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ABSTRACT

Salki, A.G. 1993. Lake variation and climate change study: Vil. Crustacean plankton of a lake
flushing rate series in the Experimental Lakes Area, Northwest Ontario, 1987-1990. Can. Data
Rep. Fish. Aquat. Sci. 880: v + 74 p.

The abundance of zooplankton species in seven lakes in the Experimental Lakes Area of
Northwest Ontario, measured biweekly during the open water period of 1988, 1989 and 1990 are
presented. The lakes differ in water renewal time {from 0.04 to 45 yrs) and morphoedaphic
features (3 deep-stratified and 4 shallow-mixed lakes with variable watershed size and type).
Average zooplankton abundance in the littoral and pelagic regions are derived from composite
samples collected at 5 to 10 stations within each zone. Zoopiankton concentrations per litre in lake
inflows and outflows are also reported. Results of a pilot study in 1987 to determine the spatial
variation of zooplankton among 9 to 12 stations in each lake are presented. Comparison of
zooplankton samples collected by two samplers, a twin Wisconsin net and a flexible plastic hose
is included. Field and laboratory methods are given and sampling sites on the seven lakes are
indicated.

Key words: climatic changes; horizontal variation; limnology; long-term monitoring; methodclogy;
natural variability; zooplankton abundance; zooplankton species composition.

RESUME

Salki, 1993. Lake variation and climate change study: VIil. Crustacean plankton of a lake
flushlng rate series in the Experimental Lakes Area, Northwest Ontario, 1987-1990. Can.
Data Rep. Fish. Aquat. Sci. 880: v + 74 p.

L'abondance des espéces de zooplancton dans sept lacs de la Région des Lacs Expérimentaux
du nord-ouest de |’Ontario a été mesurée deux fois par semaine pendant la saison d‘eau libre en
1988, 1989 et 1290, et les résultats sont présentés. Les lacs présentent des temps de
renouvellement de I'eau (de 0, 04 & 45 ans) et des caractéristiques morphoédaphiques différents
(3 lacs profonds aux eaux stratifiées et 4 lacs peu profonds aux mélangées avec bassins versants
de type et de dimensions variables). L’abondance moyennne du zooplancton dans les régions
littorales et pélagiques est dérivée d’'échantillons composites recueillis dans 5 & 10 stations a
Iintérieur de chague zone. Les concentrations de zooplancton par litre dans ies écoulement entrant
et sortant des lacs sont également signalées. Les résultats d’'une étude pilote effectuse en 1987
afin de déterminer la variation spatiale du zooplancton en 9 & 12 stations de chaque lac sont
présentés. Une comparison des échantillons de zooplancton recueillis au moyen de deux
échantillonneurs, un filet Wisconsin double et un tuyau flexible en plastique, est fournie. Les
methodes utilisées sur le terrain et an laboratoire sont indiquées, comme les emplacements
d’échantillonnage dans chacun des sept lacs.

Mots-clés:  changements climatiques; variation horizontale; limnologie; surveillance a long terme;
méthodologie; variabilité naturelle; abondance du zooplancton; composition enespéces
du zooplancton.






INTRODUCTION

This report archives initial information on the
abundance and distribution of crustacean plankton
species in seven lakes (149, 164, 165, 373, 377,
442, 938) in the Experimental Lakes Area [ELA) of
Northwest Ontario. Sampling was conducted bi-
weekly during the open water periods of 1988, 1989
and 1990. Results of a pilot survey in July, 1987 to
examine the spatial variation of zooplankton within
each lake is also included. Finally, a comparison of
zooplankton samples collected with two samplers, a
twin Wisconsin net and a flexible plastic tube in
Lakes 377, 442 and 938 in July, 1988 is presented.

Zooplankton samples were collected as part of
the "Lake Variation and Climate Change Study" of
the Freshwater [nstitute designed to determine the
functional relatlonship between lake flushing rate and
limnological variability {Campbell 1992). Flushing
times for the study lakes ranged between approxim-
ately 0.04 and 45 years for the period 1987-1990
{Table 1). All lakes are about the same size, surface
areas ranging from 16.0 to 27.3 ha. Concurrently, a
second study in the Red Lake District of Northwest
Ontario is examining the influence of Jake size on
limnelogical variability (Fee et al. 1989}, Surface
areas of the Northwest Ontario Lake Size Series
{NOLSS) lakes range between 0.89 and 346.9 km?
while water renewal times are all longer than five
yvears. The zooplankton species composition, abun-
dance and biomass found in the NOLSS lakes, as well
as in Lake Nipigon, are presented in Salki {1992).
Overall, this joint study, with a planned duration of
10 years, will provide a better understanding of the
effect that lake size and water renewal time have on
natural variablility in unperturbed lakes. This infor-
mation is required to assess the impact of a variety
of environmental effects on aquatic ecosystems.

METHODS

During the pilot surveys in July, 1987, zooplank-
ton were sampled with twin Wisconsin nets {mesh
size 72 pm, mouth opening total = 904 cm?, length
1 m) attached to a metal crossframe to ensure that
the retrieval line did not disturb the water column
passing through each net, Nets were towed verti-
cally from 0.25 m above the bottom to the surface at
a rate of 0.5 m-sec™'. The 1987 zooplankton samp-
ling sites are shown in Figs. 1({a)-7{a).

Beginning in May, 1988, zooplankton were col-
lected biweekiy from 6 to 10 near-shore stations and
from b to 7 open-water stations in each lake. The
sampling sites, indicated in Figs. 1{b}-7{h], were

permanently fixed with all-season marker buoys
{Campbell and Salki 1992). Littoral stations were
usually situated within the 2.0 to 4.0 m contour to
ensure that the entire sample represented warmer
epilimnetic waters. The zooplankton sampler used at
all sampling sites consisted of a fiexible PVC hose
marked at meter intervals and fitted at one end with
a 30 cm length of 7.6 cm diameter clear plexiglass
pipe to which a retrieval cord was attatched. At
each littoral station, the plexiglass mouth-end
{opening area = 50 em?) was lowered to within 0.25
m of the bottom. The water colurnn captured as the
hose descended was collected by retrieving the
mouth from the bottom to the surface with the
attached cord. During retrieval of the hose, the tail
end was held steady to avold sampie loss from the
mouth, Following withdrawl from the water, the
mouth was placed into a 72 ym mesh net attatched
to the gunwale and the contents of the hose were
filtered by retrieving the tail into the boat. One net
served to compaosite all littoral stations in a lake.
Using the same procedure and a second net, compo-
site samples were collected from the open-water
stations in each shallow lake {149, 164, 165, and
938). At the open-water stations of deeper Lakes
373, 377 and 442, the column of water collected
with the flexible hose was divided into two, a lower
{5 m-bottom) and an upper {0-&8 m} layer. The
sample was divided by placing the hose mouth into
a net for the lower layer, retrieving the tail end to the
five metre mark, transferring the mouth into an upper
tayer net and filtering the remaining volume of water
by completely retrieving the hose. This sampling
technique permits the subdivision of deeper water
columns into as many layers as necessary.

A comparison of the twin net and hose samplers
was conducted on Lakes 377, 442 and 938 in July,
1988. In Lake 377, total water column samples
were collected with both samplers at six pelagic
stations {nos. 9-14, Fig. Gb} varying in depth from
7.5-17.2 m. Since evaluation of sampler efficiency
required similar volumes of water from each sampler,
five hose samples were taken for each net haul
collected.

Samples were aiso obtained with the net and
hose from eight littoral stations in Lake 377 {Fig. 5b}.
The eight net samples were retained separately for
information on zooplankton spatial variation, but the
hose hauls were pooled into two groups - littoral
stations 1 to 4 combined as one group and stations
5 to 8 another. Each littoral composite sampie {4 x
& = 20 hose hauls} was compared with the mean of
tha group of corresponding net samples. Pooling of
samples was used in the pilot survey since it
reflected the actual sampling protocol emploved to



assess seasonal zooplankton dynamics in the study
lakes. In addition, pooling reduced the number of
samples for counting to a manageable level.

In Lake 442, net hauls were collected at littoral
stations 1 to 8 and pelagic statlons 9 to 14 to deter-
mine crustacean distribution {Fig. 6b). For a compari-
son of sampler efficiency, five hose hauls were also
taken at each station and pooled into three samples:
the first representing littoral stations 1 to 4 {total 20
hose hauls}, the second littoral stations 5 to 8 {20
hose hauis) and the third pelagic stations 9 to 14 (30
hose hauls). A similar approach was used in Lake
938 where 10 littoral and five pelagic stations were
sampled separately with twin nets. The five hose
hauls taken at each station were pooled into three
samples: littoral stations 1 to 4 {20 hose hauls),
littoral stations 5 to 10 (30 hose hauls} and pelagic
stations 11 to 15 {25 hose hauls}. The pooled hose
samples were compared with the means of respec-
tive groups of net samples.

Zooplankton retained by the 72 gm filtering nets
were placed in glass jars and preserved in a 5%
formalin solution. After settling, samples were
decanted and transferred to 45-mL glass vials.
Additional formalin solution {5%) was added to
standardize sample volumes to 40-mL. One-miL
subsamples were withdrawn using a calibrated 4 mm
I.D. glass tube and transferred inte a 1-mL Sedgwick-
Rafter counting chamber. Zooplankton were Identi-
fied with 3 63 X compound microscope and enumer-
ated using a voice recognition system. All specimens
except cyclopoid and diaptomid nauplii were identi-
fied to species using keys of Yeatman (1959}, Wilson
{1959), and Brooks {1957). Generally, at least 200
individuals of the most common species were identi-
fied per sample which provided total abundance
estimates with counting errors not exceeding 7%
{Cassie 1971). Larger, less abundant animals
(Leptodora, Senecella, Mysis, Gammarus} were
enumerated under a 12x dissecting microscope. The
entire 40-mbL sample was examined fo eliminate
counting errors for the rarer species.

DATA SUMMARY

The limnological characteristics of the seven
study lakes are given in Table 1, The littoral and
pelagic [upper and lower in the deep lakes) volumes
used to calculate lake weighted means for Fig, 8a are
also included.

The mean abundance of each zooplankton
species found in the study lakes during the open

water periods of 1988, 1989 and 1290 is reported in
Table 2. In total, 50 crustacean species, eight
cyclopolds, six calanoids and 36 cladocerans were
identified in the seven lakes. Lake 377 contained the
highest number of species, 34, and Lake 373 the
lowest, 22. The high number of cladoceran taxa
reflected numerous littoral species.

Mean annual total zooplankton abundances per
litre and per square centimeter for each study lake
are indicated in Fig. 8. Highest concentrations of
zooplankton were found in shallow Lake 149 (Fig.
Bal. Despite the much deeper water columns in
Lakes 373, 377 and 442, plankton concentrations
were higher than In shallow lakes, 164, 165 and
938. Total abundances of plankton per square
centimeter were highest in deep Lakes 377 and 442
and comparable in Lakes 373 and 149 (Fig. 8b}.

Cyclopoids were the most abundant crustaceans
in all lakes, calanoids were more common in deeper
Lakes 373 and 442 while cladocerans favoured shal-
low jakes, particularly Lake 149. Even though essen-
tially the same group of calanoid specles occurred in
all three deep lakes {Table 2}, their abundance in Lake
377 was very low, due mainly to the relative scarcity
of Diaptomus sicilis.

Biweekly changes in the abundance of Cyclo-
polda, Calanoida, Cladocera and total zooplankton
during 1988, 1989 and 1990 are summarized in Figs.
9-17. Results from the littoral, pelagic (upper and
lower in deeper Lakes 373, 377 and 442), inflow
{Lakes 165, 377, and 938) and outflow {Lakes 164,
377 and 938} of the study lakes are included. The
abundances of all zooplankton species life stages on
the same sampling dates and lake locations are given
in Tables 3-40, Appendix 1.

Although a variety of seasonal patterns was
observed among the study lakes {Figs. 9-17), consi-
derable similarity was noted between years within
particular lakes and to some extent between |akes.
In ali lakes, the seasonal cycles of 1989 and 1990
were most similar and differed from those in 1988.
In deep Lakes 373, 377 and 442, each zone exhibi-
ted remarkable consistancy over the two year period
{compare Figs. 12, 13, 14 and 15). For exampie,
crustacean abundances in the lower pelagic zone of
Lake 377 during 1989 and 1990 were almost identi-
cal. In 1988, during September and October, all
deep lakes simultaneously experienced a severe
depletion of plankton in the lower pelagic zone with
a coincidental increase in upper pelagic waters. This
translocation of zooplankton which signified vertical
migration was also clearly visible in Lakes 373 and
442 during July 1989, In Lake 377, indication of a



plankton migration into the upper pelagic zone in
summer was only visibie in 1988. Of the shaliow
lakes, Lake 149 demonstrated the least variation in
seasonal crustacean cycles with 1989 and 1990
patterns most similar {Fig. 9). The remaining shallow
lakes, 164, 165 and 938 generally exhibited more
variation than the other lakes {Figs. 10, 11, 16 and
17}. However, crustacean dynamics in the two inter-
connected Lakes 165 and 164 displayed substantial
synchrony in each study year. Further analysis and
interpretation of the crustacean plankton dynamics in
the seven study lakes will be presented in Salki and
Patalas {1994},

Results of the 1987 pilot survey indicated that
zooplankton were not distributed uniformly through-
out each lake (Tables 41-47). On average, the
widest ranges of abundances occurred in the
shallower lakes. A comprehensive analysis of the
spatial variation in zooplankton species within each
ELA and NOLSS study lake will be presented in
Patalas and Salki (1993a and b}.

. The analyses of the zooplankton samples col-
lected «in Lakes 377, 442 and 938 with the twin
Wisconsin net and flexible hose samplers are pre-
sented, in Tables 48 to 53. At all pelagic stations
sampled, the hose collected, on average, 20% (range
6 to 38%) more zooplankton than the nets whereas
at iittoral stations quantities collected with the net
were 25% higher than those with the hose {range 13
to 44%). These resuits indicated that net samples
from the pelagic zone were reduced by clogging of
the filtering net. In the littoral zone, the hose
produced underestimates of plankton abundance
because it had not been lowered close enough to the
lake bottom. Subsequent littoral samples were
collected from within 0.25 m rather than 0.5 m of
the bottom.
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TABLE 2. Species composition and mean abundance (Individuals per |itre) of zooplankton life stages In the sevan study lakes during
the open water period of 1888, 1888 and 1990. Total abundances also presanted per square centimaler of lake surfsce area.

LAKE 373 373 a73 ar7 ar7 a77 442 442 442
YEAR 1888 1688 1680 1088 1859 1800 1988 1988 1980
SEASON SEASON SEASON | SEASON SEASBON SEASON | SEASON SEASON SEASON
MEAN MEAN MEAN MEAN MEAN MEAN EAN
SPECIES
Cyriops bicuspidatus thomas! FORBES FEMALE 0.260 0:883 538 0.888 0.621 1,160 0,480 0.722 0.815
FEMALE WITH EQQ 0.001 0.031 0.021 0.022 0,018 062 0,083 0.015 0.012
0,215 0,446 0.513 0.884 0.800 0.875 0,57 0,328 0.379
GCOFEPODID 1=V , 54 16.577 a.7ab 21,283 23.270 14.855% 26. 15,883 18,011
TOT 10.088 16,748 ] ab4 24,808 16.862 26.881 17.048 17.017
Acanihocyciops varnails FISCHER Fi .000 0.000
FEMALE WITH EGG
1 1-V 0.044 0.119 0.085 2.088 8057 8.098 0,132 0.007 D0.025
COREPONIA 1- X 8 . X | A 5 X N
TOTAL 0.044 0, ] 19 0.036 .058 0.088 0.057 0,141 0,067 0,435
Masocyciops adax FORBES FEMALE .067 0,062 0.052 0.006 1,05 0024
FEMALE WITH EGQ 0.008 0.040 009 4,022 a.020 o0.010
0.029 D0.048 .031 0.015 0,143 0,085
COPEPQDOID 1= 0.008 0.387 0.828 . 786 0,690 0.681 a.587
TOTAL 0.008 .480 0.787 847 0.631 0,778 a.707
Tropocyclops prasinus mexicanus KIEFER FEMALE 0.027 0,008 0,034 0.346 140 .618 0.014 0.328 0,169
FEMALE WITH EGQ 0.000 0.000 0.024 0.003 .008 0.018 0,008 0,011
0.002 0.002 0.002 0,181 0.1a7 212 0.205 0,306 0,082
COFEFODID 1-V 0.008 D.850 0.314 084 0.844 0,684 0.328
TOTAL 0.038 0,008 0.038 1.190 0.625 1.323 1.368 1.324 0.581
Macrocyclaps zlbldus HURINEJ TOTAL 0,000 0,000 0.001
Eucyclops agills (KOGH) TOTAL 0,000 o.000
opg vericans ruhetlitg LILLJEBORA TOTAL 0.072 0.003 0.000 0.017 0.008
aracyclops fimbriatus poppel ﬁREHBERG) TOTAL 0.026 0,537
Diaptomus minutus LiL BOHGE FEMALE 0.488 0,483 1,516 0.085 0.388 101 0.488 0.8984 1.131
FEMALE WITH EGQ 0.083 0.053 0.041 0.023 0.048 .008 0.148 0.181 0.2258
MALE 0.588 0.525 0,702 0.153 237 065 0.800 0.922 1,008
COPEPQOID 1-V 0,748 1,280 0,658 0,405 204 .B65 8.584 £.365 11.808
. TOTAL 1.888 2.288 a2 0,878 2,248 728 7.B% 7.080 14,273
Diaptomus oragonensis LiLLJEBORAG FEMALE 0.001 0,070 0.036 .015 o001
FEMALE WITH EQG 0.008 0,002
MALE p.o0o2 0,007 0.007
COPEPARID 1~V 0.013 0.208 0.000 0.087 D41 .01
TOTAL 0.013 0.209 0,081 0.128 0.088 4.002
Diagtomus wleilis FORBES FEMALE {4.379 0.284 0,428 0.001 .00 0.048 0.178 0.283
FEMALE WITH EGG 0.021 0.130 ,087 6,000 4.018 0,083 0.081
MALE 0.360 0,245 0,638 0.001 0.008 a.082 0.118 0,230
CAPEPQDID 1-V 11.411 8.811 8,957 0,041 Xilv]-] 0.008 4,778 2.230 3.538
TATAL 12,172 7.491 8.108 9.042 0.070 .020 4,608 2.578 4,108
Dlagtomus ashland] MARSH FEMAL £
FEMALE WITH Eaa
0.008 0.000
COPEPOQDID 1-V
TOTAL 0,008 0.000 0.000
Sanecella calanoides JUDAY TaT, 0.000 0.000 0.000
Epischura lacustris S.A.Farbeg ADULT 0.138 0.089 0.074 0.070 0.ta7 0.052 0,080 0.118 0.103
JUVENILE 0,591 0.264 0.228 0.103 0,158 0,148 0.1189 149 0.210
TOTAL 0,730 0.383 0.502 0.173 0,283 0,201 0,203 0,835 0.313
GYCLOPCID NGUFLN Ni=NVI 3.578 B.884 4.871 37.891 44,089 38,031 12.578 18,456 11.84
GCALANOID NA FLI}‘_ NI=Nwi 1.008 .535 2648 a.800 2418 0,920 4,509 8.813 5.688
Dagphnia retrocurva FORBES FEMALE 0.204 0417 0,033
. EEMALE WITH EGG 0.040 0,013 o008
0.088 0,018 o.009
JUVENILE 0.381 0,516 4,100
TOTAL 0.718 0.6881 0,148
Daphnla galeala mendotas BIRGE FEMALE 0,538 1.2856 0.546 0.895 0.408 Q0,532 1.113 1.175 1.048
FEMALE WITH EaQ 0.178 0,148 0,043 0,108 0.238 0,100 0121 0.254 .215
MALE , 145 0.213 0.068 0.145 0.034 0.08a 0.051 0,120 4.353
JUVENILE 0.803 1.242 0.3486 0,852 0,885 0.734 1.447 1,588 1.274
TOTAL 1.488 A88 0.888 2.030 1.847 1.241 2732 3,151 2,68
Daphnla fonglramis SARS FEMALE 0.135 0,450 0.084 0.Ga1
FEMALE WiTH EQG 0.036 0,060 D.028
0.032 0.001 0.008
R 338 TEE 650 0.007
Daphnla parvula FORDYCE FEMALE 0.018 0,021 0.026
FEMALE WITH faq 0,008
MALE
AL 0.016 ) 8:0%8
Daphnia dubia HERRICK FEMALE Q.085 0.018 0.007 0,002 0.007
FEMALE WITH EQQ 0.014 0.003 £.001 0,000 0.000
0.014 O.ng 0.002 0,002 0,028 a.0ng
WML ode oo oois bos 868  BE%:
Daghnia rosea SAARS FEMALE
FEMALE WITH EQG
JUVENILE
TOTAL
Daphnia ambigua SCOLURFIELD FEMALE 0.048
FEMALE WITH EB%
ose
OTAL X
Daphnia pulex LEYDIZ TOTAL 0,058 0.777
Ce?fodapﬁnls Jar:us:r!s BIAGE TOTAL 0,008 ¢.001 a.002
Garfodaghnla quadrangula OE,F.MULLEH) TOTAL 0,018
Cerfodapgn 2 ralfculaia BIAG) TOTAL
Simpcaphalus veiulus SCHODLER TOTAL
Simocephalus serrulatus OCHéH TOTAL
Bosmina lengiroairis (O F.MULLER) ADnIUY 0.784 0.848 0.513 2.33 1.471 Q.4492 1.028 0.888 0,581
FEMALE WITH EGA {1.052 0,051 0,051 0,270 0.037 0,060 0.c87 0.075 0,014
QT 0.848 0,508 0,884 2.605 1.508 0,481 1.109 0,684 0.655
Eubosmina langispina TOTAL 0.004 1.248 0,773 0,009
Chydorus sphasricus (O.F.MULLER) TOTAL 0.001 0.003 0,580 0.237 0,012 0.001 0.078
Aldna affinis (LEYDIQ TOTAL a.001 0.035 0.4 0.000 0.025 0,001 0.027 0.009
Pa&'rvphemus padiculus g..WN TOTAL 028 0.082 0.025
Sidd crystallina (O.F. MULLER, TOTAL 0.a00 0.002 0.012 0,020 0.017 L0823 0,000 063 D.024
e e %A o0t 0001
us sordidu: X R
D;:_:;c glr'?almfxn‘an!arn (Ei REA’I TOTAL
Plebroxus dentleuiatues (BIRG, TOTAL
Eurycarcus iamallatus (O.F MULLER) TOTAL 0.000
Aeroparug harpas TOTAL 0,002 0,001 Q.co0
AMacrothrix lateornla (L) IN? TQTAL 4,000
’1?/ hanosoma euchranbnrg anum FISCHER TOTAL .528 0.650 0.690 1.804 1.0M 0.910 0.834 0.423 0,292
0 ?pccﬂum gibberum ZADDACH TOTAL 0,001 0.828 1,871 3.504 0.073 0,072 0.113
Leplodora kindil (FOCK, TOTAL 0.004 0.006 0.008 0.007 0,010 0,008 0.004 0,005 0.003
Alona quadrangularis (O.F. MU, LEH! TOTAL 2.0
e 7#”&%55 O-FMULLER) TOTAF 0.008 o181 2.000
raciis A A
‘l‘_‘;m% sgrl!gra 1O.EMULLER) ToTAC 8:000
lonella sp.
Camproceprcus reclirosins SCHODLER TOTAL
Fieuroxus procurvis BIRGE TOTAL
Chaphorys sg. TOT; @000 0.000 0.4008 0.011% 0.020
hasbane SRoven TOTL no00 Ao G000
CYCLOPOIDA TOTAL S BB OBE OBl B 8B 8B 48 I I
.cm- - .| ., . 5 X . L, 730 s
CALANOQIDA TUTAL Ind L1 15.80 19,684 18.277 g2 BB 1.848 17.445 178158 24,381
Ind.cm=2 12.188 10,858 10,241 1.578 . 235 1,535 g.742 g, 13,582
CLADOCERA TOTAL ind.L-Y 3.008 4,430 2.330 B.448 9,880 7.531 278 4,488 S48
ind.cm- 2,188 a.418 1.744 5.5168 8.441 4,808 2501 2.461 227
TOTAL ind, L~ 32504 42,233 28.407 72,612 76,468 £4.208 83,147 57.457 £5.688
Ind.cm-3 28,075 34.718 22,833 48,432 50.138 44,183 58,888 32.835 32.783
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TABLE 2, (contL.)
LAKE 148 142 149 184 184 184 185 1685 165 838 933 a33
YEAR 1688 1988 15880 1688 19886 1860 1888 1889 1890 1958 1689 1880
SEASON SEASON SEASON | SEASON SEASON SEASON | SEASON SEASON SEASON | SEASON SEASON SEASON
MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN MEAN
SPECIES
C. b, thamasi FEMALE 0.003 0154 0,042 0.081 0.142 019 0.001 0.087 0,138 0.001 9.083 0,152
FEMALE WITH EGG 0.001 .004 0,001 0.001 0.0M 0.000
0.077 0.182 0.125 0.030 .070 0.013 £.000 0,041 0.478 0.008 0,106 0,132
COPEFODID 1~V 0.169 2719 7.028 0,202 818 3.134 0.317 2.245 2,036 0.097 3,302 211
TOTAL 0.248 3.038 7.185 2! 3.524 3171 0.318 2,664 252 0,085 3,492 2,403
A. vernails FEMALE WI'FI'HEMALEEG ggga 0.4001 0.002 0.000 0.00¢ 0.co3 .01 0.001 0.001 0.002
a K
MALE 0.001 0.040 0,029 0.031 0.017 4.028 0.028 .004 0.007 9,001 0,001 0.004
CQPEPQDID 1-Y 2607 8.077 4,821 0.887 0,840 L TA4 1.5 0.879 1.380 1.234 0.972 2.021
TOTAL 2.508 8117 4,658 0.818 0,808 0.788 1.670 0.885 1,978 1.112 0.974 2.028
M. edax FEMALE 0.012 0.005 048 037 0.0389 {051 0.082 0,008 .00 0.021 0.002
FEMALE WITH EGQ 0.008 001 0,005 0.009 0,001
0,001 0.045 0,001 0.158 132 9,075 0,055 0,058 Q,082 0.010 0.018 0.003
COPEFODID 1-¥ 454 2.084 0,782 1.282 .883 Q881 1.770 0.842 0.841 0.704 0.818 0.2803
TOTAL 1,465 2121 0,788 478 ,7858 a.710 1.885 0,560 0,943  0.B40 0.668 0.288
T. p. mexfcanus FEMALE 3.412 4.302 2.486 8082 044 1.118 1.268 0,788 0.487 1.688 0.264 0.043
FEMALE WITH EGQ 0.203 0.408 0.095 0.045 ,143 0,112 0,184 0,007 0.078 0.140 0.020 0.002
5.402 2.868 1.741 1.883 , 888 0.486 1.023 0.765 0.410 4,785 0,308 0.043
CoPEPFODID 1~V 16.342 11.789 8.581 a. L0856 2 2.448 3.380 3.883 12.024 0.824 0.328
TOTAL 24.050 18.373 11.272 71 862 4.8 8218 4,858 4.337 17.060 1.418 0,411
g. albldus TOTAL 0.000 0.013 0.000 0,002 0.000 0.000 0.090 0,000
agills TOTAL 0,004 0,015 0.000 0.085 0,009 0.005 2.0 0.012 0.007
. v, rubalius TOTAL 0.079 0,000 0.005 0,001
P.I. peppai TOTAL
D. minutts Fl £ 0.012 0.058 0.012 0.023 0,171 0.022 0.022 0.077 0.045
FEMALE WITH EQQ 0.001 025 0.001 0.002 0.023 0.001 0.001 0.026 0.008
0.020 0,135 0.018 0.052 0.203 0.018 0.025 0.233 0,069
COPEPODID 1~V 0,223 0.013 0.128 0.509 0.112 0.129 0.427 1.0 0,218 1.642 0815
TOTAL 0,223 0,013 0.168 0.867 0,144 0.208 0,823 410 0,234 1.97B 1.037
D, oregonansia FEMALE 0.235 0.881 0.818 0,102 0.073 0,028 0.020 0,070 0.008 0.003
FEMALE WITH EQQ 0.081 o124 0.070 0,002 0.015 0.016 0.002 0.009 0.003 0,001
MALE 0.155 0.860 0.433 0,038 Q.13 0.015 0,059 0,040 0.00 0,002
COFEFQDID 1-V 1.828 5,081 3.994 0,588 0.351 0,159 0,148 0,282 0.0 0.078 0.00E
TOTAL 2277 6.626 8.415 0,843 0627 0.217 0,227 0.3 0.082 0,076 0.008
D. sicilis FEMALE 0,031 0,038 0.006 0.033 0.014 0.085 0.002 0.017 0,002
FEMALE WITH EGG 0,000 0.003
0,068 0,018 0.003 0.047 0.063 0,602 0,001 0.012
COPEPODID 1=V 0,004 0.008 0,002 0,035 0,008
TOTAL 0.0931 0,068 0,038 0,008 4,048 o017 0,128 a.012 0,021 0,038 0.025
D. ashlandl FEMALE
FEMALE WITH EGG
COPEPODID 1=V
TOTAL
S, calanoldas TOTAL
E, lacustris ADULT 0.001 0,024 0.001 0,026 0,675 0,043 0.047 0.053 0.005 0,001 9,008 £.003
JUVENILE 0.024 0,080 .080 0,040 0,218 0,213 0.190 0.151 0.074 0,007 0.414 0.160
TOTAL 01.025 1.105 0.091 0.088 0.271 0,248 0,147 a, 0,080 0,008 0,417 0.184
CYCLOPOID NAUPLH NI-KVI 23.5156 38.284 23132 4,308 8.8 7.966 11.801 8.881 12.870 a3,11i0 8,890 8.120
CALANDID NALPLI NI-nvi 3.087 11.182 B.078 1.123 2.428 1,138 1,072 2,797 1.108 0,525 32,548 2.566
D. ralrocurva FEMALE 0.253 0.078 0,073 0,236 0,024 0,048 0,014
FEMALE WITH EGd 0.008 0.051 0,016 0.023 0,078 0,008
0.081 0,001 0,000 0,001 0.005
JUVENILE 0,289 0.118 0.125 4,736 0,452 0,182 9.602 0,002
TOTAL .801 0.228 0.218 0,088 L.E97 0,253 a,602 0,016
D. g. mendotas FEMALE 0.001 0,000 o0.010
FEMALE WITH EG% 0.001 0.031 0,008 0.0a0
JUVENILE 0,000 0.001 0.000 0,043 0.0089 0,017 0.010
TOTAL 0.010 0.001 0.028 .043 0.008 0.038 0.010
. longiremis FEMALE 0.001 0.037 0.005
FEMALE wrruﬁ% 0.021 0.004
JUVENILE 2,012 0.101 0.032
TOTAL 2.012 0.001 0.159 0048
0. parvuia FEMALE
FEMALE WITH EGQ 0.001 0.000
JUVENILE 0.001
TOTAL Q.00% 0.001 0.000
O, dubla FEMALE
FEMALE WITH EGG
JUVENILE
TOTAL
D. rosea FEMALE 0,001
FEMALE WM EQG
MALE
JUVENILE
TOTAL 0.001
D, ambigua FEMALE
FEMALE WITH EGG
MALE
JUVENILE
TOT,
0. pulax TOTAL
G, lacustriz TOTAL 2,608 24861 1416 0.080 0.043 0,002 0.288 0.002 0.038 1,786 0,855 9.168
G, quadranguia TOTAL 4.080 0.080 0,080
G, rellcuiata TOTAL 0.080 0,080 0.080
S, valulus TOTAL 0,001
S, sarruiatus TOT, 0,027 0.M12
8. longlrostils AOwJ 38,256 27.338 25,6838 4.477 4,085 8.976 7.088 5.633 7477 10,782 5,128 2.034
FEMALE WITH EGA 3.838 1,673 ,354 0.142 .040 0,191 083 D.118 1.241 , 521 0,248 0.113%
E. longlspina :i‘fg‘_:: 083 28,012 31.880 4,819 3.825 8.568 7.981 6,781 B.718 10,158 5,574 2,145
. s',uhg;m cus TOTAL 3.817 1.731 0.282 0,006 ¢.001 0.038 0.028 0.051 0.140 0,218 0.042
A, affinig TOTAL 0.070 0.021 0.081 0,002 90.000 0.001 0.031 0.029 0.002
B, pedicujus TO7T. 0.006 a,001 0,060 0.000 0.0089 2.297 0,028 0,004
5. cp'sraﬂfna TOTAL 0.001 0.078 0,013 0.027 4,012 0.051 0.001 0.007 0.013 0.003 0.027 0,011
5. kingl 0T 0.001 1.012 0.310
{. sordidus TOTAL 0.007 0.007 0.012
0. dasntata TOTAL 0.082 0.031 0.091
P, danticulatus TOTAL 0,033 0,008
E. lamallaius TOTAL 0.017 o.a01 0.001 0.000 0.017 0.000 0.003
arpaeg TOTAL 0,017 0.001 0.001 0,000 0,001 0,001 0,038 0.016
o, {aticornis TOTAL 0,077 0,600
0. lewchtanbarglantn TOTAL 1471 2,629 9,961 0.875 0.122 4.0684 278 0,108 0.008 0.208 0.923 0.088
H. gfbbumm TOTAL 4.832 784 8,402 2.609 4,224 3.845 324 857 2,018 0,313 1.178 1.983
L. kindHi TOTAL 0.048 0.024 &4.014 0.020 0.007 7.010 0.023 0,005 0,014 0.061 0.014 0.009
A, quadrangularis TOTAL
A. curvirosiris TOTAL n.002 0.014
O, gracilis TOTAL Q2.002 0.8 4,008 0,008 0.014
L. sefifera TOTAL 0,091 0.001 0.012 0,008
Alonella =g, TOTAL
C. rectlrostrls TOTAL
'\ procttrvis TOTAL
Chacborus sp. TOTAL 0.020 0.035 0.018 0.072 0.067 0,025 0.020 0.007 2.018 0.005 0.005
M. ralicla TOTAL
CYCLOPOIDA TOTAL Ind.L~ 52,187 70.121 47.128 14,178 14,853 17,271 20,883 17.948 21,586 48.711 18.540 18,257
Ind.cm-¥ 11118 3 11.889 7.009 7.338 L5630 03| g.647 B.401 15.210 4,780 4,214
CALANOIDA TOTAL In&nd.L:; b 18.%%2 1 5352 : égg ?Zgg I;'g_ﬂ{g 1.;33 .208 agﬁ g;gg 8,290 3791
cm 8 N . o .8 3 N 434 . . 1,600 .
CLADOCERA TOTAL ind L~ §2.250 43,263 41,189 8,840 8,138 10.808 825 2,171 11.148 14,537 7.650 Aggg
Ind.cm-—= 13.1856 10.638 .5 4,388 4,018 33 4,018 Kl 4,25 4,550 235 1.481
TOTAL indt-t 108.878 131.71 102.948 25,2388 29,078 259,888 34.807 31.281 34.170 71,1683 28,480 21,548
Ind.cm-7 26.544 32.402 28.083 12,502 04,288 14,751 11.661 .57 13.18% 19,980 73 8.844
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Fig. 5a. Zooplankton sampling stations Lake 377, July 1987.
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Fig. 5b. Zooplankton Sampling stations Lake 377, 1988-1990.
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NORTHWEST INLET (BERRY RIVER) EAST INLET (FROM LAKE 151)
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SOUTH INLET (FROM LAKE 153) .
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Fig. 7a. Zooplankton sampling stations Lake 938, July 1987.
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Fig. 7b. Zooplankton sampling stations Lake 938, 1988-1990.
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of Lake 149,




