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DEPARTMENT OF INDIAN AFFAIRS DEVELOPMENT 

FORM "C" - 

(This form required in duplicate with sketch showing location of work.) 

1 I (Name) HOLLAND, Robert Occupation Geol og i s t  

Address) 1 289 3 - 99 t h  Ave . , Surrey, B . C. 

- -- 

M A K E  OATH AND SAY, THAT: 

1. I am the owner. or agent of the owner. of the mineral claim(s) to  which reference is made herein. 

2. I have done. or caused to be done. work on the following mineral daim(s): 

(Here list claims on which work was actually done by number and name) 

THRALL 2 YA65948 
THRALL 39, 41 YA65985, YA65987 
THRALL 53 - 56 YA65999 - YA66002 

situated a t  
Upper Meis te r  R i v e r  

Claim Sheet No. 

OFFICE DATE STAMP 

in the Watson Lake ' Mining District. to  the value of a t  least $8,150 .oo 

dolfgrs, since the 26 day of J u l y  19 8 1 
! 

* 

to ripresent the following mineral claims under the authority of Grouping Certificate No. 

( ~ e r k  list claims to be renewed in numerical order. by grant number and claim name. showing renewal period requested). 

: GROUP 4 (See enclosed sketch) 

Grant Number Cla im Name Renewal Pe r iod  New Exp i r y  Date 

YA65948 THRALL 2 X years  J u l y  2, 1987 
YA65969 - YA65974 THRALL 23 - 28 ' '5 yea rs  J u l y  2, 1987 
YA65985 - YA65988 THRALL 39 - 42 -5 yea rs  J u l y  2, 198? 
YA65990 THRALL 214 '5 years  J u l y  2, 1987 
YA65999 - YA66002 THRALL 53 - 56 --5 y e a r s  J u l y  2, 1927 

\ 
1 

TOTAL e0 Claim yea rs  app l i ed  f o r  

I 
3. The following is a detailed statement of such work: (Set out full particulars of the work done indicating dates work 
commenced and ended in the twelve months in which such work is required to  be done as shown by Section 53.) 

Geol ogi  c a l  and geochemical surveys as d e t a i l e d  i n  accompanying repo r t :  
Geological and.Geochemica1 Report on the T r a l l  1 - 92 Minera l  Claims 

1 F i e l d  work was conducted f rom J u l y  2, 1981 t o  August 12, 1981 and compi la t ion  o f  da ta  and 
! r e p o r t  p repara t ion  cont inued t o  March 15, 1982. 

To ta l  Assessment work expendi tures on THRALL 1 - 64 claims (1981) 30,282.52 
To ta l  assessment va l  ue prev ious 1y app l i ed  21,800.00 
T o t a l  assessment value a p p l i e d  t o  Group 4 claims 8,000.00 

)r 
T o t a l  value remaining 482.52 

Sworn before me  at / ~ ~ - c c f  . . 11 
t h i ~ . / 1 5 ~ ~  of -fi4"f A 

/ d.0 .+- , ~5f [hc ,~  
m- / L . (  - Applicant 

Notary Public 



DEPARTMENT OF INDIAN AFFAIRS NORTHERN DEVELOPMENT 
YUKON QUARTZ 

FORM "C" - APPLICATION FO KATE OF WORK 

(This form required in duplicate with sketch showing location of work.) 
1 

I (Name)  HOLLAND, Rober t  Occupation G e o l o g i s t  

I Address) 12893 - 9 9 t h  Ave. Sur rey ,  B.C. V3T 1E6 I OFFICE DATE STAMP 

M A K E  OATH A N D  SAY. THAT: 

1. I am the owner, or agent of the owner. of the mineral claim(s1 to which reference is made herein. 

2. I have done, or caused to be done, work on the following mineral claim(s): 

(Here list claims on which work was actually done by number and name) 

THRALL 33, 35, 37 YA65979, YA65981, YA65983 
THRALL 49 - 50 YA65995 - YA65996 
THRALL 58 YA66004 

situated at  Upper M e i s t e r  R i  v e r  Claim Sheet No. 105 B/11 

in the Watson Lake 
Mining District, to  the value of a t  least 

$6,980 .OO 

dpllars, since the 26 day of 
J u l y  

19 
81 . 

1 
toarepresent the following mineral claims under the authority of Grouping Certificate No. 

, - . , 
(Here list claims to be renewed in numerical order. by grant number and claim name, showing renewal period requested). 

GROUP 3 (See enc losed Sketch)  

Grant Number C la im Name Renewal Date New E x p i r y  Date 

YA65963 - YA65968 THRALL 1 7  - 22 - 4  yea rs  J u l y  2, 1986 
. YA65979 THRALL 33 -4 yea rs  J u l y  2, 1986 

YA65980 - YA65984 THRALL 34 - 38 '-5 yea rs  J u l y  2, 1987 
YA65995 - YA65996 THRALL 49 - 50 -4 yea rs  J u l y  2, 1986 
YA66003 - YA66004 THRALL 57 - 58 '4 yea rs  J u l y  2, 1986 

T o t a l  69 Cla im yea rs  a p p l i e d  f o r  

3. The following is a detailed statement of such work: (Set out full particulars of the work done indicating dates work 
commenced and ended in the twelve months in which such work is required to  be done as shown by Section 53.) 

Geolog ica l  and geochemi c a l  surveys as d e t a i l e d  i n  accompanying r e p o r t :  
Geolog ica l  and Geochemical Repor t  on t he  T h r a l l  1 - 92 M ine ra l  Claims 

\ 

'i. F i e l d  work was conducted f r o m  J u l y  2, 1981 t o  August 12, 1981 and c o m p i l a t i o n  o f  da ta  and 
r e p o r t  p repa ra t i on  con t i nued  t o  March 15, 1982 

To ta l  assessment work expend i t u res  on T h r a l l  1 - 64 c la ims  (1981) 30,282.52 
To ta l  assessment va lue  p r e v i o u s l y  a p p l i e d  14,900 .OO 
To ta l  assessment va lue  a p p l i e d  t b  Group 3 Claims 6,900.00 

Sworn before 

TOTAL Value rema in ing  8,482.52 



DEPARTMENT OF INDIAN AFFAIRS AND N 
YUKON QUARTZ MlNlN 

FORM "C" - APPLICATION FOR A C 

(This form required in duplicate with sketch showing location of work.) . 

r I(Name) HOLLAND, Robert occwatlon Geol ogi  s t  1 
(Postal Address) 12893 - 99 th  Ave., Surrey, B.C.  V3T 1E6 OFFICE DATE STAMP' 

M A K E  OATH AND SAY. THAT: 

1. I am the owner, or agent of the owner, of the mineral claim(s) to  which reference is made herein. 

2. I have done, or caused to be done, work on the following mineral daim(s): 

(Here list claims on which work was actually done by number and name) 

THRALL 10 YA65956 

THRALL 51 - 52 YA65997 - YA65998 

THRALL 60, 62, 64 YA66006, YA66008, YA66010 

situated a t  Upper Me is te r  R ive r  Claim Sheet No. 
105 B / l l  

is the WATSON LAKE Mining District, to  the value of a t  least $6 9 80 O0 
I 

26th  J u l y  
19 

81 
ddHars, since the day of I 

4 

to ;epresent the following mineral claims under the authority of Grouping Certificate No. 

(Here list claims to be renewed in numerical order. by grant number and claim name. showing renewal period requested). 

GROUP 2 (See enclosed Sketch) 

Grant Number Claim Name 

YA65955, YA65957 THRALL 9, 11 
YA65956, YA65958 THRALL 10. 12 
YA65959, YA65961 THRALL 13, 15 

r YA65960, YA65962 THRALL 14, 16 
YA65997, YA65998 THRALL 51, 52 
YA66005 - YA66009 THRALL 59 - 63 

' YA66010 THRALL 64 

Renewal Pe r iod  

'4 years  
'5 years 
h years 
\5 years  
'4 years 
1 4  years 
-\5 years 

New Exp i r y  Date 

J u l y  2, 1986 
J u l y  2, 1987 
Ju ly  2, 1986 
J u l y  2, 1987 
J u l y  2, 1986 
J u l y  2, 1986 
J u l y  2, 1987 

TOTAL 69 Cla im Yearn a p p l i e d  f o r  
I 

i 
3. The following is a detailed statement of such work: (Set out full particulars of the work done indicating dates work 
commenced and ended in the twelve months in which such work is required to  be done as shown by Section 53.) 

Geologi ca l ,  and geochemi ca? surveys as d e t a i l e d  i n  accompanying r e p o r t :  
Geological and Geochemical Report on the Thnal l  1 - 92 Minera l  Claims 

\ 

\ 
\. 

F i e l d  work was conducted f r o m  J u l y  2, 1981 t o  August 12, 1981 and compi la t ion  o f  data and 
r e p o r t  p repa ra t i on  cont inued t o  March 15, 1982. 

To ta l  assessment work expendi tures on THRALL 1 - 64 claims (1981) 30,282.52 
Tota l  assessment va1 ue p r e v i o u s l y  app l i ed  8,000.00 
Tota l  assessment va lue a p p l i e d  t o  Group Claims 6,900.00 

Sworn before me at  LP*c*+ 4 c. - 
d 

this Z A a y  of / G t  /?-/LIc=I' l e  

. . Notary Public 

Tota l  Val ue ~ e m a i n i n g  15,382.52 



DEPARTMENT OF IN NORTHERN DEVELOPMENT 
C ACT 

FORM "C" - APPLlCATlO ERTIFICATE OF WORK 

(This form required in duplicate with sketch showing location of work.) 
t 

I (pOstalAddress) 12893 - 99th  Ave., Surrey, B.C. V3T 1E6 

1 

OFFICE DATE STAMP 

HOLLAND, Robert Occupation 
Geo log i s t  

MAKE OATH AND SAY, THAT: 

1. I am the owner, or agent of the owner, of the mineral claim(s) to which reference is made herein. 

2. I have done, or caused to be done. work on the following mineral claim(s): 

(Here list claims on which work was actually done by number and name) 

THRALL 1, 3. - 8 YA65947, YA65949 - YA65954 

situated at  Uppe r Mei s t e  r R i  ve r Claim Sheet No. 105 B/11 

b in the Watson Lake Mining District, t o  the value of a t  least $8,150.00 

dollars, since the 2 6 dayof 19 81 . 
\ 

~ c i  represent the following mineral claims under the authority of Grouping Certificate No. 

