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Gus Clairiis Assessment Report 
DEB:. 23, 1334 

IPITRODLJCTION 

The Gus Claim Group coriiprised of t.he claims Gus 1-3,  is lctcated 
in the west. Kcrot.er-iays appriixir-rlately 7.5 k m  NE of the Canada-USA 
PIelrmy border- crossing. The centre of the claims is approximately 
1.8 K m  east. of Rosehi-id Lake. 

Ac.c.ess is by the Rosekrud Lake ~ o a d  arid t.helii:e by a rough 4x4 
trail startirig eazt of the SE part of Rosebud Lake arid goirig EME 
t.o the old Lone Silver Mine and heyand t.n t.he GI-is Claims. 

5 . 7 ; '  
Yst Ithixi the Gus Clairiis are t.vm old riiines, the Davne aiid the 

Lwky Strike. Both have produced small at-flourits of high grade gold. 
:silver ores also ccmtaining lead, zinc and copper. Past. work lzin t-kese 
mines is %?ell document.ed in old ECDIvI report.s. During 1987, Lacana 
Mining Ccr . based on rny prmpecting work acquired a large land 
position in the area, and subsequently carried out an ext.er,sive 
soils geochemical si-arvey . Lacana then was acqi-iired tsy  rT:tx-ona 
Corp. .. which farmed t.he property out. to  Orrraria Minerais Corp., 
wliich in 1932 drilled cme cii1-e hole near the center of what are I-LIX\~ 
the Gus Claims. O r - v a n a  eventually relinquished its interest arid the 
property revert.ed to Corona. Corona was then acqi-iired hy 
Homestake Mirling Co. which relinquished the property r'sightJsite 
u~it-eer-i), evidently ili a cost. ccuttirig r-iio~e. 

My original acqi-iisit.ion recommeridat.ion was inspired hy 
sampling of t.he old Lone Silver mine dumps. Here, very ordinary 
iclokirig liriiey rock surprisingly retur-iied interesting kuiAg assays 
froni a mineralized body localized on the Black Bluff fault, par-t sf a 
regional zone of t.hri..izt.ing The si-ahsequent. soils sartlpling by Lacaria 
was encouraging in that it detected a significant gold armmaly,, 
ar-iiorig other-s, in an area of partly exposed bedi-crck icrcat.ed aboi~t 
1.1 I(Lm ME nf the Lone Silver where t.he barreI1-113&ing lirri=:y 
bedrnck woi-ald nrtt. inspire a Frixlent rnan t.o sample. The single 
angle hole drilled across this area by Orvana, though it. did not. cut. 
fire gr~ide,  did intersect. t.hree arioriialous gold zones. It. viws a good 
infox-mational hole, but was located nioi-e for- e a ~ e  of access to meet 
an impending assessn-lent deadlire 



The work: described by this report. is a continuation of the 
work described in preuiously submitted A:.;.sessment. Report. # 23438, 
which correred claims tius 1-4. The -#ark described herein consists of 
more detailed gecslogical riiappiiig on claims 1-4 additional 
reconnais;sance geolcrgical niapping of claims 5 -4 and nddit.ionnl 
compilation of past. work pert-inent to  the enlarged claim grnup. Tn 
additiorl.. a limited geochemical st.udy has been undertaken both on 
ucdr-c~ck arid in overburden covered areas to det.ermir.e what. 
appmach might be useful for further exploration of the claims. The 
resi-11t.s are slmwn on t.he accompanying 1 :10000 and 1 :lo00 scale 
geological maps. 

1- - 

AE ixiu~r:h of the geological wor-k described in Assessment Report 
# 23438 is st.111 appropriate for this report., it. is repeated herein, but. 
changes in irlterpretation are not.& bot.h in t.he text and on the 
riiaps. Generally, riiost of the outcrop or1 the claim gi-oup is situated 
within claim= 1-4. O n l y  a few new outcrops were found on claim= 5- 
3 so 1it.t.le was learned by the addit.iona1 geological t.rarrerse.s. 

Three 01-ieiitatior-1 geochemical lines were run over different 
part:: :If the property, and several samples were taken of swamp 
sediment. after the water dried up dw-ing t.his very dry  st-nnnier 
P-esults and interpret.at.ions are later discussed. 



Geological Report 

Bedrock over much of the Gus property is riiasked by glacial 
ouer-burderi. The Gus property is urrderlairi by l o - ~ e r  Canibrian Laib 
fnrmation phyllites and middle Cambrian Nel~-i.ay formation 
1imest.nnes and dolarrrites which unconformably overly middle 
OrdoTJician Active formation argillites, limes and slates. There are 
no known inti-usive bodies on the claim group ot.hei- than si-nall 
"diorite" dikes reported from the Davne workings, and "light gray- 
green sills or dikes" reported in Orrrana's drill log. The st.rixt.ure of 
the area is extremely complex. According to  GSC wrap 1145A.. it. is 
located on the west liriib near the nose of the Sheep Creek 
anticline. The anticline is cut  by ENE striking, SE dipping thrust 
fault.s, and the t.hrl-1st.s are cut. by N striking, steep dipping 

forr-nation and the underlying Active foi-1-1-ration sedinients is 
thought to be the ENE striking SE dipping Black Bluff thrust fault. 
Arm%her t.hrust, nf similar orientation, t-he Argillite fault, t.raverses 
t.he country immediat.ely r-orth of the claims. Crossing the thrust.,, 
the G3C shows the Styx C r e e k  "transverse" fault near the rq-est 
bouridary of the Gus claims. In addition, my mapping indicatez 
possihly significant. int.ermit.tent. Tcr\rN'vJ fract.uring 

