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1.0 PROPERTY DESCRIPTION 

1.1 Introduction 

During the summer of 1988, a grid controlled soil 
geochemistry program was conducted on-strike, with a gold- 
bearing structure identified on the adjoining property. The 
purpose of this survey was to investigate a possible 
continuation of the mineralized structure. The combination 
of soil geochemistry and induced polarization surveys are 
known to provide the best surface exploration methods in the 
detection and delineation of area gold-bearing structures. 

The grid control lines were cut at right angles to the 
target structure. Eighteen lines at 50m intervals were cut, 
bearing 30°, with a 1500m length. Soil samples were taken 
every 20m along each line. The grid lines totalled 27 
kilometers, covering all or part of 11 mineral claims. 

1.2 Location and Access 

The Toughnut property is located in the Nelson Mining 
District in central British Columbia. The closest community 
is the City of Nelson located 6 kilometers to the northeast. 

The property can be accessed by a good forestry road which 
turns off the Nelson-Salmo Highway near Giveout Creek, five 
kilometers south of the Nelson City limits. From the turn- 
off it is approximately a 20 kilometre distance to the 
eastern boundary of the claim group. Access to the central 
portion of the property is restricted to a four-wheel drive 
vehicle, only during the summer months. 

1.3 Topography 

The topography is moderate-to-stezp with elevations ranging 
from 1500 to 2100 metres. The main drainage is Giveout Creek 
which flows east bounded within a steep-sided valley. The 
property covers much of the Morning Mountain Suxmit and down 
the eastzrn flank. 

Vegetation consists largely of a mature stand of fir, larch 
hemlock, red cedar and white cedar. A relatively thick cover 
of tag-alder and some devil's club occurs along the steeper 
sloped areas. Some recent clear-cut logging has been done on 
some of the northern claim areas. 
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1.4 Claim Inventory 

The Toughnut property totals 64 claim units, consisting of 
crown grants (CG), reverted crown grants (RCG), two post 
claims (1) and modified grid units. The property is a 
compilation of six separate option agreements: 

Claim Name Unit Record No. Record Date 
.......................................................... 

Asarco Opti-on; 
Birdseye 
Princeton Fr 
Gold Eagle 
Gold Eagle #1 
Gold Eagle #2 
Gold Eagle # 3  
Gold Eagle #4 
Gold Eaqle #5 
Gold Eagle # 6  
Lady Aberdeen 
Minto Fr 
Inverness 
Haddo Fr 
Horseshoe 
Red Fr 
Treqard;n Fr 

GC 
GC 
4 

Fr 1 
2 
9 
6 

Fr 1 
Fr 1 

RCG 
RCG 
RCG 
RCG 
RCG 
RCG 
RCG 

m r d o n  Option: 
Eillside 6 3512 
Hillside Fr 1 3511 
Grzat Western RCG 1551 
Irene RCG 1552 
Grsat Eastern RCG 1553 

Weir Option:. 
Thistle CG L2238 
White Witch CG L3595 
Great West Fr CG L4773 

Labelle --. . .-. .- . .~. - Option: -- 

North Star CG L4149 

P-aa.13-e r 09 G o  n :- 
Star1 iqhc CG 684 
Golden Bell CG 4155 

- 
- 
Oct 
Mar 
Mar 
Mar 
Aug 
Auq 
Jan 
Jan 
Jan 
Jan 
Jan 
Oc t 
Oc t 
Ocr: 

Sept 13/83 
Sept 13/83 
Feb 19/80 
Feb 19/80 
Feb 19/80 
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1.4 Claim Inventory (con't) 

Addie,__Addie, Palmer O p t i o g ~  
Black Witch CG 
Toughnut CG 
AG 1 
AG1 1 
AG2 1 
AG3 1 
AG4 1 
AG5 1 
AG6 1 
Crow 1 
Whiskers 1 1 
Whiskers 2 1 
Whiskers 3 1 
Whiskers 4 1 
Whiskers 5 Fr 1 
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2.0 PROPERTY EXPLORATION HISTORY 

2.1 Early History 

The area, including some of the Toughnut property, was first 
explored in the early 1900's. The nearby Granite Poorman 
Mine was one of the first producing gold mines in the 
region. Since there were many small individual prospecting 
efforts, there is an abundance of old adits, shafts and 
trenches located in and around the property area. The 
mineralization characteristics of the area are; gold/quartz 
fissure veins, silver-copper-lead lodes and veins, and 
copper-gold-silver replacements in limestone. 

Perhaps the most successful mining operation known to the 
area was the Eureka Mine, which has a recorded production of 
9900 tons copper with associated precious netal production 
of 617 oz. gold and 36,160 oz. silver. The geology of this 
deposit was predominantly a replacement mineralization 
hosted within limestone lenses associated with a diorite 
intrusive. 

2.2 Current Exploration 

Since 1984 exploration has revitalized with US Borax/Lectus 
joint venture doing work in and around the historic Crown 
Grants. This large block of claims (Star property) bounds 
the Toughnut property to the northwest and much of the 
exploration work, found on the Star, can be applied to the 
ajoining Toughnut property. One main gold-bearing structure 
identified by IP survey and drilling has been traced from 
the Star onto the northwestern portion of the Toughnut 
property. It is this structure on which the soil survey, 
followed by an IP survey, was founded. 



3.0 GEOLOGY 

3.1 Regional Geology 

In 1952, R. Mulligan surveyed the area for the GSC and 
classified the area rocks as Lower Jurassic Rossland Group. 
This suite consists of andesite flows, agglomerates, tuffs 
and shales, intruded by Silver King Stock, a porphyritic 
syenite and diorite, of Jurassic-Cretaceous age. To the 
north the geology is dominated by large granite intrusives 
of the Nelson Batholith. 

