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1. SUMMARY AND RECOMMENDATIONS 

Approximately 45 line-kilometers of reconnaissance scale (1:10,000) 
geological mapping was completed on the Surprise Lake Property of Homestake 
Mineral Development Company in July of 1987. 

J 

d 

While outcrop exposure was found to constitute less than 1% of the 
property, that exposed indicated that the property was underlain, in the 
east, by granitic rocks of the Cretaceous Surprise Lake Batholith, and in 
the west, by intermediate to mafic volcanics and immature metasediments of 
the Cache Creek Group, locally intruded by serpentinized and steatized 
ultramafic rocks, both Pennsylvanian to Permian in age. 

In the course of the mapping program, forty-three (43) rock samples, 
both from exposed bedrock and from large angular boulders (float), were 
collected and analyzed for gold (geochemically) and 30 additional elements 
(by ICP analysis), in an effort to assess the economic potential of the 
property. No anomalous values of any real significance were encountered, 
but because of the very poor exposure on the property, the negative results 
do not preclude the possibility of the ground hosting zones of economic 
interest. This is particularly true for gold, which elsewhere in the Atlin 
area occurs in a similar geologic environment, i.e. in hydrothermally 
altered ultramafic rocks proximal to their thrust fault or intrusive 
contacts with metavolcanics/sediments of the Cache Creek Group. 

In order to more fully assess the potential of the property, an 
airborne magnetic (total field and vertical gradient) and VLF electromag- 
netic survey is recommended. These surveys would be useful in delineating 
areas of hydrothermal alteration and the structural conduits controlling 
that alteration, as these features often appear as distinct linear magnetic 
lows and/or strong crossover type VLF anomalies. 

Should any such areas of interest be located via the airborne surveys, 
an exploratory rotary reverse-circulation drilling program is proposed, to 
initially test the generated targets and provide much needed lithological 
information. 

2. INTRODUCTION 

2.1 Location, Access and Physiography 

The Surprise Lake Property is located approximately twenty (20) 
kilometers east-northeast of the village of Atlin, in northern British 
Columbia. The claims are in the Atlin Mining Division, on NTS map 
sheet 104N.11. 

The property is accessible via an all-weather gravel road extend- 
ing east from Atlin and crossing the western and northern portions of 
the claim group. Secondary gravel roads extending from this road and 
through the Otter Creek Mines Ltd. placer mining operation provide 
access to the southern and eastern portions of the property. 
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The property is situated in the Surprise Lake - Pine Creek 
Valley, above which Ruby Mountain rises 300 m., to the north, and to 
the south Idaho Peak and Spruce Mountain rise 250 m. above lake level. 
The ground is predominantly overlain by a thick mantle of fluvial and 
glaciofluvial sand and gravel, and densely forested by jackpine. Most 
relief occurs along small creeks draining into Surprise Lake, which 
deeply incise the glacial and fluvial sediments, to depths of 50 m. in 
places. It is along these creeks that the majority of outcrop expo- 
sure on the property is found, which unfortunately constitutes less 
than 1% of the property area. 

The property is centered around Surprise Lake, which is drained 
by Pine Creek, flowing west to Atlin Lake. 

2.2 Property Definition 

The Surprise Lake Property consists of 5 claims, collectively 
known as the "East Group", and pertinent details are outlined below: 

Claim Recording No. 

YJ 1 2672 
YJ 2 2673 
YJ 3 2674 
JACK 22 2746 
JACK 24 2747 

No. Units Recording Date 

12 2 8 / 0 7 / 8 6  
2 8 / 0 7 / 8 6  12 
2 8 / 0 7 / 8 6  20 

1 2 5 / 0 9 / 8 6  
1 2 5 / 0 9 / 8 6  

Figure 2 illustrates the location of these claims. The owner and 
operator of these claims is Homestake Mineral Development Company, who 
staked these claims on their own behalf in 1986. All work described 
in this report was carried out by Homestake Mineral Development 
Company in July of 1987. 

Other than placer mining on Otter Creek, there is no record of 
mineral exploration on the property. 

The economic potential of the property is as of yet unknown, 
primarily due to limited outcrop exposure and little detailed explora- 
tion of the property in the past. The geological setting of the 
property, however, is similar to other areas in the Atlin camp known 
to host auriferous quartz-vein systems (see section 2 .4 ) .  

2.3 Work Completed 

During the period July 1-4, and July 16,  1987, ten man days of 
reconnaissance scale geological mapping, involved some 45 
line-kilometers of hip-chain and compass controlled mapping traverses, 
were completed on the property. 