transverse" f aults. The unconformable contact. between the Neiwa57 

The Black Bluff fault is not clearly exposed on the Gus C l a i m s ,  
and, indeed, can only be seen at two localities nearby, ane on a 
roadcut on the highway, and the ot.her at. the Lone Silver Mine. 
The highway cut  shows it to  be a zone of chaotic shearing and 
GI-ecciatioii, slid old descriptiorrs of the Lolie 3ilver riirreralized 
zones corroborate this interpretation. I t  is my opinion that the 
t.hrust.s in t-he area are very cixnplex, and that there are likely 
miany zones of imbricate faulting relat.ed to them. IvIost of the 
Geddirig features mapped by the GSC probably parallel the general 
strike of the thrusting and represent complcx oTvTerturned folding . 

The Davne mine followed a roughly I'.I7OW steep dipping fissure 
said to  be 5 to 5 0  ceiit.irnetres -wide. P.ecorded produ:.t.iw-i 4 ti2I-is 
uf 2.75 Ept gold a r i d  42.5 opt silver probably plucked from sti-la11 
shm2t.s. The fissure 121-its limey rocks o f  the Melway formatitzlrr It. is 
not exposed, but. the 1ir-nest.one formations in t.he portal area are 

t.hey may be part. rsf an imbricate thrust zone located above the 
Black B1uf f f ai-ilt.. 

ir-rt.ensirFely sheai-ed a r ~ i  appear structui-ally chaotic, s-aggestilig tliat 
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The Li-acky Strike mine also followed a steep r~17OW fissure said 
ta he o f  similar width t.o the Davne. At. surface it cuts phyllit.es nf  
the Laib formation. 1t.s production or 55 tonnes averaging 1.3 opt. 
g13d arid 35 opt silver likewise 1-r.tust have been taker1 f n x i i  eri-atic. 
Z h l 3 o t Z .  I n  examining the surface cutz it  appears that other sn-ialfer 
quartz veinlets following the phyllitic 1ineat.ion might. also be 
slight.137 mineralized. IMineralogically, both the fiavne and Lucky 
Sti-ike shoots, as well as those of the Lone Silver, coiitair..ed gray 
copper {tetrahedrite?) with lesser chalcopyrite, galena and 
spha1erit.e Pyrite is present but. not. abi-indant.. 

'&'her1 mie plots the Daviie arid Lucky Strike structures on a 
map, it is apparent. that they occur on t h e  sarrre WMW trend. 
There is nothing t.o suggest. that the trend is cont.inually 
mineralized, but. it. might contain other high grade shoots. Bet.ween 
the twn n-iir-ie areas is a narrow ME trerii=liiig swanipy depressioi-. 
5i.rhich I ',bill discuss later. 

The Lacana soils geochemical survey det.ected a number of 
anoriialous areas, but it. rriust be cautioned that the overbu1-der-i 
cover in the region is uariaSle, and where it is deep i t  is doubtful 
that. the soils work is effective. Of principal interest. t.o me is t.ke 
elongate IE trending area or anomalous gold in soils detected by 
Lacana near the cerit.er of the present. Gus- Cla i rns ,  which extelidz 
from the north end of the previously mentioned swamp for about 
4013 met.res, at which point. deep overburden is encountered. This 
area is predominantly underlain by light. gray, sometimes greenish 
gray si1t.y iiriiest.srie generally sti-iking N30E t.o N40E with variable 
r teep SE dips. Toward the west margin of the outcrop area darkr  
beds of carbonaceous lime are seen. There are frequent.  zone^ of 
WNW steep dipping cross fracturing. These rocks or. cursory look do 
riot appear t.13 be altered 01- mineralized, but, in fact, there are 
rii-amerou~ zones of what is probably remobilized carbonate, ~ o t  
1-xnlike what. is seen or1 the Lone Silver dumps. Accompanying t.he 
carbonate is sporadic lesser quartz. A n  unusual alt.erat.ion feat.ure 
f c r  a pl-edol-fii~iarit.igT liriiey section is the alrriost ubiquitous pre=. ,eiice 
of sericite<?) along what are probably bedding-fractur-e planes. There 
are spcradic, very difficult. t.o see showings of gray copper with 
minor galena mainly along fractures and in carbonate arldior 
quartz zones. 

If one were t.ri draw a c x - 1 1 ~ ~ ~  section looking east. at. the cerit.er 
of the Gus Claims. based on GSC. mapping it. appears that there is a 
lal-g.e oTJel-t.l_iI-iied fold leavlrig older Lai$ sedin-~eiitz ori top of 
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ycturiger Nelway sediments. The black Bluff fault. should cut  this 
fold forming the contact between older over-lying Melway rocks and 
younger Active formation sediment.s. I n  sti-idying air photos I can 
not. clearly see the Black Bluff fault, nor can I corroborate the GSC's 
interpretatior, but it is probabiy correct. What can be easily seer1 
thrrugh iz a very rrbvious ME linear feature which closely fo11ov.r~ 
t.he narrow swampy depression mentioned above and can be 
followed for 2.5 km t.o the SFI. This in all likelyhood represents a 
stroiig fault or f ractui-e zone, possibly either the Styx Creek fault 
{off location from where the GS'C shows it) or  a branch of this fault. 

