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A. INTRODUCTION 

Location & access 

1. 

The FRANK GROUP of mineral claims near Fort 
St. James, B.C., was sampled for gold, and bulk samples of the 
vermiculite-bearing rock were subjected to metallurgical 
testing to determine the commercial value of that mineral. . 

The property is situated 18 km west-southwest 
of Fort St. James, B.C. in the Omineca Mining Division, at 
Lat. 54O23'N, Long. 124'30'W, at an elevation of 900 to 980 metres. 
It is reached by the Cunningham Lake Forest Service Road and 
lies mainly on the north side of Sowchea Creek. Figure 1 is the 
Location Map. 

Property definition 

The property consists of the Frank M.C. of 20 units, 
Rec.# 9123(10) which covers the Mag #1-#2 M.C., 2=Post, Rec.# 8952-53 
(7) and Mag # 3-#6, 2-Post, Rec. # 8954-57(8). The Mag M.Cs. were 
staked in 1987 by Adolph Almond of Vanderhoof , B.C. and were 
optioned by Orion Resources Ltd. in late 1987. The covering Frank 
M.C. was staked by A. Almond and transferred to Orion Resources Ltd. 
to provide a broader coverage of the intrusive body. Orion Resources 
Ltd. is owner and operator. 

The principal value of the property at this time 
is in the content of the inductrial minera vermiculite. Bulk 
samples were subjected to metallurgical testing to determine the 
recoverable content of this mineral and its physical properties. 
The report by Bacon Donaldson & Associated Ltd. concluded that 
the recoverable percentage was small and of fine grain size, with 
a low swelling index, and hence probably not of much economic 
value. Samples of the intrusive rock and of a dyke o r  vein cutting 
it showed small amounts of gold and silver. 



FIG. 1. 
LOCATION MAP 
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2. 
Summary of work done 

A preliminary surface geological map was made, 
two bulk samples were taken for gold assays, and 250-kilo bulk 
samples were taken at two locations, which were given milling 
tests by Bacon Donaldson & Associates Ltd. of Vancouver. The 
samples were collected from inside the MAG #1 & # 2  claims. 
Figure 2 is the Claim Map. 

P 

B. GEOLOGICAL REPORT 

Figure 3 is a print of part of G.S.C. Map 971A, 
I' Smithers - Fort St. James 11 map area. Following pages give the 
Legend for that map. It shows the area of the claims as underlain 
by diorite of unit 2 C, of I' Permian and/or Later I' age. 

Figure 4 is the preliminary geological map of 
the central portion of the property. All outcrops found are of 
a granitic-appearing rock with abundant white feldspars, some 
quartz, and a black mica similar to biotite. Heating tests show 
that this mica expands on moderate heating, so having the essential 
characteristic of the industrial mineral 'I vermiculite I' . The 
intrusive rock carrying this mineral is exposed in steep rock bluffs 
along the north side of Sowchea Creek and on a rocky ridge north 
of the old logging road that runs along the flat top of those bluffs. 
The rock may be a quartz diorite, or an unusual intrusive rock 
with more quartz than is common in plagioclase-rich bodies. 

Two varieties of this 'I quartz diorite 'I were 
seen, one a relatively hard fresh rock, the other a semi-decomposed 
and crumbly type. The metallurgical tests showed no significant 
differences in the vermiculite in the two varieties. The softer 
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endesite, and basalt 

: 
CRETACEOUS OR LATER 

UPPER CRETACEOUS OR LATER 
19.andesire. treclvte. nnd rhyolite: intercalnted 
erkose end conglomerste: ZO,rhyoIite,decrLe. 
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mqy be partly or entire& or same ege ns 21 

UPPER CRETACEOUS AND PALEOCENE 
SUSTUT GROUP 
~ong~omerare .  shnle,greywncke, and tori; lea. con- 
glomerate, sendstone, sliale, greywecke, argillite, 
minor quartzite end endesite; mny be in par t  
younger then I8 