In the course of mapping, forty-three ( 4 3 )  rock samples were 
collected and subsequently analyzed for a suite of 30 elements, 
including Au, Ag, Cu, Zn and Pb. 
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2.4 General Geological Setting and Economic Assessment 

The Surprise Lake Property lies near the western edge of the 
northwest trending Atlin Terrane, which is underlain by upper Paleo- 
zioic oceanic crust (Monger 1975). It is correlated with the Cache 
Creek Group rocks of southern and central British Columbia. Within 
the Atlin Terrane intermediate to mafic flows are overlain by cherts, 
immature clastic sediments, and thick shallow-water carbonate rocks. 
Discordant granitic plutons range in age from late Jurassic to early 
Tertiary. Remnant Tertiary volcanic and sedimentary rocks are found 
throughout the area. 

Within the Atlin Terrane, large ultramafic bodies define a 
discordant belt trending across the tectonic fabric of the terrane. 

The majority of lode-type gold mineralization within the Atlin 
Terrane is hosted in hydrothermally altered (silica-carbonate-maripo- 
site) ultramafic rocks proximal to their intrusive or thrust faulted 
contacts with rocks of the Cache Creek Group, or within Cache Creek 
Group volcanics along major shear structures. Gold mineralization 
appears to be exclusively associated with quartz and quartz-carbonate 
vein systems within the aforementioned altered host rocks, with in 
most cases a strong correlation between gold and the presence of 
gangue sulphides including galena, sphalerite, chalcopyrite, pyrite 
and tetrahedrite. 

The Surprise Lake Property, which is underlain by Cretaceous age 
grantitic intrusions, volcanics and sediments of the Cache Creek 
Group, and ultramafic intrusive rocks, thus lies in an area of good 
economic potential. Much work remains to be done, however in identi- 
fying zones of hydrothermal alteration, and within these zones poten- 
tially auriferous quartz vein systems. 

Because of limited exposure and thick overburden covering most of 
the property, this work must rely on advanced geophysical techniques 
and extensive rotary and core drilling programs. 

3. DETAILED TECHNICAL DATA 

3.1 Geological Mapping 

3.1.1. Methods Employed 

Approximately 45 line-kilometers of geological mapping 
traverses were completed on the property, employing hip 
chain and compass for control. The traverses, predominantly 
oriented north-south, were designed to give coverage of the 
property at approximately 500 meter spacings. In addition, 
traverses were completed along all routes of relatively easy 
access, such as roads, trails, creek valleys, and the lake 
shore. All traverse locations are outlined on the accompa- 
nying 1:10,000 scale geologic plan map (Appendix 1). 
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3.1.2. 

All encountered outcrops were mapped with a view 
towards establishing their lithology, structural orienta- 
tion, and the presence of any significant alteration, 
mineralization and veining. In addition to mapping all 
encountered outcrops, any large angular boulders were mapped 
with the same view, as these represent local derivatives of 
bedrock with probably minimal glacial down-ice dispersion. 
All geological data appears plotted on the accompanying 
1:10,000 scale geology base map (Appendix I). 

Results and Interpretation 

Three major lithological types were encountered in 
bedrock during mapping, and these include; 

i) granitic rocks of the Surprise Lake Batholith - several 
outcrops were observed, predominantly along Bonanza 
Creek and in the east-central portion of the property. 
The granite is invariably massive, ranging from fine 
grained to coarse grained and composed predominantly of 
quartz, Kspar, and plagioclase. Only very minor 
amounts of any mafic mineral, namely brown biotite, 
were observed during mapping. No secondary alteration, 
mineralization, or veining of any importance was noted 
in exposed outcrop. 

ii) clastic sediments of the Cache Creek Group - several 
outcrops were observed in the south-central portion of 
the property. The sediments were predominantly black 
argillitic rocks, in places appearing weakly carbona- 
ceous and with minor associated pyrite mineralization. 
A few outcrops of a gray, slightly coarser (to very 
fine grained), more siliceous graywacke to quartzite 
were also observed. Bedding is generally very poorly 
developed, and where noted, at highly variable orienta- 
tions, due probably to proximity to the intrusive 
Surprise Lake Batholith. No secondary alteration, 
mineralization, or veining of any significance was 
noted in exposed outcrop. 

iii) ultramafic (intrusive) rocks - a few outcrops were 
observed in the south-central portion of the property, 
and in the western portion of the property, in the pit 
at Otter Creek Mines. The ultramafic rocks are predo- 
minantly intensely serpentinized, massive fine grained 
rocks. In places, where weakly sheared, they are 
talcose. No zones of silica-carbonate-mariposite 
alteration were noted in outcop, nor were any zones of 
significant veining or mineralization. 