~ ~ e r e ' l i s t  claims to be renewed in numerical order. by grant number and claim name. showing renewal period requested). 
9 

Group 1 (See Enclosed sketch)  

Grant Number Claim Name Renewal Pe r iod  

YA65947 THRALL 1 '5 years 
YA65949 - YA65954 THRALL 3 - 8 \5 years 
YA65975 - YA65978 THRALL 29 - 32 '-5 years 
YA65989 THRALL 43 '5 years 
YA65991 - YA 65994 THRALL 45 - 48 '5 yearn 

New Expi ry Date 

J u l y  2, 1987 
J u l y  2, 1987 
J u l y  2, 1987 
J u l y  2, 1987 
Ju l y  2, 1987 

TOTAL 80 Claim Years a p p l i e d  for. :  

3. 'The following is a detailed statement of such work: (Set out full particulars of the work done indicating dates work 
commenced and ended in the twelve months in which such work is required to be done as shown by Section 53.) 

Geol ogi c a l  and geochemical surveys as d e t a i  l e d  i n  accompanying r e p o r t :  
Geological and Geochemical Report on the T h r a l l  1 - 92 Minera l  Claims 

; F i e l d w o r k  was conducted form J u l y  2, 1981 t o  August 12, 1981 and compi la t ion  o f  data and 
r e p o r t  p repara t ion  cont inued t o  March 15, 1982. 

Tota l  Assessment work expendi tures on T h r a l l  1 - 64 c la ims (1981) 30,282.52 
Tota l  Assessment value p r e v i o u s l y  app l i ed  - - 
T o t a l  Assessment Value a p p l i e d  t o  Group 1 Claims 8,000.00 

1 
TOTAL Value remaining 22,282.52 

before me at / f i ~ ~ ~ ~ - q  . 4 
th l s /7?ay  of ~7 c/j/ 1 9 .  f 2 -  / y$&, / 

,&/-< ~ ~ ~ l i c a n t  - 
?SARY F C 3 ? ! %  THE 

..3'JiNCE C? P3lTlSH C 3 L U L : G l q  
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SUMMARY AND CONCLUS lONS 

-The THRALL 1-64 mineral claims were. staked jn  June 1981 t o  coyer 
a small granodi'ori t e  stock contaibPng stockwork quartz-molybdenfte mtneraliz-  
a t ion.  Surface exposure i s  Iihi'ted and minerali'zati'on is  restr i 'cted t o  t a lu s  
and f l o a t  occurrences. Molybdentte mi'nerali'zation has not previously been 
reported i n  t h f s  area  and the  showfng appears t o  be a new and s ign i f i c an t  f ind.  

The stockwork appears t o  be re la ted t o  a quartz-feldspar porphyry 
phase of the in t rus ion  and was noted over a distance of a t  l e a s t  200 metres. 
Quartz veining and occasional dissemfnated molybdenite occur throughout the  
granodiori te stock.  A t  the  main showing the  mineralized t a l u s  i s  sca t te red  
and d i l l u t ed  by barren granodiori te debris .  Molybdeni t e  occurs i n  minor t o  
abundant amounts mafnly along the  vein walls. A grab sample of rus ty  
mineralization ran 0.036% Mo and 0.23 oz/ton Ag. K-feldspar a l t e r a t i o n  
envelopes a re  common and strongly developed adjacent t o  some veins and weak 
pervasive clay,  c h l o r i t e  and s e r f c i t e  a l t e r a t i on  is common. 

A g r id  s o i l  geochemistry program out l ined broad coincidental  o r  
near coincidental anomalies f o r  Mo, Cu, W ,  Pb, Ag and F associated w i t h  the  
t race  of tRe stock. Local peak values occurred over areas  of observed 
mineralization and i n  several  areas of overburden cover. The s t ronges t  and 
best  defined anomaly was t h a t  f o r  Mo which runs the  length of the  g r id  area 
(3,600 metres) and i s  open a t  both ends. Values t o  230 ppm Mo were obtained. 
Many of the  other  metal anomalies were a l so  open t o  the  northwest and addit ional  
claims were staked i n  October 1981, t o  cover extensions of these anomalies. 

The Thrall  mineralization is considered s i gn i f i c an t  f o r  the  
fo l  1 owing reasons : 

1. Favourable geological envi ronment i ncl udi ng a quartz-feldspar 
-porphyry in t rus ive .  

2. Presence of quartz stockwork w i t h  molybdenite. 

3. Weak pervasive a1 te ra t ion  and strong k-fel dspar a1 t e r a t i on  
envelopes. 

4. Strong s o i l  geochemistry response pa r t i cu l a r l y  f o r  molybdenum. 

5. Good s i z e  and depth potent ia l .  

BEMA 
Industries Ltd. 
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.d -.- 

The fo l lowing  work i s  recommended f o r  1982: 

1. Prepa ra t i on  o f  topographic  base.  
> 

2. I n s t a l l  70.8 k i lomet res  o f  c u t  l i n e  g r i d .  

3.  Deta i l ed  geo log ica l  mapping on g r i d .  

4. S o i l  sample new g r i d  where i t  ex tends  beyond the p r e s e n t  g r i d  
p a r t i c u l a r l y  i n  a r e a s  o f  anomalous va lues .  

5. Run Magnetometer and I.P. surveys ove r  t h e  new g r i d .  

6. Three diamond d r i l l  ho l e s  t o t a l l i n g  a t  l e a s t  one thousand 
metres. 

BEMA 
Industries Ltd. 
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1.0 INTRODUCTION AND HISTORY 

In t h e  p a s t ,  p rospec t ing  and mtntng exp lo ra t i on  a c t i v i t y  around 
Wolf Lake has been hampered by p o o r  acces s .  Prospec t ing  of t h e  Upper L ia rd  
River  du r ing  t h e  1870 ' s  r e s u l t e d  f n  p l a c e r  gold d i s c o v e r i e s  j u s t  t o  t h e  
n o r t h e a s t ,  however, a f t e r  t h a t  t h e  a r e a  was l a r g e l y  neglec ted  u n t i  1 c o n s t r u c t i o n  
of t h e  A1 aska Highway i n  1942. Subsequent exp lo ra t i on  was concent ra ted  a long  
t h i s  r o u t e  and hence most d i s c o v e r i e s  were f n  t h i s  region.  

In  1978 t h e  Geological  Survey o f  Canada i n i t i a t e d  a reg iona l  
s t ream sediment survey  ove r  t h e  Wolf Lake map s h e e t  a s  p a r t  o f  i t s  Uranium 
Reconnaissance Program (U.R.P. ) . As a r e s u l t  o f  t h i s  program c o i n c i d e n t a l  
anomalous va lues  were ob ta ined  f o r  molybdenum (11  ppm), tungs ten  (22 ppm), 
and copper (58 ppm) on a n o r t h  d r a t n i n g  t r i b u t a r y  of I r v i n e  Creek. Local a r e a  
h ighs  were a l s o  ob t a ined  f o r  l e ad  (22 ppm) and z i n c  (110 ppm) a t  t h e  same 
s i te .  Normal background va lues  f n  t h e  a r e a  a r e  1 ppm Mo, 2 ppm W ,  20 ppm 
Cu, 4 ppm Pb, and 60 ppm Zn. Th i s  anomaly prompted t h e  a r e a  t o  be s t a k e d  i n  
1979, however t h e r e  i s  no record  o r  s i g n  o f  any work being done and t h e  c l a ims  
1 apsed. 

Get ty  Mines Limited,  i n  1981, proposed a reg iona l  reconnaissance  
molybdenum program f o r  t h e  south  and c e n t r a l  Yukon. Research and d a t a  
compi la t ion  revea led  t h a t  t h e  above mentioned anomaly was unstaked and a 
p rospec t ing  crew was d ispa tched  i n  June  1981 t o  i n v e s t i g a t e .  Molybdenite 
m i n e r a l i z a t i o n  was l o c a t e d  i n  a s s o c i a t i o n  wi th  q u a r t z  ve in ing  i n  t a l u s  o f  
q u a r t z - f e l s p a r  porphyry granodi o r i  te .  Minor disseminated molybdeni t e  was 
a l s o  l o c a t e d  i n  f l o a t  and r a r e  ou t c rop  o f  g r a n o d i o r i t e  over  a wide a r e a  o f  
poor rock exposure.  The T h r a l l  1-64 c l a ims  were s taked  and l a t e r  a program 
o f  g r i d  s o i l  geochemistry and l i m i t e d  mapping was undertaken. The r e s u l t s  
o f  t h i s  work a r e  d e t a i l e d  i n  t h i s  r e p o r t .  The Thra l l  65-92 claims were 
added i n  October 1981 t o  cover  e x t e n s i o n s  o f  s o i l  geochemistry anomalies.  

1.1 LOCATION AND ACCESS 

The THRALL 1-92 mineral  c l a ims  a r e  l oca t ed  i n  t h e  Wolf Lake 
a r e a  o f  t h e  Yukon T e r r i t o r y  a t  l a t i t u d e  60033'N and long i tude  131020'W. The 
c i t y  o f  Whitehorse, Yukon T e r r i t o r y  l ies  200 a i r  k i lomet res  t o  t h e  west and 
t h e  Alaska Highway 60 k i lomet res  t o  t h e  south .  

BEMA .- 

Industries Ltd. 



The claim block is situated a t  the headwaters of,  the informally 
named, Thrall Creek. Thrall Creek i s  a northwest flowing tr ibutary of Irvine 
Creek which flows west into Wolf Lake and the Yukon River system. The area 
l i e s  within'the Cassiar Mountaiis w i t h  moderate t o  steep glaciated ridges 
reaching 1,500 t o  1,800 metres elwatfon.  The tnterventng valleys are  
,generally broad and U-shaped w S t h  often thPck marshy glacial  overburden 
cover. The claim area is  above t r ee  l fne w i t h  the main vegetation being 
alder and willow bush, known as "buck brush", occurring in the valleys. 
Scattered clusters  of stunted spruce are common throughout the area. 

Outcrop exposure i s  generally res t r ic ted  t o  the ridges, with 
some exposure i n  creek cuts and i n  the narrower valley bottoms. Talus and 
felsenmeer i s  abundant along ridge flanks. Small f r o s t  boils and seeps 
are  common near the base of the ridges. 

Access to  the area is  by long range helicopter from Whitehorse 
or  Watson Lake, approximately a one hour f l i g h t  each way. Helicopters Rave 
also been based, during previous summers, a t  much closer  settlements such as 
Teslin and Swift River along the Alaska Highway. Equipment and supplies can 
be transported by f loa t  plane from e i the r  Whitehorse o r  Watson Lake t o  Wolf 
Lake and ferried by helicopter fourteen (14) kilometres t o  the property. 

1.2 CLAIM STATUS 

The following 92 contiguous mineral claims comprise the THRALL 
Claim Group and are located i n  the Watson Lake Mining Division of the Yukon 
Territory (see Figure 2). 

