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J & L  CLAIMS 
SIMILKAMEEN MINING DIVISION 

D o l e :  July, 1 9 8 3  Scale I I'r 64 rn~lam 

Dun B Y  I T P O u ~ n n  D W Q  no t 3 0 2 - 1  



INTRODUCTION 

The property is located in south-central British 

Columbia about 10 km west-southwest of the village of Tulameen 

and approximately 25 km west northwest of Princeton. The mineral 

claims extend southward from the Tulameen River up the north and 

west slope of Olivine Mountain. Slopes are generally steep 

though not precipitous. Elevations vary from about 1700 metres 

a.s.1. at the southeast end of the property to less than 920 

metres along the Tulameen River (northwest corner of the 

property). 

(i) Access 

b 

The property is reached by taking the Tulameen River 

road west from Princeton for about 25 km to the village of 

Tulameen. From there an unimproved gravel road continues west 

along the north side of the Tulameen River to Hines Creek, 

a distance of 12 km. A bridge (now unusable, except on foot 

or by motorcycle) crosses the Tulameen River near Hines Creek 

and a narrow jeep road climbs the north slope of Olivine 

Mountain to within 1 /2  km of the eastern edge of the claims. 

(ii) Property Definition 

The mineral property consists of the following listed 

L two-post claims and fractional claims: 



C l a i m  N a m e  

J 1  

52 

53 

54 

55 

J6  

L 1  

L2 

L3 

L4 

L5 

L6 

L7 

L8 

L9 

L10 

L 1 1  

L8 F r  

L9 F r  

L10 F r  

L 1 1  F r  

L12 F r  

L13 F r  

L18 F r  

L19 F r  

L20 F r  

L23 F r  

L24 F r  

L12 

L13 

L14 

L15 

L16 

L17 

L2 1 

R e c o r d  N u m b e r  - R e c o r d  D a t e  

Sep t .  29,  1978 

Sep t .  29,  1978 

Sep t .  29,  1978 

Sep t .  29,  1978 

Sep t .  29,  1978 

Sep t .  29,  1978 

N o v .  1 5 ,  1978 

N o v .  1 5 ,  1978 

N o v .  15 ,  1978 

N o v .  1 5 ,  1978 

N o v .  1 5 ,  1978 

N o v .  15 ,  1978 

N o v .  1 5 ,  1978 

N o v .  1 5 ,  1978 

N o v .  1 3 ,  1978 

N o v .  1 3 ,  1978 

N o v .  13 ,  1978 

D e c .  29 ,  1980 

D e c .  29 ,  1980 

D e c .  29 ,  1980 

D e c .  29,  1980 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11, 1983 

A p r .  11 ,  1983 

A p r .  11, 1983 

E x p i r y  Y e a r  
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Apr. 11, 1983 1984 

May 16, 1983 1984 

May 16, 1983 1984 

June 13, 1983 1984 

June 13, 1983 1984 

June 13, 1983 1984 

June 13, 1983 1984 

Upon acceptance of this assessment report, all claims will be 

in good standing until 1986. 

(iii) History 

Platinum has been known to occur in placers along 

the Tulameen River for more than 100 years and from 1885 to 
L 

1910 approximately 10,000 ounces were produced. Intermittent 

small scale production has continued over the years but has 

never been a paying proposition. 

It was recognized in the early years that the source 

of the placer platinum was the ultrabasic rocks and some pros- 

pecting was carried out for lode deposits. 

The first recorded work on the ground now covered 

by the J and L claims was done in 1969 when it was known as 

the Tina-Cathy property. Consteel Explorations Ltd. carried 

out line cutting, geological mapping and a ground magnetic 

L survey. 



The ground has been held more or less continuously 

since the mid 1970's however only minor prospecting and trench- 

ing has been performed. 

In May and June, 1983 reconnaissance geological 

mapping as well as geochemical soil sampling was carried out 

by D.K. Platinum Corporation. 

(iv) Current Ownership 

The claims are currently owned by Richard Chapman 

and Leslie Chapman of Penticton, R.C. The claims are presently 

under option to D.K. Platinum Corporation of Vancouver, B.C. 

who are the operators for the property. 

(v) Economic Evaluation 

The geochemical results indicate anomalous values 

of platinum and gold in soils. Platinum i.s found in niinor 

amounts in several of the phases of ultrabasic rocks but is 

most concentrated in the dunite, particularly in chromite 

rich zones or areas of serpentinization. Platinum mineralization 

has been noted at several places on the subject property and 

while values are not high, the nature of the mineralization 

is such that there is a possibility of developing large tonnages 

of material which might be mined by low cost, mass mining 

methods. Further geochemical sampling, mapping, trenching, 



and drilling will be required to fully test the potential 

of this property. 

During the period of June 8 to 21, 1983 a preliminary 

program consisting of geochemical soil sampling (145 samples), 

rock chip sampling (63 samples) and geological mapping was 

conducted over portions of the J and L mineral claims. 

Approximately 7.0 line kilometres of grid was estab- 

lished on the property. Due to the high magnetic suceptibility 

of the underlying rock, compass readings can be inaccurate, 

therefore the grid lines were run by setting range pickets 

(line of sight) along cut lines. Distances were measured by 

a hip chain. 

Detailed Technical Data and Interpretation 

The soils were collected from the B horizon at an 

average depth of 0.3 metres. The soils were air dried and 

shipped to Min-En Laboratories Ltd., Vanouver, where they 

were seived and the -80 mesh fraction was analyzed for nickel, 

chromium, gold, platinum and palladium, by atomic absorption 

techniques. Precious metal values were "finished" by fire 

assay. 

A statistical study of the sample results was con- 

ducted and the following parameters were indicated. 



Lv 
Mean (u) 

I Standard Deviation (d) 147 1 2 1  136  1 4 5  

Weakly Anomalous 

( u+d) 

Moderately Anomalous 

( u+2d) 564  401 

Strongly Anomalous 

( u+3d) 7 1 1  522 457 672 

Note: Palladium values were invariably low and were not plotted. 

The geochemical results were plotted and contoured 

using the above parameters and the following observations 

were made. 
\< 

1) Only about one-quarter of the property was covered by 

the geochemical grid. it is imperative that the remainder 

of the property be covered by a yeochemical survey to 

delineate several anomalous areas having high geochemical 

values in gold and platinum. 

2) The background values for both platinum and gold are abnor- 

mally high, indicating a strong and widespread mineralizing 

system present in the area. 

3) Although previous geological reports state platinum 

values occur in the chromite, the present geochemical 



results indicate that platinum may occur independent of 

'"c- 

the chronite. It is difficult to correlate chromium 

anomalies to platinum anomalies in soils due to the dif- 

ferent physical and chemical properties of chromite and 

platinum. These differences result in different dispersion 

c:haracteristics of the metals, even though the metals 

may occur together in the underlying rocks. In addition, 

chromite is highly resistant to physical abrasion and 

may occur as particles larger t.han -80 mesh in the soils. 

This would result in a loss of chromite during standard 

seiving operations. Platinum may be locked within these 

chromite grains and seiving may result in a loss of platinum 

as well. All further geochemical soil samples should be 

pulped (ground) to -100 mesh and then analyzed. 

4) A platinum anomalous zone occurs near the central portion 

of J1, J10, and extends into L9 Fr. The anomaly trends 

southeast and is about 400 metres long and is open to 

the southeast. The anomaly is up to 200 metres wide. This 

area presents a high priority target for further evaluation 

consisting of fill-in geochemical sampling, trenching 

and drilling. A one station high (925 ppb Pt) occurs near 

the south limit of J10 and may be associated with the 

above anomaly. A high reading (1140 ppb Pt) occurs at 

200 S I< V i  nn what may be L , .  1138. (The exact position 

of these old crown grants is somewhat In doubt.) 



L 5) Three zones highly anomalous in geochemical gold have 

been partially delineated on the property. The first zone 

is located near the northeast edge of the property near 

the common boundary of J 4  and 52. The high values, although 

somewhat sporadic, occur both in soils and in the underlying 

rock. This anomalous zone requires further delineation 

to the northwest. The second zone occurs near the central 

portion of J10  and appears to extend into L9 Fr. This 

anomalous zone trends southeast and is partially coincident 

with a platinum anomaly discussed previously. The highest 

gold value in rock samples occurs at line 2+00 N 1+50 W 

and appears to be on trend to northwest of the soil anomaly 

on line O + O O N  1+50 to 2+00 PJ. The third zone is located 

n'ear the southeast edge of L 9 .  The highest value in soils 

(1237 ppb) occurs in this area (line 0+00 N. Stn. 5+50 W.) 

This anomaly requires further delineation to the south- 

east. 

The soil sampling survey, although limited in extent, 

has partially delineated several areas highly anomalous in 

platinum and gold. These areas warrant follow-up work to com- 

pletely delineate the anomalies. Areas showing high values 

in gold and platinurn should be geologically examined in detail 

with a view to conducting surface trenching and sampling as 

soon as possible. In addition, all future geochemical soil 



L samples should he ground to -100 nesh and not seived. Drill 

targets should be identified contingent on t:he results of 

the trenching and geochemical work. 

Respectfully submitted, 

Y, P. RYBACK - HARDY 



STATEMENT OF QUALIFICATIONS 

I, Victor Ryback-Hardy, 11691 Trumpeter Drive, Richmond, 

B.C., V7E 3x4, do hereby declare that: 

1. I am a graduate of the University of Rritish Columbia 
with a degree in Geological Engineering, BASc, 1970. 

2. 1 am a registered Professional Engineer (Geologica'l) 
in the province of British Columbia (Reg. No. 8825). 

3. I have practiced my profession since 1972. 

. The work covered by this report was conducted under 
my direct supervision during June 8-21, 1983. 

Victor Eyback-Hardy, P.Eng. 



