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SUMMARY 

Geological  mapping and geochemical sampling work were done on t h e  F r i k  
1-4, And #l, and Frak 1 and Frak 4 c la ims  (97 u n i t s )  between August 8 t h  
and August 17 th ,  1985. The purpose of t h i s  work was t o  eva lua t e  s e v e r a l  
geochemical anomalies obtained i n  t h i s  r eg ion  dur ing  reconnaissance work 
i n  1984. 

Geologica l  mapping was done over t h e  e n t i r e  c la im block a t  a s c a l e  of 
1:10,000. I n  a d d i t i o n ,  271 rock, s o i l  and s i l t  samples were c o l l e c t e d  
dur ing  r o u t i n e  mapping of t h e  proper ty  and from a s o i l  g r i d  prepared on 
t h e  Frak 4 c la im where 168 s o i l  samples were c o l l e c t e d .  Samples were 
analyzed f o r  30 s tandard  elements by ICP methods and f o r  gold by atomic 
abso rp t ion  techniques.  Resu l t s  a r e  r epo r t ed  here in .  

CONCLUSIONS 

Geological  work ind ica t ed  t h a t  t he  c la ims  a r e  unde r l a in  by ba r r en  
s e r p e n t i n i t e  of t h e  Cache Creek Group and vo lcan ic  rocks  and sediments 
of t h e  S t u h i n i  formation. Geochemical r e s u l t s  r e tu rned  background 
concen t r a t ions  f o r  most elements. No f u r t h e r  work i s  warranted. 



INTRODUCTION 

Results of work done on the Serpentine West prospect, comprising the 
Frik 1-4, And #1, and Frak 1, 4 claims (97 units), are provided in this 
report. Assessment work pertinent to maintaining two years on each 
claim was filed on August 26, 1985. The property was originally staked 
in 1984, part of a regional reconnaissance program. 

LOCATION AND ACCESS 

The claims are situated 40 kilometres east of Dease Lake, B.C. and are 
reached by helicopter from that point (~igure 1). Dease Lake is some 
380 kilometres from Stewart, B.C. 

CLAIM INFORMATION 

The Serpentine West prospect comprises the following block of 
contiguous claims. 

Name Units Record No. Expiry Date 

Frik 1 
Frik 2 
Frik 3 
Frik 4 
And 1 
Frak 1 
Frak 4 

3191 September 1, 1987 
3192 September 1, 1987 
3193 September 1, 1987 
3194 September 1, 1987 
3195 September 1, 1987 
3189 September 1, 1987 
3190 September 1, 1987 

Expiry dates provided assume all assessment work applied for on August 
26, 1985 is accepted. All claims were grouped into the Serpentine West 
1 group on August 26, 1985. A claim map is given in Figure 2. 

PHYSIOGRAPHY 

The terrain covered by the claim block comprises part of the rugged, 
mountainous ridges and peaks typical of this part of northern British 
Columbia. Dome Mountain, some ten kilometres west of property, rises to 
2,000 metres. Vegetation is sparse, typically clumps of alpine spruce 
near ridge summits and wooded valleys below. Elevations range from 
1,370 to 2,000 metres. 
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1985 PROGRAM 

The 1985 program consisted of geological mapping, soil sampling, and 
rock chip sampling of selected outcrops. Work was done between August 
8th and 17th, 1985 based at Dease Lake. The work was accessed by 
helicopter (~ukon Airways ~td.) on a daily basis. 

Geological mapping utilized aerial photographs and a 1:10,000 map 
prepared by McElhanney Ltd. Thin section reports were obtained for 
typical rock units. Soil sampling work was done on a small grid on the 
Frik #4 claim. Samples here were collected from a 'B' horizon every 20 
metres on grid lines spaced 150 metres apart. A total of 271 rock, 
soil, and silt samples were collected overall and analyzed for 30 
elements by ICP methods and for gold by atomic absorption techniques by 
Acme Analytical Laboratories, Vancouver, B.C. Results are plotted in 
Figures 3, 4, 5 and tabulated Appendix I. Thin section reports and rock 
descriptions are provided in Appendix 11. 

REGIONAL GEOLOGY 

The Serpentine West prospect covers a deformed and metamorphosed 
succession of ultramafic rocks, mafic volcanics and metasedimentary 
rocks, all of Mississippian-Permian age and all assigned to the Cache 
Creek Group. These rocks form a northwest-trending assemblage some 15 
kilometres wide bounded on the northeast by the Kutcho Creek fault and 
to the southwest by the Nahlin fault, a northeasterly-dipping thrust 
fault along which Cache Creek rocks have overridden volcanics, shales 
and greywackes of Triassic-Lower Jurassic age. The Serpentine West 
property is situated at the north end of a large formation of 
serpentinite within the Cache Creek rocks. 

LOCAL GEOLOGY 

Bedrock formations, outcrop areas, lithological types, and structural 
data are given in Figure 3. Most of the claims north of the Nahlin 
thrust fault are underlain by serp'entinite. On weathered surfaces this 
rock weathers greenish-grey, bright green, greenish-black or 
reddish-brown. It is intensely sheared in the east-central part of the 
map area. Elsewhere the serpentinite unit is massive and considerable 
variations are exhibited from outcrop to outcrop. At several outcrops 
on the property, peridotite nodules, set in a sheared serpentinite 
matrix, are common. The nodules commonly form elliptical masses up to 
one metre in diameter. The long axis of the nodules is usually parallel 
to the dominant foliation direction (northwest). 



