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Introduct ion 

The U.S. Geological Survey's Heavy Hetals progrllr f o r  t h e  Samrd 

Peninsula hae been primarily concerned with 8 8-i-detailed mapping program 

t o  prepare dependable 1:250,000 a u l e  maps of the Te l le r ,  ti-, Bandelden 

and Sol- 1:250,000 quadrangles. During the  course of u p p i n g ,  numerous 

samples of a l t e red  bedrock dong f a u l t s ,  near igneous contacts, a d  a l t e r e d  

rock6 along thruat  f a u l t s  vere col lected a d  analyzed f o r  gold and other 

elements. In  arc= containing numerous placer gold deposi ts ,  known r a r e  

metals i n  placer concentrater,  o r  lode prospects, recrnm~lssance geochemical 

surveys were made, by uae of t h e  -40 or  -80 mesh f rac t ion  of t o t a l  s t r e a m  

sediments. Because of the intanee current  i n t e r e s t  in the  Far North, brought 

on by the diacoveriee of o i l  a t  Prudhoe Bay, and the desire  t o  make the knm 

s t ra t ig raphic  and s t r u c t u r a l  geology of the mapped portions of the  Sward  

Peninsula immediately avai lable  f o r  industry,  the memidetailed aile-to-the- 

inch u p s  a r e  being released to t h e  Open Filea.  The location8 and analyaes 

of a l l  nlneralined bedrock or  stream s e d h e n t  samples a re  added t o  t h e  m p e  

and included i n  the  t ex t  t o  br ing the  econwic information up t o  da te .  

Analytical Methods 

A l l  analyses f o r  gold were by atomic absorption, w i n g  4 5-gram sample; 

because most of the  gold i e  par t i cu la te ,  repeat analyaes fo r  gold were highly 

e r r a t i c .  Gold detected a t  the  l eve l  of .02 ppm (parts per mil l ion) ,  o r  about 

2 cen ts  per ton, i a  considered anomalous, f o r  most samples contained lee8 than 

.02 p p .  Hercury was determined by mercury detector ,  a v a l w  of .09 ppm was 

considered re threshold, and above t h a t  value, anomalous. Sp l i t8  of most 

samples were analyzed by the  semiquantitative spectrographic analyses, and 

-reported values fo r  s i l v e r ,  arsenic ,  beryllium, b i s w t h ,  coba l t ,  copper, 

molybdenum, nickel, b a d ,  m t i w n y .  t i n ,  tungsten, a d  zinc are based oat 

such aluTpsea. Becaue the  detect ion limits of cartah el-ta are high, 

e .p . ,  &ti 200, Sb 200, U 200, Zn 200, .n~r s8mple shaving an (L) (detected, but 

belcm t h e  .rount of dupedabla d e t a r r i r v t i o n  a t  tbr levels quoted) f o r  ha, Sb, 

W o r  Zn WM coruiduad t o  contain these elamoat8 in d o u a  arount. 

A epecial  problem .risen with 2UBpUCt t o  u r c t U y ,  f o r  a IIiller 12-E 

he l icop te r  was used i n  the f i d d .  Because the 12-S has  e centr1fug.l clutch 

f i l l e d  ~ 5 t h  mercury, and bacrume the  clutch may leak,  111 m r c u r p  values wre 

suspect. I n  f a c t ,  a d e f i u i t e  c o r r r l a t i o a  was establ iabed at pkcea between a 

s l ipping c lu tch  .ad high mercury values i n  atream madimants, which normally 

were col lected very c lose  t o  t h e  l a d e d  hel icopter .  Such r a l u u  were discarded, 

but a11 stream sediment sample r e s u l t s  a r e  swpcc t .  The problem is f u r t h e r  

complicatad by t h e  widespread occurrence of clarubar i n  the  placer  gold uu, 

a s  well  aa by the  f a c t  tha t  metal-rich lodes ue  enriched i n  mercury. In  

addi t ion,  r e p l i c a t e  analyses f o r  mercury on s p l i t s  of t h e  mame ...pie were 

very erratic--values reported varied up t o  800 percent ,  and averaged 300 

percent. Nwerthsleas ,  i t  remain8 t r u e  t h a t  mercury s h m d  a depeud8ble 

cor re la t ion  w i t h  high wtal values i n  mineralized sample6. 

Although the geology of each quadrangle is discussed separately i n  the 

following pages, a general sumary  of the geology of Seuard Peainsula is  

appropriate. P r i o r  t o  the  present  mpping, t h e  knowledge of h a r d  Peninsula, 

except f o r  the  Nome area,  was based e n t i r e l y  upon recomaisaance aurrreyrr 

dat ing f r o r  about 1901-1910. With the  mining of two quadrangles in the Pork 

MWntaina (f ig .  1 )  b e m e n  1960-1965 ( S a w b u r y ,  1965; in preas) the s t r a t i g -  

raphy and s t r u c t u r e  becane b e t t e r  Lam. Of g r e a t e s t  h p o r t a n c e  raa t h e  



recognition that rocks of the Seward Peninsula a r e  p a r t  of a grea t  b e l t  of 

th rus t  fau l t ing .  The th rus t  b e l t  h a m  baen rtamed the Col l i e r  th rus t  b e l t ,  t o  

honor A. J.  Col l ie r ,  U.S. Geological Survey, who did reconn8issance mapping 

on the  Sward Peninsula between 1900-1910, and who f i r s t  recognized t h a t  

l inestones of t h e  York Mountains vere not i n  n d  a t r r t i g r a p h i c  poai t ion 
' 

above the  underlying "Slates of the  York Begion" (Collier,  1902, p. 16-19). 

Recognition and lapping of t h e  th rus t  b e l t  have c h r i f i e d  relat i tma which 

puzzled the  e a r l i e r  workers, aa. f o r  instance, the  apparent interbedding of 

low rank and mildly deformed rock4 with i n t e m e l y  deforoed and high-rank 

metamorphic roclea (Smith, 1910, p. 26, 52). The recognit ion of 8 regioaul 

metamorphism, ilnpreaaed upon the th rua t  shee t s  and becoming progressively 

atronger eastward and southeastward froan the  western Sward Peuineula, a l so  

has helped c l a r i f y  these puzzling relat ions.  

For the  in te res ted  reader, the  more recent publications deal ing with 

the  geology of the  Seward Peninsula a r e  l i s t e d  i n  the  bibliography of t h i ~  

report .  

Stratigraphy 

S t r a t i f i e d  rocks of Precmbr im,  Paleozoic. Ter t i a ry  end Quaternary age 

a r e  k n m  on t h a t  par t  of t h e  Seward Peninsula cwered  by thim report.  Rocks 

of Jurass ic  and Cretaceous age a r e  widespread on the  eas te rn  Sword Peninnula 

(Patton, 1967; Mi l le r ,  1969) but a r e  not discussed herein. 

Precambrian Rocks.--Older rocka of Precaatbrian age form t h e  bedrock of 

most of the Kigluaik and the  Bendeleben Plomtains; r o c b  of younger Precambrian 

age a r e  widespread over the Seward Peninsula. The oldent rocks cons i s t  of 

ortho- and paragneisses, c r y s t a l l i n e  marble with o l i v i n e  o r  monticel l i te ,  and 

th ick  biotite-garnet-andaluslte schists. An age date .  w i n g  the  rubidium/- 

6trontium method on whole rock, of 750 m.y. was obtained by Carl  Hedge (ora l  

camnmication, 1969) cm paragneiss col lected by Saiusbury froa the Kigluaik 

b u a t a i n n ;  thim age is believed t o  r a p r u c n t  the  age of ~ a t a ~ ~ r p b i a ,  not 

the  u l t h t e  age. Thwe older  rock8 hava been divided i n t o  m a 1  u n i t s  on 

mapa a c w m p a ~ i w  t b i s  report ;  they v a n  o r i g i n d l y  called t h e  U g l u a i k  Group 

by I(off i t  {1910), ~ h 0  a160 r8~0pllixcd 9-d 8Ubdivb%OUS. 

A thick uaquance of greenish-colored acbfmts with mmerau i n t e r c a l a t e d  

schimtme marble8 is yrungm thrn  t h e  U g l d  Group b a t  probably in .till of 

Precambrian age. Tbme mcbi.ts, char8cter ized by ch lur i t aap ido te -a lb i te -  

a c t i n o l i t e  (or glaucopluna)-garnet, c a l c i t a  schiatu,  probably repreaent  m 

ancient  volc.lric t e r rm.  They a r e  c a l l e d  t h e  Hma Grwp i n  t h i s  r e p o r t ,  

although the   NO^. Serien o r i g l m l l y  included nrmcrou th rus t  s l i c e s  of marble 

of Paleoroic age, and w u  considered t o  be  "of Paleozoic or possibly Pre- 

cambrian age" (Brooke, Richudmm .pd C o l l i e r ,  1901). The Nara Croup rocks 

represent  blueschist  o r  r e t r o g r d e d  bluenchist  r o c k  that ware subjected t o  

intenee dynamic hetamorphiam nomathe i n  t h e  l a t e s t  Rhc.llbrirn ( S a i ~ b u r y ,  

Colemen and Il.ch.doori.n, i n  preas).  

Above the  lome Group rocka is  8 th ick  8equence of black, g r a p h i t i c ,  s l a t y  

rocks that o r i g i d l y  c o m i ~ t e d  mainly of milt-sized quartz  g ra ins  i n  a 

carbonaceow matrix. l w  wtamcrrphoasd t o  slates containing white mica, 

graphi te ,  and, local ly,  c a l c i t e .  t b w a  rock.  were ca l led  the  "Slate o f  t h e  

York ILegion" by Coll ier  (1902) and the  Kuzi tr in  Series  by Brooks (1901). I n  

t h i s  report  they a r e  cal led the  "Slate of the  York Region," and a r e  shoun by 

map symbol pOs. They a r e  believed t o  be  of Late Recambrim age, although 

they can be demonstrated only t o  be of pre-Ordovician age, hence t h e  map 

symbol p0s. 

The "Slate  of the York Begion" grades upward, i n  the York Mountains, i n t o  

a thin-bedded, argillaceous dolomitic limestone, d e f i n i t e l y  of p r e 4 r d w i c i a n  
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and probably of Lateet P r e c d r i a n  age, which is  succeeded by an u h m  

thickness of t h i n - t o  medium-bedded dolomitic and argi l laceour  Itmestone. *re 

rock6 a r e  described i n  d e t a i l  by Sainabury (1965). Thcy outcrop w e r  wide 

areas  of the  T e l l e r  B-3 of t h i s  report  (pol). 

Paleozoic Bock#.--The o l d r r t  rocks of known Paleozoic age on the  Saward 

Peninsula a r e  Ordovician carbonate rocks. The a n t i r e  Ordwician is represented 

by severa l  d i s t i n c t  un i t s  (Sainnbury, 1965) i n  an a h s t  unbroken sequence of 

ccmpletely unmetamorphosed carbonate rocks i n  the  York Mountains. The tramni- 

t iw t o  S i lu r ian  carbonate rochi i r  r h o w  i n  a thrunt  p l a t e  i n  the  eastern 

York Mountains (Sainsbury, i n  p re r r )  west of the  Dun River. Carboaate r o d u  

of Late S i lu r ian(? )  age a r e  exposed i n  a wall window in the  th rus t  sheets  

i n  the  Te l le r  C-3 quadrangle (not included i n  t h i s  report)  eaat  of the point 

where the  north fork of Arctic Creek takes a right-angle bend t o  t h e  veet.  

Similar-appearing carbonate rocks probably of s imilar  age outcrop a t  the  

northeast  edge of the Tel ler  B-3 quadrangle (SW1). 