The Elise and Beaver Mountain Formations classified as 
subdivisions within the Rossland Volcanic Group are also 
characteristic to the area geology. The Elise rocks are 
largely porphyritic andesite flows and pyroclastics which 
are over-lain by dark augite porphyry flows of the Beaver 
Mountain Formation. 

3.2 Property Geology 

The availabilty of outcrop is lirni~ed on the property, with 
exposures visible only along Giveout Creek and around the 
summit of Morning Mountain. Along the southern bank of 
Giveout Creek are outcrops of diorite, diorite porphyry of 
the Siiver King Stock, Along the north side are argillites, 
and strongly schistose andesite tuffs. In the southeasterly 
portion of the property quartz, quartz-carbonate lenses 
hosting sulfides with associated gold values have been 
exposed through trenching. These lenses appear to follow 
bedding planes within a argillite host country rock. 

In the summit area rocks are predominately volcanics which 
consist of dark green andesite, lapilii tuffs and massive 
augite porphyries. Local foliation strikes to the Northwest 
and dips 60' to 70' southwest. 



4.0 SOIL GEOCHEMICAL SURVEY 

4.1 Sample Collection 

The soil sampling program, designed to trace a gold bearing 
structure, collected 'B' horizon soil samples. A closely 
spaced sample interval of 20m was maintained along each grid 
line. Grid lines were, spaced at 50m at a bearing of 30°, 
felt to be perpendicular to the strike of the target 
structure. Soil samples were analyzed for Zn, Pb, Cu, Ba, 
Cu, Ag and Au. 

4.2 Soil Geochemistry Results 

All elements wsre plotted on separate plans and anomalous 
values contoured. The result showed two distinct, parallel 
anomalies which are common to Au and Xq values. The base 
xetal values are less distinctive, but the stronger 
anomalies are situated just south of t h ~  northern Au, A q  
anomaly. This could be a function the greater mobility of 
the Cu, Zn and Pb. Barite values show no distinctive pattern 
and ano~alies are generally sporadic throughout the saolpl~d 
grid. 

All elements clearly show that the higher valxes occur in 
the area adjacent to the northwestern boundary of the 
property. This would support the belief that the mineralized 
structure found on the US Borax/Lectus ground continues onto 
the Toughnut property for an approxi~.ate distance of 4003:. 
Values decrease beyond 4 0 0 ~  east as the structure appears to 
diminish. 
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5.0 CONCLUSION 

The soil geochemical survey provides sufficient correlation 
and range in values to validate the presence of one or two 
mineralized structures. This has been further supported by a 
coinciding IP survey, which ratify the presence of two 
sulphide zones displaying similar orientation. Drill 
intercepts to the northwest, Star property extension, has 
produced some economic gold intersections. It can thersfore 
be anticipated that this same structure traced onto the 
Toughnut property will have similar mineralization and 
characteristics. What has to be determined is the economic 
grade and dimension. 

6.0 RECOMMENDATIONS 

During the summer season, exploration should continue on the 
targets provided. The future programs should include the 
construction of better access, since the current trail is 
barely passable. Depending on the depth of overburden in the 
area of the anomalies, the two target structures should be 
exposed, mapped and sampled by trenching. Where outcrop is 
available, the area geology should be mapped to greater 
detail. Upon completion of the above stated work, a series 
of shallow diamond drill holes, drilled along strike at 
right angles to the structures, should disclose the economic 
potential of the identified soil and geophysical anomalies. 



DETAILED COST SUMMARY 

SOIL GEOCHEMICAL REPORT 

TOUGHNUT PROPERTY NELSON, B.C. 

1. Grid Preparation 10.275 k @ $325 per km 
Terrance Smithan, P.Geol Aug 2 to Aug 15 
Lloyd Addie Aug 2 to Aug 15 

2. Soil Sample 411 @ $2.50 per sample 

3. Assays and Analysis 

4. Report Preparation 
Drafting 

TOTAL 
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10 195 .1 48 25 1087 5.16 1 5 
41 i73 .1 15 21 1115 1.91 2 ! 
11 257 .! 31 12 1013 1.93 6 5 

36 170 .1 37 27 1122 5.5t 5 5 
27 118 .1 21 11 1355 1.63 5 5 
21 157 .I 23 is 801 :.as 2 1 
24 121 1.2 17 13 1509 3.12 1 5 
26 152 . 6  30 2C 1215 1.83 i 5 

RO 29 1 2 1 9 0  ,32 ,051 3 9 9  1 1 9  151 1 1  4 2.36 .01 .10 1 21 
UD 1 25 1 2 7 109 .21 ,057 B 131 1.81 li8 .!5 3 2.10 .O1 .11 1 31 
WD 1 3 0  1 2 3 112 ,32 ,061 9 125 2.06 153 - 1 3  10 2.81 .01 -16 1 la 
YC 1 31 1 2 i lli .I7 ,057 9 127 i.91 210 .I3 1 2 1 1 1 39 
ND 2 26 1 2 2 93 .24 ,132 11 6 5  1.12 161 .16 1 3,2? ,01 .2! 1 11 



&.I LECTUS DEVELOPMENT F I L &  # 88-3753 

U AU 
? ? Y  F P I  

5 XD 
5 113 
i I D  
5 :to 
5 ND 

5 NC 
5 H 9  
5 93 
: ... . dl! 

I NJ 

! h'D 
I NC 
5 Nil  
5 13 
5 HD 

5 HD 
5 KD 
5 !ID 
5 NO 
5 H E  

5 ND 
5 ND 
5 ND 
5 ND 
5 ND 

5 NO 
5 ND 
5 HD 
5 ND 
5 HD 

5 ND 
5 HD 
5 ND 
5 HD 
5 no  

5 NO 
17 8 





y LECTUS DEVELOPMENT F1 # 

5tOOB lt00H 
STD CIAU-S 

no 
PPH 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
19 

i i '  zn 19 ~i co HP re AS' u AU t h  sr cd sb ~i 
P P I I  PPI PPH PPH PPH PIN \ rm rpn r n  Prn PPH ppn rPn rrn 



