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INTRODUCTION 

The Golden Bear property i s located on Bearskin Lake approximately 50 
km north-west of Telegraph Creek and 135 km west of Dease Lake. Bearskin Lake 
drains into the Samotua River, a t r i b u t a r y of the Sheslay River which i s part of 
the Taku River drainage system (Figure 1). 

Fi s h e r i e s values are moderate to high for the Sheslay River, low to 
moderate for the Samotua River, and very low for Bearskin Creek. Impassable 
f a l l s l i m i t the f i s h e r i e s value of Bearskin Creek to a 200-metre s t r e t c h at the 
mouth of the creek. Only Dolly Varden were found i n the lower part of Bearskin 
Creek. 

The project involves the development of open p i t and underground 
workings with an o v e r a l l production of 360 tonnes per day for 5.5 years. There 
i s an excellent p o t e n t i a l for a d d i t i o n a l reserves. Golden Bear Operating 
Company w i l l be responsible for the mine development. Mining started i n 1990. 

TABLE 1: STATION DESCRIPTION 

Station Location Remark 

1 Bearskin Creek 200 metres upstream of Bearskin Lake 

2 Bearskin Creek 30 metres.downstream of Bearskin Lake, water very 
turbid and milky looking 

3 Bearskin Creek Downstream of Bearskin f a l l s , 20 metres upstream 
of Samotua River, darker colour than s t a t i o n 2 

4 Samotua River 30 metres upstream of Bearskin Creek, water 
grayish-green colour 

5 Samotua River 2.5 kilometres downstream of Bearskin Creek, water 
grayish-green colour 

6 Samotua River 4.3 kilometres downstream of Bearskin Creek, water 
grayish-green colour 
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FIGURE I RECEIVING WATER SAMPLING STATIONS AT THE 
GOLDEN BEAR MINE SITE 
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MATERIALS AND METHODS 

The site was visited on August 11, 1987. Water chemistry and sediment 

samples were collected at six stations. Water quality analysis included 

alkalinity, pH> conductivity, total residues, filterable residues, non-

filterable residues, ammonia, nitrite, nitrate, and sulphate. The samples were 

packed with ice until analysed. Total cyanide and thiocyanide were preserved 

with sodium hydroxide to raise the pH above 12. A single grab sample for total 

organic carbon (TOC) and inorganic carbon (TIC) was taken at three sites 

(Stations 3, 4, and 5). Dissolved metals were filtered the same day through a 

0.45 micron cellulose nitrate membrane f i l ter . Total and dissolved metals were 

preserved with 0.5 ml nitric acid per 100 ml of sample. A l l samples were 

collected with clean polyethylene bottles. The bottles for metal analysis were 

previously acid washed. Hardness was determined from the dissolved metal 

sample. 

Inductively Coupled Argon Plasma (ICAP) was used for the total and 

dissolved metal analysis and gave a reading of twenty-six metals. Silver was 

analysed with the graphite furnace. Cadmium, copper, and lead samples were 

re-analysed with the graphite furnace when the values were below two times the 

detection limit of the ICAP procedure. Extractable metals were analysed without 

prior digestion. The pH of the samples were below 2 relative units. Analytical 

methods were in accordance with the Environment Canada, Pacific Region, 

Laboratory Manual (Anon., 1979). 

Sediment samples were collected from the streambed with a clean acrylic 

corer. Four replicates were taken at each site. The samples were placed in 

kraft bags and kept cool until analysed. The samples were air dried, sieved to 

<150 urn, digested with aqua regia, and analysed for heavy metals using ICP. 

A portion of the sediments were ignited at 550° C in a muffle furnace. The loss 

of weight was reported as volatile residues and the remainder as fixed residues. 

The total nitrogen was determined by autoclaving the sediments with potassium 

persulphate in a basic environment, the process converts a l l forms of nitrogen 

into nitrate. The results are obtained using a colorimetric method. 
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RESULTS 

The sampling locations are described i n Table 1, the water metal 
r e s u l t s i n Table 2 , immediates i n Table 3, extractable metals i n Table 4, and 
sediments i n Table 5. 

The water q u a l i t y of Bearskin Creek and Samotua River for aluminium, 
copper, i r o n , lead, s i l v e r , and zinc were above the Canadian Council of Resource 
and Environment Ministers (CCREM, 1987) guidelines for the protection of aquatic 
l i f e . A l l the dissolved values were below the above guidelines for waters with 
hardness between 0 and 120 mg/l. 

There were no apparent differences between Bearskin Creek (Station 3) 
and the Samotua River ( S t a t i o n 4) before mixing for t o t a l aluminium, antimony, 
arsenic, barium, beryllium, calcium, chromium, lead, magnesium, molybdenum, 
n i c k e l , selenium, s i l i c o n , s i l v e r , sodium, t i n , vanadium, or zinc. The l e v e l s 
were higher i n Bearskin Creek (Station 3) for copper, and hardness, while the 
Samotua River was higher for iron, manganese, phosphorus, strontium, titanium, 
and z i n c . For most metals, there was an increase of the metal concentrations 
between Station 1 and Station 2. The r e l a t i o n s h i p i s reversed only for the 
calcium content, while no d i f f e r e n c e could be found for arsenic, beryllium, 
cadmium, n i c k e l , s i l i c o n , and t i n , mostly because these metals were below 
detection l i m i t s . The increase below Bearskin Lake i s related to the non-
f i l t e r a b l e residue which averaged 63 mg/l at Station 1 and 229 mg/l at Station 
2. 

The Samotua River metal l e v e l s were constant for the three stations 
sampled except for cadmium, magnesium, and manganese where s i g n i f i c a n t 
d i f f e r e n c e s were found (p < 0.05). Cadmium was higher at Station 4 than Station 
5 and 6, magnesium was higher at Station 5, and manganese was lower at Station 6 
than Station 4 and 5. 
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The v a r i a b i l i t y of extractable metal values was greater than for the 
t o t a l or dissolved metal values. The c o e f f i c i e n t of v a r i a t i o n ranged from 0.4 
to 47.6 %. Most extractable metals formed more than 50 % of the t o t a l metal 
value. Only cobalt was more than 70 % i n the r e s i d u a l form. More than 80 X of 
the metal was i n the extractable form for calcium, copper, manganese, lead, 
strontium, and z i n c . A higher proportion of most of the extractable metals was 
found at Station 1 where the l e v e l of suspended s o l i d s was the lowest. 

Sediment content had an increased lead (7 ug/g at Station 1, 24 ug/g at 
Station 2) and t o t a l nitrogen (46 and 998 ug/g) content downstream of Bearskin 
Lake. However, the d i f f e r e n c e i s not s i g n i f i c a n t (p < 0.05). The increase i n 
nitrogen content could be due to b l a s t i n g from the exploration program. Levels 
at the other stations are s i m i l a r to Station 1). 



- 15 -

REFERENCE 

Anon. 1979. Laboratory Manual. Department of the Environment, Environmental 
Protection Service, Department of F i s h e r i e s and Oceans, F i s h e r i e s and 
Marine Service, ( P a c i f i c Region). 

Canadian Council of Resource and Environment Ministers. 1987. Canadian Water 
Quality Guidelines. CCREM. Ottawa. 