ITEMIZED COST STATEMENT 
'ccr 

Wages ,June 8-21, 1983 

No. of Pays Rate 

H. McFarlane 
H. Tilden 
J. Travis 
J. Ziegler 
V. Hardy 
D. Nelles 

Total 

Total Wages 

Consumable Field Supplies 

Food and Accommodation June 8-21 
50 man-days @ $40/man-day 

Transportation and Fuel 

Vehicle Rentals 

Assays 

Petrographic Work 

Report Preparation (Professional Fee) 

Typing and Blueprinting 

Drafting 

TOTAL 

V. P. RYBACK - HARDY 
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PHONE 980-5814 

L 
MIN- EN Laboratories Ltd. 

Specialists in Minera l  Environmenls 

Corner 15th Street and Bewicke 
705 WEST 15th STREET 

NORTH VANCOUVER, B.C. 
CANADA 

ANALYTICAL PROCEDURE REPORTS FOR ASSESSMENT W O R K  

PROCEDURES FOR Mo, C u ,  C d ,  P b ,  Mn, N i ,  Ag,  Z n ,  A s ,  F 

S a m p l e s  a r e  p r o c e s s e d  b y  Min-En L a b o r a t o r i e s  L t d . ,  
a t  7 0 5  W .  1 5 t h  S t . ,  N o r t h  V a n c o u v e r  L a b o r a t o r y  
e m p l o y i n g  t h e  f o l l o w i n g  p r o c e d u r e s .  

0 
A f t e r  d r y i n g  t h e  s a m p l e s  a t  9 5  C s o i l  a n d  s t r e a m  
s e d i m e n t  s a m p l e s  a r e  s c r e e n e d  b y  80  mesh s i e v e  t o  
o b t a i n  t h e  m i n u s  80 mesh  f r a c t i o n  f o r  a n a l y s i s .  T h e  
r o c k  s a m p l e s  a r e  c r u s h e d  b y  a j a w  c r u s h e r  a n d  
p u l v e r i z e d  b y  c e r a m i c  p l a t e d  p u l v e r i z e r .  

1 . 0  g r a m  o f  t h e  s a m p l e s  a r e  d i g e s t e d  f o r  6 h o u r s  w i t h  
- HN03 a n d  HC104 m i x t u r e .  

A f t e r  c o o l i n g  s a m p l e s  a r e  d i l u t e d  t o  s t a n d a r d  
v o l u m e .  T h e  s o l u t i o n s  a r e  a n a l y z e d  b y  A t o m i c  
~ b s ~ r ~ t i o n  S p e c t r o p h o t o m e t e r s .  

I 

C o p p e r ,  L e a d ,  Z i n c ,  S i l v e r ,  Cadmium,  C o b a l t ,  N i c k e l  
a n d  M a n g a n e s e  a r e  a n a l y s e d  u s i n g  t h e  C H  H - A i r  f l a m e  

2 2 c o m b i n a t i o n  b u t  t h e  Molybdenum determination i s  
c a r r i e d  o u t  b y  C2H2-N 0  g a s  m i x t u r e  d i r e c t l y  o r  i n -  

2  
d i r e c t l y  (depending o n  t h e  s e n s i t i v i t y  a n d  d e t e c t i o n  
l i m i t  r e q u i r e d )  o n  t h e s e  s a m p l e  s o l u t i o n s .  

F o r  A r s e n i c  a n a l y s i s  a  s u i t a b l e  a l i q u o t e  i s  t a k e n  
f r o m  t h e  a b o v e  1 g r a m  s a m p l e  s o l u t i o n  a n d  t h e  t e s t  i s  
c a r r i e d  o u t  b y  G u t z i t  m e t h o d  u s i n g  Ag CS2N (C H ) 
a s  a r e a g e n t .  The  d e t e c t i o n  l i m i t  o b t a i n e d  i ? , 2 p p m .  

F l u o r i n e  a n a l y s i s  i s  c a r r i e d  o u t  o n  a  2 0 0  m i l l i g r a m  
s a m ~ l e .  A f t e r  f u s i o n  a n d  s u i t a b l e  d i l u t i o n s  t h e  A 

f l u o r i d e  i o n  c o n c e n t r a t i o n  i n  r o c k s  o r  s o i l  s a m p l e s  
.. . a r e  m e a s u r e d  q u a n t i t a t i v e l y  b y  u s i n g  f l u o r i n e  s p e c i f i c  

i o n  e l e c t r o d e .  D e t e c t i o n  l i m i t  o f  t h i s  t e s t  i s  
1 1 0  ppm F .  



PHONE 980-5814 

MIN- EN Laboratories Ltd. 
Specialists i ~ r  M i n e r a l  Environ~nents 

Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER. B.C. 
CANADA V7M IT2 

C H R O M I U M  A N A L Y T I C A L  P R O C E D U R E  R E P O R T  FOR 
ASSESSMENT W O R K :  

2 . 0 0 0  gram s o i l  o f  m i n u s  20 mesh i s  d i g e s t e d  i n  
b e a k e r s  w i t h  t h e  m i x t u r e  o f  H C l O  
f o r  s e v e r a l  h o u r s .  The s a m p l e s  a r e t  e n  t a k e n  
t o  a l m o s t  d r y n e s s  a n d  c o o l e d .  

4 - H N 0 i ?  and  H F  

1 5  m l  o f  H C 1  i s  a d d e d  a n d  b r o u g h t  t o  a  b o i l .  

A f t e r  c o o l i n g  s a m p l e s  t h e  v o l u m e s  a r e  made up  
t o  50  m l  a n d  t h e  s o l u t i o n s  a r e  a n a l y s e d  b y  
A t o m i c  A b s o r p t i o n  S p e c  t r o p h o t o m e t e r s  u s i n g  

- A c e t y l e n e - N i t r o u s  O x i d e  f l a m e .  

U s i n g  a  s u i t a b l e  r a n g e  o f  1 2  s t a n d a r d s  a  g r a p h  
i s  o b t a i n e d  a n d  t h a n  s a m p l e s  a r e  c a l c u l a t e d  f r o m  
t h i s  g r a p h .  



PHONE 980-5814 

MIN-EN Laboratories Ltd. 
Specialisrs in Mineral Environments 

Corner 15th Street and Bewicke 
705 WEST 15TH STREET 

NORTH VANCOUVER, B.C. 
CANADA V7M IT2 

ANALYTICAL PROCEDURES REPORT FOR ASSESSMENT 
W O W  - PLATINUM, PALLADIUM, AND GOLD 

Geochemical samples received for Platinum, Palladium, and Gold 
processed by Min-En Laboratories Ltd., at 705 W. 15th St., North 
Vancouver employing the following procedures, 

After samples are prepared for analysis (grounded or sieved) a 30 
gram subsample is weighed into crucibles and fluxed with ~itharge 
and suitable flux material fire assayed d m  to the bead stage. 

Then the bead is dissolved by Aqua Regia. . 

After cooling the sample solutions to room temperature they are 
made up to suitable volumes. 

.- 

The solutions are analysed by computer operated Jarrell Ash 9000, 
Inductively Coupled Plasma Analyser. 

Reports are given by the computer in parts per billion after the 
instrument is standardized with a suitable suite of standards. 
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ANALYTICAL REPORT 

1 * 

Project .......................................... .. . . . . . . . . . . . . . . . .  Date of report . . . . . . . . .  S.!-?.~.Y. .1.8./.8.3... . . . . . . .  ...: . . . . . .  

3 4 0 3  File No. ......................... r... ...................................... Date samples received ........... .J.!-?.ne.. . .2.1./.8.3. . . . . . .  

Samples submitted by: ....................................................................................................................................... 

Company: ................................ .D ... K... ... .P.'J,.~.~.~..TI.u.~I ......................................................................................... 
145 b3 
4 - T  s o i l s  H r o c k s  ..................................................................................................................................... Report on: Geochem samples 

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

......................................................................................................................................... 
t' 

Assay samples 

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

Copies sent to: 

......................................................... I .  ...??.. c .K .9  .... E'.l.a.t..%.num., .... v . a n . c o . u ~ . e r . y  .... B . . 9 . G . . *  

.2. ....................................................................... " - , - ::- .................................................................................. 
. . , ~ . . 

.............................................................. 3. : ....................................................................................... 1. 
80  s o i l  ....... . ........................... ................................. Samples: Sieved to mesh ...... .-... Ground to mesh r.8 0.. ,~ .o .c  k. 

Prepared samples stored discarded 0 

rejects stored discarded 
,.< 

... Methods of a&~ysis: . . C F - ~ . ~ ~ ; ~ . X ~ . R . ~ : ~ . B X C ~ ~ Q X . ~ . F  . .  d.;Cges.t.%~a,.A A ....,. K&.-.@aol.e. .... ..;: .... 

Au,Pd P t - f  ire ....................................................................................................................................... ..................... 9 . .  .................... r 

........................................................................................ ........................................................................... Remarks: :. 

...................................................................................................................................................................................... 
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GEOCHEMICAL nF(ALYSIS DATA SHEET 
( 
F , \ (0.3-403 

PROJECT No.: - MIN - EN Laboratories Ltd. DATE: J u 1 y.-l 
ler 

705 WEST 15th ST.. NORTH VANCOUVER. B.C. V7M IT2 
ATTENTION: Dr - H  - - D r e c hs PHONE (604) 980-581 4 

6 lo! 15 20 25 3 0 3 5 4 0 45 50 55 60 6 5 
1 9 8 3 .  