Page 16 ( LECTUS DEVELOPMENT FILE # 88-3753 

nc h P b  tc Ap MI co In re AS u AU Tt S: Cd Sb a1 V Ca ? La C: H g  1& t: B A1 !la I Y Xu*' 
7?1 ? p H  ?P!! ? P H  ??H P;H PP! P i !  t P P 3  ? P H  P ? H  ? P I  P P l t  P P X  PP!! ? P I  ?PI \ I ?iX 111 \ P P H  \ ? p H  \ \ I PP! P P B  

1 11 12 132  .: IS 16 5 5  1 3  7  5 ND 2 !C 1 : 2 7  0 1 8 1 0  - 3 9  90 .13 2 5  1 1 1  6 
: 119 i 2  224 .1 29 2 8  2093 ?. j?  7  5 13 2 55 ! ! 2 1 7  1 5  8 51 2 . 8 0  111 .3! 2 3.ii .I: . E !  1 4 
: 1 25 16: ! 3Z 21 i t  4 15 S WC 1 21 1  2 2  1 2 4 1  3 61 ! . 7 5  112 .18 6 :.05 - 3 1  .;3 17 
I 6 4  lj 101 4 ;3 15 E l ?  1 . 3  5 Ili. 13 ! 1 I 5  . i l  ,153 4 5  1.08 122 .1! 6 2.3C .il .1; 11. 
1 36 i! 1f6 . 1  ii 1' 367 1 . 7 3  1 5 N: ! !t : : 2 $0 .!I . ? 7 t  I it 1.:: it: . : 6  2 2 1  1 ! ! i 



)I LECTUS DEVELOPMENT Fi # 88-3753 P ~ L  7 
1 I 

, , 
SAHPiit no cu db an ~p ~1 co HE re A S *  11 AU ~h sr cc SII Bi v ~a P la CI ~g 0 a  Ti B XI Na K Y A P  

PPH 7PH PiH, PPX ?PH PPH PPH ?PH \ PFH PPH PPH PFX PPK PPK PPK PPH P H  1 \ PFJ ?pH \ PPX 1 PPX \ 1 t PPH PPB 



ACME ANAL1 AL LABORATORIES LTD. 852 E. HASTINGS ST. VANCOUI B.C. V6A 1R6 PHONE(604)253-3158 FAX(604)253-1; 
b.l 

, I GEOCHEMX,CAL ANALYSIS CERTIFICATE 

ICP - ,500 GRAH UHPLK IS DIGESTKD WITH 311 3-1.2 HCL-HN03-HZ0 AT 95 DKG, C FOR ON[ HOUR AND IS DILUTID TO 10 HL YITH YATKR. 
THIS LEACH IS PARTIAL IOR HN IS SR CA P LA CR HG BA TI 8 V AND LIMITED FOR HA I AND AL, AU DITKCTION LIHIT 81 ICP IS 3 PPU. 

' I d 
LECTUS DEVELOPMENT File # 88-3978 Page 1 

KO  cu 13 1; Ap H1 Co Xn 3e As C Au :h Sr Cd Sb 81 V Ca ? 
?PI( ?PI ??H PFY ??I! P?I 321 PF!! 1 F?I ?FI P?H 3PX ?OH ?PH ??H PPH PPH \ \ 

a A1 Na K Y A U * *  
PPH \ 1 PPH PP9 

1 S E  I5 193 .S 2 4  15 923 4.46 1: 5 ND 2 15 1 3 2 ' 7  - 1 0  ,139 
1 LC3 82 513 .i 23 6 1: 5 ti3 2 32 1 1 2 91 .16 ,596 
1 154 6 4 1 I0 2! 1583 5-75 13 5 ND 1 37 1 3 2 10G .62 ,065 
1 9 2  65 597 1.1 10 :2 247: 5.61 17 5 ND 2 36 1 3 2 102 ,16 ,086 
1 i j  32 lii .7 is 1; 1058 5.4; 11 5 ND 1 13 1 4 2 85 ,09 ,197 



LECTUS DEVELOPMENT FILE # 88-3978 Page 2 
1 

SMPilf no Cu b !n A9 N i  cs m ?e A8 s Au Tb Sr Cd Sb 81 V Ca ? La Cr ng Ba Ti 3 A 1  I r  I 1 A u c c  
PH Ppn P F Y  PPI rpn Prn PPN prn \ vn rrn s n  rsn ppn Ppr PPN PPI rrr \ \ P P ~  prn r srn \ ??a I r t rsn P P ~  



LECTUS DEVELOPMENT FILE # 88-3978 Page 3 
I 

6t00K 8 t 2 5 N  

STD CIAU-S 

no cu ?A Zn Ap Hi Co nn Fe As U Au Th Sr Cd sb 81 V Ca P La Cr up  3a T a ~1 Ha F, w a u M  
PPH PPH P P 9  PPH P P I  P P 9  PPH P P I  1 PPK P P I  PPH PPN PPH PPH PPH PPH PPI \ \ PPK PPI \ PPY t ?pH t 1 P?K PPB 





LECTUS DEVELOPMENT I # 88-3978 
< 

Kc Cu '?b' II k g  Ni Co !In ie A$ U A u  Th Sr Cd 53 Bi V Ca P La Cr no Ba Ti 8 A1  
PPK PPI PPK ?PI PPK PPN ?PK PPK \ PPK PPH PFK PPK PPK PPK PPK PPK PPK \ \ PPK IPS \ P?K \ PPK \ 

