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ABSTRACT

Water quality (physical, chemical and bacterial) and benthic
invertebrate data were obtained from Lake Laberge during 1977, 1978 and
1980 surveys. The influence of the Yukon River and the human
settlements near the lake are discussed. :

The results have indicated that the water quality of the upper
end of Lake Laberge has been affected by the City of Whitehorse sewage
lagoon and to a lesser extent by the settlement near Deep Creek,
suggested by the level of coliform bacteria.
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RESUME

Des données physico-chimiques et bactériologiques de 1'eau du
lac Laberge de méme que des résultats de la faune benthique ont éte
obtenues durant les é&tudes 1977, 1978 et 1980. L'influence du fleuve
Yukon et des habitations humaines prés du lac y est discutee.

Les résultats ont indiques que la qualité de 1'eau du lac
Laberge a 8té affectée par le systeme de traitement des eaux usées de
la ville de Whitehorse et par les residents prés de Deep Creek dans une
moindre mesure, suggeré par le nineau de bactéries coliformes.
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1 INTRODUCTION

During the summers of 1977, 1978 and 1980 the Environmental
Protection Service (EPS), Yukon Branch undertook the collection of
water quality information from Lake Laberge. The purpose was to
provide data on relevant parameters before and after Whitehorse sewage
lagoon installation and to determine the contribution of cottages along
the lakeshore to bacterial levels in the water.

The purpose of this report is to compile the information
gathered and provide a summary of conditions for the various parameters
in relation to water quality standards. The information recorded will
be of value in assessing the effectiveness of future upgraded sewage
treatment facilities in Whitehorse and the influence on receiving water
quality.

During the period of information collection, there were
changes in laboratory procedures, some new sampling stations were added
and some sampling stations deleted which has made comparison of data
difficult.



2 STUDY AREA

Lake Laberge is located at 61° 11' N latitute and 135° 12' W
longitude in the central southern part of the Yukon Territory (Figure
1). The lake is a part of the Yukon River hydrographic system and is
situated about 30 km downstream from the city of Whitehorse sewage
treatment plant discharge. The lake is 48 km long. The upper 14 km
was sampled.

The sampling stations are arranged in transects across the
lake at varying distances downstream from the confluence of the Yukon
River with the lake. This allows data to be collected and related to
human activity upstream on the Yukon River at Whitehorse or to human
settlement at Deep Creek and Jackfisn Bay on Lake Laberge. Figure 2
shows the Tlocation of these sampling stations and the periods which

they were sampled. A bathymetric map of the study area is presented on
Figure 3.
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3 METHODS

3.1 Water Quality

Temperature, conductivity and pH were measured in the field
at each site. Samples were collected for analysis of nutrients and
metals. These analyses were performed at the Environmental Protection
Service regional laboratory in West Vancouver. Appendix I, Table 1
describes standard sampling, preservation and analytical procedures
used for all parameters. Appendix I Table 2 shows the data obtained
according to the sampling period and the parameters.

3.2 Bacteria

Bacteria samples were collected for total coliform counts in
1977 through 1980 and fecal coliform counts in 1978 through to 1980.
These samples were analysed at the Whitehorse laboratory of the
Environmental Protecton Service using the membrane filter technique.
Total coliform densities were analysed on Difco M-Endo Agar after
incubation of 18 to 24 hours at 35° C + 0.5° C. Fecal coliform
densities were analysed on Difco M-FcAgar after incubation at 44.5° C +

0.2° C for 18 to 24 hours. No preincubation period at room temperature
was used for fecal coliforms.

3.3 Bottom Fauna

The bottom fauna sampling schedule is given in Table 1
Appendix III. Bottom fauna collection preservation and identification
methods are given in Appendix I Table 3. The classification of the
bottom fauna follows Cumming and Herritt (1978) for the insects and
Pennak (1978) for all the other taxonomic groups. To evaluate the
diversity of tne community at each sampling station, the Shannon index

for diversity and the evenness formulae from Pielou (1975) were used.
a) Shannon diversity index

H = - 5 (Pj log P;)
Pi = ni/N
n; - Total number of individuals in the

ith gpecies
The total number of individuals
sampled

=
1



b) Evenness
J' = - 1 (Pj log Pi)
log S

where S = total number of species sampled

For the purpose of this report, S = genera instead of species

and therefore nj = the total number of individuals in the ith
genera.



4 RESULTS

4.1 Water Quality
The water quality data obtained in this study are presented

in Appendix II. Each survey is presented on a separate table (Table
1-9).

4.1.1 Ammonia, Nitrite, Nitrate. The nitrogen compound ammonia is
abundant only in deoxygenated water and reducing conditions. It will
occur then generally in polluted areas and the hypolimnion of eutrophic
lakes. The nitrites are generally absent from the surface water unless
it is polluted. The nitrates are the usual form of assimilation of
nitrogen by plants and are provided by aerobic decomposition and by the
blue-green aigae and bacteria fixation. These compounds are
distributed through the lake by the thermal turn-over.

The maximum recommended 1levels of nitrogen-compounds for
drinking water is 0.5 mg/1 for ammonia, 10 mg/1 for nitrates and 1 mg/1
for nitrites (Working Group, 1977, EPA, 1973). In Lake Laberge there
were no values for the above nitrogen compounds which were above the
recommended guideline and usually they were near or below the detecton
1imit. The nitrogen compound range from <0.005 mg/1 to 0.032 mg/1 for

ammonia, <0.01 mg/7 to 0.038 mg/1 for nitrates and always <0.005 mg/1
for nitrites.

4.1.2 Phosphate. Phosphate is usually a limiting factor for the
growth of algae (Wetzel, 1975). The phosphate comes from various
sources, such as degradation of rocks, and organic matter, from
pollution by detergents, fertilizers or organic poliution. Phosphorus
is retained in the sediments by the oxygenated water which precipitates
the element (Wetzel, 1975). The level recommended (0.020 mg/1) is
based on limnological concerns to prevent eutrophication of a 1lake
rather than health hazards (Ontario, 1978). Only one station in July
8-11, 1980, shows a Tlevel of 0.182 which was above the recommended



level. That station is #20 at 25 m depth which might be caused by the
bottom decomposition in spite of the DO level which is 10.16 mg/1, and
90 % saturation. The sample might be taken close to the sediment water

interface, the suspended solid (NFR) at that station was high, perhaps
due to disturbance by the sampler.

4.1.3 Total Organic Carbon. Total organic carbon (TOC) is a
technique for estimating the organic content in the water. A high
level of TOC might indicate organic pollution. The Ontario Ministry of
Environment (1978) has recommended a maximum level of 5.0 mg/1 for the
public water supply. In Lake Laberge, there were no levels that

exceeded this 1limit. The range of the values are <1.0 mg/1 to
5.0 mg/1.

4.1.4 Colour and Turbidity. Colour 1is the resulting effect of
dissolved compounds on the absorption of Tlight. Compounds such as
hydroxy carboxylic acid, humic acids, iron, and manganese are the most
important contributors. The recommended maximum of 75 platinum-cobalt
colour units is far greater than what is found in Lake Laberge during
the survey in 1980.

Turbidity is the measurement of transparency of the water and
is affected by plankton and sediment particles of different sizes. It
reflects the amount of suspended solids in the water which can reduce
the amount of light available for the biological processes. For Lake
Laberge, the turbidity was low, < 5 FTU which indicates a clear water.

4.1.5 Chioride, Sulfate. The data obtained in 1980 for chlorides
show concentrations mostly below the detection 1imit of 0.5 mg/1. The
level for drinking water should not exceed 250 mg/1. According to
Wetzel 1975, the mean concentration of chloride in natural fresh water
is 8.3 mg/1 which is above the concentration found in Lake Laberge.

The recommended level of 250 mg/1 (EPA, 1973) is not exceeded
in Lake Laberge which has values between 4 and 10 mg/1 with some peaks
of 39.6 mg/1 and 46.5 mg/1 in Deep Creek.
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4.1.6 pH. In lakes with good buffering capacity, the pH of natural
water varies between 7-8. The pH of Lake Laberge varied between 7.5
and 8.2 through the study, which is fairly constant, and very
acceptable.

4.1.7 Conductivity, Alkalinity and Hardness. The conductivity
varies from 56 to 85 umhos/cm in most stations except for stations
1,2 and 3 which show values ranging from 100-370 umhos/cm. This is
attributed to the minerals carried by Deep Creek, which also shows a
hardness of 70 to 230 mg/l1 as CaCO3 compared to the range of the
stations on the lake from 36-64 mg/1 as CaCO3. The alkalinity varies
from 35 to 50 mg/1 as CaC03. The alkalinity shows a good buffering
capacity which explains why the pH is maintained in a fairly narrow

range. There are no recommended levels for conductivity and alkalinity
for drinking water (EPA, 1973).

