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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 Il - 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.






This publication may be cited as:

Saunders, R.D. and Dratnal, Emil. 1994. Northern River Basins Study Project Report No. 38,
Aquatic Macroinvertebrate Identifications on Under-ice Samples, Athabasca River, February
and March, 1993. Northern River Basins Study, Edmonton, Alberta.

Whereas the above publication is the result of a project conducted under the Northern River Basins
Study and the terms of reference for that project are deemed to be fulfilled,

IT IS THEREFORE REQUESTED BY THE STUDY OFFICE THAT,;

this publication be subjected to proper and responsible review and be considered for release to the
public.

Whereas it is an explicit term of reference of the Science Advisory Committee "to review, for scientific
content, material for publication by the Board",

IT IS HERE ADVISED BY THE SCIENCE ADVISORY COMMITTEE THAT;

this publication has been reviewed for scientific content and that the scientific practices represented in
the report are acceptable given the specific purposes of the project and subject to the field conditions
encountered.

SUPPLEMENTAL COMMENTARY HAS BEEN ADDED TO THIS PUBLICATION: [] Yes [] No

(Dr. P. A. Larkin, Ph.D., Chair)

Whereas the Study Board is satisfied that this publication has been reviewed for scientific content and
for immediate health implications,

IT IS HERE APPROVED BY THE BOARD OF DIRECTORS THAT;

this publication be released to the public, and that this publication be designated for: [] STANDARD
AVAILABILITY [] EXPANDED AVAILABILITY

(Date)






AQUATIC MACROINVERTEBRATE IDENTIFICATIONS
ON UNDER-ICE SAMPLES, ATHABASCA RIVER,
FEBRUARY AND MARCH, 1993

STUDY PERSPECTIVE

One of the major objectives of the Northern River
Basins Study is to determine the degree to which
the aquatic ecosystems of the Peace, Athabasca
and Slave Rivers have been affected by
developments within the basins. Benthic
invertebrates are very sensitive to environmental
change and are important components of food
webs, therefore they are often used to monitor the
state of aquatic environments. The abundance and
types of benthic invertebrates present at a site can
often indicate the extent to which the aquatic
environment has been impacted by pollutants and
the type of pollutant affecting the site.

In February and March 1993, benthic invertebrates
were collected under-ice cover from nine sites on
the Athabasca River. Under this project, benthic
invertebrates from this collection were identified,
sorted and counted to determine the abundance and
types of benthic invertebrates present at each site.
This information will be evaluated and compared
with similar information previously collected from

Related Study Questions

1 a) How has the aquatic ecosystem, including fish and/or
other aquatic organisms been affected by exposure to
organochiorines or other toxic compounds?

2) What is the current state of water quality in the Peace,
Athabasca and Slave river basins, including the Peace-
Athabasca Delta?

5) Are the substances added to the rivers by natural and man-
made discharges likely to cause deterioration of the water
quality?

13 a) What are the cumulative effects of man-made discharges
on the water and aquatic environment?

14) What long term monitoring programs and predictive models
are required to provide an ongoing assessment of the state of
the aquatic ecosystems. These programs must ensure that all
stakeholders have the opportunity for input.

sites along the Athabasca River to document changes in benthic invertebrate populations over time and to
determine if populations have been impacted by man-made discharges to the river.






REPORT SUMMARY

Benthic invertebrates from ninety samples previously taken from the Athabasca River in
February and March 1993 were Sorted, identified and counted. The wet weight for each
identifiéd taxon was measured, and the incidence of parasitism in immature Chironomidae by
mermithid nematodes was recorded. In addition, immature mayflies, stoneflies and caddisflies
representative of the fauna that was sampled for tissue contaminant analyses were identified.
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1.0. INTRODUCTION

Nlnet%/ benthic invertebrate samples were taken from the Athabasca River in February
and March 1993, using a modified Neill cylinder equipped with a_coIIe,cth net of 210
microns mesh size. Ten [ei)llcate samples were taken at each of nine sites focated between
Entrance (upstream of Hinton) and Fort McMurray. In addition, five subsamples of
specimens collected for tissue’contaminant analyses were taken from five of the nine sites.
he collection work is reported in Dunnigan arid Millar (1993) under NRBS Project 2393-
BI. Grid references (UT coordmatesz or the nine sites are given in Appendix’A.
This re_P,ort presents the results of the laboratory processing of those collections. Animals
were identified, enumerated, and wet weight of each taxon was measured. Chironomid larvae
parasitized by mermithid nematodes werealso enumerated. The Terms of Reference for this
project are. contained in Appendix B. o
Identification and enumeration of invertebrates followed procedures described in Alberta
Environment (1990). All Quality Assurance/Quality Control procedures followed guidelines
outlined in Environment Canada (1993).



