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ASSESSMENT REPORT ON 
MARK CLAIMS GROUP 
GOLDEN M.D. 

INTRODUCTION 

The Mark Group consists of four contiguous claims totalling 

26 units. The claims are presently 100% owned by Dia Met 

Minerals Ltd. of Kelowna, B. C. C.E. Fipke was contracted 

as operator to complete two years assessment work on the 

claims. As a consequence bulk rock extraction of any macro- 

diamonds or diamond indicator minerals was completed on 

three of four helicopter collected 235 kg samples of kim- 

berlitic rocks on the claims. In addition some binocular 

microscope extractions and S.E.M. analysis of previously 

heavy mineral concentrated stream sediments from the claims 

was also completed for the period June 20, 1985 to June 

20, 1986. Microscope and thin section descriptions by 

petrographer Barbra Scott Smith on rock samples from the 

Mark claims are also given. 

LOCATION, TOPOGRAPHY, ACCESS 

The Mark claim, the principal claim of the group is located 

Latitude 51°47'~, Longitude 116°58'~, NTS 82N/15WI approximately 

55 kilometres north of Golden in the Golden Mining District. 

This claim is located on the ridge leading northerly from 

Pangman Peak forming the B.C.-Alberta border and is bounded 

by Banff National Park at the border. See Figures 1 and 2. 

The claim group extends for 3 kilometres north-south and 2 

kilometres east-west; extending westerly to Valenciennes River. 

The topography is extremely rugged and hazardous with some 

perennial snow cover and exposed precipitous slopes and cliffs. 



Elevations on the property range from 1800 metres (6000 ft.) 

at Valenciennes River to 2900 metres (9500 ft.) between Pang- 

man Peak and Bush Pass. See Figure 2. 

The claims are accessible by helicopter from Golden. There 

is reported to be road access to within 15 kilometres west 

of the property. When the logging road scheduled to be 

completed by Evans Logging Company in 1986 is completed, the 

road access distance will be shortened to about 10 kilometres 

west of the claims. 

GEOLOGY 

The Mark claims are underlain by Middle & Upper Cambrian 

to Ordovician limestones, limy slate intraformational lime- 

stone breccia and dolomite. These N.W. trending isoclinally 

folded and thrusted marine carbonate units are intruded by at 

least seven subvertical kimberlitic diatremes that outcrop 

or partially outcrop on the claims (refer fig. 3 ) A kim- 

berlitic picroilmenite with 4.32% Cr203 and 13.46% MgO as 

well as fourteen chromites were previously recovered from the 

Big Mark (sample #1) diatreme that outcrops over an area of 

17 acres, 2/3 of which is in Banff Park and 1/3 of which out- 

crops on the claims. A microdiamond chip was recovered from 

a 35 kg assorted kimberlitic talus collected downslope from 

the largest outcroping Big Mark pipe (refer to Northcotes 

June, 1983 assessment report). 

METHODOLOGY 

1. FIELD 

The three '35 - kg bulk rock samples processed in the 1986 

assessment period were collected with the use of a heli- 

copter by geologist C. Fipke from sites New Mark Lower, 



Mark 6 and Big Mark Lower Talus  ( f i g . 3  ) .  The foremost  

samples a r e  rock ou tc rop  samples c o l l e c t e d  from s e v e r a l  

l o c a l s  f r0m.a  new l o c a t e d  d ia t reme a s  w e l l  a s  from s e v e r a l  

l o c a l s  from Big Mark d ia t reme.  The 1 ; t t e r  bu lk  sample 

c o n s i s t s  of a s s o r t e d  d ia t reme t a l u s  c o l l e c t e d  from t h e  

g e n e r a l  a r e a  from which t h e  prev ious  rock sample t h a t  

con ta ined  EI microdiamond ( r e f e r  t o  Nor thco te ' s  1983 

assessment r e p o r t )  had been c o l l e c t e d .  

The rock samples macroscopical ly  and mic roscop ica l ly  t h i n  

s e c t i o n  desc r ibed  by pe t rographer  Barbra S c o t t  Smith were 

a l s o  c o l l e c t e d  by g e o l o g i s t  C .E .  Fipke. "Sample 1 "  

Appendix I was c o l l e c t e d  from t h e  ou tc rop  sample Mark 6 

from t h e  Big Mark d ia t reme.  Samples ( 2  t o  1 6 )  i n c l u s i v e  

were a s s o r t e d  rock f l o a t  samples found on t h e  B i l l  I 

c la ims  i n  t h e  Valenciennes River  between sample s i t e s  

J16 and J17 ( f i g .  3 ) . 

2 .  LABORATORY 

The t h r e e  235 kg samples were crushed and pu lva r i zed  t o  

-6 mesh and s lowly b a l l  m i l l e d  over  a 3 t o  4 week pe r iod .  

About every 4 hours  t h e  b a l l  m i l l  p roduc ts  were w e t  s i eved  

t o  -20 mesh and t h e  r e s u l t a n t  -6+20 mesh produc ts  resub- 

m i t t e d  t o  b a l l  m i l l i n g  u n t i l  n e a r l y  a l l  of t h e  rock samples 

were -20 mesh. The e n t i r e  t 3 5  kg of b a l l  m i l l  p roduc ts  

were subsequent ly  washed and wet s i eved  i n  70 g a l l o n s  of 

wate r  s o  t h a t  t h e  l i g h t  c l a y  f r a c t i o n  suspensions  were 

decanted from s e t t l e d  o u t  d e t r i t a l  components of t h e  b a l l  

m i l l e d  produc ts .  The 70 g a l l o n s  of l i g h t  c l a y  f r a c t i o n s  

and wate r  were placed i n  5 g a l l o n  p a i l s  and s e t t l e d  over  

a one month pe r iod  s o  t h a t  t h e  s e t t l e d  c l a y  components 



c o u l d  b e  removed from most of  t h e  w a t e r .  The e n t i r e  

d e t r i t a l  components w e r e  t h e n  d r i e d ;  TBE and M I  heavy 

l i q u i d  s e p a r a t e d ;  and e l e c t r o m a g n e t i c  s e p a r a t e d  i n t o  

heavy magne t i c  ( H M )  , I l m  ( i l m e n i t e )  , Py-Crd (Pyrope-  

Chrome Diops ide )  and D (diamond) c o n c e n t r a t e s .  With 

t h e  e x c e p t i o n  of  t h e  HM c o n c e n t r a t e s  most of t h e  con- 

c e n t r a t e s  w e r e  b i n o c u l a r  mic roscope  i n s p e c t e d  by t e c h n i c i a n s  

f o r  any i n d i c a t o r  m i n e r a l s  p r e s e n t  i n  t h e  c o n c e n t r a t e s .  

Any p o s s i b l e  i n d i c a t o r  m i n e r a l s  were p l a c e d  i n  v i a l s .  

Owing t o  t h e  p r e s e n c e  of  abundance c o l o r l e s s  t o  w h i t i s h  

c a r b o n a t e ,  a p a t i t e ,  z i r c o n  and o t h e r  t i n y  m i n e r a l s  t h a t  

c o u l d  be  m i s t a k e n  f o r  s m a l l  diamond, t h e  " D "  c o n c e n t r a t e  

of  sample Big Mark Lower T a  2 was u n i n s p e c t e d  i n  d e t a i l .  

I n s t e a d  t h i s  l a r g e  c o n c e n t r a t e  was s u b m i t t e d  f o r  a s e r i e s  

of a c i d  t r e a t m e n t s  d e s i g n e d  t o  d e s t r o y  t h e  m i n e r a l s  

p o t e n t i a l l y  mis taken  f o r  diamonds,  p r i o r  t o  b i n o c u l a r  

microscope examinat ion .  Only a b o u t  1600 of t h e  e s t i m a t e d  

6600 p o s s i b l e  i l m e n i t e s  and c h r o m i t e s  p r e s e n t  i n  t h e  

i l m e n i t e  and Py-Crd c o n c e n t r a t e s  o f  t h e  same sample were 

b i n o c u l a r  microscope e x t r a c t e d  f o r  S.E.M. a n a l y s i s .  



The possible chromites and ilmenites were mounted on 

polished sections and S.E.M. area scanned for Cr-Mg- 

Ti-Fe to determine the presence of possible indicator 

minerals. Five grains from the "D" concentrate of Mark 

6 sample were S.E.M. tested for the presence of diamond. 

In addition five potentially kimberlitic ilmenites and 

chromites as well as a chromite standard were S.E.M. 

semi quantitatively analysed. 

The 16 rock hand samples were diamond sawed in half 

and macroscopically examined by Barbra Scott Smith. 

Petrographic thin sections were made of parts of the 

hand specimen and examined by Barbra Scott Smith with 

a petrographic microscope. 

RESULTS AND DISCUSSION OF RESULTS 

No diamonds were found in the binocular microscope examination 

of the "D" concentrates of the New Mark Lower rock or the 

Mark 6 bulk rock samples. The acid treatment required to 

remove interference minerals on the Big Mark Lower Talus 2 

"Dl' concentrate prior to microscope examination was not com- 

pleted at the time of report. It is thus not yet known if 

this important sample, collected in the area from which the 

microdiamond had previously been recovered, is diamondiferous. 

Five grains binocular microscope picked as possible macrodiamond 

from the "D" concentrate of the Mark 6 sample turned out on 

S.E.M. analysis to be zircon and apatite. 

The scanning electron microscope elemental area scans (Plates 

1 to 11) indicate that chromite (green) with some minor magnetite 

(yellow) is the primary opaque mineral present in the three 

bulk rock samples concentrate. Only three grains of ilrnenite 

(red) could be identified in the area scans of New Mark Lower 



concentrate grains and four grains of ilmenite (red) in 

Mark 6 concentrate grains. In addition three grains of 

ilmenite were detected in the Big Mark Lower Talus 2 area 

scan (plate 6) however an additional 200 mounted grains of 

possible ilmenite and an additional estimated 5500 grains 

of opaques (chromites, ilmenites and magnetites) were un- 

picked from the concentrates. 

Even though most or all of the ice present on the x-ray 

detector had been removed prior to analysis of unknowns, 

the semi quantitative S.E.M. analysis of the standard 

(plate 17) is inaccurate. As a consequence the analysis of 

plates 12 to 16 are probably incorrect. At best plates 12 

to 16 indicate that the grains are chromite. Plate 14 indicates 

the grain analysed is ilmenite. However, as there is a sug- 

gestion that the MgO content is greater than 2 to 3% (ie the 

result is 6.03% MgO) this grain could be picro(kimber1itic) 

ilmenite. 

The estimated bulk sample results of this report are plotted 

with all previous results on figure 3. 

The petrographic results of Barbra Scott Smith (Appendix 1) 

indicate that the float rocks collected from the Valenciennes 

on the BILL I claim are tuffaceous crator facies breccia's 

(samples I, 3, 5, 10, 13 and 14) and olivene-clinopyroxene 

lamprophyre (samples 2, 6, 7, 8, 9, 12, 15 and 16). According 

to Barbra Scott Smith sample 4 is probably also an i y r i c o u s  

rock but is different from the other in that it is composed 



predominan t ly  of  p o s s i b l e  f e l d s p a r  w i t h  o n l y  r a r e  p r o b a b l e  

m a f i c  p h e n o c r y s t s .  

