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INTRODUCTION 

The report discusses geological and geochemical programs carried out on the RAM, 

TUT and TOT claims situated at Tatsamenie Lake in northwestern B. C. Tatsamenie 

Lake is  located about 145 km west of Dease Lake and 1 15 km east of Juneau, Alaska. 

The project area lies within the Coast Range in  the physiographic subdivision known 

as the Boundary Ranges which stretch along the Alaska - British Columbia boundary 

northward from the Nass River (Hol land, 1 964). 

Access to the properties is by float equipped aircraft. Mapping and sampling crews 

were set out and retreaved by helicopter. 

The claims are owned by Chevron Canada Limited and consist of a total of 175 units in 

nine contiguous claims. Chevron has actively explored the area for lode gold 

mineralization since 198 1. 

Sedimentary and volcanic rocks of Paleozoic and Mesozoic age and Mesozoic intrusions 

underlie the claims. Potential for primary gold deposits in the form of lodes occurs in 

silicified Paleozoic limestones of the Cache Creek Group and in phyllites. Faults 

appear to be the principal structural control for gold mineralization in  the project 

area. 

Previous programs on the claims included geological mapping and geochemical 

sampling (Shannon 1982, Brown, Shannon 1982, Brown and Wal ton 1983). 

The 1984 program included geological mapping and multielement rock geochemical 

sampling. 



REGIONAL GEOLOGY 

The project area is  situated in the Stikine Arch, a salient of layered and intrusive 

rocks projecting eastward from the Coast Crystalline Belt at least as far as the Stikine 

River (Souther 1 97 1 ). 

Permian carbonates believed to be of the Cache Creek Group, chert, argillite and fine 

grained Permo-Triassic clastic sediments and intercalated volcanics, now largely 

phyl li te and greenstone, underlie the Stikine Arch. Abundant diori t ic  intrusives of 

Lower to Middle Triassic age intrude the layered rocks. 

The area of current interest is underlain by a1 tered carbonates and phyl lites. These 

rocks form the core of a complex structure of regional extent known to Chevron as the 

Tatsamenie antiform. Reconnaissance structural mapping by Chevron geologist, David 

Shaw, in 1983 considerably improved our understanding of the complex structural 

geology of the area. 

PROPERTY GEOLOGY 

Geological mapping in 1984 in the project area was carried out variously at the scale 

of 1 :5000 and 1: 10,000 (Figures 5, I0  and 14). Figure 3 is a compilation of the geology 

of the entire project area. 

The principal areas of economic interest indicated in the project area are underlain by 

carbonaceous limestone (Unit 2a) and phyl li te (Unit 3). 

I 

Massive, white, thick bedded, grey weathering, recrystallized 1 imestone or marble 

(Unit 2b) occurs in  the core of the Tatsamenie antiform. Unit 2b is overlain by dark 

grey, thin bedded, grey weathering carbonaceous limestone (Unit 2a). The latter 



becomes more carbonaceous towards its stratigraphic top. What appears to be rods 

and boudins are well developed in Unit 2a. Good exatnples of such structures occur 

near 17+00S on the 1982 baseline(Figure 5). David Shaw indicates that these 

structures developed during phase I folding. It is near the top of the grey limestone 

unit that jasperoids frequently occur. For the purposes of this report, jasperoid is a 

rock consisting essential ly of silica (cryptocrystal line, chalcedonic, or pheocrystal line) 

formed by the replacement of some other material ordinarily calcite or dolomite 

(Lovering, p.2). It is in silicified zones of this type and especially in those occurring 

near faults that strong geochemical anomalies for gold have been obtained. 

Conformably overlying Unit 2 is a thick section consisting of phyllite (Unit 3), siliceous 

siltstone (Unit 3b), limestones (Unit 3a, 3c, 3d mafic flows (Unit 3e) and quartz pebble 

conglbrnerate (Unit 3f). 