4.1.8 Non-Filterable Residue - NFR. The NFR is the equivalent of
the more familiar suspended solids. The results of the study show a
very low level of suspended solids, always near or below the detection
limit. There is only one station at which the 1level was higher
(Station 20-25m, 139 mg/1). According to the level of phosphate found
at that station, it is suggested that the sample was close to the
bottom surface where a lot of solids remain in suspension due to the
slow water movements or that they had been disturbed during sampling
activity. There is no correlation with the number of coliforms at that
area.

4.1.9 Filterable Residue - FR. This parameter is the equivalent of
the total dissolved solids. It shows the degree of mineralization of
the water. The range of values for the filterable residue is 46-75
mg/1, with a peak for stations 1,2 and 3, (88-305 mg/1) which
correlates with the hardness, alkalinity and conductivity in the water.
It is proposed by EPA (1973) that the filterable residue not exceed 500

mg/1, but it was also observed that no obvious effect results from an
excess of dissolved solids.
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4,1.10 Oxygen. The percentage saturation of oxygen in Lake Laberge
ranges from 85-120% which is satisfactory. A good level of oxygen is
an indicator that there is no excessive quantity of oxygen demanding

material, helps to transform ammonia to nitrate, to precipitate the
excess phosphates, iron, and manganese.

4.1.11 Temperature. There was no thermal stratification found in
Lake Laberge during the three year survey. This might be caused by the
high surface exposed to the prevailing wind that blows south to north,
which is the same orientation of the lake and the short retention time
of the water in the lake (summer average, 0.52 years, C.H. Pharo,
personal communication). There was some increase in temperature near
the tributaries of the lake (Yukon River, Deep Creek) as well as
shallow areas such as Jackfish Bay.

4.1.12 Metals. All metals except aluminum, manganese and iron were
below the detection limit or under the maximum recommended level (EPA,
1973) for any station at all depths and sampling dates. In the case of
aluminum, the 1level should not exceed 0.1 mg/1 of ionized or
potentially ionizable aluminum (Ontario 1978) because at high levels it
is deleterious to growth and survival of fish. The level has been
exceeded several times (Table I) but it should be mentioned that with a
pH between 7.5 and 8.2 it is rather probable that the aluminum would be
unionized (Kelso, personal communication). It is clear, by the
distribution of elevated levels, that the Yukon River is the source of
the aluminum. The Yukon River study by Bethell (1981) shows that
stations near the lagoon outfall and at the junction of the Takhini and
Yukon rivers exceed the recommended levels by up to ten times.

Manganese levels exceeded the levels recommended for drinking
water (0.05 mg/1 set for alsthetic reasons) at Stations 6 and 13 on
July 10-12, 1978; all stations except Station 2 on August 22-25, 1978;
and Stations 6,7 and & on July 8-11, 1980. None of these Tlevels
exceeded the recommended level of (1.0 mg/1) for aquatic life.
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TABLE | ALUMINUM CONCENTRATIONS IN LAKE LABERGE
EXCEEDING RECOMMENDED LEVELS
(Aluminum (Al) recommended level for aquatic life not to
exceed 0.1 mg/l) (Ontario Ministry of Environment 1978)
July 10-12/78 Aug. 22-25/78 July 08-11/80 Aug. 05-07/80
# D Al # D Al # D Al # D Al
(m) (mg/1) (m) (mg/1) (m) (mg/1l) (m) (mg/1)
17 o] 0.29 3 0 0.22 1 1 0.105 15 0 0.106
3 0.32
12 0.20 28 0 0.22 13 1 0.146 16 0 0.129
1 0.230
19 0 0.24 19 0 0.109
0 0.109 17 0 0.190
20 0 0.28 0.211
20 25 0.298
21 3 0.21 18 1 0.113
21 0 0.153
24 0 0.24 1 0.113 20 0 0.150
3 0.23 1 0.164
23 0 0.466
25 0 0.23 1 0.434 21 0 0.188
1 0.198
26 0 0.36 24 0 0.568
1 0.586 23 0 0.204
27 0 0.37 1 0.225
25 0 0.509
28 0 0.33 1 0.491 24 0 0.247
1 0.229
26 0 0.631
25 0 0.194
27 0 0.682 1 0.206
28 0 0.633 26 0 0.242
27 0 0.213
28 0 0.262
# = Station Number
D = Depth (m)
Al = Concentration of Aluminum (mg/1)
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Iron does not exceed the level recommended for aquatic life
(1.0 mg/1) although the recommended 1level for drinking water of
0.3 mg/1, set for aesthetic and taste reasons, is exceeded at Stations
24 and 28, July 10-12, 1978; Stations 23-28, July 8-11, 1980.

4.2 Bacteria
The coliform bacteria are used as indicators of sewage
pollution. Escherichia coli 1is a normal inhabitant of the human

digestive system. Their presence suggests potential for contamination
by enteric bacteria such as Salmonella sp. and Shigella sp. which are
agents of intestinal disease such as dysentery and typhoid fever. The
total coliform count is an indicator of sanitary conditions but is not
a proper measurement of fecal contamination because coliform bacteria
are wide spread in the environment and not specific to fecal material.
Some reports indicate that a sharp increase of the frequency of
Salmonella sp. detection occurs when fecal coliforms are above 200/100
ml (EPA, 1972). The criteria recommended by the Working Group on Yater
Quality Objectives (1977) for the Yukon is 100 total coliforms per 100
ml (100/100 ml1) as acceptable Timits and 1000/100 ml as a maximum
limit before treatment. The acceptable limit for fecal coliforms is
10/100 ml and a maximum of 100/100 ml for public water supply before
treatment. Some of the data shows results exceeding the maximum limits
for total coliforms in August 22-25, 1978, July 8-11, 1980 and August
5-8, 1980 (See Table II and III for more details). On August 29, 1977,
the level of total coliform is below the acceptable limit while all the
other values are over 100 total coliforms/100 m1. The maximum limits
of 100 fecal coliforms/100 m1 has been reached at some stations at each
sampling period. Every period of time where that parameter has been
considered shows values exceeding the acceptable 1limit for some
stations. Figures 3-8 indicate the abundance and distribution of the
total coliforms and Figures 9-14 show the fecal coliform distribution
and abundance. Those distributions are not necessarily surface
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concentrations but the value of the highest concentration at that
particular station. Jackfish Bay is the only area near a settlement
which did not indicate any fecal coliform pollution.

4.3 Bottom Fauna
During the survey, 3,748 organisms were collected and

identified to the species level where possible; or the genus or family
level if species identification was not possible. It is the total
count of individuals collected during the survey. This resulted in the
identification of 97 different taxonomic groups as shown in Appendix
IIT Table 2. The most abundant family 1is the Chironomidae (1,494
individuals) followed by the Tubificidae (821 individuals), the
Valvalidae (373 individuals), the Sphaeriidae (163 individuals), and
the Lymnaeidae (76 individuals). The thirty remaining families each
had less than 40 individuals represented in the total count of all the
samples. Table 4 provides a categorization of the genera represented
in relation to the number of individuals sampled and the percent
frequency of their occurrence in all the samples.

TABLE 4  NUMBER AMD PERCENT FREQUENCY OF THE MOST REPRESENTED
GENERA IN THE STUDY

GENERA (family) NO. OF INDIVIDUALS FREQUENCY
in all samples (%)
Limnodrilus (Tubificidae) 410 48.39
Rhyacochillus (Tubificidae) 381 45.16
Valvata {Valvatidae) 373 70.99
ProcTadius (Chironomidae) 314 74.19
Eukiefferiella (Chironomidae) 233 43.55
PsectrocTadius (Chironomidae) 253 27.42
Microspectra (Chironomidae) 205 33.87
Pisiduim (Sphaeridae) 163 48.39
IribeTos (Chironomidae) 127 33.87
Chironomus (Chironomidae) 88 20.97
Stichtichironomus 82 11.29
(Chironomidae)
Lymnae (Lymnaeidae) 76 24.19

TOTAL OF SAMPLES TAKENW = 62
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The two most abundant genera belong to the order Annelida.
The next most abundant genus belongs to the order Mollusca followed by
many genera of the family Chironomidae of the order Diptera. The most
frequent genus is Procladius of the Diptera which is a predator but may
function as a collector-gatherer (Merritt 1978).

The other Chironomids are typically collector-gatherers which
live in the lentic profundal zone with some on the 1lentic littoral
zone.

The density of individuals varies, but generally the greatest
number of organisms occur in the littoral zone while in the deep
profundal zone the populations are less dense.

