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ABSTRACT

Lawrence, S.G., M. Maciver, and I.L. Delbaere. - 1984. Species composition and
seasonal abundance of zooplankton in Lake 114, Experimental Lakes Area,
northwestern Ontarjo: before and during acidification 1970-1971, 1978-
1983. Can. Data Rep. Fish. Aguat. Sci. 472: v + 49 p. -

A Tist of zooplankton species and the densities of all but the rare
species collected from the deepest station of Lake 114 in the Experimental
Lakes Area, Ontario are presented for three periods: 1970-1971, before the
watershed was logged, the ice free season in 1978 after JTogging operations
were terminated, and for the experimental period, 1979-1983, during which the
lake was subject to monthly additions of sulfuric acid during the ice-free
season. Water temperature data and range and mean pH concentration of the
epilimnion water are included.

Key words: zooplankton; acidification; Precambrian Shield Take; Cladocera;
Copepoda; Rotifera.

RESUME

Lawrence, S.G., M. MacIver, and I.L. Delbaere. 1984. Species composition and
seasonal abundance of zooplankton in Lake 114, Experimental Lakes Area,
northwestern Ontario: before and during acidification 1970-1971, 1978-
1983. Can. Data Rep. Fish. Aquat. Sci. 472: iv + 49 p. -

Ce rapport donne la liste des espéces de zooplancton et la densité de
chacune sauf des espéces rares trouvées a la plus grande profondeur de relevé
du Tac 114 de la R&gion des lLacs Expérimentaux de 1'Ontario. Cette liste
couvre trois périodes: de 1970 & 1971, avant qu'on ne fasse de la drave; en
1978, durant la saison ol les cours d'eau sont Tibres de glace, aprés la
drave; et de 1979 3 1983, période d'@tude durant laguelle le lac fut 1'objet
d'additions mensuelles d'acide sulphurique pendant qu'il &tait libre de
glace. Ce rapport présente @galement des données sur la température de 1'eau,
les &carts de celle-ci, ainsi que 1'acidité moyenne de 1'@pilimnion.

Mots-clés: zooplancton, acidification, lac du Bouclier canadien, cladocéres,
copépodes, rotiferes.



ENTRODUCTION

Lake 114 is & shallow, oligotrophic lake
located in the Experimental lLakes Area of north-
western Ontario (Brunskill and Schindler 1971).
It has been artificially acidified from mid-1979
to the present. Additions of known guantities
of sulfuric acid were intended to mimic addition
of acid through rain, and were equivalent to
lowering the pH of precipitation reaching the
lake by one unit (Schindler 1980)., Schindler
and Turner (1982} have described the sulfur
budget of the lake.

The lake is 12.1 ha in area. The drainage
area 15 45 ha. The maximun and mean depths are
5.0 and 1.7 m respectively ({(Brunskill and
Schindler 1971}. The lake has contained large
populatiens of fathead minnows and pearl dace
throughout the period of investigation. Fathead
minnows bhave been commercially fished from
before the period of study to the prasent.

This report presents a species Tlist and
abundances of zooplankton as individuals per
cubic meter from a sfngle station in the deepest
part of the lake for the years 1970-1971 and
1978-1983. Densities for rare forms (fewer than
500 individvals per w° and seen at irregular
intervals]) are not reported, but all species
identified in the samples are listed in Tahles 1
and 2z, and the remaining data are on file in the
Frashwater Institute.

METHODS AND MATERIALS

In each addition of aeid, 33.6 L of con-
centrated suifuric acid were mized inte the sur-
face waters of the Take (Cruikshank 1984a).
Four additions were made in 1979, seven in 1980,
and six in each year from 1981-1983, These
additions were made during the ice free season,
May-October (July-October in 1979), at approxi-
mately monthly fntervals. Lake water samples
for analyses of heavy metals, major ions, pH, C,
N, and P in various forms, and conductivity were

taken on a regular basis, usually on or about.

the zooplankton sampling date. Phytoplankton
samples were taken and analyzed. These data are
on file at the Freshwater Institute. Detailed
temperature profile data for this lake are found
in Cruikshank (1984b).