The previously mentioned Lacana gold anorrraly interestirigly 
follows the ciirect.iori of this linear \vlieI-e be&-ock eriierges frorii the 
swamp. Moreover, I believe that the formational strikes in t.his 
nutcrop m a y  be dragged from the predominant. ENE of the region 
to I6IQE. Aside from a few* zones of NE phyllitic lineation., there is 
1it.tle evide1ic:e of faulting in this outcrop area, but it is possible that 
the shearing i= niasked by alteration which has healed the 
fracturing. My giuess i s  that the anowialy is caused by 
alterationimineralization which has mobilized up bedding: plane 
fi-actures ai-id c ~ o s s  fractures. Interestingly, while sonie of the 
ztronger anomalous rock contains subtle showing:: of gray copper rrr 
minor galena, in some cases t-he t.he anomalous rock appears qi-ait.e 
barren. 

The Orvana angle hule, which traverses the altered 213ne 
immediat.ely ri1xt.h of the swamp intersect-ed "t.hinly bedded, 
phyllit.ic limest.oneidolomite., locally carbonaceous, cut  by nurnerous 
calcite arid quartz rreiii1et.s both parallel and ci-ossing bedding . 
9elov.r 58 metres there were numerous "fine grained, greenish 
hrown t-o gray dykes" which show schistosity or foliatirm parallel or 
sub-parallel to  bedding. Consist.ent disseminated pyrite <1-3%) is 
x-epcjx-tecl throughorit t lie sediiiien ts, axid slightly lower rtyri t e 
content in the "dykes". Most of the hole was non-anomalous or at  
test. weakly anixr~aloi-is in gnld. However, three zones contained 
more anomalous ~ t lues .  The interval 143'-150' averaged 1017ppb Aui 
including 147'-150' at 2156ppb. Ulifort.unately, 150'-156' was xi&. 
assayed. B u t  the interval 156'461' assayed 330 ppb Au. The 147'-150' 
1ntErTial r;ont.ained minor visible gray copper, sphalerite and 
galena(?) in quartz-carbonate segregations. The interval from 260 * -  
279' averaged 84ppb A u  in B k i  area where there is an abundaiice of 
"dyke" rock. And a zimilar interval from 295 '-312' averaged 88ppk. 
I n  addit.ion, t.he interval from 446'451 '  assayed 80ppb Ai-1. H e m  a. 
shear zone ccint.ains quartz and lovi pyrite. 



Geochemical Report 

Armlyses or Past Work 

The  extensive soil= survcy carried out- ky Lacann during 1988 
cilrvered t.wo regimes which in places cannot. be easily dist.ingi-iishel3 
by surface examinat.iori. IYIost ~f the survey north or the postulat.ed 
trace af the Black Bluff thl-ust fault p~-o$ably tested relatively deep 
tranzported glacial overburden which contain= a thick upper- layer 
of fine orgarlic ard'or ash material which is impossible t.o penet.rat.e 
with ordinary sarnpling t.ools. I ~ I o s t  of the samples were likely from 
t.liis upper layer. Sat-iiples taken south of the thrust \.v-ere probalily 
mostly f rom transported glacial overburden of variable depth, but 
probably, mi average, cnnsiderahly shallower t.han t.he r~alley 
overburden ncrth of t.he fault.. Possibly on t.he higher siopes here. 
.mnie of the shallow soils might be residual. 

The  previciusly disci-issed girild anonialoi-is area NE of the s-wamp 
contains sporadic hedruck, and the soils here ai-e f ix-  t.he rrmst part. 
cmisiderahly shallower than in other areas. They are probahly 
residual, in places capped by transported glacial overburden. The 
anomaly is real as is document-ed by anomalous bedrock and is 
det.ect.ah1e in soils due t.o the shallowness of the cover and the 
1iat.Lll-e of the soils. 

Generally gold vali-ies in the deep ~zwrerhi-irden r1rrrt.h of t-he 
fault, as one might. expect., were non det.ect.ab1e. Sporadic: 
ano~ii~lous sariiples were detected, but they are generally single 
zamplez. Pozsibly they may be significant, or  more likely they 
represent. exot.ir, grains Analyses of several lines for zinc indii:at.eiz 8 
high backgrcaind averaging I4 3 ppm, Fihile lead averaged 2 i ppm. 

analysis of the Orvana care hok assays provides a look at a 
bedrock cross section, though it. is t.hoi-ight t.o cross 8 generally 
anomalous area. The average of all (62) samples assayed is 57 ppb 
-hi, 67 pp1ii Pb and 40 pprii Eli. When sariiples are cut; for exa~..ple 
331if5~ samples Less than 20 ppb Au, less than 25 ppm Pb and less 
t.han SO ppm Zn are analyzed, t.he averages are 3 ppb Au, 4ppn-I 
Pb and 19 ppm Zn. The core assays indicate t.hat anomalous gold is 
usually accotiipanied by at least above threshold P b Z i i  and 
zometinier Cu and As. Based on analysis of the core assays, I hav?,l.e 

arhit.rariljr select.ed t.hreshc?ld and anon-mly nim-lher-s for t.his area 
of sha1loTI-r alluviuni and bedrock. They are for Au, 10 ppb and 2Q 
ppb respectively; for Ph, 25 ppni and 5 0 p p m  rr;spect.ively; and fm- 
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Zn., 5 0 ppi-1-i arict 100 ppni respect.ively. I n  comparison t.0 the sliai1fii.r 
alluviur-1-1 area, the deeper overburden areas contain or. average 
muck higher Z n  and Pb ?-?all-ies. This is prohably for the niost. part. 
att.ributable to t.he attraction of metallic ions to  the upper organic 
material. However., I have seen evidence in the region of anox-iialous 
stratabound mineralization in beds of t.he Active formation, so high 
Zn-Ph readings north of t.he Black Bluff fault. cannot. be ignored. 
Arbitrarily, I would place vali-ies of +400 ppm Z n  and +50 pprn Fb 
i n  this regime as possibly significarit . 