The diversity index shows low values, with a very wide range
(0.0-.96). The samples taken show a low number of individuals which
may be caused by a poor benthic community or by poor sampling tech-
niques that is, the jaws not properly closed. The variations of values
can also be greatly influenced by seasonal changes as well as the Tow
biotic capacity of the substrate.
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APPENDIX 1

COLLECTION, PRESERVATION AND
ANALYSIS METHODS FOR LAKE LABERGE
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APPENDIX I TABLE 2 LAKE LABERGE WATER QUALITY DATA,
PARAMETERS AND SAMPL|ING PERIODS
[ > — [ [ [ > - >
o c c c c [ =4 [ =4 f ol c
- [fe] > 3 -— _— [fe] —— ©
~ o] (0] ~ ~
N W N It
18] O @ - - — N @ ]
~ ~ ] Yol o ] ) ] ~
~& ~ — ] ! > N faad ~
~ o v o ~ ~ o
~ ~ ~ ~ o]
[o2] ~ ~ N @ (o]
o] @ ~
~
[o¢]
Depth (m) + + + + + + + + +
Temperature (°C) + + + + + + + * *
Dissolved Oxygen (DO) (mg/L) + + + + + + + + +
£ DO Saturation + + + + + + + » *
pH in situ + + + + + + + + *
pH lab + + + + * + - + +
Conductivity in situ (umhos/cm) + + + + + + + » -
Conductivity lab (umhos/cm) - - - - - + +
Colour (Colour Units) - - - - - - - + +
Turbidity (FTUD) + + + - + - * + +
Non-Filterable Residue (mg/L) - - - - + + + + +
Total Coliforms per 100 mL + + - + + + + + +
Fecal Coliforms per 100 mlL - - - + + + + + +
Total Alkalinity(mg/L as CaCO03) + + - + + + + + +
Total Hardness(mg/L as CaCOs3) + + - + + + + + +
TOC (mg/L) + + - + + + + + +
TIC (mg/L) + + + - - - + + +
Ortho PO4-P (mg/L) - - - - + - + - -
Total POy=P (mg/L) + + - - + - * + +
NOo=-N (mg/L) + + + + + + » + +
NOz-N (mg/L) + + + + + + + + +
NH3-N (mg/L) + + - - - + + +
504 (mg/L) - - - - - - - + +
Cl (mg/L) - - - - - - - + "
Ag (d) (mg/L) - - - - - - - - -
(e) (mg/L) - - - - - - - * *
Al (d) (mg/L) - -] =] -] =1 -F <1 -1 -
(e) (mg/L) - - + - + - + + 4+
As (d) (mg/L) + - - - - - - - -
(e) (mg/L) - - + - + - + + +

(d)
(e)

data obtained

no data obtained

inconsistency in data obtained
(depth and stations missing)
dissolved metals

extractable metals
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APPENDIX | TABLE 2 LAKE LABERGE WATER QUALITY DATA,
PARAMETERS AND SAMPLING PERIODS (Continued)
[ = [ — [ [ > — >
=4 c [= [= < =4 < = <
. w > > —_— — [fa] -_— [(=]
~< [} o ~< ~
N W N g
n Vo) @ - — - N fe ) 1
~ ~ I o] o 1 ] ! ~i
~ ~4 - i _I. > 3 : ;
PARAMETERS S g2 I8 s |é [T [T |8
~ ~ ~ ~ o]
[e2] -l ~ N o] [«
o @ ~
-~
[02]
Ba (d) (mg/L) - - - - - -
(e) (mg/L) - - + - + +
Ca (d) (mg/L} + + - - - -
(e) (mg/L) + + + + + +
Cd (d) (mg/L) + + - - - - -
(e) (mg/L) + + + - + - +
Co (d) (mg/L)} - - - - - - -
(e) (mg/L) - - + - + +
Cr (d) (mg/L) - - - - - -
(e) (mg/L) -1 -f + | -1 + + | 4+
Cu (d) (mg/L) + + - - - - -
(e) (mg/L) + + + - + +
Fe (d) (mg/L) + + - - - -
(e) (mg/L) + + + - + +
Hg (d) {(mg/L) + - - - - -
(e) (mg/L) - + + - + +
K (d} (mg/L) - - - - - -
(e) (mg/L) - - - - - - *
Mg (d) (mg/L) + + - - - -
(e) (mg/L) + + + + + + +
Mn (d) (mg/L) + + - - - - -
(e) (mg/L) + + + - + +
Mo (d) (mg/L) + + - - - - -
(e) (mg/L) + + + - + +
Na (d) (mg/L)} - - - - - -
(e) (mg/L) - - + - + +
Ni (d) (mg/L) + + - - - - -
(e) (mg/L) + + + - + +
Pb (d) (mg/L) + + - - - -
(e} (mg/L) + + + - + + +
+ = data obtained

(d)
(e)

no data obtained

inconsistency in data obtained
(depth and stations missing)
dissolved metals

extractable metals




- 47 -

APPENDIX | TABLE 2 LAKE LABERGE WATER QUALITY DATA,
PARAMETERS AND SAMPLING PERIODS (Continued)

« > [ — [ [ b [ >
c o =4 c c [ c = c
- « > =] - — [fe] -— [fa]
< o o < <
N W N T
gt O [o2] -— —_ - N @ 1
~ ~ i © o 1 ! 1 ~
ST IR IR IO NN - B T Bl
PARAMETERS 2 » SO0S N 2 2
~ ~ ~ ~ @
@ ~ ~ N @ o
o] o] ~
~
(o]
Sb (d) (mg/L) - - - - - - - - -
(e) (mg/L) - - + - + - + + +
Se (d) (mg/L) - - - - - - - - -
(e) (mg/L) - - + - + - + + +
Si (d) (mg/L) - - - - - - - - -
(e) (mg/L) - - + - - - + + +
Sn (d) (mg/L) - - - - - - - - -
(e) (mg/L) - -~ + - + - + + +
Sr (d) (mg/L) - - - - - - - - -
(e) (mg/L) - - + - + - + + +
Ti (d)Y (mg/L) - - - - - - - - -
(e) (mg/L) - - + - + - + + +
vV (d) (mg/L) - - - - - - -] - -
(e) (mg/L) - - + - + - + + +
Zn (d) (mg/L)} + + - - - - - - -
(e) (mg/L) + + + - + - + + +
+ = data obtained
- = no data obtained
* = jinconsistency in data obtained
(depth and stations missing)
(d) = dissoived metals
(e) = extractable metals
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APPENDIX TI
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APPENDIX III

BOTTOM FAUNA
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APPENDIX 111 TABLE 2 TAXONOMIC LIST OF THE BOTTOM FAUNA
COLLECTED IN LAKE LABERGE
1977 1978
Phylum: Coelenterata
Order: Hydroida
Family: Hydridae
1. Hydra spe. X
2. Phylum: Nematoda b X
Phylum: Annelida
Class: Oligochaeta
Order: Hap lotaxida
3. Family: Enchytraeidae X X
Family: Naididae
4. Nais spe X
5. Nais behningi X
6. Nais (communis?) sp. X
7. Stylaria lacustris X
Family: Tublificidae (juveniles)
8. Potamothrix sp? X
9. Limnodrilus sp? X
10. Rhyacodriltus sp? x
1. Limnodrilus sp. X X
12. Rhyacodrilus spe. X X
Order: Lumbriculida
Family:
13. Lumbriculus varlegatus X
14, Stylodrilus sp. X
Class: Hirudinea
Order: Glossiphonitdae
15 Family: Rhynchobdel lida X
16. Batrachobdella sp. X
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APPENDIX 1) TABLE 2 TAXONOMIC LIST OF THE BOTTOM FAUNA
COLLECTED IN LAKE LABERGE (continued)
1977 1978

Phylum: Arthropoda
Class: Crustacea
Order: Cladocera
Family: Chydoridae

17. Pleuroxus sp. X
Family: Daphnidae

18. Daphnia sp? (juvenile) X

19. Order: Amphipoda (damaged) X
Family: Gammaridae

20. Gammarus lacustris X X
Order: Astracoda
Family: Candonidae
Sub=-family: Candoninae

21. Candona sp. X

22. Candona sp? X
Sub=-famlly: Cyprinae

23. Cypriconcha sp? X
Family: Limnocytheridae

24. Limnocythere sp. X

25, Class: Arachnolidae (Jjuveniles) X X
Order: Hydracarina
Family: Hygrobatidae

26 . Hygrobates sp. X
Family: Limnesiidae

27. Limnesia sp? X
Family: Sperchonidae

28. Sperchon sp. X

29. Teutonia sp. X X
Class: Insecta
Order: Plecoptera

Family:

Pteronarcidae
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APPENDIX 11 TABLE 2 TAXONOMIC LI1ST OF THE BOTTOM FAUNA
COLLECTED IN LAKE LABERGE (continued)
1977 1978

30. Pteronarcys spe. X
Family: Peltoperlidae

3t. Isogenus (Diploperlta) sp. x

32. Order: Ephemeroptera (damaged) X
Family: Heptageniidae

33, Heptagenia sp. X X
Order: Hemiptera
Family: Corixidae

34. Dasycorixa spe. X

35, Order: Trichoptera (empty cases) X X
Family: Hydropsychlidae

36. Arctopsyche sp. X X
Famify: Hydroptilidae

37. Oxyethira spe. X
Family: Limnephilidae

38. Clostoeca sp. X

39. Drusinus spe X
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APPENDIX 111 TABLE 2 TAXONOMIC LIST OF THE BOTTOM FAUNA
COLLECTED IN LAKE LABERGE (continued)
1977 1978