In the south-central map area, some 450 metres west of West Creek, a 
50cm wide plagioclase porphyry dyke cuts a small body of serpentinite. 
A thin section of the dyke rock shows it to consist of coarse 
plagioclase phenocrysts set in a fine-grained groundmass of plagioclase, 
epidote, chlorite, K-feldspar, quartz and trace amounts of pyrite and 
magnetite. The dyke is also altered and difficult to distinguish from 
the host serpentinite material (thin section descriptions in Appendix 
11). 

A sheared tuff horizon outcrops in the south-central part of the claims. 
Outcrops of the tuff unit are scattered over a strike length of 335 
metres. The tuff horizon is 18 to 35 metres thick, light green, and 
iron-stained. Within the horizon are discontinuous beds of chert and 
limestone up to four centimetres thick. 

A phyllite unit overlies the tuff horizon. The phyllite is generally 
grey to black, laminated and locally iron-stained on joint and fracture 
surfaces. The rock is made up of light and dark alternating laminae of 
which the lighter ones are dominantly quartz-rich. The dark bands 
consist of sericite, muscovite and graphite. 

Only one outcrop (west-central map area) of basic volcanic rock was 
found during the mapping program. The rock is greenish-black on fresh 
surfaces and massive. Iron-stain is common on fracture surfaces. The 
rock consists of 1.0 to 1.5mm plagioclase phenocrysts and large 1- to 
3lnillimetre glomerophenocrysts of clinopyroxene set in a very fine 
grained matrix of plagioclase and clinopyroxene. Veinlets of sodic 
plagioclase, calcite and minor amounts of chlorite are common. A thin 
section report is given in Appendix 11. 

South of the Nahlin thrust fault, the claims are underlain by Upper 
Triassic siltstone, shale and limestone. The siltstone unit, which can 
be traced across the southern part of the claims, forms massive beds up 
to 20m thick. It is grey, well indurated and consists of 0.5mm diameter 
yellowish quartz grains in a grey cryptocrystalline matrix. 

An outcrop of shale was noted in the southern corner of the claims. It 
is grey-black, fissile and iron-stained. The shale may be gradational 
with the siltstone unit. Outcrops of grey, massive, medium-grained and 
weakly fetid limestone were found at the junction of West Creek and an 
unnamed creek in the southern part of the claim block. 



ALTERATION AND MINERALIZATION 

Generally, all Cache Creek Group rocks contain varying amounts of 
secondary chlorite, epidote, introduced quartz and trace amounts of 
pyrite and magnetite. Various rock units situated close to or within 
shear zones are commonly silicified and contain abundant quartz veins. 
The veins are discontinuous and generally 2 to 4 centimetres wide. Weak 
to moderate amounts of chlorite are often associated with the quartz 
veins. 

The tuff unit in the south-central part of the claims is sheared, 
iron-stained and silicified over widths of 18 to 35 metres. The unit 
contains up to 20% disseminated pyrite, pyrrhotite and trace amounts of 
arsenopyrite. 

An iron-stained, siliceous serpentinite in the southeast corner of the 
property contains a well developed quartz-chalcedony stockwork. The 
stockwork ranges from 5 to 15 metres wide and is exposed over a length 
of 40 metres. Similar iron-stained serpentinite containing 
quartz-chalcedony stockworks is also present in the central part of the 
claims. Elsewhere mariposite and pyrite are common in siliceous zones. 
Other minerals observed throughout are pyrite, magnetite, arsenopyrite 
and "limonite". 

Weathering of this material has formed an iron-stained gossan up to 70 
metres wide. In the northeast corner of the property, a siliceous 
serpentinite body contains irregular zones of poorly developed quartz 
stockwork, 5X disseminated pyrite and fine grained (up to 10%) 
magnetite. 

GEOCHEMISTRY 

A total of 102 rock samples were collected during routine mapping of the 
claims (Figure 4). Sample descriptions and analytical results are 
listed in Appendix I and 11. 

Analytical results for rocks range from 1 to 490ppb Au, 0.1 to 1.5ppm 
Ag, 1 to 1300ppm Cu, 2 to 3536ppm Cr and 2 to 134ppm As. Sample 4530 
contains significant Au (490ppb), Cu (1300ppm) and As (134ppm). The 
rock material is siliceous serpentinite containing poorly developed 
quartz stockworks. The sample also contained 3% fine-grained 
disseminated magnetite. Samples 4847, 4848 and 4849 returned Ag values 
ranging from 1.0 to 1.5ppm. All three samples are from an outcrop of 
grey-black, non-calcareous shale which contains 3% pyrrhotite and 2% 
disseminated pyrite. Samples 4847 and 4848 are grab samples and 4849 is 
a chip across one metre of shale. 

A total of 168 soil samples were collected on a grid on the Frak #4 
claim. Samples were taken every 20 metres on grid lines spaced 150 
metres apart (Figure 5). Analytical results range from 1 to 32ppb Au 
(three samples between 10 to 32ppb), 0.1 to 0.3ppm Ag, 12 to 49ppm Cu, 
222 to 1643ppm Cr and 2 to 48ppm As (three samples between 15 to 48ppm). 