Carbonate rocks of probably Devonian age a r e  exposed in a smpll kl ippe 

of marble on the  top of Harris Dore ,  eaat  p a r t  of Bendeleben C-6 quadrangle, 

for f o s s l l a  of possible  Devonian age were obtained there in 1968 (Sainrbury, 

personal observation). Whether the  a n t i r e  Devonian syatam is reprerented or  

no t  cannot be  determined yet .  

Carboaate rocks of probable Hi r r i s r ipp ian  age a r e  reported from a l a r g e  

area of contorted limestone i n  the Te l le r  C-6 quadrangle (Collier,  1908, p. 81) 

not included i n  t h i s  report .  No rocks of Penneylvanian or  Permian age a r e  

known on the  Sevard Peninsula. 

Mesozoic Bocks.--Rocks of Mesozoic age i n  the  area cwered by t h i s  repor t  

cons i s t  e n t i r e l y  of f e l s i c  in t rus ive  rocks of Mid- t o  Late Cretaceous age. 

These i n t r u s i v e  rocks generally a r e  b i o t i t e  grani te ,  with grain s i z e  ranging 
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from fine-grained t o  coarsely porphyritic.  The fine-grained in t r ru ivea  a r e  

ree t r ic ted  t o  the  Kiglualk Hountdlrs, whereas the porphyritic gradtea caprise 

i r o l a t e d  stockr a t  sca t te red  l o c a l i t i e s  em the cen t ra l  a d  wastern par t8  of 

the peninnula. Tha lcaow t i n  8 d  beryl l l -  depmi t .  u a  associated with t h e  

porphyri t ic  g ran i tes  (Knopf, 1906; Sainrbury, INS). 

Ter t ia ry  Bob.--Bocks of Ter t ia ry  age on t h e  c e n t r a l  .ad western Sewsrd 

P a n ~ s u l a  cmmist of i so la ted ,  -11 exposurer of lignitic bedm i n  the  lake- 

cwered f l a t s  of the Kuzitrin md loxapaga El- i n  the  Banddeben 8-5 quad- 

r m g l e ,  end of a s ing le  boulder found on the inner adee of lopp L.goon, i n  the 

T e l l e r  C-6 quadrangle (not included i n  thin repor t ) .  It is probable that 

Tert iary rocks cover l a rge  eubmarina arcu off Nome and t h e  veatarapoat S a w 4  

Peninsula (Hopkins, 1968, o r a l  connunicaticm). Cwl-bearing rocks of  Ter t i a ry  

age a l r o  occur i n  Coal Creek, a t r i b u t a q  of t h a  S i n k  River, nor th  of lor 

(Coll ier ,  e t .  a l . ,  1908, p. 83). 

Quaternary Rock..--Extensive l a v a  f i e l d s  of Quaternary age cover l a r g e  

arean i n  the  c e n t r a l  Sward Peninsula, and make up a l a r g e  a r e a  of t h e  T a l l e r  

3-3 quadrangle ( t h i r  report) .  They a r e  not wel l  studied-those i n  t h e  T e l l e r  

B-3 quadranglar loca l ly  a r e  nepheline-bearing alkdic basa l t s .  C-ted 

conglomerates that represent  old d e l t a i c  deporita occur a t  sca t te red  localities 

near present stream along the  York Terrace, of probable Parmouth age, i n  the  

Te l le r  8-4 and B-5 quadrangles. They a r e  described i n  a previous repor t  

(Sainsbury, 1967). 

Unconrolidated deposi ts  of Quaternary age a r e  widespread i n  t h e  area 

covered by t h i s  report .  They include g l a c i a l  depoaits of Wiaconsinm age 

along the  north f ron t  of t h e  Kigluaik Mountains, older ,  high-level gravels  

re la ted  t o  a former baee level, of which t h e  lbugarok Gravels, diecuseed under 

the  Bendeleben C-6 quadrangle, a r e  of posr ible  economic i n t e r e s t ,  and extensive 

deposi ts  of s i l t  and l o w s  alo& the  m j o r  r i v e r s  and the  f l a t s  m r o w d i n g  

Inuruk Basfn. 
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EWEMMIC GEOL&X 

Only the  s a l i e n t  features  of the  econmic geology of tha c e n t r a l  and 

western Seward Peninsula a r e  discussed i n  t h i s  report .  The e c w d c  geology 

of each quadrangle includad with t h i s  repor t  is discussed in the  following 

f& sect ions keyed t o  each quadrangle. 

The Sward P e n i ~ u l a  ham produced more than 6,000,000 ounces of  gold 

and more than 2,000 long toas of tin @.S. mologica l  Survey, 1964), which 

constitute the  bulk of the  meta l l i c  m f a e r d s  produced. Large rarerveo of 

f l u o r i t e  containing beryllium minerah ,  and s i g ~ i f i c a a t  r i m e m s  of t i n  and 

tungsten are known i n  the  Lost River a rea ,  Ta l le r  B-5 quadran* (Sainsbury, 

1963; Lorain, et. a l . ,  1958). A l l  t h e  s ign i f ican t  lode deposits of t i n  aMi 

beryllium a r e  associated with porphyri t ic  b i o t i t e  g ran i te  e t m b  which a r e  

enriched i n  t i n .  and considerably enriched i n  beryllium, i n  comparison t o  

"normal" g ran i tes  (Sainsbury and Hamilton. 1967; Sainebury, 1965). The main 

t i n  lodes a t  Lost River a r a  local ized i n  dikea intruded i n t o  normal f a u l t s  of 

a s t rong s e t  trending about N. 75'-85' E. i n  the  cen t ra l  York Plouncaina, whereas 

the  beryllium deposits mainly a r e  local ized along th rus t  f a u l t s  h e r e  they a r e  

intersected by lamprophyre dikes intruded i n t o  the  noimal f a u l t s .  Mineral 

deposi t ion is post-granite age; east-trending f a u l t s  and dikes contain ore-- 

bu t  a s t rong a e t  of PI-S f a u l t s  i a  barren. 

Going eastward and southeastvard f o r  about 50 miles from Lost River, the 

I -S  f a u l t s  swing t o  about N. 15°-200 E. and many of them a r e  hydrothermally 

a l t e red  and cemented by white quartz  and tawny jasperoid. In  the  B3gluaik 

Mountains and the cen t ra l  Seward Peninsula these f a u l t s  contain anomalous 

amounts of metals, including gold, but no major deposit6 are  known. Near Nome, 

mineralized f a u l t s  of t h i s  system contain gold and silver-bearing minerrtls. 

Erosion of theee mineral deposit6 has contributed la rge  amounts of gold t o  

placer deposits,  such a s  tha t  on Anvil Creek (Hmmel, 1960). 
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In t h e  c e n t r a l  Sewed Peeinmula, both north a d  south of the  Kigluaik 

Ilountaina, -tous copper prospects arm kawn. The present atady has shavn 

t h a t  these belong t o  tvo d i s t i n c t  types: 

The moat c m  type, exemplified by t h e  wmwrom small deposi ts  i n  Iron 

Creek i n  t h e  Solomon W quadrangla (not included i n  t h i s  report) ,  and the 

Ward Hountaius copper prospect* i n  'rh. T e l l e r  01 a d  D-1 quadrangles (C-1 is 

included v i t h  t h i s  report)  cons i s t  of t race  to minor v t s  of copper m l f i d e  

(and saconduy  a u r i t a  .lld mahcbitm) i n  b d a d  quartz  which hrs replaced 

c u b o n a t e  rocka i n  the upper p la tas  of t h n u t  f a u l t s .  O f  these, only  the  Wmd 

Hountain depos i t  h u  produced a few t o m  of ore,  a d . t b e  prospectors ware 

constant ly pussled by the  f a c t  t h a t  s h a f t s  that a t a r t a d  i n  copper-beuing 

u t e r i a l  ran out  of mineral "as aoon PB they went out of the  Ur" (o ra l  

coummication, Hugo Lindfors, 1967). More than r dozen prospects of t h i s  type 

vare v i s i t e d  i n  1967-68; they d i f f e r  only i n  the r e l a t i v e  amaunt of replace- 

w n t  quartz. There is n o t h i w  t o  auggest that these lodes ever w i l l  be 

cammercially p rof i t ab le ,  f o r  copper minerals do not penetrate  the  r o c b  

beneath the  th rus t  plates .  

The aecond type of copper deposi t  is exemplified by d l  deposits vfiicb 

have been explored i n  the  Nome D-1 quadramgle (see -1, 1962). Thcre 

copper-bearing replacement quartz occurs on the  border8 of netamorphosed 

in t rus ive  rocks or ig ina l ly  of d i o r i t i c  composition. 

Chalcopyrite aLso occurs i n  s c h k t o s e  s i l i c i f i e d  l i e s t o n e  now i n  t h e  

c h l o r i t i c  s c h i s t s  of the  Home Group; subsequent movement has deformd and 

broken the  copper-bearing beds so  t h a t  the  p o s s i b i l i t y  of minable lodes is 

considerably reduced. Hone have been erplored s u f f i c i e n t l y  t o  ee tab l i sb  

minable reserves.  



Elseuhere in the  Nome and Solomon quadrangles, e a r l i e r  workem notad 

the tendency f o r  copper minerals t o  occur a t  the  contact  between heavy-bdded 

limeatone and the  underlying sch i s t ;  Smith (1910, p. 141) discuaeed severa l  

of these  i n  which replacement quartz with t r a c e s  of copper sulfide. l i e s  a t  

the  base of limcgtone now knmm t o  be th rus t .  

Sharply defined vein deposi ts  characterized by a n t h a y - b e a r i n g  minerals 

a r e  videopread i n  t h e  Home area  (Smith, 1909, p. 28); me of the  largest  is 

i n  Boclcy Wuntain Creek. Solown D-6 quadrangle (not included fa thin report) .  

where a s t rong veia  with up t o  6 f e a t  of 8ol id  su l f fdce  can b e  traced about 

3,000 f e e t  (Sainsbury, 1953, personal observation). S W l a r   vein^, but r n u l l e r  

and l e a s  continuous, a r e  exposed a t  many places, a t y p i c a l  one being on the  

northwest bank of the  Pi lgr im River j u s t  south o f  t h e  edge of the  Bepdeleben 

D-6 quadrangle. Many of these  m i n e  carry considerable s i l v e r  and gold; t h e i r  

development has not  been a t t q t e d  because of the  high antimony content. Host 

of these  ant iway-bearing veins  a r e  r e l a t i v a l y  young, pomsibly of Tert iary age. 

Cinnabar is present  in concentrates from many of t h e  p lacer  gold concen- 

t r a t e s  i n  the  Seward Penineula. Cinnabar nuggets aa much a s  1 inch i n  diamzter 

have been observad i n  p lacer  concentrates i n  the  T e l l e r  A-3 quadrangle. leadillg 

t o  the  hope t h a t  lode depos i t s  may be found. As mercury and gold of ten a r e  

associated geochemically, the widespread occurrence of t h e  two metals in t h e  

Seward Peninsula is not uncommon. A8 pointed out i n  a d e t a i l e d  report  on an 

area around Serpentine Hot Spring, Bendeleben D-6 quadrangle (included i n  th is  

report)  an increase in mercury content is c h a r a c t e r i s t i c  of bedrock aamplee 

containing t r a c e  t o  l a r g e  amounts of lead, zinc, s i l v e r ,  copper, antimony, 

gold, a r sen ic  and t i n  (Sainsbury, b i s o n ,  Blachadoorian and Richards, i n  preen). 

