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Reconnaissance Gaoloaic Map o f  the Nome Quadrangle, 

Sward Peninsula, Alaska 

By C. L. Saimbury, C. L. Bu-1, and Travb Hudson 

INTROW CTION 

The Nome quadrangle adjoins the south edge of the Teller 1: 250,000- 

s cale q w d r  angle (8 aim bury, 19 7 25 . The 1 and port ion of the Name quad- 

rangle comprises six 1:63,360-ecrle quadrangles, the rest being ~eawater 

f i g .  1 , Of these six 1: 63,360-acala quadrangles, t w ~  were publinhed 

previously by HttmmeP (1962a, b), These quadrangles, the Home C-1 and 

D-1, were partly remapped by Sainsbury I n  1971, and map units were se- 

lected to correlate w i t h  map unf t m  developed and used during the regional 

mapping of the Seward Pexhinsula between 1967-1971. 

With the exception of the Nomt D-2 quadrangle, bounded by 165'13" 

and 166" W. longitude, and 64'45' and 65" N. latitude, geologic m a p  of 

a l l  the 1:63,360-scale quodxanglw have been published, or are in the 

open files of the Geological Survey. Because of the complexity of the 

geologic structure, mny details of geology are omitted from this map, 

but the larger scale maps, end tha texts accompanying them, may be 

coneulted t o  augment the data presented in this report. 



Ffgure 2,--1ndex map shwfng location a d  publicatfbn status of 
1:53,360 scale-maps in the ~ u a d r s n g l e .  



Gencxal Stratigraphic Relations and Problems 

Early workers who mapped parts of  the area covered by th i s  report 

dia  tinguished end named c weral  l i tho log ic  units .  Brooks (in Brooks 

and others, 1901) a p p l i e d  the name Kf gluaik Series t o  the  limea tones, 

s ch i s t sp  and granites of the Kigluaik Mountains, and the name Kuzitrin 

Series to  graphitic schists and related rocks on the north and south 

sidcs of the moun talns. He believed these rocks to be of Paleozoic age 

or older . Brooks also named the "Nome S eriea , " and a tated that it 

consisted of "limea tones, graphitic mica and calcareous lachis ts with 

many greens tans in tr  w ivea and s m e  chloti tic a chis ts . " He cons idered 

j.t to  be of Mesozoic and Paleozoic age. Collier (1902, p .  15) subdivided 

the Noawr Series into the Port Clarence limestone of Silurian [ncrw called 

Ordovician] age, and the Kugruk Group, which consisted of ''interstrattfied 

Ihcs tones , mica R chis ts , and graphitic s chis t a  , " Mof f 1 t (19 13) , who 

rnzpped j.n the Home area and in the KiglutrPk B o ~ m t e l n ~  in 1994-05 and 

who found the apparent atratigra~hy so complex that he deferred correla- 

t ians ,  changed the rank of the Kigluaik Series to  Group, and divided it 

into the Tigaraha Schist, and older csys talline limestones and gncisses . 
Mof f i t also changed the rank of the Nonie S erles t o  Nome Group, and 

restricted it t o  rocks consisting principally of chloritic s ch i s t  wi th  

smaller amounts of feldapathic and s i l iceous  graphitic schist .  

Smith (1910) clearly recugnized thrust faults in the area east of 

the  Nome qtiadrang1.c. Huwever, he retained many of the names given for 

rock units elswhere, but  added new names for lithologf c variations in 

restricted areas. Moreover, nm names were given t o  thrust slices of 

rock which could have been assigned t o  named units,  thua ~,ornpounding 

the confusion, 

Mumel Ii962a, b) assigncd formational Mmes t o  numerous map units 

in the Nome C-1 and D-1 quadran@-. A l l  were referred t o  the Paleozoic. 

None are retained in this report, because a l l  these units are included 

in the Pork Slate, here considered t o  be entirely of Precambrian age. 



As the Kig1uai.k Group, the Tigaraha S c l ~ i s t ,  and the Nome Series a l l  

contain some rocks of the York Sla te , -or  their metamorphic equivalents, 
u they represent units  which may not  be s tratigraphi ta l ly  separable, 

Hence, these. names are ~ o t  used in the present report. For comparison 

with terminology w e d  herein, the Tigaraha S c h i s t  represents schis toee 

or thermally metamorphosetl York Slats  ( p 6 s m  of this  report). The 

Kigluaik Group included the units s h m  on the  pxwent map as paragneiss 

(pGgn, @mu) and ports of the York Slate. The Nome Group included parts 

of several units of the York Slate (p6c1, p61s, and *a) as w e l l  as 

thrust s l i cgs  of PaleozaSc marble and limestone (Pm and Pzl) . 
As pointed out prevPouslp (Sainsbury, 1969c), this confusion was 

caused because rocke of diverse age and lltthology were juxtaposed or 

seemingly interstratified by widespread thrust fault ing that affected 

the entire Sewaxd Peninsula in the Cretaceous. Some geologists working 

on or near the Sward Peninsula have lumped Precambrian and Psleozolc 

rocks together because fossi ls  at  times are collected from . thrus t  

s l i ces  of Paleozoic carbonate r o c ~ s  surrounded by Precanbriatl rocks 

(Patton, 1967; Miller and E l l i o t ,  1969, p. 5 ) .  Other recent workers 

s t i l l  refer t o  the "domtnantly Paleozoic rocks of Seward ~en insu la"  

(Scholl and Wopkins, 1969, p, 2074) .  

