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STREAM SEDIMENT, FLOAT, AND BEDROCK SAMPLING 
IN THE PORCUPINE MINING AREA 

SOUTHEAST ALASKA 

By Jan C. Still 1, and Kevin R. Weir 2, 
U.S. Bureau of Mines and Wyatt Gilbert 3, and Earl Redman *f 
State of Alaska Division of Geological and Geophysical Surveys 

ABSTRACT 

As part of a cooperative project during 1983 and 1984, personnel from the 
State of Alaska Division of Geological and Geophysical Surveys and the U.S. 
Bureau of Mines collected 366 stream sediment, float and bedrock samples in 
the Porcupine Mining area near Haines in Southeast Alaska. More than 240 of 
the 366 samples collected contained anomalous concentrations of one or more 
elements, indicating a variety of mineral deposit types including 
zinc-copper-silver-barium-gold-lead-cobalt massive sulfide and gold-silver 
vein or stockwork. Rock samples collected contain up to 531.1 ppm gold, 
610.29 ppm silver, 13.4% zinc, 2.33% copper, 15.7% lead, 1070 ppm cobalt, 
4 7% barium, 96 ppm molybdenum, 600 ppm tin, 4000 ppm arsenic, 800 ppm 
nickel, 2000 ppm bismuth and 7000 ppm antimony. Stream sediment samples 
collected contain up to 62.25 ppm gold, 4.896 ppm silver, 1810 ppm zinc, 310 
ppm lead, 110 ppm cobalt, 2800 ppm barium and 400 ppm arsenic. 

1 Mining Engineer, Alaska Field Operations Center, Bureau of Mines, 
Juneau, Alaska. 

2 Field Technician, Alaska Field Operations Center, Bureau of Mines, 
Juneau, Alaska. 

^ Geologist, Alaska Division of Geological and Geophysical Surveys, 
Juneau, Alaska. 

^ Geologist, present address, Alaska Field Operations Center, Bureau of 
Mines, Juneau, Alaska. 
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INTRODUCTION 

As part of a cooperative project, to evaluate the economic mineral potential 
of the Porcupine Mining area, the State of Alaska Division of Geological and 
Geophysical Surveys and the U.S. Bureau of Mines in 1983 and 1984 collected 
269 bedrock and float samples, 92 stream sediment and 5 panned concentrate 
samples in the Porcupine Mining area near Haines in Southeast Alaska. The 
Porcupine Mining area has been mined for placer gold since the turn of the 
century. It is bounded by the Tsirku River to the south and east, by the 
Alaska - British Columbia border to the west, and it extends several miles 
north of the Haines highway. Figure 1 shows the Porcupine Mining area while 
figure 2 shows the sample locations, anomalous element concentrations and 
known or reported mineral occurrences. Samples collected from previously 
known occurrences are reported in Still (1) and are not repeated here (for 
more information about area access, history and previous studies see Still 
(1)). In general, the area geology consists of paleozoic slate, volcanic 
rocks and limestone intruded by Cretaceous diorite. For more detail see the 
geologic map by Redman and others (2), which is at the same scale as figure 
2 of this report. Previous geologic and geochemical work in the area was 
done in 1969-1971 by Winkler (3) and Mackevett (4). 

ANOMALOUS LEVELS 

Samples were often collected in areas where mineralization was known or 
likely to occur, resulting in a relatively higher percentage of anomalous 
samples than would have been the case if the samples had been collected on a 
more random basis. Anomalous levels were assigned by scanning the data and 
comparing them to anomalous levels determined by more detailed studies to 
the southwest in Glacier Bay (5) and to the east in the Skagway B-2 
Quadrangle (6). Appendix A lists the anomalous levels from the Glacier Bay 
and Skagway B-2 studies and gives the anomalous levels determined for this 
report. Appendix B lists the analytical results for the sample locations 
shown on figure 2. More than 240 of the 366 analyzed samples contained 
anomalous concentrations of one or more metals. 

