be expected 
t o  accompany the introduction of fluorine during the  formation of 
topaz and idaeraae found in some of the altered marble near some 
d i k e s ,  A few specimen8 of altered dike materhl contain v i s i b l e  
pyr i t e .  



The abundant dikes, the alteration of marble t o  topaz and 
idocxaare, and the complete recrystallization of the marble a l l  
euggeat that granite may underlie the marble a t  moderate depth. 
If so, it is posaible that larger amounts of altered marble may 
ba found at depth, and much more t i n ,  along with tungsten and 
bsee metals, might be found. 

A eample of bench concentrates from the sand bar on the north- 
east end of Sledge Wand contained anaarerlaus f i n ,  the amount being 
much 1wer than that found in p - d  cancentratsa from streams at 
many places on the Sward Peninsula. Because lode t i n  i a  almost 
always aeaociatad with biotfte or biotite-muscovita granite, and 
is rare near hornbland-bearlng quartz monzonitesa, i t  is considered 
unlikely that marhe placers containing economic amount8 o f  
caasitsxite will be found around Sledge Island. 
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EXPLANATION 

q n  accord with om interim scheme for subdivision of Precambrian 
time recently adapted by the U,S. Geological Survey - -  Precambrian 2: 
baae o f  Camhrian t o  800 m. y.; Precambrian Y: 800-1,600 my,; Pxc- 
cambrtsn X: 1,600-2,500 m, y. ; Precambrian W! older than 2,500 m. y. 



Description of map units  

Beach deposits modern beach deposit6 only 

Cover - principal ly  tundra over s o i l ,  l oca l ly  frost-riven 
regol i th  and colluvium partly c~vered  by tundra 

Allwiuan - l o c a l l y  includes s l i g h t l y  reworked moraine 

Alluvial  fan deposits - single large fan along seac l i f f s  

Beach daposita - sand and gravel of the Sangaman aealsvs l ;  
may represent s p i t s  and offshore bars in  part 

Silt and send covered by tundra - deposits covering the 
coaatal plain; moatly silt, but probably includes some 
reworked moraine and outwash gravels, as well as terrace 
gravels; overlies a wave-planed platform of Sangamon and 
prs-Sangaman age (landward of the Sangamon beach) 

Glacial outwash - washad saqd and gravel with local  c lay  
lenses and clay particles 

Morainal depoeits - principally ground moraine containing 
igneous and metanlorphic rocks from the Kigluaik Mountains; 
grades upslope to colluvium and downslope t o  stream gravels, 
autwash, or beach gravels. Definitely truncated by the 
Sangamon beachline 

Dikes include diabase, lamprophyre, m d  altexad granitic  
dike8 i n  the large area of carbonate rock outcrop north 
of the Sinuk River, where only a few of the numerous dikes 
are shown on the map 

Granitic rock - biotite-hornblende quarto monzonite to 
granodiorite 

METAMORPHOSED CARBONATE ROCKS 

Marble and minor limestone, white to  rnediumegray, loca l ly  
dolomitized, loca l ly  schistose;  contains r e l i c t  chert 
nodules l oca l ly  

Linlestone and marble with relict bedding or color variations 
that represent original bedding 

S i l i c i f i e d  marble and limestone 

Impure marble; represents tectonic nixing of rocks a l a n ~  major 
tbr:ls t E A U ~  CS. S;~o~*j.in only where lses t developed 



Faintly to  highly fol iated graphitic a i l  t i  ta, locally crlcar* 
aous; a11 contains phangitic mica 

Msltmorphosrrd graphitic siltite; quarto grains are rscrystal- 
liead; containr biotite Locally; calcareous parts re- 
crystallised to  calc-silicate rocks , 

~hlosirn-aIbite-~pidot8 -amphibole schls fa, and f eldspathtc 
nchiatr o r  semi-schi~ts; m h r  graphits only 

Chloritic md faldegnthfc rchists containin0 notable amounte 
of $raphire; rockr are of uncertaip origin and could rep- 
rclrsnt mithar a sadimcmtary mixture of  volcanic material 
w i t h  graphitic r i l t i t a  or tectonically mixed graphitic sittit@ 
and chloritic rchigts 

Gubbxo, mtagabbro, and ralstod rwkr - irragular bodie~ most 
corrmon in chtoritic achiste, but sorae ,intrude thrust sbeta 
of Paleoaoic carbonate rockr, Rocks of widely differant 
.gee may be fncludad 

h r t o n e ,  marble, and impure carboneta m k o  
ri.q schiatoa. limetone and wrbla, generally weattiers gray 

I isi ( Inpure marble m d  schiatose limamtone; impurities include 
chlorite, graph3 te, and quarte, Racks may be the reault 
of tactonic mixing of diveraa rock types 



IJGTE: A l l   he syri~bols shuwn balm limy :lot: sppear on t h i s  ;:iap - 

Veins and mineralimd areas 

Mineralized faults with o l d  prospect p i t s  or trenches containing 
elements as ahmn 

0. Widespread gossans with old prospect pits or trenches; contained 
e lamn t s unknuwn 

C. Placer gold mine extending along stream or beach as shown 
D. Placer gold mine of localized extent. On coastal  p l a i n  symbol 

represents surface plscers as welt as old drift mines on buried 
beaches, Symbols for metals contained in prospects or m i n e s :  
Au, gold; Ag, silver; Pb, Lead; Sb, antimony; Zn, zinc; Cu, 
copper ; CaP2, fluorite 

Contacts 

k Transitional wer  a few feet t o  kmdr-eds of feet 
8. Sharp ccetect: we1 i exposed 
C. Open ends irtdicate that bed coatinu2s an unknown distance beyond 

exposure 
A l l  contacts dashed where inferred or approximately located, dotted 

where concealed 

A, Thrust fault; sawteeth on upper p late ,  Dashed where approximately 
located, dotted where concealed, qmried where inferred or 

v * 
doubtful 

B. High-angle fau l t ,  showing dip. U, upthrown s i d e ;  D, dpwnthrwn 
aide.  Dashed w h e r e  approximately located or inferred, dotted 
where concealed, queried where doubtful 

c. 



Strike and d i p  of foliation or cleavage 

A, S t r W  and d i p  ssti~natad by obaarvrtior: Exon, low-tlying a i rc ra f t  
B. Str ike  and d i p  direction as determined by obrervafion from Low- 

f lykng aircraf r 
C. StrLke and d i p  8s manured on the ground 
D. Strike and d i p  direction ar determined on the ground 

Antiel ins  Sync 1 ine Drag folds 

Folda 

Showing approximate crast15ne and directton and mount of plunge where 
knwn 

aD 

Abandoned dredge 

-3C 

Sinkhole 

t 

Cold-water spring 