Low in  the phyllite section occur beds of buff weathering limestone (Unit 3d). This 

limestone is interbedded with mafic flows of andesitic modal composition. On the 

TOT such flows are deformed by phase I folding. Narrow intervals of pink banded 

limestone (Unit 3c) occur in the lower phyllite section. Such limestone ranges from a 

few centimetres up to 2 metres in  thickness. It consists of alternating white, grey and 

pink beds. The widespread occurrence of Unit 3c makes it a useful stratigraphic 

marker . 

A second much thicker section of pink banded limestone (Unit 3a) occurs high in the 

phyllite section. This marker is tens of metres thick and has been recognized on the , 
TUT and TOT claims (Figure 10, 14). A substantial portion of the phyllite section on 

the TOT consists of massive, fine grained, unfoliated siltstone. 



Intermediate to mafic volcanics overly the phyllite section. Augite porphyry andesite 

is the principal volcanic lithology. Minor limestone is interbedded with the volcanics 

on the TOT claims . Large variations in the thickness of the phyllite section on a 

regional scale has led to speculations that the volcanics overlie the phyl lites 

unconformably (Shaw, personal communication). 

A dioritic intrusion occurs on the eastern claim boundaries of TUT I/ I and 2 M.C.'s. 

The western contact of a major albitite intrusion believed to be a sill i s  shown on 

Figures 3 and 5. This albitite unit is estimated to  be a maximum of 400 m thick and 

was emplaced at the greenstone phyl l i te contact. It i s  conformable with the enclosing 

sediments and volcanics. 

Of the alteration types found in the project area, silicification appears to be the type 

most closely related to gold mineralization. Silicification is most strongly developed 

in carbonaceous limestone (Unit 2a). The largest known jasperoid is silicified 

limestone area 1'14 (Figure 5). The relief at the outcrop is approximately 15 m and the 

outcrop is about 50 m long. Most of the TUT jasperoids dip gently easterly. Individual 

jasperoids may be traced into unaltered and unbrecciated carbonaceous limestone on 

strike. In some instances faults appear to  have channelled silica to sites of deposition. 

This is readily apparent from an outcrop located 300 m to the west of the TUT L.C.P. 

(Figure 3). Strong stratigraphic control on the jasperoid distribution is apparent. Most 

of the major jasperoids occur stratigraphical ly high in  the grey limestone unit. 

On the TUT a 900 m long belt of dolomitized limestone I00 - 150 m wide lies between 

strong ENE trending faults. It is not certain whether this dolomitization developed on 

Unit 2a or 2b. It is apparent, however, that the intensity of dolomitization increases 



in t h e  direction of t h e  bounding faults. The dolomitized limestone has also undergone 

silicification. Stockwork veinlets of silica a r e  common. The principal a r e a  of this 

silicification occurs in t h e  northern par t  of TUT {I2 (Figure 20). 

Several narrow zones of fracturing and brecciation in t h e  white limestone (Unit Zb, 

Figure 5) contain introduced silica. These a r e  regarded a s  possible feeders  t o  

jasperoids now eroded. 

Dolornitized limestone (Unit 4fD) occurs on t h e  TOT claims. Iron-carbonate a l tera t ion 

and quar tz  veins a r e  also noted on t h e  TOT. 

MINERALIZATION 

~ t i b n i t e  and pyrite a r e  t h e  most common sulphides noted in t h e  project  area.  Traces  

of t e t rahedr i t e  occur in f rac tu res  in Unit 2D on t h e  TUT. Finely disseminated pyrite 

occurs in t h e  phyllites and siliceous siltstones. Mafic flows (Unit 3e) may contain 

locally as much as 15% disseminated pyrite. Pods of chalcopyrite occur in a o n e  m e t r e  

thick silicified limestone bed s i tuated at t h e  lower con tac t  of t h e  a lbi t i te  sill unit. 

This part icular limestone bed can  be  t r aced  in termit tent ly  fo r  hundreds of metres.  A 

single hairline f rac tu re  containing galena was found in limestone of t h e  lower phyllite 

section (Unit 3d) about 150 m t o  t h e  southeast  of silicified limestone a r e a  J!2 (Figure 

5). Minor arsenopyrite commonly occurs in faul ts  and f rac tu res  in t h e  north central  

portion of t h e  TUT claims. 



