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ABSTRACT

Littoral and benthic invertebrates from Roundwood Reservoir System
were sampled. Oligochaetes and molluses were the dominant organisms in
the littoral and benthic areas. Trichopterans and chironomids were the most
abundant insect groups. Scuba diving samples reinforced that view. Other
groups of macroinvertebrates were poorly represented.

Vertical and horizontal hauls of zooplankton revealed that there were
twelve species of zooplankton present. Daphnia hyaling Leydig and
Bosmina coregoni Baird were the two dominant species.

INTRODUCTION

In recent years catches of brown trout, Salmo fruifa L., taken on rod
and line in the Roundwood System Co-Wicklow, have shown a marked
decline, which caused anxiety among anglers who have fished these waters
for fifty years. The system is composed of two man -made impoundments
known locally as the North and South lakes. They are subjected annually
o marked water level fluctuations which lead to a deterimental affects on
aquatic plants and animals (Hynes, 1061; Grimas 1962, 1964, 1965 a, b, c:
Hunt and Jones 1972, Kaster and Jacobi 1978, infer alia) in most cases
the littoral fauna suffer the inshore habitats and canses many problems for
the aquatic organisms. Some species can adapt to the changes and survive
but many are unable to adjust and perish. Over period of the time physical
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changes in the nature of substratum may also occur which inturn affect
the macrovegetation. New species may dominate the faunal communities.

The present paper reports part of an extensive study which has been
carried out in an attempt to explain the poor catches (Dauod, 1985).

One of the major drawbacks with the current investigation was the
almost complete lack of scientific data prior to 1982. It is not possible to
say how much damage has been caused to the flora and fauna by the
fluctuating water levels, nor is it possible to surmise whether or not
community structures have altered.

MATERIALS AND METHODS
The Study Area
The Roundwood Reservoir System is composed of two reservoirs which
lie approrximately 200 m above sea level. These are known as the North
and South lakes and their location is indicated in Fig. (1). The South lake,
which is larger of the two (surface area : 165.52 he), was constructed in
1866. Increased demand led to the construction if the North lake (surface
area : 122.62 ha) which came into operation in 1922, The physical parame-
ters of each are listed in Table (1). Water level fluctuations for the period
June 1982 to December 1984 are given in Fig (2).

The geology of the area is Middle Cambrian Rock underlying a granite
based boulder clay Fig (3). The annual average precipitation for the
1951—1980 period was 1.216 mm (Figures supplied by Metereological Ser-
vice). December shows the highest average rainfall at 148 mm. while the
lowest values occur in June at 63mm.

Five species of fish occur in the system, brown trout, Salmo trutta L.,
minnow, phoxinus phoxinus (L.). three-spined stickleback, Gasterosteus
asuleatus L., stoneloach, Nemacheilus berbaiula (L.) and eel Anguilla
anguilla (L.).

The dominant aquatic macrophytes in both lakes wepe Elechamis
palustris R. and S., Ranunculus flammula L., Polygonum amphibium L.,
Littorella uniflora Asch., Meniha aquatica L., Hydrocotyle vulgaris L.,

Utricularis intermedia Hayne and Ranunculus sp.
Analysis of Invertebrates Populations
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'Paﬁle (1) Physical parameters of the North and South lakes, Roundwood,

Co. Wicklow

Parameter North Lake
Maximum Volume (m3) 5,632,494
Maximuni Depth (m) 13,41
Maximum Length (km) 2,82
Maximum Width (km) 0,40
Area (heciares) 122,62
Tropic Status Qligotrophic
PH 6.4—7.6
Conductivity (mhos) 69 —114
Height a.s. L. (m) 226,17
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South Laks

11,283,172

18,59

2,42

0,80

165,52
Oligotrophic

6.4—7.6

69 —114

213,36
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Littoral samples were collected from September 1982 to September 1985.
In the North lake low water levels made it impossible to take littoral
smaples during September 1984. A surber sampler (0.0625 m?®) was used to
collect these samples from five stations in the North lake and four in the
South lake. A range of station types was selected to cover the different
types of habitat available. Four replicate samples were takenat at each. The
range included (i) macrophytic vegetation, (ii) a mixture of sand, gravel
and stone substrate, (iii) mud aid (iv) stones only. All material was
preserved in §% formalin in the field.