Grant No. \ Record Date Expiry Date 

Thrall 1-64 YA65947-YA66010 July 2, 1981 July 2, 1982 

Thrall 65-88 YA67451-YA67474 Oct. 30, 1981 Oct. 30, 1982 

Thrall 89F-92F YA67475-YA67478 Oct. 30, 1981 Oct. 30, 1982 

BEMA 
Industries Ltd. 
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2.0 REGIONAL GEOLOGY 

The Wolf Lake regioh is  dominated by the Cretaceous Cassiar 
Intrusions wfii  ch cut a sequence b f  1 argely calcareous 1 ower Paleozoic sediments 
and t h e i r  metamorphic equivalents. T h i s  intrusive complex can be separated 
into several components including, among others,  the Seagull and Cassiar 
Batholiths. The Seagull Batholfth l i e s  t o  the south of the Wolf Lake area 
and i s  noted fo r  i t s  anomalous fluorine, t i n  and tungsten content and 
associated mineral occurrences such as the Logjam Creek tungsten-molybdenum 
and the Swift River t i n  deposits. Northeast of the Seagull Batholith l i e s  
the large, northwest trending Cassiar Batholtth which is  composed of mainly 
b io t i t e  quartz monzonites and granodfor+tes. A smaller unnamed batholith 
l i e s  fur ther  t o  the northeast, along rrvine Creek. The "Irvine Creek 
Batholfth" consists of largely biotite-muscovtte granodiorite. 

The THRALL claims are located between these l a t t e r  two batholiths 
i n  an area underlain by a small unmapped granodiorite stock. T h i s  stock 
intrudes rocks mapped by the Geological Survey of Canada as Cambrian o r  
ea r l i e r ,  b i o t i t e  schis t s  and gneisses; w i t h  Devono-Mississippian greenstones 
and related metasediments occurring t o  the north along Irvine Creek (Units 
Id and 7 respectively, Figure 3 ) .  

W i t h i n  the Wolf Lake-Irvine Creek region only three (3) mineral 
occurrences, other than the Thrall showings, have been reported. These are: 
1) a quartz-fluorite vein on Trout Creek, 2 )  a copper-lead-zinc vein north 
of the Meister River, and 3) a copper-lead-silver skarn northeast of Irvine 
Creek (see Figure 3). The l a s t  of these showings i s  held as the COM 21-26 
claims, owned by Dayton Silver Mines Ltd. and the SOURCE 1-24 claims (staked 
September 1981) owned by Serem Ltd. The remaining mineral occurrences are 
open and no other valid mineral claims are  located within a th i r ty  kilometre 
radius of the THRALL claims. Other'known porphyry molybdenum occurrences i n  
the region include the Red Mountain deposit (Amoco Canada Petroleum) 140 
k i  1 ometres to  the northwest, and Log jam Creek deposit (Amax Exploration) 
60 kilometres t o  the south. 

2.1 PROPERTY GEOLOGY 

A limited amount of geological mapping was carried out u s i n g  one 
(1) inch equals one half (1/2) mile government airphotos fo r  control. Plate 
1 shows the geology and claim outlines on an enlargement of one of these 
airphotos. A su i t e  of eight (8) rocks was sent i n  for  petrographic study 
and a copy of this report i s  included i n  the Appendix. 
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The country rocks underlying much of the  claim area cons i s t  of an 
in tercala ted package of greenstones, d io r t t i z ed  greenstones, and metasediments 
intruded local ly  by medium t o  coarse grafned d i o r i t e s  and quartz d i o r i t e s .  
Intruding a l l  the  above rocks i r a  small dyke-like stock of granodior i te  
and associated quar tz-fe ldspar  porphyry granodiort te.  

Greens tones 

The greenstones a r e  f i n e  gratned, usually grey-green t o  dark 
green i n  colour and a r e  generally andes i t i c  i n  composition a1 though dac i tes  
and rhyo l i t i c  rocks have been recognized. The mineralogy cons i s t s  mainly of 
plagioclase and green hornblende, i n  approximately equal proportions, w i t h  
minor quartz and sphere. Pyr i t e  is  common i n  amounts up t o  f i v e  percent 
and occurs pr incipal ly  i n  f i n e  i r r e g u l a r  s t r i nge r s  and f i n e  disseminations 
w i t h  quartz. Quar tz  is  l oca l l y  abundant and rounded bluish quartz eyes 
were noted occasionally. 

Texturally t he  greenstones a r e  variable from massive and of ten 
f i ne ly  porphyrit ic (white pl agiocl ase)  t o  strongly fo l ia ted .  Strongly 
fo l i a t ed  phases a r e  f requent ly  intermixedandgradational i n t o  hornfelsed 
metasediments. Locally minor small seams of weak skarn a r e  common and many 
of these rocks could be tuffaceous i n  o r ig in .  Strong d i o r i t i z a t i o n  is  common 
i n  the  v ic in i ty  of d i o r i  te-quartz d i o r i t e  in t rus ions ,  pa r t i cu l a r l y  i n  sediment- 
poor areas. Diori t ized greenstones a r e  f i n e  t o  medium grained, massive t o  
fo l i a t ed  and a r e  s imi l a r  compositionally t o  the  andesites with which they a r e  
intergradational .  

The greenstone l i t ho log i e s  occur intermixed w i t h  metasediments 
throughout the claim area ,  however t he  g r ea t e s t  concentrations occur along 
the  two ridges f lanking the  main showing and Thrall Creek. Here the  sedimentary 
component is minimal and d i o r i t i z a t i o n  s t rongest .  

Metasediments 

These rocks a r e  l a rge ly  f i n e  grained and argi l laceous  w i t h  a 
high b u t  variable volcanic component. Some quartz-rich sediments occur 
loca l ly  but are  not abundant. Carbon content is generally low and minerals 
such as  ch lor i t e ,  purple b i o t i t e ,  and dark green t o  black hornblende a r e  
abundant,particularly near t he  granodior i te  stock where hornfelsing i s  common. 
Minor seams of weak skarn a r e  a l s o  common near the  in t rus ive .  Colour is  
variable from dark grey t o  dark green and purple-grey,and f o l i a t i o n  is  moderate 
t o  strong. The metasediments a r e  most abundant i n  the northeastern ha l f  of 
the  claims, away from the  granodiori t e  and mineral iza t ion.  
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Diori te-Quartz D i  or1 t e  

These intrusive rocks occur mainly i n  the southwestern half of 
the claims and appear t o  be spaWally related to  the greenstone rich areas. 
Compositionally they are sim9lar t o  the greenstones and diori t ized greenstones, 
consistfng principally of white plagioclase (20-60%), green t o  black hornblende 
(20-70%) and quartz (0-30%). The diori  te-quartz diori  t e s  are generally non- 
fol iated,  equigranular and medium to  coarse grained, however t h i n  section 
examination shows some s t r a in  and possible recrystalization textures 
suggesting some metamorphism. 

Contacts with the greenstones are  frequently sharp, however 
irregular contacts and intermixing a1 so occur and compositional s imi lar i t ies  
and contamination often make different iat ion d i f f i cu l t .  I t  i s  possible tha t  
the diorite-quartz d io r i t e  units are  recrystallized greenstones and are  part  - 
of the greenstone package. 

Granodi or i  t e  

The granodiorite occurs as a long northwest trending body along 
or  adjacent to  Thrall Creek, cutting and intruding the older d io r i t e s ,  
greenstones and metasediments. Intrusion of th i s  stock is  probably related 
to  the implacement of the Cassiar and, informally named, Irvine Creek Batho- 
l i t h s  t o  the southwest and northeast respectively and, hence, are of Cretaceous 
age. Exposure w i t h i n  the claim boundaries is  generally poor and the surface 
trace of the stock was determined largely from talus and f r o s t  boil mapping. 
Float mapping suggests the intrusive to  have a length of a t  l eas t  1,500 
metres and a width of 200 t o  500 metres. The intrusive contact i s  not 
exposed within the claims and a t  th i s  time i t s  nature i s  not known. 

The rock is  mainly comprised of plagioclase (35-SO%), quartz 
(25-35%) and K-feldspar (12-15%) w i t h  lesser  amounts of muscovite, b io t i t e ,  
chlori te  and apat i te .  The mafic content, represented mainly by b io t i t e ,  is 
low making up l e s s  than ten percent of the unaltered rock. Chlorite and 
muscovite are principally al terat ion minerals of b i o t i t e  and t o  a lesser  
extent plagioclase. Pyrite i s  commonly present as f ine  disseminations and 
fracture f i l l i n g s  i n  amounts up to  two percent. The rocks are f ine  t o  coarse 
grained and porphyritic w i t h  phenocrysts of pl agi ocl ase, quartz and occasional 
K-feldspar forming 50 to  80 percent of the rock. The f ine  grained matrix is  
largely quartz and K-feldspar. 
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Quartz-Fel dspar Porphyry 

-Associated w i t h  the-granodiorite i n  a t  l eas t  two loca l i t i e s  
is a f ine  grained porphyritic f e l s i t e  of granodi'ori t e  t o  quartz d io r t t e  
composition. Anhedral t o  euhedral phenocrysts of p l  agi ocl ase and quartz, 
generally 1 t o  5 millimetres i n  s ize  comprise up to  25 percent of the rock. 
The groundmass consists mainly of plagioclase (40-50%), quartz (25-40%), 
K-feldspar (5-252) and chlor i te -b io t i te  (0-10%). No contact relationships 
were observed, however compositional l y  and textural ly the quartz-fel spar 
porphyry is  simflar t o  the granodiorite and is probably related t o  i t .  I t  
i s  also apparently related t o  the mineralizing event as i t  hosts much of the 
best stockwork quartz-molybdenum veinlets exposed on surface. 

Other Rock Types 

Apl i t i c  and lamprophyre dykes were observed a t  several l o c a l i t i e s  
within the greenstone-metasediment package. These appear minor and not 
d i rec t ly  associated with the stock. 

Along the northeastern edge of the claim group is  a package of 
impure quartzites and sil iceous marbles w i t h  a t  leas t  one occurrence of 
strongly graphitic phylli te and serpentinized basalt. The extent and contact 
relationship of these w i t h  other rocks i n  the area is not known. 

The contact of the Cassiar Batholith occurs on the ridge jus t  
t o  the southwest of the claims. Rusty hornfelsed sediments and coarse 
grained, muscovite quartzites were observed along the contact during a very 
brief v i s i t  t o  this area. 