16

79T ®eT 30 mOT3IN0 BYI pur suorfai ofered ‘Te103ITT SYI UT 0661 pue
6861 ‘8861 JO SuUOSES l1alem Uado 2y} SUTINP BIBDOPE[) PUE BPTOURTED ‘eprodoT24) jo =souppunge =yl ufl sadueyy gl - 9I4

AT H3d SYNCIAIINI

IEAMT HA S1YNGIAONI

e

190 d3s env anr nnr AYH 130 d3as BNV anr Nnr Avid 10 das Bny 1nr N AV
. \ a .
Fsi L5t Lt
= =
g g
2 =
log m Lot m
= >
& o
u -
Loy 3 sy T
™l M M
YOOHYTYD
YHIDOOVTD) —ee -og o9 1-09
YINOJOTOAD ———
o6l
MO
14 Si L
120 38 eny or Nar AVH 100 d3s onv anr NAr AV
L o o \ . N R
21 248
z z
=] =]
= =
Log m Ni o m
& z
= @
] n
ey B Loy 3
7 3
L 09 09
7 7 s.
100 di8 ony nr N AVA 100 LE ony mr NN AV
0 L : " o i
64 §-11
5 =
o g
2 2
Lot o toe &
E §
7 A
o} g
sr 3 Lo 5
o — M M
YOONYTVD ————
VEDOOVID o 08 Lop
VOO —
2061
MOTANO
CL £13

IHIA H3d 5IYNOIAIGONI




‘C91 ®e] JO suor3ea orfefed pus TRIOIITT ‘MmoTJuT 3sBY =Yl UL (651
PUE (861 3uTanp va900pPERT) puE BPTOUBRTR] ‘EpTodolIL) JO souspunge 2yl ur s=8uBly) "11 *SIg

loo 38 ony anr Nor A 130 438 Y iy Nar AV 100 J38 any anr NAr AW

‘8861 IO suoseas azlem uado oyl

SHLA H3d 8Ivnainan

17

AWM H3d STYNAIAIONI

oz 0z
=] =]
£ £
= o
| c
>
o & o &
= -
3 g
Log M I M TvioL
09 YIOMYTVD e
VOOV — e
VUIOUTTIoAD ———
oBEL
MO L
08 02
oo 438 ony anr NNr AVH 120 d3s ony anr NOr AVA 100 d35 ahy anr NP AV
. o . . . . o . N N "
oz _. oz
=z Z
=] g
2 5
m =]
o & o £
I 'y
3 g
M TriaL | M winL
o9 YIIOHY VD ————— o VOOHYTVD  sccscmsesmnn
WMEOM ) ——e VU0V E) ————
L T S — VOGO
i 18 [21::1 8
Tualtin MOENY LTV
o 0 [v]
100 435 ony e Nnr AV 100 d3s any me NOr AVA 130 438 any e Nap AV
1 o N o z L L i)
L. IS . -0
g g
g £
g g
= b3
or b lor @ Lo¥
o o
g o
wiEooae ——
WVIOLOTIAS
BE6L
MO LY
] 08 ot

JEUN H3d STYRQIAIGN]



18

*€LE aYe1 jo suopBex of8eTad 1amol pue OT3eTad addn ‘reip3jv IYI UT QEGT Pum
6861 8861 J0 Suoseds iajem uedo a3 wmwunﬂ BIBOOPET) PuUR EPTCUETEB) ‘®prodolni) jo @ouspunge ayl ur sa8uey) g7 914

100 d3§ ony ane Nar AYW 100 435 eny anr NOr AVIN loo d3s BNy anr NP AVH
z S
= =]
4 2
] =]
S g
@ b
a -l
5 g
M M VIO, —— Fszk
YOONYTVD e
VIEOOVTD e
VOOIOID —mme l-os1
0661
Tveoun
L1138
100 L= ony e Nar AYW 100 LEL vV nre NAP AVH 100 d3g ony nr NAP AVA
L S o L L . . A ¢
Loz |z
g = & Lo
3 g
5 ot m )
= L]
o
3 oL o Loot
M Iset M VIOL L52L
VOIGHYTY) —
VES00VY —— e
oSt VOO0 — 5t
[-1:.: 18
“uaiLn
11113 G2l
100 435 env ne NP AVH ' 100 g8 ony ne NAP AYA
] 52
—_ los = -08
F [=]
s :
g 8 € Lat
c b
m Loas .mm oot
m ™AL |SZL M THLOL st
m VOIONYTYD  ——erree VOIONVIVD e
IV — wvizooqvTy —
VOIOdOAD oGl VOIOJONIAD —me -ogL
:401:18 st
oEVidd  e3ddn LR
sl Sk

34U B3d STYNTIAIGNI JHIF H3d STYNAINCNI

SHIM HAd SVNIAION



19

TLLE PAET Jo suoldal 9T3eTad 18mol pue drSefed iaddn fTeI03IITT Sul UT QEET pur
6861 ‘8861 JO suosess Isjem uado Byl Sutanp gisvope) pue epfoueTen ‘eprodoro4n Jo aouepunge ayar ol saduey) ‘g1 'gig

3HLM H3d S1YNAIAILN

JHLM H3d STVAOIAIONI

100 36 oAy mr NAe AV 130 EELS any anr NP AV 100 d3s onv nr Nere AYW
— . \ " L 0 R . , s . o _ . . 0
— !I.,.,-,.’nll.ll\\ == s - J—
Ni g 0s
= F
8 [+]
£ 2
rooi B rooL 2
£ E
B o
ﬁ a}
lost 5 oot 5
3 3
oL M ™o 5 ™IOL
VIIONYTYD  rrrerre— YO TYD e YOIOMYTYD s
wuIooovs — e VHI0aVTS 00z WiEsOV ) — |- ooz
YOOI —— VUOJTIZAD VEIDJOTIAD e
0661 DE&L 0661
omvDd  HINO OOVRd  W3ddn Tvuoiin
052 nse
1mo | d3s BNy nr NAe Aviy 1m0 d3s oy Tnr AP AV
Log &'
=z b4
<] =1
£ =
l-oaL m -00L m
5 =
b b
e -
losy B lost B
M M b L7 T- T Q—
YOIGHY VD ———rme
l ooz DOZ VZ20OVIY —
YOIOLOTOAD —rreemsia—
151
TWHoLR
05T Sz
100 d38 eny ane NOP AV 120 d35 ony Tnar Nnr AVYW
. \ ) : 0 . . A . I
o " i s ——
-5 oS
z S
=] o
= <
00l m oot m
= 1
@ o
z n
los: 5 loay
m "
& iy M via
L T R, VUIONYTYD e
0o2 TSV D — ooz VUTOONED e
VRICJOWAD YOO oD
172419 1118
DEVIEd  Eddn Tuoun
nee 5e

AWLN H3d STYRAINON



INDIVIDUALS PER LITRE

INBIVIDUALS PER LITRE

INRIVIDUALS PER LITRE

20

250 250
WEST INFLOW QUTFLOW
1988 1888
GYCLOPOIDA CYCLOPQIDA
200 CLADOCERA 200 CLADCCERA
CALANDIDA CALANDIDA
TOTAL E — TOTAL
150 E 150
o,
a
5
100 o 1004
2
=]
=
50 50
e
o e S — . 0 D :
MAY JUN JUL AUG SEP QCT MAY JUN JUL AUG SEP ocT
250 250
WEST INFLOW OUTFLOW
1989 1889
CYCLOPOIDA CYELOPOIDA
200+ CLADOGERA 200 CLADGCERA
CALANOIDA senvenaseneees CALANGIOA
TOTAL = — TOTAL
1504 E 150-|
o
9
3
100 g 1004
=
=]
=
50- 504
A e e — . .
MAY JUN JUL AUG SEP ocT MAY JUN JUL AUG SEP oCcT
a50 250
WEST INFLOW OUTFLOW
1980 1930
CYCLOPOIDA CYCLOPOIDA
200- CLADOCERA 200 CLADOCERA
CALANOIDA CALANDIDA
TOTAL g TGTAL
1501 E 150
o
.
=1
100- g 100
=
=]
=
50+ 50
i—— T gy _"‘_:':_-:".—‘;--._\ T ey |
c T ¥ T T ¥ C T T L T T
MAY JUN JuL AUG SER oCT MAY JUN JUL AUG SEP oCcT

Fig. 14. Changes in the abundance of Cyclopoida,

water seasons of 1988, 1989 and 1990 in

Calanecida and Cladocera during the open
the West inflow and outflow of Lake 377.
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Fig. 16. Changes in the abundance of Cyclopoida, Calanoida and Cladocera during the open

MAY JUN JUL AUG SEP CCT

water seasons of 1988, 1989 and 1990 in the littoral and pelagic regions of

Lake 938.
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Appendix 1.1a. Mean abundance (individuals per litre} of zooplankton species life stages in the pelagic and littoral regions of Lake 149, 1988.

REGION
MONTH
DATE
DAY
TOTAL DEPTH {m)

SPECIES R
C, b, thomasi FEMALE
FEMALE WITH EGE
MALE
CGRERODOID 1=V
. TOTAL
A. vernalis FEMALE
FEMALE WITH EGG
MALE
COPEPCOM 1-V
TOTAL
M. edax FEMALE
FEMALE WITH EGG
MALE
COREPODID |-V
TOTAL
T. p. mexicanus FEMALE
FEMALE WITH EGG
MALE
COREPODID 1-V
TOTAL
M. albjdus TOTAL
E. agilis TOTAL
C. v. rubefius TOTAL
0. minutus FEMALE
FEMALE WITH EGG
MALE
COFEPODID 1=V
. TOTAL
D. oregonensis FEMALE
FEMALE WITH EQQ
' MALE
COPEPONID 1-V
TOTAL
D. deilfs FEMALE
FEMALE WITH GG
MALE
COPEFODID 3-Y
N TOTAL
E. lacustris ADULT
JUVENILE
TOTAL
CYCLOPOID NAUPLII Ni-6w1
CALANOID NAUPLII it
0. g. mendotae FEMALE
FEMALE WITH EGB
MALE
JUVENILE
3 TOTAL
G. lactistiis TOTAL
S. velulus, TOTAL
C. sphaericus TOTAL
B. longirostris ADRIUV
FEMALE WITH EGQ
FOTAL
A. affinis TOTAL
. leuchlenberglantum  ToTAL
H. gibbantm TOTAL
L. Kindlif TOTAL
P, pedictius TATAL
5. n“uﬁ_.E ina TOTAL
S. kingi TOTAL
. sardidus TOTAL
0. dentala TOTAL
B. deplictlatus TOTAL
E, famellatus TOTAL
A, hampae JOTAL
M. falicomis TOTAL
Chaoborue sp. TOTAL
CYCLOPQIDATOTAL Ind.L-!
ind.cm-2
CALANOIDATOTAL Ind.L-!
ind.cm=3
CLADCCERATOTAL Ind,L-!
Ind.cm-2
TOTAL Ind.L-1
Ind.cm-2

* Intarpolated valuss

JUNE
2

154
16.0

2,00
400

amno o
o
n

£8g

0.13
Q.15
24.06
9.86

0.13

10.02
10.02

14.70

0.02

JUNE
18

168
16.0

6.01
6.01

.30

002
002

48.43
8.01

0,67

4.68
71.48

73.48
.00

10.68
0,12

JUNE
a0

182
16,0

0.18

85,8
a8
1.8

130.0
43.7

2277
76.44

JUuLy
14

186
180

as
23

oo

Bo o
2582 339

D
I

018
0.02
0.10

0.27

4.01

248y
8.02
4.01
12.02

3.34
002

NS*

a10
16.0

.08
0.02
Q.08

0.18

17.70
1.00

a.67

2400
11.38
2.67
14.03

1.87
1.69
.02

AUG  AUG SEPT SEPT

PELAGIC
i1 25
224 238
16,0 1680
087 134
0687 1.34
0.67
0.67
0.87
0.03
0.4  4.01
534, B8
578 1288
0.02
0.02
Q.67
003 .67
1202 B.68
4.67 0.67
33 534
.94 334
14,70 18.70
134 4.68
1603 23.08
234 067
0.03
002
19,1 234
a.4 7.8
0.7 1.3
0.2 1.4
24.1 0.7
a1 0.2
43,6 Eb.4
1475 18.82

7
251
16.0

0,03
0.02
072

4.0
0.67

1,34

89.34
45,42

52,77

0.08

21
265
16.0

0.13
0.80

8.01

OCT SEASOM
14 MEAN
250
1640
0,02 0.00
0.27 0.03
0.40 o1
0.58 0,14
0.67 1.87
0.87 1.87
0.13 1.08
0,13 1.08
2.67 214
0.08
0.57 0.13
267 10.05
8.01 15.38
0.59 D.28
0.04
0.6 0.21
1.84
1.20 247
0,00
0,04
0.04
3.3 18.27
2,10
2.59
0.67 4.01
16,83 18,81
1.34 4,88
17.97 41.48
0.87 0.07
1.24
1.87 4.78
0.06
n.03
10.8 aa.7
3.8 12.3
1.2 4.8
0.4 1.6
20,8 63,2
8.9 17.9
azd 84,8
10.95 31.78

JUNE
2

154
14.3

-
t

=0 O
-8R

JUNE

160
4.3

&.74

8.67
10.42

1.04
0.11

521
6,68

0.74

a.72
67.70

71.42
0.30
0.08

0.74

JUNE
ao

182

14.3

134.8
18.98

JuLy
14

196
M3

4,48
4,48

0.08
o.02
0.04

a.34

0.18
0.18
448

5.21
18,37

18.37
0.16

285
a1

JuLy

210
14.3

0.0
8,70
871

288

10.04

1.12
20,48
52,40
80,02

45.1
3.36

0.07
Q.07
4,58

8,70
25.87
0,37
28.04
1.93
0.08

0.01

[iA1]]

144.7
ia.2
4.9

494
E5

1830
24,30

LITTORAL
AlUE  AUR  SEPT SEPT
n 25 7 21
25 a8 281 265
4.3 143 43 143
0.02
0.06
0.07
0.02
883 22 1.48
885 223 1.48
0.02
3,72 074 074 Q.04
a2 078 074 D004
1118 B.18 446
0.74
97.20 1116 870 074
77.38 1414 2.86
12848 3348 1118 3,72
004 011 004 0.04
0.02 0,74
0.92 0,02
074 074 074
082 0GB 1.54 004
074
0.74
50.59 4018 883 223
72 149 223
670 448 223 074
B.18 618 4486 223
34.97 1480 B845 40.92
0.74 268 883 288
85,71 1788 7788 43.80
372 074
oha ooz 030 074
0.02
0,74
897 787 218 7.8
23.9 8.6 27 1.0
4.5 a1 3.5 0.0
0.6 0.4 0.5 0.0
644 D313 844 478
a8 38 108 8.0
2468 111.0 1087  6G.2
31,29 12.87 13.81 B.86

QCT SEASON
14 MEAN
280
12.9
o.02 t.00
1.48 0.15
1489 .26

2.09 0.41
.00

342

3.43

0.00

.09

.09

0.74 525
0.41

4.a7

a7z 2295
4.46 a7.27
Q.17 Q.17
o.o8

.08 0,08
1.87

0.28 2.00
0,07

0.07

0.00

0,00

223 a1.08
4,50

ooz 0,00
0.02

o.02 .02
a8

.74 4.96
14.14 3575
.74 2.34
14,88 38.08
0.74 0.07
0.63

288 4,20
0.04

0.00

0.02 0.15
0.00

- Ny 74.4
1.2 8.4
0.3 4.9
1A 0.8
19.4 50.8
24 B.4
20.9 1.e
.69 16.680
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Appendix 1.1b. Mean abundance (individuals per titre) of zgoplankton species Iife stages in the pelagic and littoral regions of Lake 149, 1989.

REGQION PELAGIC LITTORAL
MONTH MAY MAY JUNE JUNE JULY JILY AUG AUG SEPT SEPT OCT OCT SEASON | MAY MAY JUNE JUNE JULY JULY AUG  AUS  SEPT SEPT Ooﬂ OCT  SEASON
DATE 17 3 14 28 12 - 8 ] 21 [] 20 4 17 MEAN 17 a1 14 28 12 26 9 23 [} 20 17 MEAN
DAY 137 151 @5 {79 183 207 221 235 248 263 977 20 - 137 151 165 179 183 20Y @231 235 249 263 mﬁ 20
SPEGIES TOTALDEPTH(m) 1885 158 158 158 159 158 158 150 458 1585 168 1808 1225 16 M8 16 8 16 1.6 1168 1.8 116 1.6 118
C. b, thomasi FEMALE  0.16 087 194 .18 .82 0.46 0.12
FEMALEWITHEGE 0,02 u.00
MALE  0.02 0.87 101 a.14 2.30 0.18
COPEPODID 1=V 34,54 1.34 1.68 538 d4.58 | 282 276 0.82 278 874 1.48
. TOTAL 34.73 1.34 .02  7.79 980 262 93.68 0.92 278 1150 1.78
A. vemalis FEMALE
FEMALE WITH EGG
MALE 047 0.01 0,02 0.82 0.08
COPEFODID1-v 665 10,75 470 1210 1880 1B.14 “ 1277 403 470 9965 638  8.74 901 | g1 B28 738 W02 650 1748 2146 27§ 276 460 AO6  7.62 8,17
TOTAL 665 10.76  4.70 12,10 1640 1831 1277 403 470 488 688 874 903 610 830 796 1012 1748 1748 20168 278 278 A60 505 7.62 8.25
M. edax FEMALE 0.08 0.0 0,08 012 002 0.02
FEMALE WITH EGB
MALE 0.08 ng2 o2 0,01 012 0,92 0.82 0.10
COPEPODID 1-V  0.0B 268 538 104 530 8.06 202 202 2.25 0.12 4.0 082 460 920 0.82 D0.81 0,48 1.80
. TOTAL 0.0 268 554 134 530 A0 202 .02 2,28 0.32 4083 1.6 460 920 0.2 0.01 0.46 1.82
T. p. mexicanus FEMALE 806 336 268 1.84 538 672 1210 1210 4,23 .92 t.04 968 552 (B4 GB.B8 B28 10.12 17.02 4.41
FEMALE WITH EGG 067 067 025 134 057 0.67 0.38 012 045 988 082 032 085 .48
MALE 1.34 1.384 538 470 134 134 286 605 3.6 295 n.g2 552 13.80 644 104 002 368 AB) 4.14 3,88
COREPODID 1=V 087 134 403 1210 1142 10848 13.44 1277 24,19 2285 14.45 11.40 0892 0.82 BB 1504 1472 8220 1472 1280 17.48 2660 11.50 12,91
. TOTAL 067 202 605 1874 2160 27.55 1680 1949 34,37 42.00 29.50 18.33 082 276 280 1875 3588 4508 1872 1076 20.44 4370 5268 20.87
M. albidus TOTAL 0,02 0.08 : .o 0,12 0.01
E. agills TOTAL 0.2 0.01
C. v. whellus TOTAL 0.62 0.92 0.46 0,19
D. minulus FEMALE
FEMALE WITH EGA
MALE
COPEPADID 1-¥ 0.67 1.34 0.17 | 0.7 082 1.84 0.30
. TOTAL 0.67 1.34 0.17 | 0.87 o0.82 1.84 0.30
D. oregonensis FEMALE 024  4.03 050 194 Q58 118 042 007 067 235 1.18 023 0085 061 082 276 085 - 0.69 0.02 068  1.30 0.68
. FEMALE WITH EGG 015 034 008 003 003 06 006 0.03 0.34 0.15 035 023 032 002 035 0.05 0.08
MALE 0,08 2.02 269 1.34 042 078 D02 0.2  0.34 1,33 6767 002 023 068 069 082 0892 035 0.2 005 0.5  1.98 0.40
COPEFODIDI-V 377 7,30 269 202 7.39 403 470 1008 874 14728 235 269 5ED| 044 B44 0B2 2?6 b5E2 368 552 0368 278 0.2 323 414 3,95
. TOTAL 418 13,58 571 344 AGE  8.17 674 11.84 B.50 1487 270 6.53 785) 048 725 210 447 748 VA1 621 449 208 028 448 680 522
D. sicilis FEMALE
FEMALE WITH £6G
MALE 0.67 0.67 &1
COPERODID 1-V
. TOTAL .67 0.67 0.11
E. lacustiis ADULT 017 0.08 0,02 ©o0.02 012 0,12 0.8 0.03
JUVENRE  0.63 0.67 0.11 | 0.44 D.08 . 0.04
i TOTAL 063 0.7 0.8 0.67 0.02 03| 044 012 042 008 0.05 0.07
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Appendix 1.2a. Mean abundance(individuals per litre)of zooplanktonspecies life stages inthe pelagic and littoral regions of Lake 164,
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Appendix 1.2b. Mean abundance {individuals per liire) of zooplankton specles life stages in Ihe pelagic and ltloral regions of Lake 164, 1989,
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Appendix 1.2c.

Mean abundance {individuals per litre) ol zooplanklon species life stages in the pelagic and littoral regions ol Lake 164, 1290.

SPECIES
€. b. thomas!

A vernalis

M. edax

T. p. mexieanus

M, albldus
E agillis
D. milnutus

D, oregonensis

0. sicilis

A. denlicornls

E facustds

GYELOPOID NAUFLY !
CACAROID NAUPLIT Nt

D. rtrocurva
D, g. mendolae
0. fonglramis
0. pavulz

0. msaa

8, langlostils

A curviposirs
m. .un_h__n._m__
£ sdmifeiue
L sordidus
S, kn

L. safifera
Chaoborus g,

GYCLOPOIDA TOTAL ind. Lot
CALANCIDATOTAL Ind.L=!
CLADOCERATOTAL Ind,L-!

TOTAL
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Appendix 1.3a. Mean abundante {individuals per lire) of zooptankton speciesile stages in Ihe oulllow from Lake 164 during the open waler eeasons of 1928 and 1989.

REGION
MONTH
“oav

SPECIES
C, b, thomasi FEMALE
FEMALE WITHEGE
MALE
COPEPODID 1-V
TOTAL
A varnalls FEMALE
FEMALE WITHEGG
MALE
COFEPODID 1-¥
TOTAL
M. edax FEMALE
FEMALE WITH EGG
MALE
COPEPORID 1-V
TOTAL
T. p. mexicanus FEMALE
FEMALE WITH EGG
MALE
noumvon,“.uo “.H
M. albjdus TOTAL
E. agliis TOTAL
D, minutus FEMALE
FEMALE WITH EGG
MALE
COPEPODID 5=V
TOTAL
D. oregonensis FEMALE
FEMALE WITH EGG
MALE
notm_uOD,“._uD.“.MM
. sicills FEMALE
FEMALE WITH EGG
MALE
n01m100.“.m-“..u.m
A denlicamls FEMALE
FEMALE WITH EQG
MALE
n%mvﬁﬂ..uﬂ .“.mm
E Incusids ADULT
o
CYCLOPOID NAUPL Ni-Rvi
GALANOID NAUPLI Ni-Nv|
D, retrocurva FEMALE
FEMALE WITH EGO
MALE
JIVENILE
TOTAL
0. g. mandotae FEMALE
FEMALE WITH EGQ
MALE
ke
D. tongiremis FEMALE
FEMALE WITH EGG
MALE
JUVENILE
TOTAL
D, parvula FEMALE
FEMALE WITH EGI3
MALE
JUVEHILE
TOTAL
L. sea FEMALE
FEMALE WITH £EGQ
MALE
JUVENLE
TOTAL
B. fengitosirds AD+JUV
FEMALE WiTH £G0
TJOTAL
. tsuchlenberglanum TOTAL
G. sphasicus TOTAL
H @E_EEE TOTAL
L Enagl . TOTAL
C, lacustrs TOTAL
A elfinis TOTAL
F. padicuius TOTAL
8. crystaliina TOTAL
A qgia Hﬂh&u:.m TOTAL
£, denticuiatus JOTAL
m_. __rn._._._n____nhcn .._—.M._SZ._.

e
A cunviiosids TOTAL
[+X ‘na s TOTAL
£ 1. poppel TOTAL
S, 54 %ﬂ:ﬁ TOTAL
i soraigus TOTAL
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Chagborus sp TOTAL
CYCLOPOIDATOTAL nd.1-1
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o040 005
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n.1a 0.02

0,01

0.00

.02 0.00

002 004 OO0 0.05

1002 416 060 5.10

202 054 2.92

184 080 iB® 160 246

1260 560 260 160 1047

TOTAL



31

Appand[x 1 Sb MGan abundance (lndl\dduals per litre) of zooplankton specles life stages In the autflow from Lake 184
& open waler asason of 1980.

REGION OUTFLOW
MONTH MAY MAY JUNE JUNE JULY JULY JULY AUG@ AUE SEPT SEPT OOCT GEASON
DATE a 22 & 18 3 17 <h| 14 28 11 25 -] MEAN
DAY 128 142 1568 170 184 188 212 229 240 264 288 282
SPECIES
C. b, thomas! FEMALE
FEMALE WITH EQG
MALE ' n.02 0.00
COPEPQULIDI-V 200 0.40 0.40 0,02 4.18
ToOTAL  2.00 0.40 0.40 ° 0,04 a.12
A, varnalls FEMALE
FEMALE WITH EGG
MALE 0.04 0.10 0.01
COPEFODID 1-V 1.20 0.40 1.80 0,40 0.04 0.40 0.29
TOTAL 1.20 0.04 0.40 0.10 1.Bq 0.40 0.04 0.40 0.28
M. adax FEMALE 0.02 o.00
FEMALE WITH EQQ
MALE 0.20 0.01
COPEPODID 1-V 080 0.40 0.04 1.20 0,08 0.13
TOVAL 0.02 1.00 0.40 0.04 1.20 0,08 0,12
T. 8. mexicanus FEMALE 0,02 0.80 0,40 1.20 .02 0,40 G.e0 0.18
FEMALE WITH EGG 0,02 0.40 a.02 g.02
MALE 0.80 0.40 0.18
COPEPODID 1-V 3,80 2.00 0.04 0.80 0.40 0,40 0.40 0.84
TOTAL 0,02 6,80 4,80 3.22 0.08 1.60 0.42 0.40 1.60 1.08
M. atbidus TOTAL o.00
E aglils TOTAL 0.02 0.01
D. minutus FEMALE 0.04 0.02 a.01
FEMALE WITH EQQ
. MALE 0.0z o.04 0,02 a.02 0.02 0,04
COPEPODID 1-V 0.20 0.10 0.10 004 0.02 0.15
TOTAL ‘D22 0.04 0.08 0.12 0,14  0.04 0.02 0.18
0, cragonenais FEMALE
FEMALE WITH EGG
MALE 0.00
COFEPODID 1~V 0.80 0.14 0,12 D002 0.21
TOTAL 0.50 8 D034 042 002 0.18
8. siclifs FEMALE 0.02 0.40 0.02
FEMALE WITH EGQ
MALE
COFEFCDID 1-V .00
TOTAL .02 0.40 0.02
A danticornis FEMALE
FEMALE WITH EGG
0.00
COPERPODID 1-V 0,90
TOTAL 0.00
E, lacuatris ADULT . o.n2
JUYENILE 0.04 008 022 o.02 X 0.08
TOTAL 0.04 0.08 0,22 n.G2 0.07
CYCLOPDIO NAUPLE NE=tvl  2.40 0.40 3.60 0.40 15.20 240 5,80 1.20 1.20 1.80 3.16
CALANOID NAUPLH NI-NVI 200 .20 0.80 0.40 4.80 1.20 1.680 0.40 1.45
B, ratrocurva FEMALE 0,00
FEMALE WITH EGQ
MALE
JUVENILE 0.04 092 ' 0.00
TOTAL 0.04 002 o,00
D. . mendotan FEMALE
FEMALE WITH EBG
MALE
JUVENILE
TOTAL
D. fongiremis FEMALE
FEMALE WITH Eag
MALE
JUVENILE
TOTAL
O, parvula FEMALE
FEMALE WiTH EGA
MALE
JUVENILE
TOTAL
D. roser FEMALE - c.0co
FEMALE WITH EGG
MALE 0.0o
JUVENILE .
TOTAL 0.00
8. lengirogiris ADwJUv - 0,02 1.20 1E.80 240 | 28,00 0.40 5,80 3.07
FEMALE WiTH EQG 0.04 0.40 0.40 1.60 1.60 0.19
TOTAL,  0.08 1,20 18.00 2,80 27.80 0.40 7.20 2.87
D. lsuchtenbarglanum TOTAL 941¢ 002 002 002 n.02 0,07
C, sphanricus TOTAL 0,40 0.1
H. glhberym TATAL 0,10 0.06 Q.10 n.10 0.08 0.02 0.02 013
L. Elncull TOTAL 0,02 0.02 0.00
C. lacustris TOTAL 0.02 0.10 0.04 0.04 D.80 0.08
A, aflinls TOTAL 2.02 0.04 0.02 D.o2 C.40 0.05
P, pediculus TOTAL 0,04 .08 G.01
5, ciystaliina TOTAL 0.30 a.02 0.02 0.08
A, quadrangularis TOTAL .01
P, deatlculatus TOTAL o.00
£, lamallalus TOTAL 0.00
A. harpae TOTAL 0,02 0.00
A, ourvirosuls TOTAL 002 .02
Q. gractiis TOTAL a.02 002 0.02
F, I poppal TOTAL 002 0.02
8. serrulalus TOTAL N
i sordidus TOTAL 0.40 0.14
3. kingl TOTAL 0.02 0,02
L. s#tifera TOTAL 0,02 o.02
Chacborus sp TOTAL 0.10 0,00
CYCLOPOIDA TOTAL Ind.L-t 4,42 2.00 4.08 1.60 21.10 8,02 170 1002 1.68 1.64 3.64 4,35
CALANOIDA TOTAL ing.L-* 200 124 0B85 0B84 584 034 150 188 0458 0.02 040 1,77
CLADOGCERA TOTAL Ind.L-! 0.8 0.44 g.c2 .58 1870 3.08 0.22  2n.48 044 012 T.66 3,34

TOTAL Ind,L-! 0.58 3.88 4.84 402 43.54 9.24 042 40,08 258 1.78 11,70 10,75
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Appendix 1.4a. Mean abundance (individuals per lilre) of zooplankton species life stages In the pelagic and litloral regions of Lake 165, 1988.