Na K Y AUw 
\ 1 PPK PPB 

64501 5t50N 
STD C l A U - S  



LECTUS DEVELOPMENT FILE # 88-3978 Page 6 I 



LECTUS DEVELOPMENT E. # 88-3978 p a  I 
r.l 

no ca ' d b '  In ~g ~i co ua FP AS u AU TII sr cd ~b v ca P La CI n~ 93 Ti B AI Na K Y A U * *  
?PI( P?H PPY FPH FPH PPB PP!! PPn $ Ppa PI!! PPX ron ppn PPH IPH PPH PPH t PPK PPK \ PPI 1 PPH t 7 ~ n  ? ~ 9  

1 32 39 115 .4 ;8 20 1211 1.16 14 5 ND 1 45 1 3 2 78 - 8 5  ,077 11 78 1 - 3 2  208 - 0 1  2 2.56 -01 - 1 1  1 29 
1 92 29 :90 1.3 2 9  la lo58 1,6l 13 5 Y o  : 40 1 3 2 78 .So ,383 12 72 1,29 112 ,08 2 2.E5 -01 .ll 1 2: 
1 75 33 185 .3 28 19 1158 5.07 13 5 10 1 25 1 3 2 85 - 2 7  ,065 9 76 1 - 2 3  156 .lo 2 2.60 .01 - 1 2  1 9 
1 56 32 166 - 2  27 19 1096 5,l: 13 5 NO 1 21 1 2 2 89 .!5 ,071 ? 75 !.I5 165 .1! 2 2,16 .01 .I2 1 4 
1 5i 34 lli .2 21 16 83: 1.90 13 5 ND 1 23 1 5 3 86 .28 ,051 8 71 1.21 135 - 1 1  2 2.39 .C1 .11 1 12 



l t O O S l t 2 j S  1 81 1 1  235 . I  30 1 0 2  5 1  2! 5 WD 3 25 2 1 2 93 .SO .09C 7 72 1 3 8  1 1  1 1 2 . 8 i  , 0 1  - 1 8  3 89 
7 t 0 5 E l t 5 l S  1 68 27 21; . 1  21  15 716 5 , 0 1  15  5 YD 2 17 1 1 2 1 9  - 1 5  ,139 7 57 1.07 157 .13  2 3.22 - 0 1  . l l  3 10 
l t O O E l t i 5 S  1 50 37 167 2 23 15 6 i 8  5.06 16 5 N D  1 15 1 5 1 87 .13 ,078  6 57 1.02 91 - 1 1  2 2 . 8 2  -01  . l o  2 36 
1 t 0 0 1  2tOOC 1 81 4 2 2  1 .1  2 i  20 1213 1 . 2 5  15  5 ND 1 25 2 3 2 86 . I 9  ,079 10 6 0  1.17 151  - 1 3  2 2.51 .31 . I 1  1 11 
7 t 0 0 1 i t l S S  1 92 38 225 -1 2J  0 I l l  5 9  12 5 ND 1 21 1 1 2 89 , 2 1  ,063 9 6 1  1.31 137 - 1 3  2 2.78 - 0 1  .12 3 16 





LECTUS DEVELOPMENT FILE # 88-3978 Page 10 

ni co nn tt As I Au Th Sr Cd Sb li V Ca t 
r P t rrn rrn rsN rrx rrr trn ttu PPN PPN 1 t 

Li Cr ng Bi Ti B A 1  
PPN PPK \ PPN \ PPY t 

Y AU" 
PFY PPB 

2 l l i  
1 86 
2 1 
1 1  
1 11 



LECTUS DEVELOPMENT L # 88-3978 PC  11 
b :  

no cu 'P> In A N i  Co In ie A s  U Au Th Sr Cd Sb Bi V Ca P La Cr Up a a  Ti B A 1  Na K w Autr 
PPH PPH P?H ?PH ?PH PPI PPY ?pH t PPH PPH PPI PPH PPH PPH PPH PPH P P H  \ \ PPH PPY \ PPB \ PPH \ \ \ PPH PPB 
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ACME ANP ICAL LABORATORIES LTD. 852 En HASTINGS ST* VANCO 1 BwCw V6A 1R6 PHONE(604)253-3158 FAX(604)253- 
,?: , 
* GEOCHEMTCAL ANALYSIS CERTXFXCATE 

ICP - .5OO CRAM SAHPlK IS DICKSTID VITH 3HL 3-1-2 ECL-BN03-020 AT 95  DIG, C 101 011 00U1 MID IS DILUTID TO 10 HL HITI YATKR, 
THIS LEACH IS PARTIAL FOB HN FK SR CA P LA CP HG BA TI B V AUD LIWITID 101 U I: MD ALv AD D~TlC1IOY LIHIT BI ICP IS 3 PPH. - SAHPLK TYPE: PI-P13 SOIL PI4 ROCK AUtt ANALYSIS 81 1 A + M  CILOI 10 GH S PLI, 

DATE RECEIVED : A 2 6  1 9 8  DATE REPORT MAILED : 97"t z/Et. Aasrn~!~"j. . . D. TOYE OR C. LEONG, CERTIFIED B . C , ASSAYERS 
LECTUS DEVELOPMENT File # 88-3978 ' Page 1 

no cu ?!I t r  ~g Ni co In re AS D Au :h Sr Cd Sb B i  v Ca ! La cr ng Ba i B A1 Na K w AU" 
?Pt( FPH PPH PPH PPH PFI 33H PFH \ PZH PPH PPH ?PW PPH PPH PPH PPM DPlI \ \ PPH PPH 't PPH 1 PFH 't 't \ PPH PPB 



