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PREFACE:

The Northern River Basins Study was initiated through the "Canada-Alberta- 
Northwest Territories Agreement Respecting the Peace-Athabasca-Slave River Basin 
Study, Phase II - Technical Studies" which was signed September 27, 1991. The 
purpose of the Study is to understand and characterize the cumulative effects of 
development on the water and aquatic environment of the Study Area by 
coordinating with existing programs and undertaking appropriate new technical 
studies.

This publication reports the method and findings of particular work conducted as 
part of the Northern River Basins Study. As such, the work was governed by a 
specific terms of reference and is expected to contribute information about the 
Study Area within the context of the overall study as described by the Study 
Final Report. This report has been reviewed by the Study Science Advisory 
Committee in regards to scientific content and has been approved by the Study 
Board of Directors for public release.

It is explicit in the objectives of the Study to report the results of technical 
work regularly to the public. This objective is served by distributing project 
reports to an extensive network of libraries, agencies, organizations and 
interested individuals and by granting universal permission to reproduce the 
material.
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The stomach content samples were processed as follows.

1) Wet weight of the entire sample and bag was measured with an OHAUS® triple-beam balance, 
accurate to 0.1 g.

2) An estimate of the sample volume was visually assessed. This was accomplished by 
comparing the sample to a series of Whirl-Pac® bags containing 5, 10, 15, ... 50 ml of water. 
Estimates were to the nearest ml. An alternate method using water displacement, on samples 
protected in their bag, was investigated and found to be cumbersome and difficult to use.

3) Contents of a sample was emptied into a plastic, disposable petri dish. Sample remnants 
remaining in the bag was examined to ensure that invertebrates were not overlooked.

4) Sample contents were identified and enumerated. The size of organisms (size-class) and their 
life stage in each sample were also documented.

5) An evaluation of the general physical condition of each sample with respect to the state of 
decomposition was determined.

6) All specimens, except chironomids, were examined for deformities as outlined in Section 
2.2.2. Chironomidae larvae were not examined because they could not be removed from the 
samples (i.e., samples were kept intact for stable isotope analysis).

7) Upon completion of processing, individual samples were returned to their original sample bag. 
Wet weight of the sample was recorded on the sample bag to signify that the sample had been 
processed and to provide this information for chemistry technicians.

8) To help prevent sample contamination, new petri dishes were used for each sample (i.e., a 
petri dish was used only once). Forceps used to manipulate specimens were thoroughly 
cleaned with distilled water and dried between samples.

9) Samples were delivered frozen and stored at -20°C throughout the period the samples were 
in R.L. & L .’s possession. However, samples were thawed (one at a time) prior to 
processing.

2.4 QUALITY CONTROL
To ensure taxonomic quality assurance and control (QA/QC), specimens of the following tentatively

identified taxa were delivered to Dr. J.J.H. Ciborowski, Associate Professor, University of Windsor,

Department of Biological Sciences.

1) DIPTERA
Chironomidae

Orthocladiinae
Orthocladius v.d. Wulp (0 .)

2) EPHEMEROPTERA 
Baetidae

Baetis flavistriga McDunnough

2) EPHEMEROPTERA 
Ephemerellidae

Ephemerella aurivillii (Bengtsson)
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Table 3.1 Taxonomic list of specimens collected for trace contaminant�
analysis from the Athabasca River.

SUE 1: UPSTREAM OF HINTON, NEAR ENTRANCE
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SITE 2: WELDWOOD BRIDGE

Date: 09 April 1992
Sampler: Sub-sample of Tissue Collections
Identifications by: M. Dunnigan

INSECTA

EPHEMEROPTERA
Ephemerellidae

Ephemerella (Drunella) doddsi Needham 
Heptageniidae

Rhithrogena Eaton 
Heptagenia Walsh

PLECOPTERA
Perlodidae

Isogenoides elongatus (Hagen) 
Ptemonarcyidae

Pteronarcella badia (Hagen)
TRICHOPTERA

Hydropsychidae
Arctopsyche McLachlan 
Hydropsyche Pictet

SITE 3: OBED MOUNTAIN COAL BRIDGE

Date: 10 April 1992
Sampler: Sub-sample of Tissue Collections
Identifications by: M. Dunnigan