2.2 MINERALIZATION AND ALTERATION 

The granodiorite stock appears to  be anomalously h i g h  in  
molybdenum w i t h  rare disseminated specks of molybdenite occurring a t  many 
loca l i t i e s  both w i t h i n  the stotk and i n  the surrounding rocks. Quartz 
veining is not common throughout most of the stock although occasional 
veinlets do occur. 
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The main showing area consists of ta lus  exposure of both 
granodiori t e  and quartz-feldspar porphyry as shown in Figure 4. Minor 
scattered molybdeni t e  bearing quartz veinlets  occur w i t h i n  t h i s  t a l  us, 
associated largely w i t h  the qualftz-feldspar porphyry and f ine r  phases of 
the granodiorite. Unmineralized and often rusty quartz velns are comon 
and some of these may a lso  have contatned,sulffdes pr ior  to  surface weathering 
and leaching. Two grab samples of mineralized vein material ran 0.034 
percent Mo,  0.23 oz/ton Ag and 0.009 percent Mo, 0.07 oz/ton Ag respectively. 
Most of the mineralized material has molybdenite within o r  adjacent t o  the 
veins, most commonly i n  the selvage area. Some f loa t  of intensely rusty 
granodiorite was also observed and often contains minor t o  abundant 
disseminated molybdenite. Copper mineralization is not common, however one 
large piece of f l o a t  was found t o  contain significant amounts of chalcopyrite, 
molybdenite and scheel i te  i n  a narrow veinlet. Another occurrence of minor 
malachite associated w i t h  molybdenite i n  a seven centimetre quartz vein was 
also noted. 

Mineralized vein material similar t o  the main showing i s  exposed 
i n  f loa t  along a dry seep r i v l e t  approximately 200 metres t o  the northwest. 
The exposure i s  poor and limited i n  s i ze  however i t  suggests continuity of 
mineralization i n  this direction. 

A third exposure of in t e res t  is  a strongly gossanous talus  and 
suboutcrop exposure i n  a creek cut near l ine  O+OOS, 2t50E.  This material 
i s  similar t o  the rusty granodiorite noted a t  the main showing and occurs 
adjacent t o  a narrow ta lus  exposure of quartz-felspar porphyry. Exposure 
is poor i n  this area however one quartz vein w i t h  minor molybdenite and some 
minor disseminated molybdenite was observed. 

Alteration envelopes are  well developed around many of the 
mineralized veinlets. Strong secondary K-feldspar rep1 aces plagioclase, 
often completely; over widths of one t o  two centimetres w i t h  weaker replacement 
over greater widths. 

Other a l te ra t ion  assemblages are no t  readily distinguished i n  
the f ie ld  and poor exposure prevents recognition of a l te ra t ion  halos. In 
addition altered rocks often occur near fresh looking speciments. The t h i n  
section study shows tha t  most of the granodiorite rocks have some clay 
a1 teration of plagiocl ase and chlori t i  zation of biot i te .  Serici  t e  a1 terat ion 
of plagioclase and b i o t i t e  is  also common w i t h  biot i tes  often to ta l ly  replaced. 
Strong - gossanous a1 teratfon occurs local ly over narrow widths  w i t h  the rock 
generally crumbly and well fractured suggesting a zone of shearing o r  crackling. 
flinor pyrite is common i n  most of the granodiorites however no pyri te  enriched 
halo was outlined. 
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3.0 GEOCHEMISTRY - INTRODUCTION 

A soi l  geochemistry program was undertaken i n  l a t e  July 1981 
over the showfng area. A f lag md compass grPd was establfshed using one 
of the claim l ines  as a baseltne. The ends o f  the l ines  were t f ed  Into 
adjacent claim l ines for  control. Samples were collected a t  50 metre intervals  
along l ines  spaced 150 metres apart. Sampling of the baseline a t  50 metre 
intervals  and sSlt sampling of creeks and seeps were a lso  done. A to ta l  of 
700 so i l  samples, 49 stream sediment samples, and 13  rock samples were 
collected. The grid covers an area 3,550 metres long (N350W) by 800 t o  
1,600 metres wide (N550E). 

A prospector's g r u b  hoe or  mattock was used t o  col lec t  each 
so i l  sample from a depth of approxfmately 15 t o  25 centimetres. An e f f o r t  
was made t o  sample the B horizon where possi6le. Samples were collected i n  
brown kraf t  paper bags and drfed prior t o  shfpment t o  the Bondar-Clegg and 
Company 1 aboratory i n  Whitehorse, Yukon Territory fo r  geochemical analysis. 
Upon ar r iva l  a t  the laboratory the samples were dried f o r  24 hours then 
sieved to  m i n u s  80 mesh. The coarse fraction was discarded. A 0.5 gram 
portion of the sample was dissolved Tn hot Lefort a,qua regia and analysed 
by atomic absorption for  molybdenum, copper, lead and s i lve r .  Another two 
gram portion of the sample was treated by basic oxidizing fusion and analysed 
by colorimetric methods for  tungsten. Fluorine was a lso  r u n  u s i n g  basic 
fusion extractimand c i t r a t e  buffer-specific ion analysis. All resul t s  are 
given i n  parts per million (ppm). 

A histogram plot  of the so i l  resul ts  was made fo r  each element 
analysed t o  determine anomalous and background populations. Values for  each 
element were then plotted and contoured according to  population divisions 
and shown i n  Plates 2 t o  7. 

\ 

3.1 GEOCHEMISTRY - DISCUSSION OF RESULTS 

Molybdenum 

Soi 1 resul ts  have out1 ined a strong nothwest trending molybdenum 
anomaly which extends the fu l l  length of the g r i d  area (3,600 metres) and is  
open a t  both ends (see Plate 2 ) .  The threshold between the anomalous and 
background values is  sharply defined a t  f ive  ppm Mo. Within the overall 
weakly anomalous trend are numerous anomalous and highly anomalous peaks 
w i t h  values t o  230 ppm Mo. These peaks are  strongest and most abundant i n  
the central  and northwestern areas of the g r i d  where they are centred on 
known talus  and outcrop exposures of granodiorite and quartz-feldspar porphyry. 
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The anomaly also extends well in to  the surrounding country rock suggesting 
a molybdenum enrtched aureole adjacent t o  the intrusive. A good molybdenum 
response was obtained over the matn showi'ng .(I59 ppm Mo), however the strongest 
response occurs fur ther  t o  themrthwest .  TRis zone saw l i t t l e  exploration 
work and is  s t i l l  open t o  the west and south. 

The weaker b u t  s t t l l  well deffned southwestern portton of the 
anomaly has values t o  42 pprn Ms. No granodl'ori'te, o r  molybdentte mineraliz- 
ation, was found i n  this area and ta lus  and outcrop exposures consist  
predominantly s f  d io r t t e ,  greenstone and lesser  hornfelsed sedfments. 

The only other anomalies w i t h i n  the survey area occur as several 
small scattered hfghs i n  the southern corner of the grid. T h I s  area I s  
underlatn by f l a t  swampy drainage and thjck glacial  overburden cover. 
Molybdenum values t o  34 ppm were obtafned. 

I Copper 

The anomalous threshold for  copper is  sharply defined a t  
100 ppm w i t h  the majority of the anomalies occurring i n  the northwestern 
half of the survey area (see Plate 3) .  W i t h i n  this area strong copper 
responses were encountered over the main showing and to  the northwest, 
coincidental w i t h  the strongest molybdenum responses. Values to  509 ppm 
copper were obtained. The general c lus ter  of anomalous values is  encompassed 
by an extensive halo of weakly anomalous copper (51-100 ppm range). T h i s  
forms a zone of copper enrichment open to  the northwest and coincidental 
b u t  broader than the corresponding portion of the molybdenum anomaly. 
Similarly th i s  zone is  centred on and appears related t o  surface exposures 
of the granodiori t e  stock. 

Copper anomalies i n  the. southeastern g r i d  area are  not generally 
coincidental w i t h  responses fo r  molybdenum or  any other metal analysed. 
These anomalies also tend t o  be small, e r r a t i c  and scat tered,  however several 
very h i g h  values (up t o  359 ppm copper) were obtained. For the most part  
these anomalies occur i n  areas of thick overburden and f l a t  swampy drainage. 
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Tungsten 

The areas of anomalous tungsten geochemistry are, generally 
coincl'dentaT but f a r  less  e ~ t e ~ v e  than those fo r  molybdenum and define 
the same l fnear  be l t  (see Plate 4).  The l e s s  extensive nature of tungsten 
may be due t n  part  t o  the fac t  that  the threshold of two ppm.ls also the 
detectfon 1Tmtt of analysis. TRe anomalfes can 6e grouped in to  three main 
clusters  which increase in s ize  and TntensTty to  the northwest and correspond 
to  the more intense portions of the molybdenum anomaly. The strongest 
tungsten response, as for  copper and molybdenum, occurs i n  the western 
corner of the survey area, where values range t o  50 ppm. Thfs anomaly is  
s t i l l  open t o  the west and south. Values over the main showing are generally 
low despite the occurrences of some scheelf te  i n  t h i s  area. 

Lead 

The lead soil geochemistry shows a large, U-sha ed anomalous 
trend w i t h i n  the northwestern half of the grid (see Plate 5 ! . T h i s  anomalous 
area is i n  part coincidental and i n  par t  flanktng the anomalous molybdenum 
bel t  and corresponding granodiorfte contact. The anomalous threshold is  
well defined a t  20 ppm and values t o  1,275 ppm lead were obtained. The 
highest values fo r  lead are found i n  two clusters ,  one i n  the central grid 
region and the other i n  the northernmost corner. Only a weak response occurs 
over the main showing and no s ignif icant  anomalous values are found i n  the 
southeastern parts of the grid. 

S i  1 ver 

Si lver  anomalies are generally small and dispursed w i t h  the 
main concentrations occurring near the baseline i n  the central portion of 
the grid, coincidental with the wickst part  of the granodiorite stock (see 
Plate 6).  Values to  4.9 ppm s i lveruare found i n  t h i s  region. A moderate 
response, which is an extension o f  t h i s  main anomalous zone, i s  also found 
down h i l l  from the main showing. T h i s  overall trend although coincidental 
w i t h  the general anomalous trends fo r  molybdenum,copper and fluorine, does 
not correspond t o  any strongly anomalous zones for  these elements. Scattered 
anomalies further north and south of the base l ine  i n  the central and north- 
western grid regions, outline a poorly defined U-shaped trend coincidental 
w i t h  that  described fo r  lead. Anomalies t o  the southeastare weak and scattered 
w i t h  no apparent relationship t o  other anomalies i n  this area. 
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F l  uori ne 

Fluorine, 1 i ke tungsten, t s  cotncidental with, but f a r  l e s s  
extensive than molybdenum, forming a b e l t  of somewhat spotty and e r r a t i c  
anomalies extendtng the length of the grid area (see Plate  7).  Threshold i s  
taken as  300 ppm and values t o  750 ppm fluortne were obtafned. The highest 
fluori'ne peaks generally correspond t o  areas of stronger molybdenum response 
i'ncl udl'ng the mat n showtng , westernmost grid corner, and central porttons of 
the grld. A small but strong peak a lso  occurs tn the southeasternmost par t  
o f  the grfd. 

