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Investigations of gold mineralization 

along a part of the Elliott Kighway, 

Fairb& district, Alaeka 

. /  By D. B. Hawkins and X. B. Forbes 

Abstract 

Gold analyses of grab samples of bedrock taken along the Elliott Bighvay 

between Fox and the Chtanika River reveal that the road cuts several 

rdneralized zones that are characterized by anomalous concentrations of 

gold. A statistical analysis of the mineralized samples ahowe a positive 

correlation between gold and antimony significant at the 95 percent 

confidence level. Antimony may thus serve as an el-t indicative of gold 

mineralization in the Fairbanks district. The presence of previously 

unreported gold anomalies indtcates that additional prospecting may be 

warranted. 

Introduction 

This preliminary report presents previously unpublished data on gold 

anomalies that have been detected in grab samples taken from both country 

rock and mineralized quartz veins that are exposed in road cuts and borrow 

pits along the Elliott Highway between its junction with the Steese Highway 

at the settlement of Fox and the bridge spanning the Chatanika River near 

the settlement of Olnes (Pl. 1). This area is within the central part of 

the Ester-Cleary mineralized belt of the Fairbanks district, Alaska. These 

data were obtained by the University of Alaska as part of the U.S. Geological 

-' Geology Department, University of Alaska, College, Alaska 



survepts program (Contract NO. 14-08-0001-11947). 

Geologic setting 

Lode-gold deposits in the Fairbanks district occur maialy in quartz 

veins in metamorphic rocks which have been mapped as Birch Creek Schist. 

Some of the gold lodes occur in quartz diorfte-granodiorite plutons and 

quartz monzoaite plutons (Chapman and Foster, 1969). Most of the lode-gold 

deposits in the area are found along the crest of an anticlind structure 

(Hill, 1933, p. 44-45) also referred to as the Pedro Dome-Cleary S u m i t  

anticlinorium (Pilkington and others, 1969). This anticlinorium m y  be 

confined to the rocks that compose the upper plate of a thrust which over- 

rides an older basement complex of higher-grade and more complexly deformed 

rocks (Forbes and others, 1968). 

Intensive prospecting in the early 1900's followed by recurrent mining 

and development activity up to the present have delineated the more obvious 

lodes and/or vein systems in the Ester-Cleary mineralized belt. Chapman and 

Foster (19691 have compiled and summarized data on the lode mines, prospects 

and claims of the Fairbanks district. 

Geochemical investigations 

The area along the Elliott Highway that is discussed here transects the 

mineralized Pedro-Cleary S~nmnit anticlinorium. Numerous quartz veins and an 

extensive hydrothermally altered zone, presumably related to gold minerali- 

zation, can be seen along this highway. The degree of hydrothermal. altera- 

tion of the country rock increases northward along the traveree from Fox to 

Olnes, reaching a maximrrm in the s&t region between the Fox Creek and 

Dome Creek drainages. 

During the summer of 1969, grab samples weze collected at 37 sites dong 

the previously-described section of the Elliott Highway where road cuts and 

rubble crops were available. Grab samples were also collected along short 

traverses, at sampling intervals of 10 to 50 feet, in several borrow pits 

and road cuts. 

Analytical techniques.--The gold assays given in this report were 

determined at the University of Alaska by atomic absorption spectrometry 

using an aqua-regia digestion procedure. The routine detection lidt for 

gold by t U s  method 1s 0.01 ppm (parts per million). A value of 0.10 ppm 

or mare gold probably represents an a t m m d ~ u s  concentration of gold in the 

rocks of thie dktrict. 

The antimony content of all samples was determined at the Unfversity 

of Alaska by atomic absorption spectrometry. 

The mercury content of a number of selected samples was determined 

by U.S. Geological Survey analysts '&a a mercury vapor detector. 

Spectrographic analyses for elements other than gold were also 

performed at the University of Alaska using a modification of the method 

utilized by the U.S. Geological Survey. The method used here is that 

briefly described by Stevens and others (1969). 

Results 

The gold analyses and spectrographic analyses for other elements and 

type of rock that was sampled are shown in table 1. The sections of table 

1 are designated by capital letter headings "A" through "BB" that correspond 

to similarly-labeled sample sites on the highway s h m  on plate I. 



Figures 1, 2, and 3 show in detail the sample sites in three borrow 

pits along the highway. These figures are keyed in the manner described 

above to both plate 1 and table 1. 

Blank spaces in the columw of table 1 for the various trace %laments 

indicate that these elements were sought but not detected in the spectro- 

graphic analyses. 

Conclusions 

The gold values (table 1) indicate that the Elliott Highway route 

across the Ester-Cleary mineralized belt cuts several zones characterized 

by aaomalous concentrations of gold. Of particular interest ia the zone 

exposed in the borrow pit near the head of Fox Creek (see figure 1 and 

section P, plate 1). This zone may be a southwesterly extension of the 

Fox Creek mineralized zone discussed by Forbes and others (1968). If so, 

a fairly large area, about 1 mil0 long and 100 feet wide, of low-grade 

(approximately 0.5-1.0 ppm) gold enrfchment is present here. Further 

prospecting seems to be warranted here. 

A statistical analysis of the mineralized sample8 that were analyzed 

shows a positive correlation between gold and antimony significant at the 

95 percent confidence level. Anomalous antimony concentrations may be 
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Table 1.- Analyses .md rock tvoes OF aampIes taken along the San~ple Locality A 

Ag -- #Ti 1 Mn 
I 

i 

CP 

8 

Emission SpecLrcgraphic Analyses 1 Atomic Absorption 
Analytical results in ppm unless otherwise f nd1cated.--_ - _  2 ttq~Detec~r,-U!.S.G,S_. 

FOX-OLNES TRACE ELEMENT DATA Sample Local i ty - a 

MgX 

0.33 

0.12 

0.06 

0.10 

Be% 

0.17 

0.31 

1.70 

0.25 

0.89 

1.25 

1.85 

115 

1700 

350 

330 

820 

EFO - 6A 

- 68 
- 6C 
- 7A 

- 78 
- 8A 
- 86 
- 8C 

Cal 

0.32 

0.06 

0.05 

0.17 

River. 

