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ABSTRACT
Friesen, M.K., and J.A. Mathias. 1990,
Zooplankton of  Dauphin Lake, Manitoba;
1982, 1983 and 1984. Can. Manuscr. Rep.

Fish. Aquat. Sci. 2083: iv + 27 p.

Zooplankton in Dauphin Lake, Manitoba were
sampled 21 times during the open water seasons in
1982, 1983 and 1984 and once in Feb. 1982. Five
copepod species, five cladoceran species and 13
rotifer genera were found. The density and
successional  patterns for the crustacean
zoopiankton were similar from year to year. Over
the three years the mean density of copepods was
111.2-L"" and for cladocerans it was 8.6-L7'.
The mean biomass for the crustacean zooplankton
guring the open-water season was similar from
year to year averaging 64.3 pg (dry weight)-L™'.
Although the density of rotifers fluctuated
greatly during the season and the successional
pattern varied from year to year, the mean
density from one year to the next was similar;
the overall mean for three years was 200,0-L7"'.

Dominant  copepod species were Diaptompus
siciloides, Cyclops bicuspidatus thomasi,
Mesocyclops edax and Cyclops vernalis. [Dominant
cladoceran species were Bosmina Jlongirostris,
Diaphanosoma leuchtenbergianum and Daphnia
retrocurva. Dominant rotifer genera were
Keratella, Polyarthra, and Conochilus. Regional

differences in zooplankton distribution occurred
only sporodically and may have been caused by
wind action. Abundance of cladocerans was low
during the time that walleye would be expected to
be zooplanktivorous. Comparisons are made
between crustacean zooplankton from Dauphin Lake
and other lakes and ponds in Manitoba.

Key words: Copepoda; Cladocera; Rotiferay
walleye; Stizostedion vitreum;
density; biomass.

RESUME
Friesen, M.K., and J.A. Mathias. 1990.
Zooplankton of Dauphin Lake, Manitoba;
1982, 1583 and 1984. Can. Manuscr. Rep.

Fish. Aquat. Sci. 2083: iv + 27 p.

On a eéchantillonné 1le zooplancton du lac
Dauphin (Manitoba) 21 fois durant la saison des
eaux libres en 1982, 1983 et 1984, et une fois en
fevrier 1982. On a observé cing espéces de
copépodes, cing espéces de cladocéres et 13
genres de rotiféres. L'évolution de 1a densité
et de la succession écologique des crustacés
zooplanctoniques était semblable d'une année ' d
1'autre. Pendant les trois années de 1'étude, 1a
densité moyenne des copépodes était de 111,2.17"'
et la densité moyenne des cladocéres gtait de
8,6-L7". {a biomasse moyenne des crustacés
zooplanctoniques durant la saison des eaux
libres variait peu d'une année d i'autre; la

iv

moyenne était de 64,3 pg (poids sec)-L™'.
que la densité des rotiféres ait beaucoup
fluctué durant la saison et que 1'évolution de
Ta succession écologique ait varié d'une année d
1'avtre, la densité moyenne était semblable
d'ung année d Ttautre; la densité moyenne
globale pour Tes trofs ans é&tait de 200,0-L°°%.
les espéces dominantes de copépodes étajent
Diaptomus siciloides, Cyclops bicuspidatus
thomasi, Mesocyclops edax et Cyclops vernalis.
Pour ce qui est des cladocéres, Tles espéces

Bien

dominantes étaient Bosmina Jongirostris,
Diaphanosoma  leuchtenbergianum et  Daphnia
retrocurva. Les genres dominants de rotiféres

etajent Keratella, Polyarthra et Conochilus. (On
n'a ghservé gue sporadiquement des différences’
régionales, qui peuvent avoir é&té causées par
les vents, dans la distribution du zooplancton.
L'abondance des cladocéres était faible durant
la période ol Je doré est habituellement
zooplanctonivore. On a étabTi des comparaisons
entre les c¢rustacés zooplanctoniques du lac
Dauphin et d'autres lacs et étangs du Manitoba.

Mots-clés: copépodes; cladocéres;
dore; Stizostedion

densité; biomasse.

rotiféres;
vitreum;




INTRODUCTION

Bauphin Lake, situated in south-western
Manitoba (51017'N 99°4B’H). was selected by the
Federal Department of Fisherijes and Oceans and
the Province of Manitoba as the site for research
to develop methods for the rehabilitation of
walleye fisheries. The only study of
zooplankton, essential dtems in the diet of
larval walleye, of Dauphin Lake was conducted in
the early 1950's (Stewart-Hay  1951); it
consisted of general observations of zooplankton
abundance and identification of comman species,

Dauphin Lake ,has @  surface area of
approximately 522 km , a mean depth of 2.1 meters
and maximum depth of 3.5 meters. During the open
water season the lake does not stratify thermally
and Secchi depth readings rarely exceed 50 cm
(Schaap 1987; Babaluk and Friesen 1990a,b).
There are seven major inflowing rivers, al
located on the west and south shores of the lake
and there s one outlet at the north end of the
lake.  Water from Dauphin Lake eventually flows
into Lake Winnipeg.

Walleye in Dauphin Lake usually spawn in
late April to early May and eggs hatch in early
to mid May; first feeding oaccurs several days
after hatch. Larvae are zooplanktivorous and will

‘die if suitable food in the form of adult
copepods, copepodids  and cladocerans s not
available, The zooplanktivorous period Tasts
several weeks after which walleye switch to
feeding on macrobenthos and fish.

The objective of this study was to fdentify
the zoopTankton species and estimate their
abundance, horizontal distribution and biomass in
Dauphin Lake in 1982, 1983 and 1984. These data
are compared to data from several other water
bodies in Manitoba, namely, Lake Winnipeg
(Patalas 1975, 1981), the Methley fish rearing
ponds Tocated on the east shore of Dauphin Lake
{Friesen unpublished data), three pothole lakes
in southwestern Manitoba near Erickson (Salki
1981} and four artificially made lakes at Ft,
Whyte in the southwestern section of the City of
Winnipeg (Loadman 1980).

MATERIALS AND METHODS

Zooplankton were collected 21 times during
the open water seasons in 1882, 1983 and 1984
(Table 1) and once through the ice in February,
1882. Stations sampled are shown in Fig. 1; not
a1l stations were sampled at each time {Table 1).
During the open water season samples were
collected with a twin 25 em diameter Wisconsin
net with 73 um mesh and preserved in 4-10%
formalin, During the winter, samples were taken
with a single Wisconsin net. Samples were taken
by different people aver the sampling peried and
Pften during the same sampiing time. For

counting, samples were reduced to 40 ml and a
subsample of 0.5 or 1.0 mL removed and counted
‘under a compound microscope. One net from each
station from each sampling time was counted.
ATl sampies were counted by one person.
Identifications for copepods and cladocerans
were made to species level using Edmondson
(1958) and Pennak (1953) and far rotifers to the
/genus level using Stemberger (1979),

; The horizontal distribution was
‘investigated by comparing densities of
:Zzooplankton in different regions of the lake
using ANOVA (Steel and Torrie 1980). In the
first set of ANQVA tests, comparisons of total
numbers of zooplankton, total rotifers, copepods
and cladocerans were made between "river
mouths®  (Stations 2, 13), the ‘“eastshore®
(Statians 5, 12, 18B), the “sputh-offshare"
(Station 3), the "mid-offshore® (Station 9) and
the ‘north-offshore" (Station 16). In the
second set of ANOVA tests, densities of the same
taxa were compared for each sampling time in
1982 for different regions of the lake. Regions
were the “river mouths* (Stations 1, 2 and 13},
the "eastshore® (Stations 5, 12 and 18) and the
"offshore" (Stations 3,4, 6, 8,9, 10, 14, 15
and 16). Log transformed data were used for the
analyses,

Dry weights for biomass estimates were
estimated from lengths {(Appendix 1) using the
formulae of Lawrence et al, (1987). Specimens
used for measurements were taken from one
station at each sampling time. Subsamples were
removed as  for counting. A1l specimens of each
taxon, regardless of instar, were measured as
they were encountered, up to a maximum of 50 for
copepods and 25 for cladocerans. To estimate
biomass, the mean number of animals per liter of
‘sach group or species at each sampling time was
multiplied by the mean dry weight.

RESULTS AND DISCUSSION
SPECIES

_ A total of 5 copepod species, 5 cladoceran
species and 13 rotifer genera were found in
Dauphin Lake (Table 2). In general the
crustacean species and rotifer genera found in
Dauphin Lake are widespread geographically and
most, if not all, are Found in a wide variety of
water body types {Fdmondson 1958).

A1l of the species found in Dauphin Lake
are also found in Lake Winnipeg (Table 3). This
is expected since water Fram Dauphin Lake
eventuaily flows into Lake Winnipeg, Dauphin
Lake, however, has less than one third of the
crustacean zooplankton species found 1in Lake
Winnipeg.  Dauphin Lake s shallower than Lake
Winnipeg (Table 3), has a surface area about 45



times smaller and does not extend over the same
geographic range.

