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INVESTIGATION OF REPORTED FISH KILL   

TSINHIA LAKE – SUMMER 2003  
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 Oil & Gas Commission 
 Fort St. John, B.C. 
 
 
In early July 2003, the Oil & Gas Commission received a report of a suspected fish 
kill in Tsinhia Lake from Mr. Billy Bedine, a member of the Fort Nelson First 
Nation.  Mr. Bedine and his family, who are long-time seasonal residents of 
Tsinhia Lake, had noticed numerous dead fish along the shoreline near their 
cabin.  On July 11, 2003, Diversified Environmental Services (Diversified) 
conducted a preliminary  investigation into Mr. Bedine’s report. 
 
Tsinhia Lake lies at the headwaters of Tsinhia Creek, a tributary to the Kiwigana 
River, which is a sub-basin of the Fort Nelson River.  Tsinhia Lake is an warm, 
shallow water body located in the Maxhamish Upland biophysical area.  The lake 
has an estimated maximum depth of 2-3 metres and supports resident populations 
of white sucker, finescale dace and brook stickleback.  Mean depth is 
approximately 1.5 metres.    
 
Water enters the lake primarily through seepage from adjacent upland and 
wetland complexes.  The primary inlet stream is characterized by low seasonal 
flow, and discontinuous channel.  Subsequently, the exchange rate of the lake is 
relatively low.           
 
During the July 11 investigation, Mr. Bedine accompanied Diversified staff on a  
reconnaissance of the entire shoreline of the lake (plate 1), including the primary 
inlet (plate 2) and outlet.  Relatively low numbers of dead and dying fish, 
representing all three species, were noted in all areas of the lake, but appeared to 
be more numerous along the northeast shoreline.  Although this area contains the 
mouth of the primary inlet, it is also the shoreline most exposed to prevailing 
winds.  Schools of apparently healthy brook stickleback were also observed along 
this shoreline, in the vicinity of the lake inlet.     
 



 2

Mr. Bedine expressed concern at the presence of an “oil-like” sheen on the 
surface of the water in sheltered portions of the lake margin, in the vicinity of the 
inlet, and wondered if this might be related to a recently completed gas well 
located approximately 300 m from the north shoreline of the lake or an associated 
tie-in pipeline crossing of the inlet stream located approximately 1000 m upstream 
of the lake inlet.       
 
A ground inspection of the lease site and associated tie-in pipeline ROW was 
conducted (plate 3).  No evidence of potential surface contamination from either 
the wellsite or the nearby directionally-drilled tie-in pipeline crossing under the 
primary inlet stream was noted. 
 
A mineral sheen, similar to that noted near the lake inlet, was observed on the 
surface of stagnant pools of the inlet stream, both upstream and downstream of 
the pipeline crossing (plate 4).  This was believed to be a natural phenomenon 
which is commonly observed in similar “muskeg” seepage areas where surface 
discharge is low, and mineral concentrations and water temperatures are high.    
 
At the time of the July 11 inspection, water temperature in Tsinhia Lake was 24º C 
at surface and 23º C at 1.5 m depth.  Ambient air temperature was 29º C.  
Dissolved oxygen was measured at approximately 8 ppm throughout the water 
column at 1450 hrs.   All three species present in the lake are known to be tolerant 
of very low dissolved oxygen levels and warm temperatures and are typically not 
subject to summer kills which periodically effect many “sport-fish” species.  
 
The majority of dead and dying fish inspected had varying degrees of fungal 
infection of the gill filaments.  This condition is often not the primary cause of death 
but rather a symptom of other environmental stressors and may be accelerated by 
high water temperatures.           
      
Water samples from 4 sites were collected and analyzed.  Site 1 was located on 
the primary inlet immediately upstream of the mouth, site 2  was located in the 
lake at the inlet mouth, site 3 was near the centre of the lake and site 4 was at   
the lake outlet.   
 
Samples from all 4 sites were analyzed for trace metals to detect potential  
differences in water quality in portions of the lake (Appendix I).  The samples taken 
on July 11 could not be analyzed for the presence of petroleum hydrocarbons, so 
additional samples containing “metallic sheen” surface film were subsequently 
collected at sites 1, 2 and 3 and analyzed for extractable petroleum hydrocarbons.   
 
Differences in concentrations of some metals were detected between the inlet and 
outlet sides of the lake and appear to be the result of natural process.  Levels of 
iron and aluminum, found at the lake inlet, exceeded the current B.C. guidelines 
for protection of aquatic life (http://wlapwww.gov.bc.ca/wat/wq/BCguidelines).   
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High concentrations of aluminum, however, are common in naturally acidified 
waterbodies such as bog lakes.  High levels of iron likely contributed to the 
metallic surface film noted in and near the primary inlet.      
 
No direct evidence linking the fish kill in Tsinhia Lake to adjacent industrial activity 
was noted during this investigation and, based on limited information, it appears 
probable that the event was the result of natural phenomena. 
 
In the event that further fish kills are reported in the future and warrant a more 
detailed investigation, it is recommended that all fish sampling and water analysis 
be replicated in at least one comparable, shallow lake in the immediate area, for 
comparative purposes.   
 
Due to the potential variety and combination of biological, chemical and climatic  
factors, the identification of causative agents through the analysis of fish tissue 
samples can be very difficult and expensive, and was not undertaken during this 
cursory investigation.       
 
 
  
Cordially, 

 
Brad Culling  
Diversified Environmental Services  
Fort St. John, B.C. 
Ph: (250) 787-9101 
Email:  bculling@pris.bc.ca 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Plate1:  Typical shoreline of Tsinhia Lake 

 
 

 
Plate 2:  Mouth of primary inlet to Tsinhia Lake (back-flooded back beaver 

dams and impoundments);  view upstream. 
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Plate 3:  Recently drilled gas well located immediately north of Tsinhia Lake 

 (Tsinhia Lake visible in background).  
 

 
Plate 4:  Upper Tsinhia Creek at tie-in pipeline crossing approximately  

1000 m upstream of Tsinhia Lake (note metallic surface film).   
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APPENDIX I 
 
 

Results of Laboratory Analysis of Tsinhia Lake Water Samples 
 
 
 
 

 