The map mits in the present report represent ~ainsbury's attempt: 

t o  assigq rocks t o  units which can be recognized elsewhere on the Seward 

Peninsula, The main problems still remaining also are discussed  in 

some detail, even though they cast dbubts on BOW age assignments made 

very recently (Sainsbury and others, 1970; Sainsbury , 197 2) , and even 
on some designation$ made in this report. 

Firat, t h e  val idi ty of aw age assignment older than that: of the  

York Slate, of this rapbrt , m u s t  be qua tionnd. This fallows from the 

fact that thxw t sheets axe stacked upon one another in the Name and 

Teller 1:250,000-scale quadrangles as w e l l  as elsewhere throughout the 

Sward  Peninsula. The high-rank metamrphllc rocla in the Kigluaik 

Mountains may represent metamorphosed thrust slicaa of both Precambrian 

and Paleozoic rocks. Hunrmel (wxf t ten  commun. , 1960) believed that some 
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of the Ti~araha schists were metamorphic equivalents of t h e  slate8 

exposed farther from the mountaim. Our work in  1971 corroborates 

this belief and, in fact, strengthens it, for the large amounts of 
graphite and quarts in the gneisaes certainly euggest that they are 

metamorphosed York Slate. That we are unable a t  this stage t o  resolve 

the problem of the stratigraphy and age of the high-rank metamorphic 

rocks of the Kigludk Mountains is unders tandoble. Ranges composed o f  

high-rank metamorphic rocks lying in Belt Super Group texrane in  

Montana and Idaho are s t i l l  the object of similar questions, d e s p i t e  

intense study (J.  E. Harrison, oral commun., 1971). The absence of 

clearly mappable thrusts in the gneisses (although same contacts have 

bean thought t o  be thrust faulte) reflects only the obliteration of 

fault contacts during the  creation of the gaefasea, This  realization 

has required that th ick  marbles En the Kigluaik Mountains that l i e  

within gneissea remafn unassigned by age, in contradistinction t o  age 

assignments made by Sainsbury ( 3 9 7 2 )  . These marbles, which axe dig- 

cantinuous , may be ti ther thrus t e l k  ces af Paleozoic carbonate rocks , 
or limestones originally intercalated ¶.n the York Slate.  In this 

report they are unassigned by age, even though the surrounding gnelsses 

are assigned t o  the Precawibrian, but indicated as possibly beit#j derived 

from limestones i n  the York Slate. 

Secaad, the age and origin of the magnesfan thloxit ic  schis t s  and 
1 

marbles formerly assigned to  .the Nome group, and placed withtn the Pork 

S l a t e  or unasraigned by age in this report, remain great problems. A l l  

previom workers in the Nome area clearly recognized that some mafic 

rocks intrude thick sequences of catbonate rocks, and that two cycles 

a£ intrusive8 ere represented. As most of the thick carbonate rocks 

are now believed by Sainsbury to represent Pdeoeoic rocks (many are 

of unqumtionable Paleozoic age; others are not so certain) , it is 
obvious that some of these maf ic tntrusive rocks are younger than any 

of the Paleozoic rocks. One m u s t  face the p o s s i b i l i t y  that a11 or 

s m e  of  the ehloritic $chis t s  were derived from mafic intrusive rocks, 

and hence are not of Precambrian age as shrrwn on tbc  map of th i s  and 



other recent *reports (Sainsbury , 1972; Sainshury end 0th ere, 1970) . 
The d i s t r i b u t i o n  of the  chlorit ic  schis ts ,  and the many marble 

beds within them, argues strongly that they represent' for t h e  most 

part  volcanic material prescnt in the a la te  before metamorphism and 

thrusting. When vicwed an a large scale ,  the chloritfc s ch i s t s  of 

the Nome quadrangle crop out in a broad b e l t  around the Kigluaik 

Mountains, and continue northward across the Teller quadrangle t o  

the Chukchi Sea , everywhere either surrounded by Y ork Slate or in 
close association w i t h  slate. However, within this  b e l t  are m y  

exposures of rocb o f  gabbroic composition with relict pyroxenes and 

igneous textuxes, Such rocks in many places are clearly iatrmive 

into the surrounding chloritic schiats  or s lates ,  and m u s t  be younger. 

Some rocks def in i te ly  intrusive into  slate or limestone have been 

converted to glaucophan~bearing rocks (Sainsbury and others, 1970). 

On the other hand, i f  such mafic rocks were present within the 

Rlgluaik Mountains , they would n m  be rapresented by amphibolf res or 

pyroxenftca, which do cot occur, suggestfng ths t  these n a f l c  bodies 

are restricted only to  the be l t s  of chloritic schista and arguing 

against a widespread distribution of nafic intrusives younger than 

the York Slate. Nevertheless , in the Bendeleb en Mountains, some 225 

miles east of the Nome quadrangle, amphibolitea do occur in high-rank 

schist that ia dedved f x o m  York S l a t e .  Nowhere tn the high-rank 

gneisees of the Ims quadrangle, or' of the Bendeleben quadrangle, are 

there large bodtee of araphibolitea comparable in sf ze to  even a part 

of the chlorit ic  schist b e l t s ,  a puzzling and troublesme fact 

A condition which could explain a11 the facts, except the seemingly 

transitional boundarf es between s l a t e  and chloritic s c h i s t  , is that  a l l  

the &lor3 tic a~chie t s  represent metamorphosed maf l c  rocks intruded 

along or near thrust faults ,  giving the impression of tabular bodies 

intercalated in slate. The degree of reconstitution and hence schis- 

tos i ty  of theas intrusives would depend an the subsequent deformation 

of the intrusives during the thrw tiag, which clearly i s  of pre-mid- 

Cretaceous age (Saintitbury, 1969b). These msfic intrusive6 are not 



a s s i g e d  an age in this report. The rcadcx should k e c ~  in m i ~ d  thesc 

various posaible interpretations when reading the reFt of this report 

and when ref erring t o  the stratigraphic column of thia  ~ n d  a11 other 

reparts by Sninsbury and others published since 1969. 