Past work hy the writ.er has shown t-hat shmvings in t.he a~-ea 
which contain anomalous Au-Ag, w-hich is usually accompanied by 
Pb-2%-CIA, also cont.airi ai-icrrnalous Hg. For exar-iiple, one old pr~spect. 
north of the claim area contains +3000 ppb Hg. Samples from the 
old Lone Silver dl-imp will rim +lo00 ppb, and one small pit- within 
the Lacana gold anomaly which is anomalous in gold also contains 
+500 p p G  Hg. possibly, tlier., Hg r-night be used as mi indicator for 
precious nietals at depth, particularly in areas of deeper 
nverhi-irden. 

1994 b70rk 

All grid references herein are in rnetres north. south,, east. cir 
\v=est f rcrri-i the LCP of claims GUS 1 , 2 , 3 , 4 zhowli mi the acco~iipaii~iiig 
maps, t he  LCP being 0.0. Two E-14 lines were r-dn at 2 0  metr-e 
sample spacing across the Lacana anomalous gold area, m e  at. 100N 
and the ot.her at 28uM. Assays -.v-ere for Au., Pb arid Hg. Samples 
alcilig iine 1 00 N '~7ei-e either bedrock 01- skallo-;,.,,. soil, except, at. t.he 
west wherc overhw-den co~,.e~- deepenz. R m k  samples w e ~ e  
composite grabs over areas roughly 5 met.res sqi-I~I-e . Only weakly 
armmalous gold and lead were found along this line -with the 
strcriiger golds TMest. of zero. A t  the %rest. eiid of the line possibly 
anomaloua Hg values were detected. Line 280M crosses a moderately 
st.eep north slope., and all samples were sctils. Along t.he east. part. s f  
the line moderat.ely anomalous lead, and one strongly anomalous 
gijid i3OZppb) we1-e detected. k€mther line was s;ar>ipled starting at 
2803,  82074 (see 1:10!300 map). Though the mercury readings here 
might be slightly elevated, &her elemerlts were not anomallxis. 
The swamp sediment sarr~pled is orgarlic muck., probably of 
coiisiderable thickness. As: this: area is thought. to  be possibly 
underlain by intersecting mineralized structures, several saniples 
were t.akei-1 t.a determine whether any metal inns might. niove i-ip 
through this material. Samples were assayed for AIJ, Hg and Zn.  
P,esults were xior. desci-ipt arid rmri aiictriialcius:, except f o r  one higl-. 



W-hile nn ore zones have been encsunt.ered by the recent. work.> 
the propert-.ir does merit. further exploration. I t  is particularly 
iriterestirig that all of t.he known fault strixtru-es in places are 
mineralized. So areas of structural intersection offer valid drill 
t.arget.s. Under the swamp, t.he WMW Davne-Lucky St.rike fiszi-ire 
zone should intersect. t.he 3bJ ext.ension of t.he IiIE st.ructure 
postulated by the Lacaria gold alioliialy. And it. is likely that. at. 
depth both of these structures would intersect the Black Bluff 
t.hri..ist.. The target woi-ild be significant Au-Ag bearing replacement. 
deposits. Iuloreovei-, the whole area of the Lacana gold anomai:,z 
should he uiiderlain at depth by t.he Black Bluff thrust at. sliallswer 
depth a3 6nc rnnvez  northward. The anomalous gold found in the 
Orrrana drill hole represents irregi-ilar replacement in alt.ered lirney 
format.ions which comprise the upper p1at.e of the thrust.. The hole 
did ncit periet-rate to  the thrust. Possibly t.he armmalous soils fourid 
on the east. portinn o f  line 280M might he close to the trace of the 
thrust. 

Coiitiriuirig wcrk will be carried out, pal-ticularly geocher-nic.al 
follow up in areas where anomalous mercury was detected, f i l l  in 
sampling arrer the Lacana ku anomaly, and further follow up in 
the area of line 2801%. Anot.her t.echnique -will be required to t.est 
the areas thought to  be covered by deep overburden, possibly bio- 
geochem sampling. 
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I. I*& A. Kaufman hereby st.ate t.hat. I kiave worked as a rniriing 
gectlagist. and ri-iining engineer f cir 37 year-s. 

I received an A.B. degree in geology from Dartmctl&h College in  1355, 
and an 1YI.S. degree in geology and niining engineering from The 
Uriiversity of hqinriesota in 195 7 . 

I arri currently registered as a Professional Engineer in the province 
of Brit.ish Columbia. 

From the period 1955 - 1965 I worked for the n-ia.Jor corripariies, 
Kennecott, Giant Yellowknife (Falcorrbridge), Kerr-TvIcGee, and 
Hunting Survey Corp. Ltd. I then worked on my own as a 
consultant mid cmitfaCt.ol-, mainly for rriqior companies. From 1969 
through 1988, I was a principal of the consulting arid contracting 
firm of Knox, Kaufman, Inc. From 1989 t.o present. I iia~re wi-trked BE 
an indeperident consultant. and prospectar. 
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Geochemical Data Analyses Sheet 

Orvana Dr i l l  Hole (62) samples 

Au average sf all samples - 57.3 ppb. 