The depth of the water column varied sub-
ject to the amount of runoff in the spring and
to subsequent rainfall. The maximum depth of
the water column at the station sampled was 5 m,
the minimum 3.5 m.

Zooplankton samples were taken in two
ways. During 1970-1971, the water column was
sampled in a discontinuous manner at one meter
intervals using a 28.7 L capacity Schindler-
Patalas trap equipped with a 73p mesh Nitex fil-
ter (Schindler 1969). The samples were taken at
the midpaoint of each interval. In the summer
(June-August), a sample taken fram the surface
to I m interval was combined with that taken in
the next interval. .Likewise, the samples taken
from the third and fourth intervals were com-
bined. In other samples taken during this

period, zooplankton from all intervals were com-
bined into one sample for the date. In 1978, a
barrel net (mouth diameter 0.125 m) equipped
with a 53 Nitex net (Chang et al. 1981} was
pulled vertically three times through the water
column so that for each meter of water column,
the sampler filtered 37 |. of lake water. From
1979-1983, a two barrel sampler (mouth diameter
0.129 m} equipped with 53p Nitex mesh nets were
pulled two times vertically through the water
column. For each meter of water, 52 L of lake
water were filtered by both nets. Rarely, the
lake was thermally stratified. On those occa-
sions, the layers of the column were collected

“and counted separately, Here, all data fTs

reported as a composite of the layers of the
water column. ATl samples were preserved in
formalin in the field. Final formalin concen-
tration was 4%. In the laboratory, all samples
were reduced ta a known volume (40, rarely 90
mL) depending on the density of the zooplankton.

The zooplankton from two or more 1 ml sub-
samples were counted using a Sedgwick-Rafter
counting chamber and a binocular microscope.
Adult copepods, cladocerans, and where possible,
rotifers were fidentified to species. Immature
copepeds were assigned as calanoid or cyclopoid
and were fidentified to naupliar or copepodid
stage. FEggs per female were recarded but are
not reparted here.

Identifications were wmade using Ward and
Whipple (1959) and Brooks (1957) for crustaceans
and Chengaleth et al. (1971), Ruttner-Kolisko
(1974), Stemberger (1979) and Ward and Whipple
(1959} Tor rotifers.

In order to determine whether counting
less than 10% of the sample volume provides
representative data on organisms present at Jow
density, Chang et al. {1981) compared densities
calculated from two or three 1 ml aliguots of a
40 ml sample with densities obtained From count-
ing 10 1 mL aliquots of the sample. AIT1 10 ali-
quots were removed before any counted aliquots
were returned to the sample. For comparison
with the densities (individuals per cubic meter

-of - lake water) calculated from-the-original-two

or three counts, three densities were calculated
from the 10 recounts: one based on all 10
counts, one on the lowest two counts and one on
the highest two counts. The lowest two counts
and highest two counts give an estimate of range
of densites which could be obtained by counting
only twe or three aliquots from a sample. These
data are reproduced here with permissian.

RESULTS

The crustacean species didentified from
Lake 114 and their average relative abundance
during ice-free seaosns in 1971, 1978-1983 are
listed in Table 1. Rotifer species during the
same periods appear in Table 2.

Table 3 presents the jce-free season mean
and range of pH. Table 4 is a list of epilim-
netic temperatures of the Take throughout the
years of sampling. Densities of individual zoo-
piankton species or 1ife stages expressed as



individuals w3 on each sampling date and the
depth of the water column sampled are presented
in Table 5. D. Malley (personal communication,
Freshwater Institute) compared the two sampling
methods described here but the data obtained
were inconclusive. Comparisans of data obtained
during 1970-1971 with that obtained later should
be made with the differences in methods in mind.