STRUCTURE 

The project area straddles the hinge of the Tatsarnenie antiform. The fold axis is 

approximately horizontal on the RAM-TUT claims. On the TOT the antiforrn appears 

to plunge about 300 southerly (Figure 14). 

Several strong faults are indicated in  the project area. A series of ENE trending faults 

on the RAM-TUT claims are believed to form the eastern edge of a graben trending 

para1 lel to the valley of Tatsamenie Lake. Normal movement in  the order of 300 m is 

postulated on the basis of the relative position of the pink limestone markers in  the 

northern part of TUT i /  I and d/2. 

Several north-south trending faults are indicated in  the northern part of the TUT i/2 

(Figure 5). One of these occurs in  the prominant limestone gorge about 1.4 km to the 

north of the TUT legal corner post. Another parallel structure occurs i n  the silicified 

limestone area 112 and a third fault cuts the phyl lites to the east. It is postulated 

that a fault trending east southeasterly connects the principle silicified limestone 

areas of the TUT claims. 

GEOCHEMISTRY 

A total of 294 rock chip samples were collected and analyzed variously for gold, silver, 

arsenic, antimony and mercury. The data are presented in Appendix I. Analytical 

procedures are discussed in Appendix 2. Al l  analysis was done by Chemex Labs Ltd. 

Two main areas of rock geochemical anomalies are indicated in the project area. The I 

f irst of these occurs on the TOT claims. Gold averaging 3400 ppb across 2.42 m occurs 

at the 1984 trench on the TOT (Figure 16). This mineralization occurs in a northerly 

trending shear zone. Reconnaissance sampling along this trend gave several rock 



geochemical analyses anomalous for gold, arsenic and antimony Figures (1 6, 17). One 

of the rock samples on strike ran 3850 ppb over unspecified width. The need for 

further mapping and sampling along this structure is firmly indicated. 

A second area of interest i s  indicated on the TUT (Figures 7, 23). There several gold, 

arsenic and antimony anomalies in rock occur astride the mutual boundary of TUT if I 

and TUT /I2 mineral claims. The area of interest measures 700 m x 600 m. The 

following tabulation l i s t s  gold values r 1000 ppb in  the TUT target area. 

Width of 
ppb Au Sample (m) Material Sampled Note SAMPLE 

WH4TI-85 

WH4TI-88C 

WH4TI-9 I A 

RB4TI-47 

massive silicified limestone 

massive silicified limestone 

massive silicified limestone 

silica fi l led fracture zone 
and breccia 

silica fi l led fracture zone 
and breccia 

RB4TI- I IOB pod of massive pyrite, 
arsenopyri te, sphaleri te 

massive silicified limestone surface enriched 

massive silicified limestone surface enriched 

massive silicified limestone 

massive silicified limestone 

massive silicified limestone RB4T1-368 
("specimen) 

1 .O (25 g of 
gltonne material) 

massive silicified limestone 



*This specimen is  suspected of containing traces of native gold as indicated by 

binocular microscope at 40x magnification. A large bag of material KB4TI-368 chip 

contains only 40 ppb Au. The larger sample contained heavy stibnite. The sample 

which ran in gold contained only traces of stibnite. 

Miscellaneous areas of interest occur on the TUT claims. One such area occurs in 

silicified dolomite (1983 Trench #2, Figure 20). Sample KB4T 1-325 returned 3900 ppb 

Au across I. I m. The zone is open to the north and west. This sample supports the 

result of earlier sampling. Sample KS2T 1-58 (Figure 20) contained 5250 ppb Au. 

CONCLUSION 

While no economic concentration of gold mineralization has been found to date on the 

surface in the project area, we are encouraged by the strength of gold mineralization 

locally found and the type of associated mineralization, alteration and structure. The 

halo element geochemical patterns of arsenic and antimony are very strong and 

together with the earlier mentioned geological feature do indicate the presence of a 

gold environment in the project area. 

Improved target definition on the TUT and TOT claims could be accotnplished through 

VLF-EM surveying . In the case of the TOT, detailed mapping and rock geochemical 

sampling should be done on the principal target. 

