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The Richardson mining d i s t r i c t  is located i n  the south central  portion of 

the Yukon-Tanana Uplands of central Alaska and includes an area of 250 square 

miles. Placer  gold was discovered i n  t h e  d i s t r i c t  i n  1905 and t o  d a t e  the 

area has produced approximately 100,000 troy ounces of placer gold and 25,000 

troy ounces of s i lver .  

A t o t a l  of 378 stream sediment and 111 pan concent ra te  samples were 

co l l ec ted  during recent  1:40,000 s c a l e  geologica l  mapping of t h e  d i s t r i c t .  

The samples were analyzed f o r  Cu, Pb, Zn, N i ,  Fe, Mn, Cr, A s ,  Sb, Au, Hg, Ag, 

and W. Background and anomalous elemental concentrations were determined from 

cancentratim - log probability plots. 

The stream sediment and pan concentrate sampling indicates s i x  new areas 

of potential  mineralization. Prior t o  the investigation, there was one known 

lode mineral occurrence i n  the d is t r ic t .  Although bedrock exposures a re  poor, 

inferences can be made from the geochemistry as t o  possible genetic types of 

lode mineralization. 

Mercury-antimony-tungstenkgold and silver elemental associations a r e  

spatially related t o  mafic gneissic rocks. This association is analogous t o  

the stratabound Hg-Sb-W association of southern Europe and other areas of the 

circum-Pacific. 

Copper-nickel-zinckgold and s i l v e r  anomalous are also associated with 

mafic gneissic rocks. The above association and the low gold fineness values 

of the adjacent  p lace r  depos i t s  suggest  a p o s s i b l e  syngenetic  basemetal 

sulfide source. 

Tin-tungsten-arsenic-d and s i l v e r  elemmtal associations in contact 

a reas  of t h e  Birch Lake pluton are suggestive of the  Cornubian tin-granite 



association. The sericitized, greisenized, and kaolinized quartz porphyry 

dikes slightly younger than the granitic intrusive are very similar to the 

elvan dike systems of Cornwall, Ehgland. The above associations indicate the 

high potential for precious, base, and transition metal mineralization in the 

Richardscm area. 



-a 

The Richardson mining d i s t r i c t  is located in  the south central portion of 

the  Yukon-Tanana uplands (see Fig. 1). Placer gold was discovered i n  t h e  

d i s t r i c t  i n  1905 (P r ind le ,  1913) and t o  d a t e  t h e  a r e a  has produced 

approximately 100,000 ounces of placer gold and 25,000 ounces of s i l v e r  

(Brooks, 1922; S m i t h ,  1930; C a p ,  1940; Bundtzen and Reger, 1977). Bundtzen 

and Reger (1977) conducted l imi ted  geological mapping and sampling of t he  

d i s t r i c t  and concluded t h a t  the  major lode source of t he  placer gold 

mineralization in  the d i s t r i c t  is a structurally controlled quartz-orthoclase 

prphyry dike. Democrat Gold Lode, the single known lode mineral occurrence 

in the d i s t r i c t  is hosted in  t h i s  altered porphyry dike. Recent geochemical 

stream sediment and pan concentrate sampling in  conjunction with 1:40,000 

scale geological mapping (Swainbank et al., 1984) has danonstrated that thexe 

are  s i x  additional areas of potential lode mineralization in  the distr ict .  In 

addition to  gold, the elemental associat ions include Hg-Sb-Wsu-Ag, Cu-Ni- 

ZnM-Ag, Sn-W-As*-Ag, and Cr. 

BElXCK GEDLAGY 

The bedrock geology of the  area adjacent t o  the  Democrat Gold Lode has 

been described by Bundtzen and Reger (1977). Regional 1:250,000 sca l e  

geological mapping of the entire Big Delta quadrangle has been completed by 

Weber and others  (1978) and Foster and others (1979). P la tes  I and I1 show 

the geologic statim locations of the recent 1: 40,000 scale bedrock geological 

mapping of the Big Delta B-5 and B-6 quadrangle by Swainbank and others (1984) 

as well as t h e  l o c a t i o n  of geochemical samples c o l l e c t e d  i n  t h i s  

investigation. 





The bedrock geology of the Richardson mining d i s t r i c t  and adjacent areas 

includes metasedimentary and metaigneous rocks of the Yukon-Tanana Uplands 

Schist Terrane formerly the Birch Creek Schist (Mertie, 1937; Foster e t  al., 

1973) (see Fig. 2) t h a t  have been metamorphosed t o  greenschist,  epidote- 

amphibolite, and amphibolite facies and have hem intruded by Cretaceous and 

Ter t ia ry  (?I plutons and dikes. Due t o  the  poor bedrock exposure i n  t h e  

d i s t r i c t ,  the stream sediment and pan concentrate samples cannot be r e l a t d  

generally to  individual bedrock units. 