Obviously, due to the paucity of the outcrop on the 
property, the contact locations appearing on the enclosed 
geological map are highly speculative. 
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As was mentioned, any occurrences of large float were 
also mapped, and again the prominent lithologies encountered 
were granite, serpentinized ultramafic, and argillite-gray- 
wacke-quartzite. A few boulders of gabbro and andesite- 
-basalt were noted in the central and south-central portion 
of the property. In general, float lithology correlated 
well with that seen in outcrop, and thus percentage of local 
float lithology type played a role in determining contact 
locations on the enclosed geology map. 

3.2 Lithogeochemical Sampling 

3.2.1. Methods Employed 

In the course of mapping, 43 samples from both bedrock 
and float were collected and forwarded to Acme Analytical 
Laboratories in Vancouver for 30 element geochemical ICP 
analysis. In addition, all samples were analyzed for gold 
by atomic absorption methods. The purpose of the sampling 
program was to determine if any base or precious metal 
anomalies could be detected on the property, either in 
bedrock or in float, which conceivably could be traced back 
to a bedrock source. The wide spectrum of elements analyzed 
for by the ICP method also provides very useful trace-elem- 
ent geochemical data. Gold mineralization in the Atlin 
Terrane often occurs with associated highly elevated cont- 
ents of Cu, Zn, Pb, Sb, As, Cd and Ag, all of which are part 
of the 30 element ICP analytical package. Elevated contents 
of these elements, even in the absence of anomalous gold 
values, may serve as "pathfinders" to gold mineralization. 

The ICP geochemical data appears tabulated in Appendix 
2. All sample locations are plotted on the enclosed geology 
plan map in Appendix 1, followed in parenthesis by the 
sample gold content, in ppb, as determined by atomic absorp- 
t ion. 

3.2.2. Results and Interpretation 

Of the 43 samples collected from the property, only two 
returned even slightly anomalous gold values. They were: 

PA-01-1-36418 a sample from a large (2 meter) quartzite 
boulder in the south-central portion of the 
property, which carried 38 ppb Au. 

PA-01-1-36425 a sample from a large (2 meter) quartzite 
boulder in the extreme southeast corner of 
the property, which carried 140 ppb Au, as 
w e l l  as 836 ppm A s  and 13 ppm Sb. 

All other samples contained less than 15 ppb Au, most 
returning values of only 1-2 ppb Au. 
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Apart from sample PA-01-136425, no strongly anomalous 
base metal or pathfinder trace element values were returned. 
This sample, then, is really the only one warranting further 
investigation, and even it does not constitute a strong 
anomaly. Minor additional surface sampling of boulders 
around this occurrence is recommended. 

Ud 
4. ITEMIZED COST STATEMENT 

al 

arl 

4.1 Field Costs 

Salaries and Wazes 

D. McIvor July 1, 2, 3 ,  4, 16 
5 days @ $115/day . . . . .  

J. Bozek July 1, 2, 3 ,  4, 16 
5 days @ $85/day . . . . .  

P. Southam July 16 
1 day @ $85/day . . . . .  
SUB TOTAL. . . . .  
+ 20% Overhead and Benefits . 
TOTAL SALARIES AND WAGES . . 

Meals and Lodging 

- @ $50.00 per day per man, 
X 11 man days. . . . . . .  

Vehicle Costs 

- one 4 X 4 Suburban, 5 days fuel 
and maintenance, @ $50/day . . . .  

Analvtical Costs 

$ 575.00 

$ 425.00 

$ 85.00 

$1 , 085 .OO 

$ 217.00 

$1 , 302.00 

$ 550.00 

$ 250.00 

- 43 samples @ $15.75/sample. . . .  $ 677.00 
plus shipping costs. . . . . .  $ 50.00 

$ 727.25 

Miscellaneous Equipment Costs 

- (topofil, flagging tape, sample bags, etc) $ 200.00 
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4.2 DRAFTING AND REPORT PREPARATION COSTS 

S a l a r i e s  and Wages 

D. McIvor October 3, 4, 5, 6 
4 days (3 $115/day . . . . . .  
+ 20% overhead and b e n e f i t s  . . 
TOTAL SALARIES AND WAGES . . .  

Miscellaneous Costs 

- reproduct ion  c o s t s ,  d r a f t i n g  
material ,  etc.  . . . . . . . . . . .  

Tota l  Costs  

T o t a l  F i e l d  Costs . . . .  
Tota l  Draf t ing  & Report Costs.  . 

$ 460.00 
$ 92.00 

$ 552.00 

$ 50.00 

$3,029.25 
602.00 

TOTAL COSTS . . . .  