Accomodation and Board 
Air Charter 
Assays, Geochemical analyses 
Automobile Expense 
Consulting, P. E. Fox, P. Eng. 
Field Supplies 
Freight 
Reproductions and Maps 
Travel Expense 
Pencil Manuscript, The McElhanney Group 
Thin Sections, Vancouver Petrographics 

STATEMENT OF COSTS 

Salaries 

Name Period Days Rate Total 

C. Payne August 8 to 18 12 3 50 $4,200 
G. Goodall August 8 to 16 10 150 1,500 
R. Konst August 8 to 16 10 150 1,500 

7,200.00 

GRAND TOTAL 

Work was paid for by Getty Canadian Metals, Limited and applied to the 
Serpentine West 1 group. 

Prepared by: 

C. W. Payne, M.Sc. 
October 16, 1985 
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I, Craig W. Payne, do hereby certify that: 

1. I graduated from Brock University, St. Catharines, Ontario in 1979 
with a Master of Science in Geological Sciences. 

2. Since that time I have been employed as an exploration geologist in 
British Columbia and elsewhere. 

3. I am presently temporarily employed by Fox Geological Consultants 
Limited, Vancouver, B.C. 

4. The work described in this report was done under my direct 
supervision. 
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FOX GEOLOGICAL F'IiOJECT - GETTr-125-2  F ILE # 8 5 - 1 8 9 6  

SAWLEI No Cu Pb i n  Aq NI Co Hn Fe A5 U Au Th Sr Cd Sb 81 V Ca P  La Cr 81 T i  B  A1 Na K Y Au* 
PPI  PPH FPH PPI PPH PPH PPH PPI  X PPH PPI  PPH PPI  PPI  P P I  PPI P P I  PPI  Z 2 PPI  P P I  2 P P I  Z PPI  Z 2 Z P P I  PPB 



FOX GEOLOGICAL PROJECT - GETTY-125-2 F I L E  # 85-iB?b 

Ib Cu Pb In Rq N i  Co An Fe Rr U Ru Th Sr Cd Sb Bi  V Ca P La k Hg Ba TI 5 dl  Na 
PP! PPH PPI  P P I  PPR PPI  P P I  P P I  I PPA P P I  P P I  P P I  P P I  PPH PPll PPH PPA I I PPH PPA 1 PPH 1 PPA I 2 

K u Aue* Ptft P d H  
2 P P I  PPB PPB PPB 



PROJECT - GETTY-125-2 FILE # 05-1896 FOX GEOLOGICfiL 

Ru T h  Sr  Cd Sb Bi V C a  P L a  Cr I g  Ba TI 8 Rl Na K M Aul 
PPA PPA PPA P P I  PPA P P I  P P I  Z Z P P I  PPll Z PPA Z PPH Z Z Z PPB PPB 

SAAPLEt Ao Cu Pb I n  Aq NI Co Hn Fe Rs U 
PPA PPll PPA P P I  PPA PPA PPA PPB Z P P I  PPA 

1  I 
1  2  P ~ H  P ~ H  
1  2  PPB PPB 
1 1 2 2  
1 '  1  2 i 
1 1  
1 1  
1 1 2 2  



FOX GEOLOGICAL PROJECT - GETTY-125-2 FILE # 85-1696 

Ao Cu P b  l a  bg N i  
PPB PPB PPB PPB PPA PPA 

Co An Fe As U h Th Sr Ed Sb Bi V Ca P La Cr Bg Ba TI 0 A 1  Na K Y hi 
PPB PPB 1 PPA PPA PPl l  PPB PPB PPB PPA PPB PPA 2 2 PPB PPB 2 PPB 2 PPII Z 2 2 PPA PP5 



FOX GEOLOGICAL PROJECT - GETTY-125-2 FILE # €35-1BYb 

Co Rn Fe As U 
PPR PPH Z PPB PPR 

Au Th Sr Cd Sb 8i V Ca P La Cr nq 
PPB PPR PPR PPR PPR PPR PPB 2 2 PPR P P I  2 

ID 1 1 1 3 2 21 .36 .O1 2 1085 20.94 
ID 1 1 1 2 2 25 .39 .02 2 132120.61 
ID 1 1 1 4 2 18 .22 .O1 2 1188 21.02 
ID 2 3 1 2 2 21 .35 .02 2 1226 20.10 
ID 1 3 1 2 2 23 .39 .O1 2 1327 17.91 

4848 I8 34 16 61 1.4 I2 I 442 2.00 b 5 ND 1 30 1 4 4 68 .77 .OB 4 15 .71 
4849 2 29 11  39 1.0 b ? 500 1.85 5 5 ND 1 25 1 2 5 22 .77 .09 4 13 .71 
4850 2 62 I2 40 . 12 7 498 1.84 2 5 ND 1 17 1 2 6 23 .71 .05 3 11  .61 

4851 s r l t  2 40 14 89 .2 592 35 845 5.31 4 14 ' N D  2 44 1 2 2 46 1.02 .07 4 683 7.88 



125-2 F I L E  # 85-1960 

Ba T i  B A1 Nr K Y lu* 
P P I  2 P P I  I I I P P I  PPB 

Co I(n Fe 
P P I  P P I  I 

As U h Th Sr Cd Sb 
P P I  PPH P P I  P P I  P P I  P P I  P P I  

Bi V Ca P  La Cr I 9  
PPH P P I  I I P P I  P P I  I 

SAIIPLEt Mo Cu Pb !n Aa NI 
P Y I  PPM P P I  PPM PPM PPM 

I W S b 
2 1  2 49 .I 1447 

7 18 2 41 .I I 4 5 0  
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ACME ANALYTICAL LABORATORIES LTD. 

