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T k  possibl l i ty  for dlseovcry of p lat lnm deposlts 1s suggested by the 
occurrence of  p l r t i n m  I n  native gold u g l e s  fra thc Tolovana md R~lprrt 
mining d is t r i c ts  north 8 d  west of Fairbanks, Alaska. A bel t  of  ~ f i c  a d  
u l t r m a f  l c  rocks, which any be the swrce mcks or w pmwide favorable host 
rock environcnts for  p l r t i w ,  proses thraugh the two r ln lng d ls t r lc ts  md 
extends mrthwestward an addltlonrl 100 mllcs. The discovary of platinum i n  
suples of  natlve gold together wlth the proximity of favorable source rocks 
suggests that ell deslgnd prospecting prqrarr backed up by expertise I n  the 
deteminatlon o f  p l r t l n n  mlght result In the discovery of platinum resources. 

Platinum was Identff  fed In placer a d  lode gold samples from the Tolovana 
and Rwart  mining distr icts, Alaska, by optical mi s t  Ion spectrographic 
analyses. Both d ls t r i c ts  are areas of placer gold production. They are 
located north and *st of Fairbanks and w t h  of the Yukon rlver. The placer 
and lode gold s m l e s  were collected as a part of a jo int  study by thc U.S. 
6eological Survey and the State of Alaska Division of ko log ica l  and 
&ophysI cal Surveys. 

the Tolovana and R q a r t  mining distr icts are located i n  the northwestern 
part o f  the Yukon-Tanana Upland. The T O ~ O V ~ M  distr ict ,  located approxlmtely 
82 miles northwest o f  Falrbanks, Alaska near the tawn of Llvengood, i s  
accessible year round v i a  State Highway 2, the E l l i o t t  Highway. The Raapsrt 
d is t r i c t ,  located an additional 42 miles west of Livengood, i s  accessible frm 
Llvengood via State Highway 2 to the town of Eureka frm which s winter t r a i l  
connects with the Rmart area, 

601d was discovered on Livengood Creek i n  the Tolovana d i s t r i c t  I n  
1914. I n  1916, the Tolovana d is t r i c t  produced 35,000 ounces of gold. Total 
gold production through 1964 was approximately 380,000 f ine ounces fm strean 
and bench placer deposits (Cobb, 1964). 601d production from bedroek deposits 
has been negligible. Dbch of  the mining following tb discovery was done by 
hydraulicking to remove overburden, a technique whlch 1s no longer used 
because It results I n  s t e m  slltatlon. f n current mining practice, tk 
overburden I s  mchanically reroved with scrapers, and the underlying gravel i s  
stockpi led and then processed i n  a washing plant. The runoff i s  discharged 
Into a set t l ing pond w h e n  partlculate matter i s  dcporltld, 

601d was discovered i n  the m a r t  d is t r i c t  I n  1882 ( lkr t ie,  1934) by the 
Schlef f e l  i n  brothers, the orlginal discoven of gold at Todstone, A r i z o ~ .  
Total gold production thmugh 1939 was 86,800 ounces fror placers (Koschmam 
and Bergendrhl, 1968). No workable lodes h v t  been found i n  tk dlstr lct .  

The southern half o f  the two mlnlng dlstrlcts, bordered on the south by 
the Beaver Clrek fault, i s  undcrlaln by three unlts of wtmrphosed clast ic 
sedimentary rocks. The northern half of tk Tolovana mining d i s t r i c t  I s  
bordered on the north by two mjor east-#st faults, which may be an extension o f  
the Tintlna faul t  system, and I s  underlain by a rtarrrphosed carbonate chert 
unit. The Rumpart d ls t r l c t  l ies north of the Beaver Creek faul t  and overlles 
part of  the east-west Tlntina fault  syster. The three units of netamrphosed 
clast ic sedllentary mcks and the etamrphosed carbonate chert unit are 
separated by an eastward-trendlng belt of  setpentinltes and asooclated raflc 



C 

and u1 trmaf i c  rocks rrd intruded by grani t l c  mcks ( C h a m  rrd others, 1971) 
(plate 1). 

The three c l r s t l c  unl t s  consist o f t  a Jurassic-Cretrceous shale, 
graywackc urd quartzite unl t  (US); a hrassic-Cretaceous congl#crate, 
graywacke, and shale uni t (KJc); and r Devonian conglorrate, pr4ywacke, and 
shale un i t  (kl) (plate 1). An unconfoml t y  separates tk Jurrsslc-Cretacmus 
flysch unft  (KJc) trm the Devonian clast lc sequence (Ocl) (Allegro, 1984). 