4.4 ALLOCATION OF EXPENDITURES 

P r i o r  t o  submission of work covered by t h i s  r e p o r t ,  t h e  fol lowing work 
has  been f i l e d  a g a i n s t  claims covered by t h i s  r e p o r t .  

T o t a l  To ta l  To ta l  
Work - Group C l a i m  Uni t s  Rec. No. Geophys . Geol. 

East Jack  22 1 2746 .oo 28.29 28.29 
East Jack  24 1 2747 . 00 28.29 28.29 
East Y J  1 12 2672 .oo 339.48 339.48 
E a s t  YJ 2 12 2673 . 00 339.48 339.48 
East Y J  3 20 2674 . 00 565.80 565.80 

Group T o t a l  5 46 . 00 1,301.34 1 , 301.34 

Alloca t ion  of expendi tures  covered by t h i s  r e p o r t  are as fol lows,  and 
are based on t h e  area of each claim. 

T o t a l  To ta l  T o t a l  
Work - Group C l a i m  Uni t s  Rec. No. Geophys . Geol. 

E a s t  Jack  22 1 2746 . 00 78.94 78.94 
East Jack 24 1 2747 . 00 78.94 78.94 
East Y J  1 12 2672 . 00 947.28 947.28 
East YJ 2 12 2673 . 00 947.28 947.28 
East Y J  3 20 2674 . 00 1,578.81 1,578.81 

Group T o t a l  5 46 . 00 3,631.25 3 , 631.25 
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Work filed to date on these claims, including that work covered in 

this report, is as follows: 

J Rec . Total Tot a1 Total 
Group Claim Units Rec. No. Date Geophys. Geol. Work - 

IdJ East Jack 22 1 2746 25 I 0 9  / 86 .oo 107.23 107.23 
East Jack 24 1 2747 2 5 / 0 9 / 8 6  . 00 107.23 107.23 
East YJ 1 12 2672 2 5 / 0 9 / 8 6  .OO 1,286.76 1,286.76 
East YJ 2 1 2  2673 2 5 / 0 9 / 8 6  .OO 1,286.76 1,286.76 
East YJ 3 20 2674 25 I 0 9  / 86 .OO 2,144.61 2,144.61 irpl 

Group Total 5 46 
Id 

5.  AUTHOR'S QUALIFICATIONS 

.OO 4,932.57 4,932.57 

I, Duncan Forbes McIvor, do hereby state that; 

- I am a graduate of the University of Waterloo, and hold an Honours 
Bachelor of Applied Science degree. 

- I have been practising my profession as an exploration geologist on a 
full time basis since 1982. 

- I have personal knowledge that all information presented in this 
report is true and accurate. 

Duncan McIvor 
October 6 ,  1987 
Atlin, B. C. 
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GECYCHEM.ICAL ICF' ANALYSIS 

,500 6RAII SAIIPLE I S  DI6ESTED WITH 3HL 3-1-2 HCL-HN03-HZO AT 95 M 6 . C  fOR ONE HOUR AND I S  DILUTED TO 10 I IL  WITH WATER. 
THIS LEACH IS PARTIAL FOR HN FE CA P LA CR H6 BA T I  B W AND L I H I T E D  FOR NA AND K. AU DETECTION L I H I T  BY ICP I S  3 PPH. - SAMPLE TYPE; ROCK Aut  ANALYSIS BY AA fROM 10 6RAM SRIIPLE. 

D A T E  RECEIVED8 JUL 29 1987 DATE REPORT Mf4ILED: 9 517 ASSAYER. /$(--$F.. DEAN TOYE. C E R T I F I E D  B. C. ASSAYER 

HOMESTAKE MINERALS PF, JECT-BF-3710 File # 87-2828 Faqe 1 

SAMPLE# IO CU PB ZN A6 N 1  CO MN FE AS U AU TH SR CD S8 81 V CA P LA CR M6 RA T I  B BL NA K U AU1 
PPI( PPI( ppn ppn ppn PPI PPI PPR x ppn PPI PPI PPH PPI PPM PPM PPM PPM x x PPR PPII x PPH z PPI % x x PPI PPB 