CONCLUSIONS 

The S.E.M. diamond i n d i c a t o r  m i n e r a l  r e s u l t s  o f  p l a t e s  1 

t o  16 a r e  c o n s i s t e n t  w i t h  p r e v i o u s  F a l c o n b r i d g e  M e t a l u r g i c a l  

l a b  r e s u l t s  ( N o r t h c o t e ' s  r e p o r t ,  Assessment  1983,  P.12) 

whereby 1 3  c h r o m i t e  and 1 p i c r o i l m e n i t e  from t h e  Big Mark 

T r o c k  sample c o l l e c t e d  a t  t h e  same l o c a l  a s  t h e  Mark 6 sample 

( f i g u r e  3)  . 

A s  p i r c r o i l m e n i t e  o f  4.03% Cr203 and 13.46% MgO ( N o r t h c o t e ' s  

1983,  Appendix A)  and abundant  c h r o m i t e s  have been c o n c e n t r a t e d  

from r o c k  samples  d e s c r i b e d  by B a r b r a  S c o t t  Smith  a s  p r o b a b l e  

t u f f a c e o u s  c r a t o r  f a c i e s  b r e c c i a s  t h e  Big Mark d i a t r e m e  o u t c r o p s  

(sample  1, Mark 6  etc.  of  F i g u r e  3 )  a r e  p robab ly  k i m b e r l i t e  

c r a t o r  f a c i e s .  

RECOMMENDATIONS 

A f t e r  a c i d  d i g e s t i o n  t o  remove diamond i n t e r f e r e n c e  m i n e r a l s ,  

t h e  Big Mark Lower Ta I'D" s h o u l d  b e  b i n o c u l a r  mic rosccpe  checked 

f o r  macrodiamond. The t i n y  -150 mesh p o r t i o n s  of t h e  r e s u l t a n t  

"D" c o n c e n t r a t e s  shou ld  b e  S.E.M. a r e a  scanned f o r  t h e  p r e s e n c e  

o f  p u r e  "C" (microdiamond) a s  it i s  u n l i k e l y  t h e  t e c h n i c i a n s  

would have d e t e c t e d  t i n y  -150 mesh microdiamonds i n  t h e  con- 

c e n t r a t e s  b i n o c u l a r  microscope examined. A s  it i s  p r o b a b l e  

t i n y  microdiamonds would be l o s t ,  i n  t h e  c o n c e n t r a t i n g  p r o c e s s  

u s e d ,  t h e  c l a y  t a i l i n g s ,  a s  w e l l  a s  i n t e r m e d i a t e  and l i g h t  



tailings saved should be fused in an autoclave to destroy 

or etch all minerals but microdiamond. Only in this way 

will it be possible to establish whether or not the bulk 

samples treated are diamondiferous. K. E. Northcote 

(1983 page iii) has recommended that at least 40 bulk '35 

kg samples need be tested for microdiamond, to determine 

which kirnberlite phases present on the claims are diamond- 

if erous. 

The inaccurate S.E.M. analytical result problem need be 

identified and corrected. As previous analysis, before 

an ice on the detector problem was identified, were very 

accurate and as the ice on the detector has apparently been 

removed, it is possible a humanistic parameter input error 

is involved. In fact the high MgO value of the chromite 

standard (plate 17) suggests that the Be window thickness 

parameter inputed maybe inexcess of the actual thickness 

of the Be window used. 
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LIST-%-ZAF: 
+ LABEL = M K  6 C H R M  # l  

17-SEP-86 11:36:28 
300.006 LIVE SECONDS 

K V =  15. T I L T = 4 0 .  T K O F F = 4 3 .  
Z A F  CORRECTION 

M G K  0.0982 1.085 0.700 1.002 
ALK 0.0720 1.057 0.731 1.000 
T I K  0.0039 0.958 0.999 1.115 
C R K  0.3091 0 . 9 5 4  1.003 1.020 
FEK 0.0923 0.953 0.981 1.000 

WT % 

ELEM CPS ELEM O X  l D E  
MGK 213.8555 12.90 21.39 
ALK 254.1047 9.32 17.62 
T I K  10.8898 0.37 0.61 
C R K  677.7558 31.65 46.26 
FEK 145.0636 9.88 14.12 

PLATE 1 2  



LIST-%-ZAF: 
-..r L ABEL = M K  6 C H R M  #2 

17-SEP-86 11:50:22 
300.002 LIVE SECONDS 

K V =  15. T I L T = 4 0 .  T K O F F = 4 3 .  
ZAF CORRECTION 

MGK 0.0986 1.084 0.705 1.002 
ALK 0.0775 1.056 0.734 1.000 
TIK 0.0038 0.957 0.999 1.112 
CRK 0.3019 0.953 1.003 1.020 
FEK 0.0910 0.951 0.982 1.000 

W T  % 
ELEM C P S  ELEM O X  I DE 
MGK 210.0519 12.87 21.34 
ALK 267.6115 10.00 18.90 
T I K  10.3099 0.35 0.59 
C R K  647.4955 30.95 45.24 
FEK 139.8723 9.74 13.93 

PLATE 13 



1, I ST-%-ZAF : 
.c LABEL = N M K  L ILM 1 

17-SEP-86 12:31:46 
300.004 LIVE SECONDS 

K V =  15. T I L T = 4 0 .  T K O F F = 4 3  
ZAF CORRECTION 

M G K  0.0247 1.122 0.604 1.000 
T I K  0.2811 0.994 1.002 1.038 
M N K  0.0257 0.972 0.984 1.000 
FEK 0.3092 0.990 0.989 1.000 

W T  % 
ELEM C P S  ELEM O X  I D E  
MGK 57.7659 3.64 6.03 
T I K  844.3718 27.19 45 - 3 5  
MNK 51.3326 2.69 3.47 
FEK 522.4196 31.58 45.15 

PLATE 14 



LIST-%-ZAF: 
t LABEL = N M K  L C H R  1 

17-SEP-86 12:57:43 
300.002 L I V E  SECONDS 

K V =  15. T I L T = 4 0 .  T K O F F = 4 3  
ZAF CORRECTION 

M G K  0.0983 1.087 0.692 1.002 
ALK 0.0619 1.059 0.724 1.001 
C R K  0.3320 0.956 1.004 1.019 
FEK 0.0883 0.955 0.980 1.000 

W T  % 
ELEM C P S  ELEM O X  l D E  
MGK 249.3983 13.05 21.63 
ALK 254.2050 8.06 15.23 
C R K  847.7610 33.96 49.63 
FEK 161.6556 9.45 13.50 

PLATE 15 



LIST-%-ZAF: - LABEL = B M K  L T  2 C H R  

17-SEP-86 13:33:53 
300.002 L I V E  SECONDS 

K V =  15. T I L T = 4 0 .  T K O F F = 4 3 .  
ZAF CORRECT1 O N  

M G K  0.0975 1.085 0.702 1.002 
ALK 0.0755 1.056 0.733 1.000 
T I K  0.0043 0.958 0.999 1.113 
C R K  0.3037 0.953 1.003 1.021 
FEK 0.0933 0.952 0.982 1.000 

W T  % 
ELEM C P S  ELEM OX I D E  
MGK 269.3081 12.77 21.17 
ALK 338.1043 9.76 18.43 
T I K  15.0832 0 . 4 0  0.67 
C R K  844.6974 31.10 45.46 
FEK 185.9287 9.98 14.27 

PLATE .16 



L a  I ST-%-ZAF : - LABEL = CHROMITE STD 
17-SEP-86 13:46: 15 

300.001 LIVE SECONDS 
KV= 15. TILT=40. TKOFF=43. 

ZAF CORRECTION 

MGK 0.0954 1.092 0.677 1.001 
ALK 0.0443 1.063 0.715 1.001 
CAK 0.0011 1.058 0.989 1.045 
CRK 0.3694 0.960 1.004 1.016 
FEK 0.0812 0.959 0,977 1.000 

WT % 
ELEM CPS ELEM OX I DE 
MCK 156.0827 12.89 21.37 
ALK 117.4262 5.82 11.00 
CAK 2.8933 0.10 0.14 
CRK 608.5511 37.70 55.10 
FEK 95.9130 8.67 12.40 

OXIDE % OF 
STANDARD 

1 5 . 2 0  
9 . 9 2  
0 .12  

60.5 
13 .04  

PLATE 17 



APPENDIX I 

Pe t rography  

by BARBRA SCOTT SMITH 



, .<  ' 

A l . 1  SAMPLE 1 \ / > I f  ' 

A 1  .l. 1  M a c r o s c o p i c  E x a m i n a t i o n  

The sample i s  a  b r e c c i a  w i t h  an o v e r a l l  g r e y  c o l o u r  b u t  i t  i s  composed o f  

a  v a r i e t y  o f  f r agmen ts  i n c l u d i n g  b l a c k ,  g r e y ,  g reen,  o rangy  b r o w n  and  l i g h t e r  

t y p e s .  The f ragmen t ' s  r e a c h  6cm i n  s i z e .  The sample d i s p l a y s  a  p o s s i b l e  f a b r i c  

p a r a l l e l  t o  t h e  main  p l a n e  o f  t h e  sample. The m a t r i x  t o  t h e  f ragments  i s  f i n e -  

g r a i n e d ,  b l u e - g r e y  m a t e r i a l .  