RESULTS 

Indications of massive sulfide type (Zn, Cu, Pb, Co, Ba, Au, Ag) 
mineralization were found at several locations throughout the study area. 
The most prominent of these are as follows: 

Items in parenthesis are given in a list of references at the end of the 
text. 
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1. Porcupine road area (map no. 67 to 77): stream sediment samples 
collected on the uphill side of the road contained up to 1810 ppm zinc, 800 
ppm barium, 0.092 ppm gold and 4,896 ppm silver whereas float and bedrock 
samples contained up to 210 ppm zinc, 1.94 ppm silver, 150 ppm lead and 800 
ppm barium. This area is underlain by limestone and slate. 

2. West of Flower Mountain (map no. 128 to 130) (Claire Bear): bedrock 
samples collected from a massive sulfide lens at a dike-limestone contact, 
and similar float material, contained up to 56.16 ppm silver, 2160 ppm 
copper, 1070 ppm cobalt, 600 ppm tin, 1000 ppm arsenic, 1000 ppm bismuth and 
7000 ppm antimony. This area is a roof pendant in diorite composed of 
slate, limestone and some volcanic rocks. 

3. North of Boundary Glacier (map no. 116 to 121): float and bedrock 
samples of sedimentary and volcanic rocks contain up to 0.034 ppm gold, 
1.214 ppm silver, 280 ppm zinc, 1390 ppm copper, 390 ppm cobalt, 47% barium, 
400 ppm arsenic and 200 ppm nickel. This is an area of basalt and andesite 
with subordinate sedimentary rocks. 

4. North of the Tsirku Glacier and River (map no. 149 to 168): float and 
bedrock samples contain up to 6.2% zinc, 2.33% copper, 1.18% lead, 450 ppm 
cobalt, 49.84 ppm silver, 0.30 ppm gold, 1.13% barium, 200 ppm tin, 400 ppm 
arsenic, 300 ppm nickel and 900 ppm bismuth; stream sediment samples contain 
up to 800 ppm zinc, 10 ppm silver, 2800 ppm barium, and 500 ppm tin. 
Bedrock is composed of volcanic rocks, slate, and limestone. 

Placer gold has been reported or mined in Glacier, Porcupine, Cahoon, 
McKinley, Little Boulder, Big Boulder, Summit, Nugget, and Cottonwood Creeks 
and the Little Salmon River (7). These placers may indicate potential lode 
gold sources. Quartz veins and stringer zones hosted in slate have long 
been known by local prospectors. The following represents new information 
concerning potential vein gold and/or massive or disseminated sulfide gold 
mineralization: 

1. McKinley Creek (map no. 100 to 109): some of the samples were collected 
within the Golden Eagle lode claims; samples of narrow quartz sulfide veins 
hosted in slate and dikes contain up to 182.13 ppm gold while one select 
native sulfur-sulfide rich sample contained 531.1 ppm gold; samples also 
contained up to 20.57 ppm silver, 9.5% zinc, 230 ppm cobalt, 430 ppm lead, 
1910 ppm barium, 4000 ppm arsenic, and 100 ppm nickel. 

2. Head of Porcupine Creek (map no. 132 to 141): an isolated sample of 
chalcopyrite-bearing quartz float contained 49 ppm gold, 74 ppm silver and 
1% copper; samples of slate hosted quartz veins that occur in swarms 
contained up to 0.148 ppm gold, 390 ppm zinc, 1420 ppm barium, 60 ppm tin, 
700 ppm arsenic, 200 ppm nickel and 3000 ppm antimony. This area is a roof 
pendant composed of slate, basalt and limestone. 

3. On the north side of the Tsirku River a south flowing stream drains an 
area just to the south of the head of Porcupine Creek, (map no. 170). A 
single isolated stream sediment sample collected at the mouth of this stream 
contained 2.5 ppm gold and 240 ppm zinc. 
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A silver occurrence consisting of narrow galena-sphalerite quartz veins 
hosted in argillite is located 1.5 miles southwest of VABM knob 1720 (map 
no. 214 to 218) near a logging road locally called the Sunshine Mountain 
road. Samples collected of the veins contained up to 0.471 ppm gold, 610.29 
ppm silver, 5.8% zinc and 15.7% lead. 