A U ~  

-01 

.0l 

.01 

.Ol 

GO1 

.01 

.ol 

395 

520 

380 

325 

260 

470 

Chatonih 

As 

b' 
(9 

Caission Spectrographic Analyses 1 Atmic Absorption 
h l y t i c r l  results in ppn unless otherwise indicated. 2 Hg Detector. U.S.G.S. 

Concordant veln quartz 

Altered schist, hangfng w wall 

Quartz stringer in altered 
schlst hanglng wall 

A1 tared schist, Hanging wall 

Concordant vain quartz 

Olscordant vein quartz 

Sllghtly altered slllclfled 
schlst 

Sllghtiy altered palitlc schist 

Hiehway between Fox and the 

LOCATION 

* 

-- cll~ott 

SAMPLE NO. WTERIAL -- 
EFO - 1 Dlscordant vein quartz 

- 2 Same, with micaceous selvage 

- 3 Schlst, hanglng well, quartz 
vein 

- 4 Sheared, dlficord8nt veln 
quartz 

- 5A Swrdfte (1) stained schist 

- 50 puarrz-mica schist 

- 5C Quartz strlnger in altered 1 schist 

.01 

"01 

.01 

.O1 

.01 

.O1 

.01 

.01 

0.33 

3.05 

0.28 

1.80 

0.55 

0.30 

0.59 

2.10 

0.74 

0.02 

0.54 

0.06 

0.06 

0.49 

0.07 

0.12 

0.10 

0.12 

0.06 

180' 

2900 

120 

3600 

260 

6900 

1800 

220 

235 

275 

325 

310 

400 

350 

185 



FOX-OLIIES TRACE ELEMENT DATA 
.-- -.---- . 

IsAMPLENo. [ MATERIALI , LOCATION 

EFO - g Hlghly altered schist wi th  
quartz velnlets 

- tOA Vein quartz 

San~ple Local i ty  _ C 
.- 

~ a %  TirMn-Ag- 
0.07 270' 115 

0.05 105 240 

0.14 2700 340 

FOX-OLIIES TRACE ELEMENT DATA Sample Local i ty  .o 
SAMPLE NO. MATERIAL LOCATION As Aul - 
EFO - 11A Concordant veln quarts Grab 0.14 

- l l B  Hlca schist, footwall  Grab '1.01 

- 11C Discordant vein quartz Grab .O1 

- 11D Si i lc i f ledquar tz-mlca achi#tGrab .01 
wi th  veln quartz 

Emisslon Spectrographic Analyses 1 Atomic Absorption 
Analytfcal resul ts  i n  ppm unless otherwise I ndlcated. -- ---2!g-D?tectc1r, U,S.G.S. . -. - . . . . . - ..-... 



FOX-OLFIES TRACE ELEMENT DATA Sample Local i ty  E 

h j s s i o n  Spectrographic Analyses 1 Atrmic Absorption 
Anelyt lcal resul ts  i n  ppn unless otherwise indicated. 

. - 2 Hg Detector, U.S.G.S. --- 

- - 

- . ."-- --" - -..-------. --- 
SAMPLE 1.10. MATERIAL LOCATION AS Aul Fez Mg% Ca% TI I Mn A9 

EFO - 12A Concordant vein quartz .01 0.82 0.06 0.22 230 640 

- 128 Altered quartz-mica schist .01 4.7 1.0 0.12 4600 560 

- 13A Concordant vain quartz .01 1.3 0.09 0.10 375 560 

- 136 Altered mica schlst .01 4.5 1.20 0.167500 325 

- 14A Concordant vein quartz .01 3.0 0.92 0.18 1000 640 

- 148 S i l i c i f i e d  a l tered schist .01 3.0 0.74 0.28 3200 620 
footwell  

- 1% Concordant vein quartz .01 15.6 0.05 0.14 I706 560 

- 158 Highly altered, s l l l c i f l s d  .OI 3.9 0.72 0.21 2400 480 
quartz-mlca ~ c h l s t  

t 
I I 1 I I I 

Enission Spettmgraphic Analyses 1 A t a i c  Absorption 
Analyt ical resul ts  i n  p p  unless otherwise indicated. ------- - 2 Hg Detector, U.S.G,S:* 

- .  -.- _--, + .  . - -- - --- 
FOX-OLIIES T ~ ~ A C L  ELEMENT DATA Sample Local l  ty A 

MgX 

0.17 

1.40 

0.16 

0.64 

SAMPLE NO. WTERIAL LOCATION As Aul 

.Ol 

0 1  

.Ol 

.01 

EFO - 16A 

- 168 

- 17A 

- 178 

Ca% 

0.11 

0.11 

0.09 

0.15 

FeX 

1.3 

6.0. 

1.4 

2.7 

Concordant vein quartz 

S l igh t l y  altered mlca schlat 

Concordant vein quartz wl th  
mlcaceous selvage 

Alterad s l l l c l f l r d  quartz-mlcaGteb 
schist, hanging wall  

Ag T i  1 Mn 

Grab 

Grab 

Grab 

325' 

17000 

5500 

2900 

- 
540 

530 

495 

520 



Emission Spectrographic Analyses 
Analvtlcal results i n  nom 11nlprr nthewisr irdlrrtrrl 

. 1 Atinnlc Absorption 
2 Im notortfir II C C C 





FOX-OLIIES TRACE ELEMENT DATA Sanlple Locali ty J 

SAMPLE NO. ( MATERIAL 
-- - 

EFO - 27 S l l l c i f i e d  schlst, - sample 
road metal. Source of  road 
metal i s  gravel p l t ,  sample 
locality P 

LOCATION 

FOX-OLDIES TRACE ELEMENT DATA 

SAMPLE NO. MATERIAL LOCATION 

JEFo - 28 IQouge and altered ! I C h i ~ t  I 
- 29A Concordant vain quartz 

- 298 Altered schist 

Sample Locality '? 



TOX -CI.::t'S lIIl\CE FI EHEPIT UI\I A 
-- . . . . . . . . . . . . . . .  - ...... - . .  

SAMPLF. IIO. WA'TERIAL -.... . .-.- . . . . . .  