Eenthic macroinvertebrates were also sampled on the same period using
an Eckmann grab (0.02 m?). Four stations were selected; (i) in the deepest
sector of eacu ieservoir, (ii) close to the dam walls, (iili) approximately at
the centre of the widest transect and (iv) in the shallow inshore bays. Six

vplicates were taken at each station.

Scuba diving was made to investigate the distribution of the dominant

species of macroinvertebrates in the littoral and sub-littoral regions of the
~orth lakﬂq

Finally, samples of zooplankton were collected at four stations in each
reservoir using plankion nets (mesh- 0.515 mm). Vertical and horizontal
hauls were taken during June and September 1983 and 1984.

RESULTS
(A.) Littoral and Benthic Samples

In the present study, an attempt was made to describe the fauna of the
Roundwood Reservoir (North and South lakes) and to indicate the relative
importance of the component taxa. The littoral faunaof the South lake was
richer than the North lake. Molluscs, oligochaetes and chironomid larvae
wvere the most abundant groups in both lakes. In the case of the benthic
fauna, the North lake samples showed the greatest diversity.

A total of 35 littoral species were recorded for each lake and 34 species
were common to both lakes. On the other hand a total of 35 (North lake)
and 30 (South lake) benthic species were recorded. A list of species is
sresented in Table (2)
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(a.) Tricladida
Few specimens of Polycelis nigra (MUller) were recorded from
the litttoral samples in the South lake during September 1982 and
1983.

b.) Mollusca
This group was dominant in both littoral and benthic samples. Eight
species were recorded from lakes, Potamopyrgus jenkinsi Smith,
Lymnaea peregra MUller and Sparium cornewm L. were the most
abundant species, particularly in the benthic area. Lymnaea peregra
occurred irregularly in the benthic zonme. These four species
represented about 80% of the molluses,

{¢.) Oligochaeta
Oligochaetes were another abundant group of macroinvertebrates
in the littoral and benthic areas of both lakes. Seven species of
oligochaetes were found, Two species belonging to the family lumbri=
culidae, Lumbriculus variegatus (Mill) and Siylodrillus heringianus
Clap. were dominant particularly in the littoral area. Immature
tubificidae were also abundant, especially in the littoral samples.

(d.) Hirudinea
This group included two species, Glossiphonia complanata (L.)
and Helobdella stagnalis (L.). Both of them were rarly taken in
either lake,
(e.) Isopoda

Asellus meridianus Racovitza was rare and the only Isopod
species recorded from Roundwood. It was found sporadically in the
littoral and benthic areas of the South lake. It was only present in
the littoral area of the North lake.

(£.) Amphipoda
Gemmarus duebens Lilj was common in the littoral samples of
the South lake but appeared to be scarer in the North lake.

{(g.) Ephemeroptera
Six species of ephemeropteran nymphs were recorded from the
North lake and four species from the South lake. Caenis spp. were
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ae dorginant species. Baetis rhodani Pict and Leptophiebia
vesperting L. were rarely recorded in the North lake.

(h.) Trichoptera

This is probably the most abundant insect group available

at Roundwood. Ten species of larvae were recorded at both lakes,l

most of which were littoral species, Limnephilus vitlatus Fbr. was
the dominant species. Since the main emergence period for
L. vitiatus is June most of them were on the wing when the
sampling programme was carried out. Mystacides Spp. were recorded
trom both lakes after the emergence of the L. vittatus especially in
the South lake. The latter species occurred irregulary in the benthic
samples.,

L. vittatus and L. lunatus were the only trichopteran pupae
recorded from the littoral samples.

(i.) Chaoboridae

Chaoberus sp. wes recorded in reasonable numbers in the

deepest sector of each lake.
{i.) Chironomidae

Chironomid larvae represented one of the most important

groups in the fauna of both lakes, More species were,
recorded from benthic areas of both lakes. The most abundant
species were Procladius sp., Orthocladius sp., Endochironomus sp.,
and Microtendipes sp.