Sample. Mo i C u  Pb Zn N i Co A9 Fe Hg As Mn Au 
I Number P P ~  ppm P P ~  P P ~  P P ~  P P ~  P P ~  P P ~  P P ~  P P ~  P P ~  

8 1 86 90 95 100 105 :I0 115 120 125 130 135 

i t  

; I I  1 1 1 1  I I I I I I I I  1 1 1 7  I I I I  1 1 1 1  1 1 , ;  ! t i 1  I I ~ I ~ ~ I I A I O  1121715 1121019 
, Z t f i  I & 0 8 0 , 1 i i ~  , , , t i , , ,  i L I , I ~ I I I  , k ,1 .3  I ~ t 3 . h  , , 1 ,4 , f l  &,7 , L ~ I  

, , ! I  .- " 5  
, 

I t I I -  

l l  ; I i 

:a6 -. ~- -- 

I I I I 

I I 

i 1 

, . Q 7  I I I+--LJ.L.-"I I I I L-.J I I I 111313 r~~ -LL I I I I L-.;-A__ 1 I 1 1 I I I 11 I 1 1116 I 111215 1 11~3~2. 
3 1 I 1 15 !14115 , 1416 

d A d 2 j O  1 IlU 

I ) 1  I l l l  ! i l l  2 ! I I 12i310 , I ,6,2 

L 

1 1 I 1 

1 1 iL3 

.I 111419 

I l l  I I I I . I , I I  , , I ]  I t  , , , I  I , , I  , t o ,  I , 1 1  , , , ,  I , , ,  ( , ,  3,7 , I k,3 , ,1,4,0 , ,9,2,5,' 
I l l  i l l 1  1 1 1 1  2 

I L-I-J 1 1 1 1  4 8,O I !2,8 
-..i--1..217 I I I L-!.-.!...L I I I I I .- I I I I I 

1 12181 1 i 1 I i I - - - -. - -. 

: 5!OI2,91 , , , , I , , , , , , , , , 1 6 2  , , I 1 -- 

I 
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I I.!-~-L~ I I 1 I , 

1 1 1 1  .- 
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I I i 1 

1 1 1 

1 , 4 1 8 1 0 - 1 1 .  
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I 
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1141315 l i l l  

- I  

L 

, l i t  

: I I t L 7  I I I I -- 

i l l  

1 1 ,  

, 
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, 1 8 1  
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~ . 1 1 2 , 2 1 1 1  .~ 
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1121410 
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1 
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1983 August 31 

D. K. Platinum 
1000 - 789 W. Pender 
Vancouver, B. C. 
V6C 1H2 

Attention: Brian Gorval 

Dear Sir: 

Re: Platinum A.ssociation 
in Submitted Rock Sam~les 

File No.: 4585 

L 

We have determined the association of platinum in the rock 

samples you submitted. 

The rock samples were prepared for scanning electron 

microscopy by producing polished sections and coating with 

carbon by evaporation. The polished sections were analyzed 

by energy dispersive x-ray analysis. 



Two omic 

- 2 -  

rographs are presented below: 

Photograph No. 1 360x magnification 

Photograph No. 2 1800x magnification 



L These photographs are both of the same stringer of platinum 

mineralization. No other occurrence was observed. 

The small inked numerals on each photograph refer to the 

energy spectrum that follows. The areas marked with "1"s 

are platinum bearing with very little antimony, the chromium 

peak is from the matrix mineralization. 

The small inclusions marked with "2"s are also platinum 

bearing with a large amount of antimony. Again the chromium 

peak is from the matrix mineralization. 

The numeral "3" represents the matrix and spectra 3 shows 

the matrix is chromite. 

Conclusions 

The platinum occurs as stringers and inclusions in chromite 

(Fe0.Cr2o3). The platinum appears to be alloyed with 

antimony in one occurrence and unalloyed in the other 

occurrence. 

Yours very truly, 

Bacon, Donaldson & Associates Ltd. 

Arvid Lacis 
Electron Microscopist 

Dr. W. G. Bacon, P.Eng. 









D.K. P l  atinum Corporation, 
1000 - 789 W.Pender Street ,  
Vancouver, B . C. 
V6C 1H2 

SEMCO MINING CORPORATION 

A p r i l  11, 1983. 

At tent ion:  Mr. V. Ryback-Hardy. 

Dear S i rs :  Re: Vancouver Petrographics Ltd. 
Assay samples .. 

We received the enclosed encouraging repor t  t h i s  morning. 

We are look ing forward t o  your comments regarding same. 

Yours very t r u l y ,  

Robert L. Kemeny, P. Eng., 
Consulting Mining Engineer, 
SEMCO M I N I N G  CORPORATION. 

encl . 

C.C. Mr.Brian Gorval. / 
Suite 713 - 744 W. Hastings St., Vancouver, B.C. V6C 1A5 Canada 

Telephone (604) 688-8541 Telex: STOKEM VCR 04-53224 



JAMES VINNELL. Manager 

JOHN G. PAYNE. P h .  D. Geologist 

Report for: Robert L. Kemany, 
SEMCO MINING CORPORATION, 
713 - 744 West Hastings Street, 
Vancouver, B.C. 
V6C lA5 

P.O. BOX 39 
8887 NASH STREET 
FORT LANGLEY. B.C. 
VCIX 1 JO 

PHONE (604)  888-1 323 

Invoice 3846 

April 8, 1983. 

Samples: serpentinites,two dunites and two massive chromite samples were 
submitted. A polished thin section of one of eaih was prepared. 

Summary: JL Tulameen is a sepentinite with patches of chromite. Native platinum 
form~inclusions about 0.004mm in size within the chromite. No more than 
two inclusions occur in any one chromite. 

FIVE is a massive chromite and platinum forms inclusions similar to those 
irsample JL Tulameen. 

TWO is a dunite with a chromite seam. A single inclusion of platinum occurs 
& the chromite. An unidentified mineral occurs in thin serpentinite veinlets. 
It is possibly a Ni or Pt-bearing mineral. 

! SAMPLE PREPARATION FOR MICROSTUDIES PETROGRAPHIC REPORTS . SPECIAL GEOLOGY FIELD STUDIES 



JL Tulameen Serpentinite with chr~mite(~l~~i~~rn inclusions) 

This is a massive dark green rock consisting almost entirely of serpentine and 
chromite. Minerals are: 

serpentine 57% 
chromite 3 8 
do lomi t e 4 
magnetite 1 
hematite trace 
platinum trace 

Serpentine forms interlocking bladed grains from 0.1 to 0.5mm in size which enclose 
patches and streaks of chromite grains. The chromite forms subcubic to rounded grains 
from 0.2 to 1.5mm in size,averaging about 0.4mm,which in places are crowded together. 
In places there is a narrow seam of magnetite joining adjacent chromite grains; some 
grains have narrow veinlets of magnetite within them and/or a discontinuous narrow 
rim of magnetite. 

Dolomite forms a network of thin veinlets 0.02 to O.lmm wide which cut through the 
serpentine and the chromite. Near intersecting veinlets there are a few ragged patches 
of dolomite. Hematite forms ragged grains about 0.002mm in size within the serpentine 
close to the carbonate veinlets. 

Platinum forms cubic grai!,s from 0.001 to 0.005mm in size which are included within 
the chromite grains. No more than two inclusions were seen in any one chromite. 13 
grains were seen. 

FIVE - Massive chromite with platinum inclusions 

This sample consists almost entirely of subcubic chromite grains packed closely 
together with very thin intergranular patches of serpentine. Grain size ranges from 
0.5 to 5.0mm. Some grains have very thin veinlets of magnetite. 

Platinum forms cubic inclusions within the chromite. These range insize from 0.002 
to O.lmm,averaging about 0.004mm. 11 grains were seen; no more than two occur in any 
one chromite grain. 



TWO Dunite with chromite seam - 
'*v 

This is a massive dark brown rock with a seam of black chromite in it. Minerals are: 

o 1 ivine 80% 
chromite 10 
serpentine 7 
dolomite 3 
magnetite trace 
hematite trace 
unknown trace 
platinum trace 

Olivine forms rounded grains from 0.5 to 2.0mm in size,averaging about l.Omm. 
Serpentine forms a network of very thin veinlets within and around each grain. Veinlets 
about O.lm thich cut through the rock. Intense serpentinisation has occured around a 
vein of dolomite which cuts through the rock. The vein is about l.Om thick. A few 
narrower discontinuous veinlets are also present. Small ragged grains of hematite 
occur in the serpentine associated with the dolomite. A few of the olivines contain 
small shapeless inclusions of magnetite(or other spinel). 

Chromite forms rounded ,rains up to 1.5mm in size,averaging about O.Smm,which are 
closely packed within a wedge-like seam up to 5mm thick. The olivine within the seam 
is highly serpentinised. Smaller cubic grains are disseminated interstitially in the 
rest of the rock. A few of the chromites have a narrow ragged rim of magnetite. A 

- single grain of platinurn,O.O04mm in size,occurs within a chromite in the seam. 

An unidentified mineral occurs in serpentine veinlets cutting through the olivine. 
It forms ragged,rounded grains about 0.03m in size. It has fairly high reflectivity, 
is pale yellowish white in colour and is anisotropic. It is possibly awaruite ( ~ i ~ ~ e )  
or perhaps another platinum bearing mineral. It is not a Ni-sulphide or arsenide. 
Confirmation would have to be carried out by microprobe work. Four grains were seen. 



JAMES VINNELL. Manager 

JOHN G. PAYNE. Ph. D. Geoloairt 

Report for: D.K. Platinum 

P.O. BOX 39 
8887 NASH STREET 
FORT LANGLEY. B.C. 
VOX IJO 

PHONE (604) 888-1323 

Invoice 3972 

The samples have been divided into 4 main rock types, with 
subdivisions within some of these on the basis of alteration 
intensity. The main rock types are as follows: 

1. Dunite 
C 2. Clinopyroxenite 
A 3. Amphibolite 

4. Gabbro 

Dunite 

Fresh dunite is light green in color with a brown weathering 
zone and a sugary texture. Disseminated chromite is visible in some 
samples, and its abundance varies moderately. The following samples 
are of fresh dunite, or dunite containing minor alteration and veining: 

- D a) Thin sections: 200 ~ 1 8 ,  400 ~11, 600 ~ 1 1 ,  800 N/3, 1000 N/1, ~ 1 5  

b) Hand specimen only:. 200 ~ 1 2 ,  ~ 1 4 ,  N./5, ~ 1 6 ,  N/Z 
400 N/2 (+veins), N/3, N/7, N/9 
600 N/4, N/5a 
800 N/4 
B / 6 ,  B/7 (4- veins), ~ 1 8 ,  ~ 1 9  

(8/6 has inclusion of clinopyroxenite) 
E~fl, ~ ~ 1 3 ,  ~ ~ 1 4 a  

Two samples are of chromite-rich segregations in fresh dunite. 
These are as follows:. 