The carbonate chert un l t  (DOd) consists chiefly of dolalte, l irrstonc, 
silicified carbonate rocks, 8nd chert of Ordoviclm to Devonian age. 

f he strpcnt In1 tes f om an erstward- t o  northeastward-trending cmplex 
klt of wtcrops which extends approximately 1#) miles ft# the *stern edge 
of the Livengod (1' x 3.) quadruylle to tk edge of the Yukon Flats ad art 
paral lel t o  the Tlntina fault systm f n  the Circle (1' x 3') qurdrmgla, 

The sclcpcntlnlte klt Ineludcs m f i c  8nd u l t rmaf lc  dike racks, tectonic 
Inclusions derived from intrusive urd volcanic, sedlrentary, a d  wtamorphfc 
mcks and rodlnglte. fht inclusions show varlcrus degrees of atteration. 

The maflc and ultramafic rocks, which parallel the serpentlnite belt, 
include dlorite, metudiorlte, dlabase, gabbro, basalt, aetabasalt, gmenstone, 
and pyroxenite. Both the serpentin1 t e  and the aaf l c  and u l t r m f  i c  unlts are 
of  pre-upper Devonian age (Chapan and others, 1971). 

In  Tertiary time, intrusions ranging i n  ccwpositiar~ from mntonite, 
q u a r t z ~ r o n i t t ,  quartz d ior i  k-granodiorite, and grani te, uere ellplaced in to 
these rocks. 

The structure of  m s t  o f  the bedrock unlts I n  the r ln lng d is t r i c t  areas 
Is ccmplex and characterized by Intense folding and structural imbrication. 
Because the contact between the serpent i n i  te, maf lc, ultrarraf ic, and other 
rocks cannot be seen, It I s  not known i f  the igneous rocks were Intruded or  
tectonically elplaced In the layered sequences (Ueber and others, 1985). The 
serpentlni kt are believed t o  have been erplaced orlglnal ly 8s subhorizontal 
sheets associated with regional thrust faults and their present outcrop 
pattern reflects subsequent upward dragging along hlgh-angle reverse faul ts 
(foster, 1968). The Paleozoic clastic, serpentinite, ~rafic, and u l t r a m f l c  
uni ts exhibit a pss ib le  structural contact (reverre or thtust faults) with 
the arbonate-chert unl t  t o  the m r t h  I n  tk Tolovana ainlrq d is t r l c t  area 
(Alltgro, 1984). 

There are irpure, talc-rich contact zones I n  the mflc rocks I n  the 
Tolovana distr ict ,  but the fat that serpentinite Uld m f i c  igneclus clasts are 
found I n  the Devonian eonglorrerate un l t  near i t s  contact with the raf i c  rocks 
suggests that the serpentinlte caplex was i n  place before deposition of the 
Dcvoni an un i t  (Foster, 1966). 

Bundtzen (1983) states: 'The dlorite, gabbro, and greenstone appear to  
represent a hypabyssal suite characterized by i n i t i a l  u l t i p l e  intrusions 
and subsequent tectorrlc disnenbenent. The serpent inized u l t ramf lc  
rocks generally are more strongly foliated and may be fractionates of the 
gabbro-diorlte or of separate parentage,. 

The Tertlary granitic rocks occur chiefly as small d l  scordant intnrslons 
and are surrounded by zones of reslstant hornfels rocks. 



Miners, I n  both mining dlstrlcts, provided s m l c s  of old urd rsrocirted 
heavy rincrals from their slula concentrates, A total of 1 9 mission 
spectrographic a ~ l y s e s  using a technlqut described by Mosler (1975) were M& 
on gold f r m  5 placer sites urd 1 lode slte. The elements d e t e n l n d  and 
thelr lower llmlts of deterrlnat~on are listed In table 1. Spectrographic 
results were obtalncd by vlsual corprrison of spectra derived fron thc s m l e  
agalnst sput ra  obtained from standards made fm p u n  oxldes, graphltr, rrd 
99.999 perant le ta l l lc  gold. A1a was rd&d to the standards ad 
s r l e s  as a codistillation agent. St ard concentrations are cmetrically 
spaced over morder of  magnitude of conantration as follars: f 00, 50, 20, 
10, and $0 forth, Smples whose concentrations are estimated to f a l l  between 
those values arc assfgntd values of 70, 30, 15, md Sa forth. Standard 
conccntratiom are bascd on a S.9 gold sarple weight. Recause of the nature 
of native gold, I t  I s  often difficult to weigh exactly 5- sarples and In 
~ n y r  imtanees there was less than  5 rg of gold available for analysis. 
Therefore, thc reported concentration values are corrected t o  rcflect a 5-q 
s a q l e  weight by the followiq forula: 