Other areas of volcanic rocks, slate or limestone also contained anomalous 
values. The Pleasant Camp area (map no. 18 to 26) and the Glacier Creek 
area (map no. 57 to 66) are anomalous in gold, silver, lead and copper. Big 
Boulder Creek (map no. 27 to 43) is anomalous in gold and zinc while the 
area between Glacier and Jarvis Creeks (map no. 3 to 17) is anomalous in 
zinc. The Mosquito Lake area (map no. 191 to 204) is anomalous in gold, 
silver, zinc, copper and cobalt. Numerous other samples at various 
locations also contained anomalous metal concentrations. 

CONCLUSIONS 

The high number of anomalous samples (242 of 366) and the broad spectrum of 
anomalous elements (Au, Ag, Zn, Cu, Pb, Co, Ba, Mo, Sn, As, Ni, Bl, and Sb) 
reinforced by the previous findings of Redman and others (2) and Still (1) 
indicate that the Porcupine Mining area has potential for a variety of 
deposit types and is an exploration target for base and precious metal 
massive sulfide, and vein or stockwork, gold-silver deposits. 

This is a preliminary report, and sampling and sample analysis are not yet 
complete. Additional work is slated for the 1985 field season, and a final 
geochemical report with complete sample results will be published in 1986. 
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ANOMALOUS LEVELS 

A geochemical study conducted by the U.S. Geological Survey (USGS) in 
Glacier Bay National Park (bordering the Porcupine Mining Area to the 
Southwest, see figure 2) was based on over 1800 stream sediment and 1800 
rock samples (5). A geochemical study conducted by the Alaska Division of 
Geological and Geophysical Surveys (ADGGS) in the Skagway B-2 Quadrangle 
(located to the east of the Porcupine Mining area) was based on 265 stream 
sediment samples (6). The anomalous levels reported by the above two 
studies are listed on the left below: 

USGS Glacier Bay ADGGS B-2 
Stream Stream 

Sediment Rock Sediment 
Element Ppm PP"» PPm 
Au 0.05 _ 0.1 
Ag 0.5 1 0.15 
Zn 200 150 75-120 
Cu 150 150 70-300 
Pb 30 70 9-20 
Co 70 100 13-20 
Ba - - -
Mo 7 15 4-6 
Sn 10 15 3 
As 200 - 10 
Ni 150 100 30-40 
Bi - - -
Sb - - 1.4 

ADGGS-USBM Porcupine Mining Area 
Rock and Stream Sediment 

Anomalous Highly Anomalous 
ppm ppm  

any 
0.5 
200 
200 
100 
100 
750 
10 

any 
100 
100 
any 
200 

1.0 
3 

500 
500 
200 
200 

Anomalous levels for this report were determined by comparison to the USGS 
and ADGGS studies and scanning the Porcupine Mining area data. The 
USBM-ADGGS Porcupine Mining area anomalous levels are shown above on the 
right. 
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2 ^ 1 SS iO. /O/ 1 A IHO j 76 11 3*) 1 V 1 — 1 ! ' r / I 
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3 ' 1 SS 1 A ' | A /50 I 2H 1 5"S" 1 -Y9 1 — 1 1 ! 
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f? 1 F I0./5"/ U.5HI A/ 1 J5~ 1 5*5" 1 *y / 1 —- 1 1 i 5W^k y . / p y 1 
3?B\ Cr {0,07410.31 A/ 1 //O I A/ 1 &.*y 1 — 1 1 0 w V HBCK \ 

1 <W ?*i 1 SS lO.OJJ 1 A/ 120 \ 7? I A/ | J5" —" 1 1 1 
1 4r •35" 1 S i I O . 0 * 7 | / • /3o 1 ^*? 1 A 1 3= 1 — 1 
> £ f 5^ i SS lO.C/4 I / . 2 7 ? Zco \ (>6 \ A/ \ 32. \ — 1 ! 
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\ Art 2 5 M SS 1 A J A> 2C0.1 3? | A/ 1 AV l0-05" 1 
1 7o 2 f : * i G- \ N \ N *?•? 1 //o 1 A l /v I0.05 1 1 ! / ) * , d r : ; T ^ 

7 / 25"Ol SS 1 A/ I N H°!C 1 */J 1 /V 1 30 IC.OW 1 
1 72- -2ST2I SS 1 A | / • / JTO 1 35" 1 A' I J r 10.0,2 1 ! * 
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| | A n a l y s e s L 
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S 1 | u 1 ICP 