Au average or ali samples: less than 20 ppb (49 samples) - 3.3  ppb 

Arbitrary threshold anomaly value - 10 ppb 
krhit.rary annmaloi-is rrali-ie - 20  ppb 

Pb average of all samples - 6? ppm 

F'b average o f  all samples less than 25 ppm - 3 . 7  ppni. 

Arbitrary threshold anornaly value - 25 ppm 
. A r b i t . r a r y  knomalaus rrali-ie - 50 ppn-i 

Zn average of all samples - 40 ppni 

Zn average of all samples less than 50 ppni - 19 ppm 

Arbitrary threshold anomaly T~Talue 50 ppm 
Arbitrary armmalous vslue 100 ppm 

Lacaria Soils Samples 

Line 6E, 325M t.o zero (!4 samples) 

Zn,  50 - 100 ppni - 0 samples Pb 10 - 2 0  pp€1 - 8 sampler 
100 - 2 0 0  ppm - 3 

i- 300 pp-1-i - 0  

20 - 50 ppwi - 6 
2 0 0  - SiJQ ppm - 5 + 5 0  ppm - 13 



Line l0E, 25N - 500N (20 samples) 

PI3 10 - 20  ppr-1-1 - 5 
20 - 50 ppni - 15 
+50 ppm - 0 

Averarge Zr, - 202 PPl-rl Average Pk - 25 ppni 

Line 15E, 0 - 500N (21 san-lples) 

Ph 10 - 20 ppm - 12 
r, .- 
&I,! - 50 ppm - I- 9 

+50 pprr? - 0 

Average of All Lacana Soils Samples Above 

Zn - 193 pprn Pb - 21 ppm 
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I N V O I C E  

N. A. DEGERSTROM, INC. 
3303 NORT~ SULWAN ROAD 
SPOKANE, WA 992161676 

(509) 928-2987 

INVOICE DATE: &tcba31,1994 
INVOICE No.: L94-483 

TO: 

M.A. KAUFMAN 
Dos VuLTuROs 
P 0 BOX 14336 
SPOKANE WA 99214 

JOB NAME: Prepaid Commercial 
JOB NUMBER: 8633 
DATE STARTED: 10126194 
DATE COMPLETED: 10131194 
SOURCE NUMBERS: Tram. #0013: MK-9V-8 - MK-9V-13 

6 x Sample Prep 
6 x Fire Assay Au 
6 x DCP Zn 
6 x Gold Film Hg 

@ $3.75/ea. $ 22.50 
@ $8.00/ea. 48.00 
@ $5.00/ea. 30.00 
@ $7.75/ea. 46.50 

Total Due: $147.00 



Transmlttal #: 001.3 
8633 Job#: M bgmtrom, hc. 

Date Recelved: 10/26/94 

Date Reported: 10/.11/94 

project M.A. Kaufman - D.V. Co. 

REPORT OF ASSAY 

f)? - Gc,-, I /  

Michael E. Coleman, Lab Manager 



SPECIALISTS IN MINERAL ENVIRONMENTS 
L n E V C ~ . A 5 5 ~ 1 1 L h - . L h ~ . . i S l ~ . t i ~ ' T n E I I S T 5  

VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER B.C. CANADA VIM iT2 
TELEPHONE 1604) 980-5314 OR 1604) 988-4524 
FAX (804) 980-9627 

SMITHERS LAB.: 
3 176 TATLW ROAD 
SMITHERS B.C. CANADA VOJ 2N0 
TEEPHONE (ELM) 847-3004 
FAX (6041 847-3005 

I N V O I C E  

TO: M. KAUFMAN 

BOX 1 4 3 3 6  
SPOKANE. WA 9 9 2 1 4  

ATTENTION: M.A. KAUFMAN 
PROJECT: GUS 

QTY DESCRIPTION 

2 6  SAMPLE PREP - SOIL 
6 SAMPLE PREP - ROCK 

3 2  GEOCHEM - AU FIRE 
3 1  GEOCHEM - PB 
3 1  GEOCHEM - HG 
1 GEOCHEM - AG 

SUB TOTAL 

INVOICE No 00031245  
PAGE No 1 
DATE 0 9 / 2 3 / 9 4  

ACCOUNT KO30 

FILE No: 4V-0946  

UNIT PRICE AMOUNT 

1 . 2 5  3 2 . 5 0  
3 . 7 5  2 2 . 5 0  
8 . 5 0  2 7 2 . 0 0  
9 . 5 0  2 9 4 . 5 0  
6 . 0 0  1 8 6 . 0 0  
2 . 5 0  2 . 5 0  

8 1 0 . 0 0  

* TOTAL * 8 1 0 . 0 0  

THESE ARE PROFESSIONAL SERVICES AND ARE PAYABLE WHEN RENDERED. 
PLEASE REMIT ONE COPY OF THIS INVOICE WITH PAYMENT TO VANCOUVER OFFICE 



VANCOUVER OFFICE: 

TELEPHONE (604) 980-5814 OR (604) 988-4524 

SMITHERS LAB.: 