This b r i e f  ermrmary of the types of lode deposi ts  i n  c e n t r a l  and vestem 

~ e w a r d  Peninsula is not  complete--detailed information is ava i lab le  i n  the  
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reprtm l i a t e d  i n  *a r*ferancaa. Banvar .  i t  h-rtaut t o  &iza tbit +., 
diverme type8 of rindpal depositn, of probably dive& y e a ,  arc 'M on -C-- 

-$-+.: 
Seward Peninsula.  over, m y  of tb. r icber  gvld p l a c u s .  including dv ' 

4' + 

placers  in the  K- a r w ,  and a l l  t h e  t i n  placer8 can ba s p a t i a l l y  cor re la ted  
6 

with lode dtposl ta  such d i s c r u . d  herein. 

rsrrrxvrrrolllt GE0UW;IC QIIAUUSGLE w s  

The s h o r t  t e x t  t h a t  f o l l b r r  @vee the  u l f e n t  geologic relatiorre and 

rock un i t8  of e8ch idi* q d r r l l p l e ,  a d  b r i e f l y  d e e c r i b u  tha e c m c d c  

geology. It should b e  born* i n  .id th.~ the extennivt tundra cover e f f a c t i v o l y  

obscures much of the  bedrock g e o l O € T - / & e d  margins of L e  tundra are r a t h e r  

a r b i t r a r y ,  but  d m  s lope  f r d m p p e d  contact,  bedrock is a h t  c c u p l e t e l j  

mantled by an unbroken mt of vegetation. 

-'?I 

Gmerdl Gaol igg. 
k c e p t  fo r  the  g ig lua ik  Mountains, of bedrock of t h e  Idler A-1 

quadrangle is covered by tundra, s i l t , i g l a c f h l  m r a i n e  end n-rou thaw 1-8. 

The a i l t a  mainly repreaent flood-plaln depoeits of the  Kuzi t r in  snd K r u z g a ~ p a  

Mvera. The moraines, r e l a t e d  t o  WiF-inan ~ l a c i a t i o a .  l i e  along t h e  north 

f r o n t  of the  mountains. and f o r  the  9.t p u t  a r e  b o d e d  on th. 8011th by t h e  

g ig lua ik  f a u l t ,  which is still a c t i v i  a d  extends across  t h e  e n t i r e  quadrangle. 
i 

Layered bedrock -its i n  the g i g p i k  Mountains Consist of Precambrian 
I I 

rocks o lder  than the  Nome Group* These fads belong t o  t h e  Kigluaik Group of 

m f f i t  (1913. p. 20). C o l l i e r  (1908, p -  $6) and Brooks. Richardnon and C o l l i e r  

(1901, p. 27). Several units have beea j i f fe ren t ia ted  but ,  m i ~  t o  incomplete 

mapping i n  the  cen t ra l  p a r t  of the  quaddngh, they a r e  not  e v e m e r e  del in-  

eated on the  geologic maps. The o l d e s t ' b c h  a r e  plagioclane-quartz-biotite 

hornblende paragneisaes (flgnl) d t h  injrbedded c a l c - s i l i c a t e  rocks; these 
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rocks underl ie  the dense c r y s t a l l i n e  marble o r  limestone (ph)  that forms much 

of the bedrock i n  the  c e n t r a l  ll lgluaik Ilountaiw. An upper paraguefso u d t  

(pEgnu) has been dated by t h e  whole-rock r u b i d $ m s t r w t i u m  r~ethod a s  

750,000,000 years (Carl Redge, o r a l  c ~ n i c a t i o n ,  1969). This da te  probably 

represents  the age of the metamorphism ra ther  than the a b m l u t e  .gc. Thick 

biotite-garnet s c h i s t  (p6b) with a un i t  of clllcarears intcrbeda (p6bm) lie8 

above t h e  upper gueiss. Marye Mountain, a low h i l l  r i s i n g  from t h e  silt f l a t 8  

of the Kuzi tr in  and Kruzgrmepa Rivers, consists of s f i i l a r  metamorphic rocks 

cu t  by numerous dikes of g ran i te .  

Fine-grained b i o t i t e  g r a n i t e  of probable Cretaceous age f o r m  n w r o u s  

s tocks i n  the  western p a r t  of the  Kigluaik Mountains, a s  well as  l a r g e  numbers 

of sills and dikes (not mapped) i n  the b i o t i t e  s c h i s t  t o  the  east .  Grani t ic  

orthogneiss is included i n  the g rsn i te  local ly.  

Ore Deposits 

No lode o r  placer deposi ts  i n  the T e l l e r  A - l  quadrangle have been mined 

and no la rge  anomalies i n  mineralized rock were detected by saraplillg. No 

stream sediment o r  permed concwtra te  samples were col lected.  

Bumerous a l t e red  zones along f a u l t s ,  near grani te  contacts,  a d  associated 

with c a l c - s i l i c a t e  bands a r e  plainly v i s ib le .  A few samples of such a l t e r e d  

rocks contained anomalous mounts  of = t a l a ,  a s  l i s t e d  i n  t ab le  1. The calc- 

e i l i c a t e  and t a c t i t e  zones have not been sampled i n  d e t a i l ,  and schee l i t e  

could be more common than indicated. In  many samples of rocks, ubiquitous 

graphi te  appears as  small gray metallic-appearing f lakes  r e a d l i n g  s u l f i d e s ,  

but analyses of such rocks consis tent ly a r e  disappointing. 

A system of f a u l t s  a t r i k i n g  about N-S is well developed in the  Te l le r  A-1 

(and A-2) quadrangles; these f a u l t s  a r e  l a t e  and commonly a r e  cemented by 

khalcedonic s i l i c a  and white quartz. with p y r i t e  loca l ly  abundant. Several 
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samples of m e  such f a u l t  zone in the va l ley  W e a t  of the lake at a l t i t u d e  1,340 

f e e t  contained anomalous amounts of s i l v e r ,  arsenic ,  rol+en1p, anti- md 

mercury, but less than .02 p p  of gold. 

TBLLHB A-2 

General Gtology 

Much of the T e l l e r  A-2 quadrlilgle is coverad by tundra, water and uncolr 

sol idated dcpoaita of g l a c i a l  moraine, ouh..b, or  str-deposited silt a d  

sands. Bedrock is  u p o s d  on ridpetope 'in t h e  mrtkwast, and in tha Kigluaik 

Nomtairu t h a t  continua westward frcm Tel le r  A-1. Schiatn und pe tamrphic  

rocks of tbe  I i g l u d k  Group a r e  exposed continuously fn t b e  Kigluaik Momtalan 

south of the Kigluaik Faul t .  Several m t a m r p h i c  units a r e  d i f fe ren t ia ted :  

the o ldes t  consists of interbedded g n e l s e s ,  s c h i s t s ,  d ca lc -s i l i ca te  rocks 

( W u ) ,  injected by gne iss ic  fine-grairtsd g r a n i t i c  gneiss  (-1. It is over la in  

by a sequence of marbles and ca lc -a i l i ca te  rockn (p6bm), in te rca la ted  with t h i c k  

biot i te-garnet  s c h i s t  (Mb) against t h e  Kigluaik Fault.  A small stock of f ine-  

grained b i o t i t e  f r a n i t e  (Kgf) intrudes the  marble d t  ard has created t a c t i t e  

lenses with b i t s  of s c h e e l i t e  local ly.  Bxposuree i n  the n o r t h e s t  and along 

Tuksuk Channel c m i t l t  of the c h l o r i t i c  e c h t s t s  md nchistose ~ a r b l e s  of t h e  

Nome Group. 

Unconsolidsted deposi ts  conaiat of l a r g e  m r a i n e a  of Wlsco~lslnan age 

along the  e n t i r e  f r o n t  of the  Kigluaik Mountains and an apron of outwaah 

deposi ts  beyond. The aoraines a r e  cut and displaced by the  Xigluaik Faul t .  

Between the  outwash fa- and ImuruL Basid, collapsed banks of thaw 1- shov 

tawny-colored s t r a t i f i e d  sand with silt lenses  (Qss), over la in  by loess and 

tundra. The lowlands i n  the  north and e a s t  p a r t  of the  quadrangle consist of 

orgaaic-bearing silts with massive i c e  lenses exceeding SO f e e t  i n  thickness  

and several  hundred f e e t  long. The i c e  lenses bave formed the  overlying s i l t  

i n t o  domes. c rea t ing  a s t range htmnocky topography suggestive of old moraine. 

Thaving o f  the i c e  lenses,  which a l so  occur i n  the s t r a t i f i e d  sand-silt  depoai ts  
1 2  



south of Imuruk Basin, has created numerous thew lakes. Imuruk Bitsin is 

expanding t o  the  mouth by coalesceuse of such thaw lakes. Exposures along 

Tuksuk Channel show gravela of loca l  o r ig in  overlain by v e l l r a s h e d ,  s t r a t i f i e d  

gravels l i tho log ica l ly  s imi la r  t o  the  Kouguok Gravels described i n  the  

Bendeleben B-6 quadrangle. A v e l l - p r e s e d  te r race  cu t  on bedrock a t  an 

elevat ion of about 18 f e e t  on the northeast s ide  of the  peninsula i n '  t h a  

northwest par t  of I m r u k  Baain i e  covered by ahall-bearing gravals  of foreign 

lithology. The te r race  is believed t o  represent a remnant of tha hagaron 

terrace,  which is extansive west of Grantlay Hsrbor in T e l l e r  B-3 (Sdnsbury, 

1967). 

Ore Deposits 

Small amounts of graphi te  is  the  only mineral c d i t y  tha t  has been 

mined i n  the Te l le r  A-2 quadrangle. No la rge  aaora l ies  were detected by 

sampling; analyses of samples of bedrock a d  stream sediments o r  concentrates 

tha t  contained anmalous amounts of metals a r e  l i s t e d  i n  t ab le  1. 

h e  graphi te  was mined j u s t  aouth of the gigluaik Faul t  on an unnamed 

tr ibutary of Glacier Canym Creek i n  the e a s t  p a r t  of the quadrangle. I t  

occurs as  massive lenses  several  inches i n  thickness, and as disseminated blebe 

and f lecks i n  intensely a l t e red  rocks near the f a u l t .  A mineral spring iesues 

from rocks j u s t  upslope from the  a d i t ,  and is coating the  Btream gravels 

bluish-vhite. A stream sediment sample below the  f a u l t  contaiun anmalous 

gold and zinc,  which, i n  conjunction with the a l t e red  aspect of the rocks 

nearby, suggests t h a t  the  area is hydrothermally al tered.  

Numerous s i l i c i f i e d  zones and quartz veins along f a u l t s ,  w e l l  expoaed on 

the northwest shorel ines  of Imruk  Baain. were sampled and analyzed f o r  gold; 

none contained gold i n  amounts a s  much as .02 p a r t s  per million. However, 

l i n t  f lakes of gold can be panned from beach gravels aear  these f a u l t  zones. 

Garnct i n  extensive red garnetiferous sands west of Windy Cove was derived 
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f r m  garnet s c h i s t s  of the  Kigluaik Mountains and, i n  marked cont raa t  t o  t h e  

garnet-bearing beach sad8 of the  Horn? area (Moffit, 1913), contain p r a c t i c a l l y  

no gold. 

A mample of t a c t i t e  developed aear a R31 plug of b i o t i t e  granite mar 

Oro Grade Crack i n  the e x t r r r a  ~ n r t h . u t  cornar of tha w r a n g l e  containad 

t race  amounts of t u w s t e a  .ad zinc;, panned concentrates from t h e  mil  coatained 

t race  n t a  of antimony and zinc. 