Appendix 1 compares the densities calcula-
. ted after recounting 10 1 mL aliquots of Lake
223 zooplankton samples with the densities based
on the original two or three 1 mL aliquots. The
densities based on the original two or three 1
mL aliquots with rare exceptions fall between
the Towest and highest recounts. The densities
based on the Jowest pair of recounts and on the
highest may vary by as much as three-fold when
densities are low. The propertional disagree-
ment between recpunts for specfes more abundant
than 5 000 m? is considerably less. In the
latter case, the densities based on the highest
pair are within 50% of the Towest pair. Zeros
based on two or three 1 mL aligquots do not
necessarily indicate absence of the organism,
rather_ they indicate densities lower than about
500 m~. :
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Table 1. Crustacean species identified from Lake 114 during the periods
1970-1971 and 1978-1983. A + indicates that a species was present on
average during the time from_ice-out to a fall water temperature of
10-12°C in numbers <1 000 m~?, ++ indicates 1 000-10 000 and +++
indicates >10 000. A - indicates that the organism was not found in
the subsamples.

Species 1971 1978 1979 1980 1981 1982 1983
CLADOCERA
Alonella acutirostris (Birge + - - - - - -
Bosmina Tongirostris (Muller +e ++ bt + ++ ++
Chydorus sphaericus (Muller) + - + - + -
Daphnia catawba* - - - - - +
Drepanothrix dentata (Euren) - + - - - - -
Diaphanosoma brachyurum (Lieven)  ++ ++ ++ ++ + + 4
Holopedium gibberum Zaddach + ++ ++ +H ++ + ++
COPEPODA
Calanoida
Diaptomus minutus Li11j. ++ ++ ++ + ++ ++ 44
Epischura Tacustris Forbes + + + + + + +
Epischura nevadensis Lil11j. - - - - - + +
Calanoid nauplii o L e TR o S = S B,
Calanoid copepodids ++ ++ ++ bt
Cyclopoida

Cyclops bicuspidatus

thomasi (Forbes) o S SURRRNE SR SR S
Cyclops vernalis Fischer - - + - - - +
Mesocyclops edax (Forbes) + ++ + + ++ + +
Orthocyclops modestus (Herrick) + + - + - + -
Tropocyclops prasinus

mexicanus Kiefer + ++ ++ ++ ++ + +4
Cyclopoid nauplii L o N e T s o T o o
Cyclopoid copepodids R o s ++ ++ +4 ++

*This population deviates from the classical description in Brooks (1957).
The final designation awaits taxonomic revision (W. Geiling, personal
communication).



Table 2. Rotifer species identified from Lake 114 during the periods

1970-1971 and 1978-1983.

A + indicates a species or genus was

present on average during the time from ice-out to a fall water

temperature of 10-12°C in numbers <10 000 individuals m-3, ++
indicates 10 000- 50 000, and +++ >50 000.

organism was not seen.

A - indicates the

Species

1971

1978 1979

1980 1981

1982

Ascomorpha sp.

Asplanchna sp.
Brachionus quadridentatus (Hermann)

Cephalodella sp.

Colletheca sp.

ColurelTla sp.

Conochilis sp.
Conochiloides sp.

Euchlanus sp.

Filinia longispina (Ehrbg.)
Gastropus stylifer (Imhof)

+
T S S

+

+t

KelTicottia bostoniensis (Rousselet) ++

Kei. Tongispina (Kellicott)

Keratella cochlearis {Gosse)

K. cochlearis f. robusta
(Lauterborn)

hiemalis Carlin

guadrata (Muller)

serrulata {Ehrbg.)

taurocephala (Myers)

K. testudo EEhrbg.) Carlin

Tecane sp. (tMonostyla)

Lepadella sp.

Macrochaetus sp.

Moncmmata sp.

Notommata sp.

Ploesoma sp.

Polyarthra do}ichoptera §Idelson)

P. euryptera (Wierzejski

P. major (Burckhardt)

P. remata (Skorikow)

P

P. vulgaris Carlin
Rotaria sp.

Synchaeta sp.

Testudinella sp.

Trichocerca cylindrica (Imhof)
T. longiseta (Schrank)

T. rouseletti (Voigt)

Trichocerca sp.
Trichotria sp.