705 WEST 15TH STREET 
NORTH VANCOUVER. B C CANADA V7M 1T2 

FAX (604) 980-8621 

3176 TATLOW ROAD 

TELEPHONE (604) 847-3004 
FAX ISM) 647-3335 

SPECIALISTS IN MINERAL ENVIRONMENTS SMITHERS BC CANADA VW 2NO 
CHEMISTS * ASSVERS * ANALYSTS. GEOCHEMISTS 

Geochemical Analvsis Certificate 4V-0946-SGl 

Company: D.V.CO 
Prr).jrct: GUS 
Arfn: M. A .KAUFMAN 

Dare: SEP-19-94 
COPY 1. D.V. Co.. Mr. A. Kautinan, Vancouver, BC 

MIN-EN I&~ORATORIES 
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VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER B C CANADA WM 1T2 
TELEFHONE (m) 980-y114 OR 1604) 888-4524 
FAX (Wd) 980-9621 

SMITHERS LAB.: 
3 176 TATLW ROAD 
SMITHERS BC CANADA VCJ 2NO 
TELEEPHONE (a) 047-3004 
FAX (694) 047-3005 

SPECIALISTS IN MINERAL ENVIRONMENTS 
CHEMISE.  ASSIIYERS * ANALYSTS * GEOCHEMISTS 

Geochemical Analvsis Certificate 4V-0946-RGl 

Company: D.V.CO 
Projrci: GUS 
Atro: M. A.KAUFMAN 

Date: SEP-19-94 
copy 1. D.V. Co., MI. A. Kauiinan, Vancouver, BC 

We hereby celtzjj, the following Geochemical Analysis of 6 rock samples 
submitted SEP-13-94 by M.A. Kaufman. 

MIN-EN L~ORATORIES 



VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER, BC CANADA WM IT2  
TELEPHONE 1604) 980-5814 OR (604) 988-4524 
FAX (604) 880-9621 

3176 TATLW ROAD 

TELEWNE (604) 847-3004 
FAX 1604) 847-3005 

SMITHERS LAB.: 
SPECIALISTS IN MINERAL ENVIRONMENTS WITHERS BC CANADA VOJ 2NO 

CHEMISTS * ASSAYERS . ANALYSTS. GEOCHEMISTS 

Geochemical Analvsis Cert@cate 4V-0946-SG2 

Crimpany: D.V.CO 
Project: GUS 
Atm: M. A.KAUFMAN 

Date: SEP-19-94 
COPY 1. D.V. Co., Mr. A. Kaufman, Vancouver, BC 

We hereby certifi the following Geochemical Analysis of 2 soil samples 
submitted SEP-13-94 by M.A. Kaufman. 

Sample Au-Fire Pb Hg 
Number PPB PIM PPB 
D IOON SON 5 34 245 
D lOON 1OW 6 44 145 

........................................................................................ 

Certified by &td 
MIN-EN L&ORATOIUES 



SPECIALISTS IN MINERAL ENVIRONMENTS 
CHEMISTS. ASSYERS. WAILYSTS ' GEOCHEMISTS 

VANCOUVER OFFICE: 
705 WEST 15TH STREET 
NORTH VANCOUVER. B C  CANADA V 7 M  IT: '  
TELEPHONE 1604)980-5814 OR 16041 9HX~d.G:I 
FAX 16041 980-9621 

SMITHERS LAB.: 
3176 TATLGW ROAD 
SMITHERS. B C  CANDDA VOJ 2NO 
TELEPHONE (€041847-3004 
FAX 16041 847 3005 

ANALYTICAL PROCEDURE FOR WHOLE ROCK ANALYSIS 

Si02. Ti02. A1203, Mn02. MqO, Fe203. CaO, Na20. K20, P205, Ba, & Sr 

PREPARA TlON 

Samples are dried @ 60 C and when dry are crushed on a jaw crusher. The 1/4 
inch output of the jaw crusher is put through a secondary roll crusher to reduce it to 
- 1/8 inch. The whole sample is then riffled on a Jones Riffle down to a statistically 
representative 300 gram sub-sample. This sub-sample is then pulverized on a ring 
pulverizer to 95% - 150 mesh rolled and bagged for analysis. The remaining reject 
from the Jones Riffle is bagged and stored. 

ANALYSIS 

a) Weigh 0.1000 g sample into a shell vial and mix well with 0.300 g of LiBO2 

b) Pour the mixture into the graphite crucible which is lined with 0.300 g of LiBO2 

c) Fuse at 1200 C for 5 minutes and pour into bottle containing 50 ml of 10% 
HN03. (Maximum: 10 samples at a time) 

d) Shake for 2 hours and analyze the resulting solutions by ICP. 



VANCOUVER OFFICE. 
705 WES1 151H STREEI 
NORTH VANCOUVER EL LANADA V I M  I1 
TELEFHONCI6041980 5Hl40Ri60419W 4 '121 
FAX 1604) 9Bo 962 I 

SMITHERS LAB.: 
3 176 TATLGW ROAD 
SMITHERS B C  CANPDA YW 2N0 
TELEPHONE (604) 847 3 W 4  
FAX 1604)847 ,3205 

PROCEDURE FOR SAMPLE PREPARATION 

Samples are dried at 60 Celsius and when dry are crushed in a jaw crusher. The 1/4 
inch output of the jaw crusher is put through a secondary roll1 crusher to reduce it to 
- 1/8 inch. The whole sample is then riffled on a Jones Riffle down to a statistically 
representative 300 gram sub-sample. This sub-sample is then pulverized on a ring 
pulverizer to 95% minus 150 mesh rolled and bagged for analysis. The remaining 
reject from the Jones Riffle is bagged and stored. 