A 1 . 1  . 2  M i c r o s c o p i c  E x a m i n a t i o n  

The f r a g m e n t a l  n a t u r e  o f  t h i s  sample observed i n  hand specimen i s  a l s o  

obv ious  i n  t h i n  s e c t i o n  ( P l a t e  1 ) .  The r o c k  compr i ses  a  v a r i e t y  o f  f r a g m e n t s  now 

p r o d o n ~ i r ~ a r l t l y  cornposed o f  c a r b o n a t e  as w e l l  as some g r a i n s  ( g e n e r a l l y  l e s s  t h a n  

11rir11) of  q u a r t z .  The sanlple has been deformed and has a  s u b - p a r a l  l e l  f o l i a t i o n  

t h r o u 9 h o u t  t h e  r o c k .  1 h e  t e x t u r e  o f  t h e  r o c k  i s  perhaps b e s t  compared t o  a  

f l  aser  s t r u c t u r e  (AGI d i c t i o n a r y  d e f i n i t i o n : -  s m a l l  l enses  o f  g r a n u l a r  m a t e r i a l  

a r e  s e p a r a t e d  b y  wavy r i b b o n s  and  s t r e a k s  o f  f i n e l y  c r y s t a l  1  i n e ,  f o l i a t e d  

m a t e r i a l  u s u a l l y  as aggregates  o f  p a r a l l e l  s c a l e s  i n  wavy o r  b e n t  l i n e s )  where 

t h e  c o a r s e r  f r a g m e n t s  w h i  c t ~  h a v e  u n d e r g o n e  m ino r  amounts o f  d e f o r m a t i o n  a r e  

separa ted by  wavy r i b b o n s  and s t r e a k s  o f  f o l i a t e d  m a t e r i a l .  The 1 a r g e r  and more 

cornpeten t f r a g m e n t s  a r e  p r e d o n l i  n a n t l y  composed o f  u n i f o r m  ( w i t h i n  i n d i v i d u a l  

f r a g m e n t s ) ,  f i n e - g r a i n e d  ( m o s t l y  l e s s  t h a n  0.lmm) c a r b o n a t e  ( P l a t e  1  ) .  The g r a i n  

s i z e  i s  somewhat v a r i a b l e  b e t w e e n  d i f f e r e n t  f r a g m e n t s .  These f ragmen ts  may 

r e p r e s e n t  x e n o l i t h s  o f  c o u n t r y  r o c k  w h i c h  i s  a p p a r e n t l y  1  i r ~ l e s t o n e  ( C . F i p k e ,  

pers.comn1.)  b u t  t h e  a u t h o r  has n o t  exanl ined any samples fro111 t h e  c o u n t r y  r o c k  

f o r  compar ison.  O t h e r  f r a g m e n t s  w h i c h  a r e  g e n e r a l l y  s m a l l e r  i n  s i z e  h a v e  a  

d i f f e r e n t  a p p e a r a n c e .  They  a r e  composed o f  c a r b o n a t e  and a  l ow  b i r e f r i n g e n t  

m a t e r i a l  ( s e r p e n t i n e ? )  t o g e t h e r  w i t h  sorne opaque m i n e r a l  g r a i n s  w h i c h  h a v e  a  

u n i f o r m  d i s t r i b u t i o n  t h r o u g h o u t  t h e s e  f ragmen ts  ( P l a t e  3 ) .  P o s s i b l e  a l t e r e d  m ica  

and a p a t i t e  can be seer1 i n  sorne f ragmen ts .  T e x t u r a l  v a r i a t i o n s  i n  t h e  c a r b o n a t e  

o f  some o f  t h e s e  f r a g m e n t s  s u g g e s t s  t h a t  t h e y  may o r i g i n a l l y  h a v e  h a d  an 

i r i e q u i g r a n u l a r ,  p r o b a b l y  p o r p h y r i t i c  t e x t u t - e  ( P l a t e  4 ) .  A1 t l ~ o u g h  p h e n o c t - y s t s  

seem t o  be p r e s e n t  i n  t h e s e  f ragmen ts  t h e i r  o r i g i n a l  n a t u r e  canno t  be d i s c e r n e d  

b u t  may i n c l u d e  c l i n o p y r o x e n e  and/or  o l i v i n e .  



The p o s s i b l e  c o u n t r y  r o c k  x e n o l i t h s  a p p e a r  t o  h a v e  undergone l i t t l e  

dc fo r rna t i on  e x c e p t  f o r  some m i n o r  b r i t t l e  f r a g m e n t a t i o n  w h i c h  h a s  o c c u r r e d  a t  

t h e  v e r y  ex t remes ( a l o n g  t h e  f o l i a t i o n )  o f  some x e n o l i t h s  ( P l a t e  1 ) .  A  f i b r o u s ,  

low b i r e f r i n g e n t ,  s e r p e n t i n e - l i k e  m a t e r i a l  has c r y s t a l l i s e d  i n  e l o n g a t e  pa tches  

p e r p e n d i c u l a r  t o  t h e  ma in  d e f o r m a t i o n  f a b r i c  wh ich  a r e  g e n e r a l l y  l o c a t e d  a t  t h e  

extremes ( a l o n g  t h e  f o l i a t i o n )  o f  b o t h  t h e  x e n o l i t h s  and q u a r t z  g r a i n s  ( P l a t e  

1 ) .  These f e a t u r e s  resemb le  s t r a i g h t  f i b r e  p r e s s u r e  f r i n g e s  i n  wh ich  t h e  f i b r e  

a x i s  i s  p a r a l l e l  t d  t h e  f o l i a t i o n .  The p r o b a b l e  i gneous  f r a g m e n t s  s e l d o m  show 

these f e a t u r e s  b u t  i n  c o n t r a s t  have undergone p l a s t i c  d e f o r m a t i o n  wh ich  i n  some 

cases i s  ex t reme and i s  r e s p o n s i b l e  f o r  t h e  f l a s e r - l i k e  s t r u c t u r e s  ( P l a t e  2 ) .  

A 1 . l  . 3  C o n c l u s i o n  

T h i s  sar i~p le  i s  a  f r a g m e n t a l  r o c k  wh ich  appears t o  be composed of p o s s i b l e  

c o u n t r y  r o c k  x e n o l i t h s  o f  f i n e - g r a i n e d  ca rbona te ,  i n d i v i d u a l  q u a r t z  g r a i  n s  and 

p r o b a b l e  i g n e o u s  f r a g m e n t s .  The s a m p l e  h a s  been somewhat deformed p r o d u c i n g  

t e x t u r e s  c o m p a r i b l e  t o  f l a s e r  s t r u c t u r e s  i n  p a r t s  o f  t h e  sample. 

A1.2 SAMPLE 2 

A1.2.1 - M a c r o s c o p i c  E x a m i n a t i o n  

The sample has a  m o t t l e d  appearance, i s  b rown ish  i n  c o l o u r  on weathered 

s u r f a c e s  b u t  on a  f r e s h  s u r f a c e  h a s  an  o v e r a l l  g r e y  c o l o u r .  The t e x t u r e  

d i s p l a y e d  on  a  p o l i s h e d  c u t  s u r f a c e  o f  t h e  s a m p l e  s u g g e s t s  t h a t  i t  i s  a  

p o r p h y r i t i c  igneous r o c k .  The most  c o n s p i c u o u s  f e a t u r e  i s  t h e  o c c u r r e n c e  o f  

numerous g r e e n  pseudomorphed p h e n o c r y s t s .  They g e n e r a l l y  appear t o  be  euhedra l  

w h i l e  some complex m u l t i p l e  g row th  agg rega tes  a r e  a l s o  p -esen t .  The m o r p h o l o g y  

of t h e  phenoc rys ts  sugges ts  t h a t  t h e y  were p r o b a b l y  pyroxene.  Othcr- da rk  g r e y ,  

~ : i ~ n e r a l l y  a n h e d r a l  p a t c h e s  m a y  t . e p r e s e n t  a n o t h e r  a l t e r e d  p h e n o -  

( r y s t d l  l ~ ~ ~ a c r o c r y s t a l  111 i  r i e r a l  , p o s s i b l y  0 1  i v i  tie. 1 he m a t r i x  compr i ses  nurnerous 

?reen t o  m i l k y  m i c r o p h e n o c r y t s ,  o f t c r ~  w i t h  l a t h - l i k e  shapes, i n  a  f i  n e - g r a i  ned  

~ ~ ~ ~ t r i x .  



A1.2.2 M i c r o s c o p i c  E x a m i n a t i o n  

As n o t e d  i n  t h e  m a c r o s c o p i c  e x a m i n a t i o n ,  t h e  sample i s  a  p o r p h y r i t i c  

igneous r o c k .  Two v a r i e t i e s  o f  p h e n o c r y s t s  a r e  p r e s e n t  ( P l a t e  5 ) .  The m o s t  

c o n s p i c u o u s  and d o m i n a n t  p h e n o c r y s t s  a r e  g r e e n i s h  b r o w n  i n  c o l o u r  i n  t h i n  

s e c t i o n ,  range i n  s i z e  up t o  3mm and a r e  now composed o f  c a r b o n a t e  and p r o b a b l e  

c l a y  m i n e r a l s .  V a r i a t i o n s  i n  c o l o u r ,  t e x t u r e  and m i n e r a l o g y  i n  t h e  a1 t e r a t i o n  

p roduc ts  of t h e s e  p h e n o c r y s t s  sugges ts  t h a t  t h e y  were o r i g i n a l l y  zoned. Many o f  

t l i e s e  p h e n o c r y s t s  a r e  e u h e d r a l  w i t h  l a t h - 1  i k e  shapes  and  h e x a g o n a l  b a s a l  

s e c t i o n s  as w e l l  as  m o r e  c o m p l e x  m u l t i p l e  g r o w t h  a g g r e g a t e s  w h i c h  i n c l u d e  

' r o s e t t e s  ' o f  1  a t h - 1  i k e  c r y s t a l s .  A l l  t h e s e  f e a t u r e s  s u g g e s t  t h a t  t h i s  

phenoc rys t  phase was o r i g i n a l l y  c l i n o p y r o x e n e .  The o t h e r  c o a r s e  c o n s t i t u e n t  o f  

t h i s  r o c k  i s  now composed of m i c r o c r y s t a l  l i n e  c a r b o n a t e  wh ich  has a  g r e y  c o l o u r  

i n  t h i n  s e c t i o n .  Most  o f  t h e s e  c r y s t a l s  a r e  l e s s  t h a n  2.5mni i n  s i z e  and a r e  

suohedra l  t o  a n h e d r a l .  I n  most cases t h e  n a t u r e  o f  t h e s e  pseudomorphs suggests  

t h a t  t h e s e  g r a i n s  were o r i g i n a l l y  o l i v i n e  b u t  t h e  o c c a s i o n a l  r e c t a n g u l a r  shaped 

g r a i n  wou ld  be somewhat a t y p i c a l  o f  o l i v i n e ,  b u t  m i g h t  be expec ted  t o  o c c u r  i n  

r o c k s  o f  t h i s  t y p e .  

The m a t r i x  t o  t h e  p h e n o c r y s t s  i s  composed o f  numerous m i c r o p h e n o c r y s t s ,  

m o s t l y  w i t h  l a t h - l i k e  s h a p e s ,  w h i c h  r e s e m b l e  t h e  p r o b a b l e  c l i n o p y r o x e n e  

p h e n o c r y s t s  ( P l a t e  6 ) .  D i s c e r n i b l e  p r i m a r y  c o n s t i t u e n t s  o f  t h e  groundmass a r e  

r r ~ i c a  and opaque m i n e r a l s  ( P l a t e  6 ) .  The m i c a  o c c u r s  as a1 t e r e d  r e c t a n g u l a r  

p l a t e s  and hexagonal  b a s a l  s e c t i o n s  wh ich  a r e  m o s t l y  l e s s  t h a n  0.3mn i n  s i z e  and 

p l e o c h r o i c  f r o m  brown t o  v e r y  p a l e  brown o r  c o l o u r l e s s .  Smal l  ( l e s s  t h a n  O.lmm) 

opaque g r a i n s  o c c u r  t h r o u g h o u t  t h e  groundmass and a r e  g e n e r a l l y  euhedra l  t o  

subhedra l  i n  shape and a r e  p r o b a b l y  s p i n e l s .  Rare  t r a n s l u c e n t ,  brown, g r a i n s  a r e  

p r o b a b l y  C r - A l - s p i n e l s .  Some g r a i n s ,  wh ich  a r e  r a t h e r  s i m i l a r  i n  appearance t o  

t h e  p h l o g o p i  t e  o c c u r  as subhedra l  hexagonal  c r y s t a l s  b u t  h a v e  s l  i g h t  l y  h i g h e r  

r e l i e f ,  a r e  c l e a r e r  and i s o t r o p i c ,  may be  g a r n e t s  ( o f  t h e  a n d r a d i t e i m e l a n i t e l -  

scho r lom i  t e - t y p e )  r a t h e r  t h a n  b a s a l  s e c t i o n s  o f  p h l o g o p i  t e .  