40. Platycentropus sp. X
Famify: Limnephiloidae

41. Banksiola sp. X
Order: Coleoptera
Family: Haliplidae

42. Brychlus spe. x

43. Family: Carabidae X
Family: Dytiscidae

44, Brachyvatus sp. X
Order: Diptera

45, Family: Simutldae X X
Family: Ceratopognidae

46. Cullcoldes sp. X

47. Palpomyia spe. X

48. Family: Chirconomidae (pupa) X X

49. Family: Chironomidae (damaged) X

50 Ablabesmyla spe.

51. Brilla sp.A X

52. Brilla sp.B X

53. Cardiocladius sp. X

54. Cardiocladius sp.A X

55 Cardiocladius sp.B X

56 . Chironomus sp. X X

57. Constempellina spe. X

58. Corynoneura sp. X

59. Cricotopus spe. X X

60. Cryptochironomous sp. X X

61. Diplocladius sp. X

62. Endochironomus spe. X

63. Eukiefferiella sp. X

64. Eukliefferiella sp.A X

65 . Eukiefferiella sp.B X

66 . Glyptotendipes sp. X

67 Heterotrissocladius sp. X X
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APPENDIX (11 TABLE 2 TAXONOMIC LIST OF THE BOTTOM FAUNA
COLLECTED IN LAKE LABERGE (continued)

1977 1978

68. Metriocnemus spe. X
69. Micropsectra sp. X X
70. Orthocladius sp. X X
71. Polypedilum sp. X
72. Potthastia sp.
73. Procladius sp. X
74 . Procladius sp.A X
75. Procladius sp.B X
76 . Psectrocladius sp. X
77. Psectrocladius sp.A X
78. Psectrocladius sp.B X
79. Stenochironomus spe. X
80. Stichtichironomus sp. X
81, Tanypus sp? b X
82. Tanypus Spe X
83. Tribelos sp. X X
84. Sub-family: Chironominae (undetermined) X
85. Sub-family: Orthocladiinae (damaged) X

Family: Empididae
86 . Chelifera (moults) X
87. Chelifera sp. X
88. Clinocera sp. X
89. Hemerodromia sp. X X

Famiiy: Dolichopodidae
90. Hydrophorus sp. X
91. Family: Tipulidae (damaged) X
92. Tipula sp. X

Phylum: Mollusca

Class: Gastropoda

Order: Basommatophora

Family: Planorbidae

93. Gyraulus (Torquls) sp. X
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APPEND IX 111 TABLE 2 TAXONOMIC LIST OF THE BOTTOM FAUNA
COLLECTED IN LAKE LABERGE (continued)

1977 1978
94. Helisoma sp. X X
Family: Lymnaeidae
95. Lymnaea sp? (damaged) X
96 . Lymnaea sp. X
Order: Ctenobranchiata
Family: Vatvatidae
97. Valvata sp. X X
Order: Pelecypoda
Family: Sphaerildae
98. Pisidium X X
99. Egg masses: undetermined X X

Cltassification is based on Merritt (1978) for the
insects and Pennak (1978) for the other classes.
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APPENDIX 11 TABLE 3 BOTTOM FAUNA DATA SUMMARY FOR LAKE LABERGE
1977 AND 1978

STATION TOTAL NUMBER
NUMBER DATE OF INDIVIDUALS DIVERSITY EVENNESS
1 78 08 14 18 0.68 0.97
2 78 08 14 135 0.73 0.68
3a 78 08 14 32 0.64 0.71
3a 78 10 20 62 0.93 0.86
3b 78 08 14 52 0.29 0.41
3b 78 10 20 34 0.85 0.89
3¢ 78 08 14 102 0.79 0.71
4 77 07 05 14 0.40 0.84
4 77 08 18 16 0.64 0.91
4 77 08 29 44 0.91 0.87
4 77 10 24 38 0.89 0.85
4 78 08 14 65 0.78 0.81
4 78 10 20 101 0.81 0.78
5 77 07 05 12 0.44 0.92
5 77 08 29 24 0.78 1.00
6 77 07 05 12 0.80 0.95
6 77 08 18 84 0.49 0.49
6 77 08 29 18 0.76 0.84
6 77 10 24 142 0.61 0.59
6 78 08 14 53 0.60 0.66
6 78 10 20 46 0.44 063
Ta 78 08 14 52 0.30 0.62
Ta 78 10 20 33 0.75 0.83
7b 78 10 20 82 0.72 0.85
8 77 07 05 15 0.78 0.93
8 77 08 18 46 0.77 0.71
8 77 08 29 22 0.81 0.84
8 77 10 24 13 0.66 0.85
8 78 08 14 30 0.74 0.95
8 78 10 20 34 0.66 0.73
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APPENDIX 111 TABLE 3 BOTTOM FAUNA DATA SUMMARY FOR LAKE LABERGE
1977 AND 1978 (continued)

STATION TOTAL NUMBER
NUMBER DATE OF INDIVIDUALS DIVERSITY EVENNESS
11a 78 08 14 16 0.80 0.95
11b 78 08 14 75 0.80 0.89
Hc 78 08 14 21 0.86 0.90
12 77 07 05 51 0.67 0.79
12 77 08 29 35 0.94 0.87
13 77 07 05 31 0.88 0.98
13 77 08 18 77 0.33 0.39
13 77 08 29 47 0.74 0.96
13 77 10 24 31 0.86 0.82
13 78 06 29 84 0.96 0.86
13a 78 08 14 13 0.48 1.00
13b 78 08 14 33 0.89 0.89
13¢c 78 08 14 98 0.79 0.83
13d 78 08 14 60 0.70 0.82
13 78 09 22 50 0.75 0.89
14 77 07 05 14 0.88 0.97
14 77 08 29 3 0.48 1.00
14 78 08 14 36 0.84 0.84
14 78 09 22 12 0.58 0.96
15 78 09 22 10 0.18 0.59
16 78 09 22 21 0.12 0.39
17 78 08 14 20 0.56 0.93
17 78 09 22 44 0.59 0.76
18 78 06 29 93 0.81 0.81
18 78 08 14 181 0.75 0.75
18 78 09 22 46 0.70 0.83
19 78 09 22 33 0.453 0.56
20 78 08 14 17 0.22 0.72

20 78 09 22 41 0.73 0.80
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APPENDIX |1 TABLE 3 BOTTOM FAUNA DATA SUMMARY FOR LAKE LABERGE
1977 AND 1978 (continued)

STATION TOTAL NUMBER

NUMBER DATE OF INDIVIDUALS DIVERSITY EVENNESS
21a 78 06 29 30 0.68 0.81
21a 78 08 14 31 0.70 0.90
21a 78 09 22 27 0.62 0.73
21b 78 08 14 117 0.82 0.85
22 78 06 29 56 0.54 0.89
22a 78 08 14 153 0.82 0.76
22b 78 08 14 59 0.53 0.76
22¢ 78 08 14 48 0.57 0.95
23 78 06 29 20 0.67 0.96
23a 78 08 14 35 0.48 0.62
23b 78 08 14 110 0.66 0.66
24 78 06 29 13 0.32 0.67
24a 78 08 14 47 0.60 0.77
24b 78 08 14 92 0.73 0.73
24c¢ 78 08 14 92 0.53 0.69
25 78 06 29 14 0.55 0.92

25 78 08 14 78 0.52 0.86
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DATE:
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LABERGE BOTTOM FAUNA

1977 07 05

DATA

TAXONOMIC GROUP

12

13

14

1.
2.
3.

5.

7.
11.
12.
15.
16.
27.
20.
21.
24.
25.
26.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38
40.
41.
43,
45.
46.
48.
49.
51.
52.
54.
55 .
56.
58.
59.

Hydra spe.

Nematoda
Enchytraeidae

Nais sp.

Nails behningl

Stylaria lacustris

Limnodrilus spe.

Rhyacodrilus sp.

Rhynchobdel lida
Batrachobdella spe.

Pleuroxus sp.

Gammarus lacustris

Candona spe.

Limnocythere sp.

Arachnoidae (juveniles)

Hygrobates sp.

Teutonia sp.

Pteronarcys spe.

Isogenus (Diploperla) spe.

Ephemeroptera (damaged)

Heptagenia spe.
Dasycorixa spe.

Trichoptera (empty cases)

Arctopsyche sp.
Oxyethira spe.
Clostoeca sp.

Platycentropus sp.

Banksiola sp.