A1l of the common species in Dauphin Lake
are also found in the Methley ponds which is
expected since water from the jake is used to
fi11 the ponds. Species found in the ponds but
nat in the lake were Tikely introduced from a
dugout {Friesen unpublished data). Most of the
species found in Dauphin Lake are also common to
the prairie pothole (Erickson) lakes. Although
Dauphin Lake has a surface area at least 400
times~ greater “than the pothole lakes, it has
fewer species of crustacean zooplanktan. There
may be a number of reasons for this. First,
Dauphin Lake has a relatively lower input of
allochthonous organic material compared to the
pothole lakes based on lake volume. Also, the
pothole Tlakes are bordered by dense strands of
aguatic reeds and have an extensive development
of submerged aquatic plants; these contribute to
higher habitat diversity. In addition, two of
the pothole Takes are subject to annual periods
of oxygen depletion resulting in occurences of
winterkill in Lake 255 and of winterkill and
summerkill in Lake 885. Fewer species are found
in Lake 019 perhaps because it does not
experience winterkill or summerkill; it also has
a large population of zooplanktivorous fish. The
reason for the similarities in species of
copepods and the differences of cladoceran
species in Dauphin Lake and the Ft. Whyte lakes
(Table 3) is mnot known. The Tlow number of
species in the Ft. Whyte lakes is expected since
these lakes have almost no littoral zone, there
is 1ittle submerged vegetation and there is low
habitat diversity.

ABUNDANCE AND SUCCESSION OF TAXA
Rotifers

The mean annual density of rotifers during
the open water season was similar among years,
the mean for the three year period being 200.0
animals-L™' (Table 4). Rotifer numbers
fluctuated greatly and ranged from close to zero
in duly, 1983, to over 600-L°' in May, 1982 (Fig.
2C, Appendix 2, 3}. The high numbers in the
spring of 1982 may have been due to rapid
warming of the lake (Fig. 2A). The most abundant
rotifers in 1982 and 1983 were Keratella sp. and
Polyarthra sp. (Fig. 2C). Polyarthra sp. was the
only abundant species in 1984. Conochitus had
one large peak in 1982 and one in 1983. None of
the other genera exceeded a density of a0
specimens-L"'. The density and successional
patterns and the genera found here are not
unusual for water bodies such as Dauphin Lake
(Hutchinson 1967).

Copepods and Cladocerans

The mean density of copepods during the
open water season was al1so similar among years
and the mean for the three years was 111.2
animals-L”™' (Table 4); the density of copepods
over the sampling period ranged from about 20 to
200.L"' (Fig. 20, Appendix 2, 4). The
succession  of the different stages of
development can be seen clearly in 1982.
Nauplii were abundant garly in the season.
Copepodids increased in abundance in early June
followed by a peak in adults in late July.
Another peak of nauplii, 1ikely from eggs
produced from these adults. pgccurred in August.
The pattern is not as obvious in the following
two years, but it appears that the succession
does not differ substantially. The timing of
the peaks is later in 1983 than in 1982 or 1584
and could have been due to the later ice-off and
relatively slower warming of lake water in the
spring of 1983.

The most abundant adult copepods were the
calanoid, Diaptomous siciloides (Fig. 2F) and
the cyclopoids, Cyclops bicuspidatus thomasi and
Mesocyclops edax (Fig. 2E). D. siciloides
aduits were most abundant in February, 1982 and
reached the highest numbers of all copepods. In
1982, the number of adult cyclopoids peaked in
July (Fig. 2E). In 1983, C. b. thomasi and M.
edax peaked at the same time in Tate July
whereas D. siciloides numbers began to increase
in early October. In 1984, 0. siciloides, C. b.
thomasi and M. edax were most abundant at the
same time in July and August. Numerous adult D.
siciloides were also found in the winter. The
bimodal peaks in 1682 and 1984 indicate that the
calanoid species may have two generations a
year in Dauphin Lake whereas the one peak per
year for cyclopoid species 7ndicates one
generation per year. Egg-hearing females of C.
b. thomasi, M. edax and D. siciloides were
present for most of the open water season.

The mean density of cladocerans during the
open water season was similar among years and
the mean for the three year period was 8.6
animals-L™' (Table 4); density of cladocerans
ranged from zero to about 20.L"'. Cladocera did
not appear 1in appreciahle numbers until June in
all three years {Fig. 2G, Appendix 2, 5}.

In all three years numbers of B.
longirostris were highest in mid June or early
Juiy, declined and then peaked again in early
autumn. In 1982 during midsummer when numbers
of B. longirostris were low, Diaphanosama
leuchtenbergianum, Daphnia retrocurva and
Ceriodaphnia quadrangula reached their highest
numbers (Fig. 2G, Appendix 5}. A similar
pattern occurred in 1983 with other species
becoming abundant after the first B,
longirastris peak. A different pattern occurred
Tn 1984 with all species being common in late
June to early July. The difference in




temperature between years did not seem to affect
the time of peak abundance of B. longirostris.
The peak 1in the other species seemed to be
advanced in 1984 and may have been related to
the early ice-off that occurred in that year.
Numbers of Leptodora kindtii were Tow in all
years.

The average annual density of crustacean
zooplankton for 1982 is within the range found
for Lake 019 and the Ft. Whyte lakes; these
Tlakes all contain zooplanktivorous fish. The
mean density for July and August for the three
years falls between densities for the north and
south basins of Lake Winnipeg for these months
(Table 5).

HORIZONTAL DISTRIBUTION

Significant differences (P<0.05) in density
of rotifers, copepods or cladocerans were not
found between regions of the lake when data from
selected stations From all three years were
compared. In 1982, on six of nine dates tested,
there was no significant difference in
zooplankton densities 1in different parts of the
Take. On three dates, one 3 weeks after ice-off,
and the others during mid-summer, significant
differences in zooplankton numbers between
regions were observed (Table 6). In one of these
cases, during the May 26-28th, 1982 sampling
time, the rotifer numbers were at least five
times higher on the east shore than at the river
mouths or at offshore stations. Since there were
no large differences in temperature between
different regions on this date (Babaluk and
Friesen 1990b) and the lake is subject to mixing
by winds, it seems 1ikely that the accumulation
aof rotifers on this date resuited from wind
action and/or resulting currents.

In general the spatial differences found in
Lake Winnipeg (Patalas 1981), where distribution
of zooplankton appeared to be influenced by
inflowing rivers and regional temperature
differences, were not found in Dauphin Lake.
Bifferences between inshore and offshore areas
were not noted in Dauphin Lake. As can be seen
from the means and the differences in standard
deviations in Appendix 2, it is apparent that the
distribution of zooplankton 1is not homogenous
over the whole Tlake but one region does not
appear to have consistently different densities
of animals.

BIOMASS

Mean  annual biomass of crustacean
zooplankton did not differ greatly between years
(Table 4). The mean biomass for crustacean
zooplankton for the three year period was
estimated to be 64.3 pg-L™'; biomass ranged from
30 to about 135 wg.-L”' (Fig. 3A).  The mean
biomass of Dauphin Lake crustacean zooplankton is

considerably Jlower than that found 1in the
Erickson pothole T1lakes, except for the shallow
part of Lake 019. The pothole lakes, compared
to Dauphin Lake, have relatively Tlarge
shoreline:surface area ratios and have higher
inputs of allochthonous organic materials. Lake
019 is the only one of the three pothole lakes
studied which, 1ike Dauphin Lake, has fish
present year round. The biomass calculated for
July and August in Dauphin Lake falls between
that found for the north and south basins of
Lake Winnipeg and may be related to temperature.
This will be discussed further below.

In each of the three years there was one
Targe peak in biomass during the open water
season which was made up largely of copepods.
Cladoceran biomass peaked at the same time. The
shift in peak in 1983 to later in the summer
1ikely occurred because of the late spring ice
break-up and slow warming of the lake. It is
also possible that the appearance of a later
peak in 1983 may be an artifact created by the
timing of sampiing period. Cyclopoid adults and
copepodids made up most of the biomass during
the open water season but the calanoid species
was the most important component during the
winter (Fig. 3B). Although nauplii were usually
very abundant, they contributed least to total
bicmass.

Biomass -contributed by cladocerans ranged
from zero early in the ppen water season in all
three years to a maximum of 32 pg-L~' (Fig. 3C).
D. leuchtenbergianum was the Targest component
of cladoceran biomass.

PERSPECTIVES

It is Jmpossible to say whether the
zooplankton fauna has changed since Stewart-Hays
survey of 1851 since he describes it in very
general terms e.g. "the plankton is moderately
abundant everywhere" but we have not found any
information which s dinconsistent with that
found by Stewart-Hay (1951).

Although it is debatable whether Dauphin
Lake can be considered to be one of the "great
lakes" of MNorth America, it does share most of
the characteristics of the "central Canada
lakes* described by Patalas (1975) in his study
of crustacean zooplankton of fourteen great
lakes of this continent. Based on the criteria
that Patalas uses for these lakes, Dauphin Lake
has more species than expected based on its mean
depth (Fig. 4). If mean epilimnion temperature
in midsummer 1is used to predict density and
biomass, Dauphin Lake has the expected density
of crustacean zooplankton (Fig. 5} and the
expected biomass (Fig. 6).