2.0. METHOD AND RESULTS

2.1, Sorting

. Benthic invertebrates were removed from the accompan mq debris usm? a Zeiss
dissecting microscope at no. less than 10x magnification, and followed an established
rocedurg. Rose Bengal stain was first addedto the samples to improve sorting efficiency.
ach sample was then poured into two sieves (mesh size: 1000 and 180 microns) and washed
thoroughly. The contents of the 1000 micron sieves (coarse fraction) was transferred to a.
containier 1o which a small amount of water was added. The contents of the 180 micron sieve
gflne, fraction) was transferred to another container. Warm water was added to the fine
ractign, swirled and the water and organic matter decanted. This was repeated until all the
organic matter was washed out of the sand. The organic material was transferred to angther
container. A small amount of the coarse fraction was placed on a grided petri dish, and
examined grid by grid. Collected organisms were placed in labelled vials filled with 80%
ethanol. E&ch petri dish was examined twice. The process was, reﬁ)eated until all the coarse
fraction was examined. The sand was similarly examined, particularly for gastroP_ods and
for chironomids and caddisflies which use sand grains for grotectlve, cases.” The fine fraction
was, similarly examined, unless subsampllnggwas required. Suhsampling was done according
to the method outlined in Wrona et al. ﬁl_ 2(], e_xcePt for station .meg}to the large
numbers of Orthocladiinae and the resulting difficulty of removing all of the other
subfamilies, Chironomidae at station 2 were treated as a single taxon for subsampling
purposes only. Five 50 mL subsamples (i.e. 1/4 of the total Tine fraction) were examined.
Residue from the sorted samples was loreserved in 80% ethanol. One_randomly selected
sample from each site (10% of total samples) was resorted to ensure a minimum recovery of
95% of the total organisms. The results of récovery efficiency are presented in Appendix C.
The benthic samples were sorted by Emil Dratnal and thé residue of the QA/8C samples

was resorted by R. D. Saunders.

2.2. ldentification and enumeration

Invertebrates were identified using dissecting and compound. microscopes. ldentifications
were performed to the %enus |evel with some exceptions, ollowmq Terms of References.
Microturbellaria, Nematoda, Collembola and Hydracarina were nat identified beyond those
taxonomic levels. Ollfgoc_haeta and some Dipterd (Ceratopogonidae) were identified to family;
Chironomidae to subfamily or tribe. In general ecologically imporfant taxonomic groups were
identified to genus level, if adeguately eveloged sta%es were available, The following
references were used: Allen and Edniunds (1962, 19 62 Baumann (11975), Brinkhurst
1986), Brooks and Kelton Eg1967), Clarke (1973.1987), Clifford (1991), Currie 51986)’

osdall and Lehmkuhl (197 )( Edmunds et al, (1676),Klemm (19 58) Larsen (1975),

Mackay (1978), McAlpine etal. (1981), McCafferty and Waltz (1990), Merritt and
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Cummins (19843, Morihara and McCafferty (1979), Oliver and Roussel (19833 Pennak
(1989), Steward and Stark %1988), Thorp and Covich (1991), Wiederholm (1983),
ng%ns f(1977), Zwick (1939), . L

“A reference collection of identified taxa was completed and this was md_ependentIY
verified by Jack Zloty of the Unlver3|[t)y of Calgary. My Zloty has a M.Sc. m_entomo,o? _
and 1g currently woridng towards Ph.D. at the University of Calgary. His major specialty is
aguatic insects, in particular Ephemeroptera, Odonata and Diptera, and he is an author of
major taxonomic revisjons, , o ,
. Appendix D_contains the complete list of taxa identified. Numbers of specimens of each
identified taxon in replicate Neill samples (0.1.m2 Bresented in Appendix E are appropriately
weighted for subsampled taxa. Counts of taxa in Subsamples are presented in Appendix F.

2.3. Wet weight

The wet weight per sample for each identified taxon was measured using an electronic
scale. The organisms were blotted on tissue paper and steady weight was measured with
accuracy to 0.1 mg. Wet weight results appropriately weighted for subsampled taxa are
presentéd in Appendix G.

2.4. Incidence parasitism by mermithid nematodes

The number of Chironomidae larvae parasitized by mermithig nematodes was recorded in
each sample, using a dissecting microscope at 25x to 40x magnification, Examination was
done under incident light and Tesults were checked under transparent light. The results are
presented in Appendix H.

2.5. ldentification of representative fauna used for tissue contaminant analyses
. Mayflies, stoneflies and caddisflies representative of the fauna that was sampled for

tissue contaminant analyses were identified from five of the nine Athabasca River sites. The
results are presented in”Appendix .
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Appendix A

UTM coordinates of the collection sites on the Athabasca River.

Site (sample)

—
K="

1 1 1 1
(&3]
~

O 0O N o oo O1 O &~ W O
—
o
~

Location

Near Maskuta Creek (Entrance)
Weldwood Haul Br.

Obed Mountain Coal Br.
Emerson Lakes Road Br.

Blue Ridge

D/S Athahasca Town
U/S Athabasca Town

Poacher’s Landing
U/S Fort McMurray

UTM coordinates

11U 455000E 5914850N
11U 463150E 5919658N
11U 476450E 5930929N
11U 489010E 5959000N
11U 605600E 6002450N
11U 606195E 6002500N
12U 353956E 6067400N
12U 353956E 6068500N
12U 350900E 6068187N
12U 394505E 6093795N
12V 473500E 6285600N
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NORTHERN RIVER BASINS STUDY
Terms of Reference

Project 2371-C1: Invertebrate Community Analysis (Athabasca River) - Sample Processing

L Introduction

Ninety benthic_invertebrate samples were taken from the Athabasca River in February and
March 1993 using a modified Nelll cylinder equipped with a_coIIe_ctln? net (mesh size aperture:
0.210 mm). Ten replicate samples were taken at each of nine sites focated hetween Entrance
fupst_ream of Hinton) and Fort McMurray. In addition, five subsamples of specimens collected
or tissue (contaminant) analyses were taken from five of these ning sites.

n.  Requirements
The following points outline requirements for the processing of these samples:

1) Unless specified otherwise the identification. and enumeration of aquatic
Invertebrates should foIIow_Procedures outlined in Alberta Environment (1990).
All Quality Assurance/Quality Control (QA/égQ procedures must be documented
at each phase of the sample processing accor |n_tr1 to Environment Canada (1993?.
Sorting will be completed by one person: identifications should also involve only
one pérson per. ma{or taxgnomic grouping. The contractor must provide the
names and qualifications of the perSons that will sort and identify samples. The
person(s) who completed the QA/QC protocols must also be identified.