EFO - 30A Veln quartz 

- 308 Yellow-brown gouge 

- 3OC A l tered  s l l l c l f l ed  schlst  



FOX-OLFltS TRACE ELEMENT DArA Sa111ple Locality 

CaC a%Ti lFrg ' -  
0.12 

0.14 

0.29 

, 

-- -L 

SAMPLE NO. 

EFO - 32A 

- 328 

- 33: 

N 
W 

Wssinn  Spectrographic Analyses 1 Atomic Absorption ' 
Analytical results i n  ppm unless otherwise indi~atpd.  ___-.-- -- -. - - --- . --- " 2 Hg Dete*r,J.S.G.S. 

FOX-OLIES TRACE ELEMENT DATA Sample Locality ( 8 )  

s\3 
,d 

hiss ion  Spectrographic Analyses 1 Atomic Absorption 
Analytical results I n  ppm unless otherwise indicated. 2 Hg Detector, U.S.G.S. 5 -- - -- ---- - 

---- 
MATERIAL 

Olscordant vein quartz 

Ye1 low-brown gouge with soma 
vein quartz 

Altered mlcaceaus quartxlte 

-%dTiF% LOCATION -- 
.O1 

.Or 

.01 

1.10 

2.65 

4.40 

0.14 

. I45 

0.88 



U ~ l s s i o n  Spectrographic Analyses 1 Atomic Absorption 
Analyt ical resul ts  I n  ppm unless otherwise indicated. .-. -- . - .- - -- -----. 2 HD Detector, U.S.G.J,. -- .. , - m -- 

FOX-OLNES TRACE ELEMENT DATA Sample Local i ty  ( *) -- 
A ~ -  

FOX-OLIIES TRACE ELEMENT DATA Sample Local i ty  
la, 

R 

----- 
SAMPLE NO. 

EPO - 42 

- 43 

-I& 

- 45 

- 46 

- 47 

- 48 

- 49 

- 50 

EFO - 51 

- 52 

- 53 

- 54 

- 55 ; 

1 - 5 6  

- n 
- 5 8  

- 59 

-------- - 
LOCATION 

Travarse; N-5'E - 80' 

90 ' 
ion1 

110' 

120' 

130' 

140' 

150' 

160' 

---- 
MATERIAL 

Quartz 

Gossen-llke altered schlst 

Quartzl t e  

Quarts 

Quartsl te 

Quartzite 

Quarts 

Quertsl te and s l l l c l f l 8 d  
schlst 

S l l l c l f l e d  schist 

N 
Ga 

h l s s i o n  Spectrographic Analyses 1 Atamic Absorption 
Analyt ical resul ts  i n  ppm unless otherwise ind'lcated. - - -. . . 2 Hg Detector, U.S.G.S. 

Quertzl te 

Quartz 

Quertzl te 

Altered mlca schist 

Quartzl te 

Quartz 

Quartzl te 

Quartz 

Hlsaceous quartzite 

As 

Traverse; N-5% - 170; 

180' 

190' 

200' 

210' 

220' 

230 I 

240' 

250 I 

--.- 
M g l '  CaZ 

' 

Ti I Mn A U ~  - ----- 
0.m 

0.03 

0.03 

.01 

.oi 

0.54 

.01 

.0l 

0.02 

,024 

0.08 

0.22 

0.34 

0.04 

0.03 

0.03 

0.03 

0.02 

0.04 

0.02 

0.02 

0.03 

- 
Fel 

0.39 

8.20 

0.50 

0.42 

2.40 

0.95 

0.40 

3.40 

3.60 

0.12 

. i i 5  

0.34 

.08l 

1.80 

0.50' 

4.10 

2.10 

1.50 

0.75 

1.00 

0.54 

3.80 

3600 640 

1700 I lS0 270 

0.39 

0.34 

0.50 

,036 

,081 

0.18 

l ioon 

1300 

60 

6200 

11000 

380 

570 

170 

430 

440 

360 

,074 

.074 

.070 

.074 

2450' 

100 

15500 

1600 

3200 

1700 

11000 

460 

345 

590 

400 

400 

530 

335 

500 

375 



(4 
FOX-OLIIES TRACE ELEMENT DATA Sample Local l ty -O- 
- .  

SAMPLE NO. MATERIAL LOCATION 

E F O - 6 0  Quartz Traverse; N-40°E - 260' 

I - 63 IAltered mlca s rh l s t  

I I - 64 1141 tered l c a m o u s  q ra r t z l te  300' 

- 67 Altered mlca schist I I Quartzl  t e  

Emission Spactregraphlc Amlyses 1 AtauIc Absorption 
A n a l y t l u l  resul ts  I n  p p l ~  unless otherwise Indicated. - - .- -- 2 Hg Detector, U.S.G.S. - . -- -- - 
FOX-OLNES TRACE ELEMENT DATA Sample Local i ty  -0- r 9  

SAMPLE NO. MRTERIAL LOCATION As A U ~  FeX Wg% CaL T i  Mn Ag ----------- 
EW - 69 Altered alcacsous quar tz l ta  Travmr~m; N-40eE -01 2.0n 0.10 0.09 1700 580 

- 70 Altered schist 360' .O1 2.50 .085 1850 400 

- 7 1  Al teredsshiet  370' .O1 3.70 0.49 .063 4600 650 3.9 

- 72 Gouge and altered schist 380' 0.04 4.80 d.50 0.14 4600 500 3.7 

- 73 Gouge and altared sch l r t  390' 0.04 3.30 0.23 .076 6600 480 

- 74 Altered schist 400' -01 4.60 0.60 .022 6200 760 

- 75 Quar tz l ts  410' .01 1.85 0.25 0.18 1700 500 

- 76 Gouge and altered schist 420' .O1 4.40 0.36 ,084 6600 740 

- 77 Quartzi te 430 ' .O1 2.50 0.12 .059 2650 680 

?4 
fa 

h i s s i o n  Spectrographic Analyses 1 A t m i c  Absorption 
Analyt ical re ru l  t s  i n  ppm unless othetwlse indicated. - .- -- ----- --- .--- 2 Hg- D_etectq~, U .S.G.S. . -- 



- -- 

Emission Spectrographic Analyses 
Analytical results i n  ppm unless otherwise tndicated.-.A_.- 

FOX-OLNES TRACE ELEMENT DATA sample ~ocal i t ;  (6' 

1 Atomtc Absorption 
2 Hg Detector. U.S.G.S. .. . , ." . . - , 

xg- - 
------ 

SAMPLE NO. 