, „ | § & | (ppn) 

A n a l y s e s 3 
AAS (ppm u n l e s s 

marked ~) 

4 1 
X-Ray1 

( i ) 1 

A n a l y s e s 5 
S p e r t c o e r a D h i c 

Ipon) Comment 8 1 
I ~ 

H & S & 5= 
M £ g I S E 

* " | UJ p | A u A 8 Zn Cu | Pb Co 1 da | W 1 Mo Sn I As Nl Bi Sb 
1 7 i 5S2V?I 1 SS \ rt H.ZK — — 1 — 0 . 0 / I 

M£\ \ Or \N 1 f.o/e 7V l£ 1 N /V /V 1 L'^^^tr.tJC 1 
1 7 7 J?^H 1 1 C- l / v A 1 2 / 3 7 r 1 N -/^ A/ | , ^ / / / / T r 1 

^lovirt9 f/io."vT*/*j t*c<t-f\ 
1 ->t </K/<j 7 ^ I i ( ; * i N I.I /c? i2 1 5- ? " " | ' 1 3 N 70 A / {y**»*fiy y\Hr^-m ~Jay . . .. ...1 
r 7 * ■ soi \ Kr X | /V 0.1 7 £ 1 g 1 — 1 1 N ' N H A/ ■f* • J ^ a i r i v • O / T * / ! , J ^ f / t r « w | 
1 8 0 */W62i6 1 1 'T X | ^ N /s~ £ 1 7 2 — | I N / V 5 N £■'•*( tio^/1 hrfiQ^i^ 1 
1 S I J?S /0 3 1 1 G- 1 A A» N / M 0 1 ^ ^ 0 1 /Irr.p t\ t'bO 11 f 1 
1 S2 3 E 0 3 / i 1 & 1 / v H MO J»2 1 / v 5 / O.Q2- | ^ i / t / V - 1 
1 f 3 3 2 _ l \ & -\ N N "V ^ 3 1 / / - 2 - / c~o\ 1 &.wtt I 
1 \H 3 5 1 0 / 1 1 5 1 A/ A} M /50 1 ?»o 110 — 1 

/ 0 2 1 1 &• l / v A 1H /oo 1 2.8a %H — i ■So.-S'*^ 1 
1 &CT / 0 O 1 l & \ N N N •7c 1 r g i / — 1 l6/>gg"^1<>r< * I 
1 S£ HW&lfiaA 1 & * l A/ 0. i 12. 5"^ 1 3 ^ 2 2 ~— | \ 2 N 2 / A/ j . m r _ - y f K / f . i f i j 

Mb\ 1 r r * l N n . i SH / O 1 5T» *? — 1 N A/ ^ 3 %K.'*citffp*i J;K< l 
1 ■?.! no i 1 P >;| / v 0.?. 72 50 I 7 / 7 —■ 1 1 3 N 2 T A/ '"ntd'i'Pet'rctl .*n^.ll'v. ' 
1 c'3 /V2I 1 (7 x | / v 0. s 7° J$ 1 2 ^y — 1 I ? 17 / V N i~»-rr hair-j-tr \f*6 ^n»^\'<ff. 1 

uycrT" * / " Pofte^p,*/? Crrc-
1 3 1 ^ w 6 ? ^ M 1 G * l A- 0 . 2 tS~o HI 1 ^ 2 ? ~" 1 1 /V I t 5-2 A/ ftlSie. d:tr/l I 

-?l?fcl 1 9 x l N G.% 220 ^ 4 1 tO 5 — 1 i '7 A/ 7 7 A/ yt i iA/?€d j / f l t t i 
i2,/l^<»<7N' C#r;<ZK AC?'T'■•• i 

1 ^ C ^ w £ H 2 1 F X | /V 0.3 6 S°i 1 f 5" —• | 1 2 /v /4 N d f v r , A . [ 
1 1! M l | 1 & -*'l A 0 . 7 I6T 73 \ >z 3 — 1 /£. N ^ A/ W / * f c ; / ^ r ? 1 
1 <)2 .'3*1 1 Or *\ N o.v 80 36 l / / /*r — 1 1 9 A/ /£ N • t e - ^ t 4 « j . " / ) ; T e 1 
1 <?3 2 2 3 l 1 S*S 10.02 1 N ilo 2 3 1 A/ 6^ Q.CZi 1 " 