Moderately altered dunite has a darker green color, commonly is 
strongly veined, and is softer and slightly smoother on cut surface 
than fresh dunite. Samples in this group are as follows: 

0' a) thin section: ON/2 (20% alteration), B/4 (25% alteration) 

b) hand specimen only: 200/1, 600 N/2(+ veins), 600 N/3(+ veins), 
600 N/7, ON/1, ON/3 

Moderately to strongly altered dunite is not much different in 
hand sample from moderately altered dunite. However it is softer and 
in part darker green in color. Samples in this group are as follows: 

- 0'' a) thin section: 200 N/3 (45% alteration), 400 N/4 (50% alteration) 
Strongly altered dunite is dark green to nearly black in color, 

soft, and has a smooth cut surface. In the weathered zone it is light 
green in color. Samples in this group are as follows (next page) 

(continued) 

SAMPLE PREPARATlON FOR MICROSTUDIES a PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES 



a )  t h i n  s e c t i o n :  800 N / 2  (80% a l t e r a t i o n ) ,  B / 2  (99% a l t e r a t i o n )  1 
I 

b)  hind specimen on ly :  400 N J 1 0 ,  400 N / 1 1 ,  B / 1 ,  B/3, ON/4 
L 

Clinopyroxeni te  

Fresh  c l i nopyroxen i t e  i s  p a l e  g reen  i n  c o l o r  and i s  medium 
t o  coa r se  gra ined .  Cleavage s u r f a c e s  of pyroxene g r a i n s  a r e  prominent 
on broken s u r f a c e s .  The rock i s  hard.  A l t e r a t i o n  of cl inopyroxene 
i s  of two types .  One c o n s i s t s  of  dark  green t o  black pa tches  dominated 
by s e r p e n t i n e ,  and t h e  o t h e r  c o n s i s t s  of pervas ive  a l t e r a t i o n  t o  
amphiboles. Magneti te  is  p r e s e n t  i n  v a r i a b l e  amounts, pos s ib ly  being 
more common with  amphiboles. 

Samples i n  t h i s  group are a s  follows:. 

a )  t h i n  s e c t i o n :  200 Nf9 ( se rp .  v e i n s )  
800 ~ f 1  (se rp .  v e i n s  and pa t ches )  
ON18 ( s e r p e n t i n e  pa t ches )  

b )  hand specimen on ly :  200 S]1 ( s e r p .  p a t c h e s ) ,  200 S/3 I 
200 ~ 1 1 0  ( se rp .  pa t ches )  
400 N/5, 400 ~ / 6  (both  wi th  s e r p .  pa t ches )  i 
ON/5 ( ep ido te  v e i n )  ,  ON/^,  ON/^ ( s e rp .  pa tches)  

Clinopyroxene a l t e r e d  t o  hornblende i s  s l i g h t l y  da rke r  green i n  
c o l o r  and a s  a l t e r a t i o n  i n t e n s i t y  i n c r e a s e s ,  g r a i n  s i z e  d imin ishes .  
The fol lowing samples are fin this subgroup : I 

a )  t h i n  sect ion: .  1000 W j l  

b )  hand specimen on ly :  ET/2 
I 

Amphibolite 

Amphibolite i s  g e n e r a l l y  f i n e  t o  medium gra ined  wi th  a few coa r se  
megacrysts.  It is d a r k  green  i n  c o l o r  and hard.  Cleavage f a c e s  are 
prominent on broken s u r f a c e s .  The fo l lowing  samples f i t  i n  t h i s  group: 

a )  t h i n  s e c t i o n :  1000 W/2, ONj9b ( c o n t a c t  wi th  gabbro) 

b )  hand specimen on ly  :. 200 S/2','ON/9a ( c o n t a c t  wi th  gabbro : banded) 
ON110 ( c o n t a c t  wi th  gabbro) 

Gabbro 

This  u n i t  i s  cons ide red  t o  be an e a r l i e r  i n t r u s i o n ,  which was 
c u t  by t h e  u l t r a m a f i c  rocks .  It has  a mot t led  whi te  and medium green 
c o l o r ,  and commonly a f o l i a t e d  t e x t u r e .  It is  stmongly a l k e r e d  
t o  e p i d o t e  ( p l a g i o c l a s e )  and secondary amphiboles ( a f t e r  pyroxene).  
Hornblende may r e p r e s e n t  primary amphibole. Rocks i n  t h i s  group 
inc lude  t h e  fol lowing:  

a )  t h i n  s e c t i o n :  ON/ 9b 

b)  hand specimen on ly  :. ON/9c, ON/9a ( c o n t a c t )  , OW10 ( c o n t a c t )  
400 N/8 ( s t r o n g l y  sheared)  
600 N/6 ( s t r o n g l y  a l t e r e d ,  c u t  by e p i d o t e  v e i n )  

(cont inued)  



The purpose of  t h e  s t u d y  i s  t o  e v a l u a t e  t h e  p o t e n t i a l  f o r  
economical ly  r e c o v e r a b l e  c o n c e n t r a t i o n s  o f  Pt-group m e t a l s  i n  t h e  

*u Tulameen u l t r a m a f i c  i n t r u s i o n .  Almost i n v a r i a b l y ,  i n  u l t r a m a f i c  
i n t r u s i o n s ,  Pt-group q e t a l s  a r e  c o n c e n t r a t e d  w i t h  chromi te  i n  
d u n i t s  o r  i n  l a y e r e d  sequences  of ~ ~ a n c L o r t h o p y r o x e n e  * ( e . g . ,  
Bushveld i n t r u s i o n ,  S .A£ r ica)  . 

I n  t h e  samples ,  c h r o m i t e  o c c u r s  o n l y  w i t h  d u n i t e .  I t  o c c u r s  i n  
two modes. More common is  d i s s e m i n a t ~ s  a n m u s t e r - $  o f  a  few 
g r a i n s .  L o c a l l y ,  c o n c e n t r a t i o n s  of  c h r o m i t e  a r e  up t o  a  few cm, 
ac_ross (1-2 cm i n  t h e  r o c k s  i n  t h i s  s t u d y ) .  Pt-group m e t a l s ,  s p e c i f i r  
c a l l y ,  n a t i v e  Pla t inym,  was s e e n  o n l y  i n  sample 600 N/5b. Here it 
forms s e v e r a l  g r a i n s  a v e r a g i n g  0.002-0.004 mm i n  s i z e  w i t h i n  chromi te  
w s .  It was n o t  s e e n  i n  t h e  o t h e r  c h r o m i t e  s e g r e g a t i o n  i n  sample- 
ET/4b. None of  t h e  d i s s e m i n a t e d  c h r o m i t e  c o n t a i n s  v i s i b l e  Pt-mineral? .  

I n  c o n c l u s i o n ,  t h e  o n l y  hope o f  e n c o u n t e r i n g  a n  economica l ly  
f e a s i b l e  P t - d e p o s i t  would be t o  f i n d  a l a r g e  c o n c e n t r a t i o n  o f  c h r o m i t e .  
The g e o l o g i c a l  d a t a  on t h e  Tulameen i n t r u s i o n ,  m o s t  n o t a b l y  t h e  PhD 
t h e s i s  by Chris F i n d l a y ,  i n d i c a t e  t h a t  t h i s  i s  a t  b e s t  a  remote p o s s i -  
b i l i t y .  

J u l y  1983/ 



Dunite wi th  Serpent ine-Calc i te  ve in  

The sample i s  a massive,  medium t o  coa r se  gra ined  d u n i t e  wi th  
minor disseminated chromite .  It i s  s l i g h t l y  a l t e r e d  t o  s e rpen t ine -  

L hemat i te  ( a f t e r  m a g n e t i t e ) ,  wi th  a  few pa tches  of  ca l c i t e -hema t i t e .  
I t  is  c u t  by a  main v e i n  and s e v e r a l  v e i n l e t s  of s e r p e n t i n e - c a l c i t e -  
hemat i te ,  wi th  minor p y r r h o t i t e .  

o l i v i n e  81-90% 
se rpen t ine  4- 5 
chromite lf -2 
magneti te  0.5 
c a l c i t e  0.2 

ve in  
s e r p e n t i n e  3- 4 
c a l c i t e  lf -2 
hemat i te  f- 1 
p y r r h o t i t e  minor 

O l iv ine  forms a  g r a n u l a r  aggrega te  of equant  t o  s l i g h t l y  e lon-  
ga ted  g r a i n s  from 0.2-1.5 mm i n  average size.  Grains  are s l i g h t l y  
f r a c t u r e d  and a l t e r e d  a long  f r a c t u r e s  t o  s e r p e n t i n e  wi th  disseminated 
extremely f i n e  g ra ined  magnet i te  ( a l t e r e d  t o  hema t i t e ) .  

Chromite forms d i ssemina ted  equant ,  anhedra l  t o  subhedra l  g r a i n s  
averaging 0.2-0.4 mm i n  s i z e .  They are s l i g h t l y  r ep l aced  by hemat i te  
along borders  of g r a i n s .  

C a l c i t e - a n d  magnet i t e  form a  few replacement pa tches  up t o  0.7 
mm i n  s i z e .  These c o n s i s t  of  extremely f i n e  g ra ined  aggrega tes  w i th  
t h e  c a l c i t e l m a g n e t i t e  r a t i o  being 311 t o  5/1. 

The rock is c u t  by a major v e i n  and several v e i n l e t s  and i r r e g u l a r  
replacement pa tches  dominated by s e r p e n t i n e  and calcite, wi th  pa t ches  
of very  f i n e  t o  f i n e  g ra ined  hemat i te .  The main v e i n  is p a r t l y  banded, 
wi th  zones r i c h  i n  s e r p e n t i n e  and o t h e r s  r i c h  i n  calcite. P y r r h o t i t e  
fomrs a  few anhedra l  pa t ches  up t o  0.11 mm i n  s i z e .  