LECTUS DEVELOPMENT 
i I ;+ 8 

Ho CU I ?b 2n Ag Ni Ca !In ?e * As 
PPY PPH . PFH PPI PPH PPH PPH PPH \ *?PH 

U Au 
PPH PPH 

5 ND 
5 ND 
5 11D 
5 ND 
5 YD 

5 ND 
5 ND 
5 ND 
5 ND 
S ND 

5 ND 
5 ND 
5 YD 
5 ND 
5 110 

5 ND 
5 ID 
5 ND 
5 ND 
5 ND 

5 ND 
5 ND 
5 ND 
5 ND 
5 ND 

5 HD 
5 YD 
5 ID 
5 YD 
5 HD 

5 ND 
5 ND 
5 YD 
5 ND 
5 Nt 

5 NO 
17 8 

Ih Sr 
PPH PPH 

2 30 
1 35 
1 10 
1 11 
3 18 

2 I7 
4 35 
3 10 
3 33 
2 24 

2 26 
3 I6 
1 81 
1 10 
3 18 

1 21 
1 25 
2 35 
1 21 
1 30 

1 18 
1 53 
2 17 
2 13 
3 21 

2 33 
2 23 
2 11 
1 32 
4 26 

3 34 
3 28 
4 31 
3 15 
3 18 

1 29 
39 50 

Cd 
PPH 

1 
1 
1 
1 
1 

1 
1 
2 
1 
1 

2 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
3 

3 
1 
1 
1 
1 

1 
19 

Sb 
PPH 

4 
5 
4 
5 
4 

4 
6 
5 
6 
7 

3 
5 
4 
4 
6 

2 
3 
2 
2 
4 

3 
5 
4 
3 
4 

2 
6 
6 
6 
5 

3 
4 
5 
6 
2 

3 
16 

Bi V C i  I La Cr Hg Ba T! 
PPH PPlr 1 1 PPH PPH \ PPH \ 

3 A 1  Ha K 
PPH t \ \ 

! 

Y Autt  
PFH PP9 

2 1: 
1 8  
i 13 
1 1 7  
2 34 

1 133 
2 1 0  
2 13 
: 18 
2 a 

2 42 
2 43 
1 31 
2 14 
t 59 

2 25 
2 12 
3 37 
1 15  
1 41 

1 33 
1 5  
1 42 
1 14 
2 5 

1 17 
3 36 
2 16 
1 35 
t 8 

2 18 
1 116 
1 22 
t 20  
2 43 

1 23 
13 53 



$ , LECTUS DEVELOPMENT 
,' ' 

H o  Cu , P b  Z n  Ag Ui Co H a  fe  
PPH PP!I PPH PPH PPH PFH PPH PPH 1 

0 

A s  
PPH 

13 
13 
11 
13 
11 

ld 
11 
11 
12 
11 

13 
12 
10 
12 
15 

1 5  
16 
2 1 
17 
1 4 

15 
13 
10 
15 
11 

9 
13 
9 
13 
10 

10 
10 
10 
9 
3 

10 
I1 

U AU 
P P Y  P P H  

5 ID 
5 YD 
5 10 
5 YD 
5 1D 

5 ID 
5 YO 
5 ID 
5 NO 
5 NO 

5 YD 
5 NO 
5 ND 
5 OD 
5 PO 

5 ND 
5 YD 
5 NO 
5 YO 
5 10 

5 YD 
5 IID 
5 YD 
5 YD 
5 YO 

5 ID 
5 YD 
5 YD 
5 YO 
5 YD 

5 Y D  
5 ID 
5 UD 
5 ND 
5 ID 

5 HD 
21 8 

th Sr 
P P H  P P U  

1 56 
2 I8 
1 19 
1 24 
1 41 

1 42 
1 51 
1 42 
1 28 
1 34 

2 19 
1 21 
1 18 
2 19 
2 18 

1 51 
2 29 
2 18 
1 17 
1 40 

2 19 
1 20 
1 21 
1 34 
1 36 

1 43 
1 - 59 
1 46 
2 15 
2 12 

1 24 
3 19 
3 21 
3 19 
1 11 

2 12 
38 50  

B A 1  Na I 
PPH \ 1 \ 

Y Aul* 
PP!I PPB 



LECTUS DEVELOPMENT PILE # 88-3978 Page 4 I 

Ho C u ,  Pb Zn A$ Ni Co Hn l e  As 
PPH PPH FPH PPH PPI PPH PfY P P I  \ PPH 

Th Sr 
PPN P P H  

2 9 
2 16 
2 14 
2 15 
2 17 

2 9 
3 10  
3 12 
2 10 
2 17 

3 25 
2 71  
3 44 
2 69 
1 53 

3 14 
3 42 
5 47 
3 26 
3 55 

3 25 
3 10  
1 26 
2 39 
2 28 

2 30  
3 24 
3 54 
3 39  
3 24 

3 39 
3 19 
1 47 
3 36 
3 17 

2 15 
40 5 1  

La Cr H g  Ba Ti 
PPN PPH \ PPH t 

B A1 Na K 
PPH \ t \ 

U Au 
PPH PPN 

5 YD 
5 ND 
5 YD 
5 ND 
5 ID 

5 HD 
5 10 
5 ID 
5 KO 
5 ID 

5 1ID 
5 H D  
5 ID 
5 ID 
5 l iD  

5 ND 
5 ID 
5 ND 
5 ID 
5 ND 

5 nD 
5 WD 
5 WD 
5 WD 
5 YD 

5 ND 
5 ID 
5 ND 
5 YD 
5 ND 

5 UD 
5 N D  
5 1ID 
5 ND 
5 10 

5 N D  
18 ' 8 

V AUtt 
PPII PPB 



SAHPLit 

6 i00B IrOOS 
6 + 0 0 i  1 + 2 5 S  
6+COE 1+5OS 
6+OOB 1 + 7 5 S  
6+00B 2+OOS 

6+00E !+25i  
6+00E 2+50S  
6 t 0 0 8  2+75S  
6+00E ? + 0 0 S  
6*001? 3+25S  

6 t 3 0 t  3 + 5 5 S  
6+008  3+75S  
6100: 4+OOS 
6 + 0 0 3  4+25S  
6+00E 4+50?' 