LOWER CRETACEOUS OR LATER \ I Andesitic, dacitic, rhyoNtic,ond baseltic 
rlows. turfs .end breccia-: minor send- 

JURASSIC OR"?) CRETACEOUS 
TACHEK GROUP 

Andesire and endesile breccin: basalt and 
rwol;ts: 13.. argillita and ConglomerDLe 

JURASSIC 
MIDDLE OR UPPER JURASSIC 

Andesitic. dacitic. and rllyolitic rlows, tvf@ 
end brecciss; minor ergillite 

I LOWER JURASSIC (71 I 

JURASSIC AND CRETACEOUS 
HAZELTON GROUP 
Andesire, rlayolite, trachyle, 
heanlr. and related hrecoa 
and wrr; minor ary!ii i ir,  
arkore, Fiandscone. a r i d  Nme- 
stone. Mqv includr .=om* 
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TRIASSIC AND JURASSIC 1 UPPER TRIASSIC AND LATER 
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PENNSYLVANIAN 111 AN0 LATER 

.. .. 
blmde schists; mino? ergillite, cher.t,nnd limestone, 
May' include some undilrerentioted younger rocks 

Ribbon chert, argiliaceous quartzite, aqillite , 
greenstone similar to 8 ,  limestone; minor 
conglomerate and greywncke. Moinly younyrr 
then G end older Lhan 8 

Mnasive limeston?..; minor ergiilite. dale ,  chert, 
and yreensrone; mainly older then 7 and 8 

CAMBRIAN AND EARLIER 
LOWER CAMBRIAN AND EARLIER 

WOLVERINE COMPLEX ( i n  part) 
Micacraus, chloritic, end gsrnetirerous sclrista; 
quertzlte, cryslalline limestone; minor gm,iilic 
gneiss end pegmatite 

I N T I < U H I V I . :  R O C I C H  

CRETACEOUS OR LATER 
UPPER CRETACEOUS OR LATER 

Grenite, grenodiorite, end diodre, in part 
p0rp)lYritlc ; come rhyolite 

JURASSIC .OR CRETACEOUS 
UPPER JURASSIC OR LOWER CRETACEOUS 

OMINECA INTRUSIONS 

Gmnodiorite, qunrtr diorite, diorite ; granite, 
syenice, gabbm, pyrozenice 

PERMIAN (1) AND/OR LATER 
POST-MIDDLE PERMIAN, PRE-UPPER JURASSIC (7) 

T O P L E I  INTRUSIONS 
Z A ,  gmnite end granodiorite 
28. eyenite 
ZC, diorite 

POST-MIDDLE PERMIAN, PRE-UPPER TRIASSIC(?) 
TREMBLEUR INTRUSIONS 
I A .  peridotite, dunite; minor py-enite end 
gabbm; serpentinired end stesflllzed equivalents. 
I B ,  pyrarcnite; minor peridotite end gnbbm; 
serpenthized and stentitized equivalents; may be 
in part post-Triassic 

WOLVERINE COMPLEX (in part) 

Granitic gneiss, pegmatite,grenite or granodiorite; 
minor schists. Mainly ymnitired equivalents or 5 



3. 
v a r i e t y  i n  p l a c e s  occurs  as  c o n c e n t r i c  s h e l l s  of e x f o l i a t i o n  

on rounded outcrops  which i n  t h e i r  c e n t e r s  a r e  t h e  f r e s h e r ,  harder  

type  

Two sainples w e r e  taken f o r  assay .  These 
samples # 1 7 6 1 0  and 1 7 6 1 1  are  located on Figure  4 .  Sample 1 7 6 1 1  

was a g rab  sample of semi-decomposed q u a r t z  d i o r i t e ;  it assayed 

0 . 2  ppm s i l v e r  and 1 6 0  ppb gold.  Sample 1 7 6 1 0  was of a qua r t z -  
r i c h  m a t e r i a l ,  e i t h e r  a r h y o l i t i c  dyke o r  a f ine-gra ined  q u a r t z  
v e i n ,  from an o l d  p rospec t  p i t  s i t u a t e d  j u s t  w e s t  of t h e  #1 P o s t s  
f o r  t h e  Mag # 1 ti 32 M . C s . ;  t h i s  p i t  i s  l m  x l m  x 60 c m  deep; t h e  