AEGION PELAGIC LITTORAL
MONTH JUNE JUNE JUNE JULY JULY AUG AUG SEPT SEPT NS* OCT sgason] JUNME JUNE JUNE JULY JULY AUG AUB SEPT SEPT NS-  OCT SEASON
DATE 2 18 30 14 25 11 25 7 21 14 MEAH 2 16 30 1 28 11 25 7 21 14 MEAN
DAY 154 168 182 196 210 24 238 261 265 206 154 168 i1 183 210 224 208 251 265 208
SPECIES TOTALDEPTH{m) 20.0 200 200 200 200 200 200 200 200 20.0 20,0 2.5 2.8 2%5 2.5 26 2.6 25 215 215 216 216
G. b. thomas! FEMALE 0.1 0.00
FEMALE WITH EGG
MALE 003 001 000
COPEPODID §-V  3.72 0.11 0.0% 035 | 0.50 a.02 0,01 0,05
TOTAL G.74 on 0,05 0,35 | 0,50 0.02 002 001 0.05
A vemalis FEMALE 0,01 0.0t 0.co
FEMALE WITH EGG
MALE 0.4a .01 004 | 0,10 001 o.M
COPEPODID |- 3,19 2143 1.60 053 1.60 0.53 g1] 027 277 6532 1.63( 180 0.80 0889 248 002 0.01 0.60 074 049 0.79
TOTA., 3,18 255 160 053 160 055 (R ]] 0.21 277 bB32 1.67| 208 102 088 248 D004 001 450 074 083 080
M. adax FEMALE 0.53 0,11 0.05 0.0 .00
FEMALEWITHEGE (011 0.01
MALE 021 043 0.03 a.o054 0.0 Q01 001 0.10 D0§ 0.02
COPEPQOD 1-V  3.19 10.11 213 1.08 1.60 1.08 0.11 0.21 0,13 1.78 4.86 B.42 ¢.B0 0.9 0.01 0.50 0.01 .04 1.48 0.74 i)
TOTAL 4.04 1063 2.13 06,11 109 160 106 011 021 0.1 1.91{ 487 944 051 100 0.00 050 ©.01 0.04 143 0,78 71
T. p. mexcanus FEMALE a.19 §32 319 108 0.11 1.66 0,53 1.32 2.48 4,45 1.48 088 0.50 .60
FEMALE WITH ECO 0.04 011 0.2 0.32 1.60 0.21 0,10 Q.05 .01
MALE 268 053 266 426 063 160 003 1108 106 108 140 050 D0.89 1.58 1.48 0.50 @88 0.50 0,50 0.50 .72
COPEFODIE [-V 4268 780 818 106 1,60 160 011 .08 266 4.28 2.62 3987 488 047 140 060 149 089 188 1.24 Q.50 .a7
AL albidus «Wﬁ# 682 11.74 588 10858 h&4 6585 024 219 426 532 6545| 050 V.54 486 997 448 148 1.8 248 248 174 .09 4.5
£ agilis TOTAL  1.06 0.10
C. v, rubsallys TOTAL 0.50 0.05
ar wou ] - TOTAL
. minfus FEMALE o1 011 001 805 K] 4067 oM .00
FEMALEWITHEGG (.03 001 6.0 .00
MALE 021 0.21 0.05 0.0% 041 000 001 001 089 0CO1 002 .10
COPEPODID 1-V 108 083 0ot 0.0 .18 0.6 om .00
TOTAL 0.24 1,38 064 0,07 005 a.om 001 0.01 22| 011 Dot 0.01 1.00 002 002 0.01 0.01 .11
D. oregonensis FEMALE 011 003 004 001 001 001 0,01 0.0y .02 | 0.0 0.01 .01
FEMALEWITHEGG (.03 Kil]
MALE 0.05 043 0.3 0.07 0.01 0.03 07| 0.0 0,01 0.01
COPEPODIDt-V 0,53 1.08 a.o 003 001 03 0.01 .16 0.01 0.69 0.1 0.09
TOTAL 0.72 112 O67 003 o008 001 003 001 003 003 004 .24 | 0.20 001 102 0.01 o1
0. sicis FEMALE 1.08 .10
: FEMALE WITH EGG
MALE 0.53 0.05
COPEPOOID §-V .
TOTAL 1.06 0.53 .15
E lacustis ABULT 0,43 0.05 011 08 0.0 .00
JUVENLE 053 o0.53 0.11 .11 050 0,10 0,05
TOTAL 088 053 0.11 0.056 0.1% 16 ) 051 010 0.06
DMD_.D_...D"B NALIPLIL MNI-NVI 38.00 1084 2660 2.688 1277 1117 0.72 288 10.11 8.31 8,51 124112331 1637 045 8BB4 744 7094 0B0 &A6G 050 223 387 7.37
G ID NAUPLI Ni=NVI  3.18 372 268 053 053 .27 0,53 04 8.43 268 0,09 0,63 0.89 1.91
D. mimcuna FEMALE  1.08 108 053 001 002 a0 oos 091 027 | 0.03 0,10 041 .01
FEMALE WITH EGG o1 4.01 .08 o.11 0.03 n.ot a.ot 0.00
MALE 0.0 0.0 .00
JUVENLE  0.53 268 3872 213 0.4 093 0.0 0.83 G0 0,10 050 010 0.07
TOTAL  1.60 an 266 479 268 0.06 0.03 .08 15 .21 112 0.02 0@ 0.10 0.80 0.01 0.01 0.10 0.0% o.m 0.08
0. g. mendatae FEMALE
FEMALE WITH EGG
MALE
JUVENLE 0.53 0.05
TOTAL 0,63 0.05
0. longlramis FEMALE
FEMALE WITH EGG
MALE
JUVENLE
TOTAL
D. parvula FEMALE
FEMALE WITH EGG
MALE
JUVENILE 0.01 0.00
TOTAL 0,01 0.00
C, facustis TOTAL 3.1  0.04 0.01 00t 009 030 | 0.01 050 020 0.99 0.50 0.25 0.2z
G. sphasricus TOTAL .
&. fanglrostns ADGANY 4,78 2234 2447 318 272 4928 108 084 651 745 46038 VB0 983 3274 1338 1091 664 149 240 247 198 168 1,88 V.84
FEMALE WITH EQG 001 0405 019 032 0.05) 0BG 0.50 0.20 040 0.14
A atfinl MW%»_._. 478 2234 2447 310 472 428 108 0.85 867 763 670 T.64 1042 3323 10,08 1M 684 149 243 347 mmm Wmm 2,38 mm“
affinls - . .
D, teuchianbarglanum TOTAL 0,1} 053 001 1.6 0B3 004 001 0,01 1.26 028 1688 148 01 41
H muvn_.::.. o TOTAL 6,04 851 788 213 1,08 o001 0.0t 261 0,05 009 0,90 0.99 001 oM 0,20
W _.ﬁ. I ’ Mwﬁﬁ a2t 001 0.04 0.01 0.02 o0.02 0.02 a.00
3 eufus
E “nwm\u._mE:_n TOTAL 0.01 G.10 .01
A giadrangifars TOTAL
C. rectlimslis TOTAL
P. denticuialus TOTAL 0.01 0.50 025 o.o7
A hamae TOTAL [{Ki}] 001 o001 000
m. fal ﬂuha“...u %Wﬁp._n a.m 0.01 0,00
serrulatys
L salifara TOTAL 0.01 0.01 0.4
L sardidus TOTAL
Q. graciiis TOTAL
& kinglf TOTAL
Alanalla sp, TOTAL
Chaobarus sp TOTAL D13 0.1 . n.n2 0,04 0.0 0.00
CYCLOPOIDATOTAL Ind.L-1 50,34 30.64 4207 ©.28 28431 18.85 10.84 3,11 13.83 1849 1916 21.59 | 31.06 34.08 12,61 2040 11896 B8 248 787 &H0b0 65B2 588 13.50
PODA Ind.om-2 20,71 1281 1731 481 1082 7480 438 1.28 569 678 7B ©9.00] 458 509 189 283 176 145 0368 147 094 081 O0.BF 187
CALANOIDATOTAL Indl-! 4,31 626 367 063 173 001 057 012 004 038 068 181§ B28 a0 1.02 201 1.02  0.02 0.01 a0 001 158
Indem- 2,10 278 t50 028 071 o001 024 005 Q02 035 028 0747 1.5 046 0.15 044 0.6 0.00 0.00 g.00 0,00 023
CLADOCERA TOTAL ind.L-! 1598 30668 038462 10.71 750 682 162 070 B.70 7.81 €82 1207|1052 54.Y8 13.69 14.61 BB4 205 248 S5 203 273 241 9.00
roraL WIS EH BZ LB A gB S8 A8 f8 g8 du n fmig8 S0 SN gn in a2 R iR 08 Im 0%
| d val _Em_._mﬂh 2057 2018 3403 847 1482 1024 628 1.62 0,20 10,14 711,00 1482 | 7.47 1003 408 6560 3.20 t.08 073 .00 1.1 1.21 1.23 3.58)
“Interpolatad valusz
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Appendix 1.4b. Mean abundance (individuals per litre) of zooplankton species life stages in the pelagic and littoral regions of Lake 165, 1983.
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Appendix 1.4¢. Mean abundance (individuals per litre) of zooplankton species life stages in the pelagic and iitloral regions of Lake 165, 1990.

REGION PELAGIC LITTORAL
MONTH MAY MAY JUNE JUNE JULY JULY JULY AUB AUG SEPT SEFT OGT  OCT season| MAY MAY JUNE JUNE JULY JULY JULY AUGS AUG SEPT SEPT OCT OCT SEASON
DATE ] 22 5 L] <] 17 a 4 28 11 25 ) 23 MEAN g 22 5 18 a 17 an 14 20 11 25 g 23 MEAN
DAY 129 142 186 170 184 198 212 226 240 254 268 202 268 120 142 156 170 184 168 M2 226 240 254 250 282 298
SPECIES TOTALDEPTH(m) 188 158 198 198 188 198 1RO 108 168 198 196 198 210 242 242 242 242 242 242 242 242 242 242 242 42 244 -
€. b. thomasl FEMALE  D.50 128 0.3 0.06 0,15 a.62 Al 0,08 0,06
i L oz
g 3 . 0608 043 008} 0.0 0.2 0.02 .03 003
COPEPODI3 1-¥ 6&.HO 13.10 554 101 076 0D.25 0.0% 018 025 215] 412 968 041 0.41 0.21 0.01 0.2t 083 1.22
JOTAL 757 1482 588 101 078 025 0.0 025 0.80 238 | 422 10581 041 041 0.21 0.0t 0.28 0.82 1.30
A vernalis FEMALE 0.03 0.08 0.06 0.0 0.01 .05 o0.Q0
FEMALE WITH EGG
MALE 0.1 0.06 0.0 0.0 0.01 0,02 0.05 0.1
COPEFODID 1-¥ 428 2,02 1.0% 1.01 1.78 178 0.26 0.0t 025 237 369 141 &2 1103 1.24 0.4 .24 0BE2 041 103 ©27 062 374 1.00
TOTAL 428 2083 1.0 107 .78 176 033  0.0% 0.26 227 369 1.43 083 105 125 041 124 072 041 1.03 021 062 3374 1.0
M. adax FEMALE Q.06 .08 0.01 0,00
FEMALE WITH EGG 0.01 0.00
coreronb v D25 078 .48 227 187 08 101 202 0 01 076 076 074 088 5 a4
=) B \ 3 . . .01 , i . . . . 1.6 0.4 0.21 44 041 o041 082 021 021 048
JoTAL 0,26 208 028 233 107 L7B  {.0f 202 001 076 0768 074 101 1.85 o.a“ 0.21 “.aa 041 041 082 021 021 D48
T. p. mexcanus FEMALE 07 025 101 050 025 025 050 .76 076 0.08 045 0.21 0.62 0.21 0.82 D21 042 1,558 1,04 0,40
FEMALE WITH EGG 0.U8 0.06 0.6 0.08 0,06 0.06 0,08 021 0.02 001 005 0,05 001 0.01 021  B.o4
MALE 1.81 1.26 1.26 .26 0256 043 048 0,41 1.85 0.41 0.26 0852 042 0.26
COPERQDID {-V 025 378 Q.63 655 428 1134 202 050 353 706 246 02.48 0.08 5bG7 000 412 4531 &5 082 237 350 4900 1.04 354
M. albidus TOTAL 076 057 485 4979 838 4H8D 1310 208 050 435 HO07 368 4.48 D41 0.05 644 AB5 678 478 mmw 0B2 246 459 556 270 346
E agilis TOTAL 0.06 0.00 .05 0.00
C. v rubellus TOTAL
(XA wo_ﬂun__ TOTAL
0. minulus FEMALE 0,13 008 0.3 0.01 0.03 0.01 0.0 a.00
FEMALE WITHEGE 0.01 .05 0.o0
MALE 0,13 0,04 0,01 a0y .01 0,02 o002 40402 0,05 021 0.02
COPEPODID 1-¥ 141 0.25 0.01 .10 0.21 0.21 031 B.05
TOTAL i 025 028 006 0,13 001 0.03 1 X131 14 0.2 002 004 027 0.81 0.05 0,08
. oregonensis FEMALE nog Q03 0O .01 0.02 : 0.05 0,02 0.05 oM
FEMALE WITH £E0@ 0,04 ,00
MALE 0.03 0.08 - .01 0.05 0.00
COPEFODID -V  0.25 0.25 0.04 0.25 {.08 001 0.4 .07 0.21 021 0401 00 0.a5 0.04
JOTAL 026 008 0090 028 004 008 025 0.08 0.1 0.01 .09 0.23 0.21 0. .01 0,08 002 005 0.0 0,05
D. sicilis FEMALE 4.26 .02
FEMALE WITH £66
MALE 0.21 0.02
COPEPODIO 1-V 0.21 0.02
TOTAL 026 0.02 0.41 a.03
E lacusiids ADULT 0.04 003 0.0 o.M
JUVENILE 050 0.08 005 012 0,08 208 0,21 0.21 0.01 001 0.05 0.20
TOTAL 0,54 0,08 0,01 008 0,02 0.68 208 027 021 001 0.01 0.5 0,20
CYCLOPOID NAUPLI NI-NvI  7.580 1482 6.05 13.96 2016 9377 1688 208 605 178 657 1510 BEB 1320 865 B24 04% 071 1338 7.21 1524 2287 227 4583 §80 1092 B84 B.77
CALANOID NALPLD N-NVI 428 078 1,76 302 151 05 026 0.25 076 M25 025 05| 1.44 12,80 185 124 124 0# 021 b2 1.67
D. mImcurva FEMALE 0.03 0,28 0.06 0.25 008 DpoE 0,05 0,01 0m 0.00
FEMALE WITH EgQ 006 001 onr om 0.0 0.01 .01 oM 0.m g01 Q.00
MALE 0.06 .00 o.;m 005 0.09
JUVERILE 050 078 05 018 025 025 D06 0.25 .21 0.21 0.01 0.21 0.05 0.04
TOTAL oose o0bH4 078 077 028 025 050 0068 0O .08 037 .28 n21 .02 .21 0,01 0.e3 o1 Q.08
D, g mandaras FEMALE
FEMALE WITH EGQ
MALE
JUVENILE
TOTAL
D, longlremis FEMALE  0.01 0.00
FEMALE WITHEGG
MALE
JUVENILE )
TOTAL 0.1 0,00
D. parviia FEMALE
FEMALE WITH EGG
MALE
.
C. lacustiis TOTAL 001 0613 025 06068 003 0.2 o02 o041 0401 0.05 0.05 0.01 0.08
G. sphaercus TOTAL 0.76 0,08 0., 0.00
8. longimstis AwJUY 126 Q.53 504 262 252 0,57 1084 1986 9359 580 807 f210 2465 783 144 6BD 144 1009 271 106D 508 1772 227 601 w071 9E9 2058 8.59
FEMALE WITH EGO 05 035 0.50 126 02p 025 025 025 202 11.07 1.28| 062 D41l 0.21 0,21 o2 288 70 097
A alfint «Mﬁ” .28 403 &28 2582 3,02 mmm 1210 1411 378 W.WM £.32 1411 2272 m%m 208 7.21 1.44 1009 371 1401 538 17272 247 800 1183 1277 2500 858
affinls X - B
0. lsuchiznberglanum JOTAL o.M 0.01 0.00 001 g05 o0 621 @21 0Mm 0,04
H .&_SWQE..: JoTAL 178 221 1260 6,55 252 101 161 0419 008 001 o043 043 025 222| 062 185 005 208 096 038 o045 021 002 029 005 038 042 O.58]
L. Kndill TOTAL 001 004 001 006 0,03 0,03 001 | 0.0 oMM .04 0.01 0,05 0,65 003 002
£, padicufus TOTAL 0.01 0.13 0.0%
& crystaliina JOTAL G091 .10 0.03 0,01 | 603 0.05 0.21 .05 0,01 .03
A n.._nu._ﬁam_:__nzu TOTAL
G, rectimsiils TJOTAL
P. deniiculartus TOTAL
ﬁ w\n_ 1] . ﬁﬁ# 0.01  0.00
, lalicamis
8 serulatius TOTAL 0.0 oo 0.21 6.05 0,13
L selifera TOTAL
L sordidus TOTAL
0. pracliie TOTAL
5. kinglf TOTAL
Altnella ep. TOTAL
Ghaoborus sp TOTAL 0.18  0.03 0.02 0.02 0.0
CYCLOPOIDA TOTAL ind.L-! 1538 36.08 14.58 22.71 27.85 45854 2545 09581 8,98 2.27 13,92 2545 451 2248 [15.01 2174 150 13.3% 18.98 14,08 2148 3193 381 847 1222 17.50 1652 1504
Ind.cm-2 833 14668 800 &34 11.45 10,90 1047 1485 328 083 &£73 1047 768% 925] 203 418 022 184 277 205 0214 46 057 124 1.70 257 241 .20
CALANGIDA TOTAL ind,L-) 454 183 265 Aa.88 181 071 052 032 028 077 034 037 135§ 1.44 @73 o023 231 162 1687 D48 0.0 0.21 021 00z 0685 010 193
Ind.em~2 187 075 108 151 088 029 021 0.13 0.1 032 014 015 085| 031 244 003 034 022 024 007 002 003 003 000 001 002 020
CLADOCERA TOTAL Indi-1 305 624 1798 8.81 7.i8 588 1309 1483 4,38 656 9.48 1431 3341 11.27 | 253 907 165 12,38 489 1447 549 BZI 284 831 1145 1318 20.62 10,27
Indep-1 1.5 267 709 208 SR8 281 675 602 180 270 J.B8 hOBF 1374 463 043 £33 023 1.8t 073 212 DE0 266 0431 1.21 1.87 182 4.1 1.50
TOTAL indl-' 2267 4443 9518 3601 4484 6203 0065 50556 12.A1 5.83 24,15 4011 6228 8517 | 18.27 4754 3.28° 28.01 2551 3010 2740 50.20 .00 1000 23,60 3080 4524 27.25
Ind.c—2  8.45 1B.28 14.48 14.81 16518 21.57 1844 2079 628 3683 9564 1650 2151 1444 | 267 &85 043 400 3,73 441 400 735 1.03 3480 348 4B GOV 3.68
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Appendix 1.5a. Mean abundance (individuals per litre) of zooplankion species life stages in the East inflow to Lake 165 during the open water seasons
of 1988 - 1989,

1640

a4 7
37/ 265

YEAR 1908
MONTH JUNE JUNE JUNE JULY JULY AUG AUG SEFT S
DATE 1 15 29 13 27 10
DAY 153 167 181 185 208 223
SPECIES
G. b. thomasi FEMALE
FEMALE WITH EGG
MALE
COPEPDDIO 1-V
TOTAL
A vemalls FEMALE
FEMALE WETH EGQ
MALE
COPEPODID 1-V 0.16
TOTAL 0.18
M. adax FEMALE
FEMALE WITHEGG
MALE
COPEPOOIO 1-V 0.04 0.18
TOTAL 0.04 .16
T. p. maxicanus FEMALE 0.04 0,80
FEMALE WITH EGG 0.08
MALE 1.50
ey BB RS 4% 8
M. aibldus TOTAL
E. agills TOTAL .02 .
G, V. rubellus TOTAL
Bl wu_n J TOTAL 000
D. minufus FEMALE 0.48
FEMALE WITH EGG 0.08
MALE 0.48
COPEPODID 1-V
TOTAL 1.02
0. oreganensis FEMALE
FEMALE WITH EGQ
MALE .02
COPEROIAL XS 0.02
. sicilis FEMALE
FEMALE WITH EGG
MALE
COPEPODID 1-V
TOTAL
E lacustiis ADULT
JUVENLE  0.02
CYCLOPOID NAUPLIL ma O oo 8,00 0.80
CALANOID z.rm_urz NN 240
0. mtrocunva FEMALE
FEMALE WITH EGU
MALE
JUVENILE
TOTAL
8. g. mandolae FEMALE
FEMALE WITH E&G
MALE
._.n_._.z.>m
D. longiremis FEMALE
FEMALE WITH £GG
MALE
JUVENILE
TOTAL
D. parvula FEMALE
FEMALE WITH EQG
MALE
JUVENILE
TOTAL
G. lacustrls TOTAL
C. sphasiicus TOTAL, 018 0.08
8. lengirostis ADsJUV  0.04 1,60 4,00
FEMALE WITH EGQ 0.8Q
TOTAL Q.04 180 4.80
A afflnls TOTAL  0.02 0.08
D). lsuchitenberglantm TOTAL 0.B0 0.02
H msiaa TOTAL 002 0.8z
L. Bngit TOTAL
B padiculug TOTAL 0.02
8 crysialiina TOTAL
A qiladranguliads TOTAL
C. mciios(ils TOTAL
F. danileuiatis TOTAL
A qn_“_uhn TOTAL 0.02
M. lalicornls TOTAL
& sepyulatus TOTAL Q.02 0.04
L. selifara TOTAL
L sordidys TOTAL
a. um.ﬂnnw ToTAL
S. Kngtt TOTAL
Alonalia sg. TOTAL
GCheobarus sp TOTAL 0.04 0.02
CYCLOPOIDATOTAL nd.l-t 0.20 328 14,50 0,02 080
CALANOIDA TOTAI nd.|-t 002 0.02 3,44
CLADOGERATOTAL nd.L-' 0.24 168 010 592 002 0.04
TOTAL End, L~ 1.1 6502 0,10 2418 004 (.84

0.02
0.04 0.80 Q.02
0.02
0.8r 0402
o0.an .
a.02
084 154 004
084 184 0,08
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Appendix 1.5b. Mean abundance {individuals per litre) of zooplankton species life stages
In the East Inflow to Lake 165, 1930.

MONTi-I MAY MAY JUNE JUNE JULY JULY AUG AUB SEPT SEPT OCT OOT SEASON
DATE 8 2 5 19 17 an 14 28 " 25 g 23  MEAN
DAY 128 142 166 170 188 212 228 240 254 268 282 288

SPECIES
C, b, thomasi - FEMALE
FEMALE WITH £30
MALE 0,08 - 0.01
COPEPODID 1-V 0.60 0.02 n.07
TOTAL 0.88 0.02 0.07
A. vamalls FEMALE
FEMALE WITH EGG
MALE 0.02 0.00
COPEPODID 1~V Q.40 0,80 0,08 0.04 o.02 ooz o2 042
TOTAL Q.40 0.52 0.08 0,04 0.02 0.02 002 on
M, adax FEMALE
FEMALE WITH EGG
MALE
COPEFODID1-Y 0,02 0.02 0.00
TOTAL 0.02 o.n2 a,00
T, . maxicanus FEMALE .40 0.02 040 007
FEMALE WITH EGG
MALE
COPEPODID 1-¥ 002 940 0.25 0.08
TOTAL 0.40 0.02 0.0 025 002 49040 oM
M, albidus TOTAL
& agllls TOTAL 0.02 0.00
C. v rubellus TOTAL
P. 1. poppei TOTAL
0. minutus FEMALE t.02 0.08 a0
FEMALE WITH EQG
MaLE D02 0,04 0.04 N 0.1
COPEPQOID 1-V 0.50 2.40 a.08
) Jora. 0.02 052 Q.04 0.50 0.08
0. oregonensie FEMALE
FEMALE WITH EGG
MALE
CopgpOPIDY-y 0.02 0,20 0.02
ToTAL  §.02 020 o.02
. slehie FEMALE
FEMALE WITH EGR
MALE
COPEPODID 1=V
TOTAL
E. lacusirs ADuLT
JUVENILE 0.30 o.ca i 0,03
_ TOTAL 0.50 0.02 .02
CYCLOPQID NAUPLY NI-Mvi 350 0,80 0,40 a.50 0,28 940 0,52
CALANOID NAUPLII NI-Nvi 0LBD 2.0 0.02  0.80 0.a0
D. relrocurva FEMALE
FEMALE WITH EGG
MALE
JUVENILE
TOTAL
D. g. mendatae FEMALE
FEMALE WITH EGG
MALE
JUVENILE
TOTAL
D. longiramis FEMALE  0.04 0.00
FEMALE WITH EGG
MALE
JUVENILE
TOTAL  D.04 0.00
D. parvula FEMALE
FEMALE WITH EGG
MALE
JUVENILE
TOTAL )
C. lacustris TOTAL 0.10 gt
C. sphaericus TOTAL 0.08 0.40 0.0z t.o2 o.04
8. longirosteis ADsJUV  D.04 0.04 180 C.40 040 0,50 0.02 0,02 0.25
FEMALE WITH EGG o.40 008 Q.02 0.04
TOTAL 0,04 004 200 0.40 040 050 008 004 0.27
A alfinis TOTAL 0.02 002 .08 n.02 o.04 002 002
D, lsuchtenbargianum TOTAL
H. gibberum TOTAL 0.40 o.02 0.04
L. kindtii TOTAL
A. padiculus TOTAL 0.88 0.04 008
8, crystalling TOTAL. 0,02 0.04 0.04 0.01
A. quadrangularis TOTAL .02 0.00
C. reclirostrls TOTAL 0.02 000
P. deanticuiatus TOTAL
A, harpap TOTAL 0.08 0.01
A. faticarnis TOTAL . )
S, serrulaiug TOTAL 0.0z  0.10 n.o8
L. selitara TOTAL
I sordidus TOTAL 0,02 616 Q.02 0.7
0, gracills TOTAL 0,02 0.02
8. kingll TOTAL
Alanslla sp. TOTAL
Chaokorus sp TOTAL
CYCLOPOIDA TOTAL Ind.L-! 4,02 258 ©0B4 040 004 0,02 o&0 .02 050 0.04 DBE2 0,78
CALANOIDA TOTAL Ind,L-* 0.4 302 oG08 1,42 0.40
GCGLADCCERA TOTAL Ind,L-* 0,08 D084 008 240 050 0.0 058 0.5¢ .28 0,12 048

'I;GTAL Ind.L-" 4384 4854 0688 <412 054 g.02 080 058 107 22 D054 .80
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MONTH MAY JUNE JUNE JULY JULY AUB AUG SEPT SEFT SEPT OCT  season| MAY JUNE JUNE JULY JULY AUG AUG SEPT SEPT  SEPT
DATE 25 9 23 7 21 5 18 1 7 22 12 MEAN 26 8 23 ¥ a1 5 18 1 7 22
DAY 147 161 175 189 203 418 enl 245 251 266 258 147 161 175 189 203 218 2 245 251 266
SPECIES TOTALDEPTH{m} 50.2 a2 a0z 202 4§02 2.2 202 Japa2 502 302 30.2 6.8 Ba.6  88.8 80.8 BB.B 80.8 888  ©B.D a5.8 a8.8

C. b. 1homas! FEMALE 070 070 08¢  0.45 0.67 067 067 0.67
FEMALE WITH EGG n.02
MALE N 1.12 0.45
COPEPODID 1-V 2.46 .99 0.0 1.75 0,35 035 1338 1302 11 17.47 2382 1590 .83 0.95
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Appendix 1.6b. Mean abundance {individuals per litre) of zooplankton species life stages in the upper (0 - 5 m) and lower (5 - 20 m) pelagic regions of Lake 373,
1989.

REGTON UFFER PELRAGIC . TOWER'PELRAGIC
MONTH MAY MAY JUNE JUNE JULY JULY AUG AUE BSEPT SEPT OCT  OCT sEason] MAY MAY JUNE JUNE JULY JULY AUG AUG* SEPT SEPT OCT SEASON
DATE 1a 31 15 29 13 a7 1) 24 7 21 5 18 MEAM 18 a1 16 29 27 21
OAY 138 151 168 150 194 200 221 238 250 264 278 289 138 151 166 180 194 208 21 26 250 254 278
- TOTALDEPTH(m) 30.0 350 3J34%0 380 350 350 G550 350 350 360 35.0 350 ¥8.6 5 ¥b.5 Fa.5 FO.6 Y88 785 ¥BE 7B Va5 705
SPEC

C, b. thomas/ FEMALE 3.92 030 018 0.38 166 03 0BT 0.51 0.51 179 141
FEMALE WITH EGG 0.71 .05 3113 0.m1
MALE  1.42 0.04 012 | 006 4064 102 1.4 128 0P8 128 Q77 D26
CAaPEPODID 1-V 6,05 3,65 a.04 6,64 §.69 4.04 2,56 14,18 29,44 4557 25034 11.26 3J39.42 1.4
TOTAL 12,10 385 304 338 243 243 3,18 162 &6.00 6.B4 669 468 | 262 1648 40,72 41762 2714 {1203 42,50 J3.8
A vernalls FEMALE
FEMALE WITH EGG
MALE
COFEFQDID 1-¥ 030

M. edax FEMALE
FERALE WITH Eca

MALE

COFEPDOIO 1-V

T. p. mexcanus FEMALE 0.15 0,01
FEMALE WiTH EG@
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COPEPODID 1-V

M. a/bidus JOTAL
C. v. rubellus TOTAL 1,28
0. minutus FEMALE 0.61 0.30
FEMALE WITH EGG
MALE 0.15
COPEPQDID 1-V 0.7
TJOTAL 1) 0.46
D. argonensis FEMALE
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Appendix 1.6c. Mean abundance {Individuals per litra) of zooplankton species life stages in the upper (Q - 5 m) and lower (5 - 20 m) pelagic regions of Lake 373, 1990.