6+00H 4 + 7 5 3  
6 + 0 0 1  5+00S  
6+50S  10+OON 
i+SOE 9+75N 
6+jOH 9 + 5 N  

6+5OE 3 + X N  
6+50E 9+00N 
6+50E 8+75!i 
6 + 5 0 8  8+5ON 
6 + 5 0 i  8+25K 

6+508  8+00H 
6+50b  7+75N 
6 t 5 0 b  7+5SN 
6+5OE 7425N 
6+508  7+00N 

6+503  6+7SN 
6+5OB 6+50!1 
6 + 5 0 1  E+25N 
6+50B 6+00N 
6+50E 5+75N 

6+50B 5+53N 
STD CIAU-S 

LECTUS DEVELOPMENT 
-'h 

Hc CU,' ' > P b  23 Ag Ni Co In 3 A s  
PPH PPH , PPH PPH PPH PPH ?pH PPK \ "PPU 

u Au 
PPH P P X  

5 nD 
5 I D  
5 I D  
5 ND 
5 I D  

5 ND 
5 HD 
5 I D  
5 YD 
5 ND 

5 ND 
5 ND 
5 I D  
5 ND 
5 ND 

5 :ID 
5 NC 
5 1 0  
5 ND 
5 ND 

5 HD 
5 ND 
5 HD 
5 ND 
5 YD 

5 YD 
5 liD 
5 ND 
5 EID 
5 ND 

5 ND 
5 ND 
5 EID 
5 ND 
5 ND 

5 ND 
1 6  8 

~h sr 
P P I  PPH 

3 45  
2 35 
3 24 
3 20 
2 19 

2 24 
3 26 
3 32 
2 27 
1 50 

1 58 
1 41 
1 52  
1 57 
1 62 

2 4 4  
1 5 4  
3 17 
4 19 
2 13 

3 19 
4 16 
4 25 
3 16 
5 26 

2 20 
4 17 
4 21 
4 18 
4 23 

3 15 
4 18 
3 1 4  
3 2 3  
3 1 6  

2 27 
3 9  51 

Cd 
PPH 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
17 

1 V Ca ? La Cr Ha Ba Ti 
? P I  P P I  1 t P P I  P P N  \ PPW \ 

B A1 Na K 
PPW 1 % PPB 

32 
109  

34  
46 
3 2  

226 
1 4 
1 0  

7 
9 

1 
1 
1 
1 
3 

5 
1 
2 
b 

4 

1 
5 
6 
1 
1 

1 
3 
1 
1 
9 

6 
1 
4 
2 
6 

1 
5 3 
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LECTUS DEVELOPMENT 

SAlPLI1 

7+006  2+5CH 
7+ooe  !+25N 
7+COb ?+JON 
7+00E i+75N 
7+0CE l + j O N  

7+00E 1 t 3 N  
7+00E 1+00N 
7+0CK il+15N 
7130; O+5ON 
7+30L O+25N 

7 i 0 0 E  0+30N 
7+COZ 0 + 2 5 S  
7+00B C+5CS 
7+00E 0 + 7 5 S  
7+00E 1 4 G S  

7+008  1+25S  
7+00E l i 5 O S  
7+OOE 1 + 7 5 5  
7+0OE 2+00E 
7+008  i + 2 5 S  

7 + 0 0 i  :+5OS 
7 + 0 0 1  2+75S  
7 + 0 0 t  3+00S  
7 + 0 0 1  3 + 2 5 S  
7+OOE ?+SO5 

7+ilOE 3+75S  
7 1 0 0 1  l+OOS 
7+008  4+25S  
7+OOb (+SO5 
7+008  2+75S  

7+00B 5+005  
7+50E 10+03N 
7+SOE 5+75N 
7 t 5 0 1  9+50N 
7+503  9+15:I 

7+5031 9tOON 
STD CIAU-3 '  

4. 

,?; , 
lo ~i , P b  Zn Ag Ni  Co ln i e ;  As 
PPY PPH PPH PPH PPH PPH PPH PPH \ PPH 

Th Sr 
PPH PDH 

2 99 
2 72 
2 100 
2 71 
2 38 

2 19 
3  19 
3  22 
2 59 
3 44 

2 19 
3  30 
2 11 
2 14 
2 50 

3  25 
2 I7 
1 I5 
1 25 
1 21 

3 16 
2 47 
1 30 
1 I7 
2 20 

1 I1 
3  11 
3  11 
2 41 
1 53 

1 65  
1 1 3  
2 1 5  
2 11 
2 1 1  

1 13 
4 0  51 

El V cr P 
PPY PPM 1 1 

B A 1  Na I 
PPH \ 1 3 

U AU 
PPX PPH 

5 ND 
5 ND 
5 YD 
5 ND 
5 YD 

5 ND 
5 YD 
5 ND 
5 YD 
5 ND 

5 YD 
5 YD 
5 YD 
5 ND 
5 W3 

5 XD 
5 ID 
5 ND 
5 PD 
5 ND 

5 YD 
5 ND 
5 YD 
5 WD 
5 ID 

5 ND 
5 ND 
5 ND 
5 ND 
5 ND 

5 YD 
5 ND 
5 ID 
5 ND 
5 1IC 

5 ND 
1 9  8 

La Cr Hg B a  l i  
PPH PPH \ PPH \ 



S A X P L i t  

7 t 5 0 3  8 t75Y 
7+50E W O N  
7 t 5 0 i  8 t 2 5 3  
7 t 5 0 1  8+00ti  
7,501 7,751 