K.
K.
K.
K.

Trochosphaera solstitialis (Rousselet)

Other globular forms

++
+H+

+
++

-

o+

1+ 1 4+

+4

+++
+H+

+ +

++

+ 4+ 4+

+ 4+ + A+ ++F A+

+ 4+ 4+
+ + +

+ +

3

Vo4 ok

+

+ 4+ + 1

4t

+
L+ 4+ + + + +

+

+++
+

+
+ 1+ 4+ o+ T+

+
+

++

+

-+
+ 4+ F 1+ o+ + o+

+

+ +
L T . RS R B

+ +
+ +

+

+ -+

+

4+ 4+ 4+ 4+ +

1

+ +
+ + +

4
++ + + 1 + + + 1

-+

+

+ +
+ 4+ ++FFFFFEF o+

+ + +

o o T S B R i




Table 3. Mean and range of pH* in Lake 114 in the
ice-free seasons of 1971 and 1978-1983.

Year Mean Range

Pre-acidification*

1971 6.05 5.79-6.93

1978 6.19 5.79-6.52
During acidification**

1979 5.82 5.50-6.38

1980 6.11 5.80-6,39

1981 6.05 5.67-5.50

1982 5.90 5.54-6.16

1983

5.94

9.47-6.50

* D.W. Schindier, Freshwater Institute

data.
** D.R. Cruikshank ({1984a).

, unpublished



Table 4. Epilimnetic temperatures in L114.
Date Temp °C Date Temp °C Date Temp °C
1970 Aug 20  20.79 1982
Feb 25 1.85 Sep 17 15.36 May 17 11.78
Oct 15 4,05 May 31 19,52
1971 Jun 14 16.46
May 31 12.01 1980 Jun 28 20.41
Jun 10 19.12 May 13  10.39 Jul 12 21.53
Jul 8 20.13 Jun 10 16.77 Jul 26 23.18
Aug 5 19.4 Jul 8 20.71 Aug 9 19.6
Sep 2 20,34 Rug 5 21.59 Aug 23 19.74
Oct 1 12.2 Sep 2 19.0 Sep 6 15.16
Oct 28 7.3 Sep 9 19.6 Sep 20 11.91
Sep 30 10.62 Oct 4 9.34
1978 Oct 28 1.3
May 15 13.22 1983
May 29 21.43 1981 May 9 9.9
Jun 12 15.2 May 6 12.52 May 16 9.35
Jun 26 20.83 May 11  12.61 Jun 6 14.5
Jul 10 20.89 May 25 15.4 Jun 13 20.54
Jul 24 21.3 Jun 8 19.21 Jun 20 19.54
Aug 7 20.29 Jun 22 17.56 Jul 4 18.6
Aug 21 18.83 Jul 6 24.66 Jul 11 22.6
Sep 4 19.57 Jul 20 24.47 Aug 8 23.3
Sep 18 12.58 Aug 3 22 .66 Aug 15 22.7
Oct 2 11.63 Aug 17 21.04 Aug 29 22.4
Aug 31 21.98 Sep 5 20.65
1979 Sep 14 18.32 Sep 12 15.0
May 28 16.72 Sep 28 10.35 Sep 26 9.8
Jun 25 18.88 Oct 12 8.64 Oct 3 11.4
Jul 23 23.23 Oct 26 1.86 Oct 17 5.0




Table 5. Densities of zooplankton species of 1ife stages expressed as
individuals m-3 on each sampling date for the years 1970-1971 and
1978-1983. The depth (m) of the samples column is included. Zeros

indicate no animals were seen in the subsamples.

a. Cladocera
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b. Calanoid adults

c. Calanoid nauplii

d. Calanoid copepodids
e. Cyclopoid adults

f. Cyclopoid nauplii

g. Cyclopoid copepodids
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Appendix 1. Variation in calculated density due to variability in raw count for adult copepods and cladocerans im L223 n 1974,