The 1Fncr.l po ten t ia l  of the T e l l e r  A-2 quadrawla doam not appear encour- 

aging; best lode p o s s i b i l i t i e s  a r e  probably f o r  schealite-bearing t a c t i t a ,  such 

aa m a r  t h e  g r a n i t e  that intrudes the marble unit  i n  the  Klgluaiks. Gold does 

mt s e w  t o  be abundant i n  beach. sands o r  outwash gravels.  

TELLER A-3 

General Geology 

The quadrangle is  extemively mantled by tundra. A l a r g e  g l a c i a l  moraine 

of W i s c o ~ i n a n  age (Qm) covers the  southeast par t .  Bedrock, exposed along t h e  

r idges and streams, is generally younger than i n  tha A-1 a d  A-2 quadrangles. 

Bedrock uni te  consis t  of c h l o r i t i c  s c h i s t s  and rnarble s c h i s t s  of t h e  

NOM Group ( S c l ) ,  g raphi t i c  "Slatas of the  York Region" (pOs), t h e  thin-bedded 

argi l laceous and dolomitic limestones of the  pre-0rdovician unit (p01). aud 

a l t e r e d  mafic in t rus ives  (pOg). Where n-rous gabbroic rocks have intruded 

the  graphi t i c  s l a t e s ,  i r o n  ard ~ragnesium added in v a r b b l e  amounts t o  t h e  e l a t e s  

has developed abundant c h l o r i t e ,  and given the  s l a t e s  a green color .  At places, 

the  green colorat ion i s  so  marked tha t  the  contact betreen c h l o r i t i c  s l a t e s  and 

a l t e r e d  mafic rock is  d i f f i c u l t  t o  ascer ta in .  These highly c h l o r i t i c  s l a t e s  

a r e  d i f fe ren t ia ted  on the  geologic map (phg). 

St ruc tura l  relations a r e  complex and have not been worked out ia d e t a i l  

because of the extensive tundra cover (Qc) and the  reconnaissance nature of 

the  mapping. The argi l laceous and dolomitic limestones a r e  i n  f a u l t  contact 

14 



wi th  t h e  "S la t e s  of t h e  York ~ e g i o d t  t h e  Heme Group c h l o r i t i c  s c h i s t s  a d  

l imestone are i n  p a r t  in f a u l t  con tac t  w i t h  t h e  e l a t e s  a l so ,  b u t  l o c a l l y  appear 

t r m n s i t i a n a l  u l t b  them. 

Ore Deposits 

For  more than  50 years ,  p l ace r  gold  has been mined by d l - m a l e  rathods 

and by dredges  i n  s e v e r a l  stream i n  t h e  T e l l e r  A-3 quuirmgla. Dredge8 oper- 

a t e d  on Gold Run south  of its confluence w i t h  t h e  Bluar tone River, .id on Deae 

Creek, which flows i n t o  Grant ley  Harbor. Small-scale d n i n g  u t i l i z i n g  e l u i c e  

boxes and bu l ldoze r  has been done p r i n c i p a l l y  on t h e  Bight  Fork of t h e  B l u ~ t o n e  

River ,  and on  Coyote and Dese Creeks and is  now i n  progress  on Eagle Creek, 

t h e  aouthwest headwaters of t h e  Right Fork of t h e  Bluestone River.  

Many concen t ra t e s  from dredges and p lace r  gold minee conta in  cirmabar,  

c a s s i t e r i t e  o r  platinum-group metale,  as w e l l  8s numerous other  metals. 

Cinnabar is widespread. and platinum-group metal r  a r e  r e l a t i v e l y  c-n i n  

concen t ra t e s  from Gold Run. Nuggets of c innabar  as much as an inch i n  d iameter  

a r e  found l o c a l l y ,  leading t o  t h e  in fe rence  t h a t  t h e r e  a r e  lodea of cinuabar.  

Geochemical Survey 

A s t ream sediment aumey was completed i n  1967 u t i l i z i n g  the -80 ueeh 

f r a c t i o n  of t o t a l  stream sediment. All s ~ l e s  were analyzed f o r  mercury, 

copper, lead,  z inc ,  and n i c k e l ;  o t h e r  elements were determined by a a f q u a n t i -  

t a t i v e  spect rographic  analyses. The l o c a t i o n  of a l l  sediment aamplea is p l o t t e d  

on t h e  quadrangle map; samples conta ining anomalous mercury o r  o t h e r  meta ls  

a r e  c i r c l e d  and a r e  l i s t e d  i n  t a b l e  2. 

As expected because of t h e  widespread occurrence of cinnabar i n  p l ace r  

concen t ra t e s ,  numerous stream sediments contained anomalous mercury. A f ew 

contained o t h e r  meta ls ,  p r i n c i p a l l y  a r sen ic ,  copper, l e a d ,  z inc ,  gold, a d  t i n .  

Because mercury and gold o f t e n  a r e  a s soc ia t ed  geochemically, mercury may be  

native mercury is used i n  111 p l a c e r  gold camp8 u an  r au lgaaa t ing  agent  f o r  

f i n e  gold, t h e  a n a l y t i c a l  remults f o r  mercury ehould b e  t r e a t e d  w i t h  caut ion.  

Hever thelesa ,  c e r t a i n  f a c t s  ehould b e  noted: 1) A l l  eamplee on  Dese Creek 

up t o  t h e  h o t  a p r i n g  d e p o a i t s  jumt above Soda Creek con ta in  W o u e  mercury. 

Although t h e  abandoned dredge a i t a  just abvve t h e  h o t  s p r i n g e ,  mercury-bearing 
' 

etream sediments cont inua uprtream f r t m  t h e  dredge. S.nples of mpongy l i m o n i t i c  

d e p o r i t s  a d  e i n t e r  f r o a  t h e  hot apringm contain momlou6 r a r c u r y ,  rri lver md 

gold.  2) The a n t i r e  B l u ~ t o n e  River ,  i t8  Right Fork, a d  t h a t  p o r t i o n  of h l d  

R u n  flowing nor the r ly .  cmt . In  .aommlolu r a rcu ry .  T b t  the mercury i e  not 

e n t i r e l y  r e l a t e d  t o  mercury l o o r  from mlgmnmt ing  p h n t e  i e  s h w n  by t h e  

con t inua t ion  of auorrmlous con ten t s  of mercury upatream from mining o p e r a t i o m  

on GoLd Run and Alder Creek and in uamiaed t r i b u t a r i e s  auch am Mag Creek. 

3) P l a c e r  opera t iona on  Eagle Creek, by Bon V. Davis, hava r e c m a r e d  pebble. 

o f  c h b a r ,  which accounts  f o r  the mercury i n  aedimentn of t h a t  atream. 

Dredge concen t ra t e s  f r o l  Gold Run and Deee Craek r l a o  con ta in  c i m u b u ,  ahorring 

t h a t  n a t u r a l  sourcar  o f  mercury e x i r t  there .  4) Hany of t h e  mercury a w r u l i e a  

aeem c o r r e l a t i v e  wi th  f a u l t s ,  o r  w i t h  l i n e a r 8  assumed t o  b e  f a u l t s ,  suggest ing 

t h a t  t h e  f a u l t s  may be  orineralized. 

TELLHB B-1 

General Geology 

The southern  h a l f  of t h e  quadrangle,  l ike  t h e  ad jo in ing  p u t  of t h e  A-1 

quadrangle t o  t h e  aouth ,  is e s s e n t i a l l y  covered by s i l t  and tundra;  f r o s t -  

broken bedrock is exposed only  on t h e  tops  of t he  h ighes t  h i l l s .  Less ex tens ive  

tundra  cover i n  t h e  n o r t h  expoaes bedrock geology t h a t  is cha rac te r i zed  by 

extreme complexity of t h r u s t  f a u l t i n g ,  and by inc reas ing  metamorphiem of t h e  

rocks i n  t h e  t h r u s t  p l a t e s  going e a s t .  
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Imbricate  t h r u s t  s h e e t s  i nvo lve  c b l o r i t i c  s c h i s t s  of t h e  Nome Group 

( N c l ) ,  g r a p h i t i c  "S la t e s  of t h e  York Region" (pOs), p r e 4 r d w i c i a n  thin-bedded 

a r g i l l a c e o u s  dolomit ic  l iatastone (pol) ,  and numerous t h r u s t  s l i c e n  o f  carbonate  

rocks  of d i v e r s e  appearance (Pz l ) .  East  of a l i n e  running EP-S near  t h e  cen te r  

of t h e  quadrangle, a l l  t h e  carbonate  rocks begin t o  show marked r e c r y ~ t a l l i s a -  

t im ,  development of a sugary t e x t u r e ,  and 1086 of o r i g i n a l  co lo r s .  The 

l imestones i n  t h e  western  ha l f  probably Pr i l l  be  subdivided and found t o  be  

f o s s i l i f e r o u s  with a d d i t i o n a l  mapping; those  i n  t h e  east half probably w i l l  

n o t  because of ~ t a r m r p h i m .  

The t h r u s t  p l a t e s  a r e  cu t  by a s t r o n g  system of f a u l t s  t r end ing  about 

N. 15' E . ,  a second s t r o n g  s e t  t r end ing  E-W, and a t h i r d  s t r o n g  s e t  t r end ing  

about N. 20' W.; t h e  r e s u l t i n g  d i s t r i b u t i o n  of rocks in t h e  nor th-centra l  p a r t  

of t h e  quadrangle is  chao t i c .  In t h e  no r theas t  p a r t  o f  t h e  quadrangle,  whicb 

was mapped i n  more d e t a i l  than t h e  r e s t .  l a r g e  t h r u s t  p l a t e s  of marble '%bury" 

t h e  s t r u c t u r e  i n  t h e  under lying Nome Group rocks,  which s t r i k e  nor thwester ly  

under t h e  t h r u s t  p l a t e s .  

South of the i n f e r r e d  Kaviruk f a u l t ,  outcrops c o n s i s t  most ly  o f  c h l o r i t i c  

s c h i s t s  o f  t he  Nome Group. Th i s  f a u l t  continues i n t o  t h e  Bendeleben B-6 quad- 

r ang le ,  where it s e p a r a t e s  major rock  u n i t s .  

The Nome Group on  the  long r i d g e  along the  border i n  t h e  no r theas t  a r e  

l a r g e l y  converted t o  garnet-glaucophane rocks of t h e  b l u e s c h i s t  f a c i e s .  

Ore Deposits 

No productive lode o r  p l ace r  d e p o s i t s  are k n m  in t h e  T e l l e r  B-1 quad- 

rangle .  At many p laces ,  t h e  l imestone along t h r u s t  f a u l t s  is  a l t e r e d ;  at some 

p laces ,  it i a  s i l i c i f i e d  and f a i n t l y  py r i t i zed .  Most s t r i k i n g  of t h e  a l t e r e d  

a r e a s  a r e  the  smal l  b locks  of red-stained carbonate a long Coco Creek, i n  t h e  

no r theas t  corner of t he  quadrangle. These, a s  w e l l  a s  t h e  carbonates  i n  t h e  

l a r g e  t h r u s t  p l a t e  veBt of t he  creek,  a r e  replaced i r r e g u l a r l y  by s i d e r i t i c  
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carbonate  con ta in ing  n u ~ e r o u a  snsll qua r t z  v e i n l e t s .  S.splea of the e a s t e r n  

blocks  conta ined t r a c e  amounts of gold  ( t a b l e  I) (mamplea ACB 332, 334), an 

d id  s q l e s  of a l t e r e d  l imestone wi th  q u a r t z  v e i n l e t s  a t  t h e  base  of the t h r u s t  

b lock  batueen Hunter and J o h m t o n  CraaLn (XI 427). Spectrographic analysem 

of t h e s e  sunplea  a r e  n o t  yet m a i l a b l e .  

