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CUSH PROPERTY, BRITISH COLUMBIA 

1. SUMMARY 

A stream highly anomalous i n  zinc and copper and precipitating white 
alumimxm sulphate, occurs on H&dryian strata northeast of McBride, 
B r i t i s h  Columbia. 
head of t h i s  anomlaus stream. 

Some limonite cements rack debris  up slupe fromthe 
This limonite has anomalous copper. 

The strata i n  the v ic in i ty  of the anamlous head waters consists of 
interbedded black slates and s i l ts tones,  probably a turbidite sequence. 
The abundant float of large, l i g h t  buff t o  white boulders of arkose 
are g lac i a l  erratics. 

The potent ia l  for a shale-hosted base metal sulphide deposit exists. 
A recommended program would i n i t i a l l y  include some geologic mapping 
but especially some deeply penetrating type of geophysics. 
ing tasget will need dr i l l ing.  

Any result- 
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L .. 

-2- 

2. Ir?.T!RODuc!rIOI9 

An outstanding stream zinc-copper geochemical ancmaly was found daring 
a reconnaissance program in the mid seventies. Further work is neces- 
sary to determine if these anamlous metals come from an economic base 
metal deposit. 

Same of the geochemical data for this report is from a report of J. R. 
Woodcock Consultants Ltd. dated 1974. 
by J. R. Woodcock personally in 1984 and most of the soil  geochemistry 
and geological mapping was done in 1985 by Mr. Robert Wright of Cominco 
Lta, 

Same of the data was gathered 

The geology of the region has been mpped by R. B. Campbell of the 
Geological Survey of Canada. Additional data has been published by 
F. G. Y o u n g  on the stratigraphy of the upper Miette Group; and the 
structure and stratigraphy of the Cushing Creek area has been studied 
and published by A. Carey and P. S. Simony. 
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3. ILKATION AM) ACCESS 

The property is at the  head of East Twin Creek. 
Canadian National Railway and Highway 16 are i n  the Rocky Mountain 
Trench, 12 miles (20 km) southwest of the property. 
above timberline between elevations 6500 feet and 7000 feet, i n  an area 
of moderate t o  high snowf'all. 

The Fraser R i v e r ,  the 

The property lies 

Some logging roads extend a short distance up the  various creeks east 
of the Fraser River; the closest is six miles (10 rZm) southwest of the 

property. 
i s  stationed at  Valemount, 80 miles (130 km) southeast of &Bride or at  
Prince George, ll0 miles (180 km) northwest of McBridge, 

acre also based a t  McBride i n  some of the  summer months. 

The only access a t  present is by helicopter; a helicopter 

Helicopters 

0 . 0  4 
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4. CLllIMsmoWmERsHrP 

S h  two-post claims were staked by Dennis Gorc on June 17, 1985. 
These were recorded on June 21, 1985. 

The claim data is as follows: 

mamo T a g  Number Record mumber 
Cush 1 496061 M 6871 
Cush 2 496062 M 6872 
Cush 3 496063 M 6873 

Gush 5 496065 M 6875 
Cush 6 496066 M 6876 

Cush 4 496064 M 6074 

The claims are in the Quesnel M3.ning Division. 

... 5 
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5. HISTORY 

I n  the mid seventies J. R. Woodcock Consultants Ltd.. conducted a geo- 

chemical reconnaissance program i n  several areas i n  the western p a r t s  

of the R o c k y  Mountains. One of the stream silts, highly anmalaus i n  
copper and zinc, came From a stream nor th  of &Bride. 

up w a r k  on t h i s  anomaly, J. R. Woodcock collected additional s i l t  
samples, noted abundant white sulphate precipitated along the creek bed, 
and discovered limonite cemented rack debris at  the head of the drain- 

age. 

During follow 

In 1975 a geophysicist working for Mr. M. Baretta, completed four 
crosslinea of Shoatback EMwork across t h i s  gossan axea. 
a wide geophysical anomaly which was probably largely due t o  graphite. 

This indicated 

I n  1983 this target was staked for the account of Platoro Explorations 
Ltd. and i n  1984 Woodcock again visited the area t o  gather additional 
data. In  1985 Mr. Dennis Gorc staked the property and late i n  1985 Mr. 
R. L. Wright of Cominco Ltd. spent  a few days i n  the region and did some 
geological mapping and soil geochemistry. 