h y i n g  8 Trace A ~ l y c i r  
852 E. Hastings St., Vancouva, B.C. VBA 1R6 

Tolaphorn : 253 - 3168 

GEOCHEMICAL LABORATORY METHODOLOGY - 1981 

SAMPLE PREPARATION 

1. S o i l  samples are  d r i ed  a t  600C and sieved t o  -80 mesh. 

2. Rock samples are  pulver ized t o  -100 mesh. 

Geochemical Analysis f o r  Ag*, Bi*, Cd*, Co, Cu, -- Fe, Mn, Mo, N i ,  Pb, Sb*, V, Zn 

0.5 gram samples are  digested hot  d i l u t e  aqua reg ia  i n  a b o i l i n g  water bath and 

d i l u t e d  t o  10 ml w i t h  dimineral ized water. 

A l l  the above elemerlts are determined i n  the ac i d  so l u t i on  by Atomic Absorption. 

* demotes background correct ion.  

Geochemical Analysis f o r  Au . , 

10.0 gram samples t h a t  have been i gn i t ed  overn i te  d t  6 0 0 ~ ~  a re  digested w i t h  
/ 

ho t  d i l u t e  iqua regia, and the c lear  so l u t i on  nbtained i:. extracted w i t h  

Methyl I sobu ty l  Ketone. 

Au i s  determined i n  the MIBK ext rac t  by Atomic Absorption using background 

co r rec t i on  ( Detect ion L i m i t  = 5 ppb d i r e c t  A!. and 1 ppb yraph i te  AA. ) 

Geochemical Analysis f o r  Au, Pd, Pt,  Rh 

10.0 - 30.0 gram samples are  subjected t o  Ff r e  assay preconcentrat ion 

techniques t o  produce s i l v e r  beads. 

The s i l v e r  beads are dissolved and Au, Pd, Pt,  and Rh are  determined i n  the  

s o l u t i o n  by Atomic Absorption. 

Geochemical Analysis f o r  As 

0.5 gram samples are  digested w i t h  hot d i l u t e  aqua reg ia  and d i l u t e d  t o  10 m l .  

As i s  determined i n  the so lu t ion  by Graphite Furnace Atomic Absorption. 
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ACME ANALYTICAL LABORATORIES LTD. 
buying & Trace Anrlyur 

852 E. Hastinm St., Vancouver, B.C. V6A 1R6 
Telephone : 253 - 3158 

Geochemical Analys is  o f  Hg 

Digest ion  

A .50 gram sample i s  digested w i t h  aqua reg ia  and d i l u t e d  w i t h  20% HC1. 

Determinat ion 

Hg i n  t h e  s o l u t i o n  i s  determinated by c o l d  vapour AA us inq F & J S c i e n t i f i c  Hg 

assembly. An a l i q u o t  i s  added t o  stannous ch lor ide-hydroch lor ic  a c i d  so lu t ion .  

The reduced Hg i s  swept o u t  o f  t he  s o l u t i o n  and passed i n t o  t h e  Hg c e l l  where 

i t  determined by AA. 

Oxal ic  Acid Leach o f  Rock, S o i l  & S i l t  Samples 

A .50 gram.;kample i s  digested hot  w i t h  10 mls 5% o x a l i c  a c i d  so lu t i on .  The 

oxa l  i c  a c i d  w i l l  d i sso lve  Fe and Mn from t h e i r  oxided o f  M - 1 f r a c t i o n  (but  

n o t  from magnet i te  & i lmen i te )  l imon i tes  and clays. The f o l l o w i n g  metals are  

analysed by atomic absorpt ion : Cu, Zn, Pb, N i ,  Mo, Fe & Mn. 

Cold HC1 Acid E x t r a c t i o n  I 
A .50 gram sample i s  leached w i t h  10 m l  5% HC1 s o l u t i o n  a t  room temperature 

f o r  2 hours w i t h  ocasional shaking. Copper i s  d isso lved from the organic 

and sur face l a y e r s  o f  c l a y  f rac t ions .  

EDTA E x t r a c t i o n  

A .50 gram sample i s  leached a t  room temperature f o r  4 hours w i t h  10 mls 
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ACME ANALYTICAL LABORATORIES LTD. 
Assaying & Traca Anrlyu8 

852 E. Hasting St., Vancauva, B.C. V6A 1R6 

Tdephom : 253 - 31 58 

Geochemical Analys is  fo r  Barium 

0.1 gram samples are  digested w i t h  hot NaOH and EDTA so lu t i on .  

Ba i s  determined i n  t h e  s o l u t i o n  by Atomic Absorpt ion. I 
Geochemical Analys is  f o r  Uranium 

0.5 gram samples a r e  d igested w i t h  hot  aqua rea ia  and d i l u t e d  t o  10 m l .  

A l i quo ts  o f  t h e  a c i d  e x t r a c t  a re  solvent  ex t rac ted using a  s a l t i n g  agent and 

a l i q u o t s  o f  t he  so lvent  e x t r a c t  a r e  fused w i t h  NaF, K2C03 and Na2C03 f l u x  i n  

a  p la t inum dish. 

The f luorescence o f  the p e l l e t  i s  determined on the  J a r r e l  Ash Fluorometer. 