EFO - 78 

- 7 9  

- 80 

- 81 

- 82 

- 83 

- 84 

MATERIAL 

Gouge and quartzite 

Quartzite 

Quartz 

Gouge and quartz1 te 

Mica schlat 

Sl l gh t l y  altered mice schist 

quartz 

N 

h f s s i o n  Spectrographic Analyses 1 A t d c  Absorption 
A ~ l y t l c a l  results I n  p p  unless otherwise indicated. 

--..-.,A. AaY*.,-.ur- . - .-- r v u C C r a Y - p  
2 Hg Detector, U.S.G.S. 

-s r - -u -L .L . . .U . -ec .  .*--, - . -uv-  

FOX-OLNES TRACE ELEMENT DATA Saniple Locali ty 
(0 

LOCATION 
- - I _ -  

Traveree N-40% - 440' 

450' 

460 ' 
470' . 
480 ' 
490' 

End o f  traverse - 500' 

,062 

.050 

.023 

0.60 

0.29 

.022 

Ag 

IM~ 
0.14 

0.12 

,043 

0.13 

6600 

4600 

34 

5500 

4000 

4000 

55 

7200 

.01 

0.08 

.O l  

0.06 

.Ol 

.01 

.01 

12.50 

5:60 

0.30 

6.46 

5.30 

4.80 

0.33 

6.80 

900 

790 

275 

810 

790 

570 

390 

520 

2.78 

.01 

.O1 

0.12 

0.02 

0.82 

0.34 

0.38 

2450 2.3 

1.5 

0.4 

1.6 

2.7 

4.0 

13.0 

LOCATION ( ----------- 
Gravel p l t  treverae N-80% 

10' 

20' 

30' 

40' 

50' 

60 * 
60' 

70 ' 

SAMPLE NO. 

EFO - 85 

- 86 

- 87 

- 88 

- 89 

- 90 

- 9iA 

- 918 

- 92 

- 
620 

1.30 

1.65 

1.10 

1.40 

.017 

MTERIAL 

Altered schist 

Altered sehlst 

Quartx 

Altered schist 

Altered schist wi th gouge 

Altered schist 

Altered schist wi th gougo 

quartz 

Altered schist 

3.50 

0.78 

0.13 

0.87 

1.80 

1.05 

0.64 

0.40 

9000 470 1 290 

1700 

6600 

4000 

4000 

350 

410 

480 

860 



FOX-OLIIES TRACE ELEMENT DATA San~ple Local i ty  P (9 

~ e % - ~ ~ ~ 9 ' - ~ ~ -  

0.29 

0.54 

0.78 

0.29 

0.12 

0.18 

0.14 

-. 
nu1 

0 

0.04 

0.08 

0.09 

0.14 

0.09 

0.06 

- - 
SAMPLE NO. 

EFO - 93 

- 94 

- 95 

- 96 

- 97 

- 98 

- 9 9  

G9 
)s 

--- - 
LOCATION 

Traverse; N-80'~ - 80' 

90 ' 
100' 

I 10' 

120' 

traverse; N-135.E 130' 

140' 

-.--.- ---- 
MATERIAL ---- 

Altered sehlst 

Quartz w i th  altered schist 

Altered s l l l c l f l e d  schist 
w l th  gouge 

Altered gray-green mlea schlst 

Altered gray-green mlca schist 

Altered mlca sehl r t  

A l t e r e d s l l l c i f l e d s c h l s t  

- 9 5  

- 96 

- 9 7  

i - 9 8  

-Ag- 
-* 

- 

4.8 

4.9 

15.0 

5.0 

4.2 

3.6 

18.0 

As 

4000' 

4000 

15000 

6600 

4600 

6600 

6800 

1.05 

0.78 

0.45 

0.25 

0.30 

0.33 

0.26 

510 

590 

I000 

950 

650 

305 

1070 

140 

110 

110 

110 

230 

610 

650 

650 

51 .r  

I 
I--------- 
1 

200 1500 

hiss ion  Spectrographic Analyses 1 Atanjc Absorption 
Ana ly t im l  results i n  ppm unless otherwise indicated. 

-------a -- - --- -- -- .. 
2 Hg Detecty, U.S.G.S. + - - . -..- .- 

FOX-OLNES TRACE ELEMENT DATA Sample Local l ty  p '9 

80.0 

33.4 2700 

EFO - 100 

- 101 

- 102 

- 10.3 

- 104 

- 105 

- 106 

12.5 

17.5 

53.0 

48.0 

8.4 

la.( 

8.i 

10 -------------- 

220 

380 

660 

Gouge and s l  l I c l f l e d  schls t  

Quartzite 

Quartzi te wi th  quartz str inger 
and gouge 

Quartzite 

Altered quartz-mice schis t  

A l t a r d  quartz-mica schist 

Q w r t z l t e  

0.16 

0.14 

0.10 

0.09 

24.0 

- - I _ - - - -  

Traverme; N-IOS"E - 150' 

160' 

170' ' 

End o f  traverse 180' 

Star t  traverse; N-3O.E 

10' 

20' 

------------------ 
------------------- 

_ I -  

0.08 

0.09 

0 . 8  

0.01 

0.10 

0.09 

0.09 

27 ------------------ 

210 

3.6 

2.4 

2.9 

4.7 

12.5 

2.5 

1.9 

46.0 

27.0 

26.5 

30.0 

21 

0.19 

0.58 

0.86 

1.30 

2.76 

0.68 

3.60 

22 

764 

i 

0.11 

0.135 

0.68 

1.30 

,4.20 

0.38 

0.32 

40 

30 

40 

40 

550 770 

660 700 8 
460( 770 

30.0 

12.0 

11.0 

14.0 

460 

155M 

791 

2001 

810 

1100 

560 

440 

420 

410 

400 

410 

180 

74 

85 

107 

34 

40 

11 

2000 

530 

540 

500 



FOX-OLNES TRACE ELEMENT DATA 

SAMPLE NO. MATERIAL LOCATION 
I 

~ E F O  - 107 1 puar tz l ta  end a l terad schis t  Ifravsrse: N-3O'Y - 30' 