0 . .  6 
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A large ares of sedlmentary rocks lying east of the trench has been 
assigned by R. B. Campbell t o  the He t t e  Group of Proterozoic-Madrynian 
(Windermere) Age. The Miette Group of the McBride area has been div- 
ided by Campbell into three units called the Lower, Middle and Upper 
Miette. 
whereas the Middle Miette is colaposed of bands of coarse grained and 
conglomeratic sandstones separated by phyllite. 

The Larer and Upper Miette are lazgely argillaceous sequences 

The Lawer Miette w h i c h  underlies the Cush Property is  composed largely 
of black shale, a rg i l l i t e  and micritic limestone. 
property is i n  an area of folding and faulting. 
trending Cushing Fault l i e s  about 0.8 miles (1.3 km) northeast of the 

property. 
faul t .  

Structurally the 

The northeasterly 

Campbell reports considerable folding adjacent t o  th i s  

Carey and S h o n y  (1984) did some more detailed mapping a t  the head 
waters of East Twin Creek. 
trending northwesterly. 
the gossan area. 

Their map indicates an anticlinarium 
An associated synclinal fold passes through 

... 7 
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7. GEDLQGY OF THE PROPEXTY 

The property and the head of Twin Creek to the southwest are underlain 
mainly by black shales, some of which are graphitic and some of which 
contain abundant disseminated cubes of pyrite. 
Campbell's description of the Lawer Miette. The mapping done by Carey 
and SimoqY shows that the property is on the axis of an anticlinorium. 
One can suspect that these gently-dipping rocks are same of the strat- 
igraphically lowest exposures of the Lower Miette; what lies underneath 
is ncrt known. 

These strata fit 

Mr. R. L. Wright, in his mapping of 1985, interpreted the sequence as 
slate-siltstone turbidites. 
developed within these rocks, all of which dips moderately to the 
southwest. 

His mapping shows a widespread cleavage 

Large boulders of light coloured arkose or sandstone m e  common on the 

property. 
property. 
a westerly direction. 

However these are not exposed on or in the vicinity of the 
They are glacial erratics which have probably been moved in 

Widespread disseminated pyrite occurs in m c h  of this turbidite 
sequence. 
the exposures has been oxidized to f o r m  limonite pseudomorphs after 
pyrite. 
pyrite is exposed, both as disseminated grains and as layers within 
the black shales. 
mny of the rock exposures and in the rack float. 

On the southeast part of the property, all of the pyrite in 

In the bed of Twin Creek to the southwest, however, abundant 

In addition to the pyrite, graphite is widespread in 

... a 
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Springs seeping out of the ground on a slope have created a resistant 
ferricrete which is composed of fragments of the slate and of quartz 
cemented g a t h i t e  limonite. Erosion o f t h e  slates has caused under- 
cutting of the ferricrete cover with a resultant collapse of large 
resis tant  blocks and the formation of a resistant three-meter c l i f f  
above the  ferricrete blocks. 

lacking i n  the ferricrete o f t h i s  c l i f f  and the slumped blocks. 
places the  large e r ra t ic  boulders appear t o  be resting on the ferr i -  
Crete, although they could be projecting out of it. 
appeas that the ferricrete could be laxgely pre-glacial,* but is also 
presently forming f’romthe iron-rich water which seeps out of the 

cliff .  

The lrtrge arkose boulders appear t o  be 

In 

Thus it does 

*Ferricrete is very resistant t o  glacial  erosion as it can not be 
plucked like br i t t le  and fractured rock. 
polished t o  form grooves and striations. 
i n  the Snipiker Creek area and i n  other parts of Bri t ish Columbia. 

However it can be worn and 
Good examples of th i s  occur 

... 9 
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ANALYTICAL TECHNIQUES 

A t  Vangeochem Laborstories the rock and soil samples were digested 
with n i t r i c  acid plus perchlaric acid and analyzed by atomic absorp- 
t i o n  far Cu, Pb, Zn, Ag, Co. 
by atomic absorption. 

The water samples were analyzed directly 

A t  the Cominco laboratory the soil samples w e r e  digested w i t h  2@$ HmP3 

and analyzed by atomic absorption for Cu, Pb, Zn, Co, Ag; the rock 
samples were digested with aqua regia and analyzed for the same elements 
by atomic absorption; and both rack and soil samples were digested with 
aqua regia and analyzed by atomic absorption for Au. 