) - Sort_lfng tmust be performed under a dissecting microscope at no less than 6X
magnifiCation.
- Pgrtlcularly abundant taxa may he sub-sampled according to methods outlined
in Wrona et'al. (1982). A minimum of five, 50 mL sub-Samples are re(i_uwed.
Sub-sampling is most accurate on screened sample fractions (i.e. that portion of
the sample thiat passes through the S|eve},. The sample portion that remains on the
screen or samples containing a lot of filamentous algae cannot be sub-sampled
effectively and should be softed in their entirety.  ° _ _
- Residue from the sorted samﬁl_es (1.e., organic and morqanlc materlal(? and the
unsorted portion of samples which were stbsampled must be preserved in 80%

Page 1of3
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ropriately (i.e, on the outside and inside of sample jars) and

ethanol, labelled a ,
Pﬁm Ic Authority (see below) for this project.

returned to the Sc

- |dentifications must be to genus when possible (i.e. for Ephemeroptera,
Plecoptera, Trichoptera, Diptera except Chironomidag, and remaining groups).
Chirgnomidae will'be identified to sub-family. , _ ,

- Individual genera of Ephemeroptera, Plecoptera, Trichoptera, Chironomidag
identified to Sub-family and remaining groups must be stored in seBarate vials
indicating what sam;r)]le portion they represent.  All specimens must be returned
to the Scientific Authority.

Measure the_wet weight per sample for each genera of Ephemeroptera,
Plecoptera, Trichopterd, and Diptera; for chironomid sub-families; and of
remaining taxa as a group.

Record the incidence of parasitism in immature Chironomidae by mermithid
nematodes.

|dentify 20 immature mayflies, stonefiies, or caddisflies taken from_ additional
samples from 5 of the 9 Athabasca River sites (i.e. 5 samples containing up to 60
sorted specimens). These specimens are representative of the fauna that was
sampled for tissue contaminant analyses.

Reporting Requirements

1)

The consultant is to prepare a comprehensive data report that includes the
following information:

a in\fertebrate counts for each taxon appropriately weighted for sub-sampling
volume;

b. tsr;?n pl%(fion of the sample sorted and counts of each taxa in each sub-

c totanv’et weight per sample for each taxon, appropriately weighted for

sub-sampling Volume; y _

d. incidence of mermithid parasitism per replicate sample; ,

e. |der?t|f|cat|orgi of representative specimens for "tissue contaminant

analyses; an .

f detaYIs of QA/QC at all steps of the sample processing.

T

en cogies of the draft report are to be submitted to the Component Coordinator

by October 29th, 1993

Page 2 of 3
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3)  Three weeks after the receipt of review comments the consultant is to submit ten
cerlox bound copies and two unbound, camera-ready originals of the final report
to the Component Coordinator. . An electronic copy Of the_re?ort, in Word
Perfect 5.1 format, is to be submitted to the Component Coordinator at the same
time as the final report, Data presented in tables, figures appendices, etc. in the
final report are also to be submitted in electronic form (dBase [V format or Lotus
1-2-3 compatible spreadsheet preferred) to the Component Coordinator. (The
Northern River Basins Study may during the life of the contract specify a data
reporting format for electronic data or provide the consultant with software for
Inputting electronic data). The final report is to contain a table of contents, list
of figurés, list of tables, acknowledgements, executive summary and an appendix
containing. the Terms of Reference for this contract.  All sampling locations
pre?enteg)m the report and electronic format should be geo-referenced (lat./long.
preferred).

IV.  Project Administration

This project is being coordinated by the Nutrients Group of the Northern River Basing Study.
This (%roup is led by Dr. Patricia Chambers, National Hydrology Research Institute §NHR
Saskatoon. Dr. Anne-Marie Anderson, Alberta Envirgnmental Protection (phone (403)427-5893,
fax (403)422-9714) has been designated as the scientific authority on this project and matters of
a technical nature are to be refefred to her. _GregCWagner (Office of the” Science Director,
Northern River Basins Study, 690 Standard Life Centre, 10405 JasPer Avenue, Edmonton,
Alberta. T5) 3N4 - phone (403%427-1742; fax (403)422-3055) will" act as the Com[)_onent
Coordinator for this project on behalf of the Northern River Basins Study. Matters relating to
contract administration Should be referred to him.

V.  Literature Cited

Alberta Environment.  1990. Selected methods for the monitoring of henthic invertebrates in
Alberta rivers. Water Quality Branch , Pollution Control Division. 41 pp.

Environment Canada.  1993. Guidelines for monitoring benthos in freshwater environments,
Prepared by EVS Consultants. 81 pp.

Wrona, F.J., J.M. Culp, and R.W, Davies. 1982. Macroinvertebrate subsampling: a simplified
apparatus and approach. Can. J. Fish. Aquat. Sci. 39: 1051-1054.
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Sorting efficiency






Appendix C

Number of organisms recovered from second sorting and recovery efficiency expressed as

percent error Of total organisms collected.