Carabidae
Simulidae

Culicoides spe

Chironomidae (pupa)
Chironomidae (damaged)

Brilla sp.A
Brilla sp.B

Cardiocladius sp.A

Cardiocladius sp.B

Chironomus spe.
Corynoneura sp.
Cricotopus sp.
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APPENDIX 111 TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA

DATE: 1977 07 0S5

TAXONOMIC GROUP 4 5 6 8 12 13 14

60. Cryptochironomous sp. - - - - - - 1
61e Diplocladius sp. - - - - - - -
64. Eukiefferiella sp.A - - 1

65. Eukiefferiella sp.B - - 1

67. Heterotrissocladius sp. - 2 3 - - 2 -
69. Micropsecta sp. 3 - - - 10 - -
70. Orthocladius spe. - - - - - - -
71. Polypedilum sp. - - - - - - -
72. Proctadius sp.A - - -
75. Procladius sp.B - - -
77. Psectrocladius sp.A - - -
78« Psectrocladius sp.B - - 1 - 4 - 1
81. Tanypus sp.(?) - - -
83. Tribelos spe. - 4 2
89. Hemerodromia sp. - - -
93. Gyraulus (Torquis) sp. - - - - - - -
94, Helisoma spe. 2 - - - -
96. Lymnaea spe. - - - - -
97. Valvata sp. - - - 2 1
98. Pisidium sp. - - - - 3
99. Egg mass (undetermined) - - - - -

— -}
'
i
—

W —
]
]
L}

- W oUW
]

COLUMN TOTAL 14 12 12 15 51 31 14

DIVERSITY - H? 0'40 0-44 0\80 0-78 0t67 0088 0-88

EVENNESS - J? 0.84 092 0.95 0.93 0.79 0.98 0.97
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TABLE 4 LAKE

DATE:
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LABERGE BOTTOM FAUNA DATA

1977 08 18

TAXONOMIC GROUP

1.

2.

3.

4.

5.

7.
11.
12.
15.
16.
27,
20.
21.
24.
25.
26.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
40.
41.
43.
45.
46.
48.
49.
51.
52.
54.
55.
56.
58.
59.

Hydra sp.

Nematoda
Enchytraeidae
Nais spe.
Nals behningi

Stylaria lacustris

Limnodrilus spe.

Rhyacodrilus spe.

Rhynchobdel | ida
Batrachobdella sp.

Pleuroxus spe.

Gammarus lacustris

Candona spe.

Limnocythere sp»

Arachnoidae (juveniles)

Hygrobates sp.

Teutonia sp.

Pteronarcys spe.

Isogenus (Diploperia) sp.

Ephemeroptera (damaged)

Heptagenia sp.
Dasycorixa spe.

Trichoptera (empty cases)

Arctopsyche sp.
Oxyethira sp.
Clostoeca spe.

Platycentropus sp.

Banksiola spe.

Carabidae
Simulidae

Culicoides spe.

Chironomidae (pupa)
Chironomidae (damaged)

Brilla sp.A
Brilla sp.B

Cardiocladius sp.A

Cardiocladius sp.B

Chironomus sp.
Corynoneura spe.
Cricotopus sp-

]
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DATE:
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LABERGE BOTTOM FAUNA

1977 08

18

DATA

TAXONOMIC GROUP

12

13

14

60.
61.
64.
65.
67.
69.
70.
71.
72.
75.
77.
78.
81.
83.
89.
93.
94.
96.
97.
98.
99.

Cryptochlironomous sp.

Diplocladius sp.

Euklefferiella sp.A

Eukiefferiella sp.B

Heterotrissocladius spe.

Micropsecta sp.

Orthocliadius spe

Polypedilum sp.
Procladius sp.A
Procladius sp.B

Psectrocladius sp.A

Psectrocladius sp.B

Tanypus spe.(?)
Tribelos sp.

Hemerodromia spe.

Gyraulus (Torquis) sp.
Helisoma sp.

Lymnaea sp.

Valvata sp.

Pisidium spe.

Egg mass (undetermined)

COLUMN TOTAL

DIVERSITY - H'

EVENNESS - J°!

o
(=)
w 3 -

84 46

0.49 0.77

0.49 0.71
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DATE:
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LABERGE BOTTOM FAUNA

1977 08 29

DATA

TAXONOMIC GROUP

12

13

14

1.

2.

3.

4.

5e

7.
11,
12.
15.
16.
27.
20.
21,
24.
25.
26.
29.
30.
31.
32.
33,
34.
35.
36
37.
38,
40.
41.
43,
45,
46.
48.
49.
51.
52.
54.
55.
56.
58,
59.

Hydra sp.

Nematoda
Enchytraeidae

Nais spo

Nais behningi

Stylaria lacustris

Limnodrilus spe.

Rhyacodrilus sp.

Rhynchobdell ida
Batrachobdella sp.

Pleuroxus spe.

Gammarus lacustris

Candona sp.

Limnocythere sp.

Arachnoidae (juveniles)

Hygrobates sp.

Teutonia spe.

Pt+eronarcys spe.

Isogenus (Diploperla) sp.

Ephemeroptera (damaged)

Heptagenia sp.
Dasycorixa sp.

Trichoptera (empty cases)

Arctopsyche sp.
Oxyethira sp.
Clostoeca sp.

Platycentropus spe.

Banksiola sp.

Carabidae
Simulidae

Culicoides sp.

Chironomidae (pupa)
Chironomidae (damaged)

Britla sp.A
Brilta sp.B

Cardiocladius sp.A

Cardiocladlius sp.B

Chironomus spe.
Corynoneura spe
Cricotopus spe.
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DATE:
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LABERGE BOTTOM FAUNA DATA

1977 08 29

TAXONOMIC GROUP

13

14

60.
61.
64«
65«
67.
69.
70.
71.
72
75.
77.
78.
81.
83.
89.
93.
94.
96«
97.
98.
99.

Cryptochironomous sp.

Diplocladius sp.

Eukiefferiella sp.A

Eukiefferieltla sp.B

Heterotrissocladius spe.

Micropsecta sp.

Orthocladius sp.

Polypedilum sp.
Procladius speA
Procladius sp.B

Psectrocladius sp.A

Psectrocladius sp.B

Tanypus sp.(?)
Tribelos sp.

Hemerodromia sp.

Gyraulus (Torquis) sp.
Helisoma sp.
Lymnaea sp.
Valvata spe.
Pisidium sp.

Egg mass (undetermined)

COLUMN TOTAL

DIVERSITY = H!

EVENNESS - J!

]
]
1
]
- N

]
N =N

44 24 18 22 35

0.91 0.78 0.76 0.81

0.87 1.00 0.84 0.84 0.87

0.94

47

0.74

0.96

0.48

1.00
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DATE:
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LABERGE BOTTOM FAUNA

1977 10 24

DATA

TAXONOMIC GROUP

13

14

1.
2.
3.

5.

7
11.
12.
15.
16.
27.
20.
21.
24.
25.
26.
29.
30.
31.
32.
33.
34.
35.
36,
37.
38.
40.
41.
43,
45.
46.
48.
49.
51.
52.
54.
55.
56.
58.
59.

Hydra spe

Nematoda
Enchytraeidae

Nais spe

Nais behningi

Stylaria lacustris

Limnodrilus spe.

Rhyacodrilus spe.

Rhynchobdellida
Batrachobdella spe.

Pleuroxus spe

Gammarus lacustris

Candona spe.

Limnocythere sp.

Arachnoidae (juveniles)

Hygrobates spe.

Teutonia spe.

Pteronarcys spe.

Isogenus (Diploperla) sp.

Ephemeroptera (damaged)

Heptagenia sp.
Dasycorixa spe

Trichoptera (empty cases)

Arctopsyche sp.
Oxyethira sp.
Clostoeca spe

Platycentropus spe.

Banksiola sp.

Carabidae
Simul idae

Culicoides spe.

Chironomidae (pupa)
Chironomidae (damaged)

Brilla sp.A
Brilla sp.B

Cardiocladius sp.A

Cardiocladius spe.B

Chironomus sp.
Corynoneura spe.
Cricotopus sp.
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DATE:
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LABERGE

1977

BOTTOM FAUNA DATA

10 24

TAXONOMIC GROUP

12

13

14

60.
61.
64.
65.
67.
69.
70.
71.
72.
75.
17.
78.
81.
83.
89.
93,
94.
96.
97.
98.
99.

Cryptochironomous sp.

Diplocladius sp.

Eukiefferiella sp.A

Euklefferiella sp.B

Heterotrissocladius sp.

Micropsecta sp.

Orthocladius sp.

Polypedilum sp.
Procladius sp.A
Procladius sp.B

Psectrocladius sp.A

Psectrocladius sp.B

Tanypus sp.(?)
Tribelos sp.

Hemerodromia sp.

Gyraulus (Torquls) sp.
Hel isoma spe.

Lymnaea sp.

Valvata sp.

Pisidium spe

Egg mass (undetermined)

COLUMN TOTAL

DIVERSITY - H!

EVENNESS - J!

38

0.89

0 142 13

0 0.61 0.66

0 0.59 0.85
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TABLE 4 LAKE

DATE:
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LABERGE BOTTOM FAUNA DATA

1978 06 29

TAXONOMIC GROUP

13 18 21 22 23

24

25

2.
3.

8.

9.
10.
1.
12.
13.
14.
18.
19.
20.
22.
23.
25.
27.
28.
29.
33.
35.
36
39.
42.
44.
45,
47.
48.
49.
50.
53.
56
57.
59.
60.
62.
634

Nematoda
Enchytraeidae

Nals (communis?) spe.
Potamothrix sp?