TKLLga B-2 

Canaral  Geology 

Molt of t h e  bedrock of t h e  T e l l e r  B-2 quadrangle is c w e r e d  by tundra  a d  

m i l t .  Bedrock exposurea a r e  l i m i t e d  t o  b i l l t o p s ,  .ad even here it is reduced 

by f r o r t  a c t i o n  t o  a broken maas of d imoriented fragments. Except f o r  a sma l l  

f a u l t  b lock  of metamorphosed Paleozoic  l v r b l e s  (Pzm) i n  t h e  extreme n o r t h e a s t  

corner ,  on ly  c h l o r i t i c  s c h i s t a  a d  i n t e r c a l a t e d  mchi6tose m r b l e  of t h e  NOM 

Croup are exposed. Numerous s c b i a t o s e  l v r b l e a  are i n t e r c a l a t e d  i n  t h e  c h l o r i t i c  

s c h i s t s ;  the- u s u a l l y  g ive  rise t o  h i l l t o p s  b a r e  of tundra. Locally, as i n  

t h e  -s t -centra l  and eas t - cen t r a l  p a r t s  of t h e  quadrangle, t b e  r a r b l e s  exceed 

a hundred f e e t  i n  th ic lmess ;  many con ta in  impure c a l c i t e - c h l o r i t e  s c h i s t a .  

An extensive silt blanket  mant les  t h e  d o p e s  up t o  .n a l t i t u d e  o f  abou t  

250 f e e t ;  numerous thav  1ake.s a r e  davalopad i n  t h e  silt areas. Alluvium a long  

t h e  l a r g e r  streaw c o n a i s t s  of gravel .  A m a l l  t h e m 1  sp r ing  on  Black Crook 

Creek, a t r i b u t a r y  of Ig loo Creek near  t h e  e a s t e r n  boundary of t h e  quadrangle ,  

has  a s soc ia t ed  v i t h  it a smal l  area of g r a v e l s  cemented by hydrous i ron  oxide .  

Ore Deposlts 

No product ive  lode or  p l ace r  d e p o s i t s  a r e  known i n  t h e  T e l l e r  B-2 quad- 

rangle .  At a few p laces ,  f ine-gra ined s i l i c a  has  replaced s c h i s t o a e  marble 

at t h e  c o n t a c t s  v i t h  c h l o r i t i c  s c h i s t  o r  along c rosscu t t ing  f a u l t s ,  g iv ing  r i s e  

t o  s t a i n e d  qua r t z  veins .  A fev of t h e s e  were sampled. None contained d e t e c t a b l e  

gold  b u t  samples of banded qua r t z  c u t t i n g  l imestone on t h e  h i l l  between t h e  
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Agiapuk River and Igloo Creek contained anomalous ammts of copper, lead and 

zinc ( tab le  1).  The veins a r e  too emall t o  be  of e c o l l d c  i n t e r e s t ,  although 

eroaion of such veins might produce s m a l l  p lacer  gold deposi ts .  Present 

knowledge Indicates  tha t  the  Tel ler  B-2 quadrangle fs but poorly mineralized. 

TELLER B-3 

General Geology 

Bedrock i s  exposed i n  about half the  quadrangle a d  sur f ic i .1  deposits 

and water c w e r  the  remainder. 

Bedrock ~ 0 n s i 8 t S  of c h l o r i t i c  schists of the Nome Group ( f lc l) ,  p raphi t i c  

"Slatee of the  York Region" (pOs), a l t e red  mafic in t rus ives  of pre-Ordwician 

age (pOg), intensely deformed thin-bedded d o l w i t i c  and argillaceous limestones 

of p re4rdovic ian  age (pol),  Ordovician and S i lu r ian  carbonates (SOdl) , d i f -  

fe ren t ia ted  Paleozoic rocks (Pzm), and exteneive f i e l d s  of Pleistocene lava 

( Q t l ) .  A small segment of a th rus t  p l a t e  of Middle and Upper Ordovician l i m e -  

stones, l a rge ly  dolomitized and with abundant s i l i c i f i e d  tabulate  corala, l i e s  

on the  northwest boundary of the quadrangle ( O m ) .  A l l  the older rockn a r e  

believed t o  be in th rus t  f a u l t  contact. The pre-Ordovician l h e s t o n e s  a r e  

intensely deformed. The lavas unccnrformably o v e r l i e  t h e  older bedrock u n i t s  

as  wel l  a s  unconsolidated gravels in the  val ley of t h e  Agiapuk River. 

Mukacharni and Eva Mountains, a s  well  a s  a small h i l l  t o  the north, a r e  eroded 

volcanic necks of lava breccia. 

Unconsolidated deposi ts  consis t  of the  beach and terrace deposi ts  of 

Sangamon age (Qsb), of t e r race  deposits (Qt). of a th ick  si l t  blanket ( ~ e )  

along the  Agiapuk River i n  the eastern par t ,  of modern alluvium, and of exten- 

s i v e  tundra on a l l  but the  limestones, which a r e  bare o r  have thin tundra cover. 

Ore Deposit8 

Placer gold has been mined 19 Sunaet a d  McKinley C r e b ,  fl- aouth 

t o  Grantley Earbor, and i n  Allene Creek and a -11 d stre-  e a s t  of 

Sunrise Creak, f l m i n ~  north i n t o  the  Agbpuk River. Pine f l a k e s  of gold can , 

be p a d  from beach gravels  along Grantley Harbor, general ly  rbare white 

quartz  boulder8 become c w n .  

Alterad quartz-bearing f a u l t  zortas, o r  banded quartz  v e i m ,  occur a t  

8 e ~ e r a l  place. i n  the  q d r a l r g l e .  Ilo lodes bvo b w n  mined, alt- - m a  

proapect p i t s  have been dug on a l t e r e d  zones and quartz  veins, especially those 

veins cu t t ing  the nchiatoee limmtow (*La) northvcmt of Saturday Creek i n  

the east-central  p a r t  of the  quadrangle. Highly anomalous amounts of aercury 

and gold occur i n  a l t e red  s l a t e s  beneath the  t h r w t  i n  the e x t r c r e  northeast  

p a r t  of the quadrangle, and may r e f l e c t  eacapewat of rercury altmg t h e  thruat 

from Pleistocene volcanic cen te rs  t o  the south. Bedrock samples with & U O ~ ~ ~ C + I I ~  

metals a r e  ehovn m the  quadrangle map and l i s t e d  i n  table  1. 

Owing t o  the  general dearth of good placer deposits,  stream sediments in 

the  quadrangle were not sampled sys tora t ica l ly .  

TELLBB C-1 

General Geology 

The low-lying areas  a r e   antl led by tundra; the  bigher a r e a s  a r e  r e l a t i v e l y  
\ 

f r e e  of cover, especial ly  those underlain by carbonate rocks. Bedrock geology. 

l i k e  i n  the  Teller B-1, is  character ized by extreme c o q l e x f t y  of th rue t  

f au l t iog  . 
Imbricate th rus t  shee t s  involve c h l o r i t i c  s c h i s t s  of the  Nome Group ( N c l ) ,  

which a r e  d e r a t e l y  t o  in tense ly  s i l i c i f i e d ,  and th ick  s e c t i o w  of carbollate 

roclcs of Paleozoic age. In  general,  the  carbonate is exposed i n  the  higher 

a reas  and the s i l i c i f i e d  c h l o r i t i c  s c h i s t s  i n  the  lover. In  t h e  incompletely 
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mapped west and southwest p a r t  of t h e  quadrangle, t h e  carbonate rocks a r e  but  

moderately rec rys ta l l i zed .  Locally, as i n  the  west headwaters of t h e  nor th  

fork of Budd Creek, the  limestones a r e  dolomitized but  may e t i l l  b e  aaeigned t o  

u n i t s  o r i g i n a l l y  defined i n  the  Pork Mountaias, some 70 milen uaa t .  

The th rue t  shee t s  a r e  s t r w g l y  folded and locaLly mag be recumbent, as 

suggested by t h e  carbonate rocks on the  eaa t  s i d e  o f  Ilougarok Mountain. Although 

reconnaissance mapping bas  not del ineated a l l  the  th rua t s ,  the re  is no question 

but  t h a t  imbricate shee t s  of c h l o r i t i c  sch ia ta  a r e  inter leaved v i tb  carbonate 

rocks l o c a l l y  (headwatere of the  nor th  fork of Budd Creek). Tba t h r u e t  eheeta 

a r e  c u t  by s t roug f a u l t s  of a eystem e t r i k i n g  about N. 10'-20' E., c o n t i n w w  

with tbe  s e t  described i n  t h e  T e l l e r  B-1 quadrangle. 

The e a s t  f r o n t  of the  limestone terrane is marked by t h r u e t s ;  eaatuard,  

much of the  country is tundra-cwered, and re la t ions  carmot b e  adequately 

determined. A s teep ly  dipping and continuous b e l t  of dark-gray, eheared marble 

wi th in  t h e  Nome Group is  d i s t i n c t i v e ,  and has  been separated on t b i a  quadrangle 

map (peld).  In  t h e  nor theast  p a r t  of the  quadrangle, t h i s  dark carbonate merges 

with  other  carbonate rocks, some of which a r e  micaceous, t h a t  may b e  part of a 

u n i t  of t ec ton ic  o r i g i n  similar t o  t h e  one i n  the  Bendeleben C-6 and 8-6 qwd- 

rangles .  

As  in the T e l l e r  B-1 quadrangle, the  degree of r e c r y s t a l l i z a t i o n  of  the  

carbonate rocks increases  from f a i n t  on the west border t o  complete on t h e  eas t .  

Limestones i n  t h e  west l o c a l l y  are f o s s i l i f e r o u s  and probably can b e  subdivided; 

those on the eaa t  a r e  too c r y s t a l l i n e  f o r  subdivision. 

Probably the  most d i s t i n c t i v e  fea tu re  of the  quadrangle is  the widespread 

s i l i c i f i c a t i o n  of carbonate rocks and s c h i s t s  along zones. Hany of these  

s i l i c i f i e d  zones may be mineralized. 

Ore Depoaitr ,  

Copper prospects and t h e  p o e s i b i l i t i e a  of gold placers  e x i s t  i n  tha 

quadrangle. 

A 8-11 amount of  copper has barn shipped f r o a  t h e  b r d  Mountain prospects  

i n  a k l i p p e  of  carbonate rock8 a t  t h a  mxtr.u north-cantral p a r t  of the quad- 

rangle .  Tbe carbonate rockn a r a  u t e ~ i v e l y  8 i l i d f i d  d o n g  the t h r u s t  and 

along amall f r a c t u r e s  i n  t h e  ovmrlying carbonates.  Chalcopyrite, and Piaor 

mounts  of o tha r  c0pp.r su l f iden ,  a r a  d i s e d m t e d  along f a i n t  ladnaa i n  t h e  

s i l i c i f i a d  carbonate and a r a  concentrated i n  jo in ta .  Malachite d a r u r i t s  

g ive  b r i g h t  hum t o  hand-wrtmd p i l a a  of  o re .  Howvet,  both the r i l i c i f i c a t i o a  

and t h e  copper minerals are highly e r r a t i c  and 'no continuous orebody is apparant.  