The most abundant adult insect species belonged to the Coleoptera
Galerucella mymphaeae (L.) which was found in relatively good
numbers on Polygonum amphibium L. Two Hemipteran species Corixa
laterasts jLeachi and Notonecia glawca Linn. were also common-

(B.) Scuba Diving
The cinnamon Sedge Limmephilus viltalus Fbr. was the most
abundant food oranmism found in the guts of the brown trout,
minnow and three-spined stickleback at Roundwood Rservoir.
In addition, Potamoppyrgus jemkinsi Smith and Endochironomus sp.
larvae were alse dominant in the gut of the above fish species. The
distribution of these species was examined by Scuba diving through
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.-the littoral and sub -littoral regions of the North lake. The data
~reveal that L. wittalus was present in large numbers only at the mud
- interface. It was ‘totally absent ‘from the weed. High numbers
occurred at depth 6—7 m (10—20 per m?) but they were absent irom

9m. onwards. The numbers tapered off with depth. Low numbers of

L. vittatus occured on the gravel -and stones (2—10 Per m) but
the numbers..of P. jenkini were quite high (-, 50 Per m-). sunuar
-.results were obtained.from the littoral samples where over (% ot
mollusce were P. [Jenkinsi. & S. cornewm L. vittatus accounted for
more than 80% of the trichopteran larvae and nadochironomus Sp.

‘andurihocladius sp. made up over 709 of .the littoral . .chironomuds.

(C.) Zooplankton
Qualitative analysis of the zooplankton samples reveal that
twelve species of zooplankion were recorded.from the lakes. ‘Lnese
are Lsied in Table (3). All twelve species were found in the North
laxe, but only eight species occurred in the South lake,
ihe most apundant species in . the community were Daphnia
hygline Leydig and Bosmina coregoni Baird. They made up 52% and
.21% respectively of the plankion present. . Copepods were less
important but the most abundant specis was Digptomsus .grailis Sars
which represenied 9,95%.

DISCUSSION

The present study on the invertebrates fauna in the Roundwood Reservoir
System is a part of an extensive study which has been undertaken to examine
the reasons which lead fo a marked decline in the number .of brown trout
present.

The system is subject to the severe water level fluctuations which occur
annually in both reservoirs, These fluctuations adversely affect the productivity
of invertebrales. Much has been written on this topic. Rawson (1958), Grimas
(1961), Hynes (1961), Fillion (1967) Hunt and Jones (1972) and Miller and
Paetz (1972) have commented on maj"or‘ changes in the community structure
of the littorzl and benthic fauna resulting from such fluctuations. The severity
of the damage depends on the morphology of the lake basin. Small changes
in -water -level may -sometimes uncover large stretches: of the littoral zone.
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This in turn causes extensive damage to the macrophytes thus reducing the

amount of available habitat for the aquatic organisms. Many species, such

as Gammarus and Asellus become rare or disappear, while there is ai increase
in the relative abundance of some chironomid larvae, oligochaetes and
nematodes (Hynes 1961, Grimas 1965¢ and Hunt and Jones 1972). The fauna
of the Roundwood System conformed to the pattern expected when such
fluctuations occur. Gammarus, Aselius, flaworms and some types of chiro-
nomid larvae rare, while populations of some trichoptera, especially
L. vitfatus, molluscs, oligochaetes and other chironomids larvae flourished.

During 1983 and 1984 most stretches of the inshore areas ‘of the
Roundwood lakes were uncovered causing widespread damage to the already
poor, oligotrophic fauna.

Related factors, including Physio-chemical and biological interaction,
food availability, the presence or absence of predators and competitors also
affect different groups or species. The paucity of flatworms and leeches in
Roundwood reservoirs for example, may be largely attributed to the low
calcium concentrations coupled with the humic environment (Mann, 1955;
Reynoldson, 1958 a, b; Tucker, 1958; Reynoldson and Davies, 1970 a, b).
Sutcliffe (1967) suggests that Gammarus ducbeni is unable to colonise the
Wicklow area encompassing Roundwood reservoirs owing to the low sodium
content.