In addition t o  the main northwest trending anomalous zone, 
several other small scat tered anomaltes were outlined w i t h  values t o  520 ppm. 
These occur well away from the intrusive exposures to  the north and south. 
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4.0 RECOMMENDATIONS 

Further work on the. THRALL c l a ~ i s  i s  def in i te ly  warranted w i t h  
the main emphasis on dell'neating the extent o f  the i 'ntrusires, the relation- 
ships of the granodiortte and quartz-feldspar porphyry, and, the extent and 
grade of mtneralizatl'on. Based on thi's, the followl'ng two phase program is 
proposed to  commence i n  1982. 

'Phase I 

Preparation of a pencil manuscript base map, coyering tRe 
claim area a t  a scale of 1:5000 using a 20 metre contour 
interval.  T h i s  is requfred t o  provtde topographical and 
survey control on previous and future work and should be 
s ta r ted  as soon as possible t o  ensure completfon for  the 
f i e ld  season. 

A sloped corrected cut l ine  grid to ta l l ing  70.8 l ine  kilometres 
should be instal led t o  replace and extend the present flagged 
grid. The present baseline can be reused w i t h  slope correcting 
and some straightening probably necessary. Cross l ines should 
be r u n ,  as previously, a t  N550E w i t h  l i ne  spacings of 150 
metres. Lines should extend t o  1,000 metres eas t  and west 
of the baseline and the grid should be extended as f a r  as 
s tat ions 18+00S and 30+00N (measured from the present l ine  
O+OOS) . 
The old grid should be t i ed  in to  the new one so the 1981 
geochemical data can be transferred. Soil sampling of the 
extended and new l ines should also be conducted t o  close off 
open-ended anomalies. These new samples should be r u n  f o r  
Mo, Cu, Pb, Ag, W and optionally fo r  F. 

Using the grid and topographic base fo r  control, the g r i d  
area should be geologically mapped i n  detai l  noting outcrop, 
talus and f l o a t  occurrences. 

A ground magnetometer survey should be conducted reasonably 
early i n  the program as  i t  is  a quick and inexpenslye tool 
and may be useful in outlining the granodiorite stock. An 
I.P. survey should also be considered i n  conjunction w i t h  
the magnetometer survey, t o  define potential sulphide areas 

I fo r  follow up d r i l l  tes t ing.  

BEMA 
Industries LM. 



6. The geology and mtnera.1 p o t e n t i a l  of t h e  sur rounding  r eg ion  
I s  n o t  we1 1 known and should Be explored  by a small  mobile  

I prospecting-geqik3gy crew based o u t  o f  t h e  T h r a l l  camp. Many 
o f  t h e  o t h e r  r eg tona l  t a r g e t s  wRPch o r t g i n a l  l y  a t t r a c t e d  
G e t t y  crews t o  t h e  a r e a  should a l s o  be re-examtned i n  more 
d e t a f l  a t  this time. 

P h a s e  11 

1. Follow up diamond d r i l l t n g  o f  mine ra l i zed  zones and t a r g e t s  
de f ined  by geochemistry,  geophysics and geology. A minimum 
o f  t h r e e  (3) ho le s  t o t a l l i n g  1,000 metres is  sugges ted  and 
could  be d r i l l e d  i n  l a t e  summer o r  e a r l y  f a l l  1982 upon 
complet ion o f  Phase I. 

I 
BEMA 

Industries Ltd. 



APPENDIX I 

PETROGRAPHIC REPORT ON A S U I T E  O F  E I G H T  SAMPLES 
FROM THE T H M L L  CLAIMS,  YUKON TERRITORY 



- 
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JAMES VINNELL. Manager P.O. BOX 39 a 

JOHN G. PAYNE. Ph. D. Gcolog~rt 8887 NASH STREET 
FORT LANGLEY. B.C. 

Report for: Bob Holland, 
Bema Industries Ltd., 
203 - 19945 56th Avenue, 

VOX IJO 

PHONE (604)  888-1 323 

LANGLEY, B.C., V3A 3Y2 Invoice 2972 

Samples: 8 samples from ~orfiyry Molybdenum property in Yukon Terr. 
Cassiar Project 2035 

Summary : 
The rocks are grouped into the following types: 

1. Intrusive and related Porphyritic Hypabyssal Rocks of the Cretaceous 
plutonic suite 

A. medium to coarse grained granodiorite-quartz monzonite 
possibly the major intrusion 

1GS-75F : plagioclase slightly altered to sericite f calcite 
mafic minerals altered to muscovite 
veins 
1) quartz + pyrite with halo of K-feldspar and sericite- 

muscovite (K-feldspar replaces plagioclase) 
2) sericite-muscovite-limonite veins and veinlets, 

probably related to type 1 vein 
3) molybdenite on fracture surfaces, no apparent altera- 

tion (alteration halo would overlap with strong 
alteration about quartz vein) 

B. granodiorite porphyry 
medium to very coarse phenocrysts in less abundant groundmass of 
similar composition, but more alkalic. Phenocrysts of plagioclase, 
quartz, and lesser K-feldspar and micas. Variable alteration. 

1H-15 : zoned plagioclase phenocrysts slightly altered to sericite- 
muscovite and,calcite; biotite altered on grain borders 
to muscovite-Ti oxide, a few grains altered to chlorite; 
one grain of hornblende; pyrite in scattered clusters 

1H-16A : less altered than 1H-15; plagioclase slightly altered to 
sericite-kaolinite and patches of calcite; biotite 
partly altered to chlorite-Ti oxide; minor muscovite; 
minor magnetite; one patch of epidote with chlorite. 
veinlets of zeolites? 

1H-37 : slightly coarser than 1H-15 and 1H-16A; plagioclase variably 
altered to sericite-muscovite, and in places strongly 
altered to kaolinite; mafic minerals altered to muscovite- 
Ti-oxide-calcite; patches of calcite-pyrite; veinlets 
of calcite. 

C. felsite porphyritic, composition from granodiorite to quartz diorite 
scattered phenocrysts of plagioclase, quartz in very fine grained 
groundmass 

1H-40A : plagioclase slightly to strongly altered to sericite in 
phenocrysts; one megacryst of skeletal garnet intergrown 
with quartz; muscovite is main mica; veins of quartz with 

(continued) 
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strong halos of K-feldspar; wispy veinlets of sericite 
limonite-hematite (alteration similar to that in 
1GS-75F) (granodiorite composition-fin fresh rock]) 

1H-42B : groundmass contains patches of coarser grained quartz- 
biotite-chlorite with epidote,apatite; other patches 
of K-feldspar (quartz diorite composition) 

2. Older? Plutonic Rock Series 

medium to coarse grained quartz diorite 
-w 

1H-27 : hornblende in part altered to secondary amphibole, irregular 
patches of chlorite, minor sericite; veins of epidote with 
patches of chlorite. 

plagioclase in rock strongly altered in patches to epidote 
and minor chlorite 

3. Metamorphosed Andesite 

strongly foliated, contact? metamorphism in hornblende hornfels 
facies, probably originally andesite flow. 

1H-18A : plagioclase altered in patches to sericite; hornblende 
fresh, abundant sphene; 

veins of quartz-pyrite-(biotite?), a few of fine grained 
pyrite 

John Payne, 
November 198 



1GS-75F Granodiorite-Quartz Monzonite with veins of 
1) Quartz-(Pyrite) with halo of K-feld~par~sericite-muscovite 
2) Molybdenite 
3 )  Sericite-Limonite - 

a 
4- 

The rock is a medium to coarse grained plutonic rock withLsubhedral 
plagioclase and anhedral quartz and K-feldspar, and scattered grains and 
clusters of muscovite. It is cut by a major quartz vein with a prominent 
halo in which K-feldspar replaces plagioclase, and sericite-muscovite 
is abundant. A fracture surface in the hand sample contains moderately 
abundant molybdenite clusters. Sericite, with or without limonite, forms 
abundant veinlets extending out from the main quartz vein. - 
plagioclase 30-35% ( %  of freshest rock) 
quartz 30-35 
K-feldspar 25-30 
muscovite 4- 5 
pyrite 4- 1 
apatite trace 

veinlets and veins 
1) quartz -(pyrite) with K-feldspar-sericite-muscovite halo 
2 ) molybdenite 
3) sericite-limonite 

Plagioclase forms subhedral to locally euhedral grains from 1 to 2 
mm in average size. It is slightly altered to very fine grained sericite 
and minor calcite. A few finer grains intergrown with K-feldspar have 
a myrmekitic texture with very fine grained wormy quartz inclusions. 

Quartz forms medium to coarse grained patches up to a few mm across, 
with grain size averaging 0.5-1.5 mm. It is interstitial to plagioclase 
and to K-feldspar (after plagioclase). 

K-feldspar forms grains from 0.5 to 2 mm in size, commonly with 
anhedral borders. 

Muscovite forms scattered grains and clusters of flakes averaging 
0.05-0.2 mm in size, with a few up to 0.5 rnm across. 

Pyrite forms scattered grains and clusters of grains averaging 0.15- 
0.2 mm in size, with a few up to 0.3 mm across. Pyrite is completely 
altered to pseudomorphic aggregates of hematite-limonite. 

Apatite forms a few anhedral grains up to 0.15 mm long. 

The main quartz vein averages a few mm across, and consists of a 
medium to coarse grained aggregate of anhedral grains. Pyrite forms one 
cluster 2 nun across. Pyrite is replaced by hematite, which is translucent 
along the borders of grains and opaque in their cores. The cores may 
contain a few relics of pyrite. 

Bordering the quartz vein, the rock has been strongly replaced by 
addition of K-feldspar as a replacement of plagioclase, and by addition 
of sericite-muscovite. The former replaces anhedral to subhedral plagio- 
clase grains moderately to completely. Sericite-muscovite forms irregular 
fine to medium grained patches and veinlets, and one subradiating 
aggregate of grains up to 1 mm long. 

The sericite-muscovite in the alteration halo grades outwards from 
the vein into veinlets of sericite-muscovite, in part with limonite. 

The quartz vein is vuggy on one weathered surface, suggesting that 
it contains patches up to a few mm across of calcite. 

Molybdenite occurs in clusters up to 1.5 mm across on some fracture 
surfaces. It does not appear to be associated with the K-feldspar altera- 
tion, but because the main molybdenite vein is so close to the main 
quartz vein, it is difficult to separate any possible alteration effects. 

One vein is dominated by limonite, with an irregular halo? contain- 
ing very fine to fine grained patches of sericite-muscovite. 