Limnodrilus sp?

Rhyacodrilus sp?

Limnodrilus sp.

Rhyacodrilus sp.

Lumbriculus variegatus

Stylodrilus spe.
Daphnia sp?

(juvenile)
Amphipoda (damaged)
Gammarus lacustris

Candona sp?
Cypriconcha sp?

Arachnoidae (juvenliles)

Limnesia sp?
Sperchon spe.
Teutonia spe.
Heptagenia sp.

Tricoptera (empty cases)

Arctopsyche sp.
Drusinus sp.
Brychius sp.
Brachyvatus sp.

Simulidae

Palpomyia sp.

Chironomidae (pupa)
Chironomidae (damaged)

Ablabesmyia sp.

Cardiocladius spe

Chironomus spe

Constempellina sp.

Cricotopus sp.

Cryptochironomus sp.

Endochironomus sp.

Eukiefferiella sp.
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APPENDIX 111 TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA

DATE:

1978 06 29

TAXONOMIC GROUP

21

22 23 24 25

66.
67
68
69.
70
71.
72«
73.
76
79.
80.
81.
82.
83,
84.
85.
86
87.
88.
89.
90.
91.
92.
94.
95 .
96.
97.
98.
99.

Glyptotendipes sp.

Heterotrissocladlius sp.

Metrlochemus sp.

Micropsectra spe.

Orthocladius spe.

Polypedilum sp.
Potthastia spe.
Procladius spe.

Psectrocladius spe.

Stenochironomus spe.

Stichtichironomus spe.

Tanypus sp?
Tanypus sp.
Tribelos sp.

Chironominae (undetermined)
Orthocladiinae (damaged)
Chetifera (moults)

Chel!ifera spe.
Clinocera sp.

Hemerodromia sp.

Hydrophorus spe

Tipulldae (damaged)

Tipula spe

Hel isoma sp.

Lymnaea sp? (damaged)
Lymnaea sp-

Valvata sp.

Pislidium sp.

Undetermined egg masses

COLUMN TOTAL

DIVERSITY - H!

EVENNESS - J°

O O - |
a N L

B4 93

0.96 0.81

0.86 0.81

-

30

1
]
N —

56 20 13 14

0.68 0.54 0.67 0.32 0.55

0.81

0.89 0.96 0.67 0.92
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APPENDIX [} TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA
DATE: 1978 08 14

TAXONOMIC GROUP 1 2 3a 3b 3¢ 4 6
2. Nematoda - - - - - 3 1
3. Enchytraeidae - - - - - - -
6. Nais (communis?) sp. - - - - - 5 -
8. Potamothrix sp? - - - - - - -
9. Limnodrilus sp? 9 18 4 6 15 10 -
10. Rhyacodrilus sp? - 3 3 3 5 2 12
11« Limnodrilus sp. - - - - ] - -
12. Rhyacodrilus spe. - - - - 1 1 -
13. Lumbriculus variegatus - - - - - - -
14, Stylodrilus sp. 2 - 1 - - - -
18. Daphnia sp? (juvenlle) - - - - - 1 -
19. Amphipoda (damaged) - - - - - - -
20. Gammarus lacustris - - - - - - -
22. Candona sp? - - - - - - -
23. Cypriconcha sp? - 1 - - 1 -
25. Arachnoidae (juvenllies) - - - - - - -
27. Limnesia sp? - - - - - - -
28. Sperchon sp. - - - - - - -
29. Teutonia sp. - - - - - - 1
33. Heptagenia spe. - - - - - - -
35. Tricoptera (empty cases) - - - - - 2 -
36. Arctopsyche sp. - - - - - - -
39. Drusinus spe. - - 1 - 1 - -
42. Brychius spe - - - - - - -
44. Brachyvatus sp. - - - - - - -
45. Simulidae - - - - - - -
47. Palpomyia spe. 2 5 3 2 6 - -

48. Chironomidae (pupa) 1 1 - 1 1 -
49. Chironomidae (damaged) - - - - - - -
50. Ablabesmyia sp. - - - - - - -
53. Cardiocladius sp. - - - - 1 1 1
56. Chironomus spe. - - - - - - -
57. Constempellina sp. - - - - - - 4
59. Cricotopus spe. - - - - - - -
60. Cryptochironomus spe. - - - - 1 - -
62. Endochironomus sp. - - - - - - -
63. Eukiefferiella sp. - 1 1 1 1 - 2




APPENDIX 111 TABLE 4

- 187 -

LAKE LABERGE BOTTOM FAUNA DATA

DATE: 1978 08 14

TAXONOMIC GROUP

3c

66.
67.
68.
69.
70.
71.
72.
73.
76.
79.
80
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
94.
95.
96.
97.
98.
99.

Glyptotendipes sp.

Heterotrissocladius

Metrlochemus sp.

Micropsectra sp.

Orthocladius sp.

Polypedilum spe.
Potthastia sp.
Procladius spe.

Psectrocladius sp.

Stenochironomus sp.

sp. - 1 - -

Stichtichironomus sp. - - - - -

Tanypus sp?
Tanypus sp.
Tribelos sp.

Chironominae (undetermined) - - - -
Orthocladiinae (damaged) - - - -

Chelifera (moul+ts)
Chelifera sp.

Clinocera sp.

Hemerodromia sp.

Hydrophorus spe.

Tipulidae (damaged)

Tipula sp.

Helisoma sp.
Lymnaea sp? (damaged) -
Lymnaea spe
Valvata spe.
Pisidium spe.

1
-

1

1

- 10 - 1
- 17 - 3

Undetermined egg masses - - - -

COLUMN TOTAL

DIVERSITY - H'

EVENNESS - J!

18 135 32 52

0.68 0.73 0.64 0.29 0.79

0.97 0.68 0.71 0.41

102

0.71

65

53

0.78 0.60

0.81

0.66




APPENDIX 111}

TABLE 4

DATE:

- 188 -

1978 08

14

LAKE LABERGE BOTTOM FAUNA DATA

(continued)

TAXONOMIC GROUP

2.
3.
6.

9.
10.
1.
12.
13.
14.
18.
19.
20.
22.
23.
25.
27.
28.
29.
33.
35.
36
39.
42.
44,
45.
47.
48.
49.
50.
53.
56.
57.
59.
60.
62.
63.

Nematoda
Enchytraeldae

Nais (communis?) spe
Potamothrix sp?
Limnodrilfus sp?

Rhyacodrilus sp?

Limnodrilus spe.

Rhyacodrilus sp.

Lumbriculus variegatus

Stylodrifus sp.
Daphnia sp? (juvenile)

Amphipoda (damaged)
Gammarus lacustris

Candona sp?

Cypriconcha sp?

Arachnoidae (juveniles)
Limnesia sp?

Sperchon spe.

Teutonia sp.
Heptagenia sp.

Tricoptera (empty cases)

Arctopsyche sp.
Drusinus sp.
Brychius spe
Brachyvatus spe.

Simulidae

Palpomyia spe

Chironomidae (pupa)
Chironomidae (damaged)

Ablabesmyia sp.

Cardiocladius sp.

Chironomus sp.

Constempellina sp.

Cricotopus sp.

Cryptochironomus sp.

Endochironomus spe.

Eukiefferiella sp.




- 189 -

APPENDIX 111 TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA

DATE:

1978 08 14 (continued)

TAXONOMIC GROUP

7 8 1a

66 .
67.
68.
69.
70.
71.
72
73.
76.
79.
80.
Bt.
82.
83.
84.
85.
86 .
87.
88.
89.
90.
91.
92.
94.
95.
96 .
97.
98.
99.

Glyptotendipes sp.

Heterotrissocladius sp.

Metriochemus sp.

Micropsectra sp.

Orthocladius sp.

Polypedilum sp.
Potthastia sp.
Procladius sp.

Psectrocladlius spe.

Stenochironomus spe.

Stichtichironomus sp.

Tanypus sp?
Tanypus spe.
Tribelos sp.
Chironominae (undetermined)

Orthocladiinae (damaged)
Chelifera (moults)

Chelifera sp.
Clinocera spe.

Hemerodromia sp.

Hydrophorus sp.

Tipulidae (damaged)

Tipula spe

Helisoma sp.

Lymnaea sp? (damaged)
Lymnaea sp.

Valvata spe.

Pisidium spe.

Undetermined egg masses

COLUMN TOTAL

DIVERSITY - H!

EVENNESS - J!

@
1
—_

52 30 16

0.30 0.74 0.80

0.62 0.95 0.95

75 21 36

0.80 0.86 0.84

0.89 0.90 0.84




APPENDIX 111

TABLE 4

DATE:

- 190 -

LAKE LABERGE BOTTOM FAUNA DATA

1978 08 14 (continued)

TAXONOMIC GROUP

13a 13b

13¢c

13d

18

20

2.

3.

6.

8.