Ephemeropteran eggs and nymphs are vulnerable to predation by
carnivores, omnivores and even herbivores (Macan, 1965, 1970 and Macan
and Maudsley, 1968, 1969). Presumably because many of these predators
(e. g. triclads, Aseluus and Gammarus are either absent or scarce in both

reservcirs, several specis of mayfly have successfully colonised them.,

Differences in the species composition of many groups must be due to
their mode of colonisation. The distribution of water mites and leech
(T%eromyzon tessulatum (Miillar)) for instance is largely dependent on their
methods of dispersal (Maecan, 1974 and MecCarthy, 1975). In Roundwood
reservoirs a similar argoment applies to the leeches (Glossiphonia complanata
(L) and Helobdella stagnalis (L.)).

Summarising a reserch carried out on European lakes, Macan (1974)
suggests that insects are more abundant than non - insects in unproductive
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water. On tht other hand the reverse holds true in mort productive ones
(O’Connor, 1975 and O'Cennor and Bracken, 1978). The present invistigation
supports that assertion.
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Aylodrilus plurisesa 1.6 08 24 7.0 - 10 19 46 50 04 L% 08 24 70 o0d 1.0 10 40 50 0.0
| et O.3) [0.2) (0.6 (L9 . (D.5) {0.7) (0.3 (LI {04 {0.3) 13.94) 0.2} {0.%% (0.0} (0.23) {0.2: {0.2} (0.4 (0.0
i Lumbed culuy .2_1 s44 554 848 69.25 - 6)LO Q0 O KO S0 20§ L 1197 M7 1IN M0 9771042 1850 Iied
= “oatus RILT .3.._:2.5:923.: i5.9) (7.3} {1130 (9.5} (S (9.7 6D (2.9 (142 (3.0 (1.2 (.61 {5-2) (12.3)(10.81
. drilus 208 23 D0 - 49 10 TO TeME. 40 00 ws $2 40 LB im LOALA 0
:__.: 6.1 [5.2) 7.5 (0.8 =.= jLa) (L9 27 .P_: 0.01 (0.0) 10.5% (0.4 (0.42) {1.8) §0.1} (e.9) (1.9}
16 40 12 €0 - A0 50° L8 &3 WL 60 00. 1. 00 00. 03 00 37 13
(9.4 {1.2) (0.7} (L.8) C {0 (L) e &) L1 12 u_ oF (0.0 ?..s @1 :_.3 ..._ 97 - (0.0} (o.0p (0.2) (0.1} A..._.c
: . - ke - Rl i
H.!:_I..s:.n_.r. 176 96 168 490 - A0 60 150 7.0 Mo o A7 N2 1723 13 ¥7 1to 70 s 1.8 220
(4.9 (2.9 (19 (2.5 04 T4 20 0L (36 0B (LD (1.8 (L7 24 {2.56) (.23 (1.9) (0.9 14
Enchy\ratidas ¥»: 00 LS RO - 0.0 ‘e,e 1.8 4O 00 3.2 ¢0 16 98 o0 239 0g¢ 00 o 0.0
N 3 o T @3 0oy  £0.0) ....3 Ga Es 0.8 .P“c (.00 Ww.1) s.s :,._: 10.0) 9.0 _. gy (0.01 (2.9
2 ! [ . ! - cie 2 i - -
: - f - ; . 4 b & .