86-02-1-36332 2 1 2 34 .I 1726 67 630 4.53 53 12 NO 1 2 1 2 2 12 -22 .008 2 421 23.70 7 -01  43 -10 SO1 -01 1 2 
BR-02-1-36333 1 76 8 79 .5 23 27 1099 8.21 45 9 NO 1 49 1 2 2 52 3.20 .OB9 2 10 2.19 37 .01 2 -40 .01 -19 1 ,15 
BR-02-1-36334 1 2 2 6 .1 325 12 269 1.29 15 7 ND 1 84 1 3 2 3 1.77 .002 2 58 5.03 3 -01  2 .02 -01 -02 1 5 
8ff-02-1-36402 2 2 2 15 - 2  959 39 573 3.61 347 5 NO 1 13 1 2 4 6 ,41 .004 2 221 16.26 6 .01 2 .06 -01 -04 1 1 
BR-02-1-36403 1 2 2 11 .l 829 35 492 3.27 92 5 NO 1 6 1 2 3 10 -19 .004 2 187 16.55 0 -01  2 .03 .0 l  .03 1 1 

seARh%€ ULPA-01-1-36326 1 29 2 43 - 1  26 6 276 1.66 6 5 NO 3 3 1 2 2 37 .07 ,015 7 25 .80 332 $07 2 1.06 -03 -42 1 1 
~ & p ~ ~ P B - O 1 - 1 - 3 6 3 2 7  1 64 3 168 .5 26 10 709 3.78 2 6 ND 1 255 1 3 2 94 1.94 .072 2 57 2.02 92 .24 2 4.46 -22 1.51 2 1 ' 

PA-01-1-36414 1 18 2 26 .i 9 2 383 2.21 2 5 NO 5 5 i 2 2 43 .02 .oiz 12 38 -98  388 .I& 2 1.42 .os .BE 1 2 
PA-01-1-36415 1 33 2 9 .1 5 1 89 1.66 3 5 NO 2 4 1 2 2 12 .04 $019 3 10 .22 33 -01  2 .33 .02 .08 1 1 
PA-01-1-36416 2 40 2 18 .1 11 4 161 1.44 2 5 ND 1 2 1 2 2 17 .07 .024 3 10 .46 41 .O1 2 .53 .02 -09 1 1 

PA-01-1-36417 20 33 3 11 .1 9 1 187 .83 2 6 ND 2 1 1 2 3 45 .07 .028 4 11 .12 9 .05 2 .20 -02 -04 1 1 
PA-01-1-36418 1 48 5 23 .1 15 4 341 .90 4 5 NO 1 14 1 2 2 10 .12 .006 2 8 .27 117 .02 2 .55 -01 -14 1 38 
PA-01-1-36419 1 4 9 23 .l 2 1 168 .Q1 5 5 ND 38 1 1 2 3 2 .02 .006 7 2 -05 14 .01 2 .32 -04 .09 1 1 - 
PA-01-1-36420 5 11% 2 107 .2 66 11 263 2.71 2 5 NO 4 4 1 2 2 94 .OS .014 7 55 .72 74 .10 2 1.38 -04 -51 1 2 - 
PA-01-1-36421 1 36 2 36 . 2  1262 54 404 3.93 11 5 ND 1 4 1 2 4 41 .08 ,027 2 712 10.86 4 .02 5 1.05 .01 e01 1 1 

4uRQlr15e 
-KE PA-01-1-36422 1 20 5 47 -1 1693 70 618 5.41 23 5 NO 1 5 1 2 3 19 -10 -005 2 600 16.85 28 e01 14 -40 -01 -01 1 3 -- 

PA-01-1-36423 1 66 4 25 .2 40 4 146 1.12 5 7 ND 2 12 1 2 2 33 .09 .010 3 29 1.44 316 .06 50 .59 .OS .15 1 1 ' 
PA-01-1-36424 3 19 3 64 .l 22 2 245 1.92 4 5 NO 4 7 1 2 2 38 .OS .025 9 36 1.26 553 .ll 2 1.29 .04 .76 1 1 - 
PA-01-1-36425 1 2 2 38 .l 1665 54 347 3.20 836 5 NO 1 1 1 13 3 3 .02 .004 2 88 15.24 12 .01 8 .06 -01 .01 1 140 ' 
PA-01-1-36124 1 29 3 39 .l 21 8 211 2.34 2 7 NO 1 49 1 2 2 78 .49 ,078 4 60 .85 331 .24 2 1.54 .16 .78 1 1 ' 

Pk-01-1-36427 1 2 8 41 .1 20 1 314 1.21 6 5 ND 45 1 1 2 2 4 .07 .009 13 4 .22 18 -05 2 .38 .04 .26 1 1 
PB-01-1-36428 2 2 2 105 .2 434 36 471 6.30 5 5 ND 2 53 1 4 4 100 2.98 .193 7 671 9.04 51 .03 2 5.10 .01 .04 3 1 
PA-01-1-36429 1 90 3 14 .I 1137 43 291 1.95 37 5 NO 1 20 1 2 2 8 1.78 .004 2 433 3.73 24 .01 14 .24 .01 .01 1 2 