5 
reported concentrations value - detemined value x 

s a q l e  weight 

The trace-eleaent content of native gold varies greatly from grain to  
graln, as well as frm deposit to deposit, which creates a problem i n  
deteminlng the precision of the analytical technique. However, studies using 
ar t l f lc ls l  melts have shown that  the variance of the analytlcal nethod was 
smaller than the natural varlanee of  trace elements i n  nstive gold (Mosler, 
1975). 

The analytical results for lode and placer gold (table 2) are given i n  
weight percent and are presented by localities. The US6S assigned sample 
nrllber I s  given i n  sample colurn; letters indicate separate spl i ts  of the 
saq~les.  Wen sufficient gold was availdble from a particular s l te ,  ml t ip le  
analyses were mde. for this study, fineness is defined as: 

The gold content was detemlned by difference, that is :  



. TUKE: 1.-Wr I I d t s  of dttc-l~tlon tot  tk mnphk UYI~IS OI 
gold b e d  an 8 -1s 

Zinc (Zn) 
6r111u (a) 
L a d  (Pb) 
Arsenlc (As) 
Antimony (Sb) 

Indium (In) 

Cobalt (Co 
Tln (Sn) 
blybdenrm (Mo) 
6erranlu (6e) 
Platfnum (Pt) 
Pal l a d i u  (Pd) 
Barium (Ba) 

Vulcdlum (V) 
Chralur (Cr) 
Yttrlu (Y) 
Lmthanm (La) 
Scrrdlun (Sc) 
Hioblu (Ilb) 

(6) 
Tantal w (Ta) 
Bery l l iu  (Be) 
Tungsten (W) 
m a * =  oh) 
Iron (Fe) 
ma mslu (no) S Cr c l u  (U) 
Tltanium (TI) 
Slllcm (Sl )  



I &ere %% 1s the sum of c l c rn ts  o t k r  thur gold utd sllvcr. I f  an elcrrent was 
7 rot detected, tw dashes (--) are entered i n  thc tlblr In  place of m 

ana ly t i t r l  vrlut. The rcturl mlght  I n  m i l l l g r u r  of the I d  s r p l e  rnalyzed 

I 
P I s  glven under Au-SY. kcuse ths suplc wlgh t  often v u  es f r a  the 5 - q  

relght dtrlgmd for  the rthod and becruw these rre cquter-gencrrtcd data, 
raw of  the murlts l ls ted In  these tables carry nonslgnlflcmt digi ts t o  the 
r ight  of thc s l g n l f i u n t  blgits. The mr lys ts  dld not detmlre thrrsc values 
to thC ICCU~K~ suggested by the extra m n  8s sham I n  t a l e  1. 

tk greatest n t s  of plrt lnm, with co#entr&tionr ranging fmm 
45-7S, are found I n  ~ l d  s rp lcs  m i n d  from r l l u v l u  along Amy Creek I n  the 
Tolovana d i s t r i c t  (I ,  plate 1). Thew pr r t ia r la r  u q l e s  w e n  hmd-plcked 
from gold conecntratcr &ruse tklr steel-grey rpperrurcc suggested tht 
possibl l l ty  of p l r t inm. The m l y s t r  show that o a r  of thc hand-plcked 
grains a n  grains of plrt lma. 

A t  the other localities, p l s t l r u  was not suspected pr lor  t o  analysls. 
A t  s a e  or mayk a l l  of  the other locallt les, p l a t l n u  ray be alloyed with 
gold, or may occur 8s discfete grains that were ro t  rccognlrd pr ior  t o  
analysis. Platlniferous placer gold I s  k m n  f r a  several local i t ies I n  
Alaska (h r t i e ,  196!#, p. 90) whcn no free platinrm r t a l s  are k m  t o  oceur. 

Palladim occurs with plat inrr  I n  8Ost sarples (table 2) md o f  the 
other p la t inm group w t a l r  ( i r i d l u ,  osmiu, ruthenium, rhodlu) MY rlu, 
occur with platlnrm but =re not present i n  tu f f  icient sllount t o  be detemlned 
by the emission spectrographic analyses. A1 1 six of the platinum metals 
should be present as native a1 loys of platinun rretals (Mettle, 1969, p. 5) but 
In hlghly variable arwrunts* 

Other elements that are l ike ly  t o  be enriched t o  some extent i n  samples 
that contain platinum are copper, Iron, nickel, and sonetllres cobalt and 
chronlu. These elerrents arc not wcessarily Indicator elerrents for  platlrum, 
krt they may suggest an orlgln I n  ~ f i c  or ul t raraf lc  todrs that are 
p la t  lnlferous. 