Stra tigrbphy 

York Slate  (pGs, S b m ,  PCCIR, 'PGls. MCl, pGst, PEs1 

and p6sm and metmor~hosed csulvalente &mu and &an) 

Included within  the Y ork Slate axe diverse l f  thologic types rang- 

ing from a grayish-black s i l iceous p h y l l i t e  containing as much as 92 

percent Si02, through highly calcareous graphitic or  carbonaceous 

p h y l l i t e ,  t o  mixed B iliceous e- chis ts containing large amounts of either 

chlorite o r  graphite, or both. Siliceous rock-carbonaccour quartz 

siltlte--forms the bulk of the unit, Near the top, gray-weathering 

mrble and schist beds are c o m n ,  and the carbanate content of the 

rock incxeases noticeably. 

Within the York Slate terrane are large expmures of chloritic 

or fcldspathic schist: &ad sed-schist ,  which probably represent far 

the mst part intercalated volcanic or valcaniclmtic rocks. The 

contacts between chlorit ic  s ch i s t  and alate  may be eharp, ar transl- 

tfonal over hundreds of feet. Comorrly, the  contacts are parallel 

to  a strong fo l ia t ion  impressed during the dynamic metamorphism of 

the rocks. As discussed previously, it i s  entirely possfble that 

these schists are metamorphosed iwrusive rocka of age much younger 

than the York Slate. Slate and chloritic and Eeldspathic schists are 

so intimately intermixed in many places that i t  l a  Impractical t o  

separate them, and numerous small expoeures of chloxitj  c echis t  have 

been mapped w i t h  the York Slate. In the Nome D-1 quadr~ngle, the 

contact bemeen &lox i t i c  schist and slate in the area cast of the 

Norne River is sketched in and questioned, because aeverc weather 

prevented the mapping of this contact; earlier detailed mapping by 

Humcl (1962b) did'not distinguish such a contact. 

Where thermally metamorphosed near the Kigluaik Mountains, the 

York Slate is converted t o  quartz-bioti te-andalusite schis t  w i t h  



abundant graphite, or t o  graphitic calc-s i l icate rock in the calcareous 

parts. Where intensely deformed, eapecially near major thrust faults,  

the rocks are converted t o  quartz gneiae with little graphite. A w i d e  

b e l t  of such rocks on the western end of the Kigluaik Mountains has 

been metamorphosed, creating a layered qunr tz-biotite-graphite s e m i -  

$neiss (p€st), These rocks were included in the Tigaraha Schist by 

Mofflt (1913). 

Within the Kigluaik Mountains, the graphitic rocks are transitional 

from b i o t i t e  echist t o  paragneiss containing quartz, b i o t i t e ,  garnet and 

plagioclase f e ldspar .  The zone in which biotite schist predominates is 

several miles wide, These rocla f ormerry were designated the Kigluaik 

Group by Mof fit (1913). 

For more deta i l ed  descriptions of the many variations within the 

York Slate, and the dfvexse rock types which resulted from tectonic mix- 

ing of slate, chloritic schist: and carbonate rock, see Hummel  (1962a, b). 

&: The York Slate is assigned a Precambrian age based upon strat- 

igraphic relationships and lack of f oas ils , Several whole-rock r S  iGi~:w 

strontium ages of the gneisses in the Kigluaik Mountains, which may 

represent metamorphosed York Slate, cluster in the neighboxhood of 730 

million years (Sainsbury and others , 1971). A date using the potassium- 

argon method on b i o t i t e  separated from the biotite schio t a  was determined 

a s  100 millf on gears (John Obradovich, oral wmmun., 1969) , an age con- 

s is tent with the assumed metamorphism that accompanied the intrusion of 

the granitic rocks of the Kigluaik Mountains. This age, therefore, is 

l i k e l y  a "reset" age, and the Precaolbxlan rocks are assigned an age 

based upon the rubidium-s trontf urn determinations. 

Schistose arnillaceous dolomitic limestone 

and marble I S 1 .  

This rock aequence is exposed in the Nome quadrangle only at the 

eastern margin, near latitude 64'50 VN. ; this exposure I s  the western- 

most continuation of a large expanae of such rocks in the Solomon D-6 

quadrangle, which adjoins the Nome P. 1 quadrangle on the eas t (Sainsbury 

and others, 1972). Where exposed in both the Name and Solomon D-6 



quadrangles, th i s  unit cunsists of schirtose argillaceous and dolomitic 

limestone that weathers limonitic yellaw. The argillaceous bands which 

a1 ternate rhythmically w i t h  carbonate , are very micaceoua . Throughout 

the unit, emall vitreous quartz veinlets  are common, especial ly  near the 

base where a transitional zone several hundred feet  thick is darker and 

more slaty, and where one or more bands of graphitic,  calcareous quartz 

s i l t i te  occur. The quartz in these veinlets probably represents stlica 

mobilized from the argLllaceous and sil iceous parts of the  u n i t .  The 

large- and small-scale deformation of the argillaceous limestone precluded 

a determination of Its true thickness, but  it is at least  several hundred, 

and possibly several thousand, feet thick.  Fox a deta i l ed  description of 

this u n i t  where bes t  exposed in the York Mountains some 70 m i l e s  vest of 

the Mome quadrangle, see Sainsbury (1969a, p. 9 ) .  Xn the Noms quadrangle, 

the arg.iUaceow and dolomitic limestones are cut out by chlarit ic  schis t ,  

same of which clearly l a  of igneous origin. Ghlotltic schist that repre- 

sents completely recrystallized and schistose d i k a  or plugs is found a t  

numerous places in the argil-hceous linestone, cspccially i r r  the Solomon 

D-6 quadrangle (see Sainsbury and others, 1972). 