Dunite with Disseminated Chromite 

The sample is a massive, medium to coarse grained dunite with 
disseminated chromite. Alteration is slight to serpentine and hema- 

L. 
titewith a trace of calcite. The rock is cut by veinlets of serpen- 
tine-magnetite. 

olivine 88-90% 
serpentine 5- 7 
chromite 13-2 
hematite 0.5 
calcite trace 

veins 
serpentine 2- 3 
magnetite 0.3 

Olivine forms equant to prismatic, anhedral grains averaging 
0.7-1.5 mm in size. They are moderately fractured, and altered along 
fractures to serpentine and dusty to extremely fine grained hematite 
(after magnetite). Calcite occurs locally with serpentine as very 
fine grains and aggregates. 

Chromite occurs as equant, subhedral to euehdral disseminated 
grains averaging 0.1-0.2 mm in size. It is slightly altered to I 

hematite along grain borders. Chromite also occurs locally as 
equant grains averaging 0.02 mm in size enclosed in olivine grains. 

The rock is cut by two veins of serpentine-magnetite with 
similar textures as in the alteration along fractures. Veins are 
up to 0.3 mm wide. Magnetite is altered to hematite as in the frac- 
ture-controlled alteration. 



600 N/1 (100W) Dunite 

The rock is a medium to coarse grained dunite with finely 

L 
disseminated chromite. Alteration is minor, and is mainly confined 
to irregular vein-like zones of serpentine-magnetite(hematite)-calcite. 

olivine 90-92% 
serpentine 5- 7 
chromite 13-2. 
magnetite 1- If (includes hematite) 
calcite 0.2 

Olivine forms a granular aggregate of equant grains averaging 
1-1.5 mm in size. It is moderately fractured and slightly altered 
along fractures to serpentine and minor magnetite. 

Serpentine also forms irregular patches of flakes up to 1 mm 
across, with individual flakes up to 0.3 mm long. 

Chromite forms equant, subhedral grains averaging 0.05-0.2 mm 
in size; these are disseminated through the rock. Some have partial 
halos of hematite, formed during alteration. 

The rock is cut by irregular veinlike zones up to 0.5 mm wide. 
These are dominated by serpentine with clusters of very fine grained 
magnetite-hematite, and a few patches of very fine grained calcite. 
Bordering some veinlike zones, olivine is moderately altered to 
dusty to extremely fine grained opaque Fe-oxide. 



800 N/3 (60E) Dunite 

The rock i s  a  massive,  medium t o  coa r se  gra ined  d u n i t e  wi th  
*cr disseminated chromite.  A l t e r a t i o n  i s  minor t o  serpent ine-magnet i te .  

The rock i s  c u t  by v e i n l e t s  of serpentine-hematite(magnetite) with  
minor p y r i t e .  

o l i v i n e  88-90% t a l c  one f l a k e  
se rpen t ine  7-10, 
chromite 1 4 - 2  
magnet i te  4 -  1 
p y r i t e  t r a c e  

Ol iv ine  forms anhedra l ,  equant  t o  e longa te  g r a i n s  averaging 0.7- 
1 .5  mm i n  s i z e ,  wi th  a  few up t o  3 mm long.  Many con ta in  moderately 
abundant extremely f i n e  g ra ined  i n c l u s i o n s  (up t o  0.02 mm long and 2  
microns wide) o r i e n t e d  i n  one c r y s t a l l o g r a p h i c  d i r e c t i o n  i n  o l i v i n e .  
The composit ion of  t h e  i n c l u s i o n s  i s  unknown; it appears  t h a t  t hey  
a r e  semiopaque t o  t r a n s p a r e n t .  

Ol iv ine  i s  a l t e r e d  s l i g h t l y  a long f r a c t u r e s  t o  s e r p e n t i n e  and 
minor magnet i te ,  w i th  t h e  l a t t e r  occu r r ing  i n  t h e  c e n t e r l i n e s  of  I 

I 

f r a c t u r e s .  I 

Chromite forms anhedra l  t o  subhedra l  equant g r a i n s  averaging 0.1- 
0.2 mm i n  s i z e .  These are mainly f r e s h ,  b u t  a  few a r e  c u t  by t h i n  
v e i n l e t s  of hemat i te  and some have very  t h i n  p a r t i a l  r i m s  of hemat i te .  
Secondary Fe-oxides nuc l ea t ed  on some chromite g r a i n s .  

The rock i s  c u t  by v e i n l e t s  of serpent ine-Feoxides  averaging 
0.05 mm wide. One l a r g e  v e i n  0.5 mm wide c o n t a i n s  c o a r s e r  g ra ined  1 

s e r p e n t i n e  and agg rega t e s  of very f i n e  gra ined  Fe-oxides. P y r i t e  
is  disseminated a s  equant ,  anhedra l  g r a i n s  averaging 0.01-0.02 mm 
i n  s i z e .  

One f l a k e  0.8 mm long probably i s  t a l c ;  it appears  t o  be 
a s s o c i a t e d  wi th  se rpen t ine-magnet i t e  a l t e r a t i o n .  

The reason  f o r  t h e  c o l o r  v a r i a t i o n  i n  hand sample i s  no t  
apparen t  i n  t h i n  s e c t i o n .  



1000 N / 1  (300E) Dunite 

The sample i s  a medium t o  very coa r se  gra ined  dunkte wi th  
'*v moderately abundant disseminated chromite.  A l t e r a t i o n  i s  s l i g h t  

t o  s e rpen t ine ,  magnet i te ,  and minor c a l c i t e ;  it i s  c o n t r o l l e d  
i n  p a r t  by l a t e  f r a c t u r e s .  

o l i v i n e  90-92% 
s e r p e n t i n e  3- 5 . 
chromite 3- 4 
magnet i te  1- 1 
c a l c i t e  minor 

Ol iv ine  forms a g r a n u l a r  aggregate  of anhedral  g r a i n s  averaging 
0.8-2 mm i n  s i z e ,  wi th  one g r a i n  up t o  4 mrn long. The g r a i n s  a r e  
f r a c t u r e d  moderately t o  s t r o n g l y ,  b u t  a l t e r a t i o n  is  s l i g h t .  Serpen- 
t i n e  occurs  a s  s c a t t e r e d  f l a k e s ,  c l u s t e r s  of  f l a k e s ,  and i n  seams 
along f r a c t u r e s ;  g r a i n  s i z e  is up t o  0.2 rnm. Magnetite forms g r a i n s  
averaging 0.02-0.03 mm i n  s i z e  a long  f r a c t u r e s  and g r a i n  borders ,  
a s s o c i a t e d  wi th  s e r p e n t i n e .  

Chromite forms disseminated subhedra l  t o  l o c a l l y  euhedra l  g r a i n s  
averaging 0.3-1 mm i n  s i z e .  A few show hemat i te  a l t e r a t i o n  a long  
f r a c t u r e s  and a few have very t h i n  p a r t i a l  r i m s  of  hemat i te .  

A few ve in- l ike  zones c o n t a i n  s e r p e n t i n e  wi th  abundant magnet i te  
and pa tches  of c a l c i t e ,  a l l  ve ry  f i n e  gra ined .  Minor c a l c i t e  occu r s  
wi th  s e r p e n t i n e  away from t h e s e  f r a c t u r e  zones. 



B/5 ( 3 2 5  N) Dunite 

The sample is a medium to very coarse grained dunite with 
L disseminated chromite. Alteration is slight to serpentine-Feoxides, 

and the rock is cut by a few veins of serpentine-Feoxides-calcite. 

olivine 85-87% 
serpentine 10-12 
chromite 1- 1+ 
magnetite f -  1 
hematite 1-  1 
calcite 0.3 

Olivine forms a granular aggregate of equant to prismatic 
grains averaging 0.7-2 mm in size, with a few up to 5 mm long. 
Grains are moderately fractured and slightly altered along fractures 
to serpentine with minor Feoxides. Fractures average 0.02-0.03 mm 
wide. 

Chromite forms disseminated, equant grains averaging 0.05-0.2 
mm in size, with a very few from 0.3-0.6 mm across. It commonly is 
slightly altered to hematite along grain borders and fractures, and 
grains in serpentine-rich areas commonly are moderately altered. 

The rock is cut by several veinlets up to 0.5 mm wide composed 
of serpentine with lesser magnetite-hematite and calcite. Commonly 
calcite occurs in very fine grained patches intergrown with abundant 
Fe-oxides. Magnetite and hematite are concentrated in the cores of I 

narrower serpentine-rich veins, in places as bands parallel to the 
walls of the vein. I 



Chromite Segregation in Dunite 

The sample is a massive medium to coarse grained dunite with 
an irregular pod containing very abundant chromite and a trace of 

L platinum. Alteration is slight to moderate to serpentine-magnetite. 
The rock is cut by a calcite veinlet. 

olivine 55-60% 
serpentine 15-20 
chromite 15-20 
magnetite 1- If 
platinum trace 
calcite lf -2 
pyrite trace 

Olivine forms a granular aggregate of subhedral to anhedral 
equant to slightly prismatic grains averaging 0.7-1.2 mm in size. 
Grains are strongly fractured, with fracture spacing averaging 
0.1-0.2 mm. Alteration along fractures (which average 0.02-0.05 mm 
wide) is to serpentine and dusty to very fine grained magnetite. 
Serpentine also forms irregular patches up to 0.5 mm across, com- 
posed of unoriented to subparallel flakes averaging 0.1-0.2 mm in 
length. 

Chromite occurs as disseminated grains averaging 0.1-0.3 mm 
in size, and in a concentration with grains up to 1.2 mm across. 
Grains are equant and anhedral in outline. Alteration is minor 
to locally prominent to magnetite. The latter in places forms 
replacement patches and veinlets in chromite, but is more common 
as anhedral aggregates averaging 0.003-0.01 mm in size along borders 
of chromite. In the latter texture, magnetite appears to be in part 
an alteration of chromite and in part associated with serpentine as 
an alteration of olivine. 

Platinum forms a few equant, angular grains averaging 0.002-0.004 
mm in size. All are included in chromite grains. 