REGION ) UPPER PELAGIC LOWER PELAGIC
MONTH MAY MAY JUNE JUNE JULY JULY AUG AUG AUG SEPFT SEPFT OCT OCT Season MAY MAY JUNE JUNE JULY JULY AUGQ AUG AUB SEPT SEPT OCT OCT SEASON
DATE 8 23 4 20 5 18 1 15 29 12 25 10 a2 MEAN 4 23 k] a0 5 18 1 15 29 12 26 10 22 MEAN
pay 128 143 157 171 166 199 213 227 241 355 268 283 205 128 143 157 171 186 189 213 23y 241 255 260 203 265
SPECIES TOTAL DEPTH {m) 350 350 350 350 3D 50 350 350 W50 IS0 950 350 350 1.5 78,5 7a.5 78.5 ¥6.5 745 Y85 M4s 735 745 785 TAH 785
C. b, thomasi FEMALE  0.57 0.04 Gt 026 043 026 038 077 320 230 0.80 120 051 0.6 0.3
FEMALE WITH EGG 0.14 0,01 | f4.02 0.02 0.0z 0.19 000 0.1 0.03
MALE 1.42 0.85 .04 0.28 0.20 | 4.38 0.26 028 1.B4 182 108 1.4 1.28  0.90 0.13 070
COPEFODID 1=¥ 8.37 785 3,12 4.28 0.28 028 085 3,12 4.26 258 | 0.77 8.58 1500 1562 260 o576 1076 1459 971 1242 563 651 7,17 547
Total 11,50 840 D12 430 0,57 0.28 0.85 3,12 426 283| %37 6DE 1653 1728 7B 737 1283 1926 12,93 1331 682 7.17 74 11.03
A varnalls FEMALE
FEMALE WITH EGG
MALE
coreroo Y 3% 52 & 238 2 B
M. edax FEMALE .
FEMALE WITH EGG
MALE
COPEPODID 1-V
TOTAL
T. p. mexdcanus - FEMALE n2s  0.28 0.57 0.09
FEMALE WiTH EGG
MALE
nnvmvnn,“._w..“.mm 028 0.28 57
. [+] .08
M. atbldus TOTAL
C. v, rubelius TOTAL
D. minutus FEMALE 142 198 284 284 O0B5 085 0,28 Q.57 0.90 0.38 154 038 677 013 0.E8 028 0,13 013 0.1
FEMALE WiTH EGG 0.04 0,46 0.04 D18 0.02 002 004 p.28 D.08 D.13 0.00 0.00 001
MALE 426 483 142 332 114 1.14 020 0.6 o0.28 1.28 0.13 0.51 1.28 0,13 1.54 1.02 043 0.3 1.497
CoPEFODIDI-v 0657 Q41 426 057 &511 369 2898 188 . 1.81 [ 0,26 258 .13 051 D0.268 0890 0.95
ToTaL 057 241 426 638 1239 785 608 415 189 059 020 089 028 4.07 | 0.26 286 0,13 0.3 080 333 077 320 1.26 038 038 013 043 1,04
D. ormganensis FEMALE
FEMWALE WITH EGG
MALE
ncvmuon."_.w “.wm
. sicilis FEMALE 0.28 0.28 0.57 227 0.268 0.26 026 026 0.28 .03 0.38 D0.51 038 038 102 3.20 053
FEMALE WITH EGQ 1.14 0.85 015 | .21 0.07 0.13 0.08
MALE 254 0,85 0.28 0.28 028 483 '0.72| 038 141 013 a3 0.80 5235 0,563
COREPOOID 1-¥ a.52 2.7 028 0.28 028 820 142 .48 1382 1843 1510 1101 £.81 18.05 10.50 1254 1075 742 BfH2 206 10.38
TATAL 428 10.51 a3y Q.28 0.57 0.67 710 B,52 »62 | 0,59 i&B6 18.69 1638 11.28 704 168.21 1088 13.06 11.28 7.B1 10.24 10.50 11.60
E. lacustis ADULT 02t 0368 004 007 006 004 0.0 002 014 0,14 gil:] 030  0.11 0995 0.0 0.0 0.08 g.os o.M 0.1 0.18 008
JUVENILE 0.57 0.28 142 0.28 028 028 028 O0.25 .26 013 0.38 0.41 038 0,57 038 Q.28 0.24
TOTAL 057 OB) {38 145 036 005 032 029 028 091 014 0.4 .37 022  0.50 051 005 048 061 046 030 O11 031 018 027
CYCLOFOID NALIPLI NI-NV1 8.24 428 028 170 1889 057 057 0857 085 057 028 0.29 866 :29 | 3,71 18480 11.80 0.26 057 115 080 333 210 6E78 422 B70 2483 £.4h
CALANOID NAUPLI NI-NWi  18.60 8.53 556 10,22 142 0485 0.85 .50 {11.78 1101 0.0 0,48 080 013 0,13 1.87
. g. mendatae FEMALE 047 014 043 D4 0.2a 004 004 094 011 (11 0.05 .12 0,00 0.08 0,98 230 064 141 J46 102 064 0383 026 008 0.02
FEMALE WITH EGO 0.01 0.04 [1 R0} 0.02 907 0.07 .02 0.0 o002 014 0.08 006 013 D000 030 0.00 0,03 0,08
MALE .04 ,00 013 0,30 0.51 043 003 o8
JUVENILE Q.01 Q.07 038 0.28 028 004 (.04 .07 005 077 205 0.51 1.15 1.54 051 028 0.63
TOTAL 0,01 0.6 038 071 0.15 025 0.04 004 043 018 025 0.2 0.21 0.00 0,13 117 445 134 25868 5644 16 1968 146 046 D14 1B
. dubla FEMALE 004 041 001 D0OT 0.1 002 .02
FEMALE WITH EGR 0.01 0.01 0,01 - .00
MALE 0.05 o0.04 .01
JUVENILE o404 004 007 018 el
TOTAL 004 045 008 008 020 007 0.04 D.06
G. sphaaficus TOTAL 004 004 o.01 0.13 0.01
B. longlmsirs ADsJUV 0.05 170 114 114 1,14 256 057 067 .74 0,28 077 438 .13 013 038 0090 038 013 000 0.27
FEMALE WITH EQQ 0.04 0.28 0.07 028 .05 0.13 0,73 0.28 0.04
T0TAL .85 .70 197 114 142 256 084 10.85 .78 0.28 0,50 058 026 Q13 039 1.8 038 043 000 0.3t
A allinls TOTAL 0.28 0.m 2 0.13 0.28 0.13 0.04
@ __m,_m__wquzonsﬁ_n.._::._ MM«# 428 0.1 .42 284 454 312 189 036 0,02 004 003 1.13 0.o2 0286 364 008 080 05 043 051 .03 005 052
T
L, kingill TOTAL 002 005 001 6,01 0.01 0.2 003 001 0.0  0.00 .01
3 erysfaliina TOTAL 0,26 0,02
A Qn__wuun TOTAL
M. latlcarnis TOTAL
A curvirosins TOTAL
M. relfcta TOTAL 0.01 0.00
Chaoborus cp TOTAL
CYCLOPOMA TOTAL ndL-! 1874 1208 341 628 227 1,70 o067 085 0B5 085 114 34t 13.92 523 | 486 2728 2055 17.64 1228 B.97 13.85 2259 1540 19.07 11.27
hd,cm-2 B85 852 1.70 034 1.3 085 028 043 043 043 067 170 B.94 261 | A48 2502 28189 1808 131.27 763 11279 20.72 13,85 {7.45 1033
CALANOIDATOTAL ndl-1 2442 21.02 7.03 1260 2405 1030 1088 BAS 288 087 050 B3 395 1068 [ 1282 9942 1907 1637 1057 1064 1H.58 14.69 14.80 §1.85 A.A1
hden—2 1216 1048 361 828 1295 614 543 284 174 044 025 406 4.4E 527 | 11,58 2858 1748 1501 1244 B.67 1795 1247 10.657 1086 7,82
CLADOCERATOTAL ind ¥ 0.01 043 1,81 415 433 579 481 488 1,14 1858 0419 028 0.8 - Rox] 0,13 041 1.42 862 660 321 648 2058 244 235
nd.em-2 0.01 022 086 207 278 288 245 243 067 067 D0 D14 007 1.1 032 0.7 1M 615 513 284 6B 189 224 216
TOTAL ndl-' 4418 34.81 1175 23.04 3088 1770 1638 11.62 427 4§07 183 1182 2301 18.02 |17.51 5884 48.04 93533 5147 2448 06.74 4374 J5.06 Q348 21,83
rdem—2 2204 17,22 6BB 11.50 1545 8487 B18 EBD 213 150 081 580 148 6,88 | 16.068 62,12 44,05 3240 28,88 2243 33.69 40.11 2831 30.68 20.11
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1968 1988
MONTH MAY JUNE JUNE JULY JULY AUB AU SEPT SEPT SEPT OCT season MAY MAY JUNE JUNE JULY JULY AUG AUG SEPFT SEPT OCT OCT SEAsoM
DATE 26 ] 23 7 21 B 18 1 ¥ 22 12 MEAN 18 31 15 29 13 7 k] 24 7 21 5 16 MEAN
DAY 147 161 175 188 203 210 20 245 251 266 286 138 151 166 180 1894 208 221 2356 250 264 278 265
SEEGIES TOTALDEPTH (m} - 24.0 24.0 0 2448 240 240 24,0 240 240 290 240 27.2 2.7 204 =207 237 237 237 287 2T A7 A7 7
C. b. thomasl FEMALE 0.06 0,0 . 4
FEMALE WITH EGG 1| o8 0.48 a0
COPEPOMD 1 m 3.11 444 022 L1 g.02 o 3.1 0,67 050 W.m% 226 225 045 023 8 0.45 4.26 7.68 mumm
- N . B . . . 5 B . . . K .. 1.81 . 0.8Q J3.62 8 |
JOTAL 311 044 022 1.1 0.02 0.1 411 072 D&k |1a%1 277 238 045 0,23 181 DAS 0BD .62 4325 7.68 321
A varnalls FEMALE
FEMALE WITH EGG
COPEPODID 1-V 0.80
~ . 0.08 0.23 0.23 0.04
TOTAL 0,63 0.08 i o o,
M. adax FEMALE . Sh - B4
FEMALE WiTH EGG
MALE
COPEPDDID 1-V .22 0.22 0.04
TOTAL n.22 0.22 0.04
T. p. mexdcanus FEMALE 0.22 0.02 0.06 0.23 0.02
FEMALE WITH EGQ o401 0.00
MALE 0.22 0.08 0.03 023 0.23 0.04
COPEPOOID 1-V  D.44 4.22 022 044 002 0.1 022 0.18
TOTAL 044 D.44 044 044 002 0O.32 028 0,20 .08 023 0.23 0.23 .08
M, aibidus TOTAL n.ga 0.00
G. v. rubefius TOTAL
D. minutus FEMALE 0.22 740 G855 067 200 022 0.31 044 D22 0.22 134 040 248 068 4.07 181 045 068 023 .23 052
FEMALE WiTH EGQ 0. 0.17 .33 0,17 006 0.01 0o0s 006 0.06 0,18 023 0B85 028 003 0.08 011 0.05 006  0.14
MALE 3.55 785 5611 044 067 067 022 1N a.22 1.589 045 284 045 452 158 090 080 028 .45 1.04
COPEPOOID 1-V 6.6 7.10 222 733 244 0.BYH 2421 078 11.76 1.1 .58 1.6 181 0.45 2.88
TOTAL B.68 B.99 17.04 1732 372 361 0.8 0,34 161 0.50 0,28 554| 0,78 11,76 13868 723 J3.56 10.68 342 1398 .70 955 045 020 4.69
D. pragonansis FEMALE
FEMALE WITH EGQ
MALE
COPEPDDID 1-V 6.45 0.46
TOTAL 545 0.46
0. siclils FEMALE 0.22 0,01 044 .08 | 3,82 0,08 0.01 o400 097
FEMALEWITHEGE 0.01 .00 | 2.35 011 0., 0.21
MALE 0,08 0.44 .05 | 1.88 0.11 0.45 0.21
COPEFODID =V 0.44 0.44 1.33 .20 0.08 0,23 0,23 .11 284 701 0.06
0,73 .44 134 0.88 .31 | B.23 025 0.0 0.23 0.23 g.11 285 876 1.74
E. fzcustils 0.0 0.02 0.02 0.06 L0 017 0.0 0403 001 001  0.0% 0.0 o002 003
1.78 011 0.44 178 067 088 003 044 0.22 .58 1.8% 080 0468 045 068 023 1368 023 023 0.55
1.78 0.12 0.47 1.78° 0.69 08B0 0683 044 0,22 006 L.ES 198 001 084 068 0456 D088 D24 1.8 0,23 40.27 0.02 0,57
CYCLOPOID NAUPLI 1,33 4.9 178  1.78 04 022 0.8 1.1 5111 .21 | 12.54 228 1.38 1481 023 113 050 0.22 045 1,58 .57
CALANOIO NAUPLIE 4.858 1.55 B.BB 13,08 B44 268 244 1833 222 022 4,12 132,71 27 0.45 11.30 18,83 13.B2 113 27, 0,88 023 8,28
D. g. mandolae 0.02 0.01 .01 008 .03 0.01
FEMALE WITH EGG 0,06 01 a.11 0,01 0.01
0.22 .02 0.01 9.11  a.01 0.0t
0.22 0.01 0.01 021 0.01 a.0s  0.02 023 001 0.08 0.03
0.22 0.01 0.01 022 Q.08 .05 1 0. 008 D.02 o0.02 0.01 020 003 006 003 020 @02 0.08
D, dubla 0.03 0.02 0.06 0.08 0.08 .02 0.01 0.50
FEMALE WITH EGG n.02 0,00
0,22 002 0.06 o071 0.7
008 017 022 0.03 0.04 g.03 006 002 0.01 0.01
0.03 006 0,1% 028 003 008 0.08 0,22 0.08 006 0.1t 0.02 o.M 0.03 a.e2
C. sphaarlcus 0.2z 1,02
B, iongirmsts 0.44 2.89 488 200 244 1027 288 178 244 178 D22 291 463 271 475 318 168 &33 J2B4 318 080 045 2.62
FEMALEWITHEGG Q.03 0.44 4.08 0,22 1.11 0.22 0.11 022 001 022 0.07 045 0.23 L1 045 08B0 0.3 0.29
A affinis 0,48 .33 494 222 244 .22 3N 1.8 285 2400 023 3,3 459 271 &§20 309 1,58 7458 4.20 4,07 1.13 045 2.81
&, lsuchitanbargianum 0.06 050 165 103 D003 0.02 0402 O0.04 0.32 003 023 023 045 034 011 0,23 007 078 0,01 058
H glaberum 0.7 : 0.0t
L. kinditif 0.0z 0.01 0.01 0,01 - 0.091 0.03 001 005 0.05 .01
M erysiallina
roae
M, ﬁaﬁﬂ.ﬁ 0.0% 0.00
A cunirostis
M, raflela
Chaobarus sp
CYCLOPOIDA TOTAL 4,88 1.55 311 200 155 Q80 027 000 163 8231 072 274]12668 4897 3.67 245 8484 045 b1 181 .01 384 475 927 518
0,89 0,32 463 0641 032 0,18 005 018 ©093 187 0,16 048] 542 101 075 051 0.4 000 037 037 037 078 087 168 109
CALANOIDATOTAL 1272 10.87 2638 9308 1284 7,16 3288 212 450 212 1.17 10.58 (4822 1672 1440 1947 2277 1478 G547 504 273 112 347 9.08 118.7)
2.68 217 637 6873 28 148 0.68 043 0.81 043 024 215( 8.81 340 295 388 4483 300 111 103 078 023 D075 1B4 279
CLADOCERATOTAL 0.58 .60 B.61 288 274 1280 320 188 268 271 028 361 p.01 464 3898 558 4864 211 8,03 4.52 405 1.23 182 003 a3
o1 0.73 192 0Bt 068 25 0865 038 062 065 008 O073| 0,00 094 o081 1.4 074 043 183 092 0.668 025 0.21 D01 OGRS
TOTAL 18,16 1682 9500 3p.04 1714 2073 A6p3 488 A7D 004 218 1650 (7488 2434 21.14 27.55 27.08 1732 1531 1137 ©0.88 G310 S9.44 1838 2207
2.69 a.22 72 B4 349 422 138 089 1,77 285 044 2048 | 1523 B35 430 560 EB51 362 811 291 201 .26 1892 374 448
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Appendix 1.7b. Mean abundance (individuals per litre) of zooplankton life stages in the littoral region of Lake 373

during 1990.
MONTH  MAY MAY JUNE JUNE JuLy JULY AUG AU AUG SEFT SEPT QcT QOCT  SEASON
DATE ] 23 -] 20 5 18 1 15 2 12 26 10 22 MEAN
DAY 128 143 157 171 108 199 213 227 241 256 269 282 245
SPECIES TOTAL DEFTH (m) 24.0 24,0 24,0 24.0 24.0 24.0 24,0 24.0 24.0 24.0 24.0 24,0 24.0
£, b. thomas{ FEMALE 1.14 042 0.23 0.18
FEMALE WiTH EGG 0.02 0.00
WALE 2.50 0.83 0.26
COFERODID 1-V 7.07 4.58 1.58 0.42 0.10 0.62 4.58 146
TOTAL 10,78 541 1.66 0.83 0.10 0.62 &M 1m
A vermalls FEMALE
FEMALE WITH EGG
MALE
COPFEPODIO 1-V 0.83 0.08
TOTAL 0.83 0.06
M. adax FEMALE
FEMALE WITH EGG
MALE
COPEPODID 1-¥
TOTAL
T. p. maxcanus FEMALE 0.83 0,42 0.10
FEMALE WITH EQG .05 0.co
MALE 0.42 0,03
COFEPODID 1-V
TOTAL 0,05 0,83 0,42 .42 0,13
M. altidus TOTAL
G. v, rubelius TOTAL
. minuius FEMALE 0.42 2.50 2,08 0.82 1.66 0.42 0.36 0.21 0.85
FEMALE WITH EGG 0.78 .47 0,8 0.10 0.05 0.10 0.01 0,10 0.05 0.14
MALE 4.99 0.83 1.25 1.25 0.42 a9 0.18 0.2 0.21 0.42 1.00
COPEPCOID 1-¥ 2.08 7.49 8.57 0.42 4,16 5.82 4.16 0.83 2.66
TOTAL 2.08 7.48 2.57 4.50 7.96 9,31 B.34 1,30 4.68 0.58 0.89 0.62 0.47 4,45
0. oregonensis FEMALE
FEMALE WITH EGQ
MALE
COPEPODID 1-V
TOTAL
2, sleilis FEMALE 0.42 0.31 0.1 0.05 1.66 0.19
FEMALE WITH EQG 0.73 0.21 0.67
MALE 2.08 0.18 0.18 1.25 0,28
COPEPODID 1-¥ 1.68 3.74 0.42 0.02 1.46 b} | 0.79
TOTAL 3.22 234 a.74 0,42 0.03 1.688 §.82 1.33
E facustis ADULT 0.01 .03 0.05 0.03 0.03 0.10 0.02
JUVENILE 0.42 0.83 1.25 0,42 0.42 0.28
TOTAL 0.42 0.84 1.25 0.03 0.47 0.42 0.03 0.02 0.10 0.28
CYCLOPOID NAUPLI NI-NV] 2.91 2.50 0.83 042 0.03 1.25 0,42 0.42 0.42 19.97 230
CALANOID NAUPLI Ni-hwv1 14.58 18.97 0.83 11.23 13,72 10,82 .41 291 .42 8,14
D, g. mandotae FEMALE 0.01 0.02 0.00
FEMALE WITH EGG . 0.01 0.01 0.04 .00
MALE 001 0.01 .01 0.01 0.00
JUVENILE 0.05 0.05 0.01 0.01
TOTAL 0.05 005 0.0 .0 0.02 0.03 0.07 0.0z
D. dubla FEMALE 0.0t 0.90
FEMALE WiTH £GG
MALE 0.01 0,00
JIVENILE 0.01 0,00
TOTAL 0.02 0.01 0.00
C. sphasiicus TOTAL !
B. langlrostis AD+JUV 0.,0% 0.18 3.1 331 281 291 7.90 2.91 042 1.84
FEMALE WITH EGG .01 0.10 0.21 0.10 0.83 0.42 0.10 0.16 0,18 0.16
TOTAL g.02 0,28 3,54 3.93 a.n2 3.74 B.32 q.02 0.42 0.18 0.18 2.00
A affinls TOTAL 0.83 - .06
D, fouchtenberglanum TOTAL 0.05 0.38 0.42 0.42 o.m 0,02 0.05 0.10
H. gibbarum TOTAL
L. Kindtit TOTAL 0.05 0.00
S crystaliina TOTAL 0,01 0.00
A harpae TOTAL 0,42 0.03
M. laticornfs TOTAL
A curviostds TOTAL o.10 0.10
M, milcla TOTAL
Chaoborus sp TOTAL a.01 0.00
CYCLOPOIDATOTAL ndL-t 12.64 7.80 2.50 0.83 0.42 0.83 0.83 1.66 1.256 042 0.582 1.04 25.38 4.41
Ind, cm-1 2.78 1.82 0.51 017 0.08 0.17 0.17 0,34 0.25 0.08 0.1 0.2t 5.8 0.90
CALANOIDATOTAL Ind.L- 16.88 30.21 14.88 19.08 21.72 20,12 11.75 5.10 5.51 0.58 1.05 az .40 12.20
I, em-2 4.04 8.16 3.08 3.88 4.42 4.09 2.9 1.04 1.12 (19 ) 2.21 0.45 1.30 2.4a
CLADOCERATOTAL nd.L-! 0.07 0.31 3.58 3,43 3.41 4.32 2.898 4.04 0.43 0.19 0.21 0.12 2.23
lnd.em-2 0.01 o.0g 0,73 0.68 0.89 0.68 2.0 0.62 0.00 0.04 0,04 0,03 0,45
TOTAL Ind k- 3361 38.17 17.79 23.50 25.48 24.97 18.91 16.74 2.80 1.42 1.78 a.48 31,80 10.84
Irud.em-2 6.64 7.74 a,62 4,78 5.48 4.08 344 J.41 1.9 0.2 0.78 0.70 8,49 3.03
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Appendix 1.8a. Mean abundance (individuals per litre) of zooplankton species life stages in the upper (D - 5m) and lower (5 - 18m) pefagic regions of Lake 377, 1988.

REGION UPFER PELAGIC LOWER PELAGIC
NTH MAY  MAY JUNE JUNE ULY JULY TAUG AUG  AUG  SEPT SEPT OCT atwson| MAY MAY JUNE JUNE JULY JULY AUG  AUB  AUG SEPT SERT
DATE 10 5 20 3 18 31 7 0 12 MEAN 10 28 ] 23 5] 20 a 16 91 7 =2
DAY 131 ._a.-_. ‘_m._ ._u_m 16B 202 216 211 244 252 266 256 13t 147 181 175 168 202 218 231 244 251 268
TOTALDEPTH(m) 402 802 802 802 30.2 302 40.2 202 4902 302 402  a0.2 652 639 6.0 633 633 693 608 54 699 £A8 693
m.muhm.wrm:-m-q.. FEMALE WI Immm 1 ”M .01 .38 0.38 . m. W .m m 2.43 1.28 ) Q.32 0.02 .16
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Appendix 1.8b. Mean abundance (individuals per litre) of zooplankton species life stages in the upper {0 - 5 m) and lower (5 Lmavum_mm.mn regions of Lake 377, 1989.

MEAN

one

119

0.01
m .

ﬂm%ﬁn MAY MAY JUNE JUNE JULY L:vh”_.—umﬂ.}nﬂwgm.hm_m SEPT SEFT  OCT ACT SEASON| MAY MAY JUNE JUNE JuLy .._.u__._lnﬂ.a.mﬂ_.ﬂm;mhﬁm SEPT SEFT OGT OCT SEA4oN
DATE 18 3 5 28 13 g ] 24 7 2 5
DAY 138 151 166 140 194 200 221 206 250 M@n 270 Ammmm MEAN ._dmmu uA_dmd .—,_mam N._mac ._._um.a Nmu.om Wm_ NN“Lm Mmo Nm.h_ma Wum Mm:m
SPECIES TOTALDEPTH(m] 350 350 350 350 360 360 350 350 950 350 050 350 520 81 561 561 564 56 EA1 661 561 5E1  £81  5B.%
C . b. thamasf FEMALE ﬁ._ﬂms oy 1 : : w”mm 0.04 0.30 0.46 .46 . N : .58 - m.mw 0.02 - . m”mm mNWW ¥ 0.36
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Appendix 1.8¢c. Mean abundance (individuals per litre) of zooplankton species life stages In the upper (0 - 5 m) and lower {5 - 18 m) pelagic regions of Lake 377, 1990.

REQION
MONTH
DATE
DAY
TOTAL DEFTH (m}
e "
5. hommaa FEMALE WiTHy __m.m
coperomp 10
A. vernalia
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Appendix 1.8a. Mean abundance (individuals per litre)} of zogplankton species life slages in the littoral region of Lake 377, 1988 and 1989.
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Appendix 1.9b. Mean abundance {Individuals per litre) of zooplankton species life stages in the littorai
ragion of Lake 377, 1980.
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Appendix 1.10a.Mean abundance (individuals per litre) of zgoplankton species lile stages in the West inflow and outllow of Lake 377, 1988.
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Appendix 1.10b. Mean abundance (individuals per litre) of zooplankton species life stages in the West inflow and outflow of Lake 377, 1989.
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Appendix 1.10c. Mean abundance (individuals per litre) of zooplankton Species life slages in the West inflow and outflow of Lake 377, 1990.

Tnllow : Cutllaw
MONTH MAY MAY JUNE JUNE JULY JULY AUG AUG AUG SEFT SEPT OGT OCT stason| MAY JUNE  WUNE  JULY  JULY  AUG  AUG  AUG SEPT SEPFT OCT  OCT SEAsoN
DATE 2] 23 5 20 4 18 1 15 28 12 28 L] 22 MEAN g 1} 20 L] 13 1 15 29 12 a6 1 22 MEAN
SPECIES DAY 128 143 157 7 185 199 213 27 241 265 269 K] 295 129 143 157 m 1113 e 213 227 241 285 269 a43 285
C, b, thomasi FEMALE  0.M4 0,20 0.04
FEMALE WITH mmm .08
MAL| . 0.01 a0 .02 .02 0.06
nanmnnn.__.m_u.ﬂ.wn “m M..Mm mmm mmm mmm mmw mmm 080 .10 0.00 1.60 0.20 002 0.23
o | .| N . » K @, N i .20 0.02 0.0 .
A vernatic FEMALE 4 0.80 1.60 0,2 4 0.20
FEMALE WITH EGG
MALE
COPEFODID 1-V 0.02 0.00 | 0.02 0,02 .50 0.80 0.12
TOTAL 6,02 000 | o002 002 060 0.00 0.1
M. edax FEMALE
FEMALE WITH EGG n.02 0,60
. MALE 0LEQ 010 .08
COFEFQDID 1-V 0.10 0.01 0.02 0,14 042 0.30 Q.22 o.02 0.06
TOTAL 0.10 am 0.02 0.84 .02 D40 00G2 022 .02 0,13
T. p. mexicanus FEMALE  0.02 0.08 0.01 a.02 0,10 0.02 1.60 560 0.02 1.60 010 o6
FEMALE WITH EGG 0.02 0.00 1.60 0.02 0.14
MALE 0.0z 0.80 #0071 0.8D 0.05 0.20 0.B0 1.80 1.60 042
COPEPODID 1-V 0.04 002 : 1.60 .34 0.80 002 3.20 030 .40
Toval 0.02 8,02 0.04 .02 0.10 2.40 020 [ 0.80 0.02 0.16 1.00 0.02 A.00 1.22 0.04 .40 0,80 0.10 1.50
.W_.. n_w“.qcm .—E_”M
agtiis 10 002 ©¢02 o000
C. . rubellus TOTAL 0ia  0.01
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s 548 31 L i i)
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i o
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Appendix 1.11a. Mean abundance (individuals per litre) of zooplankton specles life slages in the upper (0 - 5 m) and lower (5 - 17.8 m) pelagic regions of Lake 442, 1988.

SPECIES
G, b. thomasi

A vernalls

M. adax

T. p. medcanus

E agilis
G. v. rubelius

.l

D, oregonansis
D. sidllis

D. ashiand{

£ lacustrs

CYCLOPOID N
CALANOID NA

0. g. mendatas

O, longlremis

U, dubla

C. sphasyicus
a Fﬂ glrostis

TOTALDEPTH (m)

FEMALE

FEMALE WITH EGG
MALE

COPEFQDID 1-V
TOTAL

FEMALE

FEMALE WiTH EGG
MALE

COPEPODID 1-V
TOTAL

FEMALE

FEMALE WITH EGG
MALE

COREPODID 1V

FEMALE WITH EGG
MALE
COPEPODID 1-V

COFEPODLD 1-Y
TOTAL

FEMALE

FEMALE WITH EBG
MALE

COPEPOHD 1-V
TOTAL

FEMALE

FEMALE WITHEGQ
MALE

COPEPODID -V
TOTAL

FEMALE

FEMALE WITH EQg
MALE

COPEPODID 1-V

Dcn_.__ NI-

PLI Hil=bv1
FEMALE WITH EGG

CYCLOPOIDATOTAL ndL-!
CALANOIOA TOTAL IndL-*
CLADOCERATOTAL IndL~t

TOTAL

HAY
8

130
5.0

0.26
1.78

4.62
6.75

0.02
0.14
016

MAY JUNE

26
147

J0.2

4.08
4.08

R

0.08

1.06
1.74

aoooo

- =-i-T=-1-1-]

o pop
E—‘ EWM C-1. 17 Py

oo

aopasoas
FBER2ERE

UPPER PELAGIC

JULY JULY Alba AuG

2y ] 16
203 218 31

30.2 30.2 an.2

0.8
0.18
0.35 0.38
0.70 0.8
Q.70 0.35
0,70 0.35
0.35
0.18 0.0t
146  0.18 1.06
1.58 0,18 1.08
0438 018 B3
Q.53 0.0t
Q.53 0.88
1.58 0.53 3.52
299 D7t 4.83
1.41 1.41
108 D002 0,38
0.35 0.18 0.70
1768 0.36 1.58
1,58 n.as .87
0,18
0.18
0,18
0.18
1.35 0.04
1.53 0.70
.88 0.74
0,68 1.08 7.04
4.61 a84 Q.47
0.18 0.01 0.18
(1N}
0.35 0,18
0.54 0.01 0.35
7.38 1.68 1.06
070  0.70 .18
810 228 123
1,68 0.18 1.84
0.01 a.01
0.01
168,64 1.85 13.55
827 063 &a7js
1214 3.8 .88
807 168 3.9B
1023 247 354
5.1% 121 1.77
34.81 7.81 2504
1846 381 12562

Ltino
N——

-0
Do

-
OO
Doths

SEFT BEFT

7

251
an.2

0.01%

so

PO LENS
- LD L—+nJ

e B3 P pI R
Rt s

SEPT
2
268
30.2

1.4
003

66.89
80,01

0.09

B.15
B.24

10.21
1021

0.0

—h
oomBIn
[l T=1=]

- RIND B

<}

.
=

Talals
Q1D

OCT &
12

206
30.2

0.35

37.66
58,37

0.35
0.35

ooo Poap
B BYY 388

o gopo

0,35
0.35

~onos
PTLN - M
o-AmD

—-—

i CO LT

Muuoga.—n...