INSECTA

EPHEMEROPTERA
Ametropodidae

Ametropus Albarda 
Ephemerellidae

Ephemerella needhami McDunnough 
Ephemerella (Drunella) doddsi Needham 

Heptageniidae
Rhithrogena Eaton 

Siphlonuridae
Ameletus Eaton

PLECOPTERA
Perlidae

Hesperloperla pacifica (Banks) 
Perlodidae

Isogenoides elongatus (Hagen) 
Pteronarcyidae

Pteronarcella badia (Hagen)
Pteronarcys californica Newport

TRICHOPTERA
Hydropsychidae

Arctopsyche McLachlan 
Hydropsyche Pictet
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Table 3.2 Summary of quantitative invertebrate identifications from the
Athabasca River. Five replicate Neill samples were collected 
from six sites. Wet weight of all invertebrates within each 
sample is also presented.

SITE 1: UPSTREAM OF HINTON, NEAR ENTRANCE

DATE: 08 APRIL 1992
SAMPLER: NEILL CYLINDER SAMPLER (0.1 m2)
FINEST MESH SIZE: 0.210 nun
COLLECTION BY: C. PATTENDEN AND M. BRAEUER
SORTING BY: G. WILEY
COUNTS AND IDENTIFICATIONS BY: M. DUNNIGAN,

M. BRAEUER,
AND R. SCHINDLER

R E P L I C A T E

ANNELIDA
OLIGOCHAETA

HAPLOTAXIDA
Enchytraeidae 3 3 0 0 0
Naididae 1 2 0 0 0
Tubificidae 0 1 0 0 0

ARTHROPODA 
ARACHNOID A

ACARI 1 0 1 0 0

INSECTA
DIPTERA

Chironomidae 0 0 6 0 0
Chironimini 11 4 15 3 8
Diamesinae 0 0 1 0 0
Orthocladiinae 6 6 2 5 6

Coryononeura 0 1 0 0 1
Orthocladius (O.) 6 2 4 1 0

Tanytarsini 6 2 4 1 1
Empididae

Chelifera 2 0 1 0 0
Tipulidae

Dicranota 1 1 0 0 0
Hexatoma 0 1 0 0 1

EPHEMEROPTERA 0 0 0 2 2
Baetidae

Baetis 4 10 11 3 0
Ephemerellidae

Ephemerella 0 3 0 0 0
Heptageniidae 0 0 1 0 2

Rhithrogena 0 1 1 2 0
Siphlonuridae

Ameletus 0 1 0 0 0
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SITE 5: KNIGHT BRIDGE

DATE: 12 & 13 APRIL 1992
SAMPLER: NEILL CYLINDER SAMPLER (0.1 m2)
FINEST MESH SIZE: 0.210 mm
COLLECTION BY: M. BRAEUER AND K. DeJAGER
SORTING BY: G. WILEY
COUNTS AND IDENTIFICATIONS BY: M. DUNNIGAN AND

M.BRAEUER

ANNELIDA
HIRUDINEA 0 0

R E P L I C A T E  

0 1 0
OLIGOCAETA

HAPLOTAXIDA
Enchytraeidae 0 2 0 1 0
Naididae 4 5 2 3 2
Tubificidae 11 13 7 30 9

ARTHROPODA 
ARACHNOID A 

ACARI 9 8 12 14 7
CRUSTACEA

COPEPODA
Cyclopoida 1 2 0 0 0
Haipacticoida 1 0 0 0 0

INSECTA
DIPTERA

Athericidae
Atherix 1 0 0 0 0

Ceratopogonidae
Bezzia 0 0 0 3 1

Chironomidae 13 27 6 5 4
Chironomidae Pupae 0 0 0 0 1

Chironomini 30 10 12 4 20
Chironomini (Parasitized) 0 1 0 0 0
Orthocladiinae 297 151 225 240 255