The r e m a i n d e r  o f  t h e  g r o u n d m a s s ,  w h i c h  o c c u r s  i n t e r s t i t i a l l y  t o  t h e  

m i n e r a l s  d e s c r i b e d  above, i s  cornposed o f  a low b i r e f r i n g e n t ,  somewhat f i b r o u s  

n i i  n e r a l  w h i c h  r e s e n ~ b l e s  s e r p e n t i n e  as we1 1 as f i n e - g r a i n e d  ( l e s s  t h a n  0.05mm) 

carbonate  ( P l a t e  6 ) .  The o r i g i n a l  n a t u r e  o f  t h i s  p a r t  o f  t h e  g roundmass  i s  

d i f f i c u l t  t o  assess as t h i s  i l l i ne ra logy  may be  t o t a l l y  secondary .  



A1.2.3 C o n c l u s i o n s  

The s a m p l e  i s  s u b s t a n t i a l l y  a l t e r e d  w h i c h  masks many o f  t h e  o r i g i n a l  

f e a t u r e s  o f  t h e  r o c k  b u t  on t h e  o t h e r  h a n d  many p r i m a r y  f e a t u r e s  c a n  b e  

d i sce rned .  The sample i s  a  magmatic o r  hypabyssa l  r o c k .  The r o c k  appears t o  have 

o r i g i n a l  l y  been composed o f  p h e n o c r y s t s  and m i c r o p h e n o c r y s t s  o f  c l  i n o p y r o x e n e  

t o g e t h e r  w i t h  l e s s  a b u n d a n t  p h e n o c r y s t s  o f  o l i v i n e  s e t  i n  a  f i n e r  g r a i n e d  

groundmass w h i c h  c o n t a i n s  m i c a ,  s p i n e l  a n d  p e r h a p s  some a n d r a d i t e / -  

r ~ c l  a n i  t e / s c h o r l o n i i  t e - t y p e  g a r n e t .  The o r i g i n a l  n a t u r e  o f  t h e  b a s e  o f  t h e  

groundmass i s  d i f f i c u l t  t o  a s s e s s  b u t  i t  i s  now composed o f  c a r b o n a t e  and 

p o s s i b l e  s e r p e n t i n e .  

A 1 . 3  SAMPLE 3 

A1.3.1 M a c r o s c o ~ i c  E x a m i n a t i o n  

The sample i s  a  g reen -g rey  b r e c c i a .  The f ragmen ts  r e a c h  2cm i n  s i z e  and 

t h e  l a r g e r  ones a r e  g e n e r a l l y  f i n e - g r a i n e d ,  g rey  c o l o u r e d  ( c a r b o n a t e ? ) .  tiurnerous 

- s m a l l e r  f r agmen ts  o f  a  d i f f e r e n t  t y p e  o c c u r  i n  t h e  o v e r a l l  g r e e n i s h  m a t r i x .  

A1.3.2 M i c r o s c o ~ i c  Exarni n a t i o n  

The t h i n  s e c t i o n s  e x a m i n e d  w e r e  c u t  t o  a v o i d  t h e  l a r g e r  x e n o l i t h s .  

Examination o f  t h e  t h i n  s e c t i o n s  c o n f i r m s  t h e  f r a g m e n t a l  n a t u r e  o f  t h e  r o c k  b u t  

t h e  sa~r ip le i s  e x t e n s i v e l y  a l t e r e d  and n o t  a l l  p r i m a r y  f e a t u r e s  a r e  d i s c e r n i b l e .  

I n  t h e  t h i n  s e c t i o n s  t h e  f ragmen ts  a r e  g e n e r a l l y  l e s s  t h a n  4mm i n  s i z e .  The 

f r a g m e n t s  a r e  u s u a l l y  a n g u l a r  and c o m p r i s e  two main  v a r i e t i e s .  One t y p e  a re  

conrposed o f  c a r b o n a t e  wh ich  i s  g e n e r a l  l y  r e l a t i v e l y  f i n e - g r a i  ned  w i t h  u n i  f o r m  

t e x t u r e s .  These a r e  p r o b a b l y  s i m i l a r  t o  t h e  l a r g e r ,  g r e y - c o l o u r e d  f ragments 

observed i n  hand s p e c i m e n  and niay r e p r e s e n t  f r n g r r i e n t s  o f  t h e  c o u n t r y  r o c k  

l l ~ i ~ e s t o r ~ e .  The o t h e t -  t y p e  o f  fragrr lent appears t o  be o f  a  p o r p h y r i t i c  igneous 

r o c k  ( P l a t e  7 ) .  Nunlerous phenoct-ys1.s o c c u r  w i t h i n  t h e s e  f r a g i l i e n t s .  T h e  

p h e n o c r y s t s  have been t o t a l  l y  pseudo~norphosed by c a r b o n a t e  and i t  i s  d i f f i c u l t  

t o  i d e n t i f y  t h e  o r i g i n d l  n a t u r e  o f  t h c  g r a i n s  b u t  t h e y  r n a y  h a v ?  b e e n  

c 1 i r ~ o p y r o x c n e  ( +  01 i v i n e ? )  . The gr'ourid~nass o f  t hese  fragrr lents i s  now co~riposed 

predon l i r lan t ly  o f  c a r b o n a t e  arid (1 l o w  b i r e f  t - i n g e n t  n l i  n e r a l  ( s e r p e n t i n e ?  ) b u t  

p r i ~ ~ i a r - y  c o n s t i t u e n t s  i n c  l i rded f i nc? opaque r l ~ i n e r a l  s and d l a t h - l i k e  rn ine ra l  

( c l i n o p y r o x e n e  o r  r n e l i l i t e ! ) .  I l i o  r e ~ n d l r r d u t -  o f  t h e  r o c k  w h l c l l  rnay i n c l u d e  

smal  l e r  f r a g m e n t s  (7s we1 1 J S  p o s s i b l c  n is t . r ix  t o  t h e  f ragn ien ts  i s  composed o f  



carbonate  and i t  i s  not  p o s s i b l e  t o  determine t h e  or ig inal  nature of these 

areas.  

A1.3.3 Conclusions 

Sample 3 i s  an extensively a l tered fragmental rock which i s  composed of 

fragments of possible country rock limestone and porphyri t ic  igneous (magmatic) 

material.  

G1.4.1 Macroscopic Examination 

This sample i s  a f i n e  g ra ined  mot t led  g reen i sh  grey rock w i t h  a  few 

l ighter  and darker patches. The darker patches might represent phenocrysts. 

k1.4.2 Microscopic Examination 

The rock i s  somewhat a l t e red  and cut  by secondary veins o f  carbonate. I t  

has a uniform texture  except fo r  a few green pseudomorphs ( c h l o r i t e )  which may 

represent ra re  maf i c  phenocrysts. The main minerals of thi  s  rock are carbonate 

and possible fe ldspar .  The carbonate may be secondary and the possible feldspar 

occurs as  re la t ive ly  coarse grained ( l m m )  in ter locking,  equant c ry s t a l s .  I t  i s  
n o t  possible f o r  the author t o  make any f u r t h e r  comments wi thou t  a d d i t i o n a l  

mineralogical work. 

A1.4.3 Conclusions 
-- 

The rock forming sa~riple 4 niay be a fcldspathic (containing ra re  mafic 

ptienocrysts) igneous rock ( a n d e s i t i c ? ) .  I t  i s  n o t  p o s s i b l e  t o  make f u r t h e r  

comment frorn t h i s  invest igat ion.  



A 1 . 5  SAMPLE 5 

- A1.5.1 M a c r o s c o p i c  E x a m i n a t i o n  

T h i s  sample i s  a  r e l a t i v e l y  c o a r s e  (2cm) b r e c c i a  w h i c h  c o n t a i n s  abundant 

a n g u l a r  g r e y  t o  b l a c k ,  f i n e  g r a i n e d  f r a g m e n t s  as w e l l  as  f e w e r  g r e e n i s h  

f ragments wh ich  may be  igneous.  The m a t r i x  appears t o  be w h i t e .  

A1.5.2 M i c r o s c o p i c  E x a m i n a t i o n  

The sanip l  e i s composed o f  numerous l a r g e  c a r b o n a t e - r i c h  f ragmen ts  wh ich  

niay r e p r e s e n t  c o u n t r y  r o c k  x e n o l i t h s .  A l s o  p r e s e n t  a r e  fewer ,  s m a l l e r  and r a t h e r  

de fo rmed  f r a g m e n t s  w h i c h ,  a1 t h o u g h  t o t a l  l y  a1 t e r e d ,  a p p e a r  t o  d i s p l a y  an 

o r i g i r ~ a l  i n e q u i g r a n u l a r  t e x t u r e .  I n  compar ison w i t h  s a m p l e s  1 and 3 ( o f  t h i s  

) - s p o r t )  t h e s e  f ragmen ts  a r e  p r o b a b l y  s i m i l a r  t o  t h e  i gneous  f ragmen ts  observed 

i r ~  t h o ~ c  s,!i~~plc.s. Othct- arcti: ( m a t r i x ? )  a r e  coniposed o f  c a r b o n a t e .  

A1.5.3 C o n c l u s i o n s  

T h i s  s a r l ~ p l c  i s  a f r a g m e n t a l  r o c k  c o m p r i s i n g  abundant ,  r e l a t i v e l y  coa rse  

c a r b o n a t e - r i c h  f r a g r n e n t s  o f  p o s s i b l e  c o u n t r y  r o c k  as  w e l l  as some r a t h e r  

deformed p r o b a b l e  p o r p h y r i t i c  i gneous  m a t e r i  a1 . 

A 6 SAMPLE 6 - 

A1.6.1 M a c r o s c o p i c  E x a m i n a t i o n  -- 

The sample has an o v e r a l l  g r e e n i s h  g r e y  c o l o u r  b u t  t h e  p resence  of some 

d a r k  g r e y  t o  b l a c k  p h c n o c r y s t s  ( u p  t o  5rnrn) and s m a l l e r ,  d a r k ,  p o s s i b l e  

r n i c r o p h e n o c r y s t s  s u g g e s t  t h e  r o c k  i s  a  p o r p h y r i t i c  i gneous  r o c k .  A l s o  p r e s e n t  

dr -e  some wtri t e  pa tches  up t o  8n1111 i r l  s i z e  wh ich  resemble  groundrnass s e g r e g a t i o n s .  