==O0o0D0DOOOS
—

BR3

Saofl
BiEoRenan

ERog

MAY
g

130

13.0

1.54

0.02
0.02

Boo=mgl
(AR T+ TV

a5
[

£

0.

0.18

g.48

0.34
0.34

0,02
0,02

ga—waumw

e o

-
o

)

-
8z 52RAs

o O4AomS o

85 Hsk3s 8
om oD

-
—tet =il

-
o

whanooqin~
DL ONLW

LOWER PELAGIC

JULY  AUG AUG

21 & ;|
203 215 231

58.3 50.3 58.3

0.69 241 0.34
2.08 0.69 0.60

50.57 54.35 4231
53,32 57.45 43,37

0,02
0.69 1.72 0.88
0,71 1.72 0.69
$.03 0.34
0.69
0.34 1.03
1.08 2,08

0,34
0.00

.34

16,51 1273 16.86
17.20 12,73 1686

0.34

2.98 11L.70 1170
10,32 11.70¢ 11,70
Q.22 0.24 0.7

0.34
022 058 0.17
1.02 1.03 2.41
1,02 0.34 0,34
5.5 210 4,82
0.65 0.08 .08
4.82 447 2,75
1.91 7.63 7.65

275 1.38

275 1,308
0.04 1.03 Q.68
.34
4.00
a85.09 61,58 48.53
34,42 DQ8.50 Q054
28,77 2535 20,07
17.89 15485 1848
t4.41 10.04 .69
9.01 .20 £43
pg.23 8697 26529
61.42 BO0.6G2 463.85

SEFT
1
58,3

0.89

.02

9.63
9,65

2

po
DBES2EEE 3

y=1

woan

0.68

SEPT SEPT
7 22
251 266

58,3 58.3

0.88
0.06
0.37 052
0.7 082
0.34 0.69
034 0.69
062 D.69
1.55
1.20 172
.72 aus
o1
o.00 0.0
0.BE 2,86
0.86 a3.58
0.04
Q.06 0.08
008 o041
0,69 1.20
103 447
0.52
0.1 0.08
0.34
1.30
0.11 232
0,52 0.34
062  0.34
0.02 &7
2g3 a2
.83 4.52
.68 4,24
1.23 2.65
D65 284
0,40 V.77
664 1401
4468 B0.84

-

pr—y

ocT

12
206

58.3

a7

7.22
7.40

o.tg

pPoPpso O
- ﬂﬂ:dmﬂ 2
o oea~NAs A

s

Smoounms
B ] stk £.3 LA D)
~NTREoo

o dn et

nimumnon Dal Wit eooo

F~NOO00D oS0 000 Ccoeo
=NNAHm—L AN MO SOoDm

NNoeD
1]
Sodias

apoospEooo
R}nnmgmm—nn
A=A thihinA by



51

Appendix 1.11b. Mean abundance (individuals per litre) of zooplanklon species e stages in the upper (0 - 5 m) and lower {5 - 17.8 m) pelagic regions of Lake 442, 1989.
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REGION UPPER PELAGIC EOWER PELAGIC
MONTH MAY MAY JUNE JUNE JULY JULY AUG AUG AUS SEPT SEPFT 0CT  OCT season| MAY  MAY  JUNE JUNE JULY JULY AUS AlG  AUG SEPT SEBT OCT  OCT SEASON
DATE 7 23 1 a0 4 10 1 15 29 12 26 10 22 MEAN 7 23 -] 20 4 18 1 15 25 12 28 10 2 MEAN
DAY 127 143 157 171 185 199 213 227 241 255 289 283 285 127 143 157 171 186 189 213 227 241 255 269 283 295
SPECIES TOTAL DEFTH {m) 35,0 350 350 950 350 350 350 JK0 350 350 350 350 350 Bl.S 5.5 515 515 5.6 515 6515 51,6 51,5 546 518 Blb 615
£, b. thomast FEMALE  B.02 .28 0.28 4.57 | 0.00 1.76 0.38 0,592 0,38 020 176 078 1.37 078 020 039 066
FEMALE WITH EGG 0.04 4.00 0.02 G.02 .05 .15 003 ¢.02
MALE 1.42 004 0.20 0.42 0.01 a.97 | Q.20 0.20 188 2684 002 137 020 o020 0,39 .57
COPEPODIDI-V ©.66§ 18.80 595 1.42 057 0.5/ 065 042 016 142 1.8 AD2{ 218 31.85 5547 4920 4827 303 0.4 20080 20076 3185 1520 17.64 1520 2678
TOTAL 17.83 1p88 &696 142 080 085 085 0.83 0.16 70 1184 A78{ 238 3371 5566 4888 B057 3352 037 3276 21.81 H3.66 166D 17.84 1568 2005
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M. adax FEMALE 0.01 0,04 g.11 0.04 D.28 n.o0g 0.20 0.02
FEMALE WITH EGG 0.04 0.07 0,14 0.02 0.00 0.05 0.00
MALE 0.5¢ 0.B5 0.28  0.57 0,058 0.18 .20 0.02
sy o8 M o 83U UE 03 3B 3% 8% R B 1 0% s oso 48 R -
. A , K . 8 8 N - 5 . . A X , 0.2 1.86 N .39 a2
T. p. mexicanus FEMALE  D0.57 0.57 0.57 0.57 .14 4.57 031 0.20 020 099 0.09 0.0%
FEMALE W|TH EGG 0.28 0,02
MALE 0,57 042 0,28 0.0 0,20 0.20 0.03
COPEPDOID 1-V 0.28 142 057 2851 170 057 0.57 0.82 0,02 .20 0.02
JOTAL 0.57 0.57 0.57 057 1.88 .14  3.33 1.8 057 0,67 1.14 0,67 1.04 0.20 0.a2 0,20 037 0398 0.59 0,14
E aglis TOTAL
G, v. rubafius TOTAL
B wa.a J TOTAL 1.25 1.25
0, minofus FEMALE  2.41 540 .88 2.27 142 0B85 168 0.8 o001 1,4 d.12 1,63 | 0.0 0,28 0.78 0.2 o.78 7.4 070
FEMALE WITH EGG 1,66 227 142  0.57 0.04 D018 010 0.47 .89 0.05 0.02 0.04
MALE 241 563 1.4 028 .28 0,42 0.01 05 25 540 144 0.20 0.20 020 284 528 0.68
COPEPODID 1~V 5.62 2584 26,13 0.5 454 454 20038 284 057 18.60 625 1.14 10.07 7.84 20.78 1803 30,18 2587 0.15 2528 19.01 1648 1313 640 137 14,08
. TOTAL 6.09 21.87 23039 2028 10.78 600 557 2265/ O363 058 20,6 9.84 966 13.61| 0,10 823 23.02 1803 3058 2567 0.5 2508 19.01 1686 13033 B.02 14,50 1558
D, oragonansls FEMALE
FEMALE WITH EGG
MALE
cOoREFOOID 1-V
TOTAL
D, sicills FEMALE 1.85 0.28 0.57 Q.21 | 0.59 0.78 0.29 078 2168 036
FEMALE WITH EGG 0.29 0.18 0,08 | 0,10 0.37 0.02 " 0.04
MALE 1.70 0.28 0.156| D.4p 1.18 0.59 0.20 .20 020 0528 028
COPEFODID 1-V 0.28 042 0.04 057 142 021 1.37 510 3483 1216 168 002 1284 B21 11.37 745 BH6 284 648
TOTAL 4,54 .48 0,28 0,42 0,04 a7 227 068 1.18 3.70 810 3393 1216 11,568 0.02 1284 D941 1156 745 7.4 600 7.18
8. ashiandi FEMALE
FEMALE WITH EGU
MALE 0.01 0.00
COPEPODID 1=V
TOTAL 8401 000
E lacusirs ADULT 0.36 0.21 g.02 048 018 0N 004 001 0.14 0,14 008 0,13 005 0.27 0.05 @.29 007y 012 0067 042 005 007 009
JUVENILE 0.85 0.28 0.57 0.28 0.57 0.57 1.68 0,28 0,28 0.41 0.20 0,93 0,05
TOTAL 085 o084 078 001 075 075 1168 Q32 020 0.4 074 008 054 00s 047 444 .29 o0y o0a2 007 012 0058 007 0,14
CYCLOPOID NALPLI N-Nv1 3268 2300 682 341 312 3312 584 1280 483 189 0B85 1138 @8.48 | B.A8 7088 56547 10.58 238 @78 0.8 o088 383 #O08 19.271 1185 1520
GALANOID NAUPLI NI-HV1 1RG0 &7.65 20./3 B.24 284 254 662 5641 0B85 g.65| 61T 1215 216 038 .20 p.2¢ 1.89
0. g. mendatas FEMALE 0.18 1.70 028 0.07 0.14 0.42 0.28 1.14 0.18 0,01 0.54 038 332 314 412 0.0f 2353 353 216 1.97 0.34 0.07 1.70
FEMALE WITH EGG 0.01 0.64 0.14 0.04 0,02 0,03 0.43 0,14 0.11 0.12  0.76 100 0.05 0,06 047 078 0.32 0.99 0.34 040 0.3
MALE 004 023 021 028 0.08 058 1.8 DBEB 032 002 0.24
JUVENILE 0,04 412 057 007 028 Q.04 0.5 (.04 114 0.04 0.48 1657 4.4 823 27 027 470 372 137 0.38 0.02 2M
TOTAL .04 019 647 0,89 018 040 004 044 0B 036 298 057 028 099 208 723 1297 &m 03% 840 882 502 314 .00 022 428
D, langirmmis FEMALE
FEMALE WITH EGO
HALE
JUVENILE
TOTAL
D. dubla FEMALE 0.02 0.04 0.01 0.10 0.01 0.02 0.00
FEMALE WITH EGG
MALE 0.28 0.02
JUVENILE 0.07 0,03 0.07 0.01
TOTAL 007 033 091 001 00 0,65 0.02 0.00
G, sphasricus TOTAL
B. langirostns AUV 028 0B 057 O0BE 2237 &11 668 05 014 057 1.97 0370 020 o078 020 o020 0.12
FEMALE WITH EGG 0.01 0.28 0.02 0.20 0.g2
A affial MW%W 0,26 087 057 085 258 511 8658 057 044 057 1.40 0.20 w% 0,20 0.78 020  0.20 mmm
affinls 3 X
0, lauchranbsrglanum TOTAL 028 0.14 018 144 188 281 170 0.11 007 001 0.88 0.29 118 020 059 0,20 005 002 020
H. gitbarum TOTAL 0,03 0.1 0.21 002 007 o038 125 0098 0.0 0.1e 005 007 0,20 020 020 062 0.08
L kindiif TOTAL 001 0,02 001 0.0% 0.00 0.1 0.01 o.an
S crystallina TOTAL 028 042 0.06 0.00 0,00
C. gladranguia TOTAL
E longisplia TOTAL
CYCLOPOIDATOTAL wdL-t B1.00 44,892 1427 6068 450 a24 8088 2927 937 969 227 454 244 1667 | 9.24 11328 11153 60.08 5301 9430 009 3239 23.18 09.35 2297 8842 2803 4ar2
ndem-2 2585 22,18 714 283 245 442 4.8 1063 Mbu .80 J.14 2237 1207 7.7p) 577 70.B3 66,73 88,11 93033 2144 025 2088 14489 24.60 14,06 24.02 17.52 27.33
CALANQIDATOTAL ndi-t 29,54 80.03 51.78 38.27 13.84 9.30 15.12 B80.37 86  0.01 20.31 10.65 12.01 24.45{10,78 =24.08 28.33 2222 44,17 03783 0.17 39.0 28.54 28,48 2080 1871 2085 24.79
indem-! 1477 4042 2588 18,13 687 465 758 1518 243 045 10,16 533 601 1223| 674 16068 18234 1389 2889 2371 0.31 2445 17.84 17.81 14307 1045 13.04 1550
CLADOCERATOTAL Ind Lot 0.04 06 672 200 1.0 431 278 11.78 351 0.6 3855 084 001 333 213 7.60 1300 75t 0,58 036 902 5B 353 105 0.26 4.8
* ind.em-1 .02 026 3498 .00 OBD 215 389 529 176 031 .70 032 {15 1.687 133 4,69 B.13 469 037 640 564 J65 A2 0.68 0aBp 282
TOTAL hdi-' 00.87 12586 7275 46.12 2040 21.86 2128 B342 1774 641 2813 1587 3648 45,36 | 2002 13737 14209 ©0.67 10848 7873 116 6246 60.74 73.87 47.09 5618 49,12 7220
ndem-r 40,43 62,83 3638 2308 10,21 1092 1684 31,71 887 268 13.08 7.B2 18.23 21.58 | 1257 B8b0% 0BA40 5A.E9 6B.45 4585 0,72 51.80 I7.97 4696 2963 1512 3071 4578
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Appendix 1.12a. Mean abundancs (individuals per litre) of zooplankton species [ifa stages in the
|Ittoral region of Lake 442, 1988.

MONTH MAY  MAY JUNE JUNE JULY JULY AUQ AUB SEFT SEPT SEPT OCT  SEASON
DATE g 28 g 23 7 21 ] 1 1 7 22 12 MEAN
DAY 130 147 181 176 1BB 203 218 231 245 251 2688 266
TOTALDEPTH({m) NS 24.0 24.0 24,0 24,0 24,0 24.0 24.0 24.0 24.0 24.0 24.0

SPECIES
C. b. thomas! FEMALE .22 0.02
FEMALE YWiTH EOG :
MALE 0.38 0.93
COPEPODID 1-V 1.78 1.92 0,38 077 044 4,00 .84
TOTAL 1.78 2.30 0.38 077 .44 4,22 0.82
A varnalls FEMALE
FEMALE WITH EGG
MALE
COPEPUDID 1-V 0.77 0.77 077 0,22 0.22 0.22 0,27
TOTAL 0.77 0.77 0.77 o.22 9.22 0.22 0,25
M. sdax FEMALE 0.02 0.01 0.00
FEMALE WITH EQR
MALE 0.m ¢o2 0.02 0.00
CQOPEPODOID 1= 1.16 115 0.38 0.44 0,22 0,44 0,22 0.22 0,35
TOTAL 0.01 1.15 1.17 0.42 048 0.22 0.44 0,22 0,22 0,38
T. p, mexicanus FEMALE 0,38 0,38 0.77 0.38 1.78 1.3 L1t 0,22 0.44 .87 0.88
FEMALE WITH EQQ 0.02 Q.02 0.01 0.01 0.0
MALE 0.77 0,38 0.10 0.44 0.87 .22 0.44 1.1 0.22 0,40
COPEPODID -V 1.54 a.88 4.1 1.5 5.85 8.88 .22 a.88 1,55 3,07
TOTAL 1.652 a.84 5,78 1.85 7.79 8.88 7. 7.58 a,11 0.89 4.08
E aglils TOTAL
C. v. rubellug TOTAL 0.38 0.03
£. L poppel TOTAL
&. minutus FEMALE 0.1% 0.19 0.77 0.38 0.18 0,94 0.22 0.07 0.08 0.2z 0.21
FEMALE WITH EGa 0.03 0.02 9.01 0,02 0.01 0.01
MALE 0.44 0.18 0.28 0.04 0.3§ .01 Q.03 0.58 0.18
COPEFODID 1-Y 4,22 5.38 1.16 0.38 0,22 .22 0.89 .78 1.29
TOTAL 4,41 5.78 21 0.42 0,88 0.23 Q.07 0.47 1.00 1.83 0.78 1.54
0. oregonansis FEMALE
FEMALE WITH EG@
MALE
COPEPODID 1=V
TOTAL
. sicilis FEMALE
FEMALE WITH £60G
MALE
COPEPTDD 1-V .02 0.06 0.0
TOTAL c.o2 0.08 .01
D. azhigndl! FEMALE )
FEMALE WITH EGR
MALE
COPEPODID 1=V
. TOTAL ) '
E lacusirle ADULT 0.01 0.02 0.00
JUVENILE 1.85 0,38 0.35 .22 0.23
TOTAL 1.57 0.38 0.02 Q.28 0,23 0.21
CYCLOPOHD NALIPLIE Hi-NvI 1.78  10.75 8,83 8.08 8.80% 7.99 6577 7.1C 3.11 1.23 0.67 5.84
CALANOID NAUPLE Ni=NvI a0.84 14,89 8580 44,83 24,88 7.55 811 1.55 3,33 12.83
0. . mendolas FEMALE 8,02 .00
FEMALE WITH EGQ
WMALE n.2z2 0.22 .04
JUVENILE 0.08 0.01
TOTAL 0,02 0.08 9,22 0.22 .05
Q. longlremis FEMALE
FEMALE WITH EGQ
WALE
JUVENILE
TOTAL
D. dubla FEMALE
FEMALE WITH EGO
MALE
JUVENILE
TOTAL
C. sphasticus TOTAL Q.22 0.02
8. fongirostris AD+JUY 3.565 4.84 1.54 0,38 0.38 1.11 022 0.88 044 0.44 1.27
FEMALE WITH EGA
TOTAL 5,55 4.05 1.54 0.G8 038 1.1 0.22 b.89 0.44 C.44 1.18
A, atfinls TOTAL 0,38 0,03
D, {=uchtanborglarum TATAL 0,22 .02 0,02 0,02
. glbbarum TOTAL c.22 g.02 n.c2 0.02
L. kindill TAQTAL
S, cryslallina TOTAL 0.08 0.0
C. quadrangula TOTAL
£ lengiapina TOTAL 0.22 0,22
CYGLOPOIDA TOTAL Ind.L-1 356 1880 1423 9540 1202 18.24 1457 14,88 11,33 503 8.22 11,B%
Ind zm-7 0.64 . 258 215 233 1.42 2486 2,25 222 1.72 2.8 0.84 1,80
CALANDIDA TOTAL nd.L=1 3791 2078 11.83 4573 2594 7.9 5.17 2.02 4,33 1.83 0.83 1488
Ind.cm— 5.80 3.14 1.78 4,62 3.83 121 0,78 0.51 0.ce 0,28 2.13 25
CLADOCERA TOTAL nd.L- Q7Y 4.82 1.57 0.78 .52 1.33 Q.22 .M 0.44 1.13 Q.22 1.45
Ind.cm-2 0.57 .78 0.24 .12 a.08 0.20 0.03 0.14 0.07 0,17 0,03 .22
TOTAL ind L~ 44,34 4284 2783 6192 2848 2856 2027  17.59 1611 4.25 7.27 28,19
ihd.cm—t 8.7% 8.45 4,18 9,37 5,82 2.87 a.07 2.68 2.44 .25 1.10 4.37
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littoral region of Lake 442, 1889.

DAY
TOTAL DEPTH (m)

SPECIES
C. b. thomas! FEMALE
FEMALE WITH EGQ

MALE

COPEPODID 1=V

TOTAL

A, varmalis FEMALE
FEMALE WITH EGQ

E

MAL;
COPEPOD 1=V
TOTAL
M. edax FEMALE
FEMALE WITH EBG
MaLE
COPEPQDID 1-V
TOTAL
T. p. maxicanus FEMALE
FEMALE WITH EGQ
MALE
COREPODID 1~V
TOTAL
E aglils TOTAL
C. v. rubsllus TOTAL
D. minutus FEMALE
FEMALE WITH EGG
MALE
COPEPODID 1=V
. TOTAL
D. oregonensis FEMALE
FEMALE WITH EQG
MALE
COPEPQDID 1-v
TOTAL
D. elellls FEMALE
FEMALE WITH Eaa

MALE
COFEPODID 1-V
TOTAL

D, ashlandi FEMALE
FEMALE WITH EGQ
MALE

COFEPODID 1-V
ToTAL

&, lagusirly . ADULY
JUVENILE

CYCLOPGCID NAUPLI Ni-KVI
CALANCID NAUPLI Ni=NVI
D. g. mendatas FEMALE
FEMALE WitH EGO

MALE

JUVERILE

TOTAL

D. langiramis FEMALE
FEMALE WiTH EQG

MALE

D. dubla FEMALE
FEMALE WITH £aG

MALE

JUVERILE

TOTAL

C. sphaaricusz TOTAL

8. fongirostis ADwJUV

FEMALE WITH EGG

TOTAL

A. alfinis T TOTAL

D. lauchtanborgianum TOTAL

H. gibberum TOTAL

L. Elnditt TOTAL

&. crystallina TOTAL

€. quadranguia TOTAL
E. Ianglspina

CYCLOFOIDA TOTAL indt.1,—1
Ind.em-T
CALANOIDA TOTAL Lt
nd. T
CLADOCERA TOTAL ind.L=1
Ind.cm-3

TOTAL ind. Lt
Ind.cm—¥

MAY
]
138
28.8

0.10
0.49

237

21.78
58.77

0.58
0.6

34,63
5,23

&62.60.

.52
0.59
Q.08

08.02
14,84

MAY  JUNE
N 16

161 188

23.8 2.8

.82 5,80

2.82 5,80

0.0

a.m

0.01

o1

0.89

1.02

0.48 .57

0.02 0,89

0,88 223

1664 1876

1892 2544

0.01

0.45 0.45

0.45 0.46

22,32 3750

93,74 33,48

0.0

0.01 0.02

0.01 0.03

0,01

0,01

448 0.7

2.07

453 1071

0,08

a.04

52,14 4402

4,86 .71

12,52 50,35

17,02 8.9

4.54 10,88

.88 1.84

148.20 114.57

2258 1734

JUNE
20

180
239

0.1
1.34
1.46

=

0,88
on

1,78
278

8.37
&80

b.o2
a.02

.89
0.ae

12,83

JULY  JULY
1a 27

184
23.9

0.08
0.06
0.12

0.23

1.39
1.39

g.c8

208
23.9

0.23
.58

2,08
278

0.46
0.46

0.01
1.38
283
0.23
0.02

0.48
0.72

023

0.46
0.48
0.28

AUa
1

222
3.9

a.23

0,46
0.46

742
a7t

1,16
118

11.84

.18

17,30
2,82

AUa
24
238
23.8

0.2

aocoaa

par
L@aaann

@

ep

0.82
0.82

c.01
0.08

SEPT S

7
250
23.9

116
0.7
1.88

10.21
12.78

.73
Q.92

0.2
2.23

0.01
0.01

0.04

17,90
271

EFT

21
264

20.2

0.01

0.01

[ X8

~eg

e oDoo

mas

0.0

.01

0.48
0.01
Q.4

1.18
142
0.
0.0

0.08
.08

7.87
1.18

0,32
0,07
0.

8.85
1.48

acT
4
277
3.9

0.03
0,02
0,08

.28

ooos
E
[+-]

288

5

QcT
18
288
239

0,01

0.08
0.08

1.62
0.01
0.0
.02

SEASON
MEAN

0.14
.00
g.11

2.98

J2RBER BER

ol
= Y]

2ukzg

o hnooQ QND00DDD OO0
o b

.00
0,00

1.74
0.1
1.758

0,04
a0
0.00

16.05
2,43
22,12
3,38

1.84
o.28

40.21
809




55

Appendix 1.12c. Maan abundancs (Indlviduals par litre) of zooplankton species Hie stages In the
littoral ragion of Laks 442, 1990,

MONTH MAY MAY JUNE JUNE JULY JULY AUG AUQ AU@ SEPT BEPT OCT OCT  SEAsoN
DATE 7 23 8 20 4 18 1 16 26 12 28 10 2 MEAN

DAY 127 143 187 171 186 168 213 joror g Lol 2E5 289 2583 295
TOTAL DEPTH{m} 24,0 24.0 24.0 24.0 24.0 24.0 24.0 24,0 24.0 24.0 2a.0 24.0 24.0
SPECIES
C. b. thomas! FEMALE 6,24 a.48
FEMALE WITH EGQ
MALE 0.83 0,05 0.07
COPEPDDID 1=V 278 1.68 5.82 1.88 0.42 0.42 2.50 4,68 210
TOTAL 18,86 1.68 5.82 1.88 0.42 0.05 0.42 2.80 4,59 2.8%
A, varnalls FEMALE
FEMALE WITH EGG
MALE
COPEPQDID 1V 0,42 0.42 .42 Q.42 0.42 0.42 0,19
TOTAL 0.42 0.42 042 0.42 0.42 0.42 0,19
M, edax FEMALE D.08 0,08 e.01
FEMALE WiTH EGR
MALE 0.02 0.02 0.01 0.00
COPEPDDID 3~V 0.42 0,42 0.42 {42 0.83 0.83 3.74 0.01 0,83 0.81
TOTAL 0.42 0,42 0.02 0.44 0,48 0.88 0.83 3.74 0.01 0.83 0.e2
7. p. mexicanus FEMALE 0.82 0,42 Q.42 .42 0.83 .42 0,24
FEMALE WITH EGG 0.10 Q.42 0.04
MALE 0.42 0.42 0.42 0.06 a.10
COPEPODID |-V .21 2,08 0,83 5.82 1.28 4,68 2.08 0,42 1,36
TOTAL a9.83 0.42 208 1,25 8,24 2.18 .82 2.50 1.25 0,05 1.74
E agitts TOTAL
C, v, rubafius TOTAL
P, 1, poppei TOTAL
0. minutus FEMALE 0.83 0.83 1.26 0.04 0.01 .42 . 0,83 2.50 0.52
FEMALE WITH EoQ 0.82 0.06 0.42 0.0t 0,05 0.09
1.25 1.08 208 1.26 0.03 0.01 0,01 1.25 1.66 0.7
COPEPQDID 1-V =4 )| 8,32 B.57 42 0.42 0,83 2.08 0.83 3.82 0.14 4,58 250 278
TOTAL 271 458 11,28 1248 0.51 0.44 0.84 2.08 1.28 3,23 0.15 B71 6.66 4.08
0. oregonencls FEMALE
FEMALE WITH EGa
MALE
COPEPODID Y-V
TOTAL .
. sleills FEMALE .42 0,186 0,04
FEMALE WITH EQQ 0.82 0,05
2.580 0,18 0.20
COPEPODID 1-V 0.05 ! 1.86 1,25 0.23
TOTAL 3,64 0.a5 1,68 1.56 o.52
D. ashiand! FEMALE
FEMALE WITH EGG
WALE
COPEPODID 1=V
TAL
£ lacusiris ADULT 0.01 0,05 0,02 am c.01 0.01
JUVENILE 250 0.03 .42 0.01 0,01 0.01 9.23
TOTAL 2.50 0,03 0,43 0.01 0.08 0.01 0.02 a.01 0.01 0.24
CYCLOPDID NAUPLE| Ni=NVI 747 A 4,18 1040 1.68 3.74 7.00  12.08 8.24 a.74 .25  13.23 8,37
CALANCID NAUPLI NI-N¥) 6,32 B670 2285 Z1.83 433 1082 11.28 7.90 1.68 0,42 13,38
0, g. mendatas FEMALE 0,02 o.c1 0.42 0.03
FEMALE WITH EGG 0.0 0.16 0.01 a.0%
MALE .05 0.05 0.0t
JUVENILE 0.83 6.01 .08
TOTAL 0.03 0.01 0.05 1.40 o401 0,01 0,12
0. longiremis FEMALE
FEMALE WITH EGQ
MALE
JUVENILE
TOTAL
0. dubiz FEMALE
FEMALE WITH £0a
MALE
JUVENILE
TJOTAL
C, sphaericus TOTAL
8, fongirosicis ADwIUV 1.28 1.68 1.26 a.83 2.1 0,42 0.02 0.B4
FEMALEWITH EGG
TOTAL 1.25 1.68 1.25 0,83 2.91 0.42 0.02 0.64
A alfinls TOTAL 0.0t .42 0,03
D, feychtanbergianum TOTAL 0.42 0.01 0.42 [(Xs}] 0.01 0.01 0.07
H. gibberum TOTAL 0.0 0.02 0.0t 0.01 g.42 .10 0.42 0.08
L. tindtlf TOTAL 0.01 0.00
S, crystaliina TOTAL . 2.01 .05 0.00
C. quadranguiz TOTAL
E langispina TOTAL
CYCLOFCIDA TOTAL lnel=) 3588 6,41 10,40 14,58 2483 10,84 10.98 18,19 8.62 9,57 .06 4.58 1822 11.58
ind.em- 5.45 0.82 1.57 .20 0.44 1.64 1.68 2.80 1.46 1.45 .03 0.69 2.46 1.75
CALANDIDA TOTAL IndL=' 14,68 92,77 3420 54,54 385 1@ 12,13 .68 2.92 3.78 0.15 8.7 5,23 18.21
Ind.cm=* 230 14,04 5.18 523 0.58 1.71 1.84 1.51 D44 .57 0.02 1.27 1.25 2.78
CLADOCERA TOTAL ind.L-t 0.42 1.26 1.73 0.02 1.27 1.27 3.02 .42 1.92 0.43 0.04 0,44 0.54
nd.em=* 0.08 nag 0.28 0.00 0.19 .19 0.48 .08 0.,2% 0.08 0,03 0.07 c.34
TQTAL indl-! 50,54 98.589 4685 0.2 6,80 2342 2408 4220 1286 152§ 0.63 1289 24,89 .72
ind.em- 7.85 14,82 &,84 7.689 1.03 3.54 3.89 4.87 1.98 a3 g0 1.97 8.77 4,65
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REGION LATORAL PELAGIC
MONTH JUNE JUNE JUNE JULY NS AUG AUG SEPT SEPT OCT SEasoN | JUNE JUNE JUNE  JULY AU@ AUG SEFT SEFT OCT  SEASOM
DATE 2 16 ao 14 11 25 7 2 14 MEAN a 18 3 14 1 g 7 21 1M - MEAN
DAY 154 168 162 185 24 238 251 285 288 154 168 182 188 N5 224 291 251 265 283
SPECIES TOVALDEFTH{m) 210 210 210  2td fi8 zro B0 210 210 170 170 17.0 7.0 74 170 170 70 170
C. b thomasi FEMALE 0,01 0.0 0.00
FEMALE WITH EGG 4#1.01 0.c0
coreroO Y BA1 0.51 N XL
e 5 . 0.30 0,12 0.02 .63 2,07
TOTAL 0.64 051 0.3 .33 0.02 063 0.06
A vernalls FEMALE 0.01 0.00 .
FEMALE WITH EGG
MALE 0.01 0.00
COFEPCRID 1-V 1.02 1.82 4.08 2.03 1.82 2.03 1.35 .02 2.51 3.14 1.88 0,63 1.08 112
TOTAL 1.02 1.52 4.08 203 0,03 1.52 2.03 1.22 0.02 2,54 114 1.08 0.63 1.88 101
M. edax FEMALE 0.01 0.00
FEMALE WITH EGG
MALE 0.0 0.01 0.03 0.01 0.13 0.01
CCPEFODID 1-¥ Q.51 0.51 2.03 1.02 1.02 0.01 0.57 1.28 2.5t 0.63 3.14 0.84
TOTAL 0,51 0.0 0.53 a.03 0.03 1.02 1.02 .01 0.52 1.26 2,64 9.83 3,14 0.77
T. p. maxicanus FEMALE .10 a.05 4.08 6.10 4.57 0.5 2.04 2.51 4.40 5.85 4.40 0.63 1.85
FEMALE WITH EGG 0.01 1A 0.10 0.01 2.51 0.28
MALE 1.02 0.51 4.06 7.2 1270 18.81 5.0 5.76 0.53 013 11.30 1382 7,54 1.28 4,B5
COPEPODID 1V 1.02 2.54 13.72 38,10 33.02 2i.84 4.06 1270 0.63 1.26 0.63 b4.64 2638 18.21 0.63 1187
TOTAL 213 0.52 2.55 20,63 49.78 51.82 4623 10.67 18,46 0.63 a.97 1.26 013 72.85 4584 3014 251 571
M, athidus TOTAL
E agilis TOTAL 0.01 0,00
G. V. rsbellus TOTAL
0. mindus FEMALE 0.10 .01 0,05 0.10 0.03 0.13 0.0
FEMALEWITHEGE 0,01 0.00
MALE o.o1 0.20 0,01 0.09 0,04 0.3 0.02 0.02
COPEPQDID 1-¥ 1.52 0.51 0.23 1.26 0.63 0.02 0.21
TOTAL 0,13 .74 0.06 0.70 0.28 1.26 0.86 0,03 022
D). oreganensis FEMALE 0.01 o.m 0.01 0.01 0.01
FEMALE WITH EGG 0.01 0.00
MALE 0.02 0.02 0.00
GOPEPDDID 1-V 0.63 1X:x} .62 0.13 0.16
. TOTAL 0.03 0.01 0.o1 o.01 0.0 0.63 .63 o.02 0.14 0,02 0.14
D, sleills FEMALE
FEMALE WITH EGG
MALE
navmvau._..mu“.mm
E. lzcustils ADULT a1 .00
JUVENILE 0.04 0.00 0.08 0.01
TOTAL 0.01 0.04 0.01 0,08 0.01
CYCLOPOID NALIPLI Ni-Nw1 B.64 7.62 8.14 24.38 36,07 188,15 40.64 1473 11.18 356,62 .28 10.86 165407 10,68 1,268 184,54 5275 18.84 1.28 30.70
CALANOID NAUPLIT NI-NVI B0 1.582 0.8t 1.02 0.51 1.07
D. rtrocurva FEMALE
FEMALE WITH EGG
MALE
JUVENILE 0,03 0.00
TOTAL 0.03 0.0
D. g. mendolas FEMALE
FEMALE WITH EGQ
MALE
s
0. tonglremis FEMALE
FEMALE WITH EGG
MALE
C. lacustrs TOTAL 0.57 013 1018 0.6 2,03 3,05 2,03 2.05 0.00 1.88 0.83 877 5.28 0.83 .02 1.46
S veluius TOTAL
C. aphasdcus TOTAL  0.14 010 001 4.51 0.51 0.20 6.13 a3 0.02 0.09
& longlmostis AD+ Y 610 8.12 4.08 47.24 8.64 10,16 1422 128 12,81 1.B8 3.77 81§ 25.12 1.88  11.00  ¥7.58 5.28 3.14 a.78
FEMALE WITH EGQ 0.01 1.02 1.62 1.02 0.45 u.18 1.28 1,28 063 1.8 813 0.58
A affin %o..__n# &1 8.13 .08 48,77 885 19.18 ﬂm% 12.19 A_mwm 201 3.77 8.42 27.00 1.66 11.53 1B.B4 6.28 3.27 B.44
affinls Q . .
0, isuchtenberglanum TOTAL 0.1 0.10 0.20 0.10 0.1g 0.06 0.02 0,25 2,561 0.25 0,13 0.02 0.95
1@5&&33 TJOTAL 2.54 0.10 0.01 0.51 010 0.20 041 0.25 1.13 0.13 0,13 0.08 0.25 0.05 0.22
“.u. __._%_._ma__ %W«R 0.51 0.08 0.08 0.05 10.18 . _,“__mumw 0.02 .11 0.02 n.02 0.13 umww 0.02 mmw
] culus . s A .
3 wmﬂ&.._.:n TOTAL 0,03 0.00 0.0z  0.G2 0,00
C. quadranguia TOTAL
C. miicylala TOTAL
A guadmnguiars TOTAL
m Q_.‘..Wm___:u ﬂmﬁﬂ 0,30 0,03
[.] U v !
A harpas TOTAL .63 u.02 .97
L zetlfora TOTAL 0.01 0.04 0,03
Q. gracilis TOTAL 0.01 0.01
L sordidus TOTAL 0,03 a.03
S, sarrufalus TOTAL 0,03 0.08
5. E__._ms_ TOTAL
Allonela sp TOTAL
A cunviiosids TOTAL
0. dentata TOTAL
P procurvis TOTAL
Chagborus sp TOTAL 0,03 0.03 0.03 0.2 .0
TAL ind.[—! . 10,78 1223 33,03 g0 1.27 1502 9525 14,44 1,38 741,16 100,48 AB.0R 3,77 45.18
GYGLOPOIDATOTA Ind, _..ln mwm 218 2.48 .69 mmmm .50 5.80 8.88 5.68 054 B483 38 198 1.47 19.59
CALANOIDATOTAL ind.L-1 6.24 3,30 0.57 1.71 0.0 1.08 1.51 D.05 0.14 a.02 0.37
CLADGCERA TOTAL _a_a ST 83 870 £A3 san8 14:83 231 554 9Fa 2980 254 5037 2647 oo 330 1aae
Ind.cmm-2 1,86 1,78 1.09  11.68 2.54 0.80 2.06 274 1148 .03 10,70 9.06 2.08 1.32 5.00
TOTAL Ind.L-? 2531 22.87 10.22 B3,R7 89.47 242,88 111.82 77.04 9,58 22,23 38,23 43,77 4,02 291,52 126,09 56.28 7.10 Gh.67
indem- 6312 483 3.69 9,00 14,08 48,18 23,84 1559 1.40  B.73 1421 172 1,57 114010 4832 22,02 2,60 2560