~d
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Bo: th Lake

e T

Benthic Samples

Sept.  June

T Faena) Mist Sept. Jume Sept. Jume Sept.s ui. June Sept. June Sept. Juse Sept. Jume Sept, Sepl. June Sept.
1962 1943 198) 1584 1984 1583 198) 1984 1584 1982 1963 1SB3 1984 1984 1987 1981 1983 1984
Hirvdinea : g
¥ Eeiowats gomipmts 18 &0 24 &8 - 3B Be 40 63 49 1.8 18 b0 00 37 S 5.7
F ) (0.21 (0.0) (0.6} (0.0} 10,33 (0.0} {0.8) (0.0} (1.6} 0.1} (0.1} (0.0} {0.0} {0.4) (D.4) 1.6}
Helobdella stagnalis 0.0 0.0 0.0 0.0 = 0.0 0.0 1.0 0.0 4.0 6.0 Do 0.0 37 8.2 8.2 17
(| oy {0.0) {0.0) {0.00 (0.0} {0.0] (0.0} (0.2} (0.0} (1.1} (0.0} (0.0} {0.0] (0.85) (0.9) (0.4} {0.2)
1sopoda :
Asellys meridianus 24 4 40 9.0 - 0 o0 10 00 DO .0 0.0 0.0 55 1.0 0.0
ity (0.5) {0.7} (0.9) (2.51 {0.3% (0.0} (0.2} (0.0} (0.Q) (e.0p (0.0} {0.0) {0.5) (0.5) {0.2)
Aaphipoda:
Gammarus gusbeni LE1j 3.2 48 4.8 J2.0 - 1890 J4.0 450 J4.0 450 p0 80 0® 08 00 0.0 2.0 0.0 .
Gk 0.7 {1.2} {1.1) (3.3) {17.81 [2.2) (9.2} (2.8} {1L2) 0.0 (9.0 (0.0} (0.0} (0.0) (0.0} {0.0) {0.0}
M Epheasroptera:
: Bafzis rhodani Plct. 0.0 1.6 0.8 40 - 6.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- i 0.0 0.5 0.2 11 - .0 op 0.0 0.0 0.0 (0.0} {0.0) {0.0) {D.0} (0.0 (0.01 (C.0) 0.0}
< .
& Centroptilum luteslm 0.0 0.6 0.0 10 - 0.0 40 00 0.0 0O 0.0 B0 00 0.0 0.0 0.0 0.0 0.0
m maller (0.0} {0.2) {0.0) (D.2) {0.0) {0.9) (0.0} {0.0) (0.0) {0.00 (0.0) (0.8 r2.0f (0.0 (0.0) (C.0) (0.0}
= pLestaohlenta vespertfma 1.0 0.0 0.0 0.0 - 0.0 00 0.0 0.0 0.0 0.0 o0¢ 09 00 0.0 &0 DO 0.0
T e (0.21 {0.9) {0.91 (0.0} 10,03 {2.0) (0.91 (0.0} {0.0) (0.0 {091 {2.01 {0.¢) (0.0) {0.2) ({0.01 {0.0)

[33Y
£ 2.0 1LE BE TO - 0.0 0.0 0.0 0.0 8.0 B0 0.0 00 00 0.0 €3 0.0 0.0 =
1 {7.4) (0.5) {2.05)(1.9} {003 (0.0} (2.0) (0.0) (2.1) {6.0) {0.0} (D.01 (0.8} {0.D) (0.0} {0.D1 (0.0}
= 2.2 o8 08 0.0 - e.0 00 1.0 00 6.0 6.0 00 00 08 DO 00 0.0 0.0 3
e {5.3) (0.2) (0.2} {0.0) 10.91 (0.0} {0.2) (0.0) (1.6} {0.¢) {0.0) {0.0) (0.0} (0.0) {0.0] {0.0) £0.0)

64 00 00 0.0 - 6.6 0.0 4.0 00 0.0 0.0 o0 o0 €60 00 00 DO 0.0
(1.5) (0.0} (0.0} £0.0} {0.0) {0.0) (0.9) (0.0} (0.00 (0,00 (000 (8.0) {0.0] (0.0} {0.D) (0.0} {0.0)