The i n i t i a l  anomalous sample that led t o  the follow up work (Gbk5, 
taken i n  1975) yielded 620 ppm zinc, 53 ppm lead, 350 ppm copper and 
32 ppm uranium. 

The t r ibutary of Twin Creek that contains the anomaly is marked by a 

white precipitate which coats the creek bed and is  visible A.om a dis- 

tance of several miles. The white creek bed can a l so  be seen on the 

... 10 
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1:20,000 scale aer ia l  photographs. 
analyzed and returned 34% alumimun, 3 . s  sulphur (equivalent t o  11.7% 
SO4). The precipitate is aluminum sulphate, possibly aluminite. 

A sample of t h i s  precipitate was 

In 1975 J. R. Woodcock while investigating this anomaJy, took a series 
of samples up the creek. 
including a sample that is largely white sulphate, a regtilar sample con- 
sist ing of silt and sulphate and a th i rd  sample with relatively low 
sulphate content, 
each of the three samples. Possibly t h i s  is due t o  the fact  that even 
the sample with appasently low sulphate content did have some sulphate 
and t h i s  sof’t, f ine  sulphate would form a large prupartion of the -80 
mesh fraction o f t h e  silt. 
samples were also taken and analyzed fur pH. These samples, labelled 
W604 t o  w619, are shown on Figure 2. 

A t  many o f t h e  sites three samples were taken 

The anamicalwork shuwed comparable results for 

In  addition t o  the s i l t  samples, water 

In 1983 an additional two samples w e r e  taken by Mr. R. H. Janes during 

a b r i e f  v i s i t  t o  the area. 
have been plotted as close as possible on Figure 3. 

The sites of these samples (83-1, 83-2) 

I n  1984 Woodcock again briefly visited the area and i n  conjunction 
with t h i s  work took another series of water and silt samples along the 
anomalous creek. 
Ltd. for pH, zinc and copper; however the silt samples were misplaced 
and no analyses are available. 
taken of the ferricrete and some of the pyritized slates. 

The Water samples were analyzed by Vangeochem Lab 

During t h i s  visit samples were also 

The geochemical wmk done by Mr. R. Wright of Caminco Ltd, i n  1985 
consisted mainly of soil geochemistry i n  addition to a few samples of 
f erricre t e. 
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Water Geochemistry 

The water sample nlnnbers are shown on Figure 2, along with the pH 
values for the 1984 samples. 

on Figure 3. 
The values for copper and zinc are shown 

The water, which sceps out below the ferricrete cliff and is presently 
forming new ferricrete, has a law pH (3.4) and is highly anmalous in  
cupper (300 ppb) and zinc (380 ppb). ThC water that leaves the area of 
the ferricrete seeps through the talus and till and emerges a t  the foot 
of th i s  slope along the northern side of a a n a l l  basin. In addition 
t o  receiving the highly acidic waters from the ferricrete area, t h i s  

basin receives waters frmnthe north and east. 
and creeks that enter th i s  basin form a braided stream w h i c h  comes 
together as one creek on the western side and drains westerly. The 

highly acidic waters which emerge from the south do deposit a srmll 
ammt of limonite and as they mix with the normal waters -the 
north they start t o  deposit the white snlphate precipitate. 
of the waters draining from the south vary from 3.2 to 3.6; those that 
drain an exposed pyrit ic zone t o  the east range fram 3.5 t o  3.9. 
pH of these waters sharply increases t o  4.5 i n  a short distance, and 
then slowly increases t o  4.7 downstream. 

The msny l i t t le  seeps 

The pH's 

The 

One must note that the values obtained i n  the 1975 analyses showed an 
increase from the 3.6 t o  7.4 i n  the downstream decay pattern over the 
same area. 
sets  of values could be attributed t o  differences i n  rainfall. 

