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Background 

Northern Ontario is a vast, often very remote area. The far north of Ontario, especially the 

Hudson Bay Lowlands physiographic region, is very unique, containing the southernmost non-

alpine tundra and southernmost population of polar bears in North America. The immense 

peatlands and extensive permafrost areas are a globally significant store of carbon. Despite the 

uniqueness and importance of the Hudson Bay Lowlands, its ecosystems have been greatly 

understudied (Far North Science Advisory Panel, 2010; Abraham et al., 2011). 

As part of efforts to expand the scientific knowledge of aquatic systems in the Hudson Bay 

Lowlands, during 2010 discussions about possible scientific collaborations were held with the 

chief and council of the Washaho First Nation at Fort Severn.  Area rivers and the fisheries they 

contain were identified as particularly important resources for the community of Fort Severn. 

Study plans were then developed to begin to better understand the chemistry and biology of a 

number of rivers in the Fort Severn area. Two projects were subsequently initiated:  

1) Sampling of fish from the Severn River for contaminant analyses. Discussions with the 

community identified whitefish, pike and white sucker as the local fish most harvested by the 

community, thus the sampling program targeted these species. 

 2) Sampling of chemistry, invertebrates, and fish from selected rivers between Fort Severn and 

the Manitoba border. These rivers were identified as important sites for harvesting sea run brook 

trout.  

Progress 

Severn River 

During summer 2011, samples of whitefish, pike and sucker were collected and field processed 

by Mr. Timothy Miles of Fort Severn. Twenty individuals of each species were collected. Each 

fish was weighed and measured and a flesh sample was collected for subsequent analysis for 

mercury and other contaminants at the Ministry of the Environment laboratory in Toronto.  

The results of these analyses were recently published in the 2013-2014 edition of Guide to 

Eating Ontario Sport Fish.  A copy of this publication was provided to the Fort Severn Band 

office. The guide is also available at www.ontario.ca/fishguide 

 

 

 

http://www.ontario.ca/fishguide
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Other Area Rivers 

2011 Study 

During July 2011, sampling was conducted on five rivers draining to Hudson Bay between Fort 

Severn and the Manitoba border:  the Pipowatin, Black Currant, Majikan, Tamuna and Mintiagan 

rivers. The survey crew consisted of Timothy Miles and Owen Miles of Fort Severn, Bill Keller 

from Laurentian University, Chris Jones from the Ontario Ministry of the Environment, and Lee 

Haslam from the Ontario Ministry of Natural Resources. Tommy Miles of Fort Severn assisted 

greatly with study planning and logistics. 

At each river, water samples were collected and the communities of bottom-living invertebrates 

(insects, crustaceans, worms, etc.) were sampled as a first step toward developing the scientific 

understanding of the chemical and biological nature of these northern rivers. In four of the rivers 

(excluding the Black Currant) fish were collected and processed for contaminant analyses. Brook 

trout were sampled in all four of these rivers (10 from each). Additionally, ten whitefish were 

collected from the Pipowatin River.  These fish samples have not yet been analysed. Results will 

be provided to the community when they are available. 

The results of the chemistry and invertebrate surveys were recently published in the scientific 

journal Polar Biology (Jones et al., 2013). A copy of that paper is provided in the Appendix to 

this progress report. Data tables from that study are also provided in the Appendix. This work 

has provided important baseline information which will allow assessment of future changes, and 

could be a first step in the development of a long-term monitoring program. 

 

 
                      Fish sampling 
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2012 Study 

Previous work elsewhere on the Hudson Bay coast has demonstrated that climate-related 

warming events can periodically cause fish death in at least some coastal rivers, like the Sutton 

River, east of the community of Peawanuck (Gunn and Snucins, 2010). Because future climate 

warming is expected to be particularly pronounced in the far north of Ontario, it is important to 

begin to document the current water temperatures in northern rivers such as those in the area of 

Fort Severn. 

Therefore, during 2012, recording thermometers were installed in three rivers (Pipowatin, Black 

Currant, Majikan) during July 8-14. In each river, recording thermometers were placed at three 

locations; near the mouth, at the treeline, and about halfway between the mouth and treeline. 

Temperature recorders were retrieved in October. Installation and retrieval were done by 

Timothy Miles and Owen Miles of Fort Severn.  

Plots of the temperature records collected at each river and maps of the sampling locations are 

provided in the Appendix. 