- - -  1 47 5 37 - 3  1078 51 576 3.79 Ilb 5 NO 1 22 1 3 2 36 2.04 .015 2 818 5.44 27 .Ol 18 .72 .01 .01 2 1 
PA-01-1-36451 3 41 2 31 .1 39 13 174 2.67 4 5 NO 3 19 1 2 2 87 .49 .030 4 64 1.13 347 .16 2 1.3 .15 .41 1 1 

PA-01-1-36452 2 6 23 50 .l 7 1 24 .10 9 9 NO 1 126 1 2 2 3 .17 .012 2 4 22.00 23 .01 36 .06 .O1 .O1 1 1 
PA-01-1-36453 4 5 2 8 .2 2 1 22 .51 27 5 I D  1 6 1 3 2 4 .02 .013 2 3 .01 30 .O1 2 .06 .01 .03 1 12 
PA-01-1-36454 1 1 2 11 .3 3 1 31 .15 3 11 NO 1 438 1 3 5 2 37.08 .012 2 4 -49 30 .O1 36 .02 .01 .O1 4 1 ,- 
PA-01-1-36455 1 1 3 4 .I 1 1 33 .14 2 5 NO 1 734 1 3 6 1 40.14 ,003 2 2 .22 35 .01 2 -01 .01 .01 5 1 ' 
PA-01-1-36454 1 2 2 15 ,I 1 1 54 .14 3 5 NO 1 246 1 5 3 1 36.66 ,020 3 4 1.99 44 .O1 2 .01 .01 .01 5 2 

Swwust PA-01-1-36457 i I 5 6 . i  i i 33 .i7 3 5 ND 1 588 1 3 7 140.19 .oo4 5 i .37 27 .o i  2 .03 .oz .02 3 i ,- 
L14gs PA-01-1-36458 1 2 2 16 .i 2 1 41 . ib  4 5 NO i 223 i 7 4 2 34.85 .OH 2 3 3.66 30 .o i  2 .02 .oi . o i  3 1 - 

PA-01-1-36459 1 2 2 13 .1 1 1 50 .14 3 5 NO 1 273 1 5 3 138.12 .034 3 2 1.25 23 .01 2 -02 .01 .01 4 2 
PB-01-1-36460 1 42 3 34 .l 34 15 333 2.85 2 5 NO 1 18 1 2 2 60 1.93 .036 2 20 1.06 65 .32 2 1.26 .01 .15 1 1 
PA-01-1-36461 1 1 2 23 .2 2 1 60 .17 3 5 ND 1 567 1 8 6 2 31.88 ,020 3 3 5.54 45 .01 2 .Of .01 .01 4 1 

PA-01-1-36462 1 33 2 30 .1 1549 59 558 4.29 4 5 NO 1 7 1 2 2 23 .41 .003 2 901 17.40 3 .O1 32 .48 -01 -01 1 1 ' 
STD C I M - R  20 58 42 132 7.7 70 29 958 4.12 40 17 8 30 51 10 15 20 60 .51 .08Q 30 61 .Q0 183 -08 34 1.79 .Ob $14 12 500 
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SAHPLEI n0 CU P5 ZN A6 N I  CO RN FE BS U AU TH SF! CD SB 51 V CA P LA CR flG BA T I  8 AL NA K W AUt 
PPti PPII PPH wn PPN PPN PPn PPn x PPN PPn w n  PPN PPR PPN PPI( PPR PPII r. x rPn PPN I PPII r. PPI( z z I PPW PPB 

PA-01-1-36463 1 28 7 45 .1 36 5 157 1.60 3 5 NO 4 4 1 ? 2 9 .05 ,010 0 13 -44 265 .Ob 2 .62 .O? .33 2 1: 
PA-01-1-36464 1 20 2 53 .4 33 6 198 2.13 2 5 ND 6 5 1 2 2 21 .05 .012 14 19 - 6 2  581 .11 2 1.08 -04 .5D 1 1 ~ 

PR-01-1-36465 7 54 7 83 .3 20 5 376 2.37 7 5 ND ? 11 1 2 2 33 .07 .Kl 16 23 1.00 341 . l o  ? 1.32 .05 $83 1 1 
PA-01-1-36466 2 19 2 23 .1  5 1 230 1.23 2 5 NO 3 5 1 2 2 10 .02 ,016 6 10 .42 546 .04 2 .60 - 0 2  .?? 1 10' 
PA-91-1-3646? 1 35 11 65 .? 8 3 304 2.35 4 5 ND 6 14 1 2 2 35 .ll ,023 12 22 1.15 635 .10 2 1.46 .Ob .79 1 2 ' 