Depending on femperature, walleye larvae
usually appear in Dauphin Lake in May and feed



on zooplankton during May and perhaps into early
June, Based on the data from this study, it
appears that the main food item for walleye
during this perijod would be expected to be
copepodids; stomach contents of walleye larvae
are needed to confirm this. There is no region
of the lake which has consistently higher numbers
of edible zoopiankten although it appears that
high numbers can occur sporodically in some
regions.  Since these incidences of high numbers
are 1ikely due to wind action, and walleye
larvae, 1ike rotifers and copepod nauplii, are
carried passively by water currents, 7t seems
1ikely that areas of high zooplankion may aisc
have high numbers of larval walleye.

CONCLUSIONS

Using the criteria described by Patalas
(1875) for 14 great lakes of North America,
Dauphin Lake has a total density and biomass of
crustacean zooplankton expected if the midsummer
epilimnetic temperature s considered, but has
more species than expected considering the mean
depth of the lake. The crustacean zooplankton
community structure, species number and density
of Dauphin Lake is most similar to the ®central
Canada Takes" category described hy Patalas
(1975).

Dauphin Lake also has similarities to other
Manitoba Tlakes. Species numbers of crustacean
zoopiankton are similar to that found for the
Ft. Whyte Tlakes but ‘lower than that of the
Erickson pothales  lakes. Compared to the
pothole Tlakes, Dauphin Lake is most similar to
Lake 019, the gnly pothole lake with a year round
population of zooplanktivrous fish., Mean annual
biomass is also similar to the Ft. Whyte lakes
which alsec have zooplanktivorous fish present
year round.

The pattern of rotifer abundance varied
considerably but was not unusual for this kind of
water body. The density, biomass and
successional pattern of copepods and cladocerans
were, with a few exceptions, similar in the three
years studied. Zooplankton were generally evenly
distributed throughout Dauphin lake but there
were times, 1ikely related to wind action, when
exceptionally high numbers were found in certain
regions. Copepodids would be expected to be the
main source of food for newly hatched walleye
larvae in Dauphin Lake.
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Table 1. Sampling schedule and stations sampled for zooplankton of Dauphin

Lake for 1982,

1983 and 1984.

NUMBER OF
YEAR SAMPLING DATE STATIONS STATIONS SAMPLED
TIME SAMPLED
1982 1 Feb. 23,24 9: ' A-I, inclusive; Fig. 1A.
2 May 26,27,28 20: 1-20 inclusive; Fig. 1B,
3 June 10,11 13: 1-15 inclusive, except 7,8.
4 June 23,24,25 19: 1-20 inclusive, except 13,
5 July 8,9 20: 1-20 inel.
6 July 21,22 20: 1-20 inel.
7 Ang. 4,5 20: 1-20 inel.
8 Ang. 17,18,19 19: 1-20 incl. except 10.
9 Aug.31, Sept.l 20: 1-20 inecl.
10 Sept. 24,25 20: 1-20 inel.
11 Oct. 19,20 5z 2,3,7,8,9.
1983 12 May 25,26 .6 2,5,13,16,18,20.
13. June 20,21,22,23 10: 2,3,5,7,9,12,13,16,18,20.
14 July 18,19 10: Same as sampling time 13.
15 Aug. 15,17,18 10: Same as sampling time 13.
16 Sept. 26,27,28 4: 5,9,12,16. :
1984 17 May 2,3 : Same as sampling time 13 except 2.
18 June 3,5,6 10: Same as sampling time 13.
13 July 5,9 2: 1,13.
20 July 29,30 10: Same as sampling time 13.
21 Sept. 6,7 9: Same as sampling time 13 except 13.
22 Oct. 2 4: 2,3,5,12.




Table 2. Genera of rotifers and species of crustacean zooplankton
collected from Dauphin Lake in 1982, 1983 and 1984 (A) = abundant,
(C) = common, (R) = rare.

CRUSTACEA

Order Eucopepoda
Cvclops bicuspidatus thomasi Forbes ({
Cylops vernalis Fischer (
Diaptomus siciloides Lilljeborg (
(

Fucyclops agilis (Koch)
Mesocyeclops edax Forbes (&)

Order Cladocera
Bosmina longirostris (0.F.M.) (C)
Ceriodaphnia, gquadranqgula (0.F.M.) (C)
Daphnia retrocurva Forbes {C)
Diaphanosoma leuchtenbergianum Fischer (C)
Leptodora kindtii (Focke) (R)

ROTIFERA
cf. Ascomorpha sp. {
Asplanchna spp. (
Brachionus cf.anqularis {
Collotheca spp. {
Conochilus sp. {
Filinia spp. {
Kellicottia sp.
Keratella cochlearis {
(
(
(
(
(
{

Keratella sp. 1, sp. 2
Lecane spp.

Legodella sSp.
Notholca sp.

Polyarthra SpP-
Trichocerca sp. 1, sp. 2

(At least 21 species of rotifers.)




Tahle 3. Some morphometric characteristies and species of crustacean
zooplankton found in Dauphin Lake [D.], Methley Ponds [M.],(Friesen
unpublished data}, Lake 019, Lake 225 and Lake 885 (near Exrickson,
Manitoba) (Salki 1981), Lake Winnipeg {¥pg.]{Patalas 1375, 1981) and
Fort Whyte lakes [Ft.W](Loadman 1980).

B. M. 019 225 885  Wpg. Ft.W.

Surface area (ha) 5,220 1 23 4 245,000 6-13
mean depth (m) 2.1 L.5 3.4 1.5 12.0 4.3-6.
maximum depth (m) 3.5(3.7) 6.B 2.5

7
.5 26.2 in

COPEPCDS

Acanthodiasptomus denticornis
Cyclops b. thomasi

Cyvclops varicans rubellus
Cyclops vernalis

Cvclops navus

Diaptomus ashlandi

bBiaptomus clavipes

Diaptomus leptopus
D
D

L+ s
VEH o+
PR+

1
+ 1

iaptomus minutus

Diaptomus pudus

Diaptomus preganensis
Diaptomus sicilis

Diaptomus siciloides
Epischura lacustris
Epischura nevadensisg
Encyclops agilis
Limnocalanus macrurus
Macrocyclops albidus
Mesocyclops edax

Tropocyelops prasinus
mexicanug

1
L% 4410 4+

I N NI
]

! 1
+ L +1 +1
| L+ +

ml
~)
=
=

TOTAL

t=]
|l U+ 0+ ++E 0000 4+

ml ; b T I I, O T R T Y T O T O B '
+
+

CLADOCERA

Alona guttata

Alona guadrangularis
Alona rectanulata
Bosmina lonoirostris
Ceriodaphnia lacustris
Ceriodaphnia guadrangula
Chydorus sphaericus
Daphnia ambigua

Daphnia galeata mendotae
Daphnia longiremig
Daphnia magna

Daphnia parvula

Baphnia pulex

baphnia retrocurva
Daphnia rosea

Daphnia scheodler] - -
Diaphanosoma leuchtenberginaum+ +
Burycercus lamellatus - -
Holapedium gibberum
Latona setifera
Leptodora kindtii
Levdigia guadranqularis
Macrothrix laticornis
Macrothrix cf. rosea -
Pleuroxus denticulatu
Sgavholeberis sp.** -
Sida crystallina i -
Simocephalus wvetunlus -

1 +1 1
1 ¥ 1 +1 +1

L++1 F1 +1

e+ 4
L1+ 1 4+

1
i

I
I+ 4+

+ 1
[ 3 o |

1

t o+
T+
L+t
L4+
A

B
|
|
|

]
1
i

[ IR I S|

+
|
|

Ll e+ttt 4+ +++kdt o+

* *
|
|
I
t

1
3
]
i

I AR A
+ +

—
[
—
=
H|
o
|
~
o

TOTAL 5

TOTAL CRUSTACEAN
ZOOPLANKTON SPECIES 10 16 LY 21 15 34 ]

* Introduced in to the ponds frem a farm dugout.
** Found on one occasion in one lake.
# Collected in walleye larvae net.
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Fig. 3. Cumulative mean biomass of crustacean zooplankton in Dauphin Lake in 1982, 1983 and 1984,
A. Cumulative mean blomass (dry welght) of Copepoda and Cladocera,
B. Cumulative mean blomass {dry weight) of Copepods: newpll, NPGPGGWB and aduits,