57

Appendix 1.13b. Mean abundance (individuals per litre) of Noo.u_m_._Eo: species life stages In the (ittoral and pelagic regfons of Lake 938, 1989.
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DATE
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M. edax FEMALE
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COPEPODID 1-V
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Appendix 1.13c. Mean abundance (individuals per litre) of zooplankton species lile stages in the littoral and pelagic regions of Lake 938, 1530,
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Appendix 1.14a. Mean abundance (individuals per litre) of zooplankton species life stages in the Northwest inflow and outflow of Lake 938, 1988.

REGION INFLOW OUTFLOW
MONTH MAY JUNE JUNE JUNE JULY JULY AUE AUG SEPT SEPT gEason | MAY JUNE JUNE JUNE JULY JULY AUG AUG SEPT SEPT OCY OGT SEASON
DATE 18 1 15 28 13 27 10 24 7 21 MEAN 18 1 158 20 13 a7 10 24 7 21 14 18 MEAN
SPECIES DAY 138 163 187 181 185 208 223 237 251 2656 139 153 187 181 185 209 23 2a7 251 265 263 292
C, b. thomas! FEMALE 240 0.02 0.24 0.32 .03
FEMALEWITHEGG  0.08 oot | o2 .00
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D. sleilis FEMALE
FEMALEWITHEGG Q.02 0.00
MALE 0,02 0.00
COPEPODID 1=V
TOTAL 0,04 0.00
L. macrurys TOTAL
E lacustis ADULT
o S 181 1m 3% 3E 8B g . 338
CYCLOPOI NAUPLI NI-NWi 71,20 0.80 0.80 1.60 0.e0 7.52 { 22.40 8.40 240 14,40 840 2840 13,60 1200 0.80 240 .53
CALANOID NAUPLY NI-NV1 4,00 0,04 240 0.84 2.40 o.08 o.21
D. retrocurva FEMALE
FEMALE WiTH EGG
MALE
JUVENILE
TJOTAL
0. g. mandotae FEMALE
FEMALE WITH EGQ
MALE
JUVENILE
TOTAL
B. longiremis FEMALE  0.0B o.M
FEMALE WITH EQG 0,02 0.00
MALE
JUVENILE 0.14 0.1
TOTAL 0.24 0.02
&, lacustns TOTAL 0.02 0.80 0.08
& velulus TOTAL 0,02 0.00
G, ephaerfcus TOTAL 0.80 0.48 0,80 0.80 0.80 0,37 0.28 0.04 0.60 0.02 0.80 0.16
B. langimostis ADsdUV - 320 0.18 0.89 0.80 0.50 5,80 5.80 0.18 0.80 1.60 0.80 2.40 0.80 1.80 1.82
FEMALE WITH EGO 0.06 0,02 0.02 0.01 0.08 0.02 0.02 0.32 0.18 0.08 0.18 0.07
ToTAL Q.28 0.02 0.18 0.80 0.02 0.80 0.51 5.688 8.82 0.20 1.12 1.76 0.88 240 0.88 1.80 1.89
A aflinls JOTAL 0,04 0.80 .08 012 D.32 0.18 0.48 0.08
£, teuchtenbargfanum TOTAL 0.02 .00 0.02 0.4az2 0.18 0.04
H. gibberum TOTAL 0.18 0.18 0,03 0,18 0.08 0.02 0.02 0,32 a.p5
L Kndiil OTAL ~ 0.D4 a.ng
£ pediculus OTAL 240 0.24 0.04 0.04 0.02 0.04 0.08 0.02
S, erystaliina OTAL 0,18 0.02 0.04 0.00
C. ghadmngula OTAL 0,04 0.02  0.01
C. rellculala TOTAL
A quadranguiars TOTAL 0.80 0.08
22 »nnaaﬂ 5 TOTAL
E lamelialus TOTAL 0.80 0.08 0.02 0.08 0.01
A harpae TOTAL 0.16 1.80 0.18 a.02 0.00
L eelifs TOTAL
O, gracilis TOTAL 0.1a 0.02 .40 0.23
L sordidus OTAL 0.80 0.80 n.o2 0.18 o.0e
5. serrufatus TOTAL
& kingii OTAL 0.04 0.04
Allenéia 5p OTAL 0.80 0.80
§ chotane s
. dentata
A procurvis OTAL 0.60 0.80
Chaoborus sp TOTAL n.gz2 0.00 0.16 0.01
CYCLOFPOIDATOTAL Indi-1 B4B80¢ 088 088 370 002 084 0.16 1.0 240 1054 | av.14  BEB 044 432 1684 7.06 4082 2250 2680 4,18 %480 18,32
CALANCIDATOTAL Ind,L- 4,84 .22 3.48 0.18 0.83 5.80 0.08 0.28 0.10 0.18 0.18 0.53
CLADOCERATOTAL Ind, L1 4.60 0.50 1.00 1.78 0.18 0.98 0,04 5,00 1.70 5.88 578 0,42 1.4 1.80 0.82 3.58 2.0 242 2.20 0.08 1.44 2.34
TOTAL Ind. 1.t 104,14 1.88 1.28 8.58 0.38 1.80 0.20 1.60 10,40 13.07 | 48,70 12.74 112 5.58 1876 3.4 53,50 24,80 39.22 .36 0.08 11.24 19.20
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Appendix 1.14b. Mean abundance (individuals per litre) of zooplankton species life mﬁnmm.i the Northwest inflow and outflow of Lake 938, 1989.

MONTH
DATE
DAY

SPECIES
C. b, thomas! FEMALE
FEMALE WITH EGG
MALE
COFEPODID 1-V
TOTAL
A vemalls FEMALE
FEMALE WITH EGG
MALE
COFEPODID 1-V
TOTAL
M. edax FEMALE
FEMALE WiTH EGG
MALE
COFEPQDID 1=V
TOTAL
T. p. mexicanus FEMALE
FEMALE WiTH EGG
MALE
COPEPODID 1-V
TOTAL
M. aibidus TOTAL
£ agliis TOTAL
¢. v. rubellus TOTAL
0. minutus FEMALE
FEMALE WITH ERQ
MALE
COPEPQDID 1-Y
TOTAL
D, oregonansls FEMALE
FEMALE WITH EGE
WALE
n%mun.uﬁ. .ﬂw
0. siciiis FEMALE
FEMALE WITH EGSQ
MALE
COPFEPQDID 1-V
L macrurue «m«”
£ lacusits ADULT
._.o._.F>m
CYCLOPOID ZOE Lil NE-NVI
CALANOID NAUPLI NI-NVI
0, mtmetrva FEMALE
FEMALE WITH EGG
MALE
JUVENILE
TOTAL
D. g. mendatae FEMALE
FEMALE WITH EGG
MALE
JUVENLLE
TOTAL
0, fongiremis FEMALE
FEMALE WITH EGG
MALE
jﬂm
G, facustils TOTAL
& vetulus TOTAL
c. _mw?ua.n:u TOTAL
8, longlmsiis ADWUY
AW AL
A affinls TOTAL
. leuchtanbarglantt TOTAL
H. gibberum TOTAL
L kindli JOTAL
B. padiculus TOTAL
& crysialiina TOTAL
C, giiadmngula TOTAL
C. reticyiata TOTAL
A guadrangularie TOTAL
G. rectimsins TOTAL
E. lamelfatus TOTAL
A harpas TOTAL
L setifera TOTAL
G, gradis TOTAL
{. sordidus TOTAL
S sgrmujatus TOTAL
S kin TOTAL
Allanela sp TOTAL
A curvipostis TOTAL
0. dentata TOTAL
. procurvis TOTAL
Chaabarus sp TOTAL
CYCLOPOIDATOTAL Ind. [~
CALANOIDATOTAL Ind.[-
CLADOCERATOTAL Ind. L1
TOTAL Ind,L-!

MAY  MAY JUNE
17 <] 4
137 161 185
0.40 a.02
0.08
1.20

2840 4.80 0.40

28,68 4.80 0.42
0.40
0.40

0.40
0.40
0.02
0.02
240 0.04
2.40 0.08
.02
0.02

a0

a8
o
[=1=]
=
=TTl ]
[==T=1=]

040 0,02
0.40
3.60 D0.08
440 0.08
0,04 0.08
0.40
0.40
0,02
0,40
8046 T.20
8.82 1120
488 0.64
102,14  18.84

0,02

0.42
0.0
0.02

0.54

JUNE
i
178

.60
8.80
4,00

14.40

JULy
12

183
0,80

1.20
00
1.80

1.60

._.mn
1.20

o
a8

appo
g&3z

2.20
£.38
§.30

20.88

JuLy
28
208

n.¢2

0.40
_u.Am

1.20
1.20
0.02

0.10

240
280

0.02

0.02

0.02
18.84
14.1%
39.10

Ala
e
221

0.40

0.40

1.20
1.60

1.60

0.40
.08

0.20

204
8,04
.88

13.84

INFLOW
AUG SEPT
23 =]
235 248
0.AD
.40
0.40
0,40
0,02
0.02
1.20  0.80
1.24 0,80
0,40
0.80  0.40
1.20 0.40
04¢ 040
.02
0490
4.40
522 040
840 040
8400 2.40
0.04
0,12
0.18
028 D.04
028 0,04
280 1.80
1.20 2.40
1.20 240
0.40
0.40
0.02
0,08
0,02 002
8.24 200
18,22 280
634  4.08
a7.80 B.88

SEPT
20
263

0.02

0.02
0.04

.02
a.a2

0.02
0.02

.40
120

ocT OCT SEASON
4 17 MEAN
277 260

[AI5r=1-F=]
NNt O
Boann

~o o
N2 —am

nnh%

Q000D ooo
Moy

0.40

e
]
&

(=1t [ =1

O&Ehﬂﬂ
D=k IR

R

oo O
@0 O

% 555 BN

OLOLDLDRD DL

o00-SDuO-~ OO0 0000 0000
SOt ARORAN- AN

0.00
11.88
5.13
a.70

24.88

MAY  MAY JUNE
17 3

137
.12

0.40
8.40
8.82

0.02

1.20
0.02
1.60
2.82

0.40

0.40

n.02

06,564
4.62
.84

76.00

151
0.02

0.80

0.02

0.02

0.40
0.40

2.84
0.40
0,42

3.66

14
185
0.02

5,60
562

0.02
0.02

0.40
0.40
1.20

0.02
0.02

0.40
n.80

0.60

0.40

B,66
214
1.62

12.62

JUNE
28
178

1.20

0.90
6.00
8.0

240
2.40

n.n2

.02

0,04

ot

o
S8

o

13.22
10.04
5.96

20.22

JULY
12
1683

0.40
.40

0.02
0,02

0.80

0.02

0.60
0.82

0.40
0,40

0.40
.40

1.20

0.02

0.a2

0.40
0.40
n.02

3.22
2,82
1,52

7.58

JULY AUG AUG SEPT SEFT
28 g 23 3] 20

OUTFLOW
206 22
1.20  0.80
.20 0.0
0.02
080 1.20
080  1.22
0.2
040 120
042 1.20
0.02 0.60
0.08
2.40  0.80
250 1.60
0.02
0.02
ggp 7,20
120 1.60
a.02
0.02
0,80
0.60
0.40
0.80
0.40 240
040 2.40
0.02
1.60 160
0.04
0.02
8.42 1042
370 322
286 534
14,98 1a.88

235

0.40

0.40
0.40

0.40

.02
0.02

.02

0.8

.26
4.88
1.48

8.70

249

3.80
2.00

0.40

0.40
1.20

1.20

0.40
0.02

8.92
4.04
4.84

15,78

263

0,80

1.60
0.40

0.40

0.40
14.00

2.64
27.60
at.14

1.20

0.04

0.02
0.02

042

0,04

- oo
Heg

i
a

2.40

0.40
.40

0.10

0,02

.04
0.02
0.02

3.20
0.60
3.8¢

baacnaccgh—o~m3=
NORDaOSa AR RENG

DOOCODROLLORODOS

a.0

Atntni Do 0O O SO0SSSth - -t =1=1]

10,82
4,02
4.87

18.80
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Appendix 1.14c. Mean abundance (individuals per litre) of zooplankton species life stages in the Northwest inflow and outflow of Lake 938, 1990.

INFLOW OUTFLOW
MONTH MAY MAY JUNE JUNE JULY JULY JULY AUB AUG SEPT SEPT OCT OCT  SEASON| MAY  MAY JUNE JUNE JULY JULY JULY AUG AUE  sEpT SEPT oot OCT  SEasoN
DATE 8 =2 5 19 3 17 ai 14 28 11 -] 2] 23 MEAN 3 22 5 18 a7 17 an 14 20 " 25 o 23 MEAN
SPECIES DAY 128 142 168 170 184 200 212 226 240 254 288 _..mmbm 295 128 142 186 Wn 184 200 212 228 240 254 268 282 286
C. b. ihomas! FEMALE 0.4 0.80 0.02 0.09 0.80 0.02 0.08
FEMALE WITH EGG
MALE 0.80 005 | 0.02 0,10 0.0t
COPEPDDID 1-V 2.40 120 27.20 3.20 040 0.40 0.02 0.02 2688 | 320 440 6.00 0.10 1.08
TOTAL 3.60 120 28.0 3.20 D42 0.40 .02 .02 284 | 322 480 680 0.0z n.10 1.13
A vernalis FEMALE
FEMALE WITH EGG
MALE 0.02 0.02 .00
COPEPODID 1-V 0.40 0.02 1.20 0.80 .40 0.40 0,02 0.25| 040 200 &20 040 040 0.40 1,20 008 320 0.40 4.00 0.04 .af
TOTAL 0.40 002 120 0.60 ¢.40 040 0.02 0,25 ] 040 200 520 D42 040 (.40 120 008 3E0 040 402 0,04 a7
M. edax FEMALE 0.02 .00
FEMALE WITH EGG
MALE g.02 0.02 0.00 o0.02 .00
COPEFQDID 1-V 0.40 0.02 1.20 .04 0,13 | 0.40 0.40 0.80 .12
TOTAL 0.40 0.02 1.22 n.02 0.04 .13 | 0,40 0.04 049 0.80 .13
T. p. maxicanus FEMALE 0.40 0,80 0.10 .10 | 0.04 D.40 040 0.02 07
FEMALE WITH EGG 0.40 0,28 05
MALE 0.40 .02 0.03 0.06 0.B0 .07
COPEPDDID 1-V 0.40 0.40 Q.Mc 0.40 2.30 0.80 0.40 1.20 1,20 0440 0,31
TOTAL 0,40 0.B0 o.10 0,40 .40 0.40 .12 .40 023 | 0.04 040 .60 0.B0 1.82 122 1.20 0.48
M. albldus TOTAL
& agilis TOTAL
. v, ubellus TOTAL
. minutus FEMALE 0.40 0.04 0.02 0.04 0.02 0.0z .00
FEMALE WITH EGQ 0.80 0.40 0.10 0.66 0.10 .01
MALE .40 0.10 .20 0.08 D.06 0.60 0.02 .02 .06
COPEPQDID 1-V 240 2.80 3.60 4,40 0,40 1.051 040 1040 .02 0.02 .88
TOTAL 0.40 240 3.20 4.00 4,60 0.74 0.08 1.20 | 040 10.80 0.70 0.04 002 002 a.02 0.02 . g2
D. aragonensis FEMALE
FEMALE WITH EGQ
MALE
COPEPODID 1-V
TOTAL .
D. sldilis FEMALE 0,02 0.00
FEMALE WITH EGG
MALE 0.04 0.02 . 0,00 0.02 0.0o
COPEPODID 1=V
TOTAL 0.04 0.02 0.00 0.04 0.00
L. macrurus TOTAL
E [acusids ADULT
o 889 608 008 g0 0.03 583
CYCLOPOID NALUPLI Ri=NVt 2560 23.20 74.80 0.40 7.20 0.40 2.00 0.40 1.20 0.80 10468 | 7.80 13,80 E.80 040 040 040 720 040 060 B840 13.80 5,268
CALANQID NAUPLI NI=NVI 32,80 8.20 2.40 268,20 8.80 0.80 B4 | 820 1.60 A.00 4.80 200 0.40 040 0,40 2.08
D. retrocurva FEMALE
FEMALE WITH EGG
MALE
JUVENILE 0.29 0.02
TOTAL 0.20 0.02
D, g mendotae FEMALE . 0,02 0.00
FEMALE WITH EGG
MALE ' .
JUVENILE 0.02 n.02 .0.00 0.02 0.00
TOTAL 0.02 .02 0.00 . 0.02 .02 e.0p
D, longlremie FEMALE
FEMALE WITH EGG
JUVENILE 0.08 0,08 0.20 0.02 0.03 040 002 0,00
TOTAL 0,06 0,08 .20 0,02 0,03 040 002 0.03
C. lacustis TOTAL : 0,19 002 030 0.03
8 velulus TOTAL
C. sphaetcus TOTAL  0.02 1.60 0.10 0.30 0.40 0.40 0,04 0,02 0.40 0.25 0.80 0.02 0.08
B. longirostie ADHIUV 1,60 1.20 1.680 1.60 1.80 .40 0.04 0,40 0.85 020 240 1.20 040 360 006 G40 120 2480 0.80 1.43
FEMALE WITH EGQ 0.40 0.580 0.10 0.40 0,18 | 0.02 1.60 0.40 0.04 0.18
TOTAL 0.40 240 1.20 1.70 1.680 2.00 0.40 0.04 0.40 D78 | 0.0Z 0.20 4.00 1.20 040 Q.60 G068 4880 120 260 034 1.68
A aflinls TOTAL 0.02 o0.n2 0,00 0,20 0.02 0.02
&, leuchtenbergianum ToOTAL - 0.02 0.20 0.40 0.40 0.04 0.02 {.08 0.40 0.02 0.02 a.mo 0.02 0.04
| m‘bbm_.:a TOTAL 0.04 0.80 0.40 0,02 0,10 0.1¢ 0.28 010 0.1¢ 240 0.08 0.24
L. kndlif TOTAL 0.02 0,00 0.02 0.00
. pedicuius TOTAL 0.02 0,04 000 | 0.02 040 0.0 0.04
& alfina TOTAL o0.02 0.00
G. qied@ngula TOTAL
G. retfcifala TOTAL
A quadmangulars TOTAL
C. rectimsins TOTAL 0.02 0.00
£ lameliatus TOTAL
y o it
satifera )
0. graellis TOTAL 0.02 0.02
L sordiaus TOTAL 0.02 0.02
3 serrulatus TOTAL
S kinglf TOTAL
Allariela sp Total
A cunvimstis TOTAL
D. denlaia TOTAL
P. procurvis TOTAL
Chaoborus sp TOTAL
CYCLOPOIDATOTAL Ind.L=! 3000 24.82 10480 450 764 242 282 088 160 092 D002 042 13.81 | 11.86 20.14 19.20 082 0.0 1.60 6.60 0,46 1554 1002 1882 0.04 B.37
CALANOIDATOTAL nd.l-' 3324 7.82 660 Q.60 3320 11.80 074  0.80 7.21| 850 1244 .10 488 202 042 040 0.02 0.40 0.02 3,02
CLARCCERATOTAL Ind.L=t 0.64 0.08 8.02 1.72 2.20 242 3.08 0,48 o.,08 o.ng 0.42 0.40 127 | 004 1,50 4,68 1.22 0.60 366 0.08 7.40 1.48 540 Q42 2.00
TOTAL Ind.L-! 83.78 {2.62 11542 7.02 4304 18,44 .64 2,24 1.68 0.88 0.44 0,82 22.38 | 21,30 34.08 3295 860 262 D262 13.686 058 23.02 1190 24.54 0456 10.45
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Appendix 2.1, Abundance (Indlviduals per litre) of zooplankton life stagss at nine stations

in Lake 149, July 22, 1987, collected with a twin Wisconsin nat.

SPECIES
C. b. thomasl

A. vernalis

M. adax

T. p. mexicanus

E, agilis
D. minutus

0. arsgonensis

£, lacuslris

CYCLOPQID NAURLLI
CALANOID NAUPLII
D. retrocurva

D, g. mandatae

C. lacustris
C. sphaericus
8. longfrostris

A, guadranguiaris

STATION
DEFTH

FEMALE
FEMALE WITH EGQ
M.

ALE

COPEFQDID 1 -V
TOTAL

FEMALE

FEMALE WITH EGG

MALE
COPEFODID 1 - V
TOTAL

FEMALE
FEMALE WITH EGQ

MALE
COPEPQDID1 -V
TOTAL

FEMALE

FEMALE WITH EGQ
MALE
COPEPODID1 -V
TOTAL

TOTAL

FEMALE

FEMALE WITH EQGQ
MALE
COPEPODID1 -V
TOTAL

FEMALE

FEMALE WITH EQQ
MALE
COPEPODID1 -V
TOTAL

ADULT
COPEPODID1 -V
TOTAL

MI = Nvi

NI = NV

FEMALE

FEMALE WITH EGQ
MALE

JUVENILE

TOTAL

FEMALE

FEMALE WITH EGQ

FEMALE WITH EGQ
TOTAL
TOTAL

D, lsuchtenbergianum TOTAL

H. gibberum
L. kindtii

Chaoborusg sp.
CYCLOPOIDA TOTAL
CALANOIDA TOTAL
CLADOCERA TOTAL
TOTAL

NUMBER QF SFECIES

TOTAL
TOTAL

TOTAL

Ind. L~
Ind.em—3
Tnd.L~!
Ind.cm-2
Ind.L-t
ind.cm-2
Ind.L~
ind.em-2
11

1
22

3,02
3.02

0.80
0.80
1.81
0.40
201
4.83
8.86
0.40

0.40
0.40

0.40
0.40

24.76
0.40

0.60°

0.80
0.20

141
7.04

0.85
0.167

37.83
B3z
1.21
0.27
B.86
1,88

47.88

10.63

11

2
a1

0.88
p.a8

1.00
1.00
0.43

0.67
2.4
3,14

0.14
0.14
Q.14

0.14
0.43
0N

45,68
1.28

0.43
0.43
0.28
0.14
8.28
1.00
10.28
.14

0.87
0.112

50.98
16.80
214
0.88
12.068
a,74
86,18
20.21
12

3
27

0,82
0.82
0.18

0.82
0.88
0.88

131
a.81
6,50

e.18

0.18

0,33

.18
t.18

a2.84
1.87

0,32
2,85

0.33
823
o.e8
8.89
0,33
.05
0.8
¢.178

40.34
10.88
248
0.68
8.00
2.43
£1.80
12.88
12

4
1.3

a.561
8.51

3.40
340
.74
4.08
218
14.68
8200

0.34
0.34

0,34
1.70
2.04

87.82
1.02

0.34
.04
40.17
8.13
48,29
0.88

4.20
0.7456

181.73
1712
3.40
Q.44
54.30
7.08
189.44
24.83
10

-1
23

0.08
0.08

0.00
0.00
18.83
1,38

0.00

o.00
0.08
0.18
518

8.83

0.03
0.38
0.018

22,12
5.08
1.41
0.%2

1.76
31.18
717
11

a
2.2

241
241

1.01
1.01
121
0.80
0.80
a.05
10.88

0.40
0.40

0.20
0.20
38.62
181

0,40
0.20
17.90
0.80
18.11

0.20
201
0.283

51.10
11.24
a1
0.49
21.21
4,87
74,63
18.40
12

7
2.2

a.20
a.0e
0.40
0.40
1.07

9,01
241

0,20
0.40
12.68
0,40
13.08
0.20
0,20
2,70
0,408

a0.88
17.76
3.48

17.20
a.78
101.38
22,30
8

8
2.9

225
2.25

.16
018
0.75
0156
1.05
3.00
5.26

0.45
0.16
11.40
0.60
12.3%

1.43
0.047

0.16

64.00
15.68
1.85

14,28
4.17
70.48
20,44
10

0.14
0.02

0,41
0.57

43,68
0.27

0,82

16.05
218
18.22

0,14
0,67
0.003

52,58
17.88
0.84
0.28
20,08
B.62
TA47
24,58
9

MEAN

0.03
0.03

2.54

0.02

0.4
o.ea
1.28
0.74
1.88
&.70
9.58
0.07
0,02

0.12
0,13
0,06
0.01
0.10
0.47
0.64

0.02
0.02
44,88
1.33

15.48
0.15

0.02

58,04
13,28
2,12
0.50
18.30
4,02
78.48
17.60
10.7
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Appendix 2.2. Abundance (individuals per litre) of zooplankton species life stages at 10 statlons

in Lake 164, July 22, 1987, collected with a twin Wisconsin net.

SPECIES
C. b, thomasi

A. vernalis
M. adax
T. p. mexicanus

E. agilfe
0. minutus

D, oregonensis

E. lacusirfs

CYCLOPOID NAUPLI
CALANCID NAURLII

D. retrocurva

C. lacustris
B. longirostris

A. ?uadrangu!arfs
D, lsuchtenbergianum

H. gibberum
L, Rindii
8. erystaliina

Chanborug sp.