^ S 20? 1 1 5 5 I 0 . Q I Z N BS. / i 1 / 7 2 / . ? o . o ? i 1 1 
1 9 * •^ WG2221 1 & *\ N 0.7 <?? 31 1 ' - / */ 1 4> N // 1 A* ■ft mrt »Mt fe « - / « Y 1 
| <*(T 2 2 / 1 1 S£ 1 * V tec 2 / . / 1 N k\ 0.02b\ 1 1 
1 3£ 2roi 1 S T 10.0*3 N no 21.*i\ .'7 0 —■ 0 .021 1 1 
I 9 7 2 / 9 1 1 ^ S I 0 . 0 » /V no 2V.*H ^ ^ 1 O.CZ 1 1 
i «*e lou ! & / < ! « 0 . 3 78 *?/ 1 ^/ / ? — 1 1 7 N ' /b ' ! " yp.*s"^ t*itt* snJ• i**.tst 1 

1 / ^ o ^ r u p/*y/r / V H / ; A'^iA 1 
i ^ Hvr->i7*\ 1 & * l / v 0 . 4 S3 H; I /o 2 - — 1 1 d N 7 1 N f g - f f r / * f c 1 

Il7t\ 1 Or x l N /V <n 2 S I 3 /^ """" 1 T >v N ^ V \ N ir.htf. t>'ll 1 
1 / o o \Hi'ilHH \ 0 /5" 1 C \0.(flZ N 5% 10.7 1 /V I / 3Q N 1 1 A/ N >i00 HO N 1 A' ^ r v^'iv 
1 / o / 1*5 1 ! 6 I / . 0 3 n.iH 1HO OT 1 2H I W . S 0 . 0 5 3 1 1 N N N 20 Ay 1 / v >>ortM3rr| 5c</ J ^ > ^ « / 7 , - f f . -K ■■-i 
1 /02L HV<21\ 1 Cr X I A O.'J. 1 / 0 / = 5"8 1 ^ 1 / f 1 — 1 1 A/ N 1*1 ^ Yr • s t hotrJtf Itrj tUi4 $Ul**t'ir<i r ^ l 

1 1 1 1 i 1 1 1 



M <: s 1 < 3 z 
t W 2 | W 3 R 

10 H 

I A n a l y s e s l \ 
I F l r e Assay 
I ICP 
1 (ppm) 

1 1 
A n a l y s e s 3 | 4 1 

AAS (ppm u n l e s s IX-Ray l 
marked X) \ (X) I 

Ana lyses 5 
S p e c t r o a r a D h i c 

lp?m) Comments ! M <: s 1 < 3 z 
t W 2 | W 3 R 

10 H 1 Au I Ag Zn I Cu | Pb Co da I W Mo | Sn AS Nl Bi Sb tfcK/'v/ty Ct?t?K AtKA y^ynrh \ 
1 10% . HSin 1 2.5 t & \21.23\t.W\ 2$0 \ HI \ AJ 1 3 / o.ir°! 1 /V 1 N 1 A/ 2 0 A/ A L''*e4U»<i i>4"4 ? w / » u r J / 1 

f*tr. . (3 I / . ■5€ct\O.H7 i (.50 1 5 7 1 A/ 1 ?1 0 . 0 3 n l N 1 A/ 1 A/ w A/ hJ 3 £2 v f , « i *jAUIfijfre ' ' 
' - » / 1 O.H 1 & | ? . 1 C T I 2 . 3 & £ l - 5 % l * / / 1 A-' 1 2 3 0 0. 0/? 1 // N 1800 HO N A C*" V J / / > V * i'f in Tttf* 6ntttt*f ii^f 1 
l™l 1 0 . * / C-r l / . ^ 9 10.77 I ll.'iVA HI \ N 1 /9.8 0 . / 7 2 I . ' A/ 1 A/ 1 7 0 0 3 0 N N '5 / *t'<Vf'm(iAb - ivt* qc y(,^ ■■-■ - l ,> f 1 