5 Tricwptern
Rnyacoshi 1y dorsal is 0.0 00 0.8 0.0 -~ 0.0 60 0.0 10.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0
Tersts {0.0] [0.D) (0.9) (0.0} {0.0) (1.4) (0.0) {2.8) {0.0) 0.0 {0.0) s o_ (0.8) {0.D) {0.0) (0.0} {0.0)
folvcentropus flavom- 1.6 0.0 0.0 0.0 - 30 0.0 Lo 00 0.0 19 13 o0 00 00 0.0 0.0 0.0
Teulates Ficket . (0.3) (0.0) (0.9} (0.0 {0.33 {0.0) [0.2) {0.0) (0.0} {053 (0.1 {0.0) (0.0} (0.0} {0.0} ({C.D) (0.0}
Licnesni lus lunatus 0.0 150 0.0 8.0 - 0.0 50 00 40 0.0 1.8 00 00 00 0.0 1LO 0.0 0.0
T=tis (0.01 (5.0} (0.0} {2.5) 0.0} {L.2) (0.9} {1.1) (0.O0 {0.1) (0.0} ({0.2) {0.07 (0.0) {L.I) ([0.0) (0.0}
L. mraoratus Curtls 0.0 B0 00 2.0 - o0 B0 00 10 0.0 €0 D00 ©O0 ©0 OO0 0.0 0.0 0.0
{0.0} (2.0} (0.9} 10.5) [0.0} {1.9) (0.0) (0.B) {0.0) 0.8y qD.0) o0y (0.0) (0.0) {0.01 (0.D) (0.0)
L. =membieus L. 00 ©Oo 0.0 20 - .0 20 0.0 10 0.0 8.9 040 D00 40 0.0 0.0 0.0 0.0
{0.0} (0.0} {0.9) {0.5) (0.0} (0.5] (0.0) (0.8} 16.0) Y [0.9% ;0.0 (0.0) {0.0} {0.0) {9.3) (0.-M {0.0)
L. sitsarus Far ¢0 883 09 110 - 0.0 12.0 0.0 152 0.5 69 29 0% %6 09 €3 9.0 0.9
AT 19.0}1(22. 13 (0.0) {1.6) (0.0)°{3.0) (0.01 ja.1) (0.0} 0023 0.9} {0.9) {0.0} 3.4} ;0.€) (0.0) 18.0)
Gri-motaul ius atosarius 0.0 0.0 00 210 - 0.0 30 00 &0 0.0 0) 00 ©3 20 6.9 03 Ap ]
i3, {0.91 [0.9) {0.9} (0.3} [0.0) (0.7} {0.0i {!.&1 0.1 M2 (Am R0 2m0h (2.0 6.9y
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Jo I Wiscken and Hussai A, M. Duud

2 Psonid. } T I s SR
R R Meainlc sopley 2 RS )
-.:---.,-..--...---..-..--. b ...-Hrlqmm-m_‘“--ﬂ.m...ﬂﬂ Sept. June Sept. Sept. dune  Sept. June Seph.  Sept. June  Sept. June Ses:
Ty i 1 1 e et i 198 1383 1964 194 1382 1o6) 1983 194 1% 1982 1583 1583 1984 1984
T : e e s 0 0.0 .o 678
Pvstacides azurea L, 0.0 00 80 00 - 0.0 0.0 60 0.0 160 5.5 55 92 238 0.0 0.0 0. 3
—Ri e {0.0) {0.0) (2.0 {8.0) (0.0 {D.01 (1.2) {0.0) (4.) 0.6) (0.3) (0.7) (1.4) (0.0)  (0.0) (0.0) (0.0) (0.8) (4.2