7+508  7+50N 
7+5G! 7 t 3 8  
1 t50B 7+0'1N 
7 t j 0 5  i t ? 5 N  
Tt508  6t5CN 

7+5OL 6 t 2 5 9  
7 t 5 0 6  6t001l 
7 t 5 0 i  5ii:N 
7+502  5t5OH 
7 t 5 0 6  5 t25N 

7t5OB 5+OON 
7 t jOE 4 t l j N  
7 t 5 0 8  W N  
7 t 5 0 6  h 2 5 $  
7 t 5 0 8  4 tOOj  

7 t 5 0 ?  3t75N 
7 t 5 0 8  MOW 
7 t 5 0 t  3t25W 
7 t 5 0 1  3+OON 
7t5OB 2+75N 

7 t50E 2t50N 
' I t501  2+25N 
7 t 5 0 8  2tOON 
7 1 5 0 1  1 t75N 
7 t 5 0 3  1t5ON 

7 t 5 0 3  1 t25N 
7+501  1 t00N 
7 t50E 0t75N 
7 t 5 0 I  0t50N 
7t5OE Ot25N 

7 t 5 0 8  O+OO!i 
STD ClAU-S 

9 ,  LECTUS DEVELOPMENT 
, 

no cu ~ b  In ~g Hi co Hn re ' A S  
P P H  P P H  P P X  P P Y  F P H  P P H  P?H P P 9  \ P P H  

U AU 
P P K  PPN 

5 ND 
5 WD 
5 liD 
5 ND 
5 ND 

5 ND 
5 ND 
5 ND 
5 UD 
5 ND 

5 lD 
5 tlD 
5 ND 
5 ND 
5 I D  

5 ND 
5 I D  
5 ND 
5 ND 
5 ND 

5 YD 
5 YD 
5 YD 
5 YD 
5 YD 

5 ID 
5 YD 
5 YD 
5 YD 
5 1ID 

5 YD 
5 WD 
5 UD 
5 ID 
5 ND 

5 ND 
19  8 

~b sr 
PPH 331 

1 17 
2 25 
1 i 3  
1 21 
2 26 

1 45 
2 29 
2 41 
2 18 
1 31 

2 31 
2 23 
3 30 
3 31 
1 10 

2 29 
1 26 
2 34 
2 31 
1 26 

. . 
3 21 
2 3 2  
1 70 
1 79 
1 27 

2 70 
2 33 
1 76 
1 19 
2 22 

3 19 
3 21 
1 85 
2 22 
3 26 

1 4 3  
39  52 

Cd 
PPH 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

3 
2 
1 
1 
2 

1 
1 
1 
2 
2 

3 
20 

Ill V Ca I La Cr ng Ba Ti B A 1  Ha K V A U * *  
991 991 \ \ PPH PPH \ PPY \ P P H  1 1 \ P P H  P P B  



SAHPLE f 

7t5OE O t 3 5  
7 t 5 0 6  Ot!OS 
7i!OE Ot7!S 
I t 5 0 8  1tOOS 
7 t 5 0 3  ! t i 5 5  

7+506  1 t 5 3 S  
7+50E I t 7 5 5  
7 t 5 0 ?  2tOOS 
7 t 5 0 E  2 -255  
7 t 5 0 8  2+50S  

7t5OE 2.753" 
7 + 5 0 3  3 t 0 0 5  
7 t 5 0 E  3 2 5 s  
7 t 5 0 B  3 t5CS  
7 t 5 0 E  3.755 

7 t 5 0 3  4tOC3 
7 t 5 0 E  r l t25S 
7+506  4t5OS 
7+50E C t 7 j S  
7 t50K 5tOOS 

8 4 0 i  10 t00N 
8 t 0 0 1  9 t75N 
8 t 0 0 1  9+50N 
8 t 0 0 1  9 t25N 
8 tOOt  9 t00N 

8 t 0 0 3  8+75N 
8 t 0 0 1  8 t 5 0 3  
8+00K 8+25N 
8 t 0 0 1  atOON 
I t 0 0 1  7 t75N 

8 tOOt  7 t50N 
8tOOH 7 t25N 
atoot 7 t o o ~  
8 t o o t  6 + 7 ~ t r  
W E  6 t50N 

8+OO1 6 t25N 
STD clan-s 

J 

U LECTUS DEVELOPMENT *ALE # 88-3978 
{, *, 

\ 
H o  C u  P b  In A g  Hi  C o  H n  fe A s  

FPH PPH PPH PPH PPY P P I  PPH PPH 1 PPH 
Sb 

PPH 

5 
4 
6 
5 
5 

3 
5 
3 
2 
4 

5 
2 
7 
3 
3 

4 
5 
5 
4 
5 

2 
2 
4 
4 
5 

4 
3 
5 
2 
2 

3 
2. 
4 
5 
5 

1 
16 

Y AU" 
PPY P P B  

U au 
P P N  PDH 

5 E1D 
5 ND 
5 ND 
5 I D  
5 ND 

5 ND 
5 HD 
5 NC 
5 NC 
5 I D  

5 ND 
5 ND 
5 YD 
5 ND 
5 YD 

5 I D  
5 I D  
5 ND 
5 ND 
5 ND 

5 UD 
5 PD 
5 ND 
5 ND 
5 YD 

5 1ID 
5 YD 
5 )ID 
5 PD 
5 PD 

5 I D  
5 ND 
5 ND 
5 ND 
5 I D  

5 ND 
1 7  8 

Th Sr 
P P H  P P H  

2 39 
1 14 
1 5 8  
2 18 
1 5 7  

1 19 
1 33 
1 31 
1 32 
2 3 8  

1 I 1  
1 29 
1 23 
1 36 
1 19 

1 36 
1 23 
1 la 
1 26 
1 22 

2 28 
1 21 
2 22 
1 41 
1 20 

1 29 
1 25 
1 55 
1 61 
1 31 

2 19 
1 15 
2 16 
1 20 
2 32 

2 30  
4 0  52 
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.b!. LECTUS DEVELOPMENT !;: , 
4 