€. Cumulative mean biomass (dry welght) of Cladocerans; Besming longirostds {8.1}.,
. Dieghangsoma lguchienbargignum (D.1.), Daphnia. retrocurva (D r)andcennmhulnwa (C.q)
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Fig. 4. The relationship between the number of
species, the mean depth and the mean epilimniaon
temperature of fourteen North American great

lakes (@) (Patalas 1975) and of Dauphin Lake (*).
(Modified from Patalas 1975).
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Fig. 5. The relationship between the abundance of the
planktonic crustaceans and the mean epilimnion tempera-
ture in midsummer in fourteen North American great lakes
(o) (Patalas 1975) and of Dauphin Lake (*). {Modified
from Patalas 1975).
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Fig. 6. The relationship between the biomass of
planktonic crustaceans and the mean epilimnion temp-
erature in midsummer in fourteen North American great
lakes (e) (Patalas 1975) and in Dauphin Lake (*).
(Modified from Patalas 1975).
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Appendix 2. Statistical information O zooplankton taxa from
pauphin Lake shown in Fig. 2B. N = number of stations sampled;
TIMES = sampling times (listed in Table 1); GRTOT = Total #.L-1 of
rotifers, copepods and cladocerans; TROT = total rotifers; TCOP =
total copepods; and TCLAD = total cladocerans.

vaR[aNnE L MESN $TanDARD urepus MAR]MUR Tty ERRON L VAmLARCE C.¥.
DEVIATION vaLue WALUE OF MEAW
——— _— - TIWgel - P s e
GRTCT | ) an.o0 y08.5%8 178.00 Tag.00 Ta.03 2980.00 A78E8 .29 43,82
TROT 8 703.88 184,00 51.00 &3%.00 85,34 1631.00 25150.70 wn. 64
TCO® ] 186,13 .y 4§.00 77.00 8.8 1329.00 588G .41 49.32
TCLAD [ ] 0.00 .00 Q.00 p.0D Q.00 0.ao0 a.Qo .
-—— ——— - Y MERZ wmm-wmmmommEeos - R -—
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OEVIATION VALUE VALUE OF mEAK
- fl.!.‘: - -
cator [ ana. e 5.7 831,00 BE7.0D [ELAH 119,00 a7 (191
TRQTY ] 213,50 95,44 13.00 w40, 00 t2o, 81 ¥B83.00 87786.20 v1.84
TCor [ 47.87 82,13 8.00 172,00 25.36 788,00 889,07 130.34
TCLa2 a g.00 0.00 D.cd o.00 0.00 0,00 o.oo .
rvmwe tIMERT] — v e———
GRIGT 10 534.80 aps, 24 711,00 1788, 00 41,12 $348.00 716452, 62 85,99
TROT 1] ave.u ELENS 158,00 1330.00 111,54 3781,00 174401,71 81.28
TCoP 10 140,10 108 .58 38.00 aro.o0 34,85 1401.00 12008.77 18,21
TELAD 10 16,60 19,38 1.00 as8.00 8.9 188,00 3,18 LNENCH
TIME=14 -
GRYDT 10 110,70 EB.R4 12.00 194,00 21.77 1107.00 4738, 88 £7.18
1ReT 10 8.30 2.08 2.00 12,00 D.98 83,00 9.57 49,10
reow 10 7.0 a8 .41 0.00 178.00 20,89 ¥71.00 4378.99 £7.37
TCLAD W 7.30 T.07 0.00 24,00 2.24 73.00 50,09 9e.87
- - — T]-l"s -
GR10T 10 198.20 1.7 9.00 432.00 aT.81 1002, 00 14143.07 50,00
TROT 10 83,70 81,37 15.00 280.00 18,89 817.D0 pa4B.01 109,14
TCOP 10 ag. 80 9.20 59.00 173.00 12.40 208,00 1%36,09 29,74
TCLAD 10 14,80 10,34 3.00 3z.00 3.24 146,00 16493 10,16
TIMEn 1S
GRTOY 4 285,00 18228 99.00 480,00 9134 1080, 00 33102,00 8a.88
TROT 4 149,00 116,42 AG. 00 188.00 58,20 460.00 13554 .00 A3.14
1CO0P a 11400 100,145 43,00 277.00 54,78 456,00 12001.13 BE, 10
tocLap ] 11.00 $0. B8 5.00 21.00 5.34 44,00 114,00 w7.08
[ [ wwmme TIMER1T coccmcrarcmrmmmmdc e masmm s g oo c———
GaRTOT 2 518,33 247,95 178,00 aas, 0o 832.8% 4737.00 51477.00 at. 1t
IROT [ ast.ym LI 103,00 59t.00 a0, 47 3270.00 32913 44 53,11
1coe 9 (1L 94,34 75.00 321.00 31,45 t318.00 8900, 28 56 D1
TCLAD [ a.11 0.33 0.c0 1.00 o.11 1.00 6,11 300.00
— - TIMER Il mmm o o et et e e i i 0 o ——
garot 1] 28710 16%.37 8%4._00 52,79 871,00 2746.32 £3.00
1801 v 358,80 81,38 199.00 10,37 SH8.00 3751, taa 17
TCoP 10 202,10 148,77 590.00 ad. ap 1071.00 21528.10 12.80
TCLaD 10 1.20 1,45 4.0 0,49 12.00 1.40 126,10
- TimEn1E ———
GRTOT 7 80,00 18,38 184.00 314.00 %.00 578,00 12%0, 00 12.73
troOT 7 143,30 74,79 178.00 181,00 17,50 287.00 811,40 Y729
TCOP 2 113,00 ag. 81 89.00 185,00 43.00 174.00 a808,00 54.30
YoLAD 2 33.80 .7 231,00 14,00 0.50 87.00 0.50 .n
- . wasce TIMERZD = A AA L d———————— -~
GATDY 11} 7ea,10 187,80 101.00 &Ya. 0D 13,09 244190 29190.10 s8_1m
JLL " 122,74 0417 70.00 296.00 16,83 . 1777.00 7092, 71 EB.E4
Tcoe "o 174,70 93.08 271,00 389.00 4. 75 1147.00 9150.90 8340
TCLaD " 6.70 3.%a a.on a49.00 1.75 &7.00 Jo0.88 82,67
TIMER2Y -
trtot o I93.27 114,55 147,00 1171.00 V01,52 351900 9643919 .97
TROT 9 271,70 148.77 78.00 #931.00 02,26 7455.00 60095, 44 0.47
tcop L] 04,11 ta.58 47,00 752,00 21,52 93z.0a 4170, B 57.031
TCLAD ] 16.33 0.7y 4.00 ar.00 3.57 147_00 114,15 55,58
——— —— TIMEuZ? wemmmmmssdcccnceca—an memmmm— b e ——c———— B LT -
CRIGY a 81,25 ab. 95 "8.00 13%.00 74,48 121.00 7396.75 sa8.180
T80T 4 4%, 75 20012 14,00 8z7_no0 14,06 183,00 100,92 61,47
TCOP a 24.50 0. 89 0.00 £% .00 14,95 9a.00 291,57 137.07
TCLAD 4 13.00 7.35 4.00 21.00 1.87 52,40 %4.00 56.53
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Appendix 3. Statistical information on =zooplankton ‘taxa from
= number of stations sampled;

Dauphin Lake shown in Fig.

TIMES

rotifers; Bra

Polvarthra; Tri =

2Cl N

sampling times (listed in Table 1); TROT =

= Brachionus; Ker =

RKeratella; Con =
Trichocera; Asc = Asplanchna.

Total #.L-1 of
Conochilus; Pol

YARTABLE n MEAM STAWDAAD LIEST T ]
DEVIATION vaLul
e aw TIMEm}
ThOT | ] 03.4% taa.¥0 51.00
[ LIS & o.qoQ 0.00 0. 00
BER -] 0.5%0 0.53 0.00
Ok [ ] .38 20,08 0.00
L ] 7,13 58,57 G.00
™t a g.12 0,313 0.00
A3C [ ] 7.0 (L Lo A 3,00
- TiMEw]
™OT 0 L rl L1 anz, e T4,.00
ama 10 Q.98 1,47 o.o0a
nLm 0 4375.3% 150,08 a1.00
[4sL] Fiv] 1.32% 7.41 D.00
rOL 0 124,08 IE1.Te 4.30
b1 )] 10 0.5 a.a? Q.0
ASC n 5.80 11,84 0.00
- -y - TIMEw)
TROY 11 3133.717 ta0.01 114,00
[ L1} \F) 0.83 0.00 4.00
AER 13 75.72 1 .7n 12.00
con 11 45 54 42,34 1.00
L 12 3.8 4,18 0.aa
™ 13 0.23 0.80 a,0a
ASC 12 2.13 0,44 0.00
TIMEsd
19 aze ani . 4 147,00
11 ] 18,81 AB. T 0.00
t 143,376 193.17 14.00-
"W 151,43 127.8) 24.00
" 90,48 Q.00
Ek-] a1.14 Q.00
mw 0,54 0.a0
cnaman ——— TImEns
*OT 10 198.55 71,54 100.00
LTS 0 3,00 1.5 Q.00
EER 0 .10 4.0 2.00
caom 0 0.40 a.80 a.00
POL 0 163,89 49.450 t1i.00
TAL 0 16.80 12.80 0.00
ASC n Q.20 9.52 0.00
- P T L Lo R R § 1 'Y
ROt 0 9% .0% s8.54 18.00
BRA i 8,18 .41 Q.o0
(12} i 4.20 3.9 0.a0
cos 0 Q.o .3 0.00
POL 9 46,25 55.84 70.90
TRI 10 1.10 (-3 0,00
ASC 0 a.40 g.a2 Q.00
.—— [P, TiMERT
TRDY o ao.00 1.7 77.00
fa8a n 14,25 10, 87 1,00
RER 10 16,75 11.57 J.00
[«:L] 0 a.ad 0.00 0.040
2oL 70 24,70 Ao, 80 r.00
TA1 i0 a.80 1.5%4 0.00
ASC 0 2.85 .93 a.ao
—— ———— mmem= TiMEvE
TROT 19 194,58 156,65 37.00
.113 19 i, 18 1,78 6.00
KER 13 49,04 33.87 5.00
con 19 ©.00 2.00 7.04
FOL 19 107.74 11,72 19.00
TAL g9 1.4 1.25 0.00
ASC " 18,18 16.65 0.00
- TIMEsS
reayr 0 T71.98 £0.325 11,00
BAA 0 A.70 11,681 0.90
AER 0 g, 20 71.048 4.90
cou 0 1.20 1,94 0.00
POL i) 13.35 19.55 2.040
Tal 0 2.a0 1.318 0.00
ASC 20 8.65 9.50 a.ao
TIME=1D
TROT 20 95.00 46,11 J3.c0
BRA 20 1,15 1.98 2.00
KER 0 51.05 19.92 21.00
CON 10 2.40 1.78 o.on
POL 0 34,70 14.560 r.ag
TA1 0 7.325 3.3t .00
ASC 4 1.15 1.87 ¢.00
-—— TIMEwI
TROT 5 54,80 14,65 Af.00
BAA 5 .00 a.o0 G,00
KER 5 io. o0 11,45 18.00
CON 5 1.00 1.00 2.00
POL 5 21.39 9.07 t1.00
Talr 5 Q.40 0.55% °.00
a5C 5 1.00 1,00 0,00