9.
10.
1.
12.
13.
14,
18.
19.
20.
22.
23.
25.
27.
28.
29.
33.
35.
36.
39.
42.
44,
45,
47.
48.
49.
50.
53.
56
57
59.
60.
62.
63.

Nematoda
Enchytraeidae

Nais (communlis?) sp.
Potamothrix sp?
Limnodrilus sp?

Rhyacodriltus sp?

Limnodrilus spe.

Rhyacodrilus spe.

Lumbriculus variegatus

Stytodrilus sp.
Daphnia sp? {(juvenite)

Amphipoda (damaged)
Gammarus lacustris

Candona sp?
Cypriconcha sp?

Arachnoidae (juveniles)

Limnesta sp?

Sperchon sp.

Teutonia sp.
Heptagenia sp.

Tricoptera (empty cases)

Arctopsyche sp.
Drusinus sp.
Brychius spe.
Brachyvatus sp.

Simulidae

Palpomyia sp.

Chironomidae (pupa)
Chironomidae (damaged)

Ablabesmyia spe.

Cardiocladius spe.

Chironomus spe.

Constempellina sp.

Cricotopus sp.

Cryptochironomus sp.

Endochironomus sp.

Eukiefferiella spe.
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APPENDIX 111 TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA

DATE: 1978 08 14 (continued)

TAXONOMIC GROUP 13a 13b 13¢ 13d 17 18 20
66. Glyptotendipes sp. - 2 - - - - -
67. Heterotrissocladius spe. - - - - - 1 4
68. Metriochemus sp. - - - - - - -
69. Micropsectra sp. 1 1 1 - - 2 -
70. Orthocladius sp. - - - - - - -
71. Polypeditum spe. - - - - - - -
72. Potthastia sp. - - - - - - -
73. Procladius spe. 3 1 1 - 4 14 -
76. Psectrocladius sp. - - - - 4 25 -

79. Stenochironomus sp. - - - - - - -
80. Stichtichironomus sp. - - - - - - -
81. Tanypus sp? - - - - - - -
82. Tanypus sp. - - - - - - -
83. Tribelos sp. - - 2 - - 6 -
84, Chironominae (undetermined) - - - - - - -
85. Orthocladiinae (damaged) - - - - - - -
86. Chelifera (moults) - - - - - - -
87. Chelifera sp. - - - - - - -
88. Clinocera sp. - - - - - - -
89. Hemerodromia sp. - - - - - - -
90. Hydrophorus sp. - - - - - - -

91. Tipulidae (damaged) - - - - - 1 -
92. Tipula sp. - - - - - - -
94. Helisoma sp. - 1 - 1 - - -
95. Lymnaea sp? (damaged) 2 - - - - - -
96. Lymnaea sp. - 5 13 4 - - -
97. Valvata sp. 1 7 26 19 - 3 -
98. Plisidium spe. - 7 19 9 - 1 -
99, Undetermined egg masses - - - - - - -
COLUMN TOTAL 13 33 98 60 20 181 17
DIVERSITY - H' 0.48 0.89 0.79 0.70 0.56 0.75 0.22

EVENNESS - J! 1.00 0.89 0.83 0.82 0.93 0.75 0.72




APPENDIX 111

TABLE 4

DATE:

- 192 -

1978 08 14

LAKE LABERGE BOTTOM FAUNA DATA

(continued)

TAXONOMIC GROUP

21a

22a

22b

22c¢

23a

23b

2.

3.

6.

8.

9.
10.
11.
12.
13.
14,
18.
19,
20.
22.
23,
25.
27.
28.
29.
33,
35.
36.
39.
42,
44.
45.
47.
48.
49.
50.
53.
56.
57.
59,
60.
62.
63.

Nematoda
Enchytraeidae

Nais (communis?) sp.
Potamothrix sp?
Limnodrilus sp?

Rhyacodrilus sp?

Limnodrilus sp.

Rhyacodrilus spe.

Lumbriculus variegatus

Stylodrilus sp.
Daphnia sp? (Jjuvenlle)

Amphipoda (damaged)
Gammarus lacustris

Candona sp?
Cypriconcha sp?

Arachnolidae (juveniles)

Limnesia sp?

Sperchon sp.

Teutonia spe.
Heptagenia sp.

Tricoptera (empty cases)

Arctopsyche sp.
Drusinus spe
Brychlius spe.
Brachyvatus spe.

Simu!idae

Palpomyia spe

Chironomidae (pupa)
Chironomidae (damaged)

Ablabesmyia spe«

Cardiocladius sp.

Chironomus spe.

Constempellina spe.

Cricotopus spe.

Cryptochironomus sp.

Endochironomus spe.

Eukiefferiella sp.
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APPENDIX 111 TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA

DATE: 1978 08 14 (continued)

TAXONOMIC GROUP 21a 21b 22a 22b 22c 23a 23b

66. Giyptotendipes sp. - - - - - - 1
67. Heterotrissocladius sp. - - - - - - -
68. Metriochemus sp. - - - - -

69. Micropsectra sp. - - - - - 1
70. Orthocladlius sp. - - - - - - -
71. Polypedilum sp. - - - - - - -
72. Potthastia sp. - - - - - - -
73. Procladius sp. 3 13 5 - 2 - 4
76. Psectrocladius spe. 3 14 18 8 3 18 29

79. Stenochironomus spe. - - - - - - -
80. Stichtichironomus sp. - - - - - - 1
81. Tanypus sp? - - - - - - -
82. T;?VFE; Spe - - - - - - -
83. Tribelos sp. - 5 23 3 2 - 1
84. Chironominae (undetermined) - - - - - - -
85. Orthocladiinae (damaged) - - - - - - -
86. Chelifera (moults) - - - - - - -
87. Chelifera sp. - - 1 - - - -
88. Clinocera sp. - - - - - - -
89. Hemerodromia sp. - - - - - - -

90. Hydrophorus sp. - - 1 1 - - -
91. Tipulidae (damaged) - - - - - - -
92. Tipula sp. - - 3 1 1 - -

94. Helisoma sp. - - - - - - -
95. Lymnaea sp? (damaged) - - - - - - -
96. Lymnaea sp. - - - - - - -
97. Valvata sp. 6 14 7 -
98. Pisidium sp. - 2 7 1 - - 4
99. Undetermined egg masses - - - - - - -

COLUMN TOTAL 31 117 153 59 48 35 110
DIVERSITY - H! 0.70 0.82 0.82 0.53 0.57 0.48 0.66

EVENNESS - J! 0.90 0.85 0.76 0.76 0.95 0.62 0.66




APPEND I X

i TABLE 4 LAKE

DATE:

- 194 -

LABERGE BOTTOM FAUNA DATA

1978 08 14 (continued)

TAXONOMIC GROUP

24a  24b  24c 25

2.

3.

6.

8.

9.
10.
1.
12.
13.
14.
18.
19.
20.
22.
23.
25.
27.
28.
29.
33.
35.
36.
39.
42.
44,
45.
47.
48.
49.
50.
53.
56.
57.
59.
60.
62.
63.

Nematoda
Enchytraeidae

Nais (communis?) sp.
Potamothrix sp?
Limnodrilus sp?

Rhyacodrilus sp?

Limnodriltus spe.

Rhyacodrilus sp.

Lumbriculus variegatus

Stylodrilius spe.
Daphnia sp?

(juvenile)
(damaged)
lacustris

Amphipoda
Gammarus

Candona sp?
Cypriconcha sp?

Arachnoidae (juveniles)

Limnesia sp?
Sperchon spe.
Teutonia sp.
Heptagenia spe.

Tricoptera (empty cases)

Arctopsyche spe.
Drusinus sp.
Brychius sp»
Brachyvatus sp.

Simul idae

Palpomyia sp.

Chironomidae (pupa)
Chironomidae (damaged)

Ablabesmyia sp.

Cardiocladius spe.

Chironomus sp.

Constempellina sp.

Cricotopus spe.

Cryptochironomus sp.

Endochironomus sp.

Eukiefferiella sp.




APPENDIX 111 TABLE 4

DATE:

195 -

1978 08

LAKE LABERGE BOTTOM FAUNA DATA

14 (continued)

TAXONOMIC GROUP

24a

24b

24c¢

25

66.
67.
68.
69.
70.
71.
72.
73.
76.
79.
80.
81.
82.
83.
84.
85.
86.
B87.
88.
89.
90.
91.
S2.
94.
95.
96 .
97.
98.
99.

Glyptotendipes spe.

Heterotrissocladius sp.

Metriochemus sp.

Micropsectra spe.

Orthocladius spe.

Polypedilum sp.
Potthastia sp.
Procladius sp.

Psectrocladlius sp.

Stenochironomus sp.

Stichtichironomus sp.

Tanypus sp?
Tanypus sp.
Tribelos sp.
Chironominae (undetermined)

Orthocladiinae (damaged)
Chelifera (moults)
Chelifera sp.

Clinocera sp.

Hemerodromia sp.

Hydrophorus spe.

Tipulidae (damaged)

Tipula spe.