no C U '  ~b 2n ~g Hi co Hn Fe *,AS 
??I( PPH ?PH PPH PPH PPY P?H P?H \ PPH 

Y AU" 
PPH PPB 

1 8  
1 1  
1 3 2  
1 3  
1 1  

2 38 
1 9  
1 4  
1 1  
1 115 

1 26 
1 4 
1 2  
1 1  
1 4  

1 1  
1 7  
1 1  
2 7 
2 5 

2 12 
1 4  
2 3 
1 1  
1 1  

1 1  
1 2  
1 1  
1 2  
1 1  

1 5  
1 280 
1 4  
1 5  
1 4  

1 2 
13 51 

El A1 Na i: 
PPH \ 1 \ 

U Au 
PPH PPH 

5 nD 
5 ND 
5 ID 
5 ND 
5 ID 

5 ND 
5 ID 
5 ND 
5 ID 
5 ND 

5 YD 
5 ND 
5 YD 
5 YD 
5 YD 

5 11D 
5 YO 
5 HD 
5 YD 
5 11D 

5 UD 
5 ID 
5 10 
5 YD 
5 YD 

5 YO 
5 YD 
5 ND 
5 YD 
5 ID 

5 ID 
5 ID 
5 ID 
5 ND 
5 ID 

5 ND 
18 8 

TII Sr  
PPH P?H 

1 18 
1 I1 
2 22 
2 36 
1 43 

2 15 
2 20 
1 54 
1 48 
2 39 

1 36 
1 77 
1 32 
1 108 
1 63 

1 21 
1 22 
2 21 
2 I7 
3 11 

2 21 
3 20 
2 35 
2 41 
1 3 1  

1 105 
1 107 
2 63 
1 70 
1 104 

1 94 
1 77 
1 33 
1 30 
1 32 

2 19 
40 52 

01 V Ca P La Cr Wg Ba Ti 
PPY PPY \ \ PPH PPH \ PPH \ 

SXH? LE 1 



LECTUS DEVELOPMENT 
y :  

no C u e '  P E '  Zn Ag Pi Co In re *,As 
PPH PPH ,PPH PPH PPH PPH PPH PPI t FPH 

u Au 
PPH PPH 

5 ID 
5 WD 
5 ID 
5 ND 
5 ID 

5 ND 
5 lm 
5 ID 
5 ND 
5 ND 

5 WD 
5 ND 
5 ND 
5 ND 
5 ID 

5 ND 
5 ID 
5 ID 
5 YD 
5 ND 

5 YD 
5 YD 
5 110 
5 ND 
5 YD 

5 ID 
5 ID 
5 ID 
5 ID 
5 ND 

5 YD 
5 ID 
5 ID 

21 8 

Th Sr 
PPH PPX 

1 30 
2 16 
3 29 
4 16 
2 26 

3 I7 
3 17 
3 23 
2 21 
2 29 

3 26 
2 56 
2 34 
3 14 
1 47 

3 18 
2 47 
2 37 
1 65 
1 46 

1 34 
1 74 
1 34 
1 31 
1 45 

1 35 
2 113 
2 31 
2 25 
1 25 

2 47 
1 43 
1 56 

39 50 

I Ca 1 La Cr Hg Ba Ti 
I \ \ PPH PPH t PPH t 

6 A 1  Ha K 
PPH t t t 

F 

Y Au" 
PPN PPB 

7 
1 6  
2 10 
3 7 
1 27 

3 9 
1 4  
1 61 
3 33 
1 89 

1 16 
1 82 
1 31 
2 4 
1 2 8  

2 3 
1 1 8  
1 49 
1 6  
1 146 

1 27 
1 5  
1 1  
1 8  
1 3  

1 1  
1 9  
2 15 
3 5 
1 6  

1 1  
1 21 
1 3  

13 53 



- * 

SAHPLE f 

91 7t752 
BL 8+75K 
0t001 10+00H 
otoox 5toow 
o+oox 1+00S 

Ot50X 4+50Y 
0t50K 4+50Y A 
1tOOK {+(ON 
1+00E l+OEN 
1t50K 1+25S 

3+50b 5t60N 
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STD ClAU-1 

LECTUS DEVELOPMENT L ,E # 88-3978 Pt 

u Au 
PPH PPH 

5 YO 
5 ID 
5 ID 
5 YD 
5 110 

5 ND 
5 YO 
5 ND 
5 110 
5 HD 

5 YD 
5 YD 
5 YD 
5 ND 
5 YD 

18 8 

Tb sr Cd 
PPH PPH PPH 

1 277 1 
1 226 2 
1 77 1 
1 155 1 
1 351 15 

1 160 1 
1 12 1 
1 11 1 
1 251 10 
1 11 1 

1 309 1 
1 21 1 
1 92 1 
1 21 1 
1 11 1 

37 48 19 

Sb 
PPH 

2 
2 
2 
2 
2 

2 
1 
3 
2 
2 

2 
2 
2 
2 
2 

19 