VANCOUVER OFFICE: 
105 WEST ISTH STREEl 
NORTH VANCOUVER.BC CANADA V I M  I T >  
TELEPHONE 16041 9ti0~5H14 OR 16(14: 9Hh a', '.? 
TAX (604) 9LD962 I 

SMITHERS LAB.: 
3 176 TATLW ROAD 
SMITHERS BC CANfiDA 'Val >NO 

FAX (6041847-3005 

PROCEDURE FOR Au GEOCHEM FIRE ASSAY 

Samples are dried @ 65 C and when dry the Rock & Core samples are crushed on a 
jaw crusher. The 114 inch output of the jaw crusher is put through a secondary roll 
crusher to reduce it to 1/8 inch. The whole sample is then riffled on a Jones Riffle 
down to a statistically representative 300 gram sub-sample. This sub-sample is then 
pulverized on a ring pulverizer to 95% - 150 mesh, rolled and bagged for analysis. 
The remaining reject from the Jones Riffle is bagged and stored. 

Soil and stream sediment samples are screened to - 80 mesh for analysis 

The samples are fluxed, a silver inquart added and mixed. The assays are fused in 
batches of 24 assays along with a natural standard and a blank. This batch of 26 
assays is carried through the whole procedure as a set. After cupellation the precious 
metal beads are transferred into new glassware. dissolved with aqua regia solution, 
diluted to volume and mixed. 

These resulting solutions are analyzed on an atomic absorption spectrometer using a 
suitable standard set. The natural standard fused along with this set must be within 2 
standard deviations of its known or the whole set is re-assayed. 

10% of all assay per page are rechecked, then reported in PPB. The detection limit is 
1 PPB. 



VANCOUVER OFFICE: 
705WEST 15THSTREET 
WXTH W?COLWEFI KC CANAM VIM 1T2 
TELEWhlE (6041 880.5814 OR (6041 888-4524 
FAX 16041 €aC-gsZl 
SMITHERS LAB.: 
3176 a m  ROAD 
SUWER$KC UNADA VWmO 
TELERloNE (604) 847-3004 
FAX (6041 847-3005 

MINERAL 

SPECIALISTS IN MINERAL ENVIRONMENTS 
CHEMISTS. ISSLVERS . ANALYSTS. GEOCHEMIST5 

ANALU-ROCEDURE REPORT FOR ASSESSMENT WORK; 
1 Cu Pb.Zn 

Samples are processed by Min-En Laboratories, at 705 West 15th Street, North 
Vancouver, using the following procedures. 

After drying the samples at 65 C, soil and stream sediment samples are screened by 
80 mesh sieve to obtain the minus 80 mesh fraction for analysis. The rock samples 
are crushed by a jaw crusher and pulverized by ceramic plated pulverizer or ring mill 
pulverizer. 

0.5 gram of the sample is digested for 2 hours with an aqua regia mixture. 

After cooling samples are diluted to standard volume. The solutions are analyzed by 
AA. 



VANCOUVER OFFICE: 
705 WEST 15Tk STREET 
NORTHVANWUMR.BC CANADA V ~ M  1 1 1  
TELEWONE (6041 980-5814 OR (6041 988.451' 
FAX 16041 980-9627 

SMITHERS LAB.: 
3 176 TATLOW ROAD 
SMITHERS BC CANADA VOJ 2NO 
TELEPHONE (604) B47-3W4 
FAX (604)847-3005 

TRACE LEVEL GEOCHEMISTRY 

PROCEDURE OF WR-Y - Hg PPB 

Samples are processed by Min-En Laboratories, at 705 West 
15th Street, North Vancouver, employing the following procedures. 

After drying the samples by air or under 50 C , soil and 
stream sediment samples are screened by 8 0  mesh sieve to 
obtain the minus 80 mesh fraction for analysis. The rock 
samples are crushed by a jaw crusher and pulverized by 
ceramic plated pulverizer or ring mill pulverizer. 

Samples are digested with aqua-regia solution for 2 hours 
then cold vapour AA finish. 



-.- 

ROCK A N D  D RE PARA TI ON 
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The specific methodology utilized by N.A. Degerstrom, Inc. will be the most 
reliable, yet cost-efficient methods that we have been able to develop. As time 
goes on, and our technical staff generates new data on methodology, minor, and 
sometimes major, changes will take place in the various components of our 
analytical routines. 

Users of an analytical facility should have access to not only general, but 
specific details of the analytical routines used by the laboratory. Particularly when 
utilizing more than one lab for like analysis, the lab client should be aware of the 
differences and similarities in methodology between labs, since no two methods of 
performing a particular analysis can be expected to yield exactly the same results. 
Although general anomalies should correlate in data generated by more than one 
lab, only very closely uniform methods will yield a very consistent data base. 

N.A.D. encourages the users of lab services to take a close look at lab quality 
control and assurance programs, as well as specific methods utilized to be assured 

.that the data you are receiving is indeed data you can rely on. 

Although compilation of all specific information on Q.C./Q.A. data and lab 
methodology would be much too lengthy and time consuming to include in any 
but our in-house manuals, N.A.D. would be most happy to provide that data for 
specific areas of interest to those who would find it useful. Please let us know if we 
can provide that service. 