Taxa

Microturbellaria
Nematoda
Aeolosomatidae
Naididae
Tubificidae
Hydracarina
Bastis
Eﬁhemerella
Rhithrogena
Chloroperlidae
Isoperla
Cheumatopsyche
Chelifera
Hemerodromia
Orthocladiinae
Tanytarsini
Chironomini
Tanypodinae
Prodiamesinae

Total organisms
Initial sort
Percent error

1-10

1
2
1

12
339
3.4

2-3

36
4639
0.8

34 410

104 1267

Site - sample
59  6-10
1 2
2 2
2 3 1
1 1
1 1
1 1
3
12 3
8 1 1
2
1
28 9 B
408 657
22 22 19

1-3

— O PO

13
644
2.0

6-1

— RO RO

10
367
2.1

0-7

24
181
3.0






APPENDIX D:

List of taxa collected from nine sites on the Athabasca River
In February and March 1993






Appendix D
List of taxa collected from nine sites on the Athabasca River in February and March 1993,

Phyllym, class Family, subfamily

Genus, species
or order or tribe

Microturbellaria

Nematoda
Aphanoneura Aeolosomatidae
Oligochaeta Enchytragicae
’ Na|d|5g/1ae
Tubificidae
Lumbriculidae
Gastropoda Lymnaeidae Stagnicola
Ancylidae Ferrissia
Hydracarina
Ostracoda Candonidae Candona
Collembola
Ephemeroptera Ametropodidae Ametropus neavei
Baetidae Acerpenna
_ Baetis .
Ephemerellidae Drunella doddsi
) Ephemerella
Heptageniidae Cinygmula
Epeorus (Iron)
Heptagenia
Bhithrogena
. Stenonema
Leptophlebiidae Leptophlebia
Siphlonuridae Ameletus
Tricorythidae Tricorythodes



Appendix D

Phyllym, class
or order

Odonata
Plecoptera

Trichoptera

Heteroptera

Coleoptera

Family, subfamily
or tribe

Gomphidae

Capniidag
Chloroperlidae
Leuctridae
Nemouridae

Perlidae

Perlodidae

Pteronarcyidae
Taeniopterygidae

Brachycentriciae
Glossosomatidae
Hydropsychidae

Hydroptilidae,
 epidostomatidae
Leptocerldae
Limnephilidae
Psy chom%ndae
Rhyacophilidae

Corixidae

Dytiscidae
Elmidae

Genus, species

Ophiogomphus columbrinus

Capnia

Sweltsa

Paraleuctra
Prostoia

Shipsa

Zapada cinctipes
Acroneuria
Claassenia sabulosa
Hesproperla pacifica
Cultus

Isogenoides

Isoperla

Skwala americana
Pteronarcella
Pteronarcys
Oemopteryx
Taenionema

Brachycerurus
Glossosoma
Arctopsyche
Cheumatopsyche
Hydropsyche
Hydroptila
Lepidostoma
Oecetis
Apatania
Psychomyia
Rhyacophila

Cenocorixa dakotensis
Sigara decoratella
Sigara solensis

Oreodytes



Appendix D

Phyllym, class
or order

Diptera

Family, subfamily
or tribe

Athericidae
Blephariceridae
Ceratopogonidae
Chironomidae
Chironominae
Chironomini
Tanytarsini
Diamesinae
Orthocladiinae
Prodiamesinae
Tanypodinae
Empididae

Simuliidae
Tipulidae

Genus, species

Atherix
Bibiocephala

Chelifera
Hemerodromia
Wiedemannia
Simulium
Hexatoma






APPENDIX E:

Numbers of benthic invertebrates per replicate Neill sample SO.l ma)
collected from nine sites on the Athabasca River 3counts appropriately weighted
for subsampled taxa






Appendix E

Numbers of benthic invertebrates

from nine sites on the Athabasca R

Site 1.
Taxa

NEVIATODA
Aeolosomatidae

A
Enchytraeidae
Lumbriculidae

HYCRACARINA

Bagtidae
Baetls
Ephemerellidae
D nela
Epkermretta

T

Chloroperlidae
early nymphs
Leuctrigae
Paraleuctra
Perlidae .
(Claassenia
Perlodldae

Taemo Ie dae
Tagnixme (TJn

CHOPTERA
Brachycentridae
chycentrus
Glossosomatidae
(Ghssosoma

Jer repllcate Neill sample (0.1 2
Iver (Counts appropriately Weighted

m) collected
or subsampled taxa).

12

15

17

Sam%Jie NUM0er
8 10

2
1 2
1 1 6
6 2 48
5 3
1 2
5 24 8
1
1
3 9

11

12

WO PO = D O

13

100

26
24

23



Appendix E

Site 1 ctd.
Samf)le Number
Taxa 1 3 6 8§ 10 13
Hydropsychidae
y gpsycﬁ 4 1 3 1 2 2 1 3
DIPTERA.
Athericidae
Atherix 1
Chironomidag
Chironominae
Chironomini 3 1 2 2 8 1 10
Tanytarsini % @ 4 1 72 76 1688 14 11 93
Diamesinae 1
Orthocladiinae 64 60 5 9 97 60 79 37 3H 105
Prodiamesinag 5o 3 2 2 6 3 3 7
Tanypodinag 1 1 1
Empididae
hdifer 1 2 1 3 3 6 1
Hemerodromia 1 1 1
Wiedemannia 2 1
Total organisms 208 240 236 71 209 235 339 119 174 415

Total taxa 4 4 13 7 L 1 L 13 7 U



Appendix E

Site 2.
Sample Number
Taxa 1 2 4 SD 6 7 1 13
MOROTURBELLARIA 2
NEVIATODA 68 60 40 8 9% 72 243 8 8 134
APHANONELRA
Aeolosomatidae 1 1 2 2 4
OUGOCHAETA
Enchytraeldae N 28 12 19 2 17 M 3N A 9B
Naidilae 3 5 1 5§ 1 2 33
Tubificicae 32 49 39 5 12 30 28 5 6 7
HYDRACARINA 20 30 10 2 14 19 2 19 92 113
Candonidae
Candona 1 1
Bagtidag
Bagtls 1195 1226 1211 2664 1027 857 967 1181 136 114
Ephemer II|dae
H 5 1 4 4 4 3 |
emerdla 106 159 56 197 159 155 195 187 312 569
HeEtargyen
|
Hep ta enla |
Rhlthr gena 0 9 19 1 19 15 28 18 2 4
Slphlogurl ae
Amdetus | 2 2 1
PLECCPTERA
Cappiida
Capnia, 1 2 2 2 1 2 4
Chloroperlidae
Swaltsa |
early nymphs b 4 U A 12 7 8 2
Nemouridae