Geochemical Analys is  f o r  Tungsten 
'< 

1.0 gram sadples .are fused w i t h  K C l ,  KN03 and Na2C03 f l u x  i n  a  t e s t  tube, 

and t h e  fus ions  a r e  leached w i t h  10 m l  water. IW i s  i n  t h e  s o l u t i o n  

determined by ICP w i t h  a  detec t ion  o f  1 ppm. 

Geochemical Analys is  f o r  F luor ine  

0.25 gram samples a r e  fused w i t h  sodium hydroxide and leached w i t h  10 ml water. 

The s o l u t i o n  i s  neut ra l i zed,  buffered, adjusted t o  pH 7.8 and d i l u t e d  t o  100 m l .  

F l u o r i n e  i s  determined by Spec i f i c  I o n  E lec t rode using an Or ion Model 404 meter. 

Geochemical Analys is  f o r  T i n  

1.0 gram samples a r e  fused w i t h  ammonium i o d i d e  i n  a  t e s t  tube. The sublimed 

i o d i n e  i s  leached w i t h  d i l u t e  hydroch lor ic  acid. 

The s o l u t i o n  i s  ex t rac ted w i t h  M I B K  and t i n  i s  determined i n  t h e  e x t r a c t  by 

Atomic Absorption. 



- 
ACME ANALYTICAL LABORATORIES LTD. 

h y i n g  & Trace Amlydr 
852 E. Hactinga St., Vmaruva. B.C. V6A 1R6 

Tdephonr : 253 - 31 68 

Mu1 t i  Element Ana lys is  by I C P  

D iges t ion  o f  Sample 

0.5 gram samples a re  digested w i t h  h o t  aqua r e g i a  f o r  one hour and 
t h e  sample i s  d i l u t e d  t o  10 m l .  The d i l u t e d  sample i s  asp i ra ted  by ICP and t h e  
a n a l y t i c a l  r e s u l t s  a re  p r i n t e d  by Telex, e i t h e r  i n  percent  o r  ppm as shown. 

Please Note : This d iges t i on  i s  p a r t i a l  f o r  A1 , Ca, La, Mg, P 
T i ,  W and very 1 i t t l e  Ba i s  dissolved. 

Report Format 

BURN # 1 GE16 15: 46 

*O/M1 
EGC 

BURN # 1 GE16 15:48 3FEB1981 
1358 
.563 29.3 34.6 171 . I54 33.4 11.5 794 2.536 8.77 
3.57 ,044 2.79 765 1.68 ,635 4.25 54.8 .6452 . 169 
6.42 2.88 .66@8 .6252 .6753 -. 37 1.944 13 2.32 -.61 

Code : - 
HO, *O, EGC Computer In t ruc t i ons .  
/22N 3850 W Sample Number. 
/ M I  ACME Geochem standard f o r  q u a l i t y  c o n t r o l .  
15:46 3FEB1981 Time and Date o f  Analysis. 
BURN # 1 GE16 Geochem Computer Program. 
I S  I n t e r n a l  standard. 
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Serpen t ine  West MPu TS75 Y.009 P l a g i o c l a s e  Porphyry ~ i k e  

The rock  c o n t a i n s  very  coa r se  p l a g i o c l a s e  phenocrys t s  i n  a f i n e  
g ra ined  groundmass of p l a g i o c l a s e ,  e p i d o t e ,  c h l o r i t e ,  K-feldspar,  q u a r t z ,  
and opaque. It c o n t a i n s  amygdules dominated by c h l o r i t e ,  e p i d o t e ,  and 
q u a r t z ,  w i t h  lesser b i o t i t e ,  h e m a t i t e / p y r i t e ,  and p l a g i o c l a s e .  

phenocrys t s  
p l a g i o c l a s e  

groundmass 
p l a g i o c l a s e  
e p i d o t e  
c h l o r i t e  
K-feldspar 
q u a r t z  
opaque 

secondary pa t ches  
c h l o r i t e  5- 7% 
e p i d o t e  2- 3 
q u a r t z  13-2 
b i o t i t e  0.3 
h e m a t i t e / p y r i t e  0 .1  
p l a g i o c l a s e  minor 

P l a g i o c l a s e  forms p r i s m a t i c  t o  t a b u l a r  phenocrys t s  up t o  1 cm i n  
l e n g t h .  Most are moderately a l t e r e d  t o  i r r e g u l a r  d i ssemina ted  pa t ches  
of  e p i d o t e ,  and a few c o n t a i n  ve ry  f i n e  g ra ined  pa t ches  of c h l o r i t e .  

Groundmass p l a g i o c l a s e  forms p r i s m a t i c  l a t h s  from 0.1-0.3 mm i n  
l e n g t h ,  and equant  g r a i n s  from 0.05-0.1 mm i n  s i z e .  These a r e  much less 
a l t e r e d  t h a n  t h e  phenocrysts ,  sugges t ing  a more s o d i c  composit ion.  

Epido te  forms disseminated,  ve ry  f i n e  t o  f i n e  g ra ined ,  i r r e g u l a r  
pa t ches  throughout  t h e  groundmass. 

C h l o r i t e  forms i r r e g u l a r ,  ve ry  f i n e  t o  extremely f i n e  g ra ined  
pa t ches  throughout  t h e  groundmass. 