/ *2 r f l ! r«- 10.02? 1 At 1 > o 1 3 / I V i 2 1 . 7 O.tQZV 1 1 * 1 
tO'J ft 1 S-2 b.OV?! l A/ '>iO | ~>f | 2fO 1 ' / 7 o.e$C\ 1 

1 /o*/ */ j r | o . l - l 1 C I / 8 2 . / 3 I / 7 . / 4 1 3*9 1 20. H 1 A' 3 2 A / | N 1 A 1 «00 1 ?o N A av se,« ►./ 2 5 " ^ - r»K,He '. t>, \ 
/3tf I G- I / .50/ | A/ i /£".«? 1 8 - f 1 / v i / J O / / 1 A/ 1 A/ 1 3 0 0 0 A/ N A CZ VF.* - V 2 f % ...y ' 1 

1 / O f n-7 i i 0- l2 . *y7v lo .? / 2L0 \to.7\ A/ 1 •^r N | N 1 A 1 7 0 0 5*0 N A' <?Z v ^ ' / - w / ^ y I 

/ ?£ I is I 0 . 0 3 1 I A/ 1 Z o o 1 3 ? 1 / • / g . / 0.092-1 1 
1 1 &o!dc*J Efialr Ic.Vc I 

1 / 0 6 *ts HI \ z c 10.011 1 / v °IZ 1 5 ^ 1/? /o 0 . 5 0 1 AV A/ H 20 N A S/̂ T/r | 
11*1 1 / . 5 " c I0 .009 1 / v / * / 0 1 7 7 1 A/ /?.5" 0 . ^ 3 1 A/ N N to N |N S/AT ' ; ^ / / -f<»- -Te,'..ccl e,z 'jT&i'ji- c< i 1 
I Z o 1 / (• 1 N 1 /-' ^ S O 1 5 ? 1 A7 V £ 0 . 5 3 1 A 1 N N 3 0 A> A/ - f » - H A ' ^ f l c7/r''~.-> " 'set' A 1 
r z f 1 O . I c 1 - ' / 1 / / / 7 J O 120-*/ 1 A- Z5.5" O.O)11) 1 N \ N 3 0 0 ^ 0 N A/ <»r v ' r « -JAZfly V ?«■/*■. ̂  5-^. / 1 
( 2 / 1 / 0 *'C 15. / r 10.72 2 ^ 0 1 tOO 1 A/ 37 0 . 3 / 1 V N N ' r o N A 'f:*<-$T?~r 'd'iri ' Vj / ,j -■ :7^,',,-fftj 

/ ? i 1 0 . 2 - 1 // 1 A 54,0 \/t.1 1 A- A> 0 . M 6 1 / / 1 N N 20 H A/ <rx / f w f <«'' ^//'/f? f/^7> ; e ' - 7 > i - * 1 
/ 2 * * 1 1.5 ■- l 0 . 0 2 i | A 2 ? o 1 3 1 \ N 6 0 . ^ 2 1 N N N 2 0 N A 's/-7?r 1 
/2<T 1 <0-3 2 | 0 . 0 7 C | A/ Tt l f . 3 1 N £ A/ 1 N \ N /V 2.0 A/ /V 5 i * 7 Jf■■>.-: 1 
/2fe 1 O'i ■" 10.0071 A/ 2 7 / 0 1 9-b" 1 A/ A / 0 . 0 4 / 1 N N A N A A € ? v r ■*. 1 
iTi 1 r I / . 7 5 7 I N 25",? | /O 1 A/ / V A ' ! N N N 20 A/ Ay £jr N/P.V. 1 

/2v 1 O.Z c l 2 7 . 5 3 W . * r ? 2 0 120 . H 1 A / 2/v C . 0 / 3 1 N 1 tV 2000 5 0 /V A/ ^ 2 7* <fc-0> ^■JHA' 1 

/ •? - / 1 & 1/7/. 36120-57 SO^ 1 3i 1 A/ ^ y ^ 0 . 0 / 3 1 A/ ! N $00 7 0 A N sl t s-A/r.4« 1 
/ 3 t f 1 6- l / 5 ? . 3 7 l / 0 . 2 8 5 / 0 1 / 5 . ^ 1 A / ^ o 0 . 0 / ^ 1 N A/ 2000 5 0 A/ A/ /IS/iy ^ w A « r ? 1 