Prostoia 1 1 1 1



Appendix E
Site 2, etd.
Taxa

Perllfiae .
(I-:Ié(slas%rggria

PerIodl%ge
|Sooermdes
|Soperia

Ta nloRte %]dae

CHOPTERA

Brachycentridae
chycentrus

Glossosomatidae

0550508
Hydro sychldae

Mﬁnﬁ e

Hydropsych

DIPTERA.
Athericidae
Atherix
Blepharoceridae
Ibiocephala
Chironomidae
Chironominae
Chironomini
Tanytarsini
Diamesinae
Orthocladijnae
Prodiamesinag
c a(?ypodmae
mpjditlae
e,
Hemerodromia
Wiedemannia

Tipulicae
IOHexatoma

Total organisms
Total taxa

SaméJIe Number
4 6 7

12 9 1 13
% 6 5 7 8§ U 12 9 5
2 6 3 19 8 8 9 2 1
1 4 6 1B 4 1 2 4 1
5 1 6 1 2 1 4 1
1 1 2 1
1 2 1 1 1
1 1 y
20 24 2 &6 U 17T 2 233 3 12
1 3 3
1 1
4 3 28 4 5 20 U 4
2(% 40 2% 2(% 32 3? 14(% 15% 49 9%
4119 3916 3180 6978 3597 2394 3729 3875 2066 3359
12 4 12 17 2
5 2 A 4 1 17 7 5 X
3 2 4 1 1 3 4 14 19
1 1 1 11 7 10
2 71
1 1 1 4 5 1

22

5057 3649 5536 5742 2877 4690
2 3 26 30 26



Appendix E

Site 3.
Sample Number
Ta I 7 > N VIR
MCROTURBELLARA 1 1
NEVIATCDA 68 84 48 81 115 79 122 51 220 112
Aeolosomatidae 1
OUGOCHAETA
Enchytraeldae 23 173 8 39 69 60 67 3H 8 38
Naididae 1 | 1 1 1
Tubificidae | 2 1 1 1 1 1
HYDRACARINA 9 1 9 12 14 14 13 5 18 U
Bagtidag
Bagtls 1 4 3 1
Ephemerellidae
D neHa |
emeretla 41 50 76 108 222 150 195 133 187 186
Heﬁmenu ae
rogena 3 5 3 3 12 4 6 1 4
Siphlonuriciae
Amdetus 1 1
Capniidag
|[()Japnla_ 1
Chloroperlicae
early nymphs 1 1 5
Perliae  ~
Claassenia 1 36 4 1 2
Hesperoperla 1 1
Perlodidae
Cvltus 1
|Socenoices 1 2 3 4 3 1
Isogerla 1
Brac ay%entrldae
chycentrus n 4 1 7 2 3 3 1



Appendix E
Site 3, ctd.

H chidae
y?\rr0 oS ) cke
Hyd ropsyc ke

DIPTERA
Athericidae
Atherix
Chironomicag
Chironominae
Chironomini
Tanytarsini
Orthocladiinae
Prodiamesinag
c a(?)épodmae
mpjdiciae
hdifera
“Hemerodrvmia
Tipulidae
Hexatoma

Total organisms
Total taxa

33 10 29

> 1

— Q0 —~J—

704 502 715
19 15 16

48
435 187 386
6 4

1 10
1

SaméJIe Number
T 9 10 12

0 %2 14 3% 25 16

4 10 1 6 8 2
3 4 40 43 9
113 541 613 432 3715 591
8§ 6 5 3

9 2 U un 7 6

6 19 18 15 15 10
1 2 1

1 1 1

1071 1203 1048 967 712 1259
420 20 24 16 18

13

438
10

894
19



Appendix E
Site 4

Taxa
MCROTUREELLARIA
NEVIATCDA

Aeolosomaticae

OUROCHAETA
Enchytraeldae
Naiditae
Tubificidae

Lymnagid
mnae
y tagnlﬁﬁa

HYCRACARINA

CSIRACCDA
Candonédae
Candona

COLLBVBIA

FPHEVEROPTERA
Ametropodldae
Ametropus
Bagtidag
Bagtls
Ephemerellidae
Drunetta
Epkemerdla

T

eo Us (Iron)

il
Siphlonuridiae
Amdetus

9

49
44

81

18

324

162

5% 98 63

H 66 3l
143 115 82

0 34 2

N &L 1

1 4
260 280 181

267 342 141

SaméJIe N%mber 7

2

a 77 197

2

33 83
131 72
§ 10

43 15

20 28

1
122 145

1
123 124
1

5

93
89
17

12

23

1
14

8§ 9

48 39

162 63

123 65

25 20
2 4
244 127

2 2
63 100
2

137

17

3
230

19



Appendix E
Site 4, cid.
Taxa

Capniicae
Capnia.
ChIoroEerlldae
Sneltsa

early nymphs
Nemouridae
Prostala
Zanada
Perlidae
ﬁImLSsema
BSperoperia
PerIodll?fslepe
Cultus