VARIANCE

K} 3TD IRADR fus c.v.
YALUE OF Miam
#315.00 45,34 1831 .00 Jai180. 78 0. 84
0.0Q Q.00 0.00 a.on .
1,00 a.1m 4.00 g.219 106.00
87.00 T.oR 5¢.00 401,35 I72.0%
3,00 30,38 T77.00 732:3.08 [P Y]
1,00 0.13 1.00 2.13 287.84
371.00 .20 T43.00 38301.84 718,123
877.00 198,158 11521.00 ragat7. 7Y 131.23
3.00 0.7 19.030 .18 154 .53
4767 .00 189,73 105371.00 BT61TH. 47 147,61
.ao 0.54 i7.00 5.82 178,60
184, .09 10,90 2481.00 13cH80.79 191 .6%
3.00 .19 1.00 a.4% 447 .21
47,00 21.%0 t11.o0 135,41 iRt .20
r38.00 42,93 413%.00 37apa .01 53.93
3.00 0.id3 11,00 0.8 a8, 21
#8u.00 10,42 i37a.00 330432 .88 856.0%
140.00 11,74 a0%.00 1793, 44 90.97
14.00 1,18 47,00 17.18 114,90
2.00 a7 .00 0.38 799.63
1.00 a,12 1,00 0.9 190.02
189,00 2.0% 831,00 181130.2%8 87.39
I07.00 10.82 354,00 141,38 J4m.137
§17.40 AT.02 7703.00 33340.98 178. 7%
317.00 29.12 2877.00 18780.37 a4 79
408.00 22.9% 1487.00 geR?. 07 178 .88
145.00 B, 44 ase.nn 1692, 47 714 74
2.00 g.12 4.00 0,29 734,37
Jae.09 18,00 aelr.o0 S1%7.83 18.40
12.00 g.78 75.00 7.2 a9 .95
22.00 .17 182 .00 25.2% 35,22
1.00 .13 a.on 0.36 tag. 58
J0a.00 13,584 3277.00 4879. 71 7.4
a7.00 1.48 3316.00 141, 8% 76.19
.00 Q.17 A,.40 0,17 81 .%7
T1%.00 13.0% 181,00 J425.89 £9.10
i9.00 1,88 123,00 70.98 138,99
s.0n 0.n8 g4 .04 15.2] 3.1
1.00 g.ar Z.00 o,09 107,29
119,00 12,49 1735,00 Junr.re G4 74
4.00 0,17 7.00 1,46 109.98
3.00 a.18 4.00 o.a? 765.20
180,00 4,66 816,00 '500. 38 a7 .94
78.00 a1 Jsr.on 248,66 o1k
50.00 1.59 33s5.00 133,18 69 .00
Q.do 0.00 o.00 g.9a0 -
177.00 (.1 Tra. 00 948, 64 79 .58
&.00 0.3% 16,00 2.48 197.02
\0.00 0.85% 59.00 a.538 %4.27
8313.00 35,94 a71e2.40 24%39.17 T8 .49
a7.00 2.47 181,00 115,58 51.2]
142.00 .17 par. 00 1147.26 67.96
2.00 o.00 0.00 o.0D .
414,00 75.62 1047.00 13481.,0% 1g3. 70
4.00 D.3% 27.00 1.a1 8. T%
162.00 a.a Jos.on 134287 135.13
1948.00 Tr.24 1479.00 1535 .42 67.96
S4.00 Z.80 174,00 1la,15 $33. a2
TI.00 4.70 &04 .00 447 48 £6%.65
T.00 0.43 74,90 1.75 61,32
ax.00 4,37 A67.00 182.2a a3.12
T.00 0,54 48,00 5.73 59.71
33.0a 2.13 133.00 90.32 147.92
acs.oo 10.36 1900, o 2144, 74 48,75
2.00 0,44 21.00 3.31 173.25
94.00 4. a5 waziv.ac J196.8% 1%.02
11.00 D.62 45.00 7.72 115.82
94.00 5.50 £94.00 605.06 70.889
12.00 0,72 45,00 .30 147,68
7.00 0,42 23.00 3.5 162,74
84.00 B.34 274,00 a7 .70 J4.02
0.00 a,.n0 Q.00 0.00 .
47 .00 5.12 V50,00 31,00 18,18
1.00 a.4% 5.00 1.00 t0g.00
.o a4.0% 10E.pO a2.30 42.1
.40 Q.24 2.00 c.30 136.9]
.90 D.45 5.00 1.00 rag, on
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VARIABLE ] MEAM STAWDARD LIETI T MAR P MUM STh EQRDR Stiu VARJANCE c.v.
DEV]aTiON vALUE VALUE OF Mtaw
—— TIME=]2 = == —
] 15,50 198, 44 3.0 840,00 120,81 193,00 aT84,.30 93.84
& Q.00 u.o0 o.00 c.op 0.o0 u.oo 0.oo .
3 §3.00 .31 2.00 25,00 1.K3 T8.00 a8.p0 1116
] 0.32 Q.41 g.ao 2.00 0.33 2.00 .87 244 .95
[} 119.87 72,13 12.00 137.00 11,13 1878.00 ta105.07 01.3¢
L3 0.00 o.0o 0.00 n.o0 o.0D o.oo o.00 .
] %.33 *.80 o.o00 11.00 1.91 28,00 21.87 107,81
“ mmemm TIME&1Y —cmmmmwmmmaea-
TenT 10 ara.1n sz 148.00 13230, 00 1. %4 378%.00 174403.71 11,78
2R 10 1.20 1,82 0.00 4.00 0.%1 V2,00 2,82 114 94
KEN 10 749.30 322,46 70.00 1744,00 101,97 2493.00 103877, 79 179,34
Com 10 95.70 100.81 1,00 217.00 11.88 957,00 101832, 48 105.3a
oL 10 17,10 3% _ag 1.00 1t.o0 [ A1 171.00 1257, 1 707.3%
=] 10 2.00 [T .1 o.90 45.00 4.0 20,00 220.8% 185,78
ast 10 0.ag o.e7 0.00 1.00 0. 4.00 2.93 41,52
T ) e e —== TIMEwta - ———————
ot 10 &.30 3.09 2.00 12.00 0.8 81,00 .57 49,10
" 1 1.40 t.43 p.o0 4,00 0,45 14,00 21.04 163,13
EN 1] 2.50 .1 b.00 t1.00 1.05 25,00 1,94 132,33
Cox 10 o.70 1,37 o.00 %.00 ©.30 7.00 2.46 721.06
L 1] a.mo 1.03 0.an 3.ho 0.13 n.oo - t.a7 129 1D
T 1] o.70 1,38 a.o0 a_on 0.40 7,00 1,87 170,81
agt 10 0.00 0.00 .09 o.00 0,00 0.00 0.o0 .
- TIME®IS =vewmceea -
THOT 10 B1,10 91.37 13.00 280.00 28.88 83,00 a34a.0) 10%.18
[T 10 186.10 9.0% 3.00 1%.00 2.86 161.00 .88 & 70
RER "0 4,40 a.00 o.00 16,00 2.5 44.00 64,04 (LA 1]
Com 1] a7.90 az.88 7.00 760,00 26.14 179.00 8837.37 218,08
0 ] .70 a.54 d.¢0 19.00 1.715 a7.00 a0.88 #1.66
Tey L Q.10 1.21 o.00 7.00 o.70 7.00 4.90 116,73
(514 10 Q.10 0.3z o.00 r.o0 0,10 1.00 o,18 116,73
- - ——— TINAw1g s---mm - - mmsasmadt—.—
tROY .. a t4D.00 118,47 30.00 W%.00 4. 380,00 12%54.80 81.18
BRa [} 5,00 4,43 1. 00 V4. .0p .27 37.00 18,82 56.8]
xen 4 8.25 .37 1.00 t4.00 3.88 33.00 475 19.28
T 4 1,30 1,29 0.00 3.00 0. 8% 6.00 1,87 [
o, a se.on 53.80 17.00 131,00 I4.90 232.00 28%4,47 971.718
™1 4 V.29 [T a.00 4,00 D.95 5,00 3,88 151, 44
asg L} 12.2% 24.50 o.00 a9.00 12,15 49.00 800.31% 200,00
———— ——— “mme TIMEmYY - m—— ————— P
TrOT [ LY ] a7 r03. 00 $81.00 80,47 37170, 00 27911, 42 50.71
L ] .00 g.00 0.o00 Q.00 6.00 0.00 o.00 .
L1 9 13.78 2.99 1.00 19.00 1,33 174 00 15,94 m.98
Com ] 3,87 9.43 0.00 29.00 3,18 33.00 ¥1.275 760.52
" 9 188,67 W e1.00 557.00 80.37 1580.00 J2796.%0 63,17
L] 9 ¢.00 v.00 0.ty 0.00 b.o0 9.00 b.oo .
ASC ? 1,12 z.84 o.a0 1.00 0,48 11,00 (XL ZI8 81t
EAm L e e .. —-———— YIMEXID wrmruccmbicccconesamanenamen . . ———— -
9T 10 $9.00 g1,28 a.u0 190.00 19,37 Sp8., 00 1781, 51 D417
ang 10 1,80 1,38 a.o00 7.00 o.81 16.00 8.49 159 7t
HER 10 47,40 47.3a 4.00 168,00 16.81 s¥e.00 1760.04 11084
cox 10 0.5 o.a5 4.00 7.00 0.27 5.00 0.72 163.97
L 10 1.90 1.489 0.00 5.00 0.as 19.00 1.71 14131
TR 10 0.28 0,87 Q.00 i.00 0.21 3.o00 0.46 174.98
ast 10 o.o0 0.og 0.00 0.00 0.00 .00 n.co .
TIMEa1D bm———— - ———
™wor 7 143,30 a.71% 128.00 181.00 17.50 787.00 61%.%D 17,75
ana 1 14,80 70.51 ¢.ap 29.00 14,40 %.00 A70.%0 141 a2
EER 1 10,50 3.54 e.00 td.00 21.50 21.00 12,50 313.67
Com ? 1.00 ' 1.03 ¥, 00 5.00 i.00 &.00 2.00 9428
POL b 65,00 2,0 50.00 sg.a0 15,00 130.00 450,00 37.84
TR i 20.50 6.7y .00 2t.00 0.%0 a1.o00 0.50 3,45
asT 2 1,00 u.00 [ .00 0.00 2,60 0,00 c.on
TIMEw20
TROT 10 112,70 a4,22 20.00 i96.00 25,61 1227.00 7082.22 .84
L TY 10 12,40 c.08 1,00 19.00 1,97 124,00 16,93 49.0%
RER 1 6,20 4,33 0.00 19.00 2.00 64.00 4p.04 98.48
(2] 10 1.10 3. ta o.an 19,00 0.99 11,00 9.480 85,77
POL 1a bgo.sa B1.05 14.00 170.00 25,28 906,00 E699 ., &0 90.34
ELH 10 1.20 1.32 0.b0 a.o0 0,43 12.00 1,71 109.71
AST 0 0.30 D.83 .o 2.00 a.10 2.00 a.40 6,22
e ————— TIMEwZY
TROT 9 171,70 746,77 78.00 #91.00 27.26 248500 60896, 42 0,47
BRA 9 12.22 2.00 .00 1.%0 110,00 T5.94 21,30
KER ] 17.23 J.00 19,00 3.19 111,00 91,50 17.56
com ] .33 0.ao 10.00 L1 1.00 11,00 147,14
[, 2 100,87 183.30 45.00 857 .00 81,10 1707. 00 23597,78 96,84
Ay 9 31.89 59,08 4,00 187.00 19,60 287.00 488,81 185,22
ASC ] 17,88 14,48 4.00 4%5.00 4,93 151,00 209861 0,93
TImE=27 ——— ————
TROY a 45, 7% .12 14,00 ¥7.00 14,08 183.00 tun.w2 €1.47
AL a 0.7% q.30 o.00 1.00 0.2% 1.00 .25 00,00
nER . 11,00 g.ay .00 77.00 4,20 44,00 10,67 1h.a7
COme ) 2.00 1,83 o.90 4.00 0.91 a.00 3.3 LTI
Y, L 18,00 10,10 7.00 i8.00 3.0% 17.00 103,00 &, 14
e 4 1,78 1.1 e.00 4,00 0.2% 1.00 7.9 97,88
ASC L 12.33 A.85 1.00 I4.00 4,97 49, 03 .92 et 19
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Appendix 4. Statistical information on zooplankton taxa from
Dauphin Lake shown in Fig. 2D. N = number of stations sampled;
TIMES = sampling times (listed in Table 1); TCOP = Total #.L-1 of
copepods; COPN = nauplii; COPC = copepodids; and COPA = adults.