&: Because the argillaceous limestone is transitional- above the 

York Slate, and because it is unfassiliferous, it is assigned a late 

Precambrian age. This assignment is supported by the fact that all the 

known Ordovician, Silurian, Devonian and Mtssissippian rocks of the 

Sward Peninsula are foss ilif emus ind are not similar t o  the argillaceous 

limestone of late Precambrian age, Therefore, this unit m u s t  be of prc- 

Ordovician or post-Mississippian age, Because it is transit ional above 

the York S l a t e ,  it must in part be of similar age; hence, i t  is asslgned 

t o  the late Precambrian. 

Marble, Schistose marble, dolomf te, 

and limestone ( P z l ,  Pzm, Pzms) 

Large expanse& of marb le , par t l y  xecrys tsl llized limes tone, and 

s i l i c i f i ed  limestone and marble south of the Klgluaik Mountains are 

assigned t o  the Paleozotc, but no foss i l s  have been found in these rocks, 

and the age assignments are subjective. Within the larger areas of 



carbonate rocks bedding and lithologic variations are clearly v ia  ib le 

locally. If f assib are to be found, they should be sought in such 

areas, a few of which are mentioned belw. 

Along Independence Creek, a tributary of the Sinuk River, a 

sequence of limestone and marble varying from thin to  medim-bedded, 

and from medium-gray t o  dark-gray , crop out continuously for aeveral 

miles.  These rocks contain some very dark gray limestone beds, which 

in appearance are sidlar to Dewmian limestone k n m  elsewhere on the 

Seward Peninsula, Hawever, they are metamorphosed and recrystallized 

t o  varying degrees, 

Color differences reflecting original bedding are apparent a t  many 

places in the large area of catbonate rock in the thrust sheet between 

the Feather and Sinuk Rivers, north sf the secka just described. Al- 

though the carbonate rocks are intensely contorted and largely converted 

t o  marble that is dolomi tized near faults , they may contain still- 
I/ recognizable f ossile , eepecially in the d o l d  t i z e d  parts- . 

Dark limestone and marble a t  the south end af the thin sliver of 

silic-Lfted lime6toae ( P m )  east of th i s  large thtmt sheet, and bounded 

by northwest-trending normal faults should be searched fox fossils, 

especially where the s i l i c i f i e d  limeatone merg- with the dark marble 

on the south end. 

Structures suggestive of fossfls  were found in carbonate rocks 

werrt of the P e w  River, and detailed search in the dolomit ized parts 

wf these rocks may yie ld  recognizable foslrrf 1s. 

The carbonate rocks of the MC. Distin area, in the Nome D-'l quad- 

rangle, were discmaad i n  detatl  by Hmnmel (unpub. data, 1960) , and 

assigned with reservatione t o  the Paleozaic. Because the writers also 

believe these rocks are pr5ncipally Paleozoic, a l l  are so assigned on 

the present map, Rwever, the top of Mt, Dis t in  is composed of buff- 

weathering calcareous quartzite that cmtains phengitic whfte mica 

Sainsbury and Hudson hmve recovered fossils from dolornitired 
lims tone at many p l e c ~  on the Sward Peninsula even where the  sur- 
rounding rocks are schistose marble, especially where! dolomite is 
localized along normal faulta or abwe t h r u s t  faults. Once formed, 
dolomite resisted deformation, and fmsils cbmmonly were preserved 
in dolomite which mag be surrounded by schistoss  marble, 



interbedded w i t h  dark s i l i ceow quartz siltite similar t o  the upper 

part of the York Slate .  Such small areas of roclw of probable Pxe- 

cambrim age within the larger arquences have not been differentiated 

on th i s  map. 

Rocks of unasimed age (G, Mnd. M, W3 

h r r g  rocks mapped in the Nome quadrangle cannot be assigned by age. 

These include a11 the highly deformed garnet-bearing rocks which repre 

sent gabbro, me tagabbro , and pus s i b l y  metamcrphoaed mf ic volcanf c rocks 

{GI. These roeke were discussed an pagee 4-5. Thay are younger than 

any of the Paleozoic carbonate! rocks, but hcrw much younger cannot be 

determined. Several metamorphosed intrusive rocks of dioritic composi- 

t ion (Mgd) w e r e  mapped by Rummtl  in the Name D-1 quadrangle; copper 

minerals in small mounts are msociated with them. Humel assigned 

these to the Paleozoic, but they may be younger, and are not assigned 

an age in th i s  report. 

S m a l l  expansee of marble, rchistose marble, and cleaved limestone 

have been mapped eeparately (M, Le) . These may be either deformed 

thruat slices of Paleozoic carbonate rocks, or deformed equivalents of 

the limestone intercalated in the York Slate--all are unassigned by 

age, but they l ike ly  belong ta one of the known units ,  

Cxe taceous C?) Rocks (Kc) 

A small expotaura of coal-bearing rocks (Kc) of Cretaceous(?) age 

that ere expoled poorly in the bed of a small gulch that is tributary 

t o  the Sinuk River prim described by Collier and othere (1908, p. 83-85) . 
These rocks were not studied further for this report, and the descrip- 

tion of them is taken from Collier and others. The rocks are princi- 

pal ly  conglomerate containing pebbles of schist and vein quartz, as 

w e l l  as large rounded boulders of grams tone (metagabb ro?) , Within the 

conglomerate are beds of finer sedfmertts made up largely of schfst frag- 

ments, as well aa rweral coal beds ranging from 3 t o  16 inches thick. 