|sogencMes

|soperla
Pteronarc 'déf

Pteronarcala
Tagniopterygidag

Taeniongma

TRICHCPTERA
Brachycentridae
Brachycentrus
Gl ossosomatldae
(Gossosoma

Hydr J¥ch|dae

g s che
Lep| omatldae
Lepi ostoma
Leptocerldae
Oeeetis
I|mneg1|I|dae
Apatania

i %Cyafé'&%h‘%?xﬁ

Elmidae

I 72 35 4
2019 24 4
11 3
M 1 5 2
11 1
1
% 8 1 9
2
1 1
9 8§ 3 2
B3 2 2 U
1
2 5 1 8
1 4 1
1
1 2
102 57 118 9
2
4

Sample Number
5 6 778 10
9 4 3 1 3
1
A 12 29 10 14 24
5 4 7 6 6 13
1 3 4 2 2
1 3 2 6 3 4
5 1 2 2 5
N 22 8 5 6 4
1
4 3 3 5 5 3
1 8 4 3
1 1 2
2 2 |
143 100 75 5 50 2
1 1
1 1
1



Appendix E
Site 4, ctd.
Taxa

DIPTERA
Athericidae
Atkerix
Ceratopogonicae
Chironomicag
Chironominae
Chironomini
Tanytarsini
Diamesinae
Orthocladiinae
Prodiamesinag
Tanypodinae
Empiditae

| era .
Hemerodrarnia
“Wiedernannia
Tipulidae
Antocka
Hexatoma

Total organisms
Total taxa

Samé)le Number
4 6 7

0 2 19 14 § 16 18 9 6 7
208 187 150 110 243 141 139 136 75)1 146

1 1 2
b1l 382 3471 216 421 345:3L 388 20% 184 180
68 61 68 29 2 24 3% KB 3B 17
h 49 % 24 17 13 20 4 21 63
1% 2 L 8 9 3 1 3% 2A K

1
1 1

1934 1805 1877 1171 1448 1251 1333 1328 923 1267
» 30 34 28 28 31 0 b 3N A



Appendix E

Site 5.

Taxa
MCROTUREELLARIA

NEMVATCDA

Aeolosomaticag

OUGOCHAETA
Enchytraeldae

Naiditae

Tubificicae

HYCRACARINA

FPHEVEROPTERA
AmetroPodldae
Ametropus
Bagtidag
c rE}Saetls lide
emerelli
IOEpkemerdfla
Heﬁa eniidae
Eta enia
Khithrogena

Chloroperlidae
early nymphs
Perlidae ~
Claassenia
Per(I:odtltdae
UttUS
erundes
Iso erla
Pteronarcyidae
Pteronarcys

Ta mon%]dae

39
12

36

10
109

1
o1

—oIPo N o

10
104

23

13

N — WL

[0S o)
—~Non

26

17
134

46

NOOCO

16
110

29

PO O | — w

Samsole N%mber7

8§ 6 5
4
o4 38
28 48 108
2 2
2423 8
3 49 18
17 24 14
2
% 111 63
6
4 2
1 2
4 13 1
1 4 2
1
1 8 9

16

26

14

25

47

[ R i el b )

9

18
84

12

37
15

38

SD—

18
31

26

59



Appendix E

Site 5, ctd.
SangIe Number
Taxa 1 2 4 6 7 10
THCHOPTERA
Brachycentridae
Brichycentrus % 2 50 3 27 8 A 12 U
GIos osomatidae
(50ss0soma 3
Hydro (P sychidae
1 | 4 |
sce 2423 33 3 33 14 A4 2 18 4
Lepldostomatldae L)
Leptocerldae
Crodtis 1 1 1 1 1
Limne qllldae
Apatania 3 2
Ceratopogonicae 1
Chironomidag
Chironominae
Chironomini 21 H 42 R 28 1 2 3
Tanytarsini 1141 1412 1408 1431 2019 108 78 36 71 25
Diamesinae 1
Orthocladiinae 435 512 579 466 629 103 89 38 55 3l
Prodiamesinag 3 2 1 2 1
Tanypodinag % 335 4 50 40 2 10 3 3 1
Em hd(ﬁa
Ifer B 7 U B3 5 5 6 4 5 3
Hemerodromin v 24 24 14 9 10 6 3 4 2
Tipulicae
Hexatoma 1 1
Total organisms 2005 2365 2570 2385 3095 669 566 262 408 268

Total taxa 20 26 24 0% 2% 2 19 2A 2% U



Appendix E
Site 6.

Taxa
MCROTURBHLARA
NEVATCDA

Aeolosomatidae

A
Enchytraeidag
Naididae
Tubificidae

GASTRCPCDA
Ancylidae
errissia

HYCRACARINA

CSTRACCDA
Candonédae
Candona

Bagtidae
Acerpenna
Bagtls

Ephemerellldae

P emerdla

Heptageniidae
Eﬁ?ﬁa enia
Bnlthrogena

Stenone
Lepto le || ae

Trlcor hldae
Tricorythodes

G]%W dae
Bmogomphus

64
351

19

450
4

24

21
21

Sample Number
4 SD 6 7

18 12
221 62 160

31

4 > 1
4451 109 92

& 19 1

6 2

/
0 29 %

» 7 8
12 15 13

20
%

1
162

17

18

11

17
88

3
171

12

20

10
24

10
14
85

4
147

12

20

21
21



Appendix E
Site 6, ctd.
Taxa

Chloroperlidae
early nymphs
Nemouridde
Shipsa
Perlide
Acroneuria
Perlodidae
cuttus |
|Sogenoides
: |50 trla y
aeniopterygidae
Oen?o%
Taenionema