VLF-EM surveying was carried out by Chevron in 1984 on adjacent claims (Shaw). 

Preliminary indications are that this type of survey is useful in indicating favourable I 

structures. 
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APPENDIX II 

GEOCHEMICAL PREPARATION 
AND 

ANALYTICAL PROCEDURES 

I. Geochemical samples (soils, silts) are dried at 50% for a period of 12 to 24 
hours. The dried sample is sieved to -80 mesh fraction through a nylon and stain- 
less steel sieve. Rock geochemical materials are crushed, dried and pulverized 
to - I00 mesh. 

2. A 1 .OO gram portion of the sample is weighted into a calibrated test tube. The 
sample is digested using hot 70% HC 104 and concentrated HNO3. Digestion 
time = 2 hours. 

3. Sample volume is adjusted to 25 mls. using demineralized water. Sample solu- 
tions are homogenized and allowed to settle before being analyzed by atomic 
absorption procedures. 

4. Detection limits using Techtron A.A.5 atomic absorption unit. 

Copper - I PPm 
Molybdenum - I ppm 
Zinc - I PPm 
*Silver - 0.2 ppm 
*Lead - I PPm 
*Nickel - I PPm 
Chromium - 5 ppm 

*Ag, Pb & N i  are corrected for background absorption. 

5. Elements present in concentrations below the detection limits are reported as 
one half the detection limit, i.e. Ag - 0.1 ppm. 



PPM Ant imonv: 

A 2.0 gm sample digested with conc. HC I in hot water bath. The iron is reduced to Fe 
+2 state and the Sb complexed with I -. The complex is extracted with TOPO-MIBK 
and analyzed via A.A. Correcting for background absorption 0.2 ppm ,+ 0.2. 

Detection limit: 0.2 ppm 

PPM Arsenic: 

A I .O gram sample i s  digested with a mixture of perchloric and nitric acid to strong 
fumes of perchloric acid. The digested solution is diluted to volume and mixed. An 
aliquot of the digest i s  acidified, reduced with K I  and mixed. A portion of the reduced 
solution is converted to arsine with NaBH4 and the arsenic content determined using 
f lameless atomic absorption. 

Detection limit: I ppm 

PPM Mercury: 

The sample is digested with nitric acid plus a small amount of hydrochloric acid. 
Following digestion the resulting clear solution is transferred to a reaction flask 
connected to a closed system absorption cell. Stannous sulfate is rapidly added to 
reduce mercury to  its elemental state. The mercury i s  then flushed out of the 
reaction vessel into the absorption cell where it is measured by cold vapour atomic 
absorption methods with a Jarrel l Ash Multi-Versati l i ty Spectrophotometer. The 
absorbance of samples is compared with the absorbance of freshly-prepared mercury 
standard solutions carried through the same procedure. The detection l imit of this 
method is 5 ppb. 

FIRE ASSAY METHOD - Silver & Gold 

Silver and gold analyses are done by standard f ire assay techniques. In the sample 
preparation stage the screens are checked for metal lics which, i f  present, are assayed 
separately and calculated into the results obtained from the pulp assay. 

0.5 assay ton sub samples are fused in iitharge, carbonate and siliceous fluxes. The 
lead button containing the precious metals is cupelled in  a muffle furnace. The 
combined Ag & Au is weighed on a microbalance, parted, annealed and again weighed 
as Au. The difference in the two weighings is Ag. 

F.A. - A.A. GOLD COMBO METHOD I 

For low grade samples and geochemical materials 10 gram samples are fused with the 
addition of I0  mg of Au-free Ag metal and cupelled. The silver bead is parted with 
dilute HNO3 and then treated with aqua regia. The salts are dissolved in  dilute HC I 
and analyzed for Au on an atomic absorption spectrophotometer to a detection of 5 
P P ~ .  