Platlnum was Identified I n  native gold sarples fra four placer sites I n  
the Totovana mining d is t r i c t  (1-4, plate 1) and one p l u e r  s i t e  in  the R q r t  
mining d i s t r i c t  (5, plate 1). Platinum was Identifled I n  the gold samples 
fra t)r om lode gold s i te i n  the Tolovana r ln lng d is t r i c t  (A, plate 1). 
P l a t i n u  i s  d i f f i c u l t  to  prospect for, but 1 t o  value and eanlmic uld 
strateglc importance just i fy exploration efforts. Native p l a t i n u  cur be 
easily overlooked I n  panning for gold kcause It may occur I n  t i n y  gralns that 
can be panned away or are not easily identlf ied 8s gold. Moreover, p l a t l n u  
grains are paramagnetic and my be removed by magnets that w i l l  rerove 
mgnetitc fram black sand concentrates. 601d refiners c r n l y  dO not pay fo r  
or Identify p la t lnm i n  gold concentrates, but nay regard it as seigniorage. 
The discovery of lode deposits i s  even more d i f f i c u l t  than identlfylng 
platinun I n  al luvial  deposits. The rarlret value o f  p l a t l n u  I s  usually 
somwhat greater than that o f  gold, and the platfnm group elements have great 
scientl f  ic, industrial, and strateglc importance. 



% The Identlt lcrtlorr of p l r t l n n  In  tk gold rrrples dcrcr lkd I n  th i s  
-port I s  r pot1 ti- lrdlcrtlon that resources of the plat f n u  r t a l r  group 
may u l s t  I n  the two ma. Althaugh the llount of p l r t l n u  Indlcrtbd by the 
m a l y t l c r l  data is mll , lnqulry should be directed tawrrds i t s  source. )Ibrt 
p l r t i n u  dcporltr art n l r t e d  to #flc a d  u l t r u r f l c  rocks (Mertle, 1969, 
p. 16). T& belt  of u f l c  &rd u l t t ~ f l c  m s  that 1les mrth ot tht Beaver 
Creek f r u l  t my ba uorth studying tn d t t r l l .  P l a t l n u  analyses are di f f  l c u l t  
ud expensive but geoc tw lu l  urpllq fot coppcr and nlckt l  sulffdes In 
addl tlon t o  gold rrd sl lver my suggest ucrs In the be1 t of lrf i c  ud 
ultrraflc rock rhert mrlysm tw the p l r t i n a  #tats are justlfled. 
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TAME 2. Results d analyses of p l r s t  and lo& ~ l d  rrpln fra the Talorrnr and llrpa m h l n p  dlstrtcts, LIwqood 1. r 3' qWr8qle. Alrskr 

k 
(Ffncncst - K lDOO; X 0 M of elcvnts other than gold  and silver; 

Au + kg 
% percent: k - s w ,  svptc wlght I n  m l l l l g r ~  analyzed; 1-5, placer gold locslltlts; A, la& gold locality; (--) tlamt nrt dtteCW; El-rIts 6r. Ed, 
Ir, 01, Ru. Rh. k, and Ta nn not detected. 

S t k  Locatlam mlt P t  W X k Flnntss &q ig of X Xu Zn 64 Pb As 51, Cd I 1  Hg Te m i  

1 h y  C m k  3281411 
3284 
3284a 
32WB 
3284P 
328448 
3284F A 
3284FB 
3284FC 
328- 
328- 
328a 
32eW4 
3284V8 
3284YC 
32841A 
3284YB 

3 Ruth 325711 
Creek 32578 

32579  
3257511 
3257Vh 
32sm 
3257F 









Table 2.--Continued 

1 #my Creek 328- 
3284 
32B4CA 
3284C0 

2 L l v e q o d  
C m k  3229 

3 Ruth 32571 



4 Wllbtr 3231A 
Creek 32318 

323iC 
3231Xh 
3231x8 
3231XC 
323lRA 
3231RO 
3231RC 
3231M 
323151 

A Old 322% 
-key 3 2 2 8  

322% 
322% 
3225XA 
3225x0 
3225XC 
3225x0 