At two places  on the  eaa t  f r o n t  of t h a  carbonate h i l l s  a t  t h a  head of 

bnry Creak, l a r g a  maasae of contorted ca rboru ta  abova t h r u s t  f a u l t s  h a  bean 

completely replaced by e i l i c a .  Tba southern one has  been prospected by two 

small a d i t s .  The a d i t s  expone minute amounts of copper s u l f i d l s  almont a n t i r a l y  

r e s t r i c t e d  t o  s t rong  v e r t i c a l  j o i n t s .  Althougb tha  s i l i c i f i e d  a r saa  a r e  a w a r d  

hundred yards long, copper s t a i n s  a r e  r a s t r i c t a d  t o  t h e  souther ly  one-wen 

here  t h e  copper content of d u a b l e  tonu8ges probably does not axc88d 0.1 parcen?. 

h l y  t r a c e s  of gold occur i n  m a  tha r i c h e r  specimens. 

El8ewhere i n  the  quadrangle, e s p e c i a l l y  i n  t h e  drainages of Budd Craak, 

s i l i c i f i e d  areas of s c h i s t  and l i w a t o n e  a l t e r e d  rocks along f a u l t s  con ta in  

anomalous emounta of metals,  e spec ia l ly  ae rcury  and a r s e n i c  ( t a b l e  1). Cinnabar 

nuggets occur i n  placer  concentrates  f r m  Windy Creek, euggeetiug that here  aa 

elsewhere on t h e  Sward Peninsula, gold and mercury a r e  gene t i ca l ly  re la ted .  

It i a  e n t i r e l y  poclsible t h a t  undiscovared gold p lace r s  map be found i n  s t reams 

d ra in ing  t h e  a rea  of s i l i c i f i e d  rocks. 

No geochemical reconnaiesance was made of t h e  quadrangle clving t o  termina- 

t i o n  of t h e  f i e l d  seaaon. 

2 2  



BENDELBBEN A-6 

General Geology 

Except f o r  the  Kigluaik PIountaina i n  the  southwest, the  Bendeleben A-6 

quadrangle is an area of subdued h i l l s ,  tundra-covered slopes, 4 lake-dotted 

lowlamdo. Exposed r o c k  a r e  a i d l o r  t o  those i n  the Tel le r  A-1 quadrangle 

adjoining on the  vest.  

Bedrock coas i s t s  noinly of metamorphic rocks of t h e  Klgluaik Series  

intruded by nuslerous stocks of b i o t i t e  grani te .  quartz-~oruonite(?) ,  md coarse- 

grained pegmatite. Chlor i t i c  s c h i s t s  of the  llcae Group crop out over a f.w 

square m i l e s  between the e a s t  end of the Kigluaik Hcuntains and the  Pilgrim 

River. Graphit ic  "Slates of the  York Region" occur on the  e a s t  end of the  

mountains and i n  the  northwest p a r t  of the  quadrangle. 

The igneous rocks a r e  more diverse than t o  the  w e s t .  Nost notable is the  

occurrence of numerow stocks of gneissic  b i o t i t e  grani te .  Coarse-grained 

pegmatitea, o f ten  displaying boudinaged borders and c a t a c l a s t i c  texture,  a r e  

l a r g e r  and possibly more c m  than i n  the  adjoining Te l le r  A-1 quadrangle. 

These pegmatites seem more nmeroue near t h e  gneissic  g ran i tes ;  n e i t h e r  g ran i tes  

nor pegmatites intrude the "Slates of the  Pork Region" or  the  N a e  Group, 

leading t o  the  poss ib i l i ty  tha t  they a r e  of Precambrian age. None of the  

pegmatites examined contain discernible  r a r e  minerals o r  beryl,  although black 

tourmaline i s  common. 

Extensive lalce-covered lowlands along the Pilgrim (Ktuzgamepa) and 

Kuzitrin Rivers consis t  pr incipal ly of silt and, south of the  Pilgrim River, 

g l a c i a l  outwash and aoraine. Of spec ia l  note  is  a well-marked te r race  along 

the  south s i d e  of Hen and Chickens Mountain; exposures through disrupted tundra 

show t h i s  t e r race  t o  consis t  of well-washed sand. 

O r e  Deposits 

Bo productive lode o r  placer  depoeita of note a r e  Lrtam in t h e  R e n d e l a h  

C 6  quadrangle. Bovcver, numerous g r a n i t i c  rocks, l u g e  md continuous a l t e ra -  

t i o n  zones along f a u l t s ,  and heavily s t a i d  brods of rataaorpbic rocks give 

hope that lode depooits may Qist. 1Cmy much a l ta rad  awca ru& srpld, 

geuerally by co l lmct im of about 10 or  20 pound. of chipa of s a i d  or a l t e r e d  

rocks. A fear stream s e d h e n t s ,  and p a d  concentrates, wre col lected d m -  

stream frcm some a l t e r e d  a reas ,  especial ly  i n  th. eastern part of the Kiglruik 

b u n t a i m .  Hone of the o q l w  of bedrock contaimd -cia1 amounts of 

minerals, y e t  m e t  contained a-lws molybdenum and zinc,  and sor  contained, 

i n  addi t ion,  one o r  more of the  folloviag: copper, lead. arsenic ,  gold, ant i -  

mony, t i n ,  tungsten, beryllium and biamuth ( tab le  1 ) .  

The widempread occurrence of t r a c a  m n t s  of mlybdaaum in bedrock a d  

r e l a t i v e l y  strong a n o m l i e s  i n  mtream sediment samplw, m e t  of which contained 

anomalous gold, wlybdermr, coppmr and zinc,  is espec ia l ly  noteworthy. Nowhere 

e l s e  in ' the shveral quadrangles here d i e c u a ~ e d  m a  such a consis tent  molybdenum 

anomaly found. The g e o c h d c a l  a n d i e a  M y  be re la ted  e i t h e r  t o  m h e r a l i m -  

t ion  along the  numeroue f a u l t s ,  o r  t o  the  gneiar u n i t  (Sgn) vbich probably 

iucludem unmapped orthogneisses o r  gaaiesic  g r a n i t i c  rocks. 

The Bendeleben A-6 quadrangle a l so  contains, i n  the  northeaster-at 

corner, the  ves te rnmat  of s s e r i e s  of a l t e red  dikes (Tka) generally trending 

eas te r ly .  These a l t e red  dikes a r e  l a rge ly  replaced by adular ia ,  and contain 

anomalous mounts of lead, s i l v e r ,  zinc and t i n .  I n  the adjoining Bendeleben 

A-5 quadrangle, not included i n  t h i s  report ,  silver-bearing galena is developed 

where these dlkes cu t  marble beds. 



BENDELEBEN B-6 

General Geology 

Tundra covera a l a r g e  p a r t  of the Btodeleben B-6 quadrangle also. The 

Xougarok River f lous  south through a broad waqy lowland i n  t h e  southeast.  

Exposed bedrock cons i s t s  of the  Nome Group, g raph i t i c  " S l a t w  of the  Pork 

Region," and a carbonate u n i t  t h a t  includes p a r t l y  r e c r y a t a l l i i e d  dark lime- 

stone. The contacts  between most u n i t s  a r e  probably thrunt  f a u l t s ,  an c l e a r l y  

shown by the  crosscutting r e l a t i o n  of the  c h l o r i t i c  8 c b i . t ~  w i t h  reapect  t o  

limeatones i n  the  northwest pa r t  of the  quadrangla. The c h l o r f t i c  s c h i s t s  not  

uncom~rody a r e  glaucophane-bearing; the w a i v e  garnet-glaucophane rockr could 

r e p r w e n t  metagabbros, f o r  loca l ly  they a r e  c lea r ly  i n t r u s i v e  i n t o  w n c h l o r i t i c  

rocks. Both the g raph i t i c  s l a t e s  and c h l o r i t i c  a c h i s t s  l o c a l l y  a r e  intensely 

deformed, shearad, and contain abundant highly contorted quar tz  v e i n l e t s ,  

e spec ia l ly  i n  areaa where poorly exposed l h s t o n e s  disappear abrupt ly ,  sug- 

gest ing proximity t o  l a rge  f a u l t s  o r  t h r u s t  f a u l t s .  

A widespread calcareous s c h i n t  (BEls) within the  No= Group auy be a 

t ec ton ic  un i t  i n  pa r t .  It includes dark limestones and marble s c h i s t s  as well 

am yellwish-orange weathering micacaous s c h i s t s  with ground-up quartz  v e i n l e t s  

and could represent a aashed-up zone along a major t h r u s t  f a u l t ;  moreover, 

c e r t a i n  o ther  zones which appear t r a n s i t i o n a l  between g r a p h i t i c  s c h i s t  and 

c h l o r i t i c  s c h i s t  could represent  zones of tectonic  mixing of the  two d i s t i n c t  

rock types. 

A small expanse of a l t e r e d  limestone, o r ig ina l ly  medium- t o  thick-bedded 

and dark-gray i n  color ,  i n  Benry Creek, a t r ibu ta ry  of Garf ie ld  Creek i n  the  

northeast  p a r t  of the quadrangle, d ips  beneath intensely sheared a d  a l te red  

s l a t y  rocks on the south; it fs in te rpre ted  ae a window in a t h r u s t  sheet.  

S u r f i c i a l  gravels  of two d i s t i n c t  ages, both of economic importance, cover 

l a r g e  areas  of the  lover  country in the eas te rn  par t  of the  quadrangle. The 
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older,  high-level gravel war c a l l e d  the  Kougarok Gravel of Pliocene t o  

Pleistocene age by Hopkina (1963). I n  1967, Sainsbury, then Saiasbury and 

kkchdoor i sn  in company with Hopkias, r e v i s i r s d  ~ r n y  of the  type imtcrops of 

the  Kongarok Gravel. Considerably sore work i n  1967 and 1968 by S.insbury a d  

K a c h a d o o r h  ccu t  ser ious doubts on t h a  ntatad extent ,  aga a d  t h i c h s  of 

these gravels .  They are nou believed t o  ba p r inc ipa l ly  of f l d r t o c e n c  age, 

based upon the wideaprud occurranca of f w s i l  i ce l redg .  c u t r  sca t to red  

throughout the gravels  where beet expoeed i n  gravel  p i t s  a t  Brakes Bottoat a d  

Eougarok larxling a t r i p  (Butdeleben B-6 q u d r m g l a ) .  At them l o c a l f t i e r ,  the 

Kougarok G r w a l s  consist of shingled subrounded gravel  with occarional cobbles 

o r  bouldera up t o  2 f e a t  i n  diameter; quar tz  h a s  up 50 p a c e n t  of t h e  gravels  

and c h l o r i t i c  s c h i s t s  and g r a p h i t i c  e l a t e  m c h  of the  r s r i r r d a r .  Leasea of 

sand and organic  matter, with wood d a t a  i n  >35.000 years)  are c- 

throughout t h e  gravel.  Tha gravaln atcad up tha w o k  U v e r  ru f a r  aa 

Neva Creek, where layers  of c h l o r i t i c  s c h i s t  bouldera and angular garnet- 

glaucophure rock a r e  c a w l y  interbedded with s t r m l a i d  sands r i c h  in r d  

garnet.  

The Kougarok River has trenched the  Kougarok Gravels on the  eas t ,  l e a v w  

a sloping grave l  face almoat 8 hundrad f e e t  high. On the west, the  gravele 

a r e  l a r g e l y  covered by tundra, but  exposures f n  t h e  placer  laires i n  Quartz, 

Dahl and Atlaa Creeks ahow t h a t  he re  the  gravels  t h i n  t o  a few f e e t ,  and a r e  

overlain by th ick  silt which represents  old loess .  Fragments of l i g n i t e  and 

carbonized wood i n  the Kougarok Gravel8 a r e  believed by Saimbury t o  come from 

coal-bearing Ter t i a ry  rocks that were exposed t o  stream ac t ion  during deposi- 

t i o n  of the  gravels ,  probably in pingo-like mounds such a s  a r e  now seen in 

the  Noxapaga River drainage, a fev miles  e a s t  of the  Kougarok River. 