YARJABLE L3 MEAN STAMDARD MiMlwua WA K] 570 EARDR Stm VAN]ANCE c.v.
QEVIATION vaLut VALUL OF MEAN
r————— s mm————— TIMER] ===n -
TCOR B 188,11 81,77 a8, 00 277.00 0.9 1373.00 sEms . 4) 49.21
Coow 1 118,00 59.08 31.00 193.00 20.89 $28.00 3490.00 £0.93
corc L] 31.2% 25.09 1.00 72.00 9.21 750,00 480. 7% B1.49
CoPs 8 |11 ) 13.47 1.00 4500 4,73 151,00 180,13 71.10
" TIME? ———— —————
TCOoe EL) 188.10 144,33 9,00 6A5.00 32,32 Araz.00 20838.20 TR. T4
com mn 147,85 148.82 3c.00 638,00 33,38 2852.106 2214761 194.13
corc 10 41.70 31,14 .00 1a0.00 T8 B34.00 1032.85 15.26
cora o .78 3.34 a.eb 10,00 0.7% 5%.00 11,14 171,40
- TIMEn] -
TCom 13 12877 187 84,00 Tva 010 17,084 1674,00 178).08 32,40
comn 13 L] 74,59 ar.on 109.00 8,82 498,00 ana. 84 15,86
cor 12 58.17 3. 18 13,00 137.00 9. 78 T8 .00 1238.00 AL.8]
cora 13 1.0% 7.78 o.00 10.00 a, 77 ar.00 T.84 L X
TIME=d
TCOP 1m 113,47 "i.n 38.00 a7.00 2154.00 138%%,.04 103.72
fome 1 36.51 9100 1100 .08 1074.00 a4a).87 (1398 1:]
corc 19 54,42 31.34 12.00 7.47 104%.38 55.42
[4:17 10 1.%3 1.84 Q.0 0,47 3.37 12.71
- - TIuEnS
TCoe 0 87.5% Jz.89 14.00 175.00 T.38 1951.00 g8, 47 4y, P4
COPH ki 24,30 15,49 J.00 15.00 3,46 484,00 720,96 64.01
caec 10 as.ao0 9,24 4,00 47,00 4.20 718.00 310.06 53,79
Cora ] 7.5% 8.79 f.00 23.00 1.53 181,00 46,18 19,98
- -—— mmmm—n,———— TIMEeS —————— emmmmENmAme—sdAsmmEmmy——— -4 mmm - ——— -
TLoR i0 | [P L] %7.00 18,00 182.00 11.81 | 1807.00 7701.71 .
COMN 0 44.0% 18,49 e.00 140,00 a.681 ap1.00 1AL BT £7.38
forc 0 11.45 ¥3.17 0.00 %7.00 2.95 a79.00 173,57 £1.81%
cors 10 14,95 14,33 1.00 83.00 3.15 187.00 210.%98 a7.81
[— me-—- TIBEsY == -
TCo# 10 94,40 36,41 3r.co 183,00 B, 14 1586.00 133%.73 .37
corm 0 87.15%5 27.33 11,00 170,00 6.1 1342.00 747,08 40.70
corC 0 19.680 16.0% 3.00 40.00 3.58 19z2.00 147,52 ur.g?
T Cora 10 T.485 4.30 o.00 16,00 1.1 152,00 I8.17 #9.34
TIHEoE
tcoe "m 9.00 11,00 331.00 1%.00 14,77 1aB1.0D 809.22 51.80
cars ] 3.2 47,30 .00 197.00 0.8 147%9.00 1I17.40 62 .75
corC L] 16.95 11,57 3.00 44,00 T.88 322.00 133.94 ea.29
coes 1w 5.8a a.082 1.00 18,00 .1 130,00 131.3% T0.48
- " TimEed ——— - ————————— wnmmmmm——————
TLoe w 4B.05 29.58 %.00 106,00 5.70 861,400 nea, B9 7. 40
Corn 10 'AR.25 132.30 3.00 og .09 5.268 445.00 55%.20 T2.87
[+ 134 kL] 11.%0 .08 2.00 25.00 1.m1 738.00 B5.2% £7.94
COPA 20 .90 .87 o.oo v oo 0.83 78.00 T.09 71.40
" TIME=1Q cam— -
TLOP 0 41.90 20.23 11.00 .00 a.52 B538.00 409.7% a8.78
[+: L] 9 25,70 19,47 4,00 a3, 00 4,34 574,00 arT. 33 T4, 14
coPC 20 11,45 8.70 0.00 3r.00 1.0 - 718,00 15,83 75.9%
cors 0 4,2% a,a7 0.00 i0.09 1.00 85,00 1%.99 05,19
== TIBEZ1} ===r= e - e
TCoR 5 40.80 a.168 i9.00 53.00 3.92 201.00 76.080 11.59
Lppra 3 18,80 5.268 15.00 28.00 7.3% 9a.00 27.70 78.00
corg L] 18,170 10.03 11,00 35,00 4,49 91,00 0. 70 25,14
COP& k-1 3.60 2.07 2.00 7.00 0.83 18,00 a.30 57.60
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VAR]ABLE " MEAN STANDARD HINIMUM AKX MLN 57D EAROR suu YANLANCE c.v.
DEVIAYION VALUE VALUE OF MEak .
- - - ——— TIME&)) =mmvcae e m—a————
Tcoe 3 47,47 62.13 i.o00 173,00 75.38 285,00 Im3% .87 1.4
coew ] az.m3 40,79 7.00 1t 00 18.63 197.00 1867, 87 124.70
coec [ 17,87 18, 8% 1.60 51.00 7.81 #2.00 247, 37 13647
cors [ vy 2.88 o.00 7.00 17 T.00 617 44,95
- - - - mmmwwmma T|MEAE) acmcccccmmaacee—a e E A .o as A ————— -
TCOP 10 140,19 109.58 18,00 370.00 485 1agy .00 1700817 TR.22
coes 10 e, 70 94,24 13,00 37Y.00 29.80 86T .00 BHAN. 9D 108 . 65
coprL 10 52.80 36,80 9.00 120.00 1n.sy 328.00 1338.8¢ 89,32
cora 10 0.80 o.70 o.o0 1.00 0.12 &.00 o.49 118,42
- - TIMEald ==
TCOP 1] 97.10 a8, 41 o 178.00 20,89 97t.00 4778.%7 &7.37
£orwn 10 43,60 21.37 a 86,00 9.92 438,00 va4. D4 11.95
corc m 48 .00 11,84 [} 111,00 ,en 450.00 1416 67 7841
copa 10 5.%0 5,48 Q 18,00 1,72 4%.00 9.8 90.94
- TIMER |8 —cmeeao -
TCOP 0 #9.90 39.20 59,00 172,00 12.40 900,00 t536.99 19.74
COPK Y 47,10 31 a.00 120,90 10,72 471.00 1149.88 80.55
corc 1 35.%0 1,07 27.00 a7.00 3.50 ass.co 122.5%0 2118
cosa ] 71.30 13.80 .00 %3.00 4.40 223,00 193,24 62.15
mmm———— - -= Tlugsis -
TLoR L] 114,00 108,558 43.opD I77.00 Sa4.7n 458.00 1200).3)3 26.10
-1 4 41,00 78.89 23.00 198, 00 29.35 374,00 5182, 67 ST.s
cbrc a 17,3% 18, 64 1.00 42,60 4.3z &8.00 178,82 06, 4T
casa a 1578 16,01 a.0p 39,00 8.0% &3.00 258,97 10¢,717
T e — e w s, mam— —-— - - TIMEw{?
Tcoe 9 188 44 [ TPST] 2%.00 Irt.o0 31,45 1516.00 8900, 22 58,01
comN ) 118,80 744,00 .72 to70, 00 444836 6. 0%
coec [] ar.a9 199.00 t2,97 a11.00 1583, 11 a0.93
4-L [] 1,87 s.00 0.82 13,00 3.80 152.2%
Tcoe 10 4,00 89.00 48, 4D 207t,80 2t876.10 12.80
coex 0 23.00 333.00 27,88 1225.00 7881, 81 71,46
copg 0 5.00 275,00 25.35 782.00 8427.73 107,52
coMa "0 a.a0 5.00 o.58 14,00 .18 126,88
wmEG——— T].l. 11 ] CE LT TN -
tcoe 1 112,00 a0.at 85.00 155,00 431,00 124,00 Js9m.00 54,30
corw 2 28,50 3.84 33.a9 s.00 1,50 71.00 12.50 v.498
corg 7 63,30 1,42 0.00 97,00 43,50 Viv.o0 378480 6, 88
cora ? 1a.00 LT 10,90 18.00 a.00 8,00 18.00 12.64
Teop 13 114,70 95.66 ar.ao amg,00 30.23% 114700 950,90 B3, 4D
coru 50 72,10 51,83 1.00 08,00 16,29 21.00 1686, 10 11,08
torc 10 26.10 at,am 5.30 112,00 0.98 291.00 996. 9% 108,51
cora 10 13,50 | 14,99 a.oo 48,00 4.74 135.00 714,13 (RN ]
A e EE A ——— ..t ——————— TIMEwDY e e e e A e A A A —————————— - e e ———
reoe 9 104, 11 83,38 ar7.00 2s52.00 71,53 R37.0D 170, 61 62.01
coey 9 73,00 44,72 35.00 160. 00 14,91 657.00 1999.78 61,76
taeg 9 37.32 21.3% 16,40 81.00 T.12 745,00 455.75 18,10
coka ® a.78 3.3m 0.o00 %.00 1.13 Je.00 1, aa 2%.585
T e e e e e b e e ——————_—— e TiMERT2
Tcoe a 29.09 1] 85.00 14,05 98.00 au3.87 122,07
4 ] a 12,40 [} 1T.00 6.30 42.00 151.87 158, 0F
capc 4 15,89 [ 34,00 1.7% 49.00 747,97 177,22
cora a 1.08 0 4,00 1.03 7.00 &.25 V7,80
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Appendix 5. Statistical information on zooplankton taxa from
Dauphin Lake shown in Fig. 2G. N = number of stations sampled;
TIMES = sampling times (listed in Table 1); TCLAD = Total #.L~1 of
cladocerans; BL = Bosmina longirostris; DL = Diaphanosoma
leuchtenbergianum; DPR = Daphnia retrocurva; CQ = Ceriodavhnia
guadrangula.