A 1 . 6 . 2  M i c r o s c o ~ i c  Examination 

The sample i s  a  f r e s h  p o r p h y r i t i c  igneous rock ( P l a t e  8 ) .  The main 

cons t i tuen t  i s  clinopyroxene. Some phenocrysts occur. They a re  mostly l e s s  than 

3mln in s i z e ,  g e n e r a l l y  euhedral and extremely zoned. I n  plane polarised l i g h t  

the  phenocrysts have a  d i s t i n c t  anhedral core which i s  p leochro ic  from a  d u l l  

green t o  a  ye1 lowy brown colour.  The core i s  surrounded by a  paler  overgrowth 

b u t  the whole phenocryst d isplays  undulose e x t i n c t i o n  i  ndi c a t i  n g  zoning.  The 

numerous smaller microphenocrysts a r e  a l so  strongly zoned ( indica ted  by undulose 

ex t inc t ion)  b u t  the  darker core i s  seldom presen t .  The c l i n o p y r o x e n e s  have a  

range in gra in  s i z e  down t o  smaller c r y s t a l s  which form a  f e l t - l i k e  groundmass 

t o  the rock. I n  some areas the  smaller clinopyroxene gra ins  have a  yellow colour 

b u t  t h e s e  seem t o  be a s s o c i a t e d  with groundmass pools or  segregations.  I t  i s  

ver-y d i f f i c u l t  t o  iden t i fy  the  base t o  the  clinopyroxene. Where t h i s  groundmass 

riii ne ra l  forms pool s  o r  s e g r e g a t i o n s  t h e  c l  inopyroxene i s  associated with a  

coarser grained i n t e r s t i t i a l  mineral which has low bi ref r ingence  and I S  probably 

fcldspat- ( san id ine )  b u t  rllay be nephel i  ne. More deta i  led work would be required 

t o  confirm the nature of t h i s  mineral. 

Another c o a r s e - g r a i  ned c o n s t i t u e n t  i s  p r e s e n t  b u t  has been t o t a l l y  

pseudo~norphed. These g r a i n s  have been rep laced  by a  p a  l e  g r e e n ,  very low 

bi r e f r i  ngent n ~ i  net-a 1 which i s  probably serpentine as we1 1 as some carbonate. 

Most of the l a rge r  gra ins  ( u p  t o  3mm) a r e  general ly anhedral and could be termed 

~nacrocrysts .  The smaller gra ins  ( t y p i c a l l y  l e s s  than 0.4mrn) are  more euhedral in 

shape ( P l a t e  9 )  b u t  include more conlplex shapes probably ind ica t ive  of nlultiple 

growth a g g r e g a t e s .  This ~ilineral i s  probably o l iv ine .  A s ing le  anhedral , brown 

tt-ansluscent gra in  i s  probably an Cr-A1 - sp ine l .  

A1.5.3 Conclus ions  

This rock i s  a  f resh  rr~agrliatic (hypabyssal ) igneous rock which i s  ccmposed 

predominantly of c l inopyroxene which rariges from p h e n o c r y s t s  t o  groundmass 

qrains.  Lcss abundant ol i  vi rrc (pseudon~orphed) occurs as  anhedt-a1 n~acrocrysts  and 

ilr~hedrdl rnicrophenocryst 5 .  I$ low b i r e f r i n g e n t ,  i n t c r s t i  t i  d l  rni n e r a l  [nay be 

sanidirit or nephel i ne. 



A 1 . 7  SAMPLE 7 

- A1.7.1 M a c r o s c o p i c  E x a m i n a t i o n  

The s a m p l e  i s  a  m o t t l e d  g r e e n i s h  g r e y  r o c k .  The i n e q u i g r a n u l a r  t e x t u r e  

suggests t h a t  t h e  sample may be a  p o r p h y r i t i c  i gneous  r o c k  b u t  no m o r e  c a n  b e  

d i s c e r n e d  f r o m  t h e  hand specimen.  

A1.7.2 M i c r o s c o ~ i c  E x a m i n a t i o n  

T h e  s a m p l e  i s  s u b s t a n t i a l l y  a l t e r e d  m a k i n g  t h e  p e t r o g r a p h i c  

i n t e r p r e t a t i o n  o f  t h e  s a m p l e  somewhat p r o b l e m a t i c .  The m o s t  a b u n d a n t  and 

consp icuous c o n s t i t u e n t  o f  t h e  r o c k  i s  c l i n o p y r o x e n e .  It o c c u r s  as subhedra l  t o  

euhedra l  , sl:lmewhat a1 t e r c d  c r y s t a l s  up t o  3mm i n  s i z e  wh ich  i n c l u d e  p h e n o c r y s t s  

and m i c r o p h e n o c r y s t s .  S u b t l  e  c o l  o u r  d i f f e r e n c e s  and undu lose  e x t i n c t i o n  show 

t h a t  t h e y  a r e  zoned  and  a  f e w  c r y s t a l s  h a v e  d a r k e r  c o r e s  s i m i l a r  t o  t h o s e  

d e s c r i b e d  frorn sample 6 .  F i n e r  g r a i n e d  c l i n o p y r o x e n e  a l s o  o c c u r s  t h r o u g h o u t  t h e  

groundnlass and i n  some a reas  i t  has a  d i s t i n c t l y  more y e l l o w  c o l o u r .  

A n o t h e r  c o a r s e  c o n s t i t u e n t  o f  t h i s  r o c k  o c c u r s  as a  l a t h - l i k e  m i n e r a l .  

The l a t h s  a r e  a l t e r e d ,  r e a c h  3mm i n  l e n g t h ,  h a v e  i r r e g u l a r  o u t l i n e s ,  a r e  

sor~le t imes  deformed, e n c l o s e  f i n e  g r a i n e d  c l  i nopy roxene  and sonietimes appear t o  

compr i se  o f  s e v e r a l  dorrlains each  o f  w h i c h  h a s  a  s l i g h t l y  d i f f e r e n t  o p t i c a l  

o r i e n t a t i o n .  The l a t h s  h a v e  been  pseudomorphed by  a l ow  b i r e f r i n g e n t  m i n e r a l  

wh ich  i s  p r o b a b l y  z e o l i t e  and some ca rbona te .  The mode o f  o c c u r r e n c e  o f  t h e s e  

l a t h s  suggest  t h a t  t h e  o r i g i n a l  m i n e r a l  was a  p h y l l o s i l i c a t e  ( m i c a ? ) .  Rare l a t h s  

o f  a p a t i t e  a r e  a l s o  observed.  

The r e m a i n d e r  o f  t h e  r o c k  i s  e x t e n s i v e l y  a1 t e r e d  b u t  t h e  groundmass 

m i n e r a l s  i n c l u d e  c l i n o p y r o x e n e  and p o s s i b l y  s a n i d i n e  o r  n e p h e l  i n e .  P a t c h e s  o f  

c a r b o n a t e  w h i c h  c o u l d  b e  p r i r r l a r y  o r  s e c o n d a r y  a r e  a l s o  p r e s e n t .  I r r e g u l a r  

patches o r  s e g r e g a t i o n s  a r e  con~posed o f  c a r b o n a t e  and/or  p r o b a b l e  z e o l i t e s .  

A 1 . 7 . 3  C c n c l u s i o n s  

The san lp le  i s  a n  a l  t c r ed  p o r p t i y r i  t i c  i g n e o u s  r o c k  and i s  conposed o f  

p t i e r ~ o c r y s t a l  and groundrriass c l i n o p y r o x e n e ,  and an a1 t e r e d  1  a t h -  1 i k e  m i  n e r a l  

( n l i c a ? ) .  The r o c k  i s  s i n l i  t a r  t.o sarliple 6 excep t  f o r  t h e  o c c u r r e n c e  o f  t h e  l a t h -  

1 i ke phenocrys ts .  



1 .  SAMPLE 8 

A1.8.1 M a c r o s c o p i c  E x a m i n a t i o n  -- 

The s a m p l e  h a s  a  d i s t i n c t l y  i n e q u i g r a n u l a r  t e x t u r e  w h i c h  i s  c l e a r l y  

v i s i b l e  on a  p o l i s h e d ,  c u t  s u r f a c e .  The c o a r s e  c o n s t i t u e n t s  a r e  g e n e r a l l y  o r a n g y  

i n  c o l o u r  a n d  t h e  l a r g e r  ones may r e p r e s e n t  a l t e r e d  x e n o l i t h s  b u t  t h e  s m a l l e r  

o n e s  a p p e a r  t o  b e  a l t e r e d  m a c r o c r y s t s .  T h e  m a t r i x  i s  p o r p h y r i t i c .  T h e  

p h ~ n o c r y s t s  a r e  r r ~ o s t l y  l e s s  t h a n  1.5mm i n  s i z e  b u t  sornc r e a c h  5111ri1, r i i o s t l y  

e u h e d r a l  w i t h  some cornplex s h a p e s  a n d  t w o  d i f f e r e n t  v a r i e t i e s  appea t -  t o  b e  

p r e s e n t  w h i c h  c o u l d  b e  c l i n o p y r o x e n e  and o l i v i n e .  

A1.3.2 M ~ C ~ O S C O D ~ C  E x a m i n a t i o n  

T!le t h i n  s e c t i o r i s  w e r e  c u t  t o  a v o i d  t h e  x e n o l i t h i c  m a t e r i a l  b u t  t h e  

l d t t e r  i s  p r o b a b l y  now composed o f  c a r b o n a t e .  The r o c k  i s  somewhat a l t e r e d  and 

c u t  b y  n u m e r o u s ,  t h i n ,  p a r a l l e l  v e i n l e t s  o f  c a r b o n a t e  b u t  many o f  t h e  p r i m a r y  

f e a t u r e s  can  b e  d i s c e r n e d .  

The  r o c k  i s  s t r o n g l y  p o r p h y r i t i c  and i s  composed o f  s i m i l a r  arnounts o f  

p s e u d o ~ r ~ o r p h s  a f t e r  01  i v  i r ~ e  a n d  c l  i n o p y r o x e n e .  T h e  o l i v i n e  o c c u r s  a s  b o t h  

r i1ac roc ry : t s  sn t l  s r l~a 1 l c r  p ! r c n o c r y s t s .  T h e y  h a v e  a1  1 b e e n  r e p l  a c e d  b y  f i n e  

gr -a i r led,  d i r t y  c a r b o n a t e  a n d  t h e s e  p s e u d o r n o r p l ~ s  h a v e  a  g r e y  c o l  o u r  i n  t h i  n  

s e c t i o n .  The  l a r g e r  g r a i n s  a r e  b e s t  t e r m e d  r n a c r o c r y s t s  and have  an o v e r a l l  

anhedt-a1 shape b u t  i n  d e t a i l  sorrle p a r t s  o f  t h e  r i i a r g i ns  show some e u h e d r a l  i s m .  

The p h e r l o c r y s t s  ar id  n i i c t - o l ) ! i e n o c r y s t s  a r e  g e n e r a l l y  s u b h e d r a l  o r  e u h e d r a l  b u t  

have  conip lex shapes.  