Younger gravels  along a t r e a r s  conatat  of both reworked Ewgarok Gravel 

and stream sor ted  slope wash and alluvium re la ted  t o  the  present drainage. 
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Ore Deposits 

Placer  gold is  widcapread i n  the  Bcndeleben B-6 quadrangle, e spec ia l ly  

i n  the  drainage of t h e  Kougarok River, but  no lodes  ere known t o  have been 

mined. Placers  in D . h l  and Coffee Creeks have produced s i n c e  about 1901 

(Col l ier ,  et. al., 1908, g.  307); Dahl Creek is producing current ly .  The 

place rs  a r e  described by Brooks (Col l iar ,  a t .  al., 1908, p .  294-336); extensive 

mining a f t e r  World War I1 l a rge ly  coincided with  t h e  e a r l i e r .  Ho doubt many 

old channels l ie  buried beaeath the  gougarok Gravels, but f inding them w i l l  

r e q u i r e  expeneive geophysical methods. I n  1967. T h a n  E.  Smith of t h e  

Geological Survey made a aeiamic r e f l e c t i o n  p r o f i l e  a long t h e  l i n e  A-A' ca t h e  

map, t o  test f o r  an old channel of the  Kwgarok River. The s i n g l e  l i n e  sh-s 

a bedrock low along the projected N-S continuation of t h e  Kougarok River; t h i s  

poss ib le  o l d  channel has not been t e s ted  by d r i l l  holes.  

A preliminary evaluat ion of the  gold content of t h e  Kougarok Gravel was 

made i n  1967 by panning of bulk samples taken perpendicular t o  t h e  bedding 

ac ross  extensive faces  of gravel a t  Brakes Bottom and eaat  of Kougarok landing 

s t r i p ,  as w e l l  a s  by panning gravels  elsewhere. Concentrate8 were weighed and 

analyzed, and values  computed back t o  o r i g i n a l  yardage. Although t h e  d e t a i l e d  

r e s u l t s  a r e  no t  presented here ,  they suggeat tha t  t h e  bugarok  Gravel contains  

p a r t i c u l a t e  gold i n  t h e  range $.05-$.I5 per yard, general ly  i n  f i n e  colors .  

However, pannings of stream beds i n  8-11 s t r e a m  trenching the Kougardc Gravel 

contain  gold i n  flakes t o  over 1/16 inch, and i n  g rea te r  amount than unreworked 

gravel ,  ehowing t h a t  a secondary concentration of gold occurs. As t h e  exteneive 

g rave l s  on the  west s i d e  of the  Kougarok River between t h e  mouth of Quartz 

Creek and t h e  b u g a r o k  a i r s t r i p  a r e  reworked gravels  derived f r w  t h e  Kougarok 

Gravels,  these  extensive gravels  may contain gold i n  cmmercLal amounts. 

Ownership of these  gravels  is  unknown, but o ld  p i t s  suggest claims may cover 

a l l  o r  p a r t  of t h e  gravels.  
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No lode enen a r e  knrrvn i n  the Rendebben B-6 quadrangle, but  c0ar.e gold 

intergrown with  ve in  q u a r t s  is obtained from D a b l  Creek and &der Gulch o f f  

Coffee Creek. Ex temive  area. of a e r i c i t i d  and bleached 8Irt.e i n  D a b 1  Creek 

suggeat ac id  a l t e r a t i o n  r e l a t e d  either t o  hydrothemal  water  o r  t o  acid water. 

der ived from oxidisil lg mite. Bowtorr blauoder, a lw-th m i n u  on Dabl 

Creek atatem (oral  colrmunication, 1957) tht m a t t e a p t  wam d at one time 

t o  mino sn auriferoutt quar tz  l d g e  a t  t h e  had of l b d e r  Oulch. Ilo evidence 

of t h i r  o l d  mim rmmina, but  t h e  creek is f i l l e d  with iron-mtained q u a r t s  

boulders, which mpgeatm a lode  doar a i m & .  The old  m h a f t  a t  Dahl Creek, 

raportad by Brooke ( i n  C o l l i e r ,  a t .  a l . ,  1908, p. 312) md remtated by E i o p k i ~  

(1967, p. C-30) u p m t r a t i ~  4 h . t  200 f e e t  of IOUgarek Gravel* mam wt munk 

i n  gravel  but i n  a highly r rer ic i t izbd,  clay-rich a l t e r e d  zone containing 

ground-up and angular v e i n  quartz.  Similar a l t e r e d  bedrock f o r m  t h e  main 

gold-bearing " fa l se  bedrock" throughout much of Dahl Creek. The widempread 

a l t e r a t i o n ,  abundance of gold,  and the angular i ty  of gold .nd quart=,  ruggent 

t b a t  the  zone of h n e r a l l s e d  bedrock i n  Coffee Creek mntiwsd by Brooks (in 

Col l i e r .  e t .  a l . ,  1908, p.  313) does e x l a t  and may warrant a se r ious  evaluat ion.  

The placer  gold In Garf ie ld  Creek, i n  t h e  extreme a o r t h e m t  end of t h e  

quadrangle, i8 associated with  an intenmely mashed and veined a r e a  of s l a t y  

rocks which are believed t o  mark nearnera t o  a th rua t  f a u l t .  P lace r s  01% 

Crooked Creek, near Anderson Gulch, a r e  associated wi th  a l t e r e d  g r a p h i t i c  s l a t e  

veined v i t h  abundant carbonate  and quar tz ,  and a r e  near a known fau l t .  The 

evidence from t h e  e n t i r e  quadrangle suggerta t h a t  t h e  gold i n  p lace r s  is near 

its o r i g i n a l  source i n  mineralized s t r u c t u r e s  i n  b d r o c k .  



BENDELEBBN C-6 

General Geology 

The Bendeleben C-6 quadrangle c m s i a t e  of generally rounded h i l l s  through 

which the Kougarok River flows. The 1- slopes and va l leys  a r e  mentled by 

tundra. 

Bedrock uni te  a r e  s imi la r  t o  those in the 1-6 quadrangle; fn d d i t i m ,  

an extenaive th rus t  p l a t e  of metamorphoned carbonate rocks (Pzm) is preserved, 

aa a r e  amall klippen of carbonate rocka elmwhere. The relations brtvmm t h r  

glaucophane-bearing c h l o r i t i c  rch i s ta  (p6cl) and tha g raphi t i c  "Slates of the  

York Region" is  more cmplex  than mhown on the  map, and probably involvar 

imbricate th rus t  aheetr .  The graphi t ic  uni t  contains interbede of dark lime- 

stone which can be traced for  r w e r a l  milea, and on t h e  whole is l o r e  calcareous 

than t o  the  8011th m d  w e s t .  En the northarmoat p a r t  of the  quadrangle, the  

graphi t ic  rocks become phyl l i t ea ;  gravi ty data  suggests t h a t  a r idge of g ran i te  

underliee t h i s  area (o ra l  c ~ i c a t i o n ,  D .  F. Barnea, 1967). 

The carbonate rocks of the main mapped th rus t  p l a t e  a r e  m a t l y  racrystal-  

l ized t o  sugary-textured m r b l e s ,  but some of the o r ig ins1  color  difference8 

between them remain. Relation8 a r e  found which a r e  s imi la r  t o  thore near 

th rus t s  i n  unmetamrphoaed carbonate rocks in the  York Mountaim, 70 miles w e ~ t ,  

as ,  fo r  inrtance. extensive dolomitization along and above th rus t s .  Fosai ls  

of possible Devonian age were obtained fruo the upper kl ippe on h r r i s  Dome; 

elseuhere the carbonates a r e  s imilar  in grosa bedding and co lor  charac te r i s t i cs  

t o  the Early Ordovician rocks of the  York Mountains, but a r e  soderately recry8- 

t a l l i zed .  A l l  a r e  included i n  the  map u n i t  Pm. Locally a calcareous s c h i s t  

underlies th rus t  p l a t e s  of carbonate rocks, as  well a s  other map un i t s ;  it 

possibly i n  of t ec ton ic  o r ig in .  

Most of the  lower h i l l s l o p e s  a r e  covered completely by tundra tha t  c w e r a  

si l t  of var iab le  thickness, completely masking bedrock. Heander cu t s  along 
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eost stream disclome bedrock; tht boundary betwaen tundra (Qc) and bedrock 

i e  approximate only. 

Ore Depoeit. 

No lode deposi ts  i n  t h e  kndeleben 0 6  quadrangle h v e  produced coraar- 

c i a l l y ,  bu t  productiva placer gold dmpoaite u e  uideeprud.  Ehcb of the 

Kougarok River above b r t h  Fork hu been d r d g d  or  mined by dragl ine,  lu 

w e l l  an numarow a d 1  bancham of the  m g a r o k  Mver. A l a rge  area a t  t h e  

conflurnce of Taylor Craak with the Koqarok Rivar v u  drdged a f t e r  World 

W a r  11; t h a  d r d g e  is uintdnad f o r  fu ture  use a r o l d  m e t ,  o r a l  cM- 

cat ion,  1967). Mining hu be- p rac t ica l ly  contirmous along t h e  Kougarok 

a iver  upr tnam from Taylor Creak, and cont iming  up 13.CUin Creek ePd Wamhirrgton 

Creek f o r  8 w e r a l  mil-; the only ac t ive  placer mine i n  1967-68 was that of 

the  Tweet brothera on Wmhingtm Creek on benches about 1 mile above the  

confluence of h c k l i n  and Wanhiugton C r e e b .  A dredge a l s o  eincd gravels on 

Harris Creek, a t r ibu ta ry  of North Fork, i n  the  thrurrt p la te  of ca rbmate  roclu. 

Mort of the main placer gold deposi t r  can be c o r r d a t a d  s p a t i a l l y  with 

a l t e r e d  f a u l t  zones, both of th rus t s  and high-mgle fau l t s .  Such a l te red  xonam 

contain crushed quartz  v e l a l e t s  o r  fine-grainsd s i l i c a  with pyr i te .  Dredge 

concentrater y i e l d  unweathered fragments of galena, pyri te ,  and a gray, s i l v a r -  

r i c h  s u l f i d e  (ACB-279, t ab le  1) a s  well  as nuggets of p l d  cementhg fractured 

quartz. Exposures of bedrock i n  dragl ine cu t s  vest of the  dredge i n  t h e  

Kougarok River j u s t  south of Taylor Creek discloae numerous bydrothermally 

a l t e r e d  zones i n  the  graphi t ic  rocka which contain fractured quartz  v e i n l e t s  

ae w e l l  a s  abundant pyri te .  Samples of a l t e red  rocka contain artomalous mercury 

and arsenic ,  and p y r i t e  concentrate contains d e t e c u b l e  gold and numerous other  

metals (MI 175, 177, t a b l e  1 ) .  C a s s i t e r i t e  occurs i n  the  dredge concentrates 

f rom t h i s  area (ACB-282, t ab le  1 ) .  

Banded fine-grained s i l i c a  containing p y r i t e  and t races of chalcopyrite 

loca l ly  has replaced carbonate rockn above t h r u s t s ;  such replaced limestone is 
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well  exposed a t  the base of the  two small klippen near the  road i n  the c e n t r a l  

p a r t  of the quadrangle. Prospectors have made p i t a  on many such replaced 

carbonates, but none were extensively explored. 