TRICHOPTERA |

Brachyf]entrldae
Bmchycentrus

Glossosomatidae

0S3050M8
Hydropsychidae

Cheumatopsyche
Hydtﬂopsygfg

Hydro tllldqe
Hydroptiia
Lepldo_%fomatldae
Lepidostoma

Leptoceridae
Oaets

Corixidae
Cmocorixa
Slgara

m'E(PDyt' [ERA }

Iscidae

Oreoayes
Elmidae

Ceratopogonidae

-~ — > -

40
13

47

19

9
12
28

33

Samsole Number
4 6 7

46
11

45

18

1
710 15
1
2 2
1
8§ 10 6
1 2
8§ 1 5
1
1
149 45 2]
31 14 8
%N 8 18
0 32 12
1

10

Ol— N D

50
7

14

16

10

No—

I
WO

10

10

20
11

16



Appendix E
Site 6, ctd.
Taxa

Chironomidae
Chironominage
Chironomini
. Tanytarsini
Diamesinag
Orthocladiinae
Tanypodinag
Empididae
_Hemerodromia
Slmulud?_e
Simvlium

Total organisms
Total taxa

136 110
66 121

9 B
263 331

26
19
1

36
20
1

SangIe Number
4 6 7

; 11 161 43 47

64 197 45 11
14 2

9 4
439 603 115 163

2 9 4 18
20 4 10 7
12 1

1753 1772 1480 2311 2870 635 761
20 21 25

29 30 28 A

34
55

87
19

14

63
26

33
61

3
9
10

10

646
30

10

21

109

697
28



Appendix E
Site 7.
Taxa

MCROTURBELLARIA
NEMATCDA

QUGOCHAETA
Enchytraeidae
Naididiae

GASTRCPODA
Ancylidae
errissm

HYCRACARINA

Bagtidae
Acerloenna
ErE]iaet |
emerelli
p {J emergF
He genuda,e
fagenia
Rhlthr gena

CDONATA |
Gomphjdae
Omagomphus

Chloroperlidae
early nymphs

Nemauiridae
Shipsa

Perlidae .
Acroneuria

PerIo |dae

Cvltus

Isogenhdes

19
146

116

1
199

12

14

(6] )

29
147

46

204

2
2

O~

138
11

24

WO—

Samsole Number
4 6 7

31
15

1
172
5

3

S~

31
9 89
5 1
% 53
1
4 9

1
136 186
§ 2
3 8
1 2
1
1

1
1 1
5 2

12

10
37

2
167
18

53

18

183

14

116

213
15

4

17

9 10

11 33
47 76

5 b
87 106

207 105
5 7

2 3
24 40

OINO—



Appendix E
Site 7, ctd.
Taxa

Tagniopterygidae
Taeﬁlen%gma

TRICHCPTERA
Brach entridae
chyeentrus

Glos%osomatldae

! (50ssosoma

yrogs chidae
heumatopsycke
oropote

Hydroptllldae

Hydrgptila
Leptocerldae

g

DIPTERA
Chironomidae
Chironominae
Chironomini
Tanytarsini
Diamesinae
Orthocladiinae
Tanypodinag
Empidicae
Hermerodromvx
Simyliid
Simvlium

Total organisms
Total taxa

30
/1

8
231

18
14

978
25

34
34

121

146
24

13
46

152
10

6

644
25

651
22

Sample Number
y 9
32 6 3 1

1 1
1 2
51 92 6/ 65 52
4 15 5 4 7
3 1 2 2
7 12 5 6 3

1

0 25 24 A 4
51 201 103 164 170
6 12 1 1 16
237 332 129 259 403
4 12 4 1B 2
6 15 6 8§ 7
1 1 3 1
739 1113 689 1169 1116
0 25 25 2% 23

12
12

30
182

8
281
2

12

1016
26



Appendix E
Site 8.

Taxa
MCROTUREELLARIA
NEVATCDA

Aeolosomatidae

OlIGOCHAETA
Enchytraeldae
Naididae

HYCRACARINA

Bagtidae
Acerloenna

Ephemerellidae
pEpkemerdﬁat
Heptageniidae
&ﬁta enia
hrogena

COONATA
Gomphidae
Ophiogomphus

Chloroperliciae
early nymphs
Nemairidde
Shipsa
Perlodiclae,
Isogenoides
lsoperla
Pteronarcyidae
Pteromiarcys

T

I~

14
34

20

o —

1

14
10

13

43

15

—~NOon

1

Samsple N%mber ’