Helisoma sp.

Lymnaea sp? (damaged)
Lymnaea sp.

Valvata sp.

Pisidium sp.

Undetermined egg masses

COLUMN TOTAL

DIVERSITY

EVENNESS
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APPENDIX 111 TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA

DATE:

1978 09 22

TAXONOMIC GROUP

14 15 16 17

18

2.
3.
6.
8.

10.
1.
12.
13.
14.
18.
19.
20.
22.
23,
25.
27.
28.
29.
33,
35.
36.
39.
42.
44,
45,
47.
48,
49,
50.
53,
56,
57.
59.
60.
62
63.

Nematoda
Enchytraelidae

Nals (communis?) sp.
Potamothrix sp?
Limnodrilus sp?

Rhyacodrilus sp?

Limnodrilus spe.

Rhyacodrilus sp.

Lumbriculus variegatus

Stylodrilus sp.
Daphnia sp? (juvenile)

Amphipoda (damaged)
Gammarus lacustris

Candona sp?
Cypriconcha sp?

Arachnoidae (juveniles)

Limnesia sp?
Sperchon sp.
Teutonia sp.
Heptagenia spe.

Tricoptera (empty cases)

Arctopsyche spe.
Drusinus spe
Brychius spe.
Brachyvatus spo

Simulidae

Palpomyla sp.

Chironomidae (pupa)
Chironomidae (damaged)

Ablabesmyia sp.

Cardiocladius spe.

Chironomus spe

Constempellina sp.

Cricotopus sp.

Cryptochironomus sp.

Endochironomus spe.

FEuklefferiella sp.




APPENDIX 111 TABLE 4

- 197 -

LAKE LABERGE BOTTOM FAUNA DATA

DATE: 1978 09 22

TAXONOMIC GROUP

66.
67.
68.
69.
70.
71.
72.
73.
76.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
94.
395,
96 .
97.
98.
99.

Glyptotendipes sp.

Heterotrissocladius

Metriochemus spe.

Micropsectra sp.

Orthocladius sp.

Polypedilum sp.
Potthastia spe.
Procladlius sp.

Psectrocladius sp.

Stenochironomus sp.

Spe 1 - - 6 12 - -

Stichtlichironomus sp. - - - - - - -

Tanypus sp?
Tanypus sp.
Tribelos spe

Chironominae (undetermined) - - - - - - -
Orthocladiinae (damaged) - - - - - - -

Chelifera (moults)

Chelifera sp.
Clinocera sp.

Hemerodromia spe.

Hydrophorus sp.

Tipullidae (damaged)

Tlpula sp.

Hellisoma sp.
Lymnaea sp? (damaged) - - - - - - -
Lymnaea sp.

Valvata sp.

Pisidium spe.

Undetermined egg masses - - - - - - -

COLUMN TOTAL

DIVERSITY - H!

EVENNESS - J!

2 50 12 10 21 44 46
0.0 0.75 0.58 0.18 0.12 0.59 0.70

0.0 0.89 0.96 0.59 0.39 0.76 0.83
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APPENDIX 111} TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA

DATE: 1978 09 22 (continued)

TAXONOMIC GROUP 19 20 21

2. Nematoda 1 - -
3« Enchytraeidae - - -
6. Nais (communis?) sp. - - -
8. Potamothrix sp? - - -
9. Limnodrilus sp? 2 6 -
10. Rhyacodrilus sp? 7
11« Limnodrilus sp. - - -
12. Rhyacodrilus sp. - - -
13. Lumbriculus variegatus - - -
14. Stylodrilus sp. - - -
18. Daphnia sp? (juvenile) - - -
19. Amphipoda (damaged) - - -
20. Gammarus lacustris - - -
22. Candona sp? - - -
23. Cypriconcha sp? - - -
25. Arachnoidae (juveniles) - - -
27. Limnesia sp? - - -
28+ Sperchon spe - - -
29. Teutonia spe. - - -
33, Heptagenia spe. - - -
35. Tricoptera (empty cases) 4 - 1
36« Arctopsyche sp. - - -
39« Drusinus sp. - - -
42. Brychius spe - - -
44. Brachyvatus sp. - - -
45. Simulidae - - -
47. Palpomyia spe. - - -
48. Chironomidae (pupa) - - -
49. Chironomidae (damaged) - - -
50. Ablabesmyia sp. - - -
53. Cardiocladius sp. - - -

56. Chironomus spe. 1 15 -
57. Constempellina sp. - - -
59. Cricotopus spe. - 2 -

60. Cryptochironomus sp. - - -
62. Endochironomus sp. - - -
63. Eukiefferiella sp. 14 5 -
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APPENDIX 11t TABLE 4 LAKE LABERGE BOTTOM FAUNA DATA

DATE: 1978 09 22 (continued)

TAXONOMIC GROUP 19 20 21

66« Glyptotendipes sp. - - -
67+ Heterotrissocladius sp. - - -
68. Metriochemus sp. - - -

69. Micropsectra sp. 1 4 4
70« Orthocladius spe. - - -
71« Polypedilum sp. - - 1
72« Potthastia sp. - - -
73. Procladius spe. 1 3 13

76. Psectrocladius spe. - - -
79. Stenochironomus sp. - - -
80+ Stichtichironomus sp. - - -
81+ Tanypus sp? - 1 -
82. Tanypus sp. - - 1
83+ Tribelos spe. - - -
84. Chironominae (undetermined) - - -
85+ Orthocladiinae (damaged) - - -
86. Chellfera (moults) - - -
87« Chelifera spe. - - 1
88+ Clinocera sp. - - -
89. Hemerodromia spe. - - -
90. Hydrophorus sp. - - -
91. Tipulidae (damaged) - - -
92. Tipula sp. - - -
94. Helisoma sp. - 1 -
95+ Lymnaea sp? (damaged) - - -
96. Lymnaea sp. -

97. Valvata sp. 1 1 3
98. Pisidium spe 1 2 1
99. Undetermined egg masses - - -
COLUMN TOTAL 33 41 27
DIVERSITY - H' 0.43 0.73 0.62

EVENNESS - J! 0.56 0.80 0.73




APPENDIX 111

TABLE 4

DATE:

200 -

1978

10 20

LAKE LABERGE BOTTOM FAUNA

DATA

TAXONOMIC GROUP

3a

3b

7a

7b

2.
3.
6.

9.
10.
11.
12.
13.
14.
18.
19.
20.
22.
23.
25.
27.
28.
29.
33.
35.
36.
39.
42.
44,
45.
47.
48.
49,
50.
53.
56.
57.
59.
60.
62.
63.

Nematoda
Enchytraeidae
Nais (communis?) spe.

Potamothrix sp?
Limnodrilus sp?

Rhyacodrilus sp?

Limnodrilus spe.

Rhyacodrilus spe.

Lumbriculus variegatus

Stylodrilus spe.
Daphnia sp? (juvenile)

Amphipoda (damaged)
Gammarus lacustris

Candona sp?
Cypriconcha sp?

Arachnoidae (juveniles)
Limnesia sp?

Sperchon spe.
Teutonia spe.
Heptagenia sp.

Tricoptera (empty cases)

Arctopsyche sp.
Drusinus sp.
Brychius sp.
Brachyvatus sp.

Simulidae

Palpomyia sp.

Chironomidae (pupa)
Chironomidae (damaged)

Ablabesmyia sp.

Cardiocladius spe.

Chironomus spe.

Constempe!lina sp.

Cricotopus sp.

Cryptochironomus spe.

Endochironomus spe.

Eukiefferiella sp.




APPENDIX 111 TABLE 4 LAKE LABERGE BOTTOM FAUNA

DATE:

- 201 -

1978 10 20

DATA

TAXONOMIC GROUP

3a 3b 4 6

7a 7b 8

66.
67.
68.
69.
70.
71.
72.
73.
76.
79.
80.
81.
82.
83.
84.
85.
86 .
87.
88.
89.
90.
91.
S2.
94.
g5.
96
97.
98.
99.

Glyptotendipes sp.

Heterotrissocladius spe

Metrlochemus spe.

Micropsectra sp.

Orthocladius spe.

Polypedilum sp.
Potthastia sp.
Procladius sp.

Psectrocladius sp.

Stenochironomus sp.

Stichtichironomus sp.

Tanypus sp?
Tanypus sp.
Tribelos spe.
Chironominae (undetermined)

Orthocladiinae (damaged)
Chelifera (moults)

Chelifera spe.
Clinocera sp.

Hemerodromia sp.

Hydrophorus spe

Tipulidae (damaged)

Tipula spe.

Helisoma sp.

Lymnaea sp? (damaged)
Lymnaea sp.

Valvata sp.

Pisidium spe

Undetermined egg masses

COLUMN TOTAL

DIVERSITY

EVENNESS

]
-
]
]

-y 3
w N
]

62 34 101 46

0.93 0.85 0.81 0.44

0.86 0.89 0.78 0.63

33 82 34

0.75 0.72 0.66

0.83 0.85 0.73
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