Fire clay lies a t  the. base of the coal, Granitic racks are absent from 

the conglomerate, suggesting that it is older than the mid- to  late- 

Cretaceous inttusive rocks, or that a l l  clasts axe of purely local 

derivation. 



Crushlng and shearing oL these beds shms that they wore dynamfcally 

deformed after dcposf ti on. 

Granitic Rocks of Cretaceous Age 

{Kl;n.l. KE- 

~ d e r o u s  intrusive rocks of granit ic  campoei tion form stocks and a 

composite batholith in the Kigluaik Mountain.. , as well as numerous small 

dikes and s i l ls  in  the Nome C-1 and D-1 quadrangles (Hummel, 1962a. b) . 
Only the larger bodies  are shown on the map and discussed br ie f ly  here. 

The oldest  granitic rocks are bodies of gneissic t o  cataclastic- 

textured biotite granite ranghg from mediumgrained to  porphyritic 

(Un). These bodies clearly were deformed dynamically, and must: be older 

than the raonf o l ia  ted granites and quar tz-monzonites shown an t h e  map. 

The large intrwive complex (Kt) in the core of the Kigluaik Moun- 

tains i s '  a composite body w i t h  a darker border facies containing horn- 

blende, and a core of lighter colored rock in which b i o t i t e  predominates 

over hornblende. Numeroue mafic t~r andesi t ic  dikm intrude the complex, 

as do small bodies of younger, fine-grained granite (Kgf) . These younger 

granites are not a l l  shown but can be identified in the field by the 

general limoni ti c-s taining of their border f acf as. Outside the intrusive 

complex, these younger granites are mapped separately. Alkalic rocks, 

which are common in granitic complexes on the eastern Smard Penifieula 

(Patton, 1967; Miller, 1970) were not found in this complex, 

Unfoliaced granite (Kg) form' a prominent stock w i t h  a capping roof 

of mctamorphoscd Yoxk Slate  a t  the west  end of the Kiglus ik  Mountains. 

The stock is composite, consisting of medium-grained b i o t i t e  granite 

containing 72.4 percent SiOZ grading t o  coarsegrained b i o t i t e  granite 

ccnteining 75 percent S i 0 2  Hornblendrhearing quartz rnonzonite (Kgm) 

forms Sledge Island in Norton Sound. The pluton is unfoliated. 

The youngest s u i t e  of granitic rocks conslets of numerous plutons 

of f ine  t o  medium-grained biotite granite (Kgf) , which tend t o  be 

unusually rich in thorium (Bunker, C. M, , unpublished data) , and which 
are charracterizcd by uncommonly large amounts of brownish-red al lanite .  



Some granite rocks contain sma 11 amounts of elinopyroxene , but hom- 

blende has not been obsezved. Similar rocks extend eastward for  more 

than 50 m i l e 8  i n t o  the  Bendeleben 1:250,000 quadrangle. They tend t o  

form small stocks and plutons;  a few are weakly f o l i a t e d  (Kgfn) end a 

few exhibit  f a i n t  crushing. 

Rocks of Tertiary or Cretaceous aRe CTKd) 

Diker of diabase and larnprophyre (TKd), some of which are more 

than a mile I n  length, occur at numerous localit ies  in the Nome quad- 

rangle. Only a few of the most prominent are shwn on the map. 

Titaniferom augite is a common pyroxene in most: of the diabass dikes .  

Dikes in the limestone and marble are readily vis ible ,  and as a conse- 

quence eeem wpecially numerous, 

Surf icial Deposits (Qm. Qso ,' Qf , Qsb ,- 
Much of the bedrock of the N m e  quadrangle is mantled completely 

by surficial  depoaita comprising moraine (Qm) , outwash silts and 

gravels (Qsa) , and by sands, gravels, and black silts (Qsb, Qst )  that 

overlie the extens iva marine terraczs b @neath the coastal plain. The8 c 

deposits generally ere covered almost completely by tundra (Qc] (not 

shmn over these deposits on the map), but innumerable exposuxes in 

the banks of thaw lakes,  cutbanks along s trcams, and material in fromt 

boils, are spaced ~ u f f i c i e n t l y  close that the extent of these deposit8 

can be mapped accurately. 

The extensive moraines sham &elon@; princfpalfy to the  Nome River 

glaciation (Aapkins and others, 1960) ; these moraines are truncated by 

the Sangamon shoreline, as w e l l  as older marfne strandlines farther 

landward. For a complete discussion of the unconsolidated deposits 

near Nomc and the  marine strandlines, see Hopkins and ochera 11960) .  

S tructurc 

The geologic structure of the Nome quadrangle, and, in fact,  the 

entire Seward Penipula,  is dominated by overthrust fault ing with 

early thrust sheets moving eastward and later ones northward, The 

younger thrust sheets are restricted t o  the Pork Mountaim, approxi- 

mately 70 miles wcet  of Nome, Thrusting was first surmised by Collier 



(1902, p. 18) on the weatera Sward Peninsula, proved in the Salomon ares, 

east: of the Nome quadrangle by Smith (f910), and extended throughout the 

Saward Peninsula by Sainnbury and ccrworkers b eween 1961-1971 (Saimbury , 
1965, 1969a, 1969b, 1972; Saimbury and others, 1969; Safmbury and othexs, 

1972; and other reporta i n  publication by Sainabuxg and ctworkers). This 

widespread thrusting is nerw documented by geologic -pping across the 

entire Sward Peninsula, and w i l l  not be dwelt on here. Suffice it t o  

say that purely as a function o f  overthrusting, many complications were 

introduced in to  the stratigraphic sequence of the Nme quadrangle (and 

alsewhsro), and dynarnic metamrphism, with supeqmed thermal -tamor- 

phism, baa creufed many variants of most rock units. Because of thrust- 

ing, metasadimentary, sedimentetg, possibly volcanic, and mafic to 

intermediate intrusive rock were juxtaposed and tectonically mixed. 