The c l  i r l o p y r o x c n c  p h r ~ ~ o c r y s t s  a r e  s i r l ~ i  l a r  i n  s i z e  t o  ri iost o f  t h e  01 i v i n e  

p h e r i o c r y s t s  ( g e n e r a l l y  l e s s  t i i a r l  2m1n b u t  1lla.y b e  l a r g e r ) .  They h a v e  been  r e p l  aced 

by s e r p e n t i n e - 1  i k e  r ~ r a t e t - i d 1  p o s s i b l y  w i t h  sorrle c l a y  r ~ i i n r ? r a l  s  ! l i v i n g  t h e s e  91 -a i r i s  

;I t)rc,wriy c c ~ l o u t .  i r l  1;hir l  s e ~ t i o r i .  V d r i i l t . i o r ~  i n  c o l o u r  snd t e x t u r e s  o f  t .he 

;i-condat-y r r ~ a t c r i a l  s u g g e s t s  t l i ;~ t. t.he o t - i g i  ria 1 c. 1 i r l opy roxene  was p r o b a b l y  zoned.  



Two l a r g e  g r a i n s  appear t o  be p o l y c r y s t a l l i n e  and were p r o b a b l y  coniposed 

of c l i n o p y i - o x e n e  a n d  o l i v i n e .  One o f  t h e s e  may r e p r e s e n t  i n t e r g r o w n  

p h e n o c t ~ y s t . a l / m a c r o c r y s t a l  p h a s e s  w h i l e  t h e  o t h e r  m o r e  c l o s e l y  resembles an 

u l  t r a n l a f i c  x e n o l i t h .  
*Cc 

T h e  groundmass t o  t h e  o l i v i n e  and c l i n o p y r o x e n e  i s  a lmos t  c o l o u r l e s s  i n  

t t i i n  s e c t i o n .  I t  appears t o  be composed p r e d o m i n a n t l y  o f  v i r t i r a l l y  i s o t r o p i c  

r r ta tc t . ia1  w h i c h  may b e  g l  a s s ,  as  we1 1 as  f i n e - g r a i n e d  c a r b o n a t e  wh ich  may be 

secondary.  A f ew  s m a l l  g r a i n s  o f  m i c a  and opaque m i n e r a l s  were obse rved  i n  t h e  

 roundm mass. 

t l1.8.3 C o n c l u s i o n s  

The s a m p l e  i s  a  m a g m a t i c  r o c k  composed p r e d o m i n a r i t l y  of o l i v i n e  and 

c l i n o p y r o x e n e  p h e n o c r y s t s  and m i c r o p h e n o c r y s t s  t o g e t h e r  w i t h  a f ew  m a c r o c r y s t s  

s e t  i r i  a  pt -ubablc g l a s s y  base. 

A1.9 SAMPLE 9 
-. 

- A1.9.1 M a c r o s c o p i c  -- - - . - Exani i  - - n a t i o n  - . - - - 

The saniple has an o v e r a l l  p a l i s h  g r e y  c o l o u r  b u t  a  s t r o n g l y  p o r p h y r i t i c  

t e x t u r e  i s  c l e a r l y  v i s i b l e  on a  c u t  s u r f a c e .  The s a m p l e  c o n t a i n s  numerous 

pseudornot-phed p h e n o c r y s t s  ( u p  t o  5mm) wh ich  i n c l u d e  two d i s t i n c t  v a r i e t i e s .  One 

t y p e  compr i se  d a r k  g r e y  pseudor~iorphs t h a t  a r e  g e n e r a l l y  e u h e d r a l  b u t  may be  

c o m p l e x  i n  shape  and resemble  o l i v i n e .  The second t y p e  o f  p h e n o c r y s t  has been 

r e p l a c e d  by  sorrre greer i  material. T h e i r  complex b u t  euhedra l  shapes suggest  t h a t  

t h e y  w e r e  o r i g i n a l  l y  c l  i n o p y r o x e n e .  The m a t r i x  a p p e a r s  t o  c o n t a i n  abundant 

n i ic t -ophenocrysts wh ich  rnay a1 so bc  c l  i nopy roxene  b u t  t h e y  have a  rriore l a t h - l  i k e  

l r ab i t  i n  c o n t r a s t  t o  the Inore equant  p h e n o c r y s t s .  A1 l t h e s e  g r a i n s  a r e  s e t  i n  a  

f i n e r  g r a i n e d  g r e y  m a t r i x .  



A1.9 .2  M i c r o s c o p i c  E x a m i n a t i o n  

T i le  s a m p l e  i s  s i m i  l a r  t o  t h a t  d e s c r i b e d  i n  t h e  m a c r o s c o p i c  e x a n i i n a t i o n  

above .  The sample  c o n t a i n s  n u m e r o u s  p s e u d o m o r p h s  a f t e r  p h e n o c r y s t s  o f  b o t h  
-.-- 

o l  i v i  ne and c l  i n o p y r o x e n e .  B o t h  m i n e r a l s  d i s p l a y  d i f f e r e n t  comp lex  b u t  e u h e d r a l  

shapes i n d i c a t i v e  o f  m u l t i p l e  g r o w t h  a g g r e g a t e s  ( P l a t e  1 0 ) .  The  0 1  i v i  n e s  h a v e  

b e e n  r e p l a c e d  b y  d i r t y ,  f i n e  g r a i n e d  c a r b o n a t e  and m i n o r  s e r p e n t i n e  w h i l e  t h e  

c l  i r lopy i -oxene has  a  b i -own ish  c o l o u r  i n  t h i n  s e c t i o n  p r e s u m a b l y  r e s t 1 1  t i  n g  f r o m  

t h e  p r e s e n c e  o f  c l a y  m i n e r a l s .  The s i z e  o f  t h e s e  a g g r e g a t e s  i s  t y p i c a l l y  l e s s  

thar i  3nuri. S i rn i  1  at- mi  c r o p h e n o c r y s t s  a r e  a1 so  p r e s e n t .  

i h e  g r o u n d r n a s s  t o  t h e  p h e n o c r y s t s  i s  cornposed o f  nurnerous srr ia l l  ( l e s s  

t i i a n  0.3mrn)  l a t h - l i k e  pseudorr iorphs o f  c l i n o p y r o x e n e  i n  a  c l e a r  b a s e  w h i c h  i s  now 

cori iposc.d o f  c a r b o n a t e  and p o s s i b l e  s e r p e n t i n e .  A  f e w  s m a l l  g r a i n s  o f  rr i ica and 

mot-ct con~ri~ot i  o p a q u e  ru i ne r -a1  s  a r e  a l s o  p r e s e n t .  T h e  b a s e  t o  t h e  d i s c e r n i b l e  

grour ld ina:~ m i n e r a l s  rnay h d v c  been  g l a s s y .  The c o a r s e r  c o n s t i  t i r e n t s  a1 so d i s p l a y  

s i g n s  o f  p o s s i b l e  f l o w  a l  ignnient,. 

A 1 . 9 . 3  C o n c l u s i o n s  

T h e  sa!; lp le i s  a  c ; i l ~ - p t i y t - i t i c  i g n e o u s  r o c k  co rnposed  o f  a l : p r - o x i r n a t e l y  

s i ~ n i  l a r  ~ ~ i i o u r i t s  o f  0 1  i v i r i e  a n d  c l i n o p y r o x c n e  w h i c h  a r e  b o t h  p r e s e n t  a s  

p h e n o c r y s t s  a n d  s r n a l  l e r  g r a i n s  s e t  i n  a  f i n e r  g r a i n e d  ( p e r h a p s  g l a s s y )  

groundmass. 

A1.10 SAMPLE 1 0  

A1 . l o .  1  ..- M a c r o s c o p i c  E x a m i n a t i o n  - 

The sari ip le i s  a  b r e c c i d  composed o f  nurnerous f r a g n i e n t s  w h i c h  r c a c h  2cm 

i n  ~ i 7 t ' .  i . l , ~ r~y  f r d g l r ~ ~ r ~ t j  h ~ v ~  II w t i i t i s t i  c o l o u r  w t ~ i  l e  sorile g r e e n i s h  c o l o u r e d ,  

p o s s i b l e  i g n e o u s  f r a g ~ r ~ e r l t s  d r e  a1  s o  p r e s e n t .  I n  h a n d  s p e c i m e n  t h i s  r o c k  

t e se~ub les  Sample 5 .  



I A1.10.2 M i c r o s c o p i c  E x a m i n a t i o n  -- - 
I 

I n  t h i n  s e c t i o n  t h i s  r o c k  i s  somewhat s i m i l a r  t o  Sample 1 ,  a l t h o u g h  t h e  

rrr f l a s c r  s t r u c t u r e  i s  l e s s  w e l l  deve loped  and no p r e s s u r e  f r i n g e s  a r e  p r e s e n t .  

Ttl(:rc i s  g r e a t e r  v a r i a t i o n  i n  t h e  t e x t u r e s  a n d  o v e r a l l  a p p e a r a n c e  o f  t h e  

c a r b o n a t e - r i  ch,  p o s s i b l e  c o u n t r y  r o c k  x e n o l i t h s  t h a n  obse rved  i n  Sarnpl e  1 . A1 so 

r e l a t i v e l y  c o a r s e - g r a i n e d  ( u p  t o  1.5mm), a l t e r e d  m ica  i s  more abundant  i n  some 

iqrleous f ragmen ts  wh ich  niay r e p r e s e n t  a d i f f e r e n t  t y p e  o f  f r a g m e n t .  

A1.10.3 C o n c l u s i o n s  

T t i i  s  s a n l p l e  i s  a b r e c c i a  c o m p r i s i n g  f r a g m e n t s  o f  c a r b o n a t e - r i c h ,  

j ~ o s s i b l e  c o u n t r y  t-ock m a t e r i a l  and o t h e r  p o r p h y r i t i c  i g n e o u s  f r a g r r i e n t s  w h i c h  

show sorlle s i g n s  o f  d e f o r r n a t i  on .  Some f r a g m e n t s  c o n t a i n  abundant  r e 1  a t i v e l y ,  

coal se g r a i n e d  m ica .  T h i s  r o c k  i s  somewhat s i m i l a r  t o  Sample 1 .  

A l . 1 1  SAMPLE 11  
. --- -. - . - . - - .- - 

hl . ? 1 .l M a c r o s c o p i c  E x a m i n a t i o n  --- - - - - - - - -- 

T h e  sarr ip le t ias a  n l o t t l e d  g r e e n y ,  g r e y ,  b u f f  c o l o u r  and i s  r a t h e r  

d i f f i c u l t  t o  i n t e r p r e t .  The sanlple i s  p r o b a b l y  a  r e l a t i v e l y  f i n e  g r a i n e d  ( l e s s  

t h a n  51iln1) f i -~gn ien  t a  1 r o c k  . 