Criginal Count . Recount
Percent of total CaI:u]uted density T Raw Coungs .. Percent of total Calculated density {no. m-3)
Species Sampling date Sampling layer sample volume {no. m-3) [na. m1- sampla voluma | Towest highest
. ] counted aliquot) 1k counts mir pair
Daphnia May 22 a-11 8.8 a 0,0.,0,0,1,0,0,0, 25 12 o 58
galeatas 0,0
mendotaa
dJun 13 0- 4 6.7 732 2,1,2,1,1,2,1,2, 25 530 27 o7s
2,4
Jun 18 4-13 71 1084 6,13,9,7,6,% 25 1672 929 21EB
15,9,9,13
Jul 17 0- 4 d.3 - . 0 ©,8,9,0,0,0,0,0, 25 1] [i] 0
. 4,1 .
Jul 17 4-13 7.3 P 3228 16,14,30,18,17 | 25 3aoe7 2323 4568
22,21,17,29,16
Aug 14 0- 4 7.5 310 1,4,1,0,1,1,0,1 25 163 ] 232
‘ 1,1
Aug 14 5-12 7.1 v 3066 16,14,16,16,16, 25 30z6 2280 3883
12,11,22,17,12
..... Sep 1% 07 - 232 3,3,4,2,1,2,1,4.. ... 25 .. . 483, ... ...174 ... ..6l0
3,3
Sep 11 7-12 7.0 409 - 1,1,0,1,4,2,1,0 25 446 o] 1115
4,2 :
Oct 9 0-12 7.0 192 -1,1,4,4,1,3,0,3 25 257 54 536
1,6
Nav B 0-13 7.5 13 1,1,0,1,0,0,0,%, 25 40 0 99
0,0
Bosmina Hay 22 0-11 B 0,0.0
Tongirostris 8 5 gig 1 hi0:0:0:0, ® 12 0 58
Juyn 19 0- 4 6.7 1777 g.'i‘ ll;.l:i 10 6,7, 25 2258 1533 3208
Jun 19 4-13 7.1 3734 14,24 .15,13,15,30, 25 2602 1781 3407
0,18,20,19
Jul 17 0- 4 8.3 1087 2,7.3.5.3,6.4.2. 25 1449 697 2230
Jul 17 4-13 7.3 4z3 1.%.2.2.3.2.4.2, 25 41 158 542
2,
Aug 14 0- 5 7.5 5033 33,27,24,18,24,24, % 5947 4762
28,30,23,25 317
Aug 14 5-12 7.1 304 g,;.ﬁ,ﬁ,ﬁ,ﬂ,lﬂ,l, 25 1155 235 1792
Sep 11 o- 7 7.5 348 2, g .3,2,3,2,2, 25 418 174 597
o,
Sep 11 7-12 7.0 599 % }.2 ,1,2,3,1,0, 25 390 139 657
et 9 0-12 7.0 o g 1,0.0,0,0,0,1, 25 B4 a 214
P .
Hov 0-13 7.5 n tul ?.D.U.D.U.U.D. 25 10 0 50
Diaphanosema  May 22 0-11 8.8 o a,0,0,0,0,0,0,0; 25 "] a 1]
brachyurum 0.0 e
Jun 15 0- 4 .7 1] 0,0,0,0,0,0,0,0, 25 0 o] 9
g,0
Jup 19 4-13 7.1 a t.4,0,0,0,0,0,0, 25 H 0 o
181}
Jut 17 B- 4 B.3 1672 'ln’éﬁ,]',g 5,11,8,8 25 2397 1533 3484
13
Jul 17 4-13 7.3 £88 5.4,4,6,8,7,5,1 25 805 87 11a1
6,6
Aug 14 0- 7 7.5 1471 :g,g +5,9,13,5,9,B 25 1835 1045 2555
Aug 14 5-12 7.1° 208 10,6,4,2,3,4,5,5 25 976 498 1583
5.4
Sep 11 - 7 7.5 290 $2,5,5,4,4,2,6,4, 25 714 ‘348 1045
3,6
Sep 11 7-12 .0 3099 %.é.] 23.1,1,3,2, 25 390 270 697
Oct ? 0-12 7.0 . 115 20.0.3.1.2.2.2, 25 161 0 268
Nov © n-13 7.5 0 " 0,0,0,0,0,1,6,0, 25 10 0 50
0,0



Anpendix 1.

Cont'd.