Efforts to establish a stratigraphic sequence based upon geologic rela- 

tions in an area the s i z e  of the Nome quadrangle were doomed t o  failure, 

and even w i t h  the benefft of 11 years  cmtinuoua mapping coveting moet 

of the Saward Peninsula, t h e  ~enior author st i l l  is not certain of the 

stratigraphic sequence in rocb belcrw the upper part of the York Slate.  

Although local unite were mapped in the Nome quadrangle by Hrmrmel (1962a, 

1966b), and w e l l  descrtbed ia h i s  unpublished tex t  ( H m l ,  wri t ten  

commun. , 1960) , the stratigraphic sequence he described d i d  not consider 

thrust: relations. 
Probably the most obdoua proof of the thrurs t relations throughout 

the S eward Penimula is the "unmatched" stratigraphic s cquencea which 

result when ages are assigned i n  di f ferent  areas on the b a s i s  of appar 

ent stratigraphic posit ion.  Practically evexy rock type can be found 

both above and below, or within, every othex rock type somewhere on the 

Paniaaula. Only by thrwting can this situation arise. In a vis i t  t o  

the area in 1971, Rtchaxd R. Jahns termed this "disjunctive geology" 

(R. Ii. Jahas, oral c-m., 1971). 

AB clearly recognized by Hurmeel (1960, unpub . data] , the Nome 

quadrangle is M n a t c d  by taro sets of folds. Older f el& (folded 

thxua t plates?) , cleavage, schia tositp, re l ict  beddfng, dragfold axea 



and mlcrof old axee tend t o  trend northwesi t t o  north in areas some 

distance from the Kigluaik Mountains. These structure8 were f o m d  

during en~tward thrusting. Near the mountains, which were formad by 

uplift and arching or an east-west axis, the earlier structures are 

folded into easterly trtnda, and cut off by a strang set  of faults 
that parallels the mountain front. Such structures w e r e  formed during 

northward thrue t ing . 
A glance at the map reveals several d i s t i n c t  trends for eete of 

high-angle faults that formed later than the thrw ting. Many of the 

thrust p l a t e s  are cut by f aulte trending N. 30'-45' W. Diabsse d i k e s  

are intruded along some, and the w a l l  rocke of mny faults arts altered. 
The faulta mpst important; for cconormlc reaeons are the A n v i l  Creek 

(Anvl 1-Hunker in H-1, 1960, unpub . data ) , Engs t tom, Penny Rf ver , 
and an unnamed fault southeast of the A d 1  Creek fault. Many creeks 

that lie along or that crow these faults were large producers of 

placer gold, and small gold-bearing veins with  sulfide minexala occur 

in or near theae faults, Anvil Creek alone produced several million 

 dollar^ Fa gold. 

The normal faults along the south front of the n g l u a i k  Mountains 

are d m t h r m n  to  the south; mineral depoatts axe not knlwn t o  be 

associated with them. Xn the Kigluaik Hountains mamy faults trend 

s l i g h t l y  east of north; many are bordered by kaoxinized rocks, and in 

soma (for example, the atrong fault cutting the pCbm at longitude 

165'58 ' W. and l a t i tude  64'53' N. in the Nome D-2 quadrangle) large 

amounts of chalcedde silica and quartz were introduced. Faults of 

thie set axe very w e l l  expressed in the eaatera part of the Teller 

1: 250,000 quadrangle (Sainabury , 1972) , both within the Kig lwik  

Mountalna and as much as 50 miles north. That structural deformation 

in the Nume quadrangle continued into the Cretaceous (?) is shown by 

deformed coal-bearing beds of Cretaceom ( 7 )  age. 



ECONOMIC GEOLOGY 

Numerow descriptions of the placer gold deposits OE the Nome 

quadrangle have been publ ished,  as w e l l  as good sumnary reports that 

describe the  lode depos i ta  which contafn gold, base metals, antimony, 

and silver, No attempt is made here t o  repeat these descriptions, 

for none of the lodes have produced a i g ~ ~ i f  icant amounts of metal. 

Appropriate symbols are placed on the map at the sites of the more 

impartant or extensive former placer gold minee, as w e l l  as a t  sites 

where surtferous lodes are especially prominent, For a detakled plot 

of lode prospects in the Nome C-1 and D-l quadrangles, Bee H-1 

(1962a, b) . For a good recent surmuary of the placer deposits near 

Noma, see Cobb (1972). 

A common sayf- around Name is "If 'you draw a circle on the map 

with a radius of 15 miles, centered a t  Noms, i t  includes 80 percent 

of the gold produced. " By reference t o  the geologic map, two factors 

can bc seen to  be of importance in this well-documented location of 

placer gold deposi ts ,  First, w e t  of the gold placers occur in gxrrvcls 

associated with the outcrop area of the York Slate .  Without exception, 

a l l  the early workers who s tud ied  the gold deposits of the Seward 

Peninsula noted that gold placers, as well as auriferous veinlets,  

were  particularly connaon in the  black "slatett (Smith, 1909, p.  311; 

1910, p. 1491, often near contacts with  limestone (Brooks, 1908, p.  