yAR1ABLE ] MEAN STANGARD wim)wusl WaXTMUM 5TD ERAOR SUM vaR}anCE C.V.
QEVIATION vaLut VaLUE OF MEAN
- TIMEs? e mmmE———Ammmwe———Ammre - —— —————
TC3a0 ] ] o o 0 ] a ]
sL B a o o o a 2 ]
DL -] o ] 3 [+] +] o 0
1] a o '] ] ] o [+] a
. [41] a [} b a +] 1] Q ]
.......................... - - TIMEA] -smmam=a= ————
TCLAD ki a.8sn 1,38 o 3.00 0.30 14.00 1,85 170,14
BL 0 D.8g V.36 1] 5.00 0.0 i6.00 1.45 11014
pL 20 .00 Q.00 ] 0.00 a.on .00 n.0d
DR mn 0.00 0.00 1] Q.00 0.oo 0.00 g.co
4} 20 Q.00 a.ao -} o.00 0.00 0.00 .40
TIMER] =mmmmmmsammmmm—— oo e mee e eSS oSS ameo LSS ST ST TS ST TR -
TCLAD 13 T.30 7.318 o 7.00 o,H8e .00 5.98 99.1%
BL 13 1,89 1.38 ] 4.00 a.3s 27.00 1.90 a81.40
oL 12 0.0 0.8 4] 1.00 0.08 1.00 o.0a 3s0. 36
=L} 13 a.3 0.4l ] 1.00 0,43 4,00 0.23 136,12
[d+] 13 0,00 o0.a9 o o.oco a.oo 0.00 0.00
................. “ TIME=4 - - - —mm—————————
TCLAD 11 %.%3 g. a4 [} 16.00 1.498 181,00 &1 .49 &7.8)
BL 1} %, 05 .02 Q 21.00 1.8 115.00 25,18 ar.a8
oL 19 a. 0.54 o 2.00 0.12 4,00 .30 254,77
oR 19 0.%8 Q.90 L+] 3.00 0.2 11,00 o.av 1%% .73
cQ 19 a.18 0.37 ] 1,00 0.n% a.on a.14 137.27
- —— —rm——w - wmme TIME?S ro-mm=sn——osmmwmm—sm==== -
TCLAD 0 17,10 .97 a Ja.00 2.00 744,00 8n.J8 T13.4%
bL aw 1.10 .04 [+] u.00 0.43 44.00 a.08 ;.74
oL Ef: 4,7% 9.53 ] T4.00 1.314 a5.00 30,82 130,30
on 10 2.05 1.8 [+] 10,00 0.62 %9.00 T.73 94,77
cQ 0 0.1% 0.37 0 1.00 oc.o8 3.00 D.13 144 .93
.............................................. wussmmammenmmen= TIMESE P amm—a= —mmemm—— .
TCLAD 20 9.0% T.29 0 29,400 1.83 199.00 53.10 T3.24
BL 0 0.7 1.08 a a,00 0,24 14,00 1.1% 154 42
DL an 1,90 4,15 ] 15.Q00 0.9 78.00 17.35% 100,50
on 70 1.80 3.49 -] a.0q o.a0 78.00 12.9% 9454
co kil 0.45% o.78 ] 3. 00 0.17 9.00 0.58 158.70
- - —————— -~ == TIHEW? o ——— ) S S R S ST
TCLED 10 g.0a 5,60 0 18,00 1.38 160.00 31.37 70.01
oL kL] 0.3% [ a 1.00 0.10 %.00 Q.30 171,70
oL n 7.75 .87 ] 7.00 0.58 £5.00 8.81 93.55
oh 20 3.10 3.08 o 9.00 0.5 &2.900 9,57 29.78
ce i0 4.80 .15 0 3.00 0.8 18.00 1.32 147,96
“ ——mmm— - TIME=S - ——— A atainlad
TCLAD 19 B.50 %5.85 7.00 21.C0 1.30 185,00 31,089 £5.01
L 1% 0.53 .77 0.00 31.00 0,18 10,00 0.60 146,74
=10 19 3.682 1.81 0.boQ 1G.90 0. 80 &9.00 &§.80 T8
oR 19 2.9% 1.88 Q.00 17.00 .66 5&.00 8.37 97.60
ca " i 1.78 0.a0 10.00 0.53 21.00 5,10 205,21
- TIMEw = - - - -——
TCLAD 0 &,15 6,74 [+] 21.00 1,40 123.00 a9t 0.5
BL 0 0.7 (1] a 3.00 0.22 ta.00 Q.98 113 .82
oL 20 9.70 1.3 o .00 0.25 14,00 1.27 \&6f.23
bA Pl 2.85 3.08 a 14_00 0.87 57.00 3.08 136,28
L] 20 1.00 V.08 ] 3.70 0.24 20.00 1.18 1r.61
..... —— TIME=10 — IR L LSS Sl Lottt
TCLAD 0 6.5% 8.3% ] 29.00 1.487 131.00 42,42 100.80
BL 20 4,90 4,40 Q 18,00 n.e8 98,00 10.36 29.79
oL 20 0.0 o. 1N -0 1.00 0.0¥ 1.00 o,0% 307.79
DR 0 1,25 1.7 o 7.00 0.40 i5.00 3.t4 141 .87
9] 0 a.po .00 [+] [ 1] o.o0 0.00 0.00 .
- - TiMEa)l = - - -——
TCLAD 5 5.80 5.26 1.00 1%.00 2.35 29.00 17.70 §0.74
BL L] 5.00 4,06 2.00 11.00 1,82 15.00 168.50 Bt.74
DL L 0.00 0.00 0.00 0.om 0.Q0 o.p0 D.00 -
on -] D.6o0 1.34 0.00 i.no 0.810 3.00 1.80 221.81%
ca 5 .10 Q.43 0.00 1.00 D.20 1.00 0.30 173.81
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VARTABLE L]