1H-15 Granodiorite Porphyry (Biotite-Muscovite) 

The rock contains phenocrysts of feldspars, quartz, and mica with 
a moderate to sparse groundmass of quartz-K-fe-ldsparhnd lesser mica. 
Most of the K-feldspar in the rock is in the groundmass. = 

plagioclase 
quartz 
K-feldspar 
biotite 
muscovite 
chlorite - 
apatite 
hornblende 
zircon 
pyrite (opaque) 

45-50% 
25-30 
12-15 
3- 4 
4- 5 
0.5 
0.3 

trace 
trace 
0.3 

Plagioclase forms prismatic phenocrysts up to a few mm long. Grain 
borders commonly are strongly indented by rounded grains of groundmass 
minerals (quartz and K-feldspar). Plagioclase commonly shows concentric 
compositional zoning from more-calcic cores to more-sodic rims. Altera- 
tion is slight to moderate to very fine to fine grained sericite-musco- 
vite flakes, and scattered irregular patches of calcite up to 0.3 mm 
across. Minor plagioclase occurs as finer grains intergrown in the ground- 
mass with quartz and K-feldspar. 

Quartz forms anhedral phenocrysts from 1.5 to a few mm in size, 
commonly grouped in clusters of a few grains. It also forms rounded grains 
intergrown with K-feldspar in the groundmass averaging 0.1-0.2 mm in size. 

K-feldspar forms a few phenocrysts up to a few mm across, but is 
mainly present as irregular interstitial grains in the groundmass ave- 
raging 0.1-0.3 mm in size. A few coarser grains contain irregular inclu- 
sions of plagioclase up to 0.1 mm in size. 

Micas form a few phenocrysts up to 1.5 mm in size. These consist 
mainly of biotite replaced in part, especially along grain borders by 
muscovite with moderately abundant very fine grained Ti-oxide. Some 
grains are altered partly or completely to chlorite and Ti-oxide. Bio- 
tite is pleochroic from pale to medium reddish brown. Chlorite is pleo- 
chroic from almost colorless to light green, with purplish grey inter- 
ference color. Muscovite also occurs as irregular to subradiating 
clusters of grains averaging 0<2-0.4 mm in length. 

Apatite is associated with micas as subhedral prismatic grains 
up to 0.4 mm long and 0.15 mm across. 

Hornblende forms one grain 0.3 mm across associated with a cluster 
of muscovite. It is pleochroic from light to medium orangish brown. 

Zircon forms scattered subhedral grains up to 0.05 mm across. 
Pyrite forms scattered clusters of subhedral, equant grains from 

0.3-0.3 mm in average size, with one irregular patch up to 1.5 mm across. 



25. 
1H-16A Granodiorite Porphyry (Biotite-Chlorite) 

The rock is somewhat similar to 1H-15, but is less altered, and 
phenocrysts stand out more sharply against the groundmass. 

plagioclase 
quartz 
K-feldspar 
biotite 
chlorite 
muscovite 
apatite 
Ti-oxide 
opaque 
sphene 
epidote 

- - -- 45-508 -Z 

25-30 
12-15 
4- 5 
4- 5 
0.3 
0.3 
0.3 - 

minor (slightly magnetic locally) 
trace 
one patch 

veinlets 
zeolite? minor 

Plagioclase forms subhedral to euhedral prismatic to tabular 
phenocrysts from 1 to 3 mm in size. They commonly show irregular 
composition zoning, with a general tendency towards more-sodic rims. 
Alteration is variable and generally slight to extremely fine grained 
sericite-kaolinite in irregular patches, commonly associated with cleavage, 
and to a few patches of calcite, also concentrated along cleavage. 

Quartz forms subrounded phenocrysts up to a few mm across. 
K-feldspar forms one megacryst, possibly a phenocryst, nearly 1 cm 

long. It is slightly zoned, with zones showing slightly different 
perthitic textures. Zones show a crude concentric arrangement. 

The groundmass is dominated by an anhedral aggregate of K-feldspar, 
quartz, and plagioclase grains averaging 0.1-0.3 mm in size. K-feldspar 
is slightly dominant, but the rock contains more plagioclase in the 
groundmass than other samples of porphyry (15 and 37). 

Biotite and chlorite occur as books up to 2 mm across. Some are 
of biotite, others are of biotite altered mainly along grain borders and 
cleavage to chlorite, and still others are of chlorite. Ti-oxide is 
associated with chlorite as very fine grained aggregates. Biotite is 
pleochroic from light to very dark brown. Chlorite is pleochroic from 
light to medium-dark green, with purplish to maroon interference color. 
Muscovite forms a few flakes ayeraging 0.2-0.3 mm in length associated 
with chlorite. 

Apatite forms subhedral to euhedral prismatic grains up to 0.3 mm 
long. It commonly is associated with micas. 

Opaque, possibly magnetite in part altered to hematite and pyrite, 
forms scattered subhedral to anhedral grains averaging 0.05-0.15 mm in 
size, with a few grains up to 0.5 mm across. It commonly is associated 
with chlorite and biotite. 

Sphene forms a few anhedral grains 0.05 mm long associated with 
chlorite and biotite. 

Epidote forms one patch 0.7 mm across associated with chlorite, 
Epidote is in a fine to medium grained aggregate of grains nearly in 
optical continuity. 

The rock is cut by several veinlets up to 0.05 mrn wide of a mineral 
with moderate relief and low R.I. Birefringence appears to be variable 
from very low to 0.012. The mineral is length-fast. Probably it is a 
zeolite, Because of the very fine grain size and lack of good cleavage 
or crystal faces, no positive identification could be made. 



1~-37 Granodiorite Porphyry (Muscovite) 

The rock is very similar to 1H-15 but is slightly coarser grained 
and has a stronger alteration, with some plagioclase pltered to kaolinite 
as well as sericite-muscovite, and micas altere3-to mudcovite-Ti-oxide. . L 

plagioclase 
quartz 
K-feldspar 
muscovite 
calcite 
pyrite 
apatite 
Ti-oxide 
zircon 

35-40% 
30-35 
12-15 
8-10 
2- 23 
1- l* 
1- If 
0.3 

trace 

veinlets 
calcite 0.3 

Plagioclase forms subhedral prismatic grains up to a few mm long. 
They are variably altered. Some are slightly to moderately altered to 
sericite-muscovite flakes from 0.1-0.3 mm long. Others are strongly 
altered, especially in their cores to extremely fine grained patches 
of kaolinite, with sericite common towards the borders. Plagioclase 
forms scattered grains in the groundmass, averaging 0.2-0.3 mm in size. 
These are much fresher than coarser plagioclase, suggesting that they 
have a more-sodic composition. 

Quartz forms subrounded phenocrysts up to 5 mm across. These com- 
monly occur in clusters, separated in part by thin selvages of very fine 
to fine grained K-feldspar and plagioclase. Quartz also occurs in the 
groundmass as subrounded grains averaging 0.05-0.2 mm in size, inter- 
grown with K-feldspar and lesser plagioclase. 

K-feldspar forms a few coarser grains and patches of grains up to 
1.5 mm in size. Many of these contain irregular networks of calcite 
veinlets. In the groundmass, grains average 0.05-0.2 mm in size. 

Muscovite forms ragged phenocrysts up to 1.7 nun in size, generally 
with the original texture of biotite? destroyed. Associated with musco- 
vite are clusters of Ti-oxide grains averaging 0.05-0.15 mm in size. 
Some muscovite is associated in irregular patches around pyrite grains 
and clusters. ', 

Calcite forms irregular alteration patches in three main modes. It 
occurs intergrown with muscovite in some alteration patches after biotite. 
It occurs as patches up to 2 mm across with an intergrown network of 
pyrite grains averaging 0.05-0.1 mm in size. Some of this carbonate has 
higher relief than normal, suggesting that it is siderite. 

Pyrite forms subhedral to anhedral grains from 0.3-1 mm in size. 
They commonly are associated with muscovite and/or calcite. 

Apatite forms grains averaging 0.1-0.3 mm in size associated 
with muscovite, and also occurs as a few slightly tapered prismatic 
crystals from 0.5 to 1 mm in length. 

Ti-oxide occurs with muscovite as described above. 
Zircon forms scattered subhedral to euhedral grains up to 0.05 mrn 

in length. 

The rock is cut by an irregular veinlet up to 0.2 mm wide of 
very fine grained calcite. 

- 



27. 
1H-40A P o r p h y r i t i c  F e l s i t e  (Granodior i te  Composition) wi th  

1) Quar tz  ve ins  wi th  K-feldspar ha los  
1 2) S e r i c i t e -  (Hematite) v e i n l e t s  

The rock con ta ins  phenocrysts  of p l a g i o c l a s e ,  quartz-, and, K-feldspqr 
and a few of muscovite i n  a very f i n e  to  f i n e  gsained-groundmass dominatec 

'1 by f e l d s p a r s  and quar t z .  It is c u t  by two q u a r t z  v e i n s  wi th  K-feldspar 
a l t e r a t i o n  h a l o s ,  and s e v e r a l  wispy s e r i c i t e - ( h e m a t i t e )  y e i n l e t s  with 
no apparent  a l t e r a t i o n  ha los .  

a phenocrysts  
p l a g i o c l a s e  10-15% 
K-feldspar 4- 5 (poss ib ly  secondary) 
quar t z  3- 4 7D 

1 
muscovite 0.3 

megacry s t  
g a r n e t  one g r a i n  

1 groundmass 
p lag ioc lase  30-35 
quar t z  20-25 

I K-feldspar 17-20 
muscovite 0.5 
b i o t i t e  minor 
Ti-oxide minor 
z i rcon t r a c e  
opaque 0.3 
c a l c i t e  t r a c e  

v e i n s  
1) quar tz  wi th  K-feldspar ha lo  
2) s e r i c i t e -  (hemati te)  

P lag ioc lase  forms euhedral  t o  subhedral  phenocrysts  and c l u s t e r s  a£ 
g r a i n s  from 0.5-1 mm i n  s i z e ,  wi th  a few up t o  2 mm long,  They a r e  va r i ab l  
a l t e r e d  t o  s e r i c i t e ,  with t h e  i n t e n s i t y  of a l t e r a t i o n  f r o v  s l i g h t  t o  
s t rong.  

Quar tz  forms anhedral  coa r se  g r a i n s  and pa tches  of gxains ,  some of 
which may be phenocrysts.  These a r e  up t o  1.5 mm in s i z e ,  wi th  g r a i n  
s i z e  from 0.3-0.8 mm. 

K-feldspar forms subhedral  t o  anhedra l  g r a i n s  f r o v  0 . 7 ~ 1 ~ 2  mm i n  
s i z e .  Some show moderate exso lu t ion  p e r t h i t e  t e x t u r e s ,  The o r i g i n  of 
t h e s e  i s  uncer t a in ;  they  probably are a s s o c i a t e d  w i t h  t h e  K-feldspar 
a l t e r a t i o n  about t h e  q u a r t z  ve in .  