/ 3 0 / i l G- i r a / . j 16. S6 l32o\2l.l 1 5 7 / / o 0 . 0 / f 1 N 1 A MOOO 3 0 A A/ ;w'f'T«i«t *-A3py 1 
/ ^ / 1 Cr b . 7 ^ ? I A / /4«3 1 / 6 . ^ 1 A/ A/ A/ A N 3 0 0 /o ^ /v l^UAc,^ Q f i 1 

, * Y * 1 c 120.3513-279 3 0 0 1 HZ | A/ / « ? - ^ 0 -02U I A/ I A/ 5 " o 0 too A N s ? v f - - w / r i » / i . , / r r 1 

MI i o.r " / " 10.345" 1 A; 2 6 . 3 1 /<? 1 / V 52 N N | N §00 20 A A/ « * v r , « J / t f v 1 
/ V 2 1 0 . 3 r l 5 " . 6 ? 7 l / . o p j 2 .0VSI 3 / 1 N 20O A/ i N I N $00 IOO A A '«« v<-/^- K / / C / ^ ^ 1 

! ; A c K ' / k / / f y C<?C-rr /Irr.'.A 7»~"* 1 

1 107 / 7 1 l /yyrf?. 1 s u . d 1 5 7 . 2 9 1 6 . 8 6 \Jicfo \/20 \*f$o \ (,5 lo-i::i . 1 N /V 800 1 /oo ! ̂  1 Ay1 ^5 y / i ^ f w / c o * " ? r r / / „ jlucfdivt 
^ S / V . o 15 ' " 2 V p c to./M lo.-v* H3o 1 HO 1 ^ 3 \ V 3 I C / 7 I 1 N N N 1 40 1 A/ A/ 
V K / . ; ? ? 7 I C >fr * l / v 1 0 . 6 * « • / 1 3 6 ~ 1 / 2 1 / 1 - 1 7 A 1 17 1 A sun. , 

??7W G- Kl /If I A/ 6 5 " ! / 7 1 <* 1 >? 1 — 1 1 2 A / ! <L 1 ! A / > / r A - y , * * * 1 
2? 7 k A- x l /V 1 0 . / / v - 1 / 2 1 3 1 2. 1 - i 2 /V * 1 A <7r v f / * " - "Trln\ d. k.' \ 

l/o>8 V S A V J 1 i«ftf 10.26s? 10.*"? 3io | 3 7 | 2 f 1/?-? io./<? 1 I A/ N A/ *fO 1 N 1 A r 1 /O? / ' • i2 1 v^" 15; 5^810 .822 73 1 4 1 A' 1 2 7 . ^ I0.01J 1 A ,N 7 0 0 1 2 0 1 A/ /v ■fe • f1*«r.-J ±g -1 r - ' i . K ' r 

/J3 1 SS 10.0521 / v 2^o | 51? 1 A/ 1 5 7 10.126 1 1 Ay N VOO 1 60 1 A i A /?0T ' r / ' 

• 
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I !2 w 1 9 a l 
S95 

9^ 
Ana lyses z 

F i r e Assay 
ICP 

(pp») 

A n a l y s e s 3 
AAS (ppm u n l e s s 

marked I) 

A 1 
X-lOy I 

U ) 1 

A n a l y s e s 5 
S p e c t r o a r a p h i c 

Ippn) 

I 
1 
1 

Comments ! 
1 3 

9 a l 
S95 

9^ 

Au I Ag Zn I Cu I Pb Co da I W Mo Sn AS N i Bi Sb | 
1 /33 ? j ? a ? 7 5- Ay I N g £ . I 2 * y . 2 . l A/ *<i 0 . 0 3 1 1 1 r \Z-\CAIT I 
1 I1H ^ 2 0 ^ ^/^ O.M%\ N ;?o 1 f o 1 2 ^ ^ s.osel 1 i i i 
1 /36" P O H 5'> N 1 N /2-0 1 A T 1 17 / 5 . f 0./C2I 1 i i 
1 I3L 2 ^ : 7 s ; N 1 N /OO 1 3 2 1 yV / o -3 D.09«f 1 i 
1 / 3 7 2 C * w •* 0 .0081 /V too 1 75" I /v 1 o. /dg l . i i i 