APPENDIX Ill 

STATEMENT OF QUALIFICATIONS 

RAGNAR U. BRUASET 

I, Kagnar U. Bruaset with business address 1900 - 1055 West Hastings Street, 

Vancouver, B. C. do hereby certify that I have supervised the exploration program on 

behalf of Chevron Canada Resources Limited on its RAM, TUT, TOT claims situated in  

the Tatsamenie Lake area of the Atl in M.D. The work included geological mapping, 

and geochemical sampling. 

I do certify that: 

(I) I am a 1967 graduate of the University of British Columbia with a degree of 

B.Sc. in geology. 

(2) 1 have been engaged in mineral exploration since 1966. 

(3) The geological mapping and sampling programs described in this report were 

conducted variously by myselflor under my direction. 

(4) 1 am a member of the Geological Association of Canada and the Canadian 

Institute of Mining and Metallurgy. 

R. U. BRUASET 



APPENDIX IV 

COST STATEMENT 

RAM-TUT CLAIMS 

Transportation 

Helicopter 
Fixed Wing 

Salaries 

R. U. Bruaset 
W. Hewgil l 
G. Walton 
H. Wober 
D. Shaw 

Camp Costs 

Analytical Work 

Base Mae 

Report Preparation 

TOTAL 



APPENDIX V 

COST STATEMENT 

TOT CLAIMS 

Transportation 

Helicopter 
Fixed Wing 

Salaries 

R. U. Bruaset 
W. Hewgi l l 
G. Walton 
D. Shaw 

Camp Costs 
't- 

Analytical Work 

Base Map 

Report Prepartion 

TOTAL 
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RECONNAISSANCE SAMPLES ( l - - - - 4 )  

Au As Sb 
Sample No. ppb PPm P P m  

RB4Tl-155 2 2 5 0  8 2 0  1 7.0 

RB4r l -156 385 2 0 0  290.0 

R84TI-157 1900 4 6 0 0  40.0 

R84Tl -160 3 0 0  3 0 0 0  2 2 . 0  

RB4TI -161 3 4 5  280 10.2 

Hg 
PPb Note 

120 strongly oxidized 

130 strongly oxidized 

180 strongly ox~dized 

4 0  strongly oxidized 

3 0  strongly 0lc1d.i~ ed 

Sample  s i z e  : l - 3 kg 

S C A L E  

0 I 2 3 

N o t e :  Samples s ta r t i ng  with (R84TI-1425 a r e  
substant ial  8 to  10 kg. chip samples weighing 

SlLlClF IED LIMESTONE AREA ?i-# 1 

5 
$ 



\ ;/ - G /  - 
lo- - 0 

sa y * E E :I$ M E  :k A 0  

335 
5,0.\ 

.'+* 

LEGEND 

Dolornitized Limestone 

Sample No.(RB4TI-1 
Length of Sample(m) 

Au (ppb), Ag(ppm) 

322 . . . .  Trench und sample 

334 
, .  . Chip sample o f  outcrop 

-t Si l ica - f i l l ed  f rac tu re  



T R E N C H  S A M P L E S  

Sample Au 
Somple No. Length g/tonne 

SCALE 

0 1 2 3 4 5  10 metres 
! I l l 1 1  I 

LEGEND 

[A] Sil ic i f ied Limestone (white)  

[q Sil ic i f ied Limestone ( d a r k )  

0 Chip sample site 

: '. . '. .... Outcrop - Fault 

J- Layering, composit ion0 l (SO) 

"""'On Chevron Canada Resources Limited 
Minerals Staff 

TUT 

SILIC1FIU) LIMESTONE AREA 6.2 

GEOLOGY, lirEOCHEM 



? ; - ~ o ~ , ~ G ~ C ' A 5 ,  g R ~ s - *  
d s S F ; : S S . M P h T T  P W P O Q  

B Silicified limestone (dcrk) 

a Brecciation 

/ 5.- Outcrop 
/ O Centre of rock chip sample 

0 1 2 3 4 5  4 metres 

Sample 
No. 

RBSTI  - 142 
(Ref. C e r t .  

84 13564) 



LEGEND 

Sample 'location 

Auk 50 ppb 

As 2 5 0  ppm 

Sb 2 4.0 pprn 
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