- 109 Altered schist and quartz 50 ' 
vs ln la t  

110 Altered schlst 1 -  I . . 60' 
Mlcec%ous quartzite w i th  I 70' ' 
quartz str lngar 

- 112 S I l l c i f l e d s c h l s t ,  gossen I l k  

- 113 Altered mlca schist 

Sample Locality 
- 

FeX Mg% Ca% T i  Mn Ag 

6.4 i.5n 1.80 4000 420 

6.4 1.50 5.20 4600 1650 

5.3 1.00 0.70 3500 560 

4.9 0.59 0.39 4600 680 

3.5 0.74 0.66 3500 530 

3.5 0.13 3500 680 

' 9.0 1.40 0.32 6600 590 

-113 56 540 39.d 25 50 27.0 570 160 33 640 

1 

I 
! 
1 I I " 

Emission Spectrographle Analyses 1 Atcraic Absorption 
hnalytlcal results I n  ppm unless otherwise Indicated. 2 Hg Detector, U.S.G.S. - -1 - 
FOX-OLIES TRACE ELEMENT DATA Sample Locality p- 

---- ----- 
EFO- 1111 Alteradmlca schist Traverrc; N-30°Y - 100' 0.12 7.4 2.0 0.52 66001 680 

- 115 Altered mlcaswus quar tz l ts  End of gravel p l t  traverse 0.03 5.6 1.3 1-05 6600 680 
110' 



FOX-OLIIES TRACE ELEMENT DATA Sa~~,ple  Loca1.i t y  2 u' 

0 
Cn 

I 

Emisslon Spectrographic Analyses 1 Atomic Absorption 
Analytical results fn ppo unless othsmlse Indicated. - - -  -_--a yHg h-ctor,_vl5,6.s. -- - -- . a -. -...- 

FOX-OLNES TRACE ELEMENT DATA Sample Loca1,ity C-4 

othemtse indicated. 

Ca% ----- 
0.12 

0.075 

0.068 

.0800.064 

0.20 

0.115 

0.090 

Fe% 

1.6 

6.7 

2.4 

6.7 

8.5 

7.4 

1.5 

13. 

Mg4; 

0.12 

0.13 

,022 

.03b 

.044 

.056 

0.10 

As LOCATION ' 

Star t  road travarss; 0' 

50 ' 
100' 

1 SO1 

200' 

250' 

300' 

350' 

SAMPLE NO. 

EFO - 116 

- 117 

- 118 

- 119 

- 120 

- 121 

- 122 

- 123 

Ag nu1 

0.06 

0.03 

0.03 

0.03 

0.18 

0.02 

.O1 

.Ol 

MATERIAL 

Quartzite 

Altered mica schlst 

Altered mlca schlst wi th  veln 
quartz 

Htghly altered mlca schis t  

Quartz wl th  s l l l c l f i e d  schist 

Hlcaceous quar tz i te  

Hlcacwus quar tz l ta  

Altered s t l l c l f l a d  schist 

T i  ( Mn 

2350' 

2600 

1100, 

4600 

2200 

5500 

2350 

3500 

4817 

1050 

570 

720 

810 

1100 

500 

710 



FOX-OLIIES TRACE ELEMENT DATA 

'~-.--GTERIAL "---- LOCATION 

EFO - 132 Altered s l l l c l f l e d  schist Road traverse - 800' 

I - 133 Quartzite r l t h  r e l n  quartz I I 850' 

I - 134 l ~ u a r t z l t a  wl th  vain quartz I 900 ' 

I - 135 Schlst gouge wi th  quar tz t te  I I , 950' 

/ - I36 Altered mlca schist and gouge I I 1000' 

I - 137 l ~ l t e r a d  mlcacsous quar tz l ta  I 1050 ' 

136 Al tared mlcacmua quartz I t e  I -  I I 1100' 

Sample Locali ty ;y- (9 

Emlssion Spectrographlc Analyses 1 Atomic Absorption 
Analytical results i n  ppm unless otherwise indicated , - _ - ~ ~ _ - ~ ~  2 Hg Detector, U.S.G.S. 

&nission Spectrographic Analyses 1 A tmlc  Absorption 
Analyt ical resul ts  i n  ppm unless otheniee indicated. - ---- - .- ----- -. 2 HQ Oetecwr. U.S.G.SL--- ", - . _ - -- 
FOX-OLNES TRACE ELEMENT DATA Sample Locali ty 

b 

Ag - Mg% 

,055 

1.20 

.039 

0.80 

.66 

1.10 

0.34 

0.22 

1.00 

Fe% 

2.90 

4.70' 

1.25 

6.70 

1.40 

7.50 

2.70 

1.45 

4.70 

SAMPLE NO. 

EFO - 139 

- 140 

- 141 

- 142 

- 143 

- 144 

- 145 

- 146 

- 147 

Ca% 

0.06 

0.20 

.067 

0.13 

0.07 

0.19 

.076 

0.15 

0.15 

-- 
MATERIAL 

Hlsacwus quar t r l t a  

Altered s l l l c l f l a d  schis t  

Quartz 

S l l l c l f l e d  schlst 

Quartz and altarad schlst 

A l teredschtst  

S l l l c l f l a d  schlst 

Quar tx l ts  and s l l l c l f i s d  
schlst 

S l l l c l f l e d  schlst 

Ti 

1850 

5500 

1400 

4600 

1850 

8300 

4600 

1700 

3500 

As LOCATION 

~ p r d  travarae - 1150' 

1200' 

1250' 

1300' 

1350' 

11100' 

1450' 

1500' 

1550' 

Mn 

840 

370 

310 

320 

400 

520 

220 

250 

380 

A U ~  

0.03 

0.06 

0.03 

0.03 

-01 

0.06 

0.08 

.01 

.01 



FOX-OLIIES TRACE ELEMENT DATA sample ~ocelity -Q- @) 

Emission Spectrographic Analyses 1 Atomic Absorption 
Analytical results in ppn unless otherwise indicated.-- 

.. 
2 j g & e c z ~ ,  U.S,GIS.- - -  

Emission Spectrographic Arialyses 1 Atcmlc Absorption 
Analytical results in ppm unless othrrwtse 111dlcaw. ---- - - .-- -.- - -----* 2 Hg DetcF;tor,U..O,S,- . . < e l  

FOX-OLNES .TRACE ELEMENT DATA Sample Locality _O (61 

SAMPLE NO. 