CYCLOPOIDA TOTAL
CALANOIDA TOTAL
CLADOGCERA TOTAL

TOTAL

STATION
DEFTH

FEMALE

FEMALE WITH EQQ
MALE

COPEFODID 1 -V
TOTAL

FEMALE

FEMALE WiTH EQG
MALE

COPEPQDID Y -V
TOTAL

FEMALE

FEMALE WiTH EGa
MALE

COPEPODID 1 =V
TOTAL
FEMALE

- FEMALE WITH EGQ

MALE

COPEPCDID 1 -V
TOTAL

TOTAL

FEMALE

FEMALE WITH EGE
MALE

COPEPODID 1 -V
TOTAL

FEMALE

FEMALE WITH EG@
MALE

COPEPODID 1 -V
TOTAL

ADULY
COPEPODID 1 -V
TOTAL

T NI-NVL

NE= NVL

FEMALE

FEMALE WITH ERG
MALE

JUVENILE

TOTAL

TOTAL

AD +Juv

FEMALE WITH EGG
TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

Ind.L-t
ind.cm-2
ind.L=!
Ind.cm-2
Ind.L-*
[nd.em-2

Ind.L-t
Ind.em-2

NUMBER OF SPECIES {16 TOTAL)

1
=X

0.18

0.08
0.24

0.88
0,38

1.77
1.77
241
0.08
1.81
2,54
7.84
0.08
0.08

0.08
.18

.80
.80

11.82
0,32
0.80
0.08

1.48
2.23
0.24
7.64
0,72
8,34

0.32
0.48
0013

0.18

22,43
1234
.28
.71
1176
8.48

35.84
18.60

13

2
4.3

.18

0.48
0.48

1.10
1.10

1.38

0,18
1.38
4,07
7.9

0.08

0,08
e.18
0,87

018
@18
0,00

0.00
10.78
.83
0.08

1.20
1.29
18,12
1.38
18,50
0.74

0.005

.08

20.42
2.80
1.98
0.88

22,45

10,78

44,36
21.28

11

a
8.5

0.81
0.81

0.54
2.04
238
1.50

0.76
2.18
4.42

0.20

0,14
0.34
0.88
0.07

0.20
014
0.41
0,02

0.02
8.84
068
0.81
227

1.20
218

0.85
1t

0.20
2.45
o.op2

0.74

18.18
10,52
1.88
1.30
13.84
8.08

92,88
21.38

12

4
8.4

0.07
0.07

.42
a.42

0.07
0.14
0.14

021
021
Q.60

8,78
0,80
042
0.07

0.48
Q.97
0,07
418
o.28
4.43

0,38
0.89
0.022

0.08

13,22
8.48
1.73
111
8.53
4,18

21,65
13.79

12

5
8.3

0.07

0,26
0.36

0.28
1.88
1.87
2.00
0.07
0.63
8.73
7.98

0.42
0.36
0.36
0.35

0.568
0.05
0,49
0.82
232

0.00
0.00
1218
1.08
0.70
0.35

204
3.10

B.82
0,35
8.87

0,07
1.89
0.006

0,18

2286
14.46
4.88
3.08
11.83
7.45

89,80
25.07

5.9
0.15

0.15
0.45
0.78

0.80
0.80
0.07

0.07
4,19
4,34
8.51
0,186
1.20
4,19
12,04

0,16

018
0.22
D.62

0.97
0.87

13,85
136
0.67
022

a.62
441
0,07
§.88
0.67
7.5

0,45
3.07
0.002

o.z2e

28,57
18.88
2,84
1.88
16,68
8,18

47.27
27.68

12

2.0

.68
0.68

0.88
0.88

111
0.22

0.44
0.44

11.08
0.44
11,60
022

044

a.88
0.80

0.04
12.84
2.53

16.85
2,37

a
6.0

0.44
0,44

0.36
0.5
1.84
0.27

4.93
8,31

0.co

0.08
0.08

0,44
0.44

14.78
.82
0.27
0.01

203
2,31
0.09
4.07
0.27
4,33

482
3.27
0,014

Q.03

23.87
11,83
1.16
0,58
10.84
552

35,68
17.84

2|

[:X:]

0.13
0.01
0.07
Q.13
0,35

0.20
0.20

1.14
114
3,43
0,27
0.87
2.28
a.85

0.02

0.15
0.16
0.07
0.02
0,27

1.03

£.61
0.74
2.69
0.81

.68
a.13

3.28
0.20
3,48

0,20
2,69
0.0

0.47

17.95
11.88
1.82
1.27
12.88
8.31

32.84
21.74

0.38
0,38

0.84
0.84
1.42
D.50
1.84
3.08
B.ga

Q.07
Q.07

Q.07
0,14
0.21

a2

0.7
o.71

0.85
2,28

.77
0.21
Q.88

0.28
1.14
0,004

.27

15.95
5.8
0.88
0.53
7.68
477

26,78
15.97

11

MEAN
5,62

.08
.00
0.04
0.13
0.23

0.57
.01

.11
1.58
1.88
2.28
Q17
1.01
.18
§.80
0.0
0,10
0.04
0,47
0.18
0.37
0.08
0.07
012
0.45
0.73
0.00
0.00
0.00
.48

0.70
0.25

1.80
2.55
0.05
7.38
0.54
7.852
.02
Q.32
1,68
a,01
0.00

0.83

18.85
10,88
1.82
1.09
12.66
6.80

a3.ar
18.79

11.20




Appendix 2.3.
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Abundances {Indlviduals per llitre) of zooplankton specles life stages at nine

stations in Lake 165, July 22, 1987, coliected with a twin Wisconsin net.

SPECIES
. b. thomasi

A. varnalls

M. adax

T. p. mexicanusg

D. minutug

D, oregonensis

E. lacusliis .

CYCLOPOID NAUPRLH
CALANCHID NAUPLII
D, ratrocurva

C. lacustris
C. sphasricus
B, longirostris

A. gquadranguiaris

D. lsuchtenbergianum

H. gibberum
L. kinalii
&. erystallina

Chaoborus sp.
CYCLOPOIDA TOTAL
CALANOIDA TOTAL

CLADCCERA TOTAL

TOTAL

STATION
DEFTH

FEMALE

FEMALE WITH EAq
MALE

COPEPODID § =V
TOTAL

FEMALE

FEMALE WiTH Eaq
MALE

COPREFODID 1=V
TOTAL

FEMALE

FEMALE WITH EGqQ.
MALE

COPREPODID 1 -V
TOTAL

FEMALE

FEMALE WITH EGQ
MALE

COPEPODID 1 =V
TaTAL

FEMALE

FEMALE WITH ESQ
MALE

COFEFODID 1~V
TOTAL

FEMALE

FEMALE WITH EGG
MALE

COPEPODID 1 -V
TOTAL

ADULT
COPEPODID 1 -V
TOTAL

Nt~ NvI

NI = NV1

FEMALE

FEMALE WITH EGQ
MALE

JUVENILE

TOTAL

TOTAL

TOTAL

AD +Juv

FEMALE WITH EGQ
TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

Ind,L=F
Ind.cm«2
Ind;L-
Ind.em-2
ind.l.-!
Ind.cm-2

Ind, Lt
Ind.cm-—2

WUMBER OF SPECIES {18 TOTAL)

1
4.0

0.78
0.78

.11
0.22
0.33

0.01

0.33
0.34

13.3Q
0.22

Q.11
0.78
0.03

0.02

18,95
8.78
0.88
0.08

2247
8.89

40.33
16.19

n

2
a8

.02

o.02

o.88
0.6a

4,20
0,23

0.34
27
284

0,23
0,23

2.06

0.57
0.62
0.02

0.02
23.88

0.1
a1

0.456
0.88

24,86
28.70

0.57
1.86
0.04
0.00

0.02

31.60
1282
1.43
0.58
28,36
11,46

24,84

12

a
a.B

0,45
o048

2,84
0.45

0.57
1.82
2.85

0.11
0.11

0,23
0,23

18.18
0.34

¢80
{0.60

10.58

i0.78

3.18
o0

0,01

24,42
8.63
o.88
0.27

14.78
5,78

38,89
15.58

4
3.4

0.24
0.24

38,35
0.35

0.71
0.71

8.81
0,98
g8.98

0.59
4,01

Q.00

44,97
18,88
0.7
0.27
827
3.14

53,34
20,27

5
a1

1.88
1.88
0.29

o.29
3.00
.57

0.00

0.14
018

22,84
n.88
0.14

.43
0,57

12.14
.20
12.42

028
1.14

0.03

an.d1
12.22
1.00
0.81
14.42
4.47

64,87
17.01

:}
4.3

.42
.42

.10
5,03
8,03
Q.10
0.10
a.42

3,12

0.10
a.10
o
0.13
0,90
0.73

1137

24.85
1.04

0.10

2,39
2650

.10
12,08
0.2
12,69

0.21
a4.85
0.01

0.04

34,22
14.7
201
1.00
18.48
8.37

58.02
24.08

1"

4.0

0.55
0.566

0,11
a,89
4,10
0.88
0.22
0.55
1,88
3.68

011
0.05
0.22
.55
0.84

22,27
1.77
0.33
0.44

0.6e8
144

13.41
14.74

0,13
1.1
0.01
0.00

0.03

20.58
12.23
271
1.08
17.43
897

50.75
20,30

3
3.4

0.85
0.65

5.59
5.69
B,13
0.13
0.78
228
3.80

0,78
0.78

17.81
¢.28
0.5

0.78
143

17.18
0.8
18.07

0.28
1.58
0.00

Q.01

27.95
9.50
1.04
0.35

21.32
7.25

60.92
171

-]
3.7

0,72
0.72

an
an
0.12

0.58

2.63.

3.7

012

0,24
0.28

19.14
0.46

.80
0.80
0.12

0.60
a.57

0.08
1.32
0.01

0.00

28.87
8.87
¢.84
0.31

11.70
4.03

29,21
14.51

10

MEAN

0.00

0.00

0.0z
3.28
3.1

0,06
0.47
.97
817

0.01
0.08
0.10
0.05
0.03
0.04
o.42
0,54
0.00

0.00
23,58
0.85
0.14
a9.07

Q.81
1.02
0.01
0.4
13.85
0.82
14,78
0.01
0,18
1.87
0.01
o.00

Q.02

30,68
11.58
1.29
0,50
17.88
a8.75

49.68
18.81
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Appendix 2.4, Abundance (Individuals per litre} of zooplankten spacies [Ife stages at
nine stations in Lake 373, July 21, 1987, colisctad with twin Wisconsin net.
STATION 1 2 3 4 5 8 7 8 ] MEAN
DEPTH 147 130 13.0 131 170 200 188 87 204 1518
SPECIES
G. b. thomasi FEMALE 0,12 0,14 007 028 1.87 037 .34 0,44
FEMALE WITH EaQ 0,01 008 0.17 0.03
MALE 080 020 041 040 008 097 028 0.58 0.42
COPEPODIDY -V 1434 860 1008 981 B8 1608 877 633 1227 10.41
ToTAL 1508 B84 1047 1028 8.0 1808 1040 538 1434 11,30
A. varnalis FEMALE
FEMALE WITH ESG
MALE
copEPODIDT -V 0,08 0,07 0.07 0,13 0,10  0.08 0.08
TOTAL 0,08 007 . 0.07 0.13 0.10  0.08 0.08
M. edax FEMALE
FEMALEWITHEGG 0,12 0.01
MALE
COPEPCDID1 -~V 0.0B 0.20 .18 0.08 0.05
: TOTAL 018 .20 0,18 0,06 0.07
7. p. mexicanus FEMALE
FEMALE WITH EQG .
MALE .20 0.02
COFEROMID 1 -V 0,07 0,08 0,05 0.02
TOTAL 0.07  0.20 0.08 .05 0.05
. M. aibidus TOTAL 0.01 : 0.00
D. minutue FEMALE 0,80 0,14 054 027 021 .13 ng2 0.8 0.30 0.37
FEMALEWNHEGE @12 0.14 007 007 010 048 028 081 013 0.25.
MALE 048 048 041 020 0238 070 079 122 Q.06 0.65
coPEFORIDI-V 182 076 128 080 042 070 080 142 052 0.88
TOTAL 252 160 281 114 1,08 202 227 437 100 208
D. oragonensis FEMALE 0.04 0.00
FEMALE WITH EGG
MALE -
COPEPODID t -V
TOTAL 0.04 0.00
0. sicllis FEMALE 0.06 0.08 0,02
FEMALE WITH EBG
MALE
GCOPEPGDIDY -V  G.84 6571 BE0 825 B8.67 1088 10,30 142 942 7.51
TOTAL B.84  G7% 050 @26 7.02 1008 10,800 142  S8.50 7.53
E. lacustrfs . ADULT 004 004 002 002 000 001 0,03 005 001 0.02
coPEFODIDI-¥ 018 034 007 042 018 081 006 020 043 0.17
TOTAL 022 0238 008 O1YE OG16 051 008 025 014 0,20
CYCLOPOID NAUPLI N-NvI 080 054 108 061 082 084 074 081  0.60 0.77
CALANGHD NAUPLII NI-NVI 048 020 128 054 021 013 0805 090 0.7 0,34
D. retrocurva FEMALE :
FEMALE WITH EGQ
MALE
JUVENLLE 0,08 0,07 0,04 0.02
TOTAL 0,08 0,07 0.04 0.02
D. g. mendotag FEMALE 0060 0641 044 020 028 042 100 0.28 035
FEMALE WITH EGG 0,07 o001 G412 018 018 0.35 D18
MALE
JUVENILE 1.2 088 086 027 047 108 153 0.0  0.69 0.51
X TOTAL 1.82 .38 109 048 086 185 260 0.0 1.0 1.26
D, longiremis FEMALE
FEMALE WITH EtiG
MALE
JUVENILE 0,14 0.02
TOTAL 0.14 0.02
G, lacustiis TOTAL 020 o 0,08
C. gphaericus TOTAL 0.07 0.01
B. longirostris AD+UV  0E8 041 0382 285 088 088 D48 061 D58 0.82
FEMALE WITH EQG
ToYAL 088 041 082 235 088 088 048 081 058 0.83
D, lstichtenbergianum TOTAL 080 020 D48 054 010 040 042 163 043 0.53
L. kindtf TOTAL 0.008 0.005 0,001 0.003 0,004 0001 0.00
M. laticornis TOTAL  0.08 0.01
Chaoborus sp. TOTAL 0.01 0.00
GYCLOPOIDA TOTAL Ind.L-! 1820 @45 1184 11,88 942 1032 1125 690 1503 12,24
Ind,cm-3 23,81 1228 {638 14,88 1602 3643 18,89 548 00.67 18.58
CALANOIDA TOTAL nd.L~' -11.58 7.79 1219 G0 B4B 1290 1270 835 1111 10,18
Ind.cm-2 1898 10,13 16384 1068 1442 2580 21.34 552 2288 15.82
CLADOCERA TOTAL ndl~1 801 280 288 344 184 3417 589 =238 229 2,73
Indem-2 442 310 G610 4,50 280 884 608 204 4,67 4,17
TOTAL Ind,L-1 80,77 19.83 2841 2288 1985 3580 Z7.54 1469 2840 256,10
Indom-2 4523 2551 24,33 2987 83,74 7077 4828 1804 53.00 39,85
NUMBER OF SPECIES (18 TOTAL) 12 12 1 10 B 13 ] 9 ]




Appendix 2.5,

Abundance (Individuals par litre) of zooplankton species life stages at
nina stations In Lake 377, July 21, 1987, collacted with twin Wisconsin net.

SPECIES 3
€. b, thomasi

A. vernalis

M. sdax

T. p. mexicanus

D. minutus

D. cregoneneis

D, sicilis

E. lacusttis

CYCLOPOID NAUPLH
CALANGID NAUPLIE

0. retrecurva
0. g. mendotas
D. longiremig

G, lacustris
C. sphasricus
B, longirostris

STATION 1 2 e 4 ] 8 7 a B
DEFTH 3.0 8.2 141 13.0 7.0 12.9 17.8 11.8 10.8

FEMALE a.40 0.14 0,14
FEMALE WITH EQG Q.02 0.91 0.00 0.21 0.02 0.09
MALE 0.07 o 0.07 0.08

COPEPODID 1 -V 0.58 19,88 1492 14.89 232 1682 2068 14.62 1575
TOTAL 0.58 18.88 1504 14,80 843 1824 2080 t4.63 1583

FEMALE
FEMALE WITH EGQ
MALE
COPEPQDID 1=V 0,16
TOTAL 0,16
FEMALE o.02 014 0.07 0.07 0,11 0.06 0.08
FEMALE WITH EQG 0,14 0.03 0.01 0.0 0,02 o.02 0.08 0.04
MALE 0.15 2.29 0.97 0.07 0.23 0.07 0,23 0.08
COPEPODID Y -V 53 0.38 0.07 0.16 0.08
TOTAL 5.48 0.84 0,18 0.16 0.43 0.18 0.07 0.48 .29
FEMALE 7.97 Q.38 0.14 0.1 0.08 0,08
FEMALE WITH EGQ 2.07 0,22 0.07 0.05
MALE 3.69 0.50 0.07 0.20 o.m 0.07 0.08 0.24

COPEPODID 1=V 14,81 1.22 0.40 0.20 0.24 0.07 0.10 0.48. 0.18
TOTAL 28.34 230 0.47 0.54 .57 0.21 0,18 0.61 0.49

FEMALE .22 0.13 0,48 0,94 0.30 0,08

FEMALE WiTH EGQ 0,02 0.28 0.07 a.18 0.0§ 0.056 0.02 0.18
MaLE 0.18 0,38 0.07 0.07 0.1 0.07 0,36 0.16 0.48

COPEFQDID § -V 0.680 0.88 0.87 1.02 0.34 .48 0.30 0.81 0,73
TOTAL 0.78 1.73 0.87 1.83 0,95 0.80 0.89 1.08 1.47

FEMALE
FEMALE WITH EGG
MALE .11
COPEPORID 1=V
TOTAL a.11
FEMALE
FEMALE WITH EQQ
MALE
COPEPQOID 1=V 0,07 .11
TOTAL 0.07 .11
ADULTY 0,01 0.02 0.01 0.06 0.03 0.02 0.08 0.11
COPEPODIDN 1 -V 0.30 0,07 0.1 0,097

TOTAL 0,30 0.08 0,02 0.01 0.17 0.10 0.02 0.08 L1
Ni-Nvl 51,88 18.01 2177 2270 1272 2442 2212 2698 2448
NI=-NV] 12,55 4.39 0.87 1.22 1.83 0.39 0.26 .81 .85

FEMALE 0.27 0.64 0,21 0.65 0.38 Q.08
FEMALE WITH EGG 0.07 0.01
MALE 0.08
JUVENILE 0.14 1.08 0.82 045 088 0.84 1.44 1.47
TOTAL 0.14 1.34 1.43 0.45 1.7 1.29 1.82 1.83
FEMALE 0.07 Q.07 0.24 0.10 0.08 0.08
FEMALE WITH EQQ 0.07 0.01 0,01 0.02
MALE

JUVENILE 0.02 0,58 0.40 o.07 .57 0.07 0.05 0.53 0.48
TOTAL n.02 0.72 0.47 0,07 X)) 0.07 D.18 0.83 0.57

FEMALE 013 0.34 21 1.34 o.08
FEMALE WITH EQG 0.07 016
MALE
JUVENILE 1.55 1.02 1.88 .74 1.82 1.08
TOTAL 1,78 .98 .08 322 1.52 1.4
TOTAL R.44

TOTAL 118 2.62 0.84 0.48 1.25 0,34 0.50 0.53 1.3
AD + Uy 4,28 1.22 .20 Q.78 0.81 .78 0.40 0.68 0,85

FEMALE WITH EQG 0.186 0.07 0.05 0.24
. TOTAL 443 122 020 075 0§ 083 045 088 080

A ?uadrangularm TOTAL 0.07
D. feuchtenbergianum TOTAL 22,88 7.83 114 1,50 278 058 040 0.61 0.82
H. gibberum To7AL 007 016 013 021 03 007 Q15 011
L, kindtit FOTAL 0.0283 0.023 0,003 0,002 0.004 0,001  0.00 0,001
P. pedicufus TOTAL 004 002 001 003 000 004 0,00  0.02
S. erystaliina TOTAL 002 002 0,01 001 0017 Q.00 0.00 0.1

Chaocborus sp.,

CYCLOPOIDA TOTAL
CALANOIDA TOTAL
CLADOCERA TOTAL

TOTAL

TOTAL 0,056 PR 0.02 0.02 0.06 0.02 0.04 0.0t 0.03

Indl~1 EB.62 41.80 G7.76 088.07 2315 4103 4284 4257 4108
Indem-2 25896 2677 46,45 40.89 1821 5272 7887 4038 44,38
Ind.l-1 13,87 8.20 1.57 288 328 150 0,87 1.76 2.58
ind.cm-2 4.10 3,81 2.08 .72 2.30 2,05 1.73 .03 2,76
ind.L-!  29.04 12,88 8,08 5713 g.47 5.18 £99 5.98 a.51
Ind.em-2 an 7.61 7.08 7.45 4.53 868 10,72 8.80 7.03

ind.L-t 128,27 80.40 4542 48090 4298 47.82 40.84 5028 5019
Ind.em-2 38,78 G§7.20 59.5% 8108 2307 61,45 B89.35 58331 54.29

NUMBEH OF SPECIES (20 TOTAL) 11 14 18 14 18 14 13 12 15

MEAN
10,80

0.08
0.03
0.04
13.88
14,12

0.02
002
0,08
0.05
0.13
0.68
0.80
0.87
.27
0.55
1.85
a.74
0.17
0.08
0.20
0.82
1.09

0.01

.01

0.02
0.02
0,03
0,08
0,10
26,14
2.8t
0,23
.01
a.01
0.80
1.04
0.08
0.01

031
0.40
0,23
0,02

.87
1.23
0.08
Q.88
1.09
0.08
1.15
a.01
4.25
0.2
o0t
0.01
01

4.03

43.82
43,40
3.83
273
8,26
7.51

57.04
53.67
14.2




Appendix 2.6. Abundance (individuals per litre) of zooplankton specles life stages at
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11 stations In Laka 442, July 21, 1987, collected with a twin Wisconsin net.

SPECIES
C. b. thomasi

A. varnalie

M. adax

T. p. maxicanus

D. minutus

D. oregonensis

D. sicilis

E. lacustriz

CYCLOPQID NAUPLI
CALANOID NAUPLY
D. ratrocurva

D, g. mendotaa

C. sphasericus
8. longirostris

A. guadrangularis

D, leuchtanbergianum

H. gibberum
L. kindti

Chaoborus sp.
CYCLOPOIDA TOTAL
CALANOIDA TOTAL
CLADOCERA TOTAL

TOTAL

STATION
DEFTH

FEMALE
FEMALE WiTH EGG

MALE

COPEPODID 1 =V
TATAL

FEMALE

FEMALE WITH EQG
MALE

COPEPFODIOY -V

TOTAL

FEMALE

FEMALE WITH EGQ
MALE

COPEFQDID 1 -V
TOTAL

FEMALE

FEMALE WITH EGQ
MALE

COPEPQDID § -V
TOTAL

FEMALE

FEMALE WITH EGQ
MALE

COPEPODID 1 -V
TOTAL

FEMALE

FEMALE WITH EQG
MALE

COPEPORID 1 -V
TOTAL

FEMALE

FEMALE WITH EGG
MALE

COPEPODID 1 -V
TOTAL

ADULY
COPEPODID 1 -V
TOTAL

NI= VI

NI~ NvI

FEMALE

FEMALE WITH EGc
MALE

JUVENILE

TOTAL

FEMALE

FEMALE WITH EGQ
MALE

JUVENILE

TOTAL

TOTAL

AD + JUY

FEMALE WITH EGG
TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

Ind.L=1
ind.cm-2
Ind.L~1
Ind.om—=
Ind.L=4
Ind.em-2

Ind, L4
ind.cm-2

NUMBER OF SPECIER {17 TOTAL}

1
8.8

202
202

0.20
0.20
0.07
0.07
0.20
0.20
0,52
0.33
0.07
0.72
1.63
2,74
0.33
0.85
0.72
4.88
8.38

.20
_6.20
0.00
0.20
0.20
7.24
628

0.07

0.58
0.85

Q.48
2.9

2.16
0.07

2.7
3,85
12,07
a.21
3.33
2,27

2811
18,12
1

2
q.8

3.86
3.86

0.39
0.32

0.28
0.33
0.68
Q.20

2.08
2.8
0.38
0.20
0.59

872

0,06

0.05
6.48
a.ig

0.13
0.33

0.23
0.07
0.6
a.02
0.008

1281
8.78
a.p8
4.73
1.29
0.85

21.48
14,59
12

<)
17.8

.67
.02
12.27
18,54
17.51

0.12
Q.12
0.02
0.07
.10
0.16
0,96
0.06

0,07
0.30
0.42
0,07
0.07
0,07

248

.45
0,92

1.04
.91

0.02

18,96
63,79
5,28
8,38
.47
4.40

28,60
47.51
12

4
1.1

0.34

0.30
11.83
12.47

0.07
0.07
0,02
0.00
013
07
0,37

0.03
0.07
0.1
0.17
0.03
0.03
171
1.5

1.24
1.24
0.0
0.03
0.09
0.40
0.81

0,24
.30

1.4
1.88

0.10
0,10

0,37
0.03

138,41
17.58
418
B.49
218
2.88

18.78
25,81
"

&
11.5

0.84
0.08
0.61
38.24
40.78

0.16
.16

0.16
0,23
0,23
0,81

0.08
0.08
0.38
0.64
0.08
0.08
0,16
2.00
.30

Q.18

1.23

o8
0.38

4,81
6.81

0.31
0,81

1.22
0.05

42.86
48,28
8.57
10.78
7.20
a.28

6B8.42
69,34
1

8
1.6

1.38
0,01
0.38
2p.03
ap.e0

0.08
0.08

.15

0,16

a.08
0.68
0.77
0.0
0.18

8.63
3.09

1.84
1.84
S04

0.14
1.77
d.84

0.77
.15

252
3.48

0.08
0.n08
018

.77
0.0
0.001

33.67
38,60
8.82
11.29
4,38
6.04

47.77
54,94
11

7
1.0

1.97

0.40
13,82
15.68

&8
¢.16
0.24
Q.08

0.18
0.89

0.08
0,08
0.24
0.40
0,32
0.18
0.08
5,83
&6.80

5,01

501

0.21
0.21

0.81
0.97

0.32
0.48

228
3.07

0.24
0.24

0.24
0.01

17.88
19.84

- 12,08

13.30
.58
a.e2

33.51
36.88
11

B
10,1

0,08

0.08
12,50
12.67

0.28
0.08
0,08
.08
.53

0,18
a.09
0.28
0.35
0.8

7.08
8.18

1,64

a.12
0,09
0.20
1.23
141

0.28

1.58
1.856

4,35
0.05

182
0.02

14.70
14,84
11,738
11.86
3.54
3,58

29,97
80,27
10

g
11.7

0.81

0.52
28.88
28.79

0.16

218
Q.88
0.93
0.15

0,08
0.38
0.81
0.15
0.48
0.83
4,84
6.78

2,28
2.28

' 007

0.08
0.15
1.67
298

33.08
38,686
1.17
18.07
4,85
E.87

48,07
57.42
1i

10
100

0.27
8.156
2.41

0.18
0.18
o.08

0.27

0,08
.18

a.08
Q.89
1.16
0,53
0.38
0.18
577
.84

0.09
0,98
0.44
0.16
0.18
0,93
arz
2.31

.18

2,76
2,83

0.27
0.27

1.42
0.11

13,82
13.26
9.92
8,87
4,73
4,70

27.97
27,805
11

11
10.0

0.09
0.09
0.27
10.74
1118

0.09
0.08

0.09

0.ag
o098
0.27

b.08
0.53
Q.68
0.27

0.52
5.85
7.18

0.08

0.0e

0.71
0.71
0.14
0.27
0.4
9,48
2,11

0,08

.08
.38
0.18

9,86
10,38

0.27
0.08
0.38

071
0.04
a.008

15,81
1573
11.51
11,45
11.58
11.54

38.80
a8
14

MEAN
10,53

1.48
a2.02
0.25
18,12
18.92

0.12
.13
.08
0.05
0.18
0.12
0.50
0.11
Q.02
0.17
0.88
0.95
0.25
0.25
0,31
4.25
6.08

1 X13]

oo

0.01
1.81
1.82
0.10
0.na
0,18
2.33
238

oo

0.0t
0.38
0.18

2,68
3,22
0.01
0.23
e.02
0.29
.01
0.84
.04
a.00

20.83
23.52
948
8.85
4.48
4.84

3479
98,32
11.4
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Appendix 2.7. Abundance (Individuals per litre) of zooplankton speacies life stages at 12 statlons

in Lake 938, July 22, 1987, collected with a twin Wisconsin nst.

STATION
DEFTH
SP

ECIES
C. b. thomasf FEMALE
FEMALE WITH EGG
MALE
COFEPODID 1 -V
TOTAL
A. vernalls FEMALE
FEMALE WITH EGQ
MALE
COPEPODID 1 -V
TOTAL
M. odax FEMALE
FEMALE WITH EG@
MALE
COPEPOBID | -V
TOTAL
T. p. mexicanua FEMALE
FEMALE WITH EGG
MALE
COPEPODID 1 -V
. . TOTAL
E. agilis TOTAL
D. minutus FEMALE
: FEMALE WITH EGQ
MALE
COFEPQDID 1 -V
TOTAL
E. lacusliis ApuLT
COFEPODID ] -V
TOTAL
CYCLOPQID NAUPLI NI-NWi
CALANCID NALPLIL Nl NI
G. lacustris TaTAL
B. longirostris AD + JUuv
FEMALE WITH EQQ
. TOTAL
A, guadrangularls TOTAL
0, leuchtenbergianum TOTAL
H. gibberum TOTAL
L. kindtif TOTAL
8. erystallina TOTAL

Chaocborus sp. TOTAL

GYCLOPOIDA TOTAL ind.L-1
Ind.cm=2
CALANOIDA TOTAL Ind.L~*
Ind.cm=2
CLADQCERA TOTAL Ind.L=1
Ind.cm—

TOTAL Ind.L=F

Ind.cm=2

NUMBER OF SPECIES (14 TOTAL}

1
28

0.17

0,17
0.00

0,00
11.52
017
017
4.47
0.17
4.84

&.13

18.21
3.43

0.09
4,856
1.28

18,51

4.81
8

2
7

0.98
0.88

.08
0.08

0.18

0.18

8.07
0,18

213
.18
2.00

0.10
0.028
0.03

713
1.82
0,33
0.08
246
o0.68

.81
2.68

7

a
2.4

" 0.55

0.85

1.47
1.47

.18
0.18
0,37
0,18

0,18

a.02

0138
423
0,18
4.42

0.20
©.029

11.58
a8

4.83
1,18

18,42
G.54

4
20

0.22
.22
2.48

8,80
0.68
7.28

0.10

10.58
2.11
0,22
0.04
7.38
1.47

18,14
2.83

4

]
28

6.88

0.09
1.48
0.08
186

008

o.08
0.008

&1
1.59

1.81
0.47

7.02
208

7

3]
2.8

0.99
0.69

0.23
0.23

0.08
o.08

a.08
0.12

1.88

2,09

0.08

0.01

8.34
3.68
n.12
0.04
218
0,82

11.81
4.41

a

7
a.8

.08

1.88
0.12
0.08
223
0.12
238

0.18

2,08
0.86
0.12
0,04

6.83

5.06
1.82

8
21

.32
0.32

011
2.1

0.0

0.01

0.B5

2.01

201 |

0.17
0.005

0,01

1.2
0.27
0.01
0,00
2.19
.48

3.48
073

9
4.7

0.48
0.48

0.05
0.06

0,06
Q.06

0.00

0.03

10.07
4,73
0.00
0.00
1,71
0.80

11.82
5.585

7

10
3.9

0.34
0.32

0.17
017

0.02

o0.08
0.07

4,14

'0.08
2,30
0.08
2.36

0.28
0.035

.04

4.85
1.81
0.07
0.03
2,71
1.08

7.48
291

7

1
2.8

0,08

0,08

0.08
Q.08

0.08 .

0.03

0.0%

0.01

2,60
0.08
£.01
2.2
0.48
4,40
0.08

.15
0.050

.84
1.08
0.09
o.02
4,83
1.30

B,58
240

12
1.8

0.01
0,12
0.01

0.13

¢.12
.12
8.83

4,03
0,24
427

0.37

8.54
1.54
0,28
0.05
4,54
e.82

18,33
240

MEAN
282




Appendix 3.1. Abundances (individuals per litra) of zooplankton species life stages in sight (2 X 4) littoral statlons in Lake 377, July 27, 1988
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collected with a twin Wisconsin net sampler. The mean abundence of zooplankton colleated from the same stations with a flexible
hoee sampler is also presanted for comparison. Each hosa average from 4 stations composed of 20 {4 X 5) hose hauls.

SPECIES
C. b. thomas!

A. vernalls
M. edax
7. p. mexicanus

M. albidus
0. minutus

D. oregonensie

E, lacustris

GYCLOPOID NAUPLIL
CALANGID NAUPLII
D, retrocurva

0. g. mendotae
D. fongiremis

C. sphasricus
8. longirositis

D, fsuchtenbergianum

H. gibberum

L. kindlii

P. padicuius

S, crystallina
C. ractirostris
E, lamellatus
M. faticornis

Chaoborus sp

CYCLOPOIDA TOTAL
- CALANQIDA TOTAL

CLADOGERA TOTAL

TOTAL

GEAR
STATION
DEPTH

FEMALE

FEMALE WITH EGQ
MALE

COPEPODID 1=V
TOTAL

FEMALE

EEMALE WITH EGa
MALE

COPEPORID 1=V
TOTAL

FEMALE

FEMALE WITH EQQ
MALE

CQPEPODID 1-V
TOTAL

FEMALE

FEMALE WITH EBG
MALE

COPEPGDID t-V
TOTAL

TOTAL

FEMALE

FEMALE WITH EGQ
MALE

COPEPODID 1-V
TOTAL

FEMALE

FEMALE WITH EGG
MALE

COPEPODID 1-V
TOTAL

ADULT

JUVENILE

TOTAL

NI-Nwi

NI=NVI

FEMALE

FEMALE WITH EGQ
MALE

JUVENILE

TOTAL

FEMALE

FEMALE WITH EGG
MALE

JUVENILE

TOTAL

FEMALE

FEMALE WITH EGQ
MALE

JUVENILE

TOTAL

TOTAL

AD#IUV

FEMALE WITH EGG
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

TOTAL

Ind. -1
ind.cm=2
Ind, L~
{nd.cm-2
Ind,L-
ind.cm.?

