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lie paper describes the seasonal distribution and abundance of Diaphanosoma brachyurum Lieven
Wdocera: Crustacea) in Lake Manasbal, Kashmir. The lake is-alkaline and conforms to the warm
snomictic type. D. brachyurum remains mainly confined to the limnetic zone of the lake and forms
1 acstival species. 1t prefers water with temperature above 20:0° C and pH> 8-0. :

W words : Warm monomictic lake, Cladocera, limnetic, aestival.

| Tntroduction

,- aquatic ecosystem, the seasonal changes in the plankton composition are closely
mendent on physical, chemical and biological characteristics of water, each of which
3. and indirectly acting as a controlling factor-4, From May 1976 to April 1978,
| detailed investigation was carried out on the seasonal fluctuations in the abundance
i vertical distribution of zooplankton in Lake Manasbal (34° 15’ N and 74° 40" E)
A mir, in Telation to its physical and chemical limnology. Ip the present communi-
iion, influence of some physico-chemical characteristics on the seasonal abundance
ul vertical distribution of Diaphanosoma brachyurum Lieven (Cladocera: Crustacea)
ibed.

Methods of study

Hons ware made at five stations, three Jocated in the outer shallow (littoral zone)
§two in the inner deeper (limnetic zone) region of the lake. Location of the stations
d methods of collection of water samples are described elsewhere®. pH was measured

- 35



36 A. R. YOUSUF AND M. Y. QADRI

by Toshniwal digital pH meter CL 46 and transparency by a 20 cm black-and-white
Secchi disc. Water was chemically analysed using the methods of Welch®,

3. Recults

Data were collected for a reriod of two years, from May 1976 to April 1978, and the
mean values of the two years are presented in Figs. 1-3, The physical and chemical
factors showed only small variations from station to station in both littoral and limrnetic
zones. However, the values of the two zones revealed appreciable differences from each
other (Fig. 1) except for atmospheric temperature which was nearly the same in the two
zones. The latler varied from 4-4° G in January to 32°1°C in July. Surface water
temperature fluctuated in close telation with that of the atmosphere. The decper layers
were not effected by the atmospheric tempcrature to any appreciable extent and the
lake stratified for a period of 8-9 months (March/April-November). Transparency
showed irrreguler fluctuations in the littoral zon¢, where it ranged from 0°85m (July)
to 1'54m (April). In the limnetic zone the fluctuations 1n the transparency (2:95 m
in December to 4:88 m in January) were regular and followed the thermal structure of
the lake. It decreased with the advancement of the stagnation period and the lowest
values were recorded in December at the start of circulation as a result of upswelling.
The water was always alkaline (pH 7°3-9°5) which was mainly due to bicarbonates,
ranging from 57-0mg/l to 169-0 mg/l. Alkalinity decreased gradually with depthand
carbonates appeared in the surface Jayers from May to October in the littoral and from
May to August in the limnetic zone. Free CO, was present throughout the year in the
deeper layers. In the surface layers it disappeared during the period when carbonates
were present in these layers. Dissolved O, showed a clinograde depth distribution with
the hypolimnion getting depleted of this gas during late stagnation period.

Diaphanosoma brachyurum Lieven was found to be the most dominant species among
Cladocera in the lake (Fig. 2), being mainly confined to the limnetic zone, where it pre-
ferred the upper layers of the water column and concentrated generally at a depth of
3 m. Its population decreased downwards and at 9 m depth showed very low concen-
tration, almost throvghout its pericd of cccurrence (Fig. 3). In the littcral zone, the
species were very few and showed no regular fluctuations, It mede its appearance in
early spring (March) in the upper layers of the limnetic zone and the population increased
throughout spring with the result that the first peak was recorded in July (mean popu-
lation = 221 individuals/litre), There was a quick decline in the population in August
which was followed by a second peak (31°45 individuals/litre) in September. From
~ October onwards the population decreased and the species disappeared completely in
February.

4. Discussiop

Distribution of zooplankton has been correlated with several environmental factors such
as temperature, light intensity, pH, food availability, etc,”*. Djaphanosoma brachyurum
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is the most dominant species among the cladoceren populations in the lim.neﬁc zcne of
Lake Manesbal, contributing generally to more than 807, of the total biomass (mlinan
annual density of D. brachyurum being 6-84 ind/l and that of total Cladocera, 9°45
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+oa1).  In the litroral zone the species i :

mgb:): (mean annual density of Dﬁmﬁ:}is s— conttibutes less than 2% of the popu-
1a _ _ yurum being 0-35 ind/1 and that of tota] Clado-
cers, 188 ind/1). 'Th" Specics has been reported to be an aestival form throughout th
emperate Holarctic region of the world®, Kashmir valley experiences a temperate-cu :
Mediterranean type of climate. The present data also reveal that this species a ;:s
in spring whep the temperature begins to increase, CO, disappears from the upperpll;cers
due to 1ts uptakc_ in photosynthesis, the concentration of bicarbonates decreases dug to
their conversion into carbonates, and the pH increases. The porulation reach;s maxi-
mum level during the warmest period of the year (July-September), The species prefer
upper warmer, more alkaline, waters which contain lower concentrations of bica.r‘bona.tes
and larger quantitie:s of dissolved oxygen. Only small pumbers are found in the
deeper oxygen-deficient layers which arc less alkaline and contain large quantities of
carbon dioxide.

The population of D. brachyurum records two maxima in Lake Manasbal, first ig July
and the sccond in September.  The two peaks arc separated by a well-marked minimum
in August. Such a seasonal pattern has also been reported by Patalas!® in Lake
Charzykowo (Poland). The data reveal that soon after the maxima are recorded the
population declines quickly. As the physico-chemical factors do not show any abrupt
- change at this ture this phenomenon seéems to be related to the starvation due to
decrease 1n the phytoplankton population which 1s the main food of this cladoceran!?,
The gradual decrease in the population density from October onwards seems to be
~influenced by the destratification process which involves a decrease in temperature, traps-
parency, pH and dissolved O, and an increase in the fiee CO, and bicarbopate content
“due to the mixing of the hypolimnetic waters with the upper layers.

It may be concluded that D. brachyurum is an aestival species in the lake and prefers
warm water (temperature > 20° C) having pH > 8'0 with low quantities of free CO,
and bicarbonates.
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