0 147 0.9 257
loraicornis L, 0.0 00 a8 0.0 :- L2 0.0 10.0 4.0 9.5 L7 00 220 0.0 291 e o i
2 terzlcorals {e.0) {0.0) {1.1) (0.0) .° (0.3) 10.0) (2.0) (1.1 (2.6)  (0.4) (0.0) (1.8) (0.0} {1.3) (2.5} (0.0) (0.7) (0.0) (1.8
pe ; 0.0 00 0.0 0.0
Sericast rsanat 0.0 9.8 00 Lo - 0.0 30 00 40 00 0.0 00 0.0 0.0 00 0.0
urmn = = {0.0) (0.2) {0.0) (0.2} (0.0) (9.7) {0.0) (1.1} {0.0) {0.0) [0.0) (0.0) (0.0} {0.0) (0.0) {00} (0.0) (0.0) {0.0]
Chagbaridas:
.3 86.2 127.3
90 0.0 0.0 0.0 - 0.0 0.0 00 00 0.0 M8 1008 0.0 89.83 0.0 0.0 0.0 18
Qacborus 5. 0] (KO Lo (0.0 (0.91 (0.0) (0.0) (0.0} (L.5) (5.6) (0.0} (S5.4) (0.0) (0.0) (0.0) {0.5) (5.4) (7.9
i ronomf dae: y
Macrepelopla sp. 0.0 20 00 0.0 - 9.0 40 a8 2o 0.0 0.0 92 in.2 cao 0.0 0.0 73 00 g0
X0 s (0.0} (0.0} (0.0) (0.0} (0.0} (0.9} {0.0) {0.5] (0.0} (9.0} (0.5} (L.9) (.00 qo.0) [0.03 {0.3: {0.0) (e.0)
Proclaciys sa, 0.0 152 00 Xo - 80 7ap 20 130 210 44 100.8 £2.2 =39 8.5 93.5 113.7 &l.0 p=3
e 10.0) (4.6) (0,0} (9.8} [0.Q0{17.2) {0.4) {3.61 (0.8} 14.5) {5.5} 13.8) (5.9) {19.19) (9.3 (5.51 (4.5 (5.3)
Tinvous 3, 9.0 0.9 08 o0 - 0.0 0.0 00 0o o4 0.¢ 55 0.0 00 0.0 00 00 0.0 90 9.9
e 10.0) (0.0 {0.0] {0.0) (0.0} (0.0) (0.0] (0.0 {0.09 (0.0) {0.3) 0.91 (0.03 16.01 (0.9} (0.0} 0.0 o Ly
T='1300e!3p7a 2, 9.0 0.8 104 00 - 0.0 150 10 0.8 0.9 0.0 M8 00 o040 a0 0.0 09 71 fo ro.m
= 0.0) (0.2) (2.4) {0.0) (0.9) (3.7} {0.6) [0.00 (0.0) {0.0) {L9) (0,0) (0.0) t0.0) {o.0 (0.0) (0.21 (9.0} (9.0}
Frodiamesa 53, 0.0 0.0 48 o040 - 00 0.0 L0 0.0 19 0.0 22 17 0.0 0.0 0.0 0.0 731 g0 g9
e 10.0) {0.0) (1.1) ¢0.0) 18.0) {0.0] (0.2) (0.0) {0.3) (0.0 {0.5) fo.30 (0.0} (9.03 {0.0) (0.01 W 0 (o
Iriilfa 33, .9 0.0 00 0.0 - 8.0 0.0 00 0.0 0.0 0.0 1.83 0.0 1.83 0.0 08 0.0 0.9 00 a9
Wi {60 (0.0} {0.0) (0.0} (9.0} {0.0) (0.0 (0.0) (0.0} (0.0 {0.1) (0.0} (0.1 {0.0} (0.0% {0.0) (0.0} (0.0} (0.7}
Cricotoous sp. 9.0 0¢ 0o 00 - 0.0 0.0 0.0 0.0 0.9° 0.0 00 90 110 g0 00 00 00 00 g9
0.0 (0.9} {0.0} (0.0} - (0.0) (0.0} (0.0} {0.0) (0.9 (0.0 {0.0) (0.0 (0.7) (0.0} (o.0) {0.00 {0.9] (0.0 (0.9}
Orinoclaaius 1p, 7.1 0.8 a0 MeE - 2.0 2.0 M0 @0 W9 §0.5 1.7 S50 78.4 1750 408 1272 8.2 7.5 0.2
o 18.6) {6.3) (5.1) (8. (0.2 (7.4) (7.0(12.12)010.2) (6.2) (E.3) (4.9 (a.B) (1.2) (1L.515)(12.2) (0.2) (5.11 (8.1}
hronodurs sp. 2.0 0.0 0.8 04 - 0.0 00 0.0 00 o0 g0 %2 RA-HE 00 0 0w a0 (L0 wF
. 0.9 {0.0} {9.2) to.0p 10.0} (0.0} (0.0 {0.0} (0.0} (0.0 0.5) (0.0) (L.9) (0.0 (a.0p 10.0) (0.0} (0.8) {i.8)
- » 1 - 1 2 - .
Endochiifonomuy 1p, 8.0 6.4 50.0 9.2. - 10 410 2o a0 R 93 0S5 ©5-7.5 0.7 18] @7 0.1 57.8 82.3
i oy (8.3) (1.9¥14.0) (5 (0.3} (9.5) (6.6)(11.2) (8.5) 1 5.2) (4.9) (4.2 (54 (4.25) (5.8] (1.9 (5.1} (e
Sicrotandipes sp, %8 0.0 00 008" - 9.0 0.0 0.0 9.0 o0 80.5113.7 $5.0- 7.4 1760 485 0.0 181 181 2.0
I {0.2) [0.9) (0.0) 10.7) (0.0} (9.0) (0.0) (9.0} (0.0 (6.2) (8.3} (4.9) (4.8} (11.7) (11.51) {0.0) (0.29) (1.4) (0.0}
Zolvpedilue sp, L9 00 24. g9 - 0.0 00 00 0.0 po 00 17 oo o0 9.0 20 S5 313 o0 o0
{0.2). (0.01 {0.6) (0.9 {0.0) (0.0) (0.0) (0.0 0.0y (0.0) 10.2) (0.0} (0.0) (0.0} (0.3} (0.5) (0.0} (9.0} (0.9}
Psestroclagius sa. 9.0 a0 0.0 0.3 - 00 00 00 90 op 0.0 183 ga0 a0 o9 0.0 9.8 00 09 9.9
e T 10.01 {0.9) (0.0} 0.9 (9.0] {0.0) {0.0) (0.0 (0.0) (0.9 (0.1) (0.0) ¢0.0) (0.0) (0.9 {0.3) (0.9) (0.0} {0.3)
Tanvtarsus sp, " 19 03 94 g0 - 0 a0 0.0 55 g0 L9 0.0 00 55 00 03 0.3
T 9.9 0.0y go.) i10.9) to.0 fe.0) (&.2) .3y 0.1y (0.2) ¢0.9) (0.5 (G 9.m a0
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J. J. Bracken and Hussain A M. Daued