G-EWCAL RE!SLTS 

A t o t a l  of 378 stream sediment and 111 pan concentrate samples were 

collected. The stream sediment samples were seived and the  minus 80 mesh 

fractions were analyzed by inductively coupled plasma emission spectroscopy 

for Cu, Pb, Zn, N i ,  Fe, Mn, and Cr. Analyses were completed by t h e  Alaska 

Division of Geologicdl and Geophysical Surveys and are listed i n  Table 1. Pan 

concentrate samples were concentrated by elutriation and the minus 100 mesh 

f rac t ions  were analyzed for AgI W, As, Hg, Au, Sn, and Sb a t  a commercial 

laboratory. Silver, mercury, and gold were determined by atomic absorption 

methods; tungsten and arsenic determinations were completed by colourimetric 

techniques; and t i n  and antimony concentrations were measured by X-ray 

fluorescence. Pan concentrate sample results are  listed i n  Table 2. 

Histqrams and concentrat~log-probability p l o t s  (see Figs. 3-30) were 

completed for each element and anomalous samples were estimated by the  tech- 

nique described by Lepeltier (1969). Anomalous concentrations are defined as 

those above the 97.5 probability level. Table 3 is a tabulation of threshold 

values f o r  all the  elements as wel l  as t he  threshold values of geochemical 
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EXPLANATION 

63 Paleozoie,Merozoic, and Tertiary 
sedimentary and volcanic rocks 
undif ferent iated.  

[ Pol~ozoie,Meroroic,and Tertiary intrurive 
rocks undif feret iated.  

Palroroie and (or) Precambrian rnatarnorphic 
rocks o f  the Yukon Tanana Uplands Schist Terrane, 
including lower greenschist to amphibolite, aclogite, and 
granulite focies. Formerly Birch Creek Schist. 
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Table 1. Stream Sediment Sample Analyses from 
the Richardson Mining District, Alaska in  PPEI. 
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Table 1. 

Zn 

43 
45 
51 
41 
44 
55 
54 
53 
61 
54 
61 
63 
56 
52 
40 
42 
36 
3 6 
44 
45 
3 7 
3 6 
46 
40 
3 7 
38 
33 
46 
51 
38 
50 
3 1 
43 
45 
40 
45 
43 
3 6 
44 
41 
48 
53 
41 
49 
40 
39 
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Table 1. (cmtld) 

FIELD 
NUMBER 

1615 
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1618 
1619 
1620 
1622 
1623 
1624 
1626 
1628 
1629 
1630 
1631 
1633 
163 4 
1635 
1636 
163 8 
163 9 
1640 
1641 
1643 
16 44 
1645 
1647 
16 49 
16 50 
16 51 
1652 
1653 
1654 
1655 
1660 
1662 
1663 
1664 
1668 
1669 
1670 
1672 
1674 
1675 
1677 
1680 
1681 
1682 
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Table 2. Pan Concentrate Sample Analyses fran 
the Richardson Mining District, Alaska. 
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Table 3.  Threshold values in PPM for rock, stream sediment, and 
pan concentrate sanples frm the Fairbanks (Metz, 1984) 
and Richardson mining districts .  

FAIRBANKS 
Stream pan 

Sediment Concentrate 

R I W S O N  
Stream Pan 
Sediment Concentrate Element Rocks 



samples from the Fairbanks mining d i s t r i c t  (Metz, 1984). Threshold values for 

similar sample types are comparable for the two distr icts .  Samples with one 

or more element above the estimated threshold are  located on Plates 111 and 

IV. Plates I11 and IV also show the locations of the major intrusive rocks in 

the Richardson d i s t r i c t  as w e l l  as aeromagnetic contours -Sf 1973). 

DISCUSSION 

The anomalous sample local i t ies  shown on Plates I11 and I V  suggest that  

there  a r e  a t  l e a s t  s i x  addi t ional  a reas  of lode mineralization i n  t h e  

d i s t r i c t .  Anomalous areas  a r e  defined by more than one sample with one or  

more anomalous elements. Roman numerals on Pla tes  I11 and I V  depict  these  

anomalous areas. 