Calcite forms an irregular veinlike patch up to 1 mm wide crossing 
the sample. Grains are coarse. One large chromite adjacent to the 
calcite vein is half altered to magnetite on the side of the grain 
against the calcite vein. calcite also occurs as minor interstitial 
material associated with serpentine in the chromite-rich segregation. 

Pyrite forms one grain 0.03 mm across associated with serpentine. 



ET 4b ( 1 0 2 0 N )  Chromite Segregat ion i n  Dunite 

The sample i s  a massive medium t o  coa r se  gra ined  dun i t e  w i t h  
a  l e n s  of chromite formed by e a r l y  c r y s t a l  accumulation i n  t h e  
magma. The rock i s  c u t  by v e i n s  of  s e r p e n i t i n e - c a l c i t e ,  and t h e  
rock i s  a l t e r e d  t o  s e r p e n t i n e  a long  t h e  main ve in .  

o l i v i n e  45-508 
s e r p e n t i n e  5' 7 ( a f t e r  o l i v i n e  i n  rock away from v e i n )  
chromite 30-35 

ve ins  
s e r p e n t i n e  5- 7 
c a l c i t e  5- 7 
magnet i te  0.5 

The sample c o n t a i n s  two main zones. Dunite c o n s i s t s  of a granu- 
lar  aggregate  of  o l i v i n e  g r a i n s  averaging 0.5-1.5 mm i n  s i z e .  These  
a r e  c u t  by moderately abundant f r a c t u r e s  averaging 0.01 mm wide, a long 
which o l i v i n e  was a l t e r e d  t o  s e r p e n t i n e .  Magneti te  i s  r a r e  i n  t h e s e  
f r a c t u r e s .  Chromite forms s c a t t e r e d  subhedra l  g r a i n s  averaging 0.1-0.2 
mm i n  s i z e .  

The chromite s e g r e g a t i o n  c o n t a i n s  anhedra l  t o  subhedral  chromite 
g r a i n s  from 0.2-1.5 mm i n  s i z e ,  w i th  minor i n t e r s t i t i a l  o l i v i n e .  No 
pla t inum was no t i ced .  

The rock i s  c u t  by t h r e e  t y p e s  of v e i n s .  The l a r g e s t  is  up t o  
2 mm wide and c o n s i s t s  of wavy, extremely f i n e  gra ined  s e r p e n t i n e  
wi th  i r r e g u l a r  t o  o v a l  shaped pa t ches  of  c a l c i t e  up t o  0.5 mm i n  
s i z e .  Along t h e  bo rde r s  o f  t h i s  v e i n ,  t h e  d u n i t e  i s  s t r o n g l y  a l t e r e d  
t o  s e r p e n t i n e  and moderate ly  abundant,  extremely f i n e  gra ined  magne- 
t i t e ;  t h e  a l t e r a t i o n  zone i s  up t o  4 mm wide and f ades  o u t  i n t o  
on ly  s l i g h t l y  a l t e r e d  d u n i t e .  

One v e i n  averag ing  0.15-0.2 mm wide is  dominated by extremely 
f i n e  gra ined  c a l c i t e  wi th  s c a t t e r e d  s e r p e n t i n e  f l a k e s .  Along t h e  
borders  of  t h i s ,  chromite  is  a l t e r e d  t o  an i r r e g u l a r  aggrega te  of 
magnet i te?  which forms a r i m  0.01-0.02 mm wide. The magnet i te?  ( o r  
p o s s i b l y  hemat i te )  has  a s l i g h t l y  brownish g rey  c o l o r  and h igher  
r e f l e c t i v i t y  a g a i n s t  t h e  medium g rey  chromite .  

A few v e i n l e t s  c o n s i s t  of f i n e  g ra ined  c a l c i t e  wi th  a t r a c e  of 
s e r p e n t i n e .  These do no t  have a l t e r a t i o n  ha los .  



ON/2 (168 E) Dunite 

The rock i s  a medium gra ined  d u n i t e  wi th  i r r e g u l a r  concentra-  

kw 
t i o n s  of chromite.  A l t e r a t i o n  i s  s l i g h t  t o  moderate t o  s e rpen t ine -  
Feoxides.  The rock i s  c u t  by s e v e r a l  v e i n s  of  serpentine-Feoxides- 
c a l c i t e -  ( p y r i t e )  . 
o l i v i n e  75-80% 
s e r p e n t i n e  15-17 
chromite 2- 3 
magnet i te  1- 1 4  
ve ins  

s e r p e n t i n e  4 -  5 
Feoxides 0.5 
c a l c i t e  0.5 

Ol iv ine  forms a g r a n u l a r  aggrega te  of  g r a i n s  averaging 0.5-1.5 
mm i n  s i z e .  Loca l ly  one pa t ch  of  g r a i n s  c o n a t i n s  moderately abundant 
extremely f i n e  g ra ined  disseminated opaque. O l iv ine  i s  moderately 
f r a c t u r e d  and a l t e r e d  a long  f r a c t u r e s  t o  serpent ine-Feoxides .  Frac- 
t u r e s  average 0.02-0.05 mm i n  width.  General ly  magnet i te  is  concen- 
t r a t e d  i n  t h e  c o r e s  of  f r a c t u r e s .  

Chromite forms d i ssemina ted  g r a i n s  and i r r e g u l a r  concen t r a t i ons  
averaging 0.1-0.2 mm i n  g r a i n  s i z e .  They commonly a r e  a l t e r e d  on 
f r a c t u r e s  t o  hemat i te ,  and Feoxides formed du r ing  s e r p e n t i n i z a t i o n  
are c l u s t e r e d  on some chromite  g r a i n s .  

The rock is  c u t  by s e v e r a l  v e i n s  up t o  0.5 mm wide. These are 
dominated by s e r p e n t i n e  w i th  pa t ches  of  Fe-oxides and o t h e r s  of  
c a l c i t e ,  wi th  o r  wi thout  Fe-oxides. P y r i t e  forms s c a t t e r e d  g r a i n s  
averaging 0.002-0.005 mm i n  s i z e ,  wi th  a few g r a i n s  0.02 mm ac ros s .  



B / 4  (250 N) Dunite with pisseminated Chromite I 
i 

The rock is a massive, medium to coarse grained dunite with 
disseminated chromite. It is slightly to moderately altered along 

I, fractures to serpentine-magnetite, and magnetite is partly altered 
to hematite. The rock is cut by a vein of serpentine-hematite-calcite- 
(pyrite) . 
olivine 70-25% 
serpentine 20-25 
chromite 2- 3 
magnetite 2- 3 
calcite 0.3 

I 
vein 
serpentine 2- 3 
calcite 0.5 
hematite 0.5 
pyrite trace ' 

Olivine forms a granular aggregate of grains averaging 0.7-1.5 I 

mm in size. Most are equant, but a few coarse grains up to 2 mm long I 
are prismatic in habit. Grains are strongly fractured and altered 
along fractures to serpentine and magnetite. The latter is very 
variable in abundance. A few vein-like zones consist of serpentine 
with abundant magnetite. Part of the magnetite was altered to hematite. 

Chromite forms disseminated anhedral to euhedral grains from 
0.1-0.3 mm in average size. It generally is ~lightly~altered to 
magnetite(hematite) along grain borders, and chromite grains formed 
nuclei for Fe-oxide precipitation during alteration. 

The rock contains a few patches (grains?) from 0.3-0.7 mm in I 
size which consits of extremely fine grained aggregates of calcite 
with abundant disseminated magnetite. The origin of these is uncer- 
tain, but they probably are secondary alteration patches which re- 
placed the rock rather than being alteration of a different primary 
mineral, e.g., clinopyroxene. 

The vein is up to 1 mm wide and is dominated by extremely to 
very fine grained serpentine with patches of very fine grained 
hematite and extremely fine grained calcite. Hematite forms equant 
to platy aggregates. Pyrite occurs as disseminated grains averaging 
0.03 mm in size. One patch 0.05 mm across consists of several relic 
pyrite cores surrounded by hematite; the latter is darker grey in 
color than the hematite aggregates nearby. 

I 



200N/3 Dunite with Disseminated Chromite 

The sample is a massive, medium to coarse grained dunite with 
moderately abundant disseminated chromite. Alteration is moderate 

+.I to strong to serpentine and magnetite (the latter is mainly altered 
to hematite). Pyrite occurs in serpentine as widely scattered grains. 

olivine 45-50% 
serpentine 40-45 
chromite 4-. 5 
magnetite 1- 14 
pyrite trace 

Olivine forms a granular aggregate of equant, anhedral grains 
averaging 0.7-1.5 mm in size. Fracturing is very prominent, with 
alteration to serpentine along fractures; fractures average 0.02-0.1 
mm wide. Magnetite is present in some fractures, mainly concentrated 
along the centerlines as anhedral aggregates of grains averaging 0.005- 
0.02 mm in size. Because the rock is non-magnetic or only slightly so, 
magnetite must be altered to hematite. 

Chromite forms disseminated anhedral to locally euhedral grains 
averaging 0.3-1 mm in size. A few are cut by alteration veinlets up 
to 0.01 mm wide of hematite after magnetite. Magnetite commonly forms 
concnetrations along borders of chromite grains; these are intergrown 
with serpentine and average 0.005-0.01 mm in grain size. 

Pyrite occurs as scattered anhedral, equant grains averaging 
0.01 mm across; these are all within serpentine, indicating that 
pyrite is a secondary alteration mineral. 

One equant opaque grain 0.025 mrn in size occurs within olivine. 
This probably is chromite, but identification was not certain. 

The distinct color banding in hand sample from light to medium 
green was not obvious in thin section. 



Altered Dunite 

The sample is a massive, medium grained dunite which was 
moderately to strongly altered to serpentine-magnetite-(talc-calcite). 