2013 Study 

Temperature monitoring was only continued on the Pipowatin River during 2013. Recording 

thermometers were installed by Timothy Miles on July 6 at the same three locations used in 

2012. They were retrieved on September 24 by Timothy Miles, and Bill Keller, Laurentian 

University. During the September trip, water samples for chemistry analyses were also collected 

from each site. The results of the chemistry analyses are given in the Appendix. 

 

Summary 

From initial discussions in August 2010, two aquatic science projects were developed and 

implemented in and around the community of Fort Severn. This work is helping to develop the 

current scientific understanding of what the rivers of the Hudson Bay Lowlands, and the 

biological communities in them, are like. This progress report summarizes the aquatic science 

work that has been conducted so far around Fort Severn and provides summaries of the data 

collected. This information is valuable as a record of baseline conditions from which future 

changes can be determined.  It is also hoped that this current information on aquatic ecosystems 

may be useful for land use planning purposes. We will be examining the data in more detail and 

will keep the community informed of any important results that may emerge. We greatly hope to 

continue such collaborative studies with the community of Fort Severn. 
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Appendices 

 
A1: The Polar Biology paper based on the 2011 survey of five coastal rivers. 

 

A2: Summary of river chemistry for the Mintiagan, Tamuna, Majikan, and Black Currant rivers, 

July 2011 and the Pipowatin River, July 2011 and September 2013. “ND” denotes Not Detected 

 

A3: Summary of bottom-living  invertebrates found in the Mintiagan, Tamuna, Majikan, Black 

Currant, and Pipowatin rivers, July 2011.  Data for 3 samples are presented, S1, S2 and S3 as 

well as taxa found “+” during a Large/Rare taxa (L/R) targeted search. 

 

A4. Summary of habitat characteristics for 3 samples at each sampling site in the Mintiagan, 

Tamuna, Majikan, Black Currant, and Pipowatin rivers, July 2011. 

 

A5. Summary of water temperature records for 3 locations on the Pipowatin River, 2012 and 

2013. 

 

A6. Summary of water temperature records for 2 locations on the Black Currant River, 2012. 

 

A7. Summary of water temperature records for 3 locations on the Majikan River, 2012. 

 

 

 

 
       The study team, 2011 (L to R- Timothy Miles, Bill Keller, Chris Jones, Owen Miles, Lee Haslam). 
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          Mayfly (Heptageniidae)        Stonefly (Perlodidae)            Caddisfly (Hydropsychidae) 
 

 

A1: Copy of the Polar Biology paper based on the 2011 survey of five coastal rivers. The photos 

show some of the families of invertebrates collected during the survey. 

 

 

 

 

 

 

Scud (Hyalellidae) 

 

 

 

 

 

 

 

 

 

 

 

       Beetle larva (Elmidae)          Snail (Lymnaeidae)       Midge (Chironomidae) 
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A2: Summary of river chemistry for the Mintiagan, Tamuna, Majikan, and Black Currant rivers, July 2011 and the 

Pipowatin River, July 2011 and September 2013. “ND” denotes Not Detected 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mintiagan Tamuna Majikan Black Currant Pipowatin (1) Pipowatin (1) Pipowatin (2) Pipowatin (3)

Latitude 56.675 56.525 56.482 56.250 56.117 56.116 56.120 56.122

Chemical Variable Units Longitude 88.629 88.291 88.168 87.781 87.670 87.669 87.690 87.730