2
9

20

42

12

15

10

wWw— N~ —



Appendix E

Site B, ctd.
Samg)le Number

Taxa 1 2 4 6 7 9 10
TRICHOPTERA

Brachyeentrldae

Brachycentrus 2 1 1

Hydr éJS chldae

k ogsgche 142 114 100 89 9% 31 148 146 98 61

ydropsy 2 1 3 1 6 2 b 1
Hydro |I|de1

grot 1
Leptoceridae

Creatis 1 5 1 1 2 1
Corixidae

Sigara 1

Chironomicae

Chironominag

Chironomini 6 17 14 18 3% U 2 7 11 %

Tanytarsini [ 1410 6 7 U o9 U U4 2

Diamesinae 1 3 1 2 1 1 9 6 2 4

Orthocladiinae 44 104 69 26 36 8 200 172 124 164

Tanypodinae % 9 14 9 U 4 5% 20 2 U
Empidicae

Hemerodromia L 16 18 9 12 5 16 13 14 19
Simuliid

Simviium 2 2 1 1
Total organisms 367 368 378 333 334 182 617 487 383 390

Total taXa 0 2 2 24 5 15 19 19 17 19



Appendix E

Site 9.
Sample Number
Taa | g B 9 10
NEVIATCDA 6 3 1 5 5 1% 1 9 3 3
OUGOCHAETA
Enchytraeldae 3 2 1 1 3
Naidilae 1 1 2 1 2 o3
Tubificicae 1 1
HYCRACARINA 1 8 14 6 3 2 8§ 9 5
Bagtidag
Bagtls 44 62 99 104 4 50 51 51 39 A
Ephemerelliciae
hemereUa 7 19 20 19 8§ 7 15 13 5 19
Heﬁ ageniidae
eﬁta%enw H 2 9 9 1 55 5 6 2
Rhithrogena 21 4 28 3 3 52 80 78 47 142
CDONATA
Gom Rldae
Bmgomphus 1
Chloroperlidae
early nymphs 2 1 1 1 3 2
Perlidaé
Classsenia 1 1 1 H
Perlodidag
|Soerundes 5 3 5 4 6 1 2 U
|§8%ena n 14 1 18 14 10 13 L 7 33
Pteronarcyidae
TaePntleoronarcs 1
e !
CHOPTERA
GIossosomatldae
H 9 hd Lo :
ropsychidag
yga%ato syche 7 3 1 1 1

PO R 5 15 1 B AU M T D W



Appendix E
Site 9, ctd.
Taxa

Hydroptilidae
yHygroptﬁa
Leptocericae
Oreetis

Psychomyiidae
sychomyla

DPTERA
Ceratopogonidae
Chironomidag

Chironominag _
Chironomini
_Tanytarsini
Diamesinae
Orthocladiinae
Tanypodinae
Empididae .~ .
Hemerodromixi

Total organisms
Total taxa

22
93

133

15
399
18

10

11
64

202
10

12

512
15

SaméJIe Number
4 6 7 9 10

25 4 10 1 W 11 6§
143 121 112 19% 68 114 115 103

1 1 1
399 389 128 661 393 232 209 266
47 3 9 7T U 4 2%

2 8 6 9 1 U u 19

789 770 38/ 1104 781 587 507 799
8 18 B8 2 2 7 20 2



APPENDIX F:

50 mL) subsamples
the total fine fraction)

ive 1/20 (

N






Appendix F
Counts of taxa in five 1/20 (50 mL) subsamples (1/4 of the total fine fraction).
Site 2 sample 1

Subsample
Taxa 12 3 4 5 Totl
Baetis 46 66 58 59 64 203
Chironomini 1 1
Tanytarsini 11 2 15
Orthocladiinae 19 198 19 186 224 1003
Prodiamesinae 1 23
Tanypodinae 3 2 5
Site 2 sample 2
Subsample
Taxa 12 3 4 5 Totl
Baetis 2 5% 67 5 51 302
Chironomini 1 1 2
Tanytarsini 1 2 4 3 10

Orthocladiinae 18 214 193 183 173 945

Site 2 sample 3

Subsample
Taxa 12 3 4 5 Totl
Baetis 60 71 4 42 5 274
Tanytarsini 1 1 2

Orthocladiinag 138 13 114 169 131 687



Appendix F

Site 2 sample 4

Taxa

Baetis
Chironomini
Tanytarsini
Orthocladiinae
Prodiamesinag
Tanypodinae

Site 2 sample 13

Taxa

Ephemerella
Chironomini
Tanytarsini
Orthocladiinae
Prodiamesinae
Tanypodinae

Site 5 sample 2

Taxa

Tanytarsini
Orthocladiinag

12

29

4
2

3

6

/
6

Subsample
2 3 4
126 124 127
1
2
3331 339 330
12 1
Subsample
2 3 4
5 3 2
5 6 3
72 6
133 188 148
12
2 1 1
Subsample
2 3 4
4 5 M
23 16 4

5 Total

134 634
23

2 5
358 1656
1

4

5 Total
22 116

162 809

5 Total

43 231
22 101



Appendix F

Site 5 sample 3

Taxa

Tanytarsini
Orthocladiinae

Site 5 sample 4

Taxa

Tanytarsini
Orthocladiinae

Site 5 sample 5

Taxa

Tanytarsini
Orthocladiinae

1

39
19

61

86
3l

2

53
19

51
21

59
32

Subsample
3 4
£5H 3
26 1
Subsample
3 4
49 63
20 19
Subsample
3 4
6l 65
2 2

5

33
30

59
26

64
21

Total

202
109

Total

283
103

Total

334
134






APPENDIX G:

Wet weights #mg) of benthic invertebrates per replicate Neill sample (0.1 m2
collected from nine sites on the Athabasca River (weights appropriately
weighted for subsampled taxa
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APPENDIX H:

The incidence of para3|t|sm in Chironomidag larvae by mermithid
nematodes per replicate Neill samlpe (0.1 m dZ)at nine sites of the Athabasca River
(counts appropriately weighted for subsampled taxa)
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APPENDIX I:

Numbers of representative mayflies, stoneflies and caddjsflies
taken from five of the nine Athabasca River sites for tissue
contaminant analyses






Appendix |

Numbers of representative mayflies, stoneflies and caddisflies taken from five of the nine
Athabasca River sites for tisstie contaminant analyses.

Taxa Site 1 Site2 Sited Site5 Site 9

EPHEMEROPTERA
Ameletus 3 1
Ametropus neavei 1
Baetis 1
Drunella doddsi 4 17
Ephemerella 1 3
Heptagenia 1
Rhithrogena 4 19 8 10

PLECOPTERA
Sweltsa
Cultus
Isogenoides 12
Skwala americana
Claassenia sabulosa 2
Hesperoperla pacified
Pteronarcella 3
Pteronarcys 1
Taenionema 1 3

TRICHOPTERA
Brachycentrus 1
Arctopsyche 12 1 5 2
Cheumatopsyche 3
Hydropsyche 5 3 ! 38
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