EFO - 148 
- 149 
- 150 
- 151 
- 152 
- 153 
- 154 
- 155 
- 156 

.--.---- 
MATERIAL --- 

Sillclfled schist 

Slllclfled schist 

Sll lclfled schlst with quartz 

Altered schlst 

Altered slllclfled schist 

Quartalte 

Quartzite velnlet 

Slllclfled sshlst 

Altered mica schist 

-- , - - 
LOCATION As A U ~  F~%M~$-cZT~ ~MTX- 

~ o e d  traverse - 1600' 
1650' 

1700 ' 
1750' 

1800' 

1850' 

1900 ' 
1950' 

. 2000' 

CsX 

.057 

0.14 

0.44 

0.94 

0.05 

0.30 

0.41 

SAHPLE NO. 

EFO - 157 
- 158 
- 159 
- 160 
- 161~ 
- l6lB 
- 162 
- 163 

L 

Aa 

0.06 

0.03 

0.06 

0.04 

T i  

2300 

2700 

1350 

3900 

5000 

5000 

26000 

26000 

MATERIAL 

Slightly altered slllclfled 
schist 

Alteredmlsa echlst 

Sllghtly altered mlu mchist 

Altered schlst 

Alterad schlst 

Veln quartz end sillclflcd 
schlst 

Gouge and sl tersd schlst 

Slllclfied schlst with quartz 

LOCATION 

lord travarsm - 2050' 
2100' 

2150' 

2200' 

2250' 

2250' 

2300' 

2350' 

0.48 

0.53 

6.10 

2.40 

Hg% 

,022 

0.80 

0.25' 

1.10 

1.9 

Mn 

210 

350 

560 

680 

980 

240 

860 

810 

A U ~  

.01 

0.08 

.O1 

0.09 

0.08 

0.09 

0.09 

0.09 

Ag FeX 

3.90 

3.30 

1.10 

4.60 

6.70 

0.30 

6.00 

5.60 

.012 

,019 

,022 

.I05 

.090 

1500 

130 

2000 

3200 

220 

610 

550 

240 



Gnission Spectrographic Analyses 1 Ataalc Absorption 
A n a l y t l u l  moults I n  p p  unless othenlse i n d l a t r d .  . 
.-..-- - - -  --- .--- .- 2 Hg DetecFr* U*S.Q955 " .- - .  ; -_- -.. 

FOX-OLNES TRACE ElMENT DATA Sample Locali ty A 
SAMPLE NO. MATERIAL LOUTION As A U ~  F e l  Mgg Cal 

EFO - 171 Qwr tz l te  Star t  of travaraa - 0' 0.03 4.60 0.25 

- 172 Highly altered mlca achl r t  50 1250 0.22 10 0.43 0.26 

- 173 Altered m l w  schlst 100' .Ol  7.50 2.00 0.25 

- 174 Ibrleretely altered mlcaischlsl , 150' 0.04 10 3.60 1.80 

- 175 Olscordent vein quartz 200' 0.03 0.76 .078 

- 176A Altered schist 250' 350 0.03 10 1.10 .I35 

- 1768 Vain quartz 250' 0.04 1.20 ,056 .074 

- 177 Altered schlst 3oD' .Ol 7.40 2.30 0.33 

h i s s i o n  Spectrographic Analyses 
Analytical results i n  ppm unless othemlse indicated: 

, 

1 Atanic Absorption 
2 Hg Detector, U.S.G.S.. - -. . . .- . . - . - 



FOX-OLHES TRACE ELEMENT DATA Sample Locality R c* 

SAMPLE NO. MATERIAL . . LOCATTION As A U ~  

EFO - 178A Veln quartz 350' .OI 

1, - I78I. Veln quartz I 350' 1 1.01 

180 Altered schlst, edge o f  gray I -  I 410' 
zone above stlbnlte veln 1 .  1 OSo1 

I - 181 /Altered slllclfled achlst I 420' I . , I  .0i 

182 Altered slltclPted schlst wlt I -  I vein quartz 
184 Gray-bleck sllfcifled schlst I -  I I 450 ' 

wl th quartz nodules 

Sample ~ o c a l  i t i  1 (9 4 .. 
SANPLE NO. HATERlAL LOCATION 

EFO - 185 
- 186 
- 187 
- 188 
- 189 
- 190 
- 191 
- 192 

v 

L I 1 1 I I I I I I 
Emission Spec trqraphic Analyses 1 At~sric Absorptjon 
Analytical results i n  ppn unless othervise indicated. 2 Hg Detector, U.S.G.S. 

" -. .*-..&r^-rh ... . ,_---__ . I .  .A- _-_..- .--I--. --..--".-.---.-" -.- . . - -  I.- _ * 

--- 
A1 tared sichlst gouge with 
sll lclfled achlst 

Altered schlst gouge with 
quartz 

Schlst gouge wlth quartz 

Quartz with schist salvage 

Altered mfca ~chlst 

Altered mlc9ceous quartzite 

Quartzlre 

Quortzlte wlth valn quarts 

460' 

470' 

480' 

490' 

506' 

550' 

600' 

650' 

, 

.01 

.Ol 

0.01 

0.01 

0.01 

0.61 

0.02 

0.03 

6.60 

7.00 

4.00 

0.66 

7.00 

5.00 

1.00 

3.00 

1.50 

1.70 

0.95 

,032 

2.05 

1.15 

,011 

0.57 

0.19 

0.19 

0.15 

.055 

0.13 

.I25 

0.14 

8300 

5500 

4000 

5100 

6600 

5500 

2200 

46M 

910 

760 

890 

650 

760 

670 

460 

740 

-- 



.... 4 -- 
a I , L*) 

., FOX-OLIIES TRACE ELEMENT DATA ~ e ~ ~ l p l i  ~ o c a l i t y  R 

r h  

FOX-OLNES TRACE ELEMENT DATA sample ~ o c a l t t y  A '-' 

Hn 

300 

510 

560 

240 

260 

195 

350 

Ca% 

0.13 

0.17 

0.045 

0.18 

0.014 

% 

T i  

2000 

4000 

I100 

1500 

1200 

760 

3200 

Fa% 

1.4 

4.2 

2.3 

1.6 

2.2 

2.2 

1.9 

Ag 

- 201 24 

- 202 64 

I 
1 

Hg% 

0.037 

0.61 

0.26 

0.19 

0.26 

0.21 

0.21 

~ ~ ~ o o . 3 8 , 7 . 0 0 . 0 4 0 n . 1 o 4 6 0 0 . 3 1 0  

As 

' . 