Ind, L=}
ind.cm-2

NET
1
2.20

0.20
0.20

04.01
0.20
4.43
4.83
241
0.40
1.21
6.83
6,68

¢.01

t.01
4.40
0,42

.03

.03
20.57
7.04

4.01

0.06
.08

.01
6.44

B.44
4.83
402

o028

o1

43.87
B.81
7.48
1.85

11.38
2.60

62.53
13.78

MNET
2
3.00

0,02
0.00
1.48
1.80
0.74
0.13
0.04
1.33
2.24

D.18
0.00
0.02

0.17

0.00
0.02
0.02
a.81
4.74

0.02
o.g2

0.44
0.68

8,68
252
0.02
0.04
0.00
0.,
0.00

11.73
3,62
4.53
1.48
2.7
2.8

28,37
7.91

NET
3
3.00

.44
0.44

Q.00
0.00
015
0.74
0.80
0.18
0,30

1.04
1,48

Q.50
0.01
0.13
0.09
1.32

0.0

o.M
7.70
877

Q.00

0.58
0.60

0.74
1.82

1.82
3,85
0.8
0.09
o.M
0.04

10.52
.15
710
2.13
7.95
220

24,97
7.489

NET
4
2.78

0.64
0.84

0,82
0.82

0.01
0,18
0.84
0.B1
0.18

0.80
1.44
2.40

0.60
0.04
0.18
0.84
1.84
0.00

0,00

0.52
0.32
12.00
5.12

112
a.84

3,84
272
0.14

0.04

0.18

18,17
4.48
7.08
1.98
8.48
2.80

8272
B.00

NET
AVGE

0,90
0.0
0.08
0.09
13.87
6.87

0.00

0.63
0.53

0.58
4,72

4,72
a,48
0.08
0.01
0.00
0,03
0,00
0,00
0,04

20,52
E.18
8.85
1.80
9.48
a.58

36,86
8.54

HOSE
AvVE

0.00
0.00
1,13
1.14
0.08
0.02
0.58
207
3.03
0.19

0.07
0.19
1.32
1.67

o0

a.a1
B.E9
3.38

.78
0,75

0.18
0.18
0,18
8,02
0,38
8,39
2.44
0.056
n.02
0.02
0.02

16.07
4.87

108

312

NET
]
3.00

0,16
0.16
0.00

Q.01
0,88
0.90
0.69
0,18
0.74
1.48
2,08

0.59
0.08
0.02
104
170

0.00
0.15
D.18
.77
4.20

0,18
015

1.83
4,14

4,14
1.48
0.02

0,02
0.

13.83
4.18
8,18

744
223

27.82
8,28

NET
8
2.00

0.01

7.48
771
1.54
0.22

2.08
4.62

0.01

0.01
26.18
8.18

0.44
3,52

a.s2
2.20
0,03

0.08
0.08

38.51
7.70
8,81
1.2
68,20
1.28

51.41
10,28

NET

7
2.80

0.78
0.78

0.00

0.3
0.1
0.48
0.16

1.52
4,57

0,02
0.18
0.15
0.2

6.86
&.61

.08
0.08

0.02
0.10
0.02

12.81
3.71
4.13
1.20
3.70
1.07

20.83
5.98

NET
8
2.90

0.15
0.18

0,02

0.02
1.22
0.t0
0.30
2,13
3.75

0.02
015

.17

0.00
0.02
0,02
2.58
2,88

0,30
0.30

0.15
2,13

2,13
0,30
0,04
0.02
1.07
0.02

8,52
1.28
4,18
1.21
4,04
117

14.71
4.27

NET
AVG

0.27
0.27

D.04

0.04

.01
0.00
o.08
224
M
0,85
018
0.87
2,00
3,98

015
0,02
0,14
0,35
0.68

0,00
0,04
0.05
11.35
4.58

0.13
113

Q.71
287

287
1.30
0,02
0.01
0.31
0,03

17,84
4.37
5.29
1.38
537
1.43

28,67

7.20

HOSE
AVG

0.58
0,68

Q.19
Q.18
a.01

9.02
Q.93
Q.88
.1
0.p%
0.74
.04
.84

0.01
0.2
037
0.60

0.00
0.02
0.03
11,90
2.59

0.18
1.47
0,19
1.88
1.1
0.02
0.0
0.37
0.02

0.00
16.83
812

.78
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Abundance. {individuals per litre) of zooplankton species 1ife stages at six
collected with twin Wisconsin net and flexible hose

pelagic stations in Lake 377, July 27, 1988,

samplers. Each hose sample consists of five hauls.
GEAR NET HOSE MNET HOSE NET HOSE NET HOSE NET HOSE NET HOSE| NET HOSE
STATION . 9 10 11 12 13 14 AVE AVG
DEPTH 7.50 7.50 1390 13.80 13,50 13.50 1275 12.680 1350 13.80 17.90 17.80
SPECIES
C. b, thomasi FEMALE 600 014 028 028 045 0.0 0.13 0,08
FEMALE WITH EAG 0.0  0.02 0,00 0,00 0.00
MALE 013 002 0.02 0.156 0,02 0,03
COFEPODID 1-v 18,52 1121 28,70 38427 2786 8345 3096 91.04 D108 27.97 2490 36840 27.98 20,07
TOTAL 1B.52 1121 20.83 3446 28,21 0345 3035 31,08 35228 2827 2500 5648 278 29,15
A. vernalis FEMALE
FEMALE WiTH EG8
-WMALE
COPEPODID 1=V 0,12  0.77 0,14 0611 | 0.02 0.09
TOTAL 012 0.27 0,14 a1 | 002 0.08
M. sdax FEMALE 0.10 0,00 044 043 002 004  0.28 0.08 0.07 0.08
FEMALEWITHEGG .00 001 002 002 GOD2 003 002 Q04 008 00 otz| oos 0.02
MALE 012 003 0.08 029 04 018 013 016 040 001 0.09 0,11
COPEFODID1-¥ 047 267 0.684 053 028 046 0.84 080 020 045( o028 0.80
TOTAL 068 280 072 103 041 049 017 0B8 043 050 040 058 045 0.99
7. p. mexicanus FEMALE 0.58 2.6 019 043 013 044 028 018 088 045 010 01| 028 0,88
FEMALEWITHEGG  0.24 Q.37 0.04 0.04
. MALE 047  1.87  0.51 0,28 0.28  0.18 0.30 0.25 0,39
cCoOPEPODID1-v  1.18 267 083 18 013 065 014 016 039 044 020 045| 048 0,98
TOTAL 247 7.47 1.B4 202 052 104 070 048 079 089 080 058| 1,06 2,07
M. aibidus TOTAL.
D. minutus FEMALE 0.27 0.16 0.14 0,18 0.15 .02 0,12
FEMALEWTHEAG 0,02 008 007 001 002 014 002 015 0,04 0.04
MALE  D.85 053 0.14 0.15 0.18 p22| 008 0.20
coPEPOBIDI-Y 084 107 049 020 079 104 028 080 052 080 020 046| 048 0.68
X TOTAL 131 1.87 0.28 050 080 138 055 088 052 074 020 067 0.81 1.02
0, oregonsensis FEMALE 0.13 0.02 0.02 0.00
FEMALE WITH EGQ 0.01 0.00
MALE
COPEPODID 1-V
TOTAL 0.1 013 D02 0.02 0.00
E. lacustris ADULT 010 Q0. 002 004 0056 D08 008 008 003 004 0530 008( 008 0.08
JUVENILE 0,02 014 0.02 0.02 ‘1040 0.03
TOTAL 012 0.0 002 018 005 008 005 030 003 008 030 008 0.09 0.08
CYCLOPOID NAUPLII N-NVI 41,76 2881 7585 B1.22 8838 70.60 7814 8884 BE28 71.83 6308 6540 | e0.88 £3.90
CALANDID NAUPLI M-Nvi 071 283 082 1,87 028 104 028 208 088 104 020 022 040 1.53
D, retrocurva FEMALE 0.28 0.68 D015 0,94 039 @15 o040 033 031 0.11
FEMALEWTHEGG  0.12 0,18 0.13 0,06
MALE
JUVENLE 024 053 080 094 171 068 125 0092 082 044 080 058 083 0,43
TOTAL 035 D53 128 034 238 G¥4 189 032 144 059 059 089 130 0.54
D. g. mendotae FEMALE 0.08 .04 084 088 029 015 0.40 0.27 0.88
FEMALEWITHEGE .12 0,13 0,29 0.58 028 0684 028 058 0.5 0.35
MALE
JUVENLE @35 212 0.B0 230 079 G40 2223 224 106 182 050 212 0.87 2.5
L ToTAL 047 293 109 269 o8 608 334 384 171 2688 078 2142| 1.98 3.08
D, fongiremis FEMALE 008 028 018 0.5 0.02 0.22{ 0,03 0,18
FEMALE WITH EBG n.02 0,13 0.10 0.04 0.00
MALE 0.14 0,28 o22| o007 0.04
JUVENLLE 483 0.29 0.9 057 048 030 016 099 078) 0.60 0.26
TOTAL 080 069 @08 016 1.1 080 079 015 108 1,23} 074 0.49
C. sphaericus TOTAL 1,18 1.87 0.84 0.72 088 1,33 1.1 1.78 0.13 0.74 0.10 0.89 | 0.84 1,22
B, longlrosiris ADRILY 071 347 077 158 028 182 1N 178 184 148 .88 179 1.01 200
FEMALE WITH EG8 0.08 0.18 0,40 01| 0,08 0.05
TOTAL 071 347 083 1,68 028 192 1.0 182 184 148 148 150 | 104 .05
0. leuchtenbergianum TOTAL &35 854 224 475 D82 257 1.53 4,38 144 503 148 3842 233 4.5
H. gibberum TOTAL 02 0.0 013 013 0688 Q81 028, 084 062 085 0.0 058 080 0.40
L. kindtii TOTAL 001 D01 0.0t 0.00 001 000 0.00 0.00 0,00
P. padiculus TOTAL  0.04 0,07 004 0 002 004 0,01 0.08 0,08 0.04 | 0.01 0,08
S, crystallina TOTAL 0.1 003 000 004 000 0089 000 D004 000 0.00 0.01 t.00 0.04
C. ractirostris TOTAL
E. lameliatus TOTAL
M. (aticornis TOTAL
Chaoborus sp TOTAL 003 001 002 004 001 004 00D 004 000 002 0.01] 0,01 0.08
GCYCLOPOIDA TOTAL [ndL-t 8445 4738 107.74 11685 6760 10627 107.35 101.04 11878 101.58 70.88 108,12 ©5.31 88,20
Ind.om-2 48,34 2841 140,75 13217 131,82 11068 106.87 101.D4 160,35 109.71 142.50 147.67 | 128.25 105.46
CALANOQIDA TOTAL ndl~t 213 481 072 25 111 244 088 318 1.2 .83 083 085} 113 2.84
Indem-2 180 285 101 288 1.580. 284 118 348 184 198 124 1,38 135 2,48
CLADQCERA TOTAL mdL-) 9,23 876 712 1058 849 1250 990 1274 788 1141 805 4057 773 12,38
Indem-2 882 10.06 988 177 B34 49.60 1283 1274 10.83 1200 10.83 1534 | 0,88 12,53
TOTAL Ind,L-) 7584 89,08 11659 132.05 104,81 120.24 118.14 118,68 127.87 114.54 BE.40 114.80 | 104,76 111.25
Ind.cm-2 66,88 41.42 180.87 146.84 141,48 120,88 150.83 1168.89 17283 128,70 154.668 184.19 | 198.40 120,50




Appendix 8.2. Abundance (individuals per litre) of zooplankton species [ife stages at eight [ittoral stations In Lake 442, July 27, 1988
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collected with a twin Wisconsin net sampler. Mean abundance {indlividuals per litra) of zcoplankton specles life stages
callectad at the eame atations with a flexibla hosa sam|

pler also proesnted. Hose averages consist of 20 (4 x 5} hauls,

SPECIES
C. b. lhomesi

A, vernalfs

M. adax

T. pt. maxicanus

E. agills
C. v. rubeliug
D. minutug

. oragonensls

O, giciiia

E, lacusiris

CYCLOPQID NAUPLY
CALANOID NAUPLI
O, g. mendotas

8. tongirostris

A, affinls

D, lauchtanberglanum
H, gibberum

&. cryntallina
CYCLOPOIDA TOTAL
CALANOIDA TOTAL

CLADOCERA TOTAL

TOTAL

GEAR
STATION
DEPTH (m})

FEMALE

FEMALE WiTH EGA
MALE

COPEPODID 1V
TOTAL

FEMALE

FEMALE WITH Faa
MALE

COPEPQDID 1-V
TOTAL

FEMALE

FEMALE WITH EQQ

MALE

COPEPOOID 1=V
TOTAL

FEMALE

FEMALE WITH EQG
MALE

COPEPODRID 1=V
TOTAL

TOTAL

TOTAL

FEMALE

FEMALE WITH EGG
. MALE
COPEFODD 1-V
TOTAL

FEMALE

FEMALE WITH EGQ
MALE

COPEPODIO 1~V
TOTAL

FEMALE

FEMALE WITH EBG
MALE

COPEPODID 1-V
TOTAL

ADULT

JUVENILE

TaTAL

NE-NVi

NI-NvI

FEMALE

FEMALE WITH EAG
MALE

JUVENILE

TOTAL

ADwILY

FEMALE WITH EGG
TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

ind.l~t
Ind.cm=2
ind.L-t
Ind.cm=2
Ind.L=1
Ind,em-2

Ind b=t
Ind.cm~*

NET
1
200"

o.M
.M
8,80
7.62

0.01

142
2.08
7.98
1.58
0.23
0,06

18,81
a.72

NET
2
3,00

0.02

.02
017
0.20

0.a2
0,16
0.7
0.02
0.02
0.59
4,74
537

.07
o.01
.08
0.59
a.73

4.73
11.84
0.02

0.04
0.08
1.78

1.78

a.00

1447
4,34
1272
3,82
1.84
0.56

28.02
8.71

NET
3
3.00

0.08
0.08

0.186
0,15
0.00

0.02
0,44
0.47
0.44
0.16

6,00
E.82

0.00
0.00

15.88
5.08

0.04

0.04
0.74

0.74
0,02

22,02
8.681
a.28
1.88
0.60
0.24

28,07
872

NET
4
2.60

Q.02
.02

0,38
0.85
0.35
o
0.25
a.01
7.43

.01
0.35
0.38

46.97
10.81
0.01

0.07
0.08
0,86

0,38

53,85
13.49
10.67
2.74
0.43
Q.11

85,35
18,34

NET
AvVE

0.00

0.00
0.07
0.08

0.08
0.08
0.00

0.01
0.24
0.26
020
.23
.24
4,93
E.cO
0.01

a0.02
0.01
0,02
0.50
0.55

0.04
0,04

0.04
.04

0.00
0.00
18,80
8.86
0,01

0,04
0.04
e.72

0.72
0.08
4.0

Q.00

26,21
563
.48
2,51
Q.82
0.24

36.51

9.37

HOSE
AVG

0.06
.05

Q.02
0.02
0.18
0.07
D.02
3.81
4.09
0.02

0.02
0.02
0.06

.00
0.00
18,89
8.85

0.08
0.05
0.33

0.33

24,18
&.51
8.91
1.80
0.43
0.10

31,562
7.3

NET
B
2.00

B

0,01
0.01
0,01
0.22
0,03
D.22
2.68
3.33

.22
0.03
0.01
0.1
0.14
0.29

8.80

18,72

1.08
1.08

.01

12,68
2.52
17.23
.45
1.89
0.40

31.80
8.38

NET
8
3.00

0,00

0.30
0,30
.15
0,00

1.92
2.08

o.02

.02

0,15
Q.15
8.38
11.40

0.59
0.59

o.02

8.74
2.682
11.56
3.47
.81
0.18

20.81
8.27

NET
7
.a.00

k16
0.15

0.00
0.30
0.30
0.15
0.20

.07
253

0,15
.02
0.11
0.88
.17

1288
13,32

0.88
0.89

0.02
.02

16.84
478
1448
4,858
0.83
0.28

81.25
8,08

NET
B
a.00

0.02
0.02

2,84
2,84
0.01

0,03

0.03

704
=

Q.22

0,22
0.44
0.22
0.01

.71
1.84
11.26
225
0.89
0,18

21.84
4,37

NET
AVGE

o.10
0.10
0.00

0.00
0.15
018
0.13
0,08
0,08
2,37
2.84
0.00
0.08
0.08
0.01
0.08
.28
438

0.00

0.06

.04
0.04

13.16

0,92°

.92
0.1
0.07
01

1.72
.98
13.63
3.38
1,10
0.26

28,45
8.59

HOSE
Ava

4.03
0.20
0.23

0.05

220
2.25

0.03
0.03
0,03
0.08
9.13

9.00
8,00

0,08

0.08

11.48
2.54
8.13
1.80
0,08
0.01

15.65
5.34




Appendix 3.4. Abundance (Individuals per Iitre) of zooplankton specles life stages at alx pelagic stations In Lake 442,
July 27, 1688 collectad with a twin Wisconsln net samplar. Mean abundanas (indlviduals per litra) of
zooplankton species life siages collactad at the same statlona with a flexible hose sampler also presentsd.
Hosa average reprasets 30 (8 X 5) hose hauls.

SPECIES
. b, thomas!

A, varnelia

M, edax

T. p. mexicanus

E agifls
C. v. rubailus
2. minutus

D, oregonensis

. sleitle

E. lacustriy

CYCLOPOQID NAUPLI
CALANCID NAUPLI
0. g. mandoias

B. longirosirs

A. affinls

D. Jeuchtanberglantm
H, gibbgrum

S. erystallina
CYCLOPQIDA TOTAL
CALANOIDA TOTAL

CLADOCERA TOTAL

TOTAL

GEAR
STATION
DEFTH (m)

FEMALE

FEMALE WITH Eaa
MALE

COPEPODID 1~V
TOTAL

FEMALE

FEMALE WITH EQG.
MALE

COREFODID 1-V
TOTAL

FEMALE

FEMALE WITH EGGQ
MALE

COPEPODIO 1~V
TOTAL

FEMALE

FEMALE WITH EGG
MALE

COPEFODID 1~V
TOTAL

TOTAL

TOTAL

FEMALE

FEMALE WITH EGa
MALE

COREPOOID 1-V
TOTAL

FEMALE

FEMALE WITH EGG
MALE

COPEPORID 1=V
TOTAL

FEMALE

FEMALE WITH EQg
MALE

COPEPODID 1-¥
TOTAL

ADULT

JUVENILE

TOTAL

Ni-hvi

Ni=NVI

FEMALE

FEMALE WITH EGG
MALE

JUVENILE

TOTAL

ADJUV

FEMALE WITH EGQ
TOTAL

TOTAL

TOTAL

TATAL

TOTAL

ind.L—
Ind,cmn-2
Ind.L-
Ind.cm-~2
ind.[.-1
Int.em-2

ind,L=¢
Ind.em-2

NET
2]
12,0

1.85
0.00
1.092
13.40
18.27

0.07

0.37
0.44
0,07

0.07
1.03
1.18

T.on

8.40
8.50

12.07
12.07
0.07

0.07
3.02
a.81
3.3
0.22

10.687
14.20
2.48

8.48

.10

20,81
26.09
26.24
30.28
18.77
22,52

64,82
77.60

NET
10
15.2

1.40
0.00
0.53
45.00
48.24

0.1z

012
0.70
0.83

0.12

10,63
10.76

8,11
2.11
0,07
0,12
0,18
1.98
815
2.10
0.23

7.24
8.58
1.40

1.40

0.70
o

51,83
78.48
23.20
35.28
11.88
17.77

Ba.52
131.59

NET
b
12.0

1.92

1.32
82.41
86.08

0.16

0.59
0.74

0.44
0.29
0.59
1.32

0.74
0.44
0.59
10,18
11.82

&.82
8,82
0,12
0.15
0.87
21
292
1.77
0.44

427
68.48
B,74
0.16
5.8%

0.44
015

68.34
23,20
22,08
2847
12.85
15.54

104,85
125.22

NET
12
17.0

1.28

1.14
58,14
60,53

a.10
4,05
Q.21
0.73
1.00
0.10
0.10
0.21
0.0
0.52

0.21
0.02
0.3
748
8.02

8,04
834
0.04

0.04
2,80
1.68
0.52
.10

270
3,33
E20

5.20

0.42
0.00

84,83
108,87
18.07
ar.a2
8.85
1521

89.84
152,39

NET
13
11.5

1.08

1.08
18.74
20.88

316
1215
0.15
0.15
0.61

0.82
082

1.08
0,31
0,31
13.28
16.08

8.14
8,14
Q.17

0.17
3.53
4.18
0.81
0.a1

248
a.%8
10.44
0.16
10.80

1.23
0.01

25,88
20.85
7,51
al.e4
1822
17.50

£8.88
78,99

NET
14
10.0

0.38

142
22.02
23,80

0,18
0.18

.18

142
1.60

0.18
1.07
1.24

1.24
0.7
1,80
12,26
16,81

.81
3,81
0.30
n.18

7.6
444
0.88
0,98

1.42
2,88
5.33

5.33,

1.24
0.01

34,456
34.45
24.83
24.63
9.28
8,25

88,33
88.33

NET
AVa

1.18
.00
1.20
38,77
38,12

0,07
0.07
0.08
0,08
a2.08
09.68
0,79
0.05
0.08
0.18
0.74
1.02

0.58
0.26
047
10.58
11.84

7.76
7.75
018
0.07
0.20
3.48
3.09
1.53
0.28

4.78
6.81
5.28
0,05
5

0.88
0.03

44,49
B0.18
2312
20.27
1280
18,30

40.41
106,72

HOSE
Ava

0.52
0.00
1.04
42.43
44,00

0.10
0.10
0.21
0.03
0,42
0.82
1.28
0,10

0.21
1.14
1.48

.83
0.62

11756
13.21
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Appendix 3.5. Abundance (individuals per litre) of zooplankton species life stages at 10 littoral stations in Lake 838, July 28, 1988 collected with
8 twin Wisconsin net sampler, Mean abundance (Indlviduals per litre) of zooplankton specles life stages collected at same
locations with a flaxible hose sampler also providad, Hose averages composed of 20 (4 x 5) and 30 (8 x 5) hose hauls, respectively

GQEAR NET  NET NET NET NET HOSE | NET  NET NET NET NET  NET NET HOSE
STATION 1 2 3 4 AvVa Ava & 8 7 8 B 10 AVE AvVa
DEPTH 2.00 .50 .25 278 200 2,00 2.60 2,00 275 2,00
SPECIES
C. b, thomasi FEMALE
FEMALE WITH EdG
MALE
COFEPODID 1 =V
TOTAL
A, vamalis FEMALE 0,00
FEMALE WITH EBQ
MALE
COPEPODIOY -V 0,88 1.59 0.7e 1.13 1.10 1.0 1.78 5.28 a.01 9.60 1.63 3.08 4.65 1,38
TOTAL o.88 1.89 0.79 113 1.10 1.08 178 5.28 8.01 6.84 1.53 a.08 4.68 1.28
M, edax FEMALE 0.00 0.08 0.02 0.01
FEMALE WITH EGQ .
MALE 0.22 0.02 0.c3 0,32 0.10
COPEPQOUID 1 =V 0.48 0.12 0.42 1.78 5.54 8.84 7.28 1479 0.44 8.51 .04
TOTAL 0.48 0.12 D42 1.78 B.18 8.87 .54 1514 D.44 B.52 3,54
T. p. maxicanus FEMALE  0.44 1.08 0,58 0.84 0.88 0.21 220 4.84 0.85 5.50 1.29 0.44 2,44 1.87
FEMALE WITH EGG@ 0.17 0.13 0.08 0.08 0.03 .22 0.47 0,68 0.22 0.03 0.28
MALE 0.44 0.53 2,36 0.81 1.80 1.2 2.42 1.08 7.04 1.83 0.66 2.41 2.73
COPEPODID t -V 0.88 1.24 0,38 273 1.01 0.42 3,08 7.04 8.18 2862 1254 1,22 8,88 1.06
TOTAL 1.83 .88 0.98 b.69 2.88 255 8.82 1477 4650 3982 18.08 245 14,09 576
M, albldus TOTAL 0,01
E. agitis TOTAL 0.0z 0.01
E. sporatus TATAL
P. {, poppal TOTAL Q.01 0.00
0. minuius FEMALE .02 . 0.01 o.01 0.03 0.08 0.32 0.07 0,04
FEMALE WITH EGG 0.02 0.00 0.01 .01 0,01 0,00 a.01 0,00
MALE o.02 0.02 0.c2 .02 0.03 0.08 0,02 0,03 0.02 .02
COPEPODID 1 =V 0,32 0,05
TOTAL 0.04 0.0 o0.02 0.03 0.01 0.08 0.12 0,03 0.01 0.84 0.08 0.16 0.08
D. cragonensis FEMALE 0,02 0.01 0,02
FEMALE WITH EGG
MALE
COPEPODID Y -V
TOTAL ogz| oM o.02
. =lcllla FEMALE
FEMALE WITH EGG
MALE
COPEPODID 1 =V
TOTAL
E lacustrls ADULY
COBEPODID 1 -V
TOTAL
CYCLOPCHO NAUPLI NI~ Ryt 8.80 7.78 385 1077 7.87 3.31 15.84 34,76 8642 100,32 58,21 21,12 44.45 53
CALANOQID NAUPLI NI = RVI 0.88 0.88 0.48 0.58 0.42 0.22 n22 0.35 0,44 0,44 3,28
D, ratrocurva FEMALE
FEMALE WITH EGG
MALE
JUVENILE
TOTAL
C. lacuatris TOTAL 0.44 0,36 0.78 .80 0.680 220 7.48 8,19 14.582 18678 .78 8,49 1.67
5. sarrulatus TOTAL 0.01 .00
B. longlirostrls AD+JLV 2.88 4,24 0.78 2.25 .54 0.42 | 13,88 33,18 8,13 682 2380 k2 18.25 g,22
FEMALE WITH EGQ 0.18 0.18 0.08 0.22 2.20 0. 0.22 1.81 Q.08 0.97 0,45
TOTAL 2.88 4.42 0.78 241 2,82 0,42 | 14,08 41.38 8.84 7.04 2541 5.60 17.22 8.67
A. affinis TOTAL 0,22 0,04
0. lauchtanberglanum TOTAL 1,32 0,18 0.20 a.18 0.45 n.22 1.64 1.41 110 11,28 1.88 2.92 0.15
H, glhberum TOTAL 0.44 0.18 0.07 0.02 018 0.03 0.08 0.03 0.1 0,22 0,32 g.13 0.08
L. kindtll TOTAL 0,14 0.01 0.04 0.03 0.02 0.04 0.01
P. pediculus TOTAL 0,22 0.01 0.co 0.00 0.08 o.m 0.02 0.03 .63 0.01 0.0
5. crystalling TOTAL 0.03 a.02 0.01 0.03 0.14 a.m 0.63 0.08 0.68 0,16 0.02
P. procurvis TOTAL 0.03
M. Iaticomis TOTAL 0,00 0.co . .08 0,01
P. lubuiatue TOTAL 0.00
Chaoborus sp. TOTAL 0,00 oo 0.08 0.08 0,03 0.03 0.02
GYCLOPOIDA TOTAL ind.L~ 11.81 12,33 5,14 18,07 11.79 1097 | 28.18 80,97 5680 157.88 91,95 27,08 88,81 18,37
fnd.em-2 ag2 3.08 1.18 4.97 2,88 2.18 624 12,18 13.67 9148 25.12 B42 16.67 an
CALANOIDA TOTAL Ind.L-! 0.58 0.04 1.04 0.52 0.62 0,43 0.28 0.34 o.a8 0,45 0.84 0.47 0.43 o.08
[ad.cm-2 0.18 0.01 0.23 0.14 0,14 0,08 o.08 a.07 0.10 0.09 0.18 0.09 o010 0.01
CLADOCERA TOTAL Ind.L-1 545 5.14 1.85 3.42 8.87 0.54 | 18.83 50,57 18,67 23.21 6284 11.00 28.97 8.58
ind.cm-2 1.08 1.28 0.42 0.4 0.83 o.11 833 10,41 4,80 484 1453 2,20 8.52 1.63
TOTAL ind.L-! i7.84 17.62 8.03 22407 18.08 11.04 | 43.00 111,88 76,93 181.04 144,92 38.58 99.24 25.08
Ind.cm-2 3,59 4.08 1.81 8.08 3.68 2.38 8,82 22,08 18.88 38.21 39,85 7.72 22.29 4.768
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Appendix 3.6, Abundance (individuals per litra) of zooplankton species lfe stages at five pelagic stations
in Lake 938, July 28, 1988 collectad with a twin Wisconsin net sampler. Mean abundance
{individuale par lltra) of zoaplanktan epecies life stages collected at samea locations with a
flexible hose sampler also provided. Hose average consists of 25 (5 x 5) hose hauls.

SPECIES
C. b. thomasi

A, varnalls

M. edax

T. p. mexicanus

M. albidus
E agilis

E. sporatus
P. 1. poppat
O minutus

D, orsgonansis

D. skeiils

E. lacustris

CYCLOFPOID NALPLII
CALANOID NAUFLIL
D, ratrocurva

C, lacustris
S. vatulus
B. langirastris

A, affinis

0. tsuctitenberglantm
H. glibberum

L. Eindif

P, pediculus

& erystaliina

P, denliculalus

M, {atlcornis

Chasborus sp.
CYCLOPOIDA TOTAL
CALANOIDA TOTAL
CLADOCERA TOTAL

TOTAL

QEAR
STATION
DEPTH

-FEMALE

FEMALE WITH EGQ
MALE

COPEPODID 1 -V
TOTAL

FEMALE

FEMALE WITH EQS
MALE

COPEPODID 1 -V
TOTAL

FEMALE

FEMALE WITH EGG
MALE

COPEPODID t -V
TOTAL

FEMALE

FEMALE WITH EGQ
’ MALE
COPEFODND T -V
TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

FEMALE

FEMALE WITH EGG
MALE

COPEPODID Y =V
TOTAL

FEMALE

FEMALE WiTH EQG
. MALE
CQPEPQDID Y -V
TOTAL

FEMALE

FEMALE WiTH EGQ
MALE

COPEPODID 1 -V
TOTAL

ADULT
COPEPODID 1 -V
TOTAL

NE=HV]

NI =&

FEMALE

FEMALE WITH EGG
MALE

JUVENILE

TOTAL

TQTAL

TOTAL

AD +JUV

FEMALE WITH EQG
TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TATAL

TOTAL

TOTAL

TOTAL

Ind.L-¢
Ind,cm-=2
Ind.L-
Ind.crm-2
Ind.L~1
ind.em-2

Ind.L~t
ind.cm-3

NET
1"
8.50

4.66
4.568
0,00

.87
3.87
1.14
0,256
1.52
3.64
8.45

0.13
0.13

28,82
0.63

4,42

6.89
0.25
B84

281
0.14

0.03

a.08

43.48
15,22
0.78
0,27
12.45
LXal

57.75
20.21

NET
12
2.00

2.66
2,85

0.00
7.08
7.08
0.44
0.08
a.88
7.82
12.34

.00

0,30
0.30

40,44
0.30

7.08

5.02
0.15
517

3.26
0.58

0.00

82.83
18.85
a.58
0.18
18,08
4,83

78.51
23.85

NET
13
4.80

0.18
AT

6.61
651
0.02

0.00
8,05
B.18
an
0.83
4,25
13.20
20.7¢

84.27
0.63

0.18
.18
11.75

21.88
1.08
2288

3.25
1.88

0.01

§8.10
48,58
1.06
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