Muscovite forms a few ragged f l a k e s  up t o  1.5 mm long. 
Garnet occurs  i n  one very s k e l e t a l  g r a i n  2 mm a c r o s s ,  s t r ~ n g l y  

intergrown wi th  q u a r t z  averaging 0.05-0.3 mm i n  s i z e .  The presence of 
ga rne t  suggests  some measure o f  metamorphism (no t  necessa ry ) .  

The groundmass i s  dominated by an anhedral  aggregate  of f e l d s p a r s  
and q u a r t z  wi th  g r a i n s  averaging 0.1-0.3 mrn i n  s i z e .  Muscovite forms 
ragged g ra ins  as do b i o t i t e  and minor c h l o r i t e .  Ti-oxide i s  a s s o c i a t e d  
with a l l  s h e e t  s i l i c a t e s  a s  very f i n e  t o  extremely f i n e  gra ined  aggregates  
Opaque forms s c a t t e r e d  g r a i n s  and c l u s t e r s  averaging 0.03-0.07 mrn i n  
s i z e ,  with a few g r a i n s  and c l u s t e r s  a s soc ia ted  w i t h  muscoyite patches 
conta in ing  abundant f l a k e s  from 0.1-0.5 mm long..These are i n t i m a t e l y  
intergrown wi th  muscovite i n  pa tches  up t o  1.2 mm across. 

C a l c i t e  forms s c a t t e r e d  very f i n e  t o  f i n e  gra ined  pa tches .up to  
0.3 mm across .  Zircon forms a few g r a i n s  from 0.05-0.1 mm i n  s i z e .  

The rock i s  c u t  by a medium t o  coarse  g ra ined  q u a r t z  ve in  up t o  2 
mm wide, and another  f i n e r  gra ined  ve in  up t o  0.5 mm wide nearby. Along 
t h e  border of  t h e  main ve in ,  q u a r t z  con ta ins  minor t o  moderately 

(continued) 



(page 2 )  

abundant very fine grained inclusions of plagioclase. This zone is up 
to about 1 mm wide. Outside this zone, the rock has been strongly 
altered by addition of K-feldspar to the groundmass Znd-.as megacrysts. 
The latter possibly formed from original plagioclase phenocrysts, but 
no partially altered grains are present to substantiate this suggestion. 
The K-feldspar alteration halo is about 2 cm wide. 

The rock is cut by a few wispy veinlets up to 0.05 mm wide 
composed of sericite and locally with moderately abundant hematite 
veinlets and patches along the zone. - 



29. 
1H-42B porphyritic Quartz. Piorite 

The rock is a very fine grained phase of the intrusive complex, 
possibly a late-stage intrusion. It contains phenocrysts and clusters 
of coarser grains of plagioclase and scattered- henoerysts of quartz 
in a very fine grained groundmass dominated by 5 p agioclase andslesser 
quartz. Coarser patches in the groundmass contain quartz with biotite 
and chlorite, with lesser apatite and epidote. K-feldspar occurs in the 
groundmass in fine grained patches. 

phenocrysts 
plagioclase 
quartz 

groundmass 
coarser 
quartz 
biotite 
chlorite 
epidote 
apatite 
K-feldspar 

finer 
plagioclase 
quartz 
calcite 
sphene 
zircon 

10-15 
3- 4 
2- 3 

minor 
0.3 
2- 3 

35-40 
10-15 
minor 
trace 
trace 

Plagioclase forms grains and clusters of grains from 0.5 to 1.5 mm 
in average size, with a few up to 2.5 mm across. These are slightly to 
moderately altered to flakes of sericite-muscovite and to scattered 
patches of calcite. Grains are subhedral to anhedral in outline, with 
borders in part intergrown with groundmass. 

Quartz forms subhedral phenocrysts from 0.3-1.5 rnm in size. A few 
coarser grains up to 3 mm across are recrystallized? into anhedral 
aggregates with slightly sutured borders. 

Patches in the groundmass have irregular outlines, and grade into 
finer grained groundmass locally. Coarser patches consists mainly of 
quartz aggregates averaging 0.1-0.3 mm in size. Biotite and chlorite 
form scattered grains and clusters of grains averaging 0.1-0.2 mm in 
size, with a few up to 0.5 mm 'across. Chlorite is an alteration product 
of biotite, and generally is accompanied by moderate Ti-oxide. Muscovite 
locally forms as an alteration of biotite. Biotite is pleochroic from 
pale straw to medium reddish brown. Chlorite is pleochroic from colorless 
to pale green, with light brown interference color. 

Associated with biotite and chlorite are irregular patches of 
epidote up to 0.3 mm across. Apatite forms euhedral to subhedral grains 
from 0.05-0.2 mm in size. 

Generally separate from the quartz-rich patches are patches up to 
1.5 mrn in size composed mainly of fine grained K-feldspar aggregates, 
with scattered apatite. Grains of K-feldspar average 0.05-0.15 mm in size. 

The finer grained groundrnass averages 0.02-0.03 mm in grain size 
and consists of anhedral aggregates of plagioclase with scattered to 
locally abundant, in part rounded grains of quartz. 

Sphene and zircon, along with biotite and chlorite form scattered 
grains in the finer grained groundmass. Zircon and sphene grains average 
0.05 mm in size, with a few sphene grains up to 0.15 nun across. 



- 1H-27 Hornblende Quar tz  D i o r i t e  c u t  by Epidote Veins 

The rock i s  a medium t o  coa r se  gra ined  massive q u a r t z  d i o r i t e ,  
whose t e x t u r e  is no t  d i s t i n c t i v e l y  igneous. That is, g r a i n s  of p lagio-  
c l a s e  and hornblende are anhedra l ,  and quartz;-forms'irregular pa tches  
and l enses  with moderately s t r a i n e d  e x t i n c t i o n  and i n  p a r t  ve3y i r r egu-  
l a r  g r a i n s  with su tured  borders .  Thus it is p o s s i b l e  t h a t  t h e  rock 
i s  metamorphosed. The o r i g i n a l  rock might have been a q u a r t z  d i o r i t e  
o r  l e s s  probably an in te rmedia te  vo lcan ic  rock. 

p lag ioc lase  
hornblende 
quar t z  - 
c h l o r i t e  
opaque 
a p a t i t e  
z i rcon 
s e r i c i t e  

40-45% 
30-35 ( i n  p a r t  a l t e r e d  t o  secondary amphibole) 
17-20 =m 

4- 5 
14-2 

minor 
one g r a i n  

t r a c e  

ve ins  with ha los  
ep ido te  with ha lo  of e p i d o t e ,  lesser c h l o r i t e  

P lagioc lase  forms anhedral  g r a i n s  and aggregates  of  g r a i n s  averaging 
0.5-1 mm i n  s i z e .  It is s t r o n g l y  a l t e r e d  t o  pa tches  o f  extremely f i n e  
gra ined  epidote ,  with l o c a l  pa tches  of f i n e  gra ined  c h l o r i t e .  

Hornblende forms anhedra l  g r a i n s  from 1 t o  2 mm i n  average s i z e .  
It i s  medium yellow green to  green i n  co lo r .  It is  s l i g h t l y  t o  mode- 
r a t e l y  a l t e r e d  t o  secondary, p l a e r  green a c t i n o l i t e ,  commonly assoc ia ted  
with patches of c h l o r i t e .  C h l o r i t e  forms patches up t o  1 mm i n  s i z e ,  
averaging 0.3-0.5 mm ac ross ,  of  s l i g h t l y  r a d i a t i n g  aggregates .  The 
mineral  i s  p leochroic  from p a l e  t o  l i g h t  green wi th  purple  t o  maroon 
i n t e r f e r e n c e  co lo r .  

Quartz  occurs  i n  pa tches  up t o  a few mm a c r o s s  of i r r e g u l a r  
aggregates  of g r a i n s ,  commonly wi th  s t rong ly  su tu red  g r a i n  borders  
and i r r e g u l a r  s t r a i n e d  e x t i n c t i o n .  

Opaque g r a i n s  average 0.05-0.3 mm i n  s i z e ,  wi th  a few up t o  0.7 
mm across .  They a r e  disseminated i n  hornblende and a l t e r e d  hornblende 
g r a i n s ,  and i n  p a r t  a s s o c i a t e d  wi th  c h l o r i t e  patches.  Most g r a i n s  a r e  
equant and anhedral  i n  o u t l i n e .  They poss ib ly  are hemat i te  a f t e r  mag- 
n e t i t e  o r  i lrnenite.  

Apat i te  forms subhedral  t o  euhedra l  g r a i n s  averaging 0.05-0.1 mrn 
i n  size, with a few up t o  0.3'mm ac ross .  

Zircon forms one g r a i n  0.1 mm long. 
S e r i c i t e  forms a few f l a k e s  up t o  0.1 mm long a s s o c i a t e d  wi th  

c h l o r i t e .  

The rock i s  c u t  by a few v e i n s  composed of very f i n e  t o  f i n e  
gra ined  epidote ,  with a l t e r a t i o n  h a l o s  up t o  1 mm away from t h e  
ve in  of f i n e  t o  medium gra ined  e p i d o t e  and i n  p l a c e s  of  c h l o r i t e .  
This  epidote  a l t e r a t i o n  appears  t o  pos tda te  t h e  extremely f i n e  gra ined  
a l t e r a t i o n  of p lag ioc lase .  Local ly  ep ido te  forms very  i r r e g u l a r  very 
f i n e  grained patches with cores of  opaque up t o  0.15 mm ac ross .  



1H-18A Metamorphosed Andesi te  c u t  by Q u a r t z - p y r i t e  Ve ins  

The rock i s  s t r o n g l y  f o l i a t e d ,  w i th  f o l i a t i o n  def ined  by elonga- 
t i o n  o f  hornblende and s l i g h t  banding of  plagz.o_clase--rich l a y e r s .  
S e v e r a l  ve ins  c o n s i s t  mainly of q u a r t z  w i t h  pa tches  of  py r i t eaand  
minor extremely f i n e  gra ined  b i o t i t e ?  

p l a g i o c l a s e  40-458 
hornblende 40-45 
q u a r t z  4- 5 
sphene 4- 5 
a p a t i t e  0.3 -w 

p y r i t e  (opaque) 0.5 

v e i n s  
q u a r t z - p y r i t e - ( b i o t i t e )  4- 5% 

P lag ioc la se  occurs  a s  very  f i n e  g ra ined  (0.05-0.15 mm) aggrega tes  
intergrown wi th  coa r se r  g ra ined  hornblende (0.3-0.8 mm).  Some p l a g i o c l a s e  
g r a i n s  con ta in  very abundant extremely f i n e  g ra ined  i n c l u s i o n s  of  p lag io-  
clase and/or qua r t z .  Local ly  p l a g i o c l a s e  i s  s l i g h t l y  t o  s t r o n g l y  a l t e r e d  
to  ve ry  f i n e  gra ined  sericite, A f e w  megacrysts  a r e  up t o  0.5 mm ac ross .  