   Alkalinity; Gran    mg/L CaCO3 104 126 122 117 131 101 97 99

   Alkalinity; total fixed endpt    mg/L CaCO3 - - - - - 102 98 100

   Aluminum    ug/L 10.0 3.5 5.1 8.0 5.3 2.8 23.6 20.5

   Antimony    ug/L ND ND ND ND ND ND ND ND

   Arsenic    ug/L 0.8 0.8 0.8 1.0 0.6 ND ND ND

   Barium    ug/L 11.6 14.3 13.6 13.3 9.2 9.7 8.2 8.5

   Beryllium    ug/L ND ND ND ND ND ND ND ND

   Boron    ug/L 33 30 19 67 16 13 13 12

   Cadmium    ug/L ND ND ND ND ND ND ND ND

   Calcium    mg/L 36.1 46.8 48.5 44.9 47.0 41.8 35.4 33.4

   Carbon; dissolved inorganic    mg/L - - - - - 24.1 23.0 23.4

   Carbon; dissolved organic    mg/L 9.0 8.2 8.7 11.9 9.7 6.3 9.0 8.9

   Chloride    mg/L 86 92 76 153 56 86 48 47

   Chromium    ug/L ND ND ND ND ND ND ND ND

   Cobalt    ug/L ND ND ND ND ND ND ND ND

   Colour; true    TCU 33 31 36 42 36 27 45 45

   Conductivity    uS/cm 482 563 491 863 426 482 346 344

   Copper    ug/L 0.4 0.3 0.2 0.4 0.5 0.2 0.3 0.3

   Iron    ug/L 150 180 270 180 120 60 260 270

   Lead    ug/L ND ND ND ND ND ND ND ND

   Magnesium    mg/L 8.8 10.3 7.9 13.3 7.0 7.6 5.7 5.4

   Manganese    ug/L 35.1 49.6 34.3 28.9 14 6.9 16.2 17.4

   Molybdenum    ug/L ND ND ND ND ND ND ND ND

   Nickel    ug/L ND ND ND ND ND ND ND ND

   Nitrogen; ammonia+ammonium    ug/L 16 24 10 40 34 10 16 12

   Nitrogen; nitrate+nitrite    ug/L ND ND ND ND ND 4 4 4

   Nitrogen; total Kjeldahl    ug/L 424 407 392 695 500 269 342 314

   pH    none 8.57 8.28 8.09 8.72 8.50 7.93 7.96 7.95

   Phosphorus; total    ug/L 15.2 12.5 11.7 25.5 11.0 8.0 8.0 10.4

   Potassium    mg/L 1.220 1.370 0.735 3.160 0.590 1.120 0.775 0.745

   Selenium    ug/L ND ND ND ND ND ND ND ND

   Silicon; reactive silicate    mg/L 0.34 0.40 1.44 0.20 1.32 1.98 1.84 1.76

   Silver    ug/L ND ND ND ND ND ND ND ND

   Sodium    mg/L 49.1 51.2 37.6 104.0 30.2 29.8 24.3 24.0

   Strontium    ug/L 100.0 153.0 109.0 158.0 95.6 90.5 64.6 63.1

   Sulphate    mg/L 6.05 7.75 3.30 9.70 0.90 1.95 1.15 1.25

   Thallium    ug/L ND ND ND ND ND ND ND ND

   Titanium    ug/L 0.6 ND ND 0.7 ND ND 1.1 1.0

   Uranium    ug/L ND ND ND ND ND ND ND ND

   Vanadium    ug/L ND ND ND ND ND ND ND ND

   Zinc    ug/L 0.6 0.7 0.5 1.1 10.2 ND 0.6 0.7

2011 2013
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A3: Summary of bottom-living invertebrates found in the Mintiagan, Tamuna, Majikan, 

Black Currant, and Pipowatin rivers, July 2011.  Data for 3 samples are presented, S1, S2 

and S3 as well as taxa found “+” during a Large/Rare taxa (L/R) targeted search. 
Mintiagan Tamuna Majikan Black Currant Pipowatin 

Taxa S1 S2 S3 L/R S1 S2 S3 L/R S1 S2 S3 L/R S1 S2 S3 L/R S1 S2 S3 L/R

Aeshnidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Baetidae 0 1 5 3 0 1 5 1 6 0 0 2 3 0 1

Brachycentridae 0 0 0 + 0 0 2 8 4 5 0 0 1 0 0 0

Caenidae 1 1 1 0 0 0 0 0 0 0 0 1 0 0 2

Calopterygidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ceratopogonidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chironominae 72 47 59 43 15 6 4 11 24 26 34 0 52 63 37

Chloroperlidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Coenagrionidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cordulegastridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Corixidae 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0

Corydalidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dytiscidae 2 2 4 0 0 0 0 0 0 0 0 0 0 0 0

Elmidae 0 0 0 4 5 8 31 23 20 0 0 0 0 1 0

Empididae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ephemerellidae 0 0 0 0 0 0 1 1 3 0 0 0 0 0 0

Ephemeridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Erpobdellidae 0 0 0 + 0 0 0 0 0 0 2 2 4 0 0 0 +