The reason for the drastic differences i n  pH's for the two 

... 12 
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S i l t  Geochemlatry 

The results of the s i l t  samples, nainly those taken in  1975, are shown 
on Figures 4 and 5. These show low values for cupper and zinc corres- 
ponding with the low pH waters i n  the south part of the braided basin. 
Corresponding w i t h  the increase in  pH and the precipitation of white 
sulphate, low anomloas values start t o  appear at the outlet of the 
braided stream basin and the anomlous values increase i n  mgnitude 
downstream corresponding also t o  an increase i n  pH and increase i n  
white sulphate content. 
lowermst silt samples along the  anomloas stream whereas the higher 
values for copper occur i n  the central parts of the stream, with a nm- 
nvil down stream decay p t t e r n  thereafter. 
the copper appears t o  be mare closely controlled by the changes i n  pK 

The highest values for zinc are found i n  the 

Thus the precipitation of 

The two samples taken i n  1983 w e r e  also analyzed for a number of addit- 

ional eluaents. Sample Cnsh 83-1 returned 105 ppm Cu, 34 ppm Pb, 155 

ppm Zn, 0.3 pp Ag, 1 5  ppm As, 70 pp Co. Sample Cush 83-2 returned 
540 ppm Cu, 60 ppm Pb, 560 ppm Zn, 0.3 ppm Ag, 30 ppm As, 235 ppm Go. 

Thus there does appear t o  be a correlation of anamalous cobalt values 
with the anomlous copper values. Lead Ta;Lues along the anomloas 
stream are about two times background; arsenic values are sl ightly 
higher than backgraund fouad i n  the regional work; silver values are 
not anomalous. 

SOIL GEOCHEMISTRY 

In 1985 Mr. R. Wright of Cominco ran three lines of so i l  samples (60 
samples) across the gossan area and the drainage zone below. The so i l  

... 13 
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samples were analyzed at the Cominco laboratory for Cu, Fb, Zn, Coy 

Ag, and Au. The sample sites are shown on Figure 6; the analytical 
results are given i n  Appendix I. 

mch of t h i s  sampled mterial i s  i n  areas of slate  talus which is 
derived fiom some of the adjacent outcrops and from the ridge of slate  
t o  the southwest. Abundant till occurs in the  area of the anomlous 
creek and p r e m b l y  the l ine  of so i l  samples that crosses the braided 
stream basin is i n  an area of mixed till and talus. 

In addition t o  the so i l  samples, t h i s  survey included a few samples of 
ferricrete fromthe m i n  exposure and a few samples of sedimentary rock. 
Also plotted on th i s  mp are the samples taken in  the previous brief 
investigations. 

The geochemical results for so i l  are disappointing. The highest val-  

ues for copper (73 plan, 80 ppm) correspond with some high cobalt val- 

ues (61 ppm, 75 p p )  and are  found just southwest of the main ferr i -  
Crete exposure. 
higher values correspond t o  some drainage contamination of the soil. 
Another zone of s o m h a t  higher values for both copper and cobalt 
occurs northeast of the ferricrete zone i n  an area of some slate  expos- 
ures. Three anomalous gold values (910 ppb, 167 ppb, 81 ppb) are 
erratically scattered throughout the sampled area. 

This is an area of numerous surface seepages; the 

The most significant observation that one can make on these results 
i s  the low values of copper i n  the soi ls  immediately belaw the ferri- 
Crete horizon i n  contrast t o  the anomalous values (144 ppm t o  270 ppm) 
found in  the rock samples of the ferricrete. 
fact that the samples, even in  the slope below the ferricrete are 
largely talus from up-slope w i t h  very l i t t l e  contribution by the ferr i -  
Crete t o  the f i n e  material in the soil. 

This may be due t o  the 

... 14 
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The ferricrete samples analyzed at the Cominco laboratory returned 
very lov lead values in  contrast t o  higher values i n  the s o i l  and the 
higher values obtained by Vangeochem Laboratories for both s i l t  and 
ferricrete. The reason for the low Cominco lead might be due t o  the 
aqua regia reagent used i n  that laboratory's digestion of rock. 

Results from Wocdcock's ferr icrete  samples are given i n  Table I. 