N.A. Degentrom, Inc. 
(509) 928-2987 

North 3303 Sullivan Rd. Spokane, WA 99216 



Precision i s  defined in the laboratory as the deviation from the mean value of a set of 
determinations for a particular parameter. That is, under similar conditions, utilizing 
similar methodology; how closely can results be duplicated when run repeatedly? 

Various types of analyses performed at N.A. Degerstrom, Inc. have inherently different 
standard deviation factors. Generally, precision criteria at N.A.D. calls for no greater error 
than +lo% of the mean at ten times the Minimum Detection Limit. Below ten times the 
MDL, deviation should be limited to one or two units of measure. Past experience has 
shown us that a 95% confidence level is realistic in terms of maintaining this standard 
deviation factor. In other words, in any one set of determinations, lab results of repeats 
can not vary by more that 10% from the mean value established for that series of repeats, 
more than 5% of the time. Many determinations have better precision criteria than this, 
however, no set of analysis will be allowed to be reported if it has not achieved at least 
this level of precision. 

Reruns constitute 5% of all routine analysis. 
Accuracy i s  defined in the laboratory as the deviation from the known value of a 

standard. That is, under similar conditions, utilizing like methodology, how closely can 
results be duplicated to certified results obtained elsewhere? 

The first step in assuring accuracy i s  to use dependable standard and control materials. 
Standards are either purchased as certified standards materials or made from high purity 
certified materials with analytical reagent grade chemicals. Controls are materials that 
have been certified or have had recommended values established by U.S. Geological 
Survey, National Bureau of Standards, or Canadian Certified Reference Materials Project. 
In-house generated controls have had recommended values established by comparison 
with the above materials and by duplicate analysis by at least two other laboratories. 

Standards are run with each set of analyses to establish analytical curves, and 
rechecked every ten or twenty samples during the course of a run to assure consistent 
instrument performance. New sets of standards are checked against old sets and against 
controls before going on line for routine analysis. 

Controls constitute at least 5% of all routine analysis. 
Specific data for particular types of analyses can be obtained upon request. 

Because of the large volume of data that accumulates for the many types of determinations 
performed, publication of all precision and accuracy data is impractical as a general 
procedure. 

8 
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Instrumental analysis i s  the most predominant form of analysis utilized at N.A. 
Degerstrom, Inc. Low detection limits, high efficiency and versatility are primary 
reasons for preferring instrumentation over colorimetric, titrimetric and other modes 
of analysis. In those cases where wet chemical methods are still preferable, from 
the standpoint of quality analyses, these methods are used. 

N.A.D. has two Instrumentation Laboratories spectrophotometers which 
provide low limits of detection and good precision for single and two element 
determinations, as well as elements run by emission, such as Na. 

An increasingly used mode of analysis is  Direct Current Plasma Emission 
Spectroscopy. Samples can be run for single elements, like A.A., with this 
instrumentation, however, i ts  real advantage lies in performing multi-element 
analyses. Many spectral interferences can be compensated for with the aid of 
computerization. This allows for multi-element analyses which are rapid and 
quantitative. The argon plasma excitation source i s  also advantageous. Its high 
temperature and "clean" matrix helps produce lower readable limits of detection 
while eliminating some background interferences encountered with flame sources. 

Other types of instrumental analysis used at N.A.D. include IR Spectrophom- 
etry, Specific ion Electrodes, Jerome Mercury Analyzers, Conductivity meter, 
photometry to aid colorimetry. 

I 
7 



Since many of the analyses performed by N.A. Degerstrom, Inc. are 
accomplished by spectrophotometrically examining a sample that has been put 
into solution, the process of getting those elements of interest into solution properly 
i s  very important. 

Those metals that are easily leached or that occur naturally in easily separable 
mineral matrices are generally attacked with either concentrated or diluted aqua 
regia, HCI or HNO, acids. Since metals which can cause major inter-element 
interferences, such as Al, are relatively insoluble here, only minor corrections, if 
any, are needed during instrumental analysis. 

The more refractory metals often require a harsher attack method. This may 
also be the case where the metal of interest is  fairly soluble, but the fact that it 
might be tied up with refractory or silicate minerals i s  of importance. In these cases 
a total digestion is  utilized. This generally consists of an attack with HF, HCIO, 
and,HNO,, or concentrated aqua regia acids. Interfering elements introduced into 
the solution matrix must be corrected for or eliminated during instrumental analy- 
sis. 

or heat sintering with a suitable flux is  used to release the elements. Examples of 
specific extractions include fire assay fusion for precious metals, particularly gold, 
and ammonium iodide sublimation for tin. Once in dissolved or fused form, 
elements of interest can be determined by a variety of analytical techniques. 

Where some elements appear in more than one column, experience has shown 
that determination to be done equally effectively with more than one digestion 
procedure. 

For solid samples containing minerals which are highly resistant to acids, fusion 

The following are the most common general digestion methods used at N.A.D. 

PARTIAL /AQUA REGlA TOTAL / MULT. ACIDS 
Sb As Bi B A1 Ba Be Cr 
Cd Ca Co Cu Ca Cr Fe Li 
Au* Fe La Pb Sc Na Sr Ti 
Mg Mn Hg Mo W V Zr 
Ni Nb Ag Se 
Te Sn** Zn V 

'In some cases, chelating of metals is necessary to achieve the best possible results. Much of the 
interference caused by other metals can be reduced, and chelating may help to reconcentrate the 
metal of interest from a dilute solution to enhance readability. Chelating functions are performed 
on gold analysis with MIBK. 

**Subsequent to sublimation. 

6 
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