, 

UlCATION 

800' 

850' - 15' 
fm contact wlth d t b  

900' 

920' 

970' 

1020 

1o7oB - 20' 
frau contact wlth dlks 

1120' 

W L E  NO. 

EFO - 195 

- 196 

-, 197 

- 138 

- 199 

- 200 

- 201 Lo 2 

hut 

0.03 

0.03 

0.04 

0.03 

0.09 

0.03 

0.04 

MATERIAL 

Altered mlcacsws quartzite 
and a l  tared rchlr t  

Al teredmlearchir t  

Altered quartz mnmnl to (7) 
dike rock 

Altarsd quartz mnnmnlts (7) 

Alterad quartz mnmni ts  (7) 

Altered quartz mnmnlts (7) 

Mush altered schlst 

Muc 1 er d ~ l c i f l e d  rehls h a t e ~ 1  

Emission Spectrooraphic Analyses 1 Atomic Absorption 
Analytical resulb i n  p p  unless othenise indicated. 2 Hg Detector. U.S.G.S. . .  - 5 

650 

760 ------- 
ao ----- 

470 

3.4 

70 

0.50 21 19.5 130 55 185 

0.24 23 28 12900 2.8 115 L 410 ---------- 
* 

I I , I I 



FOX-OLPIES TRACE ELEMENT DATA 

1 SAMPLE NO. I MATERIAL 

EFO - 203 Segregatlon quartz with r I quartz1 ts  

- 205 Valn quartz i n  altmred dlke I I 

LOCATION 

Across road a b u t  
oppos l to  EFO - 200 
Across road about 
oppos l t e  'ECO - 200' 

Sample Locality -R- (b' 

0.077 2500 810 

, FOX-OLIIES TRACE ELEMENT D N A  Sample Locality 

I SAMPLE NO. I MATERIAL I LOCATION 

EFO - 206 S l l l c l f l s d  schist with I I mversa N-30% - 0 '  
segragatlon quartz 

1 - 207 l ~ l t s r e d  schlst and clay gouge I 5O' .. . I  120.01 

- 211 Quartzite 

rptlon 
U.S.G.S. 



L;. 

Emission Spectrographic Analysea 1 Ataaic Absorption 
Analyt ical resul ts  i n  ppa unless othe%se Iil_cew. - ----- ------ 2 Hg Detector,_U.S.G.S. *- . - 

Fox-oLNEs TRACE ELEMENT DATA sample ~ o c a l i  t i  " 

SAMPLE NO. MATERIAL LOWITION As A U ~  Fag Mg% C a X  T i  ( Mn Ag 

EFO - 217 Micacwue quertoita m1 0.02 3.1 0.24 1.0 18501 460 

- 218 Segregation quartz w i th  600' 0.03 2.)' 960 355 
silicified schist 

- 219 Red-brown altered mleacmus 7W1 0.05 7.4 0.31 u.96 3200 570 
quartz1 t e  

- 220 Valn quartz Travarao w n t  lnuad, :an 0.02 0.56 200 540 
bearlng N-20.Y - 800 

- 221 Veln quartz str ingers wi th  9001 0.56 0.78 0.05 900 4 9  39 
altered schist 

- 222 Micecwus quar tz i te  10001 0.02 1.2 0.055 2000 450 

Emission Spectrographic Analyses 1 Atmlc  Absorption 
Analyt ical resul ts  I n  ppa unless othemlse Indicated. 2 Hg Detector, U.S.G.S.. . . --- . . - . - .. - - -, . - .. - 



FOX-OLNES TRACE ELEMENT OAFA Sample Locali ty 7 (3) 

W L E  NO. 

EFO - 223 

- 224 

- 225 

- 226 

- 227 

Mg% 

11.82 

0.93 

0.043 

5.80.0670.066 

4.4 

--. - - 

I 1 
EniSsion Spectrographic Analyses 1 Atoalc Absorption 
Analytical resu l t r  f n  ppn unless othanlsr 1rdtut.d. . . - -  2 Hg Datactor, U.S.G.S. __ - _- 

Sample Locali ty t cw) FOX-OLHES TRACE ELEMENT DATA 
\ 

Fa% 

1.2 

6.3 

1.55 

8.3 

Ce% 

1.05 

0.076 

2.0 

MATERIAL 

Sl ight ly  altered mica schlst 

Mlca schist 

Veln quartz wi th altered 
m n w n l t e  dlke rock 

Huch eltersd s l l l c l f l e d  sshlst 

Much altered mlco schlst 

LOCAT ION 

1100' 

1200' 

1300' 

1400' 

New bearing 1500' 
N-lS?W 

CaS --------. 

0.085 

0.14 

7 

MgS 

0.88 

1.3 

A9 T i  1 Mn 

- 231 Vsln quartz 1800' . 