Hornblende forms anhedra l ,  commonly p r i s m a t i c  g r a i n s  intergrown 
wi th  p l ag ioc la se .  Pleochroism is from l i g h t  t o  medium green.  Gra ins  
have i r r e g u l a r  borders  a g a i n s t  p l a g i o c l a s e .  

A few l e n s e s  c o n s i s t  of mosaic aggrega te s  o f  p l a g i o c l a s e  averaging 
0.02-0.03 rnm i n  g r a i n  s i z e .  

Quar t z  forms scattered g r a i n s  averaging  0.03-0.05 mm i n  s i z e ,  and 
i s  l o c a l l y  concent ra ted  i n  l a y e r s  a s  g r a i n s  from 0.03-0.1 mm a c r o s s .  

Sphene forms i r r e g u l a r  g r a i n s  and t r a i n s  o f  g r a i n s  p a r a l l e l  t o  
f o l i a t i o n ,  and commonly a s s o c i a t e d  w i t h  hornblende.  Some sphene g r a i n s  
c o n t a i n  i n c l u s i o n s  of opaque up t o  0.03 rnrn a c r o s s .  Sphene g r a i n s  average 
0.05-0.1 mm i n  s i z e ,  wi th  t r a i n s  up to  1 mrn long.  

P y r i t e  forms s c a t t e r e d  anhedra l  t o  subhedra l ,  equant  g r a i n s  from 
0,05-0.3 mm i n  s i z e .  

A p a t i t e  forms subhedral  g r a i n s  from 0.02-0.05 mm i n  s i z e ,  w i th  
a few anhedral  g r a i n s  up t o  0.2 mm a c r o s s .  

The rock is c u t  by s e v e r a l  v e i n s  from 0.2-1.5 mm wide of f i n e  t o  
medium gra ined  q u a r t z  wi th  s c a t t e r e d  f i n e  t o  medium gra ined  p y r i t e .  
Loca l ly  some v e i n s  con ta in  pa tches  up t o  0.25 mm a c r o s s  o f  extremely 
f i n e  gra ined  aggregates  of  secondary b i o t i t e ? .  Some i r r e g u l a r  v e i n s  
c o n s i s t  of  f i n e  gra ined  p y r i t e .  

The o r i g i n a l  rock was an a n d e s i t e  w i t h  a g e n e r a l l y  uniform t e x t u r e .  
The on ly  v a r i a t i o n  is l o c a l  po rphyrob las t s  up t o  0.5 mrn i n  s i z e  o f  
p l a g i o c l a s e .  These may r e p r e s e n t  o r i g i n a l  c r y s t a l  fragments i n  a t u f f ,  
b u t  evidence i s  no t  s u f f i c i e n t  t o  sugges t  t h i s  o r i g i n .  Rather ,  t h e  
p a r e n t  probably was an a n d e s i t e  flow. 
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STATEMENT OF COSTS 

The f o l l o w i n g  c o s t s  were i n c u r r e d  w h i l e  p e r f o r m i n g  

work o n  t h e  THRALL 1 - 92 m i n e r a l  claims d u r i n g  1 9 8 1 .  

Camp M a i n t e n a n c e  - 44 man-days @ $18.26 p e r  d a y  $ 

D r a f t i n g  a n d  O f f i c e  S u p p l i e s  

F i e l d  Equipment  a n d  S u p p l i e s  

Geochemica l  A n a l y s i s  - 739 s a m p l e s  @ $12.10 p e r  s a m p l e  

F i x e d  Wing Ai rc ra f t  

Geo log i ca l  S t u d i e s  - Vancouver  P e t r o g r a p h i c s  

H e l i c o p t e r  - 8 . 1  h o u r s  @ $500.00 p e r  h o u r  $ 4 , 0 5 0 . 0 0  
F u e l  235.32 

$ 4 , 2 8 5 . 3 2  

S a l a r i e s :  

R .  H o l l a n d  - 4 1  d a y s  @ $250.00 $ 1 0 , 2 5 0  - 0 0  
S .  C l e m m e r  - 2  d a y s  @ $140.00 280.00 
C. Whi t e  - 1 5  d a y s  @ $ 91.00 1 , 3 6 5  -00 
L. E l g e r t  - 1 4  d a y s  @ $ 42 .00  588 .00  
L. Conne r  - 7% d a y s  @ $ 95.00 712 .SO 
N .  G i l l a r d  - 4 d a y s  @ $104 .00  416 - 0 0  

TOTAL 

*. 



A P P E N D I X  111 

PERSONNEL 



PERSONNEL 

D a t e s  Worked 1981 /82  N a m e  A d d r e s s  

R o b e r t  H o l l a n d  12893  - 9 9 t h  Ave. 
P r o j e c t  G e o l o g i s t  S u r r e y ,  B.  C .  

J u l y  27 - Aug. 7 ,  11 
S e p t .  1 5  - 1 7 ,  2 1  - 24 
O c t .  2 ,  6 ,  28 
N O V .  2  - 6 ,  1 0 ,  1 3 ,  1 6  

1 7 ,  1 9 ,  20 
25 - 27 ,  30 

J a n .  25 ,  2 9 ,  Feb.  5  
March 1 5  

J u l y  2 7 ,  28 S t a n  Clemrner  
G e o l o g i s t  

1 0 1  - 1 0 4 5  Haro  S t .  
Vancouve r ,  B.  C. 

3625 West 2 4 t h  Ave. 
Vancouve r ,  B .C . 

J u l y  26 - Aug 7 ,  
Aug. 11, 1 2  

C h r i s  Whi te  
G e o l o g i c a l  

A s s i s t a n t  

J u l y  26 - Aug. 7  
Aug. 1 1 ,  1 2  

L a r r y  E l g e r t  
G e o l o g i c a l  

A s s i s t a n t  

15477  - 1 4 t h  Ave. 
W h i t e r o c k ,  B. C .  

L i n d a  Conner  
Draf  t s p e r s o n  

850 E n g l i s h  B l u f f  Rd. 
S. Del ta ,  B. C.  

N O V .  23  - 27 
D e c .  1 - 3  

401  - 1 2 1 9  Harwood S t .  
Vancouve r ,  B. C .  

N i c o l e  G i l l a r d  
D r a f t s p e r s o n  

March 2  - 3  Deanna A l l a n  
D r a f t i n g  A s s i s t a n t  

4920 McClure S t .  
Richmond, B. C, 



A P P E N D I X  I V  

LIST O F  CLAIMS ON WHICH 
WORK WAS DONE. 



L i s t  of T h r a l l  C l a i m s  on Which S o i l  G e o c h e m i c a l  Survey and 

G e o l o g i c a l  M a p p i n g  w a s  C a r r i e d  O u t  - J u l y  t o  A u g u s t ,  1981. 

So i l  G e o c h e m i c a l  Survey 

G r a n t  No .  
T h r a l l  

C l a i m  N o .  

Y A 6 5 9 9 5 - 6 6 0 0 2  4 9 - 5 6  

Y A 6 6 0 0 4  58 

Y ~ 6 6 0 0 6  6 0  

Y A 6 6 0 0 8  62  

Y A 6 6 0 1 0  6 4  

Y ~ 6 7 4 5 9  73  

~ ~ 6 7 4 6 7  81 

Y ~ 6 7 4 7 5  89  F r .  

Y A 6 7 4 7 6  90 F r .  

G e o l o g i c a l  M a p p i n g  

T h r a l l  
G r a n t  N o .  C l a i m  N o .  

Y A 6 5 9 4 7 - 6 6 0 1 0  1 - 6 4  

Y A 6 7 4 5 2  6 6  

Y A 6 7 4 5 4  68 

Y A 6 7 4 5 9 - 6 1  73-75 

Y A 6 7 4 6 7 - 6 8  81-82 

Y A 6 7 4 7 0  8 4  

Y A 6 7 4 7 5 - 7 8  89F-92F 

H o l d e r  of c l a i m s  - G e t t y  C a n a d i a n  M e t a l s ,  L t d .  

W o r k  done fo r  - G e t t y  C a n a d i a n  M e t a l s ,  L t d .  
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STATEMENT O F  Q U A L I F I C A T I O N S  



STATEMENT OF QUALIFICATIONS 

I, ROBERT T. HOLLAND OF BEMA INDUSTRIES LTD. DO HEREBY 
CERTIFY THAT: 

I a m  a g r a d u a t e  of t h e  U n i v e r s i t y  of B r i t i s h  Columbia 
and ho ld  t h e  fo l lowing  deg rees :  

B.Sc. Geology, 1976 

f have p r a c t i s e d  my p r o f e s s i o n  as a g e o l o g i s t  s i n c e  
1976. 

I have no i n t e r e s t ,  d i r e c t  or i n d i r e c t ,  i n  t h e  p r o p e r t y  
or s h a r e s  of GETTY MINES LTD. 
nor d o  I expec t  t o  r e c e i v e  any such i n t e r e s t .  

Tha t  t h e  in format ion  con ta ined  i n  t h i s  r e p o r t  is  both  
t r u e  and c o r r e c t  t o  t h e  b e s t  of my knowledge. 

Signed : 

Geolog i s t  

D a t e  : /7/5> 



LEGEND 

SYMBOLS 

hfs HornfeW 

Pyrite (c 1% unbss indicated) 

Mdybdenite 

Fine grand 

Grwhite 

Arw of talus 

Area of fdsenmeer 

Ana of arkmp 

Molybdenite occwrence 

Rock ch~p somple slte and number 

Strewn sed~ment sample ate and number 

Clatm posts, located /qprox~mote 

Clam llne 

Individual cloun boundory 

Claim group boundary 

Geolog~cal contact appmximak/ doubtful 

Compass and chain, flagged grd lme 

Creek 

JlJRAS§IC AND/OR CRETACEOUS 

Ouwtz-feldspar porphyry gronodiofik 

Gronadiorik 

S A M R I M  AND EARLIER (? )  

m Volcanic srclhunts 

l?!El QwttziA 

p iGq Marble 

Serpmtinik, serpmtine basalt 

Cdour codirq of outcrop of felsenmeer represents the most important 
Hhologiml member, other li(hdogMs are present as indicabd. 

TO 1901, ACCOMPANY by : B. HOLLAND, THE 8EMA CASSIAR IWDUSTIWES. PROJECT REFORT 

METRES 

CASSAR PROJECT 

DRAWN BY:L CONNOR I MTE: w n  , I= 
I DRAW0 NO: PLATE I 
1 SCALE: I 4po0 (oppa .) 
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