sample assayed 0 . 4  ppm s i l v e r  and 680 ppb gold .  A t  $ 4 0 0  U . S .  per  
ounce f o r  go ld ,  680  ppb r e p r e s e n t s  a d o l l a r  va lue  of about  $ Can. 
1 0  pe r  m e t r i c  t on  - n o t  economic, b u t  i n d i c a t i v e  t h a t  t h e r e  i s  
gold i n  t h i s  geo log ica l  environment. I t  i s  worth no t ing  t h a t  a 
placer-mining ope ra t ion  i s  a t  work on Sowchea Creek i n  t h e  southern  
p a r t  of t h e  Frank M.C. ,  sugges t ing  t h a t  t h e r e  a r e  gold  v e i n s  nearby. 

C .  METALLURGICAL REPORT 

The m e t a l l u r g i c a l  tes ts  of m i l l i n g ,  f l o t a t i o n ,  
e t c  w e r e  conducted by t h e  well-known f i rm of Bacon Donaldson & Assoc. 

L t d .  

a s say  r e p o r t  f o r  samples 1 7 6 1 0  and 1 7 6 1 1  by Bondar-Clegg of North 

Vancouver. 

Thei r  r e p o r t  i s  a t t a c h e d  i n  Appendix A which a l s o  c o n t a i n s  t h e  

The recovery of v e r m i c u l i t e  minera l  w a s  only 
7 . 2  kg of m i c a  pe r  tonne of +30 mesh material .  The percentage  of 
-100  mesh m a t e r i a l  was 8 9 . 4  % i n  t h e  rougher c o n c e n t r a t e  and 67.5 
% i n  t h e  scavenger c i r c u i t .  The bulk d e n s i t y  of t h e  rougher conc- 
e n t r a t e  was 63.6 pounds pe r  cubic  f o o t ,  and fo l lowing  expansion a t  
2000'F was 36 pounds pe r  cub ic  f o o t .  No a s b e s t o s  mine ra l s  w e r e  
found, which i s  a p l u s  f e a t u r e ,  a s  a s b e s t o s  occur s  i n  most compet- 

i t i v e  p roduc t s ,  w i th  accompanying h e a l t h  r i s k s  fo r  persons handl ing 
t h e  m a t e r i a l .  
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4.  

D. CONCLUSIONS 

It appears that the vermiculite does not 
expand sufficiently to be acceptable as an insulating material 
in competition with existing producers. There is a possible 
market in potting soils, hampered by the low recovery of fair- 
sized particles per tonne. Open-pit mining would be cheap, but 
commercial exploitation would depend on finding a market for 
what must be concluded is low-quality vermiculite. 

The gold association offers  considerable 
interest, with anomalous gold in the 'I Quartz diorite I' and 
notable amounts in the dyke or vein sampled, as well as seen in 
the placer operation in Sowchea Creek. This should be 
investigated further. 

E. ITEMIZED COST STATEMENT 

Dates Rate/Day Days Amount Personnel 

Francis B. Whiting May 19-23/88 $ 300* 5 $ 1500 Map,sample. 
Francis B. Whiting July 10-11/88 $ 300 2 600 Report prep. 

420 Field Asst. C.A. Whiting May 20-21-22/88 $ 140** 3 
Report typing,copying, binders 32 

Sub-Total ...... $ 2552.00 

Bacon Donaldson & Assoc. June/88 ................... $ 2225.00 
Bondar-Clegg & Co. (Assaying) ....................... $ 20.00 

TOTAL .............. $ 4797 .00  

Note : * Daily rate covers wages,meals, motel, vehicle use. 
* *  Daily rate covers wages, meals, motel. 