A 1 . 1 1  .2 M i c r o s c o p i c  E x a m i n a t i o n  
. - - - .- ---- 

T h i s  r o c k  ser2lns t.o bc coriiposed o f  two ~ ~ l a i n  c o n s t i t u e r l t s  wh ich  o c c u r  i n  

i r re r j u  1 a r  pa tches .  The d;lrl.:o- ai-cas a r e  coniposed o f  c a r b o n a t e  and 1 esse r  an~ounts  

o f  a lopi b i r e f r i n g e n t  s e r p c r l t i  rie-1 i ke  r ~ ~ i n e r a l  w i t h  f i n e  g r a i n e d  opaque m i n e r a l s  

o c c u r ~ . i n g  t l i r o u g h o u t .  The pr-csc.1-vcd t e x t u r e s  w i t h i n  t h e s e  a r e a s  sugc les ts  t h a t  

they  were o r i g i n a l l y  p o r p h y r i t i c ,  rltagrrlatic r r i a t e r i a l .  The o t h e r  a reas  a r e  l i g h t e r  

co inu red  arld a r e  c i ln~puscd p r .edo~~ i i nan t , l y  o f  c a r h o n a t c  b u t  a  1 so  i nc  1 ude  a 1 ow 

b i  t - c f r i r l g e n t  m i n e r a l  ( se t -pc r~ t i r l c : ' )  and a  vet-y t i i y t l  b i r c f r i n g e n t  m i n e r a l  . 
The ovet-a1 1 t e x t u r e  o f  t t ie  t-ock i% d i f f i c u l t  t o  i n t e r p r e t .  The l i g h t e r  

c.olout.ed areas c o u l d  e i  t t ~ c r  bt. rep1  ac i r ig  t i t1  o r i g i n a l  l y  un i fo r r r i  i g n e o ~ r z  r a c k  o r  

I ~ P  c ~ l i i ~ n t i t i g  nuIiierous i \ - \ - t ? ( j \ ~ \ ~ i r  i y n e o ~ ~ s  f ~ . ; l q i ~ ~ c t i t ~ .  The lat . t ,e i '  \:orll~d seem t h e  

IIIOSL 1 j k . i : l ! / .  



1 .11 .3  C o n c l u s i o n s  

The m a i n  p a r t  o f  t h e  r o c k  p r o b a b l y  c o m p r i s e s  a  p o r p h y r i t i c ,  magmat ic  

r o c k .  O t h e r  c a r b o n a t e - r i c h  a r e a s  may b e  c e m e n t i n g  numerous  magrnat i c  f r a g r n e n t s  

r a t h e r  t h a n  r e p r e s e n t i n g  s e c o n d a r y  r e p l a c e m e n t  o f  o r i g i n a l l y  h o m o g e n e o u s  

magmat ic  m a t e r i a l .  I f  so ,  t h i s  r o c k  may b e  d e r i v e d  f r o m  c r a t e r - f a c i e s  m a t e r i a l  

( p o s s i b l y  p y r o c l a s t i c ) .  

A 1 . 1 2  SAMPLE 12  

A 1 . 1 2 . 1  M a c r o s c o p i c  - Exarn i  n a t i o n  

The s a r n p l e  i s  g r e e n i s h  g r e y  a n d  a p p e a r s  t o  h a v e  an  i n e q u i g r a n u l a r  

t c x t u t - e  r e s u l t i n g  n l a i n l y  f r o m  t h e  p r e s e n c e  o f  p r o b a b l e  ph .enoc r ys t s  as vie1 1 as a  

few s m a l  1 x e n o l  i t h s .  T h i s  t e x t u r e  w o u l d  s u g g e s t  t h a t  t h e  samp le  i s  an a l t e r e d  

p o r p h y r i t i c  i g n e o u s  r o c k .  

A : .  1 2 . 2  M i c r o s c o ~ i c  E x a m i n a t i o n  

The sa r~ i p l e  i s  e x t e r ~ s i v e l y  a1 t e r e d  arid has  been  r e p 1  aced  p r e d o r i l i n a n t l y  b y  

carbor ia t .e  and o n l y  a  f ew  p r i m a r y  f e a t u r e s  a r e  d i s c e r n i b l e .  V a r i a t i o n s  i n  t h e  

t e x t u r e s  o f  t h e  s e c o n d a r y  m i n e r a l s  as w e l l  as  a  f e w  f r e s h  r emnan t s  s u g g e s t  t h a t  

t h e  r o c k  c o r i t a i n s  abundan t  p h e n o c r y s t s  w h i c h  p r o b a b l y  i n c l u d e  c l i n o p y r o x e n e  and 

01  i v i  n e .  The  g r o u n d m a s s  i s  a l ~ ~ i o s t  t o t a l  l y  r e p l t c e d  b u t  some c l  i n o p y r o x e n e  was 

obse rved .  

A1.12.3 C o n c l u s i o n s  

T t i e  r o c k  i s  e x t e n s i v e l y  a 1  t e r c d  p a r t i c u l a r l y  by c a r b o n a t i  s d t i o n .  

C ~ i s c e r n i  b l e  f e a t u r e s  suggcs  t s  t h a t  t h e  samp le  i s  a  p o r p h y r i  t i c  i g n e o u s  r o c k  w i t h  

i ~ l ~ c r i o c r y s  t s  o f  01  i v i  rlc ( ~ n d  c l  i r l o p y t - o x c n e  i r t  a g r o u r i d n i a s s  ~ ~ h i c h  c o n t a i n s  

c l i n o p y r o x e n e .  I t  w o u l d  bc  r e a s o n a b l e  t o  assurnc t h a t  t h i s  s a ~ n p l c  i s  similar t o  

t h e  o t h e r  f r e s h e r  rnagmat ic  r o c k s  d e s c r i b e d  i n  t h i s  r e p o r t .  



A 1 . 1 3  SAMPLE 13 

A1.13.1 M a c r o s c o p i c  E x a m i n a t i o n  

T h i s  r o c k  i s  a  b r e c c i a  c o n t a i n i n g  d a r k  g r e y ,  f i n e - g r a i n e d  f r a g m e n t s  up  

t o  3cm i n  s i z e .  The m a t r i x  i s  mo re  b u f f  c o l o u r e d  and may h a v e  a  p o s s i b l e  f a b r i c .  

A1.13.2 M i c r o s c o p i c  E x a m i n a t i o n  
w- 

T h i s  r o c k  i s  b r o a d l y  s i m i l a r  t o  Sample 1 a l t h o u g h  t h e  sample  i s  somewhat 

rnot-e de fo rmed ,  t h e  p r e s s u r e  f r i n g e s  a r e  more  common and  as a  r e s u l t  t h e  p r o b a b l e  

i gneous  ~ r i s t e r i a l  i s  Inore d i f f i c u l t  t o  d i  s c c r n .  

171.13.3 C o n c l u s i o n s  

Thr! s a r n p l e  i s  (I d e f o r r n e d  f r ; t g r n e n t a l  r o c k  w h i c h  cc~ r i t c l i r l s  f r a g m e n t s  o f  

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

A1.14 SAMPLE 1 4  I 

A1.14.1 M a c r o s c o p i c  E x a m i n a t i o n  
-- -- 

T h i s  ~ ( ~ ~ i l p l c  i s  s i ~ n i l a t -  i n  appea rance  i n  hand  spec imen  t o  Sample 13  b u t  

i s  more e x t e n s i v e l y  d l t e r e d  r - c s u l  t i n g  i n  an o v e r a l l  o range -b rown  c o l o u r .  

A1.14.2 M i c r o s c o p i c  Exarn i  n a t i o n  --- -- - -- - 

The m a i n  c o n s t i  t u e r l  t.s of '  L t i c  r o c k  ar-E c a r b o n a t e - r i c h  f r a g r r i e n t s  o f  

; : o s s i b l e  c o u r ~ t r y  r o c k ,  rour~cied q u a , - t ~  g t - < ~ i  11s i l r ~ t l  c l e f o r ~ ~ ~ c l d  p r - o b a b l c  i g r i e o u s  

~ d t t l r i a l .  As such  i t  i s  s i u i  la t -  t o  rliariy o f  t h e  o t h e r  b r e c c i a s  d e s c r i b e d  i n  t h i s  

1.c.port. ?I)(! sarnpl e  i s  h o w c v c r  I l l o r e  c x t e r i s i v i ~ l y  ill t e r c d  g i  v i n g  t h e  r o c k  arl 

, j ranqy-bi-oi .~n c o l o u r  wt- l ich ~ , t - c s u n ~ ~ b l y  r e s u l t s  ft-OIII t h c  ~ t . e s e n c e  o f  c l a y  r : ~ i r ; ? r a l s .  

Th i s  sctri~ple was n o t  exari~irlc?ci i n  d c t a i  l . 



i',1.14.3 C o n c l u s i o n s  

The s a m p l e  i s  a  more  e x t e n s i v e l y  a l t e r e d  b r e c c i a  w h i c h  i s  b r o a d l y  

: l m i l a r  t o  o t h e r s  d e s c r i b e d  i n  t h i s  r e p o r t .  

?!I. 15 SAMPLE 1 5  - 

A 1  .15.1 M a c r o s c o p i c  Exarni n a t  i o n  

The s a m p l e  h a s  an o v e r a l l  rnedium g r e y  c o l o u r  w i t h  an i n e q i ~ i g r a n u l a r  

texture. The s a m p l e  i s  p r o b a b l y  a  p o r p h y r i t i c  i g n e o u s  r o c k  w i t h  numerous  

r i h e n o c r y s t s  g e n e r a l l y  l e s s  t h a n  2rnm i n  s i z e .  The p h e n o c r y s t s  v a r y  i n  c o l o u r  

( g r e e n  ve rsus  g r e y )  and shape and seem t o  compr i se  two d i f f e r e n t  m i n e r a l s .  The 

p l ~ e n o c r y s t s  a r e  s e t  i n  a  d a r k i s h  g rey ,  f i n e  g r a i n e d  m a t r i x .  

A1.15.2 M i c r o s c o ~ i c  E x a m i n a t i o n  

The sample i s  e x t e r l s i v e l y  a l t e r e d  and now composed v i r t u a l  l y  c o m p l e t e l y  

o f  .secondary m i n e r a l s  wh ich  i n c l u d e  c a r b o n a t e  and a  l o w  b i  r e f r i  n g e n t  m i n e r a l  

wh ich  may be s e r p e n t i n e .  D i s c e r n i b l e  v a r i a t i o n s  i n  t h e s e  secondary n l i n e r a l s  show 

t h a t  t h e  sample o r i g i n a l l y  c o n t a i n e d  abundant p h e n o c r y s t s  w h i c h  c o m p r i s e  t w o  

r l l i r i c ra l  t ypes .  One v a r i e t y  i s  now con-posed o f  c a r b o n a t e  w h i l e  t h e  o t h e r  t y p e  i s  

a r~ l iner .a l  w i t h  v e r y  l ow  o r  no b i r e f r i n g e n c e  wh ich  may b e  s e r p e n t i n e  w h i c h  i n  

t u r n  i s  p r o b a b l y  a l t e r e d  t o  c l a y  m i n e r a l s  i n  t h e  brown a reas .  The shapes o f  

t hese  pseudomorphs and a  c o n ~ p a r i  son w i t h  t h e  f r e s h e r  r o c k s  o f  t h i s  cons ignment  

suggest t h a t  t h e y  a r e  o l i v i n e  and c l i n o p y r o x e n e .  I t  i s  n o t  p o s s i b l e  t o  suggest  

t h e  o r i g i n a l  n a t u r e  o f  t h e  gl-oundmass. 