MEAN STanganp M) N MAX ] MUM 5TD EAROR Sum VARIANCE t.v.
DEVIATION vaLUE YALUE OF MEAHW
——r o ————— ——== TiMEm12
TCLAD -] ] 4] o a <] [+] o .
TN L) -] Q ] 4] a o 0 .
=18 & ] a o 1] a o +] .
Da & L) 4] ] 4] o ] [+] .
co & 0 ] o o ] 4 o .
————— TIwEw 1] -_—
TCLAD 10 18, 80 9,58 1.00 4&.00 6.19 186,00 ael,38 117,55
aL 10 18,00 17.60 1.00 32.p0 5.57 54.00 aD%. TR 117,04
[+19 10 0, to 0.00 0.ap a.oa 0.00 a.00 o, oo .
[+ ] e Q.30 D.67 bn.ao .00 a. j.on a.48 v74.98
to 0 0.10 0.32 o.ao 1.00 g.10 1.00 o.10 J16.73
- wse— TIME=14 s S s
TCLal 0 7.320 T.07 -} 74 .00 2.74 71.00 g0 96.87
B 0 0.00 0.00 1] D.0D 0.0D o.o0 .00 .
1% L1+ 3.60 J.6% o 8.00 1.17 36.00 11.60 107, 44
or 10 3.10 3,96 ¢ 14.00 1.18 3i.on 15,86 127.B64
<q L] Q.10 0.32 o 1.60 89.10 1.00 c.i0 6.27
TIMER|S =e——ereccrecec e e e e e e e r s s - - wasmsamm
YCLsD e 1a.80 10.24 3.00 31.00 3.22 146,00 104,93 70.16
118 10 0,00 a.oo a.oo a.ono o, 00 0.0D0 8.00 .
18 o 8.90 6. 19 0.on 19.00 1.96 89.00 Jk.22 89,12
on o 4.70 4,80 g.o0 15.00 1,45 at.00 21,12 97.78
[+] 10 0,30 Q.48 0.00 1.00 0.1% 3.00 0.23 41,02
e o TIMIE R L et om0 0 00 o 88 068 A A
TCLan 4 11.00 10.88 5.00 27.00 §.34 44 00D 114,00 97.06
BL a 4.00 3.35 .00 17.00 i.688 16,480 18,67 133.485
oL A a.a0 a.a8 Q.00 1.00 0.2% 2.00 a.11 15,47
ow 4 8.00 .22 .00 15,00 .1 74.00 33,87 103,684
(o] a 0.7% 0.30 Q.00 1.00 0,23 1.00 Q.25 100.00
- [Py mae TIMEWEY T rremam———
TCLad 9 a. 0.2] -] 1.00 0.n 1.40 a1 100.00
aL 9 a.n 9.13 a ‘.00 a. 1 1.00 g. 1 oo, oD
18 9 .00 0.00 a Q.00 0.00 a.o0Q Q.00 .
oa 9 0.0Q 0.00 a a.oo0 0,00 o0.00 a.00 .
(4] L] 0.00 0.0o '] 0.00 0.00 0.00 0.00 .
-——-— - - TIME=18 T Y A O L L L T
TCLAD w 1.0 1.8% ] 4.00 0.49 12.00 .40 12910
Bt 10 0.%0 0.97 a 3.00 o.M 5.00 q.94 194 37
DL i+ e.1'0 0.37 4 V.00 0.10 1.00 a.:a 116,70
o o 0,30 0.867 0 2.00 a.zt 3.00 D.46 77a. %98
o] t0 0,00 0.00 2 0.00 g.o0 0.00 2.00 -
aman - - VIiMES1R - [,
TCLAD 2 33.50 Q.1 31.00 3s.00 Q.50 &7.00 0.50 2.1t
|18 2 11.00 B, 49 §.00 18.00 5.00 1a.00 72.00 o,
[+19 2 2.00 121.713 g.00 8.00 9.00 18,00 V67.00 141,42
o 2 3.50 o.n 3.0 4,00 0.50 7,00 0.50 30.30
g i 1.30 i.12 c.oo l.00 1.50 31.00 4.50 140,42
TIuE=30 -
TELAD 10 a.70 5.54 [} I¢.00 1.7% 67.90 30.88 a7.867
aL 0 0.40 .52 [ 1.00 0.16 4.00 0.7 13910
oL 10 4.70 a4.335 [1] 18.00 1,37 471.00 14.%0 97 .50
- 10 q.9q .10 ] .00 0.3% 9,00 1.2 t22.78
=] 0 0.0 0.32 o 1.00 9.10 1.00 Q.10 MN6.13
TivEaZ) ———
TCLAD 9 16,12 19.71 4.00 1,00 1.57 147,00 114 .75 E5. 538
:1% 9 10.56 4.93 1.00 76.00 1.04 95.00 73.78 BO.B2
oL 9 Q.67 a.n 0.00 1.00 0,74 G6.00 a.so 106.07
o" 9 3.33 .87 0.00 17.00 .29 n.oo 15.00 16,19
=] 9 a.1 0.33 Q.00 .00 0.1 1.c0 g.1n Joo.oa
TIHE®22 -—--= --
TCLAD 4 13.00 7.35 4,00 i2.00 3.67 52.00 54.00 55.53
118 L] .00 J.56 4,00 12.00 1.7 36,00 12.67 19,54
oL 4 0.0a 0.0 0.00 0.00 Q.00 o.ap n.qu .
o 4 .50 3.32 a.oo0 7.00 1,66 10.00 14.00 132.66
ca a Q.00 a.oe .90 0,00 0.00 a.00 c.aD "