5uRa\5€ PA-r)1-1-3&468 43 40 10 53 . 4  9 2 176 1.18 4 6 NO 8 15 1 2 2 57 .17 .Ob5 13 19 -54 296 .OS 2 .74 .04 .44 1 1 ' 
mKe . PA-01-1-3646? 1 5 4 15 .1 3 1 237 .3? 2 5 ND 1 173 1 2 2 4 10.00 .017 2 3 -68 33 .02 2 .33 .24 .07 1 1'' 

PA-01-1-36470 1 32 5 37 .2 21 ? 166 2.46 2 5 NO 1 33 1 2 2 73 .64 .068 6 73 .?6 647 .1? 2 1.1? .13 .51 2 1' 
PA-01-1-36471 1 38 3 33 .? 19 ? 236 2.61 6 5 ND 1 38 1 2 2 87 1.06 .Ob4 4 77 -88 83 .26 2 1.12 .F? .32 1 1. 
PA-01-1-36475 1 41 2 16 .1 15 6 121 1.13 6 5 ND 1 62 1 2 3 43 1.03 .Ob9 4 44 -32 33 -18 2 .85 . I 6  .ll 1 1 

P4-01-1-36476 88 64 11 196 - 5  88 8 551 3.74 8 5 ND 8 42 2 2 2 264 .86 ,077 5 70 2.16 138 .25 2 3.54 .16 1.03 1 2 -' 

PA-01-1-36478 1 38 2 34 .1 14 7 ??a 2.18 3 5 ND 1 25 1 2 2 60 .57 ,087 7 45 .6? 764 .21 2 .96 .12 .50 1 1,' 
PA-01-1-36479 1 14 2 21 .1 8 4 92 1.33 2 5 ND 9 5 1 2 2 28 .43 .Ob5 I ?  4 .7? 186 .11 2 .64 .12 .2? 1 1 
PA-01-1-36480 2 49 6 31 .3 5 13 220 3.12 5 5 ND 2 28 1 2 2 82 .81 .148 8 2 .78 308 .26 2 1.17 .15 .66 1 1 ' 
PA-01-1-36481 1 7 4 74 .1 184 23 224 4.52 5 5 ND 2 6 1 2 2 111 .44 .122 13 271 2.90 739 -44 2 2.36 .11 2.03 1 1 
PA-01-1-36482 1 17 2 32 .3 26 6 287 2.02 4 5 ND 8 56 1 2 2 37 2.06 .234 31 44 1.03 206 .23 2 1.41 .13 .42 1 2 ' 
PA-01-1-36483 1 11 2 23 - 1  942 27 153 1.40 155 5 ND 1 4 1 2 2 19 .23 .003 2 644 2.75 31 -01  4 .78 .O1 .01 1 15 ' 
PL-01-1-36328 1 21 2 34 .1 56 11 405 1.64 10 5 ND 2 95 1 2 2 15 4.57 .038 6 11 2.54 67 . O l  4 .46 .01 .06 2 1 
PL-01-1-36329 2 3 2 53 .2 87 20 603 3.78 15 5 ND 2 185 1 12 2 28 5.40 ,038 6 105 3.65 39 .01 4 .34 .03 .18 1 1 

PL-01-1-36330 1 71 2 18 .1 20 10 159 1.78 4 5 ND 1 5 1  1 2 2 42 2.03 .035 2 18 .47 26 .18 2 2.40 .41 .10 1 1 
PL-01-1-36331 1 65 2 23 .1 21 10 213 2.09 2 5 ND 1 23 1 2 2 67 1.44 .035 2 30 -74 18 .26 2 1.37 .19 .15 1 1 
PL-01-1-36335 1 4 2 3 .2 4 1 56 .35 2 5 ND 1 12 1 2 2 4 4.69 .013 3 2 .ll 10 .06 2 -17 .08 .02 1 1 

PL-01-2-36337 1 111 4 36 .1 22 19 360 4.40 7 5 ND 1 22 1 2 2 150 1.92 ,005 2 4 1.54 7 ,0? 2 2.81 .44 .03 1 2 

PA-01-1-36477 I 38 2 49 .4 31 6 223 1.87 2 5 ND 5 12 I 2 2 27 .22 . o i l  10 26 -78 203 .OB 2 1.oa .03 .51 1 1 ,-- 

- 

PL-01-1-36336 1 96 7 25 .5 1287 65 401 2.94 i i z  5 ND i 291 1 2 3 ii 11.80 ,003 2 114 8-70 9 .o i  2 . i o  .22 .o i  1 1 