I, 
It is cut by a ve,in of serpentine-hematite-calcite. 

olivine 40-45% 
serpentine 40-45 
magnetite 4- 5 
talc 0 ..3 
calcite 0.2 
chromite 0.3 

vein 
serpentine 7- 8 
hematite 1)-2 
calcite 0.3 

Olivine forms equant to prismatic, anhedral to subhedral grains 
averaging 0.5-1 mm in size. Fracturing of grains is strong, with 
alteration along fractures to serpentine with dusty magnetite (in 
part altered to hematite). Talc occurs in one part of the section as 
several subhedral flakes from 0.1-0.8 mm.in length. Calcite forms a 
few patches up to 0.7 mrn across, generally accompanied by abundant 
magnetite. 

Chromite forms scattered subhedral to rounded interstitial grains 
averaging 0.1-0.3 mm in size. It is slightly altered on grain borders 
and fractures to hematite. 

The vein is up to 2 mm wide and consists mainly of very fine to 
fine grained serpentine, in places forming subparallel aggregates of 
flakes up to 0.3 mm long. Hematite occurs as irregular, very fine 
grained equant to slightly tabular aggregates. Calcite occurs in 
irregular very fine grained patches. 



800 N/2 l170E) Altered Dunite with Chromite 

The rock is a strongly altered dunite with moderately abundant 
chromite as disseminations and lensy concentrations. Olivine is 

'e strongly replaced by serpentine-magnetite(hematite), and the rock 
is cut by veins of serpentine-hematite-(calcite~pyrite). 

olivine 15-11% 
serpentine 65-20 
chromite 3- 4 
magnetite- 
hematite 7- 8 

veins 
serpentine 1- 2 
hematite 0.3 
calcite 0.2 
pyrite trace 

Olivine forms an anbedral, granular aggregate of grains averaging 
0.7-1.5 mm in size. It is strongly fractured and replaced by serpen- 
tine, which shows a yariety of textures. In the light green part of 
the sample, serpentine is common-as flakes up to 0.3. qup long; these 
are rare in the dark green part of the rock. As well, Fe~oxides are 
much more abundant in the light green part of the rock. Fe-oxides 
formed by the release of Fe from olivine during serpentinization are 
concentrated in centers of fractures and on grain borders; interiors 
of altered olivine grains are dominated by extremely fine grained 
serpentine. 

Chromite forms equant, anhedral to subhedral grains averaging 
0.3-0.7 mm in size. These are concentrated in a few lenses, generally 
only one grain width in thickness. Chromite is s.lightly artered 
along fractures to hematite. As well, grain borders are slightly 
altered to hematite-vagnet&te, and borders of chromite were loci for 
precipitation of Fe-oxides during serpentinizati~n. 

The rock is cut by yeins up to 0.3 mm wide dominated by serpentine, 
in part in subparallel flakes. Calcite forms several concentrations 
of extremely fine grafn size. Hematite forms aery fine grained aggre- 
gates. Pyrite forms scattered grains up to 0.05 mm in size. Most are 
moderately to strongly altered to hematite (darker grey than hematite 
in the aggregates), except for grains enclosed in hematite aggregates 
which were unaltered during oxidation. 



~ / 2  (70s) Altered Dunite (,Peridotitic) 

L The sample is a dunite containing minor clinopyroxene. Both 
silicates are completely altered to serpentine-magnetite. Chromite 
forms disseminated grains and wispy concentrations. Calcite occurs 
as irregular vein-like zones and minor disseminations. 

olivine 95-97%'(altered to serpentine-magnetite) 
clinopyroxene 0.5 (altered to serpentine-magnetite) 
chromite 1- 14 
calcite 1- 14 

Because of the alteration, the original grain size is difficult 
to determine. Probably olivine grains average 0.7-1.2 mm in size. 
Alteration is to serpentine, with magnetite concentrated along original 
fractures and grain borders. 

Two grains are suspected to be clinopyroxene. They are 1-1.5 mrn 
in size, and show relic cores with a vague orthogonal structure, in 
contrast to the structureless cores of olivine grains. They also are 
completely altered to serpentine, with magnetite concentrated along 
grain borders. 

Chromite forms equant to slightly elongated grains from 0.1-0.5 
mm in average size. They commonly are altered along fractures to 
hematite, especially near calcite, and contain very thin alteration 
rims of hematite. Secondary growths of Fe-oxides on chromite occurred 
during serpentiniaation. Chromite forms a few wispy concentrations, 
mainly one-grain width in thickness. 

- Calcite forms a few fine to medium grained, irregular to vein- 
like patches cutting the rock. It also occurs in very minor amounts 
along fractures in olivine and disseminated in altered cores of 
olivine. 



Clinopyroxenite 

The rock is a massive, medium to coarse grained clinopyroxenite 
with minor alteration to serpentine. Magnetite occurs as interstitial 

L graiq.s. Minor altered olivine? is present. 

clinopyroxene 90-92% 
serpentine 2- 3 
magnetite 4 -  1 
olivine? 0.3 

veins 
serpentine 2- 3 
magnetite-hem. 1- 2 
calcite f- 1 
pyrite trace 
:.!chalcopyrite trace 

Clinopyroxene forms anhedral equant to slightly prismatic grains 
averaging 0.5-1.5 mm in size. Many show lamellar twinning. A few con- 
tain exsolution? lamellae of hematite as stubby to elongate lenses 
along cleavage. Alteration generally is slight, with local patches 
of serpentine developed along grain borders and in interstitial 
patches. Secondary magnetite-hematite is associated with serpentine. 
Most of the alteration is associated with veins (see below). 

Magnetite forms anhedral, commonly interstitial grains averaging 
0.03-0.15 mm in size. 

Olivine? forms a few equant grains averaging 0.2 mrn in size. They 
are completely altered to serpentine and are stained orange-brown by 
limonite? 

The rock is cut by several veins up to 0.3 rnm wide. These vary 
widely in composition, but contain serpentine, magnetite, calcite, 
and sulfides. Calcite generally is extremely fine grained, and is 
most common in the centers of veins. A few veins consist mainly of 
fine grained calcite. Serpentine is extremely fine to fine grained 
and forms unoriented to subparallel aggregates. Magnetite forms 
dusty to extremely fine grained aggregates intergrown with serpen- 
tine; magnetite probably is largely altered to hematite. 

Pyrite and one grain of chalcopyrite occur as disseminations in 
the veins; grain size averages 0.01-0.02 mm. 



800N/1 Clinopyroxeni te  

The sample is  a massive,  medium t o  coa r se  gra ined  c l inopyro-  
x e n i t e  which was p a r t l y  a l t e r e d  t o  s e r p e n t i n e  and minor c a l c i t e  
and magnet i te .  Traces  of Fe and Fe-Cu s u l f i d e s  a r e  p re sen t .  

L- 

clinopyroxene 
s e r p e n t i n e  
c a l c i t e  
magneti te  
chromite 
p y r i t e  
p y r r h o t i t e  
cha l copyr i t e  
hemat i te?  

80-85% 
12-15 

3- 1 
1-  1 

t r a c e  
t r a c e  
t r a c e  
t r a c e  
t r a c e  

Clinopyroxene (d iops ide )  forms an anhedra l  g ranu la r  aggrega te  
averaging 0.7-2 mm i n  g r a i n  s i z e .  Some g r a i n s  show f i n e  twin lamel lae .  
I n  a few g r a i n s ,  e l o n g a t e  l e n s e s  up t o  0.3 mm long and 0.005 mm wide 
of hemat i te?  occur  a long  one c leavage  d i r e c t i o n .  

Clinopyroxene i s  a l t e r e d  a long  g r a i n  bo rde r s  and i n  i n t e r s t i t i a l  
pa tches  t o  an aggrega te  of s e r p e n t i n e  wi th  minor pa tches  of  calci te  
and disseminated magnet i t e .  Se rpen t ine  forms unor ien ted  t o  s u b p a r a l l e l  
aggrega tes  of f l a k e s  up t o  0.2 mm i n  l eng th .  Contacts  wi th  pyroxene 
a r e  very  i r r e g u l a r  i n  d e t a i l .  Magneti te  forms anhedra l  g r a i n s  up t o  
0.05 mm i n  s i z e .  C a l c i t e  g e n e r a l l y  occu r s  near  t h e  c e n t e r  of  a l t e r a t i o n  
pa tches  as very f i n e  gra ined  aggrega tes .  Local ly  it forms v e i n l e t s  i n  
s e rpen t ine .  

Chromite occurs  a s  a few anhedra l  equant  g r a i n s  up t o  0.05 mm 
ac ros s .  

S u l f i d e s ,  dominated by p y r i t e  form a few anhedra l  g r a i n s  averaging - 0.005-0.01 mm i n  s i z e ,  e i t h e r  enc losed  by c l inopyroxene o r  a long  g r a i n  
borders .  Some p y r i t e  occurs  i n  s e r p e n t i n e  pa tches .  



I 

ON/8 (515W) Cl inopyroxeni te  1 I 
The sample i s  a massive, coa r se  t o  medium c l inopyroxen i t e  wi th  

i n t e r s t i t i a l  c h l o r i t e  and pa tches  of  secondary serpent ine-hemat i te-  
L ( c a l c i t e - a c t i n o l i t e ) .  Magnetite forms i n t e r s t i t i a l  primary g r a i n s .  

cl inopyroxene 88-90% 
magneti te 0.5 
c a l c i t e  minor 
c h l o r i t e  '4 -  5 

secondary pa tches  
s e r p e n t i n e  4- 6 
c a l c i t e  0 . 3  
hemat i te  0.5 
a c t i n o l i t e  minor 

Clinopyroxene forms anhedra l  g r a i n s  averaging 0.7-2 mm i n  s i z e ,  
intergrown i n  a g r a n u l a r  aggrega te .  Twin l ame l l ae  a r e  uncommon. 

I 
Magneti te forms i n t e r s t i t i a l  equant  t o  amoeboidal g r a i n s  avera-  

I 
ging  0.05-0.15 mm i n  s i z e .  Some of  t h e s e  are p a r t l y  a l t e r e d  t o  hema- I 

t i t e .  
C h l o r i t e  forms i n t e r s t i t i a l  f l a k e s  from 0.3-1.2 mm i n  s i z e ,  and I 

l o c a l l y  forms pa t ches  up t o  1 .5  mm a c r o s s .  I t  is  p a l e  green wi th  a 
brownish grey  i n t e r f e r e n c e  c o l o r .  It  appears  t o  be a primary minera l  
o r  else pseudomorphs b i o t i t e  ( l o w  T i - v a r i e t y ) .  