A

QOriginal Count

Recount

Percent of total Caleulated depsity Raw Counts Parcent of total Celculated density (no. m‘3)
Spacies Sampling date Sampling layer sample volume {no. m- {no. m~1 sample volume Towast highest
m counted {aliquot) 10 counts pair pair
Cyelaps May 22 0-1t 0.8 494 3,2,4,9,3,3,3,4, 25 441 232 1045
icuspidatus ¥ . 2,5
thomas
= Jun 18 0- 4 6.7 0 0,0,0,0,0,0,0,0, 25 0 0 o
0,0
Jup 1% 4.11 7.1 a 0,0,3,0,0,0,0,0, 25 a2 o 232
0,0
Jul 17 0-14 8.3 B4 ¢,0,0,0,0,8,0,0, 25 [i] ] 0
[LR]
Jul 17 4-13 1.3 952 2.4.7.4.3.8,5.!0. 25 836 542 1394
4
Aug 14 0- 5 1.5 o 0,2,0,0,0,0,0,0, 28 6 f 23
0,0
Aug 14 5.12 7.1 2530 24,19,17,26,21,23, 25 4559 84 774
20,32,26,21
Sep 11 a9-7 - 7.5 a 0,0,0,0,0,1,0,0, 25 17 o a7
0,0
Sep 11 7-12 1.4 599 3,5.5,4.2,:4,2.2, 5 920 418 1334
fct 9 0-12 7.0 1145 8,7,14,16,12,15, 25 1383 811 1769
16,17,19,13
Hov 6 b-13 7.5 0 9.5.0.0.1.0.1.3. 25 90 ¢ 249
Mesocyclops  May 22 0-11 B.B 1,2,0,0,0,0,0,0,
adax a3 0,0,0 25 15 o} 174
Jun 19 6- 4 6.7 208 g.rll.n.u.l.o,z.u 25 251 i] 697
Jun 19 4-13 7.1 mn (11.0.0.1.0.1.0.1. 25 105 0 232
2
Jul 17 D- 4 8.3 251 ?.5.2.2.3.4,3,0 25 474 0 976
Jul 17 £.13 7.3 268 0,0,0,0,0,0,0,0, 25 H 0 ]
0,0
Aug 14 0-5 7.5 77 1,0,1,0,2,0,0,0, 25 a3 a 348
4,0
Aug 14 5-12 7.1 n %.g.l,l,l,u.u.u 25 100 0 199
Sep 11 p- 7 1.5 58 4,0,0,0,0,0,0,1, 25 35 0 174
12,1
Sep 11 7-12 7.0 200 3,0,0.1.1.1.0.0 25 B4 0 279
kil
Qlct 8 0-i2 7.0 7 0,0,1,0,0,1,0,0 25 43 o 107
1,1
Nov & 0-13 1.5 0 g.g.u,n,o,o,u,u 25 [ h] 0
Tropocyclops  May 22 0-1% a.8 99 i,1,3,1,0,1,2,2, 25 116 0 200
prasinus 0,0
mex.
- Jun 18 0- 4 6.7 0 2,2,2,1,0,0,1,0, 25 251 o 557
1,8
sun 19 4-13 7.1 0 0,0,0,0,0,0,0,0, 25 o 0 o
0,0
Jul 17 0- 4 8.3 B4 0,0,0,3,0,0,2,0, 25 185 o 887
2,0
MY 513 7.1 0 0,0,0,0,0,0,0,9, 25 0 0 0
0.0
Aug 14 D- 5 7.5 929 1,4,5,2,3,4,0,4, 25 604 Ll 1045
0,2
Aug 14 5-12 7.1 70 1,0,0,0,0,0,1,0, 25 106 o 299
2,1
Sep 1t 0- 7 1.5 174 1,1,1,1,0,0,1,0, 25 127 0 174
1,1
Sep 11° -12 7.0 [+} 0,0,1,2,0,0,1,0, 25 111 a 118
a,0
Oct Y D-12 1.0 155 1,1,3,2,3,4,1,0, 25 #14 54 375
3,2
Hov & n-13 7.5 133 9,0,1,1,2,1,0,0, 5 20 a 249
0,3
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Appendix i, Cont'd.