K-feldspar occu r s  throughout t h e  groundmass a s  equant ,  anhedra l  
g r a i n s  averag ing  0.05-0.1 mm i n  s i z e .  It i s  d i f f i c u l t  t o  impossible  
t o  d i s t i ngu i , sh  from p l a g i o c l a s e  i n  t h i n  s e c t i o n  (untwinned, equant  
g r a i n s ) .  I n  t h e  o f f c u t  s l a b ,  a  s t r o n g  yel low s t a i n  i n d i c a t e s  i t s  
presence  as disseminated g r a i n s .  

Q u a r t z  occu r s  i n  a few i n t e r s t i t i a l  pa t ches  up t o  1 mm i n  s i z e ,  
wi th  abundant in tergrown p l a g i o c l a s e  and lesser e p i d o t e  g r a i n s  surrounded 
by s k e l e t a l  q u a r t z  g r a i n s  i n  o p t i c a l  c o n t i n u i t y  throughout .  

The presence  of  q u a r t z  and K-feldspar i n  t h e  groundmass sugges t s  
a s t r o n g  f r a c t i o n a t i o n  dur ing  c r y s t a l l i z a t i o n ,  and t h e  t e x t u r e  of q u a r t z  
i s  s u g g e s t i v e  of  a granophyre. 

Opaque (py r i t e . ' and  magnet i t e )  forms equant ,  subhedra l  g r a i n s  from 
0.03-0.1 mm i n  average siize. 

Secondary pa tches  up t o  a few mm a c r o s s  show a wide v a r i e t y  of  
t e x t u r e s  and composit ions.  A common v a r i e t y  shows t h i n ,  co l lo form- l ike  
growths of  extremely f i n e  gra ined  e p i d o t e  on w a l l s ,  w i th  very  f i n e  t o  
f i n e  g r a i n e d  c h l o r i t e  i n  t h e  i n t e r i o r .  C h l o r i t e  shows a zoned composi- 
t i o n ,  w i th  a b r i g h t  b lue  i n t e r f e r e n c e  c o l o r  i n  t h e  o u t e r  zone and a 
mauve i n t e r f e r e n c e  c o l o r  and g e n e r a l l y  f i n e r  g r a i n  s i z e  i n  t h e  co re .  
Other pa t ches  c o n t a i n  r i m s  of e p i d o t e  and c h l o r i t e  a s  above, wi th  c o r e s  
of q u a r t z  and/or  ep ido te .  These c o r e s  are f i n e  t o  medium gra ined .  Epidote  
i n  some shows s u b r a d i a t i n g  t e x t u r e s  of e l o n g a t e  prisr t tat ic  g r a i n s ;  i n  
o t h e r s  it forms f i n e  g ra ined ,  g r a n u l a r  agg rega t e s .  B i o t i t e  occurs  wi th  
c h l o r i t e  as s c a t t e r e d  g r a i n s  and a few c l u s t e r s  of f i n e  g r a i n  s i z e .  Pleo- 
chroism i s  from p a l e  o r  l i g h t  green t o  medium o l i v e  t o  g r a s s  green.  One 
pa t ch  0.5 mm long  i s  dominated by a ve ry  f i n e  g ra ined  aggrega te  of  b io-  
t i t e  and minor c h l o r i t e ;  t h i s  might r e p r e s e n t  an a l t e r e d  hornblende 
phenocryst .  Hemat i te /pyr i te  forms a few anhedra l  g r a i n s  up t o  0.5 mm 
a c r o s s .  P l a g i o c l a s e  forms s c a t t e r e d ,  very  f i n e  g ra ined  pa t ches  near  t h e  
bo rde r s  of a few secondary patches., 



Serpen t ine  West 4163 P o r p h y r i t i c  B a s a l t  

The rock c o n t a i n s  phenocrysts  of p l a g i o c l a s e  and glomerophenocrysts 
of c l inopyroxene i n  an extremely f i n e  g ra ined  groundmass of  t h e  same 
mine ra l s .  P l a g i o c l a s e  is  moderately t o  s t r o n g l y  a l t e r e d  t o  ep ido te? .  
The rock c o n t a i n s  s c a t t e r e d  pa t ches  o f  c h l o r i t e ,  i n  p a r t . p o s s i b l y  
a f t e r  o r i g i n a l  mafic minera l s .  It  i s  c u t  by i r r e g u l a r  b r e c c i a  seams 
a long  which d u s t y  opaque was depos i t ed .  La te  v e i n l e t s  a r e  dominated 
by s o d i c  p l a g i o c l a s e  w i th  lesser c a l c i t e  and c h l o r i t e .  

phenocrys t s  
p l a g i o c l a s e  20-25% 
cl inopyroxene 10-12 

p a t c h e s  
c h l o r i t e  0.3 

groundmass 
plagioclase-clinopyroxene 60-65 

v e i n l e t s  
s o d i c  p l a g i o c l a s e  1- 2 
c a l c i t e  0 .3  
c h l o r i t e  minor 

opaque i n  b r e c c i a  seams 1- 1 )  

P l a g i o c l a s e  forms subhedral  t o  euhedra l  p r i s m a t i c  phenocrysts  . 
from 1 t o  1 . 5  mm i n  average s i z e .  They show combined Car lsbad and a l b i t e  
twinning,  b u t  no composition was determined.  They a r e  moderately t o  
s t r o n g l y  a l t e r e d  t o  extremely f i n e  g ra ined  e p i d o t e ?  which masks t h e  
o p t i c a l  p r o p e r t i e s  of p l a g i o c l a s e ,  and is  t o o  f i n e  g ra ined  t o  be i d e n t i -  
f i e d .  A s  w e l l ,  e p i d o t e  commonly forms s c a t t e r e d  p r i s m a t i c  g r a i n s  up t o  
0.15 mm i n  Length randomly d i s t r i b u t e d  through t h e  p l a g i o c l a s e  pheno- 
c r y s t s ,  and t o  a l e s s e r  e x t e n t  i n  t h e  groundmass. 