\Trt/l ^7;3Crr-,v*Z>i\lr \ 
1 7 3S * 5 / / 7 r N 1 / V 2 6 0 1 / b * 0 1 3 / 7? 0 .05- 1 /v rt *yoc SO At 3ooo d'k* v - / / ' » f » , po ~t~'.pinf ;y 1 
1 /?7 > / y / l 3 £ N 1 N 2 2 0 | 7 3 1 A 2HJ o.o^vi A> A/ poo 70 N N 3 <jz yri»: 5Q A c-f rw-vw,; 1 

/A / /? j £ N 1 /V IIO 1 / C O 1 A N 0 . 0 7 / 1 A / /V l-oc bo hi Zco */0 % f - ^ - f T * 1 
IMC X.t C 0 .0071 N 1\ \ 67 \ N 21 0.0/71 /v ^ o *i0C 20 N N ox. v f N rfmzp :A/C f i«l-ftdcs / j y I 

IN & « ■ * r 0.0 /5 " ! / V Zdo \ nc \ N " C.O^ / I A >V u,o' *0 A/ 2-COC i r « f i « . s 0.2+O.t k*er af „'a ' I 
AW <f 3 r — | .— ?,3 1/5. H 1 / / N — 1 ^ 2o sec 10 N N i ^ i e o u M f ©2 v " ^ " - I 

//V^ / .<" _ N 1 A / 3 ^ 0 1 /tO 1 A/ f 0 . / / ? I ^ N A/ too N 2000 T V -5iAi*>fti''^IATF I 
H5IIH& / j ^ . N 1 /V /30 I25-. 61 /v Al 0 . O / 7 I /v HO ±/60 to / / W " q r v f . ' ^ I 

1 w o t>5 A c A ' 1 N /?.? 1 7.« 1 /V A/ 0.0071 /v A/ ^ 0 0 / o /v Al 1 

ttrz C N | A/ /9 . f 1 1.1 1 A/ N 0.0 271 /V N 5oo 10 N A 1 
f t c c / / 1 N 25./ \/a-3\ N U /V 1 A / N l O O *l A A' 1 1 
tlL A 2 , ' c It 1 A/ 76 1 7.2 1 N A A/ i /v N N N A N a r vc''*-* <* cAir 1 

/ft p / . £ c N 1 A/ 20 . r I <?. / i /> A/ 0 .0621 r» N ■Zoo 10 AJ Af f * yf,fc/ ,', 1 
ttc c / . / s A/ 1 N 3r i/o. J I // / y 0.0/ 1 A/ CO 100 20 At N « r V C ' * J I 

tltk b C.<J c N \ N / J . 7 1 <9, / 1 /V /V O^J/7 1 N 2 0 5"oo 10 N At « « v£i 'w 1 
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1. C - Chip sample 
CH - Channel sample 
F - Float sample 
G - Grab sample 
HG - High grade sample 
PC - Panned concentrate sample 
S - Soil sample 
SS - Stream sediment sample 
X - signifies sample analyzed by ADGGS by Atomic Absorption Spectroscopy 
(AAS) methods. 

2. Au, Ag analyses were by fire assay - Inductively Coupled Plasma Analysis 
(ICP), or by fire assay unless marked X. 

3. Zn, Pb analysis was by Atomic Absorption Spectroscopy (AAS) while Cu, Co 
analysis was by ICP unless marked X. 
4. Ba analysis was by X-ray diffraction. 

5. Mo, Sn, As, Ni, Bi, and Sb analyses by semiquantitative spectrographic 
analysis. 

Sample analyses were by the Bureau of Mines Research Center in Reno, Nevada 
unless marked X (see //l). 

Units of measure abbreviations used: 

ppm - parts per million 
n - not detected 
% - percent 

- not analyzed 

Mineral abbreviations used 

ba - barite 
calc - calcite 
chl - chlorite 
cp - chalcopyrite 
ep - epidote 
qz - quartz 

Additional abbreviations: 

dissem - dissemin 
fe-st - iron stained (rusty weathering) 
w/ - with 

gn - galena 
mag - magnetite 
ml - malachite 
po - pyrrhotite 
py - pyrite 
si - sphalerite 
td - tetrahedirite 
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