SAMPLE NO. WATERIAL 
' 

k 

As 

2DOOl 

3200 

1450 

1500 

8400 

T I  

29 

4600 

5500 

A U ~  

0.02 

0.03 

0.01 

- 
EFO - 228 

- 229 

- 230 

A U ~  

0.01 

0.03 

0.04 

0.02 

0.03 

290 

440 

1070 

820 

860 

FeX 

0.64 

3.75 

5.5 

Gl 
N 

h i s s i o n  Spectrographic Analyses 1 Atmic  Absorption 

- -- Analytical r e p l t s  i n  ppm unless otherwise indicated. 
- - . . -. . - - -- 2 H9 ------ OetactQrs U.S.G.S, -- - - * .  -- -+. .- "- 

920 

Hn 

640 

450 

760 

0.037 ' 66Q 

Smregatlon quartz 

Altered r l l l s l f i d  a d l e t  

Sl lght ly  alemred mlcm r c h l r t  

7'10 

Ag 

I*' 

I-' 

I700 ' 
1.90 1.9 



FOX-OLNES TRACE ELWENT DATA Sample Loca l i t y  A (=) 

FOX-OLMES TRACE ELEMENT DATA Sample Locality 2- 

SAMPLE NO. MATERIAL LOCATION As A U ~  . Fe% Mg% Ca% T I  Mn Ag -- 
EFO - 235 Discordant vein quartz 2200' 0.03 0.47 

- 236 Gray-green mica schist Nw bsarlng N-38'W - 2300' 0.02 

- 237 Quartz wl th  mica schist 

- 238 Mlceemus quar tz i te  

- 239 Gray mica schlst 

- 240 

- 241 

- 242 

- 243 

Emission Spectrographic A~lysea 1 Ataaic Absorption 
Analytical results in  m unless athedm indiutrd. ---- -- 

Hg &*'tor* UdS.G*S* .- -.-, .. .- .* --.-- 

Vsln quartz 

Vein quartz 

Altered s l l l c l f i s d  schist 

Altered rnlcacaous quar t t l t e  
wl th  vain quurtz 

2700' 

2800' 

2900' 

300n0 

eO.01 

+0.01 

0.39 

eO.01 

0.83 

0.90 

5.3 

5.5 

0.15 

0.06 

0.90 

1.7 

0.15 

0.115 

0.22 

390 

310 

8300 

0.74llOOO 

600 

650 

1400 

890 



FOX-OLIIES TRACE ELEMENT DATA Sample Local i ty  2 

FOX-OLIIES TRACE ELEMENT DATA Sample Local i ty  -c 

-- - - "  

SAMPLE HO. 

EFO - 248 

- 249 

- 250 

- 251 

- 252 

SAMPLE NO. 

EFO - 253 

- 254 

- 255 

- 256 

- 257 

- 258 

- 259 

T g -  
-2- . 

MATERIAL 

Quartzite rubble w i th  sol 1 

Sl igh t l y  altered quartz mica 
schist 

Garnet iferous quar t r t ta  wl t h  
segregation quartz 

Gray, quartz-mlca schlst 

Dense altered garnet-mlce 
schlst; br ight  green mica 

- c a d  TI T i n n  

10 11000' 1300 

0.67 4600 980 

0.97 32001 730 I-- 
- ----..---<- - 

LOCATION 

Bearing N - 6' 

100' 

200' 

300' 

400 ' 

Emission Spectrographic Analyses 1 AtmOc Absorption 
Analyt ical resul ts  i n  ppm unless otherwise indicated.- -- . . - --. 2 - Hg D_ete_cfor. U.S.G.S. . - 

MATERIAL 

Red altered garnat-mlea schlat 

Calcite tanswithgarnet-mica 
schlst 

Mlcaceous quartzlqe wl th  
ca lc i te  

Si t  l c l f  led gernat-mlce schlst 
wl th  ca lc i te  

Altered mica schlst 

Sl ight ly  altered garnet-mica 
schist 

Ye l lwgreen  stained mlca schfst 

AS 

980 

10000 

1.05 

6.8 

-- 
~ g r  

4.4 

1.3 

0.53 

1.7 

4.4 

nu1 
*-. 

0.04 

0.06 

0.06 

0.06 

0.06 

8300 

16500 

- 
~ o i '  

7.4 

6.3 

2.1 

7.0 

18 

LOCATION 

Eciogl t r  p i t ,  t r r v a r ~ a  1, 0' 
Baarlng N. 

40' 

80 ' 

120' 

160' 

200' 

190' 

Ca% 

5.2 

10.M 

h.8 

6.8 

4.2 

1.1 

As T i  

16500' 

3500 

3200 

4000 

16500 

50000- 

nu1 . 

0.06 

0.02 

0.02 

0.01 

0.03 

0.01 

0.03 

Mn 

1400 

860 

550 

950 

840 

410 

Ag 

27 

Fe% 

12 

2.8 

2.9 

4.4 

11.0 

4.9 

Mg% 

4.4 

1.5 

2.3 

2.05 

11 

2.05 



FOX-OLNES TRACE ELEMENT DATA Sample Locality A C-, 

Y 

Emisslrm SpmWgraphlc Arialpts 
- - -- - 

FOX-OLtIES TRACE E L m T  DATA , ~ocalik (' 

0( m 

I 

5 

h i s s f o n  Spectrographic Analyses 1 Atonis Absorption 
Analytical *esults i n  ppm unless othetwise Indicated.- - 2 HgJ!&ecto_r,-U.S.G.S. - - -  - -. - 7 d 



FOX-OLMES TRACE ELEMENT DATA Sample Locality & (4 

Mg% 

8.0 

Fa% 

14.0 

0.78 

SAMPLE 140. 

EFO - 277 

- 278 

- 279 

biss ion  Spectmgrrphic Aaal~aa 1 Atmlc Absorption 
Analytlul msi~lts In  rn u n l w  otltanrl& IMiutrd. - ..-- - - 2 Hp Ibt~tor, U.S.E.S. - - ---. 
FOX-OLNES TRACE ELMENT UATA Saerple Locality 

a 
rj 

2.9 1900 320 15 42 37 10 8.4 

Ca% 

lU+ 

0.44 

LOCATION -- 
E c l q l t s  pl t ,  traverse 83 

250' 

Grab sample, floor of pl t  

MATERIAL 

Altered garnet-mlce schlst  
and eeloglte 

Quartz 

Not t a h  

- 284 39 24110 

T i  

16500 

74 

As 

Gn~ssion Spectrographic Analyses 1 Atmic Absorption 
Anslytical results I n  ppm unless othemise indicated. - 2 Hg Detector, U.S.G.S. - - . _"- *  - -_ . - - --- - - - . - - - - - - 

3.3 

7.6 

1.4 

5.4 

- 285 - 286 

- 287 

f : 288 

I 

A U ~  
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