122). The regional mapping has s t&thened this conclusion, and it 

holds true for the entire Seward Peninsula, wi th  one major modificn- 

tion--that areas of York Slate cut by major thrust faul t s ,  or intruded 

by granitic stocks, are a t  least as favorable as contacts between 

limestone and schist or e late  for the formation of placer $old deposits, 

The aecmd important factor in localizing the gold placers i n  the 

Nome area certainly appears to  be the large fault  zones (Anvil Creek, 

Engrstrom, Penny Riyer, etc.) along which lodes are common, and which 

very nearly bound the area of richest stream, bench, atnd beach placers. 

Although Nelson and b p k f  ns (1969) ascribe the source of the marina 

placers offshore at  Nome to a source i n  glacial moraine, a l l  workers 



onahore have clearly recognized that the Nome gold originated from 

nearby lodes. Numerous placers were mined up the stream as stream 

placers, thence upalope as eluvial placers, and end in e h a l h  lode 

"mines" where aurfferous veinlets o r  veins were mined to shallow depths. 

Hence, i f  the placer gold offshore f a  related t o  moraine, it ie merely 

because pxe-exis t i n g  e tream, eluvial,  and lode deposits were eroded 

during the  glaciations, and auriicrous material incorporated into the  

moraines. The almst total  absence of workable placer gold deposits 

in the  large expames of moraine bemeen the Feather and Sinuk Rivers 

is notworthy in considering the source of placer gold. H u m e l  (written 

commun., 1960) clearly recognized the importance of the Anvil Creek 

fault in localizing ore deposits ,  both lode and placer. 

AGE OF MINERAL DEPOSITS 

A l l  the ra~ogniaable ore deposits, excepting those that Humel 

(written commun, , 1960) classified as metamorphoaed contact-metamorphic 

deposits a t  margins of granitic and  etag granitic Sntrwives ia the 

Name C-1 and PI1 quadrangles, must be  at  least a@ young as the thrust 

faulting. Because rocks of Early Cretaceous age axe involved in the 

thrusting, and the thrust sheets are intruded by granf tic rocks as old 

as 100 m.y., the e a ~  ward thrus t fng probably occurred in the Early t o  

Mid-Cretaceous. Inasmuch as the age of a l l  the high-angle faults that 

cut the thrvs t plates  is younger than the thrusting, a l l  the vein-type 

deposits ate Mid-Cretaceous or younger in age. 
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w DESCRXPTION OF HAP ITNITS 

SURFICIAL DEPOSITS 

Surf ic f  a1 c w e s  - principally tundra and soil, locally 

frost-riven regolit11 end colluvkum partly covered by 

tundra 

Tundra-covered sand, silt, and gravel deposits on a 

wave-planed platform o f  Sangamon age, and an older 

platform of  pre-Sangamon age. Includes elluvium 

along major streams where they cross the platform, 

and the modern beach 

Sand and gravel along the Sangamon beachline where well 

expoaed bemeen the Sinuk and Feather Rflvers 

Alluvial  fan dspos i ts - on23 large well-enpoe ed f arts s re 

s h m  

Sand and outwash gravel - well-washed s trat i f ied  sand and 

outwash gravel wi th  s m e  gray silt. Shown only where 

exteasive  deposit^ are formed along the Sinuk River, 
I 

where they include modern stream gravels end alluvium 

Morainal deposi ts  and stream a l l w f u m  composed principally 

of reworked morainal deposits - northwest of Sinuk River 

principally terminal moraine; elrwhere principally 

ground moraine and reworked ground moraine. Shown only 

where bedrock i s  completely mantled. Principally of 

Nosac! River (Hopkins, 1960) age, but includes younger 

moraines in the Rigluaik Mountains. Mostly covered by 

tundra (not shwn on moraine) 



R O F  OF TERTIARY OP. CRETACEOUS AGE 

Mafic dikes  - faintly sch-lstose to  unfoliated diabase 

and hmprophyre , local ly  hydro t h  emally altered. 

Only very 1 ong dikes sham 

GRANITIC ROCKS OF CRETACmUS AGE 

Fine-grained granite - unf olia t ed bio t i t e  granite rha t 

£0- numerous atocks and dikes a l l  very simklar and 

a l l  containing unusually large amounts of a l lani te*  

Some medium-grained or fa int ly  porphyritic granite 

is included 

Fine-grained granf ta  w l t h  noticeable EaZXation 

Granite and quartz monzonite - varies from mediuwgrained 

b io t t t c  graqte  t o  coprse-grained b iot i  to granite 

Quartz monzoni t e  of Sledge Island - medium- t o  coarse- 

grained biotite-hornblende quartz monzonite that grades 

to  b i o t i t e  granite 

Kigluaik igneous complex - composite Pntrusive complex 
1 

with noticeably darker and mare mafic borders grading 

to  mneonite(?) core. Intruded by younger plutons of 

fine- to coarse-grained granite, and cut by many mafic 

t o  granitic d ikes  

Gneies ic and ca taclas tic- textured coarse-grai ned to  

porphyritic b i o t i t e  gxanite, and a gneissic gaxnet- 

bearing s i l l o n  the north side of the Kigluaik Moun- 

tains that may be much older 



ROCKS OF CRETACEOUS(?) AGE 

Conglomerate, microconglomerate, and thin.coa1 beds 

w i t h  f ireclap 

ROCKS OF UNASSIGNED AGE 

Gabbxo, metagabbro, and metamorphbsed dark igneous 

rocks - local1.y intrude thrust sheets of Paleozoic 

carbonate xocks, as well aa chlorftic schists; many 

are garnet-glaucophsne rocks, In an earlier report 

(Safnabury and others, 1970) these were referred t o  

the Precambrian, but some may be as young aa Early 

Cretaceou~, and intruded in the early stages of the 

thrusting. Only the more conapicuoua bodfes axe shown 

Xarble a~id marble schis  t 3  ~urrounded by high-r~nk 

para-gneisssa - most contain rnonti c e l l i  t e  or olivine 

and several high-dens f t y  mlnerala , Mary r cpresent 

either carbonate rockg of Precambrian age, or 

metamorphosed thrust plates of Paleozoic carbonate * 

xocku 

Schis tose limes tone and marble - isolated exposures 

whtch cannot be assigned but which l i k e l y  belong to  

one o f  the known units 

Metamorphosed intrusive rocks of dior i t ic  t o  monzonitic 

eompor i t ion 



MRBLE, SCHISTOSE MARBLE, DOLOMITE, AND LLMESMWE 

Limestone and marble - has ssndily dfscernible bedding. 