Secondary pa t ches  up t o  several mm a c r o s s  a r e  dominated by 
i r r e g u l a r  aggrega tes  of s e r p e n t i n e  f l a k e s  from 0.01-0.2 mm i n  s i z e .  
C a l c i t e  forms very  f i n e  gra ined  agg rega t e s  i n  i r r e g u l a r  pa t ches  
intergrown wi th  s e r p e n t i n e .  H e m a t i t e  forms g r a n u l a r  aggrega tes  o f  - g r a i n  s i z e  0.02-0.03 mm. A c t i n o l i t e  occu r s  i n  i r r e g u l a r  pa t ches  up 
t o  1 mm a c r o s s  a s  f e a t h e r y  t o  p r i s m a t i c  f l a k e s  in tergrown w i t h  
c h l o r i t e .  I ts d i s t r i b u t i o n  sugges t s  t h a t  it i s  pseudomorphic a f t e r  

I I 

a primary minera l ,  b u t  what t h a t  minera l  is could n o t  be determined.  
C a l c i t e  a l s o  occu r s  as a secondary replacement i n  i r r e g u l a r  

pa tches  and a long c leavage  p l a n e s  i n  cl inopyroxene.  



lOOOW/l (50s) Hornblende-Magnetite Clinopyroxenite 

The rock is a coarse to pegmatitic clinopyroxenite with inter- 
stitial and replacement hornblende and disseminated magnetite-ilmenite 

L aggregates. a 

clinopyroxene 
hornblende 
magnetite 
ilmenite 
Ti-oxide 
actinolite 
epidote 
hematite 
chlorite 
pyrite 

70-75% 
15-17 
6- 7 

' 3- 1 
3- 1 
0.3 

minor 
trace 
trace 
one grain 

Clinopyroxene forms anhedral equant to prismatic grains averaging 
1-3 mm in size, with a few up to several mm long. A few grains, inclu- 
ding the largest, contain very abundant opaque inclusions oriented in 
two orthogonal crystallographic directions in the clinopyroxene; these 
probably are of exsolution origin. They are up to 0.03 mm long and a 
few microns wide. They are too small to show on the polished surface, 
and thus could not be identified; most probably the mineral is ilmenite. 

Hornblende occurs in two modes. The first is as irregular, inter- 
stitial grains up to 2 mm across. The second is as irregular replacement 
patches averaging 0.05-0.2 mm in size, which are uniformly distributed 
throughout some pyroxene grains, and locally comprise up to 50% of the 
grain. Hornblende is pleochroic from light yellowish green to light 

i 
green. 

Magnetite and much less ilmenite form equant grains and aggregates 
up to 1.5 mm in size, and irregular, interstitial clusters of grains 
averaging 0.3-0.7 mm in size. Some magnetite grains contain lensy to 
poddy exsolution blebs of ilmenite from 0.03-0.05 mm in average size; 
these commonly are oriented along crystallographic directions in mag- 
netite. Ilmenite grains average 0.1-0.4 mm in size. They are completely 
altered to extremely fine grained aggregates of Ti-oxide. 

Magnetite grains and magnetite-ilmenite aggregates commonly aTe 
rimmed by a zone up to 0.05 mm wide of extremely fine grained Ti-oxide. 

Along the borders of magnetite grains and adjacent to fractures 
in the grains, magnetite is slightly altered to hematite. The latter 
mineral occurs as elongate lenses along two or three crystallographic 
dircetions in magnetike. Hematite lenses average 0.01-0.02 mm in length. 

Actinolite occurs locally as irregular grains and aggregates 
associated with hornblende and probably formed by alteration of horn- 
blende. 

Epidote forms irregular grains averaging 0.03-0.1 mm in size. 
It generally is associated with magnetite or hornblende. 

Chlorite forms a few grains associated with epidote-magnetite- 
hornblende. 

Pyrite forms one equant grain 0.0025 rnm in size included in a 
magnetite grain. 



1000 W/2 (150 S) Magnetite-bearing Arnphibolite 

The sample is an irregular amphibolite which may have formed 
L by alteration of a clinopyroxenite, such as that in sample 1000 W/1 

(50 S). It contains abundant disseminated calcite and patches of 
magnetite-(ilmenite), and is cut by a veinlike zone containing 
abundant epidote. 

actinolite 83-85% 
magnetite 5- 7 
calcite 4- 5 
ilmenite 1- 13 
epidote 3- 4 
biotite trace 
pyrite trace 
chalcopyrite trace 

Actinolite forms in two main habits. The first is an irregular 
aggregate of anhedral, prismatic grains averaging 0.5-0.7 mm in length. 
The second is scattered megacrysts up to 2.5 mm in size. Some of the 
latter contain two phases of amphibole with slightly different colors 
ranging from almost colorless to light to medium light green. The 
texture suggests that the rock may have formed by alteration of a 
clinopyroxenite, with sample 1000 W/1 being a less intense alteration 
of the same type. 

Magnetite occurs in clusters of very fine to fine grain size, 
with patches up to 0.7 mm in size. Some of these are intergrown 
with ilmenite,which forms grains averaging 0.1-0.15 mm across. 
Ilmenite is completely altered to extremely fine grained Ti-oxide. 

.- Minor Ti-oxide forms partial rims on magnetite-ilmenite clusters. 
Magnetite is slightly altered on grain borders and fractures to 
hematite, which forms elongated grains up to 0.02 mm in length along 
crystallographic directions in magnetite. The alteration of oxides 
is identical to that in sample 1000 W/1. 

Calcite occurs as anhedral, equant grains averaging 0.1-0.2 mm 
in size. These are scattered through the rock in intergrowths with 
actinolite. Locally, coarser grained calcite forms irregular veinlike 
zones. 

Epidote occurs in one main veinlike zone as anhedral, slightly 
ragged grains and aggregates averaging 0.2-0.4 mm in size. It also 
forms a few grains disseminated in the rock; these average 0.05-0.15 
mm in size, and as well are irregular in outline. 

Biotite occurs locally with actinolite as a cluster of flakes 
averaging 0.05-0.1 mrn in length. Pleochroism is from light to medium 
brown. 

Pyrite forms scattered disseminated grains averaging 0.0025 mm 
in size. Chalcopyrite forms disseminated grains in one patch about 
1 mm across; grains average 0.002-0.005 rnm in size, with one grain 
0.015 mm across. The large grain is rimmed by secondary hematite. 



Contact: Altered Gabbro and Amphibolite 

The sample shows the contact between a medium grained, altered 
gabbro and a fine to medium grained amphibolite. 

Gabbro 

The rock is composed of plagioclase, completely altered to 
epidote and pyroxene-hornblende, now represented by actinolite. 
Oxides are moderately abundant. 

plagioclase 
pyroxene 
hornblende 
magnetite 
ilmenite 
epidote 
sphene 
apatite 
pyrite 

55-60% 
10-12 
25-30 

3- 4 
4 -  1 

minor 
0.3 

minor 
trace 

Plagioclase forms equant grains averaging 0.5-0.8 mm in size. 
They are completely altered to epidote, which ranges in grain size 
from extremely fine to 0.2 mm. 

Clinopyroxene forms scattered megacrysts averaging 1.5-2 mm in 
size. They are completely or strongly altered to actinolite with 
pleochroism from very pale to light bluish green and yel.lowish green. 
Some of the pale actinolite contains patches of darker green actino- 
lite-hornblende. I 

Hornblende forms anhedral interstitial grains averaging 0.1-0.5 
mm in size. Pleochroism is from light yellowish green to medium 

.-- olive green. 
Magnetite and ilmenite form patches up to 0.5 mm across, con- 1 

sisting of aggregates of equant grains averaging 0.05-0.15 mm in 
size. Magnetite commonly contains minor exsolution ilmenite as irregular 
pods to elongated plates in crystallographic directions of magnetite. 
Magnetite is moderately altered to hematite, which forms plates in 
crystallographic directions in the host. Ilmenite is completely altered i 
to Ti-oxide. 

Epidote forms scattered grains up to 0.1 mm in size associated 
with hornblende and oxides. 

Sphene forms scattered anhedral grains averaging 0.03-0.05 mm in 
size. 

Apatite forms anhedral prismatic grains up to 0.2 mm long. 
Pyrite forms a few equant grains up to 0.07. mm across; it is 

strongly altered to hematite. ; 

Amphibolite 
I 

The purest amphibolite consists almost entirely of amphibole 
with interstitial magnetite. However, much of the amphibolite is con- 
taminated by assimilation? of gabbro, and contains moderately abundant 
epidote, in part obviously after plagioclase, and in part probably 
not after plagioclase. 

(continued) 



ON/9(b) (page 2 )  

w. Amphibolite (continued) 

hornblende 60-65% 
actinolite 12-15 
epidote 12-15 
magnetite 7- 6 
ilmenite minor 

Hornblende occurs as anhedral equant grains averaging 0.3-0.7 
mm in size, and as scattered equant to prismatic megacrysts up to 
2 mm across. Pleochroism is from light to medium yellowish green to 
light to medium olive green. 

Actinolite forms very pale green to bluish green interstitial 
grains averaging 0.2-0.3 mm in size. 

Epidote forms patches up to 0.5 mm across after plagioclase, 
in which epidote forms irregular extremely fine to fine grained 
aggregates. It also occurs as isolated grains and clusters of grains 
averaging 0.1-0.2 mm in size. 

Magnetite forms anhedral, equant grains and clusters averaging 
0.05-0.15 mm in size. It is slightly altered to hematite as in the 
gabbro. Ilmenite forms a few grains up to 0.2 mm in size associated 
with magnetite;. ilmenite is completely altered to Ti-oxide. 

Apatite forms scattered anhedral to prismatic grains up to 0.1 
mm long. 
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