Clinopyroxene occurs  a c l u s t e r s  of phenocrys t s  up t o  3 mm i n  s i z e ,  
wi th  i n d i v i d u a l  g r a i n s  varying widely  i n  s i z e  from less than  0 . 1  mm t o  
over  2 mrn. Most g r a i n  borders  a r e  rounded and s l i g h t l y  i r r e g u l a r .  A few 
pa t ches  a l s o  c o n t a i n  i n c l u s i o n s  up t o  0.2 mm i n  s i z e  of  l i g h t  o l i v e  
green  c h l o r i t e .  

S i m i l a r  pa t ches  of c h l o r i t e  occur  i n  t h e  groundmass. Some of t h e s e  
have convex margins,  suggest ing they  occupy i n t e r s t i t i a l  pa tches .  The i r  
o r i g i n  i s  u n c e r t a i n ,  pos s ib ly  i n  p a r t  a l t e r a t i o n  of e a r l y  mafic minera l s  
( o l i v i n e ? ) ,  and i n  p a r t  i r r e g u l a r  amygdules (a l though t h e i r  shape i s  
a t y p i c a l  f o r  amygdules).  

The groundmass c o n s i s t s  of extremely f i n e  g ra ined  (0.01-0.02 mm) 
p l a g i o c l a s e  and cl inopyroxene i n  an unor ien ted  in t e rg rowth  of  equant  t o  
p r i s m a t i c  g r a i n s .  P l ag ioc l a se  i s  a l t e r e d  t o  e p i d o t e 3  a s  i n  t h e  pheno- 
c r y s t s ,  and i d e n t i f i c a t i o n  of many of t h e  g r a i n s  i n  t h e  groundmass i s  
imposs ib le  because of t h e  f i n e  s i z e  and a l t e r a t i o n .  

The rock i s  c u t  by i r r e g u l a r ,  b r a ided  b r e c c i a  seams, a long  which 
was depos i t ed  dus ty  opaque (Mn-oxide?). 

La te  v e i n l e t s ,  which may i n  p a r t  be f r a c t u r e  f i J , l i n g  a long t h e  
b r e c c i a  zones, a r e  dominated by ve ry  f i n e  g ra ined  s o d i c  p l a g i o c l a s e  
w i t h  much less c a l c i t e  and moderately less c h l o r i - t e .  One l a t e  f r a c t u r e  
f i l l i n g  v e i n  0.3 mm a c r o s s  a long one edge of t h e  s e c t f o n  c o n s i s t s  of 
ve ry  f i n e  t o  f i n e  gra ined  p l a g i o c l a s e  (0.05-0.2 mm) with, s c a t t e r e d  
g r a i n s  of  calci te  of s i m i l a r  s i .za . .  



SERPENTINE WEST ROCK SAMPLE DESCRIPTIONS 

SAMPLE # 

4087 

SAMPLE DESCRIPTION SAMPLE TYPE 

greenishfgrey siliceous tuff, sheared, 5% grab 
disseminated pyrite and pyrrhotite 

green, fine-grained serpentinite, sample grab 
contains lcm wide veinlet of magnetite 

light brownfgreen serpentinite,l% disseminated grab 
magnetite crystals (up to 5mm) 

orangelbrown silicified breccia with float 
serpentinite fragments, 2-3% disseminated 
pyrrhotite and (1% magnetite 

quartz boulder, iron oxide stained, minor float 
calcite 

siliceous breccia, angular grey/ black grab 
fragments, chalcedonyfquartz stockworks 

grey volcanic? rock, 5% disseminated float 
pyrrhotite 

chloritic serpentinite, trace disseminated grab 
blue mineral (nonmetallic) 

green serpentinite, trace pyrite and magnetite grab 

dark green, fine-grained serpenitinite, 5-8% grab 
disseminated magnetite 

greyfgreen tuff, no visible sulphides grab 

greyfbrown banded, siliceous phyllite grab 

quartz boulder, iron oxide stained on float 
fractures, small (0.5-lcm) angular phyllite 
in quartz 

siliceous phyllite, small (lcm pods limonite float 



dark brown, siliceous phyllite, iron oxide float 
stained along fractures 

grey, fine-grained tuff?, 2-3% disseminated float 
pyrrhotite 

green, siliceous tuff, veinlets of epidote, float 
trace disseminated pyrite 

grey phyllite, trace pyrite float 

green serpentinite,l-2% disseminated magnetite grab 

siliceous phyllite, trace pyrite grab 

siliceous phyllite, trace pyrite, magnetite grab 

brecciated serpentinite, silica-rich matrix float 
up to 5% mariposite locally trace pyrite, magnetite 

brecciated phyllite, siliceous matrix, quartz grab 
veinlets throughout sample, iron oxide stained 

siliceous phyllite, iron oxide stained grab 
fractures, quartz veinlets throughout sample 

serpentinite, siliceous, iron oxide stained, grab 
trace disseminated pyrite 

phyllite, siliceous, iron oxide stained grab 
fractures, no visible fractures 

black serpentinite, 3% irregular patches of grab 
magnetite talus 

quartz boulder, iron oxide stained, massive float 
1% calcite 

grey/black serpentinite, 3% patchy magnetite, grab 
irregular quartz veinlet stockworks talus 