Consists principally of medium-bedded gray ta  dark- 

gray lSmestone, weathering medium gray 

Marble and schistose marble - local relict bedding and 

structures suggestive of fossils or chert nodules. 

Local color variations reflect original l i tho log ic  

differences. Where close to  chloritic schist, may 

contain noticeable chlorite; where close to  main 

thrust fault, consists of micaceous, s i l iceous,  or 

graphitic marble rchis t, or dolomite or dolomite 

breccia 

S i l i c i f i e d  mrble - weathers whits 

SCHISTOSE ARGILLACEOUS DOLOMITXC LIMESTONE AND MARBLE 

Thin-bedded s chis tose argillaceous and dolomi tie 

limestone. Generally highly deformed, and contains 

mny vitreoue quartz veinlets. Weathers t o  thin 
+ 

s labs and fragments rn tained limani t ic  yellow 

YORK sum 

Faintly t o  moderately foliated graphitic s i l t i t e ,  

phyllite, and calcareous grsywacke 

Medium- t o  dark-gray limeatone and marble that 

weather medium gray where least deformed. Most 

c- in upper part of pen unit 



Layered quartz gneiss, quartz-biotite semi-gneiss, and 
m 

graphitic quartz  chis t; tectonic equfvalent of fls 

Biotite-quartz-g~aphite schia t , graphi tf c siliceo~rs 

c a l r a f  l icate rock, and enndalus i te-bioti  t e  schist;  

a l l  represent metarnorphased equfvalmts of w, pCst 

Chlorl tealbite-epldote-amphibole schist , in part o f  

volcanic origin, and less schistose npfdote-plagioclase- 

amphibole rock which may represent metamorphosed 

intrursive rock o f  much younger age 

Schi a c w  e marble surrounded by chlorltic rschis t ; way 

represent limos tone oxiginally $n tescalated in  a 

marine wlceniclaotic  sequence. Commonly contains 

chlorite and quartz grrtim 

Chloritic schist  with  graphite or quartz; may represent 

tectonic mixing of p6s and #el, or may be metsrmor 

phosed, originally impuxe rocks 

Marble and marble schist that form continuous bands on 
I 

the w w  t and north- t end of the Kigluaik Mounta5ns. 

Hay rapresank limestone equivalent t o  $Gal, but axe 

moxa continuous, more highly achis tose , and thicker, 

Ineludra thick urcl t s  of highly calcareous b i o t i t e  

schf s t 



PARAGNEXSS AND IJ NU I. k1: LRENTI ATED METAMORPH IC ROCKS 

Quarts-biotf te-graphite-ylagioclaa-@met paragneiss 

and semi-gneiss, locally contatning sillimanite. 

Many nmafl bodies of younger grant t i c  bodies are 

unmapped, Boundaries with p6sm and p6st  are grada- 

tional suggesting gneiss is a high-sank equivalent 

of tho Pork Slate 

Paragnaisr , biotite schist , and themally metamorphosed 

cquivalmnte, undifferentiated. 



Veins and mineralized areas 

A. Mineralized faults w i t h  o ld prospect pits or trenches containing 
elements as showa 

B. Widespread gossans with  old prospect p i t s  or trenches; contained 
elements u n k n m  

C. Placer gold mine extending along stream or beach as shown . 
D, Placer gold mine of localized extent. On coastal plain  aymbol 

represents surface placers as well as old d r i f t  mines an 
buried beaches, Symbols for metals contained i n  prospects 
or mines: Au, gold; Ag, silver; Pb, lead; Sb, antimony; 
Zn, zinc; Cu, copper; CaFZ, fluorite. 

Contacts 

A. Trmtwitional over a faw feet t o  hundreds of feet 
B. Sharp contact w e l l  exposed 
C. Open ~ n d s  b d l c a t e  that bed contf nues an unknown distance 

beyond expogure 
A l l  contacts dashed where inferred or approximately located, 

dotted where concealed 

Faults 

A. Thruer t f sulc; sawteeth on upper plate, Dashed where approximately 
located, dotted uheze concealed, queried where inferred or 
doubtful 

B. High-angle fault, sharing dip .  U, upthrawn side; D, downthrown 
nide, Dashed where approximetely located or inferred, dotted 
where concealed, queried where doubtful 



Strike  and d i p  of foliation or cleavage 
A. Strike and d i p  estimated by obsezvation from lau-flying aircraft 
B. Strlke and d i p  direction as determined by observation from law- 

f ly ing  atrcraf t 
C. S t r i k e  and d i p  as measured on the ground 
D. Str5ke and d i p  direction as determined on the ground 

Anticline Sync line Drag folda 

Folds 
Shcwfng approximate crestline and direction and amount of plunge where 

knmn 

% 
Prospect p i t  or trench 

. DO 

Abandoned dredge 

* 
Sinkhole 