TABLE I 

cu Pb Zn As Au 
Sample No. E! EP!! E!!l a??! a2 
W84-320R 80 14 70 nd 

W84-324R 209 25 95 nd 

W84-325R 17 40 1l 0.4 5 
W84-326R 120 65 41 nd 5 
W84-330R 175 62 50 nd 10 

The sample descriptions are 85 follows: 

W84-320R - s la te  and limonite from slumped ferr icrete  blocks 
W84-324R - quartz and limonite f r o m  slumped ferricrete blocks 
W84-32% - quartz fragments from ferr icrete  
w84-326R - recent limonite From seep below ferr icrete  c l i f f  
W84-330R - limonitic chment from ferr icrete  

As 
E m  

20 
4 
2 

... 15 



-15- 

9. co~mIows 

The source of the highly ano!mlou8 stream which is depositing base 
metals and sulphate i n  the creek bed is the area of ferr icrete  a 
short distance t o  the southwest of the head of the stream. The waters 

seeping freanthe ferricrete area are very acidic and anomalous i n  cop- 
per and zinc; however the waters lose much of the i r  metal content by 
the time they reach the braided stream basin down slope. 
metal must be removed with the limonite i n  the intervening space 
between the ferricrete exposure and the braided stream basin. 

Some of this  

These anomalous values and the abundant sulphur t o  form the aluminum 
sulphate C Q D ~  from a sulphide-rich horizon or body. 
that, t o  provide these anomalous conditions, the s w c e  must be oxid- 
izing and therefore should be readily accessible t o  m g e n .  
th i s  oxidizing body l i e s  close t o  the surface or whether it i s  adjacent 
t o  a highly fractured and porous f au l t  zone is  not known. 
that the pyri t ic  slates i n  the area that have been sampled are  not highly 

anormalous in  these base metals and the fact that the soils taken fram 
amongst the s la te  talus w h i c h  contains rmmerous pseudolnorphs of l h n -  
i t e  a f te r  pyrite, indicate that the source of the base metals differs 
from the widespread disseminated pyrite of the slopes uphi l l  t o  the 
southeast. 

One w c d d  suspect 

Whether 

The fact  

The anomly canes from the turbidites of the Lawer Miette Forration. 
The gently dipping turbidites are on the  crest of an anticlinorium and 
should be the lowermost exposures of the Lawer Miette Formation; however 

the source of the metals my  l i e  below a t  even laver levels within the 
format ion. 

... 16 
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The geology and the geochemistry indicate potential for a shale-hosted 
base m e t a l  deposit. 
massive sulphide deposits and some Of the important disseminated copper 
deposits of the world. 
deposits carry zinc and lead with minor s i lver  and negligible copper; 
however the Rarmnelsburg deposit of Europe i s  a producer of zinc, copper, 
lead and silver. 

Nany models are present including s o m  of the 

Wst of the shale-hosted massive sulphide 

The geophysical results of the Shootback EM survey are codusing i n  
that the anomaly i s  very wide but very persistent. 
aly ref lects  graphitic zones in the country rock. 
spacing (75 meters) would result i n  shallow penetration. 
ist icated geopbysical technique is needed for greater depth penetration 
and for better definition. 

S m  of th i s  anom- 
The short electrode 

A more soph- 

... 17 
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CUSH PROPERTY 

Summary o f  Expenses 

T r u c k  - Renta l  Sept.11-17 

Accommodation 1 0  man days 

Meals 10  man days 

H e l i c o p t e r  Sept .  14  and 15 

Geochemistry 60 s o i l s  CuPbZnCoAgAu 

16 r o c k s  CuPbZnCoAgAu 
@ 14.10 

p r o p e r t y  work - 3 days 
o f f i c e  c o m p i l a t i o n  - 1 day 
6 days 0 $219.12 

- Gaso l i ne  

@ 11.85 

G e o l o g i s t  mob/demob - 2 days 

A s s i s t a n t  5 f i e l d  days @ 129.36 
T o t a l  : 

$ 513.70 
218.66 

342.40 

243.80 

802.08 

711.00 

225.60 

131 4.72 

646.80 
$5018.76 

R.L. Wr igh t ,  
G e o l o g i s t ,  
E x p l o r a t i o n .  

RLW/pm 
21 October 1985 



SUMMARY OF COSTS 

J. R. Woodcock Consultants Ltd. 

Geochemistry 
Drafting and Reproductions 
J. R. Woodcock (Oct. -Dec. ) 3 days @ $385 
M. Brooks - secretarial work (0ct.-Dec.) 

5; hrs. @ $18 

Cominco Ltd. 

$ 33.50 
28.56 

1,155.00 

99.00 
$1,316.06 

$5,018.76 
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GEOCHEMICAL RESULTS, COMINCO LABORITORY 