fable 3 Percentave of the zooplanklons
Kouudwo
Morth Lake
[axa June Sept.  June
1943 1983 1984
Cladocera
Acroperus anqustatus 8 L.111 )
Sars
Alona quadranqularis . 3.3555
(0.F. Muller)
Alona aFfinis {Leydig) 0.bll - 2. 047
Alopa quttata Sars - L A1E Nl
Alons intermedis Sars 0.917  0.555
Aiongria nana (Saird) - - L.01a
[_DJEEEE -'-'llil!.-l."'_lr |.i_\.15 2,440 G. 1t G067
(U F. Multer)
Basming Careqont 2o, 17 229 1y wE
E!a]f'd k
Daphnia nyalina S1.987 58,332 4,983
Laydig
Copepada
Diamtomes qracilis PLLUY d.d6o 4,312
3ars
Cyclops vicinus 4.8¥2 44494 2 711
Ul fanin
Cyclops minutus 2.446  1.888 2,013

(CTavs!

T L i e e il oy o e e e e e . ————

of the North and  South |akes,
J Resuervoir
South Lake
Sept. June Sept. June Sept,
1944 1983 1983 1964 1984
- 1.562 |.699 1.079 1.020
= 2.343 1.416 1,079 2.04C
2.207 = - = -
1. 377 = = = -
4. 9% 3,908 .89 5 D58 5 ova
20,938 22,8586 22,09 23141 VAV
53. 994 45.312  50.424 43,484 a7, 95¢
10. 464 10,327 9.06% 12.230 0.7
3. 456 10.937 5,099 -8.831 7.tag
2.203 2,345 d.832 3.597 4,081
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