Area I is located i n  Sec. 20, T 6 S, R 76, F.W. (Pla te  111). The major 

elemental associations include Hg-Wm-W and Cu-Ni-Zn-FW-Ag. Bedrock in  

the  area is f e l s i c  and mafic gneiss, f e l s i c  granofels,  schis tose  gneiss, 

marble, and a small quartz monzonite pluton. 

Area I1 is located i n  Sec. 31, T 6 S, R 8 E, F.M. (Pla te  111). The 

elemental associates and bedrock is the same as in Area I. 

Area I11 is located i n  Sec. 21, T 6 Sf  R 5 E, F.M. (Pla te  IV). The major 

elemental associatioas are Hg-Sb and Fe-Mn. Bedrock exposure is poor, however 

rubble crops indicate the predominance of rnafic gneiss with minor schistose 

gneiss, quartzite, rhyolite porphyry and andesi te porphyry. 

Area I V  is located i n  Sec. 11, T 63, R 5 E, F.M. (Pla te  IV). The major 

elemental associat ions are Hg-Sb-W-As, and Fe-MnkCr. Bedrock exposure is 

poor, however rubble crops indicate  the predominance of mafic gneiss,  

schistose gneiss, quartz-mica-feldspar schist  and quartzite. 



Area V is located i n  Sec. 27, T SS, R 6 E, F.M. (P la te  IV). The major 

elemental  a s soc ia t ion  is Cr and t h e  predominant bedrock type is amphibole 

gneiss. 

Area VI is located  i n  Sec. 22, T 7 S, R 6 E, F.M. ( P l a t e  IV). The major 

elemental associations a re  Sh-W-As-Au-Ag and Cu-Ni-ZnkFeMnXr. Bedrock i n  

the area is quartz-mica-feldspar schist ,  marble, hornfels, skam, and granite  

of the Birch Lake pluton. 

surm4.w AND CCNQ;USIoN 

Stream sediment and pan concentrate  sampling i n  t h e  Richardson mining 

d i s t r i c t  i n d i c a t e s  s i x  a d d i t i o n a l  a reas  of p o t e n t i a l  lode  mineral izat ion.  

Although bedrock exposures are poor t o  non-existent, inferrences can be made 

t o  poss ib le  gene t i c  types of lode  minera l iza t ion  based on t h e  e lementa l  

associations and l i m i t e d  p t r o l o g i c  data. 

!tb mercury-antimony-tungstensold. and silver elemental associations are 

s i m i l a r  t o  t h e  metamorphosed syngenetic  minera l iza t ion  i n  t h e  Fairbanks 

d i s t r i c t  (Metz, 1977, 1982 and 1984; Metz and Robinson, 1979 and 1980). 

Strong s i l i c a t e  and ore petrologic s imi la r i t i e s  ex i s t  between the Fairbanks 

syngenetic  minera l iza t ion  and t h e  s tratabound tungsten model of Maucher 

(1976) . 
The copper-nickel-zinckgold-silver elemental  associations in areas of 

mafic gneiss indicate poss ib le  metamorphosed syngenetic  basemetal s u l f i d e  

mineralization. Saunders (1965) suggest& tha t  t he  low fineness values of the 

p lace r  gold from t h e  d i s t r i c t  (Smith 1941) is a funct ion  of a basemetal 

sulf ide source. The low fineness values for  Banner and Buckeye Creeks (Metz 



and Hawkins, 1981) and the  stream sediment base metal anomalies in t h i s  area 

a r e  further supporting evidence for t ha t  hypthesis. 

The tin-tungsten-arsenickgold-silver elemental  a s soc ia t ions  i n  t h e  

con tac t  a r e a s  of t h e  Birch Lake pluton a r e  suggest ive of the  Cornubian t i n -  

g r a n i t e  association, The s e r i c i t i z e d ,  greisenized,  and kaolinized quar tz  

porphyry dikes s l igh t ly  younger than the grani t ic  intrusives a re  very similar 

to  the elvan dike systems of Cornwall, Ehgland, The presence of cass i te r i te ,  

scheelite, and tourmaline i n  t h e  p lace r  depos i t s  below the quar tz  porphyry 

d i k e  (Wedow e t  al., 1954; Saunders, 1965) i n  T 7 S, R 7 E, F.M. (P la te  IV) 

further supports this genetic model. 

The chromium anomalies i n  Area V are associated with amphibolite gneiss. 

The association suggests a mafic volcanic or ultramafic origin of the gneiss. 

The economic potential  of any chromite mineralization is low, however i f  the 

origindl bed~ock source is an ultramafic rock there may be some potential  for 

platinum group metal mineralization. 
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