BrnBLBBEN D-5 

General Geology 

The bedrock geology of the  vestemmost p a r t  of the D-5 quadrangle, west 

of a a t r o w  N-S f a u l t ,  is similar  t o  that of the adjoining D-5 quadrangle, f o r  

it contains the  e a s t  end of a b i o t i t e  g ran i te  stock intruded i n t o  the graphi t i c  

"Slatea of t h e  York Region" (pOa). Botb e l a t e  and gran i te  a r e  cu t  by f a u l t s  

which a r e  especial ly  numerour 8011th of the  grani te .  East of the s t rong H-S 

f a u l t ,  imbricate th rus t  p l a t e s  have juxtaposed marbles of Paleozoic age with 

micaceous c a l c i t e  achis te  (polm), "Slates of the York Region" and c h l o r i t i c  

a c h i s t s  of the Nome Group (pEcl). Limited exposures, and the reconnaissance 

nature of mapping, a r e  not suf f lc ien t  t o  de l inea te  the  r e l a t i o m  of a dark 

limeatone with interbedded s l a t e  tha t  forms a b e l t  several  miles wide trending 

northeaster ly across  the quadrangle. Thia un i t  l a  s h m  M undifferent iated 

limestone8 of Paleozoic age (Pzmu), but it may p r w e  t o  be a heretofore unrecog- 

nized s e r i e s  of rocka t r a ~ i t i o n a l  above the graphi t i c  s l a t e s .  More de ta i led  

mapping i a  planned i n  1969 t o  resolve the r e l a t i o n s  of t h i s  l i w t o n e  t o  

adjoining uni ts .  

The extent  and cwplex i ty  of thrust ing is proved by the small window and 

klippe of intensely a l t e red  marbles (Pzm) i n  a vide expanse of limonitic- 

weathering micaceous marble8 (pOlm) i n  the  southeastern p a r t  of the quadrangle. 

The southern p a r t  of the  val ley of the  Goodhope River waa f i l l e d  by a 

lava flow of Quaternary o r  Tertiary age (QT1); the  r i v e r  subsequently has 

retrenched i n t o  the  lava which is  exposed a t  sca t te red  l o c a l i t i e s  along she 

;alley. The lmlanda  i n  the  north p a r t  of the  quadrangle a r e  completely  antl led 

by tundra, as  a r e  most of the slopes t o  the  south, but i t  is probably uaderlain 

by e i l t .  
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Ore Deposits 

Placer gold has been mined along Humboldt Creek, which heads against  the  

highly fau l ted  area south of the  grani te .  Large nuggets of cassiterite a r e  

recwered In placer  concentrate (Saimbury, K a c h a d o o r i ~ ,  Smith and Todd, 1968) 

on hmboldt Creek. The fau l ted  a rea ,  as  w e l l  a6 thrurt f a u l t s  e a s t  of Humboldt 

Creek, is extensively a l te red  and veined d t h  quartz. Detailed information 

on the  area w i l l  be presented elsewhere (Sainabury, Hudson, Kachadoorian and 

Richards, i n  publ icat ion) ,  and only the more important conclusioae are p r s s e n t d  

here. 

Ihe m a t  favorable area f o r  mineral deposi ts  is i n  the  southeast headwaters 

of Ilumboldt Creek, where numerous samples contaln highly ammalous lnaounts of 

metal, and where f l o a t  galena along an a l te red  f a u l t  zone contains up t o  5,000 

ppm of s i l v e r ,  aa we11 highly anomalous amounts of gold, ~ e r c u r y ,  arsenic .  

copper, molybdenum, antimony, t i n  and zinc (ramples MI 453, 245 on map and 

i n  table  1 ) .  Of added i n t e r e s t  a r e  the mineralized f a u l t  zones and t h r u s t  

f a u l t e  e a s t  of Humboldt Creek. A highly oxidized f a u l t  zone on the  Goodhope 

River yielded samples containing anomalous amounts of metal (AIU 133). 

Geochemical Survey 

Numeroue samples of -80 mesh atream sediments were col lected i n  drainages 

e a s t  of the g ran i te ;  of these,  only three contained anomalous metal ( t ab le  2). 

Stream sediments along and below the placer gold cute  did not ind ica te  amma- 

lous metals,  even though l a r g e  amounts of c a s s i t e r i t e  occur with gold i n  the  

placers. Detailed work in 1968 (reported i n  Sainsbury, Eludson, Kachadoorian and 

Richarde, i n  publication) shoved t h a t  panned concentrates were much more 

e f fec t ive  i n  locat ing the  mineralized areas .  



BWDELEBBN D-6 

General Geology 

The general geology of the  Bendeleben D-6 quadrangle is being described 

i n  considerable d e t a i l  elsewhere (Sainsbury, Hudson, Kachadoorian and Richards, 

i n  ~ d l i c a t i o n ) ,  and only the  more important features  a r e  discussed here. Host 

of the  exposed bedrock i s  deformed graphi t ic  s l a t e  and re la ted  rocks (pOs), 

which a r e  p a r t  of a continuous b e l t  along the Kougarok River from the  Kuzitrin 

River, some 45 miles south. The graphi t ic  s l a t e  is  badly deformed and thruet  

faul ted;  near the  g ran i te  stock intruded in to  it i n  the  Serpentine Hot Springs 

area,  it is converted t o  hornfels  v i t h  abundant tourmaline, o r ,  i f  calcareous, 

ca lc -s i l i ca te  rocks. In  the  e a s t  par t  of the quadr~ngle ,  t h e  g raphi t i c  s l a t e  

is  th rus t  over i t s e l f ,  and over gneiss of probable Precambrian age (p€gn). 

Dragfolds i n  the  deformed rocks show horizontal fold axes overturned t o  the  

west,  which suggests t h a t  the  th rus t  sheets moved west i n  t h i s  area. 

The b i o t i t e  g ran i te  stock, of Tertiary o r  Cretaceous age, intrudes the  

th rus t  sheets; g ran i te  and surrounding rocks a re  cu t  by s teep  f a u l t s  of several  

d i s t i n c t  eyeteme (see geologic trap). 

Ore Deposits 

Many of the  f a u l t s ,  especial ly  those trending northuester ly and northerly, 

a r e  hydrothermally a l t e red  and veined with quartz. Anomalous amounts of many 

metals, including gold, s i l v e r ,  copper, lead, zinc, t i n ,  mercury, arsenic, 

molybdenum, antimony, and tungsten occur i n  numerous samples of a l t e red  rocks 

along these f a u l t s ;  only a few se lec ted  samples a r e  shown on t h e  map. The 

reader is referred t o  t h e  more de ta i led  report  f o r  sample d a t a  fo r  a l l  the  

bedrock samples, as  wel l  as  numerous stream sediments, panned concentrates of 

stream gravels, panned concentrates of bedrock samples, and discussion of 

radiometric anomalies around the  granite. 

Of  e spec ia l  i n t e r e s t  i s  an a l te red  a r e a  along the  f a u l t  trending northwest 

across the headwaters of Kennedy Creek, a t  t h e  southeast margin of the  quad- 

rangle. This a l t e r e d  zone is traceable f o r  more than 2,000 f e e t ,  and is marked 

by abundant f l o a t  of s tained quartz. Bulk chip samples of the  a l t e red  s l a t e  

and of f l o a t  quartz, a l l  c o n t e i d  highly anomalous amounts of metals ( t ab le  1). 

Placer  gold h.s been mined on several  atraams i n  the  southwestern part of 

the quadrangle, the  placer on Hecklin Creek i n  the  south-central p a r t  being 

the  l a r g e s t  and r i ches t .  Placers  a r e  c o r r e l a t i v e  v i t h  a notable increase i n  

quartz  o r  s f d e r i t i c  carbonate i n  creek g a v e l s  o r  bedrock. No lodes have 

produced. 

Geochemical Survey 

Because of the  widespread mineral izat ion and placer gold, a reconnais- 

sance geochemical survey vas ca r r ied  out using -40 mesh f rac t ion  of t o t a l  

stream sediments. The r e s u l t s ,  reported i n  t a b l e  2, shaw t h a t  many samples 

contain anomalous anwunts of arsenic  and zinc; several  contain, i n  addi t ion,  

one o r  more of the  following: mercury, tungsten, t i n ,  niobium and s i l v e r .  

Zinc is detected i n  many stmples of stream sediments in t h e  part of t h e  

quadrangle vhere placer gold occurs, suggesting t h a t  mineralized bedrock is 

wmon.  Hovever, the  h i l l s  i n  the placer  a r e a  a r e  completely mantled by tundra 

over loess  t h a t  buries badrock, and the  f inding of mineralized bedrock i n  t h i s  

area vould be d i f f i c u l t  and expensive. 

Radiometric Anomalies 

An airborne radiometric survey dieclosed numerous anomalies near o r  i n  tbe 

gran i te  a d  the gneiss. The (u~omalies a r e  shown and discussed i n  the paper 

mentioned above. The anomaly of g rea tes t  magnitude lies along the g r a n i t e  

beginning a t  t h e  small lobe of g ran i te  on t h e  south side of t h e  s tock near t h e  

e a s t  margin of the  quadrangle and continues i n t o  the  a d j o i n i w  Bendeleben D-5 

quadrangle. A s  the grani te  is lcnoM t o  concain radioact ive accessory minerals,  

the anomaly, which has not been ground-checked, could represent disseminated 

r a d i ~ a c t i v e  accessory minerals. 
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3 S  C L 1 M  d 0.t.oUu .ollrtr b, 71 8 9  (L) 

1 8 Iron stained nodules, float----------- *r, (L); 4, 3.5; 00, 1%; 
a, 150; W? (LJ; a, (I1 a u , ~  gral*-------------- b, 

5 9  eta ---------- -------- r, 15; ~ b ,  1s; an* g~ 



IfI-541 S of llronitr Iroihibr------ cn, 100; YP, p; a, 500 

* C U M  ,&* ------ ------ 4, 23 m, 3; m, (L) 

600 C ~ ~ w d  rhloa~tic ma*--------- *., bl; Ch, m; a, (L); 
a, (L) 

663 c ~t.iarp ---- --------- ----- I ~ I  (a); a, (L) 

I n  PC Pyrito m t a ,  rlM .late---- An, 1.3; Ag, 2; &, >10,000; 
a, 0.75; Oo, W ;  h, 90;  
m. Po; a, 500 

Specimen, vein quartz--------------- h, 0.1; &, 509; k* (L); 
U r  4; 150; p; 
v, 04; 8, lp00; w, 9; -, =,-; m, 150 

LLL~C- liPcrtone near ~aatt---------- u, IL); as (L) 

----do------------.------------ AU, 0.4; *., 1s; 4, 0.6; 
*., (L); Qo, 140; -, 15; 
Sb, 500; k, p 

----+------------------------- *., (L)i %, 0.5; C o p  PO; 
m, 20; m, (L)1 a, loo 

I r 0 a - m  mt*--------------- &, Po; 4, 0.m; Co* 100; 
Q, PB; -, 15; m, =; 
4 Po 





Teller h-3 

m. mro. ~~ l l t # '  

3'all.r b 3  

I*blo. .H..larrm.us<m) 
Y 

Am* UC,O.W 

741 ly, 0.40 

742 b, 0.14 

743 r r r  0 . 9  

7U U s  0-35 

745 ql, 0.22 

746 4 , O . P  

717 Us 0-14 

748 u, 0.60 

749 l y s  0.35 

750 m. 0.18 
7P rrs, 0.w 
753 I t s O . 3 5  

754 m* 0.m 
7% l&*o*lb 

---T 
Ib. lo. M a  

-793 4 , o . A  

iF9'l 4,O.ll 

7ge a& 0.10 

I 

757 -9 0.13 

~ ? 8  nCr, 0.20 

783 H s , O . P ; k b  L 

L 

786 111, 0.14 i 

781 by 0.10 ! 
I 

788 m* 0.11 

791 m9o.u i 
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