A1.15.3 C o n c l u s i o n s  
- .- - -. - 

The r o c k  i s  e x t e r - i s i v e l y  a1  t e r e d  b u t  p1-obclblc o l i v i n e  and c l i r l o p y r o x e n e  

p ' i v r ~ ~ c r y s t s  and ~ ~ i i c r o p h e r i o c r y s  t s  car) b e  d i  s c e r r ~ c l d .  1 h i  s  sdrlll) 1 e i s pr -obab l  y 

~ 1 1 1 i i  l a r  t o  t h e  o t h e r  n lag~ l l a t i c ,  p o r p h y r i t i c  r o c k s  d e s c r i b e d  i n  t h i s  r e p o r t .  



A1.16 SAMPLE 16 

A1 .16 .1  - Macroscopic  Examinat ion  - 
The sample has an ove ra l l  grey colour  b u t  i t  has a  po rphyr i t i c  t e x t u r e .  

I:u~noi-ous phenocrysts a r e  present  and may r ep resen t  two d i f f e r e n t  pseudornorphed 

vat-ieties which now have green and grey co lour .  Rare xeno l i t h s  a r e  a l s o  p re sen t .  

A1.16 .2  M i c r o s c o p i c  Examinat ion  

This sarnple i s  extremely s imi l a r  t o  Sample 2 and wi l l  not be descr ibed 

here.  



P l a t e  1 Sample 1 

F i e l d  of view T .611irn. P P L .  The sample  h a s  an o b v i o u s  
f r a g m e n t a l  t e x t u r e .  The c o a r s e s t  c o n s t i t u e n t  i n  t h i s  
photomicrograph i s  a  x e n o l i t h  ( X )  composed of c a rbona t e .  
Q u a r t z  g r a i n s  (Q) and i g n e o u s  f r a g m e n t s  ( I )  a r e  a l s o  
p r e s e n t .  Note a l s o  t h e  p r e s s u r e  f r i n g e s  (F). P l a n e  o f  
f o l i a t i o n  i :  p a r a l l e l  t o  t h e  l o n g  a x i s  o f  t h e  
pt~otorni c royrph .  

P l a t e  2 ';a11ip1(~ 1 

F i e l d  o f  v i e w  I . G I I I I I I .  I .  . : / ~ i ~ ,  p h ~ t o n i i c i . o g r a p h  
i  1 1  (1s t  r a t e s  t tic: ~ i e  f o r : n s t  i or) o f  t h e  (1arkc.i- ig r ieous  
f ragrncr~ts  t o  ~ ) ~ - o d ~ i c c  '1 t.?x turci i .o ; r ipav~~l) l t~  wi t h  d f 1 a s c r  
str-uctul-e.  1 h r >  c,~t.bc-rr~ot.t. i:eriol i t  It:, ( X )  cli :,play orlly ~ i i i  I I O I '  

deformat ion.  



P l a t e  3 Sanlple 1 

F i e l d  o f  v i e w  -- 0 .  6n1111. P P L .  T h i s  p h o t o r ~ i i c r o g r a p h  
i l l u s t r a t e s  t h e  groundmass o f  t h e  ignenus f ragmen ts .  The 
main  c o n s t i t u e n t s  a r e  h i g h  r e l i e f  c a r b o n a t e  ( C )  , a  l o w  
r e 1  i e f ,  low b i r c f r i n g e n t  m i n e r a l  ( s e r p e n t i n e ? )  and opaque 
ox i des . 

F i e l d  o f  v iew 1.6m111. P P L .  V a r i a t i o r r  i n  t c x t u r e s  o f  t h e  
secondary ca rbo r id te  w i  ttii r r  t h i s  i gncouc frcigri it.nt suggests  
a  p r i m a r y  p o r p l l y r i t i c  t c x t u ~ - e .  



P l a t e  5 Sanlple 2 

F i e l d  o f  v i e w  = 4 m m .  P P L .  T h i s  p h o t o m i c r o g r a p h  
i l l u s t r a t e s  t h e  p o r p h y r i t i c  i g n e o u s  t e x t u r e  o f  t h e  r o c k .  
Orle p h e n o c r y s t / ~ i i a c r o c r y s t  o f  01 i v i  ne (0) and one  conip l  ex  
p h e n o c r y s t  o f  c l i n o p y r o x e n e  ( C )  a r e  s e t  i n  a  
n l i c r o p o r p h y r - i t i c  m a t r i x  c o n t a i  r l i r l g  a b u n d a n t  d a r k ,  
b r o w n i s h  c r y s t a l s  o f  c l  i n o p y r o x e n e .  A1 1  t h e s e  p r i m a r y  
r n i n e r a l  s  have  been  pseudomorphed.  

P l a t e  G Saritp 1 c 2 

F i e l d  o f  v i e w  - 0.6111111. ['PI . T h i s  p h o t , o ~ l l i  c r o g r a p h  s h o w s  
t h e  m a t r i x  o f  P l a t e  5 .  The b r o w n i s h  l a t h - l i k e  c r y s t a l s  
a r e  pseudon~orp t i s  a f t e r  c l  i n o p y r o x e n e  ( C )  a n d  t h e  riior-e 
equan t  c r y s t a l s  a r c  a1 t c t - c d  p h l o g o l ) i  t.c. i t r e  base  t o  t h e s e  
minerals i s  coniposed o f  t t i g h  r c l  ic?f c;rrt)ondt>e a n d  a low 
r e 1  i e f ,  ccrl ou t -1  e s s  1111 ~ i c r o l  \ / t i i c l i  has l o w  ! ) i r c f t - i n g e n c e  
( serpent i nc? ) . 



Pla te  7 Sample 3 

Field of view - 1.6mm. P P L .  Part  of an igneous fragment. 
The l a r g e r  l i g h t e r  c o l o u r e d  a r e a s  a r e  p r o b a b l y  
pseudomorphed maf i c  phenocrysts ( P )  . The phenocrysts a re  
s e t  i n  a  d a r k e r  co loured  groundmass which c o n t a i n s  
numerous colour less  l a t h - l i k e  pseudomorphs. 

P la te  8 Sample G 

Field of view 4rnn1. PPL. The porphyr i t ic  texture  of t h i s  
samp 1 c r e s u  1 t s  from t h e  o c c u r r e r l c e  o f  numerous 
phenocrysts ar~d ~ni crophenocr-ysts of frcsh c l  i  nopyroxerie. 
1 he larger  crys td l  s of cl inopyroxerie t~avr  a darker core.  



P l a t e  9 Sample 7 

F i e l d  o f  v i e w  = 0 . 4 n 1 m .  P P L .  A c l i n o p y r o x e n e  
r r r i c r o p h e n o c r y s t  ( C )  i s  i n t e r g r o w n  w i t h  a n  o l i v i n e  
pseudomor-ph ( 0 ) .  The groundniass c o n t a i n s  a b u n d a n t  srna 11 
c r y s t a l  s o f  c 1 i r ~ o p y r o x e n e .  

F - i e l d  of v i c ! ~  101itr11. I .  l t r e  o o r p t , y r . i t i c  t c x t l l r . c  
r e s u l t s .  fro111 tlit! pt'esCI)cf' 01' r ~ ~ i i r r o . c ~ ~ t ~ ;  ~ ) s c . u d o ~ ~ i o \ - p h s  d f t c l -  

c l  inopyt-oxonc (C) sr~ti 0 1  i\/irl(: ( ( I !  . 



P l a t e  11 Sample 9 

F i e l d  o f  v i e w  = 4mm. P P L .  Pseudomorphs o f  p h e n o c r y s t s  o f  
c l  i n o p y r o x e r l e  (C) a n d  0 1  i v i n e  (0) b o t h  d i s p l a y  comp lex  
s h a p e s  i n d i c a t i v e  o f  m u l t i p l e  g r o w n  a g g r e g a t e s .  T h e  
g r o u n d m a s s  i s  c o m p o s e d  o f  n u m e r o u s  s m a l l  l a t h s  o f  
c l i n o p y r o x e n e  i n  a  c l e a r  base .  



APPENDIX " 2 

STATEMENT OF EXPENDITURES 

Okanagan Helicopter 

Processing three 235 kg rock samples: 

Crushing & pulvarizing to -6 mesh 
8 hrs @ $15.00/hr x 3 samples 

Ball milling to -20 mesh & reball milling 
TBE & MI lights to about -35 mesh @ av. 
80 hrs. each x $5.00/hr x 3 samples 

Washing & drying $7.80/10 kg x 35 kg 
x 3 samples 

Wet sieving, sizing & semigravity concentration 
@ $14.30/10 kg. sample x 35 kg x 3 samples 150.15 

Tetrabromoethane separations using 0.5-1.0 
micron double filtration: 
first 3000 G sized concentrate @ $ll.OO/sample 33.00 
10 additional sized concentrates @ $9.00each 270.00 

Methylene iodide separations using 0.5-1.0 
micron double filtration: 
first sized concentrate @ $16.90/sample 50.70 
10 additional sized concentrates @ $13.80/sample 414.00 

Electromagnetic separations: 
2 sized heavy concentrates @ $6.50 each 

Binocular microscope extration of all possible 
ilmenites from Ilm. fraction, all Pyr.-Cr diopside 
and chromite from Py-Crd fraction and all diamond 
from the microdiamond fractions 
43 hrs @ $16.30/hr 

Making polish section epoxy S.E.M. sample mounts 
of extracted indicator minerals 
total of 11 areas @ $20.00/area, 
$20.00/sample x 11 samples 

S.E.M. scanning selected indicator grains to 
determine which are kimberlitic, testing 5 
grains for diamond, completing S.Q. analysis 
on 5 grains and one standard. 
16 hrs @ $100.00/hr 1,600.00 



Barbra  S c o t t  Smith p e t r o g r a p h i c  work 
40 h r s .  @ $40.00/hr.  

Cos t  of  g e o l o g i s t  C .E .  F ipke :  
1 day f i e l d  & 1 day t r a v e l l i n g  
2 days  @ $350.00/day 
expenses  of above 

Cos t  of  p r o f e s s i o n a l  r e p o r t  w r i t i n g  i n c l u d i n g  
t y p i n g ,  proof  r e a d i n g ,  copy ing ,  m a t e r i a l s ,  
d r a f t i n g  

TOTAL 
TOTAL ASSESSMENT TO BE APPLIED TO CLAIMS 

Apply t o  PAC Account of Dia M e t  M i n e r a l s  



APPENDIX " 3  " 

STATEMENT OF QUALIFICATIONS 

C. Fipke is a BSc Honors Geology graduate of the University 
of British Columbia. Between 1970 and 1977, C. Fipke worked 
as a geologist involved to a large extent in heavy mineral 
exploration and research for Kennecott Copper in New Guinea, 
Samedan Oil in Australia, Johannesburg Consolidated Invest- 
ments in Southern Africa and Cominco Ltd. in Brazil and 
British Columbia. C. Fipke and L.M. Fipke organized C.F. 
Mineral Research Ltd. in 1977. Currently the C. F. Mineral 
Research heavy mineral laboratory, which employs 25 to 35 
people, is involved in heavy mineral exploration and processing 
on behalf of many international companies. 
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