quartz boulder, abundant (3-5%) mariposite grab 
talus 



phyllite, siliceous, 40% mariposite, weak float 
quartz veinlet stockworks throughout sample 

phyllite breccia? silica matrix, iron oxide float 
stained 

quartz boulder, trace disseminated pyrite and float 
1% limonite pods throughout sample 

green, siliceous greenstone?, 4% disseminated float 
limonite pods (1-2mm) 

phyllite, siliceous, brecciated, silica matrix float 
about 10% limonite in matrix 

quartz boulder, iron oxide stained, angular float 
phyllite fragments in quartz 

quartz boulder, trace disseminated pyrite, float 
phyllite fragments in quartz 

sheared serpentinite, siliceous 3.0 chip 

serpentinite, quartz veinlet stockwork, 3% grab 
fine-grained, disseminated magnetite talus 

serpentinite, siliceous, 1% disseminated, grab 
fine-grained magnetite talus 

green, siliceous serpentinite grab 
talus 

quartz boulder, sub-angular, iron oxide float 
stained 

greenstone, siliceous, 5% disseminated pyrite float 

black phyllite with 2cm wide quartz vein, f loat 
trace disseminated pyrite in quartz vein 

quartz boulder with abundant chlorite, 4-5mm float 
veinlet of epidote in sample 

quartz boulder, graphite stringers and trace float 
limonite 



quartz boulder, angular phyllite fragments and float 
trace limonite 

banded chert?, dark bands contain up to float 
50% limonite 

serpentinite, very siliceous, trace magnetite float 

amphibolite, very siliceous, 1% disseminated float 
pyrite 

serpentinite, siliceous, possible shear zones grab 

quartz boulder, iron oxide stained on float 
fractures, boulder is rounded 

phyllite, very siliceous, iron oxide stained float 
on surfaces, 1% disseminated pyrite 

serpent inite, grey/green, possible shear zone grab 

breccia zone in serpentinite, chalcedony/ float 
quartz veinlet stockwork, iron oxide, 1% 
disseminated pyrite 

serpentinite, iron oxide stained, brecciated, float 
2% disseminated pyrite, pyrrhotite 

phyllite breccia, very siliceous, (1% 
disseminated pyrrhotite 

float 

breccia, siliceous, serpentinite?, iron oxide float 
stained 

shear zone in serpentinite, white to purple, grab 
silica-rich 

serpentinite, siliceous, iron oxide stained, grab 
5-8% disseminated magnetite 

serpentinite, sheared, white to purple, 1% grab 
disseminated magnetite 

serpentinite, very siliceous grab 



serpentinite, siliceous, iron oxide stained, float 
3% disseminated magnetite 

quartz boulder, angular float 

quartz boulder, fractured, (1% disseminated float 
pyrite 

phyllite, siliceous, 1-22 disseminated pyrite float 

serpentinite, very fine-grained, siliceous, grab 
black, 5% fine-grained magnetite 

siliceous grey sediment?, no visible 
sulphides 

tuff?, greenishlgrey, siliceous, 1-2% 
disseminated pyrrhotite 

float 

float 

phyllite, 4mx2m angular boulder, locally float 
iron oxide stained on surface 

tuff?, green, silicous, 1% disseminated float 
pyrrhot ite 

volcanic, greylgreen, fine-grained, fissile, grab 
weakly siliceous, no visible sulphides 

phyllite, greylblack quite massive, beds up to grab 
lm thick, no visible sulphides 

same 4764 grab 

tuff, siliceous, grey/green, 2-3% disseminated float 
pyrrhotite, boulder is rounded 

serpentinite, iron oxide stained, 2-32 fine- grab 
grained disseminated magnetite 

n 4844 serpentinite, green to lime green, foliated grab 

b 4845 phyllite, locally silty, no visibly sulphides grab 

banded phyllite, 1-2% disseminated pyrite grab 

shale, fissile, 1-2% disseminated pyrite grab 

same as 4847 grab 



siliceous, black shale, 3 4 %  disseminated rep. chip 
pyrrhotite. Rep. chip across in wide iron 
oxide stained zone. 

same as 4849, 5-6% disseminated pyrrhotite, grab 
weakly siliceous 

medium-grained limestone, 1-2% disseminated grab 
pyrrhotite 

silty sandstone, (1% disseminated pyrite grab 

silty sandstone, (1% disseminated pyrite grab 

silty sandstone, sheared, (1% disseminated grab 
pyrite 

blacklgreen serpentinite, iron oxide stained, grab 
2-3% disseiminated magnetite 

black to limegreen serpentinite grab 

green to limegreen serpentinite grab 

quartz boulder, chlorite float 

greenstone?, siliceous, trace malachite float 

black, brecciated phyllite, silica matrix, float 
iron oxide stained 

same as 4916 float 

black phyllite, quartz veinlet stockwork grab 

quartz boulder, trace of grey submetallic float 
mineral 

altered phyllite, iron oxide stained, 
siliceous 

grab 

quartz boulder,sericite & limonite stringers float 

quartz boulder, black phyllite fragment float 
inclusions 



4923 black phyllite, siliceous, quartz & limonite float 
stringers 

4924 quartzlcalcite boulder float 

4925 tuff?, 4% disseminated pyrite and pyrrhotite float 