Respectfully submitted: 

F.B. Wh't ng, Ph.D.,P.Eng. 4 
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INTRODUCTION / 

Preliminary metallurgical tests to evaluate the potential for the production of 
vermiculite from two bulk samples were conducted at the request of Mr. F.B. Whiting of 
Orion Resources Ltd. The testwork involved crushing and grinding of the samples to 
achieve liberation, flotation to produce mica concentrates and heating of the mica 
product to expand it. 

SUMMARY 

The bulk samples tested in the present study are a poor prospect for vermiculite 
production. The 
micu ;ilso denwnstri\tes a low degiuc of expansion when heated, resulting in product bulk 
densities that are several t i n w  higher than is desirable for expanded vermiculite. 

The size of the mica flakes is very small and the mica yield is low. 

Two bulk samples designated "A" and "B" were received for testing. Sample A was a 
~vlati\~cly soft, pr\rtii\lly decomposed rock while sample B was a very hard, competent 

rock. At this 

size there w u  very little liberation of the mica. It was also noted 1h3t liberation 
was very poor in the -6+10 mesh material. The samples were therefore ground in a 
laboriitory rod inill prior to flotation. 

L\d\ s;\inplc \\us C I I \ S ~ \  tluvugh l;ibontrrry crushers to minus 6 mesh. 

DISCUSSION 

Tlie rod mill product for sample A was screened at 30 mesh and the plus and minus 30 mesh 
fraction were floated separately. Tlie rougher flotation conditions for the +30 mesh 
fraction were as follows: 

Conditioning 5 Minutes 
II,SO, to pH = 3 
150 g/t Armac T 
500 g/t Fuel Oil 
950 g/t Dowfroth 250 

Rougher flotation 10.5 minutes 



The mica recovery was very low at 7.2 kg mica per tonne +30 mesh material. 
range the liberation of mica was very poor. 

In this size 
A excessive amount of frother was required 

in order to maintain a stable froth. 

The -30 mesh fraction of sample A was floated according to the above procedure to 
produce a rougher concentrate. Following nine minutes flotation, the slurry was 
conditioned with an equivalent addition of reagent and was then floated for an 
additional six minutes to produce a scavenger concentrate. The rougher concentrate 
represented 180 kg per tonne feed and the scavenger concentrate represented 212 kg per 
tonne feed. The screen analysis of each product was as follows: 

CUM. WEIGHT 70 RETAINED 
FRACTION ROUGHER SCAVENGER 

+48 
-48+65 
-65 +lo0 

-100 

1 .o 
4.4 
5.2 

89.4 

5.3 
11.3 
15.9 
67.5 

It was visually apparent that the scavenger concentrate contained a high proportion of 
middling panicles. 

The bulk density of the rougher concentrate as produced was 63.6 pounds per cubic foot 
and following expansion at 2000°F was 36 pounds per cubic foot. The color of the mica 
changed from a dark grey color to a brown color when heated. 

The expanded rougher concentrate was tested for its water uptake capacity. Water was 
added to the mica until free water became apparent. This point was reached at a water 
addition of 1.1 kg per kg mica. 

A sample of the mica was analyzed for the presence of asbestos minerals by examination 
with a scanning electron microscope equipped with an energy dispersive analyzer, No 
asbestos minerals were noted. 



Sample B was ground, screened and floated in the same manner as sample A to produce a 
rougher concentrate from the +30 mesh fraction and rougher plus scavenger concentrates 
from the -30 mesh fractions. The products produced from this test are summarized as 
follows, based on original feed: 

+30 mesh concentrate 18.2 kgft 
tailing 69.0 kg/t 

-30 mesh rougher concentrate 79.0 kg/t 
scav. concentrate 239.0 kgh 
tailing 594.8 kg/t 

The scavenger concentrate was observed to be very poor, containing approximately 50% 
mica. The +65 mesh fraction of the rougher concentrate had a bulk density of 44.3 
lb/ft3 prior to heating and 33.7 lb/fi3 following expansion at 2000°F. 
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