Uriginal Count
Percant of total Ca]cu!ateg density Raw EaunI,s Percent of total Calculated density (no, m-3})
Species Sampling date Sampling Tayer sample volune {no. m {no. ml” sample volume Towest highest
m : caunted aliquot) 10 counts pair
116
Holopedium Hay 22 0-11 8.8 33 g,g,ﬂ.l.ﬂ.l.n .24 23 0
gibberm .
Jun 18 - 4 6.7 a n,1,0,0,0,1,0,0 25 56 0 279
0,0
Jun 19 413 7.1 108 0,0:2:0:1,2,1,3, 2% 244 0 542
Jul 17 0- 4 8.3 0 0,0,0,0,0,0,0,0, 25 o o 0
6,0
dul 17 4-13 7.3 L] a,1,0,6,0,0,0,0, 25 15 i 77
a,0
Aug 1% D- & 7.5 0 0,0,0,0,0,0,0,0, 25 o a 0
0,0
Aug 14 §-12 7.t ] 0,0,0,0,&,0,0,0, 25 i} a i}
0,0
Sep 11 - 7 7.5 a 0,0,0,0,0,0,0,0, 25 ] i] ¢
..... 5“2.;:. 11 7-12 7.0 ] tlx,g.u,u ,0,0,4 D, 25 28 0 139
Oct 8 0-12 7.0 a ¢,0,0,0,0,0,0,0, 25 0 o] a
a,0
Hov 6 0-13 7.5 2} 0,0,0,0,0,0,0,0, 25 o 1} 1}
0,0
Diaptomus May 22 0.11 a.8 1678 20,37,27,36,22 25 3074 1574 4238
minatiis 20, 33 33,23,14
Jun 19 0- 4 5.7 627 1,4,6,9, 5 ,3,5,8, €5 1449 i1 b 2230
7.2 .
Jun 19 4-13 7.1 596 g »3,6,5,3,2,5,4 25 a19 e 1394
0 .
Jul 17 0- 4 8.3 a9l 61] .1,1,4,4,2,0,0, 25 251 o BI6
i}
Jul 17 4-13 7.3 53 0,.0,0,0,0,0,0,0, 25 31 W] 115
0,2 .
Aup 14 0-§ 1.5 647 % %.3.2.2,1.4.0, 25 443 116 813
Aug 14 5-12 7.1 Fil] i,0,0,0,0,0,0,2, 25 £9 8} 299
1,0
Sep 11 0-7 7.5 Lt:] 0,0,0,0,9,0,1,2, 25 52 0 261
0,0
Sep 11 7-12 7.0 200 0,1,0,0,1,1,0,0, 25 1a7 a 41B
2.1
Ot 3% 0-12 7.0 3496 45,44 ,48,45,36,39 25 44581 377 5146
27,4B,45,41
Rov 6 0-13 1.5 7699 75,73,76,61,73,77 25 7247 6371 7865
81,77,68,67
Epnischura May 22 0-11 B.B 1} 0.0,0,0,0,0,0,0, 25 3} 0 . a
lacustris 0,0
Jun 19 0- 4 6.7 14 1,6,1,1,0,0,1,0, 25 223 0 857
2,2
Jun 19 4-13 7.1 163 0,0,1,1,2,0,4,0, 25 b2 0 232
0,0
Jut 17 0- 4 8.3 1] o,0,0,0,0,0,0,Q, 25 o +] a
0,0 :
Jut 17 4-13 7.3 53 1,0,1,0,1,0,1,0, 25 108 0 232
2,1
Aug 14 0- 8 1.5 o 0,0,1,0,0,0,0,0, 25 23 a 116
0,6
Aug 14 5.12 7.1 70 4,0,0,0,0,0,2,0, 25 40 0 185
0,0
Sep 11 n- 7 7.5 0 a,n,1,0,0,0,1,0, 25 52 o 174
0,1
Sep 11 7-12 7.0 o g,é.U.D,D.D.D,D. 25 28 a 139
Oct 9 0-12 7.0 159 0,1,4,0,0,0,0,0, z5 11 0 54
0,0
tigv & 0-13 7.5 a 0,0,0,0,0,2,0,1, 25 30 0 149
0,0
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