Gammaridae 3 3 0 0 0 0 0 0 0 23 29 35 0 0 0

Glossiphoniidae 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 +

Glossosomatidae 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0

Gomphidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Heptageniidae 1 2 0 0 0 2 1 2 3 0 0 0 + 1 0 1

Hyalellidae 5 5 8 0 0 0 + 0 0 0 17 13 35 16 13 22

Hydrachnidia 0 2 1 0 1 4 7 9 7 0 2 7 5 0 1

Hydrobiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hydroida 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Hydropsychidae 0 0 0 5 30 22 20 15 9 0 0 0 1 1 1

Hydroptilidae 0 1 0 1 0 0 2 4 2 0 0 0 + 0 0 0

Libelullidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Leuctridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Leptoceridae 0 0 0 + 1 1 2 0 1 0 0 1 2 2 5 1

Leptophlebiidae 0 0 0 0 0 0 0 0 0 0 0 0 4 5 5

Leptohyphidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Limnephilidae 0 0 0 0 0 0 + 0 0 0 0 0 0 + 1 0 0

Lymnaeidae 10 2 6 0 0 0 + 0 1 2 0 0 0 5 0 3

Nemata 4 6 6 8 5 4 2 1 5 0 0 3 6 4 2

Nemouridae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

Oligochaetous Clitellata 20 10 15 7 10 14 4 9 7 18 6 19 6 10 14

Orthocladiinae 7 8 22 38 41 37 11 9 4 20 20 17 10 21 29

Perlidae 0 0 0 0 0 0 + 0 0 0 0 0 0 0 0 0

Perlodidae 0 0 0 0 0 0 0 0 0 + 0 0 0 0 0 0

Philipotamidae 0 0 0 0 0 0 + 1 1 0 0 0 0 + 0 0 0

Phryganeidae 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 +

Physidae 0 0 0 2 0 0 0 0 0 0 0 0 + 0 1 1

Piscicolidae 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Planorbidae 5 3 3 1 0 0 0 0 0 0 1 1 0 0 0 +

Polycentropodidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Polychaete 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Psychomyiidae 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0

Rhyacophilidae 0 0 0 0 0 0 0 0 0 + 0 0 0 0 0 0

Simuliidae 0 0 0 0 0 0 0 1 0 14 20 1 1 0 0

Siphloneuridae 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sphaeriidae-Pisidiidae 0 0 0 5 0 4 10 21 27 0 0 0 2 1 8

Tanypodinae 5 9 5 0 0 1 2 0 23 1 0 0 5 0 3

Tipulidae 2 2 7 4 1 3 5 2 7 0 0 0 0 0 0

Valvatidae 0 0 1 0 0 0 + 0 0 0 0 0 1 + 1 1 2
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A4. Summary of habitat characteristics for 3 samples at each sampling site in the 

Mintiagan, Tamuna, Majikan, Black Currant, and Pipowatin rivers, July 2011. 
 

 

 

 

 

 

Temperature Elevation Depth Hydraulic Bank-full  Median Particle Submergent  Filamentous  

(oC) (m asl) (m) Head (mm) Width (m) Size (mm) Macrophytes Algae

Mintiagan1 0.32 5 8.5 1 1

Mintiagan2 0.25 3 14 1 1

Mintiagan3 0.36 3 11 1 1

Tamuna1 0.22 20 32.5 1 2

Tamuna2 0.25 50 45 0 2

Tamuna3 0.25 60 21 1 1

Majikan1 0.34 160 42.5 0 0

Majikan2 0.42 140 28 0 0

Majikan3 0.47 90 58 0 0

Black Currant1 0.33 25 63.5 2 0

Black Currant2 0.15 10 70.5 2 0

Black Currant3 0.31 10 88.5 2 0

Pipowatin1 0.32 0 53 2 0

Pipowatin2 0.27 0 66.5 1 0

Pipowatin3 0.22 0 76.5 1 0

102 (20.5)

34 (6.33)

29 (1.18)

38 (9.17)

93 (5.03)

20

20

16

19

17

3

2

2

1

1
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A5. Summary of water temperature records for 3 locations on the Pipowatin River, 2012 

and 2013. 
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A6. Summary of water temperature records for 2 locations on the Black Currant River, 

2012. The temperature recorder at site 1 was lost. 
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A7. Summary of water temperature records for 3 locations on the Majikan River, 2012. 
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