Coryononeura 2 0 0 0 0
Orthocladius (O .) 250 138 333 206 337

Tanypodinae 8 6 8 11 7
Tanytarsini 52 46 23 51 50

Empididae
Chelifera 8 7 5 8 1
Hemerodromia 5 4 2 1 2
Oreogeton 0 1 0 0 0

Tipulidae
Hexatoma 0 0 5 2 2

EPHEMEROPTERA
Ametropodidae

Ametropus 0 0 1 1 1
Baetidae

Baetis 41 34 18 31 12
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SITE 6: WINDFALL BRIDGE
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Perlodidae 7 0 0 1 2
Isogenoides 1 0 0 4 1

Pteronarcyidae
Pteronarcella 0 0 1 0 0

Taeniopterygidae
Taenionema 0 1 2 5 1

TRICHOPTERA
Brachycentridae

Brachycentrus 2 4 6 1 1
Hydropsychidae

Arctopsyche 0 0 2 0 1
Hydropsyche 3 10 8 6 12

Lepidostomatidae
Lepidostom a 0 0 1 0 0

Leptoceridae
Oecetis 0 0 0 0 1

Limnephilidae 0 0 0 1 0
Molannidae Pupae 3 0 0 0 0

NEMATODA 10 15 16 1 3

SOIL MITES 0 1 2 4 0

WET WEIGHT (mg) 455.2 311.1 695.5 761.1 674.4
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Table 3.4 Summary of quality assurance and control analysis on sorting
efficiency and accuracy of Neill samples from the Athabasca River.

SITE 2: WELDWOOD BRIDGE (Replicate No. 1)

ANNELIDA
OLIGOCH AET A 15

ARTHROPODA
ARACHNOIDA

ACARI 3

INSECTA
DIPTERA

Chironomidae 53
Chironomidae Pupae 9
Empididae

Hemerodromia 1
EPHEMEROPTERA

Baetidae
Baetis 33

Ephemerellidae
Ephemerella 11

Heptageniidae
Heptagenia 4

PLECOPTERA
Chloroperlidae 1
Perlidae 1

TRICHOPTERA
Hydropsychidae 1

NEMATODA 5

Terrestrial Chironomidae 1
Terrestrial Mite 1

Q.C. Total 137 (minus terrestrials)
Total Enumerated 1523
% Error* 8.2

*Error =  Q.C. Total/(Total Enumerated + Q.C. Total) X 100
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3.1.3 Morphological Deformities and Abnormalities
N eill Samples
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Fish Stomach Samples
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3.1.4 Size Distribution
N eill Samples
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Stomach Content Samples
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Table 3.5 Preliminary assessment of deformities in O rthocladius (O .) (Diptera: 
Chironomidae) larvae in the Athabasca River.

SITE 1: UPSTREAM OF HINTON, NEAR ENTRANCE

Total Enumerated: 13
Total Examined for Deformities: 13

SUMMARY:
1 specimen missing last antennal segment
2 specimens with damaged or deformed antennae 
2 specimens immature, not many features

SITE 2: WELDWOOD BRIDGE

Total Enumerated (including those parasitized): 4 450 
Total Examined for Deformities: 248

SUMMARY:
13 specimens with damaged or deformed antennae 
4 specimens with damaged or deformed mentums 
3 specimens with damaged or deformed antennae and mentums

SITE 3: OBED MOUNTAIN COAL BRIDGE

Total Enumerated (including those parasitized): 347
Total Examined for Deformities: 62

SUMMARY:
3 specimens with damaged or deformed antennae

SITE 4: EMERSON LAKES BRIDGE

Total Enumerated: 80
Total Examined for Deformities: 20

SUMMARY:
2 specimens with damaged or deformed antennae 
1 specimen with damaged or deformed mentums
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Figure 3.1 Size-frequency histograms for B a e tis  spp. (Ephemeroptera: Baetidae) in the
Athabasca River. Data were compiled from body length (less antennae and
cerci) measurements.
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F ig u re  3 .4  S iz e -fre q u e n c y  h is to g ra m s  fo r  A rc to p s ych e  sp. (T ric h o p te ra : H y d ro p s y c h id a e ) �

in m o u n ta in  w h ite fis h  s to m a c h s  o f th e  A th a b a s c a  R iver. D a ta  w e r e  c o m p ile d �

fro m  b o d y  len g th  (le s s  a n te n n a e  a n d  c e rc i) m e a s u re m e n ts  o f s p e c im e n s  th a t �

w e r e  1 0 0 %  in tact.
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