PL-91-1-36338 
PL-01-1-36339 
PL-01-1-36340 
PL-01-1-36341 
PL-01-1-36342 

PL-01-1-36404 
PL-01-1-36405 
PL-01-1-36406 
PL-01-1-36407 
PL-01-1-36408 

1 197 2 14 .1 22 10 182 3.25 3 5 ND 1 
1 21 14 58 .4 41 10 484 3.25 2 5 ND 7 
3 175 228 106 411.0 18 4 195 1.10 20 5 ND 1 
1 2 4 39 .3 481 27 826 4.30 5 5 ND 1 
1 36 2 12 .l 54 15 119 2.37 2 5 ND 1 

1 4 2 27 .1 7 3 275 2.08 2 5 ND 15 
1 11 6 31 .2 8 5 343 2.34 6 5 ND 15 
1 9 7 SO .4 7 8 589 3.24 6 5 ND 6 
1 5 8 37 .2 8 6 467 2.49 6 5 ND 17 
1 19 6 52 .3 17 17 488 4.05 7 5 ND 15 

17 
33 
55 
44 
4 

30 
40 

101 
211 
171 

1 2 2 174 1.59 ,016 2 8 .73 

2 2 16 8 1.67 .004 2 13 .56 
1 2 5 05 3.72 ,007 2 870 6.96 
1 2 2 53 .18 .024 2 25, .94 

1 2 2 38 .43 .Ob9 24 14 .37 
1 2 2 44 .90 .068 40 13 .51 
1 2 2 57 2.33 .067 19 17 1.28 
1 2 2 36 1.98 .074 38 0 .59 
1 2 2 01 3.38 .288 43 55 1.73 

i 2 2 67 1.1s .078 19 a i  1.01 
2 

169 
13 
6 
5 

50 
82 

397 
1673 
366 

.07 2 1.98 .23 .02 1 1 
-29 3 1.14 .07 . I 1  1 1 
.01 2 -17 .O1 .93 1 57 
.O1 2 3.00 .01 .01 2 1 
.OS 2 .71 .09 -01 1 2 

.10 2 .37 .05 .06 1 1 
-03 2 .52 -03 .08 1 1 
.06 2 .93 .01 .25 1 12 
- 0 1  2 .68 .O1 .09 1 1 
,18 2 1.28 .03 . l 0  1 1 

PL-01-1-36409 1 3 2 28 . l  7 3 223 1.08 2 5 ND 2 109 1 2 2 11 1.70 .035 10 4 .41 697 -01  2 .52 .02 .12 1 1 
STD ClbU-R 10 60 41 131 7.4 70 28 945 4.13 42 22 8 38 50 19 18 22 58 .51 ,090 38 59 -93 178 .98 36 1.79 .Ob .13 12 495 

t 

c 

c 

c. 

c 

c 



E .  e II L I E  e t I L E E t E t L E E % 
t 

HOMESTAKE MINERALS FPUJECT-HE-57 10  F.'I LE # 87-2828 F:'agf? 3 c 
SAfiPLEU t o  CU PB ZN AG N I  CO t N  FE RS U AU TH SR CD SB BI V CA P LA CR tG BA TI B AL NA K W Aut 

PPN P P t  PPI! PPI( wt P P ~  PPH PCN I PPt PPR P P t  wt PPR PPI PPn PPM cPt x x PPn PPH z PPN 1 wt ' r .  x z PPR PPB 

PL-01-1-36410 1 4 2 33 .1 10 5 3 3  2.44 3 5 NP l! ?? 1 Z 2 41 .30 .Ob1 44 12 .64 06 .O1 2 .6: .07 .09 1 1 
PL-01-1-36411 1 E 13 6E .3  B 8 6% 3.24 4 5 ND 6 124 1 2 2 58 2.31 .072 29 14 1.15 550 .06 2 1.27 .01 .2E 1 1 
PL-01-1-36412 1 48 12 47 .3 103 17 447 ? . 0 3  Z 5 ND 16 324 1 4 2 62 2 .65  ,306 58 261 3.02 1010 .?6 ? !.?@ .?4 .18 1 1 
PL-01-1-36413 1 20 8 26 .Z 41 8 2?3 2.24 6 6 ND 14 106 1 2 Z 49 1.11 .127 31 65 1.28 ?E5 .17 3 .96 .07 .2G 1 1 
PL-01-1-36450 1 65 5 42 .? 60 18 281 3.03 3 5 ND 1 53 1 3 2 75 1.46 .@41 2 02 1.62 241 .3? 2 1.46 . I5 .56 1 1 t 
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