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ABSTRACT
The study was conducted to establish relationship between water quality parameters
and zooplanktons, benthos and some selected fish for the period of August 1999 to
January 2002 in the Gulshan Lake, Dhaka. Samples were collected from the three
stations selecting in relation to the pollutant sources of the Gulshan Lake. The
physico-chemical parameters such as air temperature, water temperature,
transparency, dissolved oxygen (DO), free carbondioxide (CO,), pH, alkalinity,
hardness, ammonia and nitrite were measured. The concentration of DO ranged from
3.06 mg/l to 7.24 mg/l, which was more or less fair for aquatic organisms except
during December to April, when lethal condition was exist. The average value of free
CO; was 11.27+2.39 mg/l and concentration was high in summer that appeared to be
erratic. The P* values were alkaline in nature. Ammonia concentration ranged from
1.2 mg/l to 3.7 mg/l. The parameters showed strong seasonal variations and also
showed spatial fluctuations among three sampling stations and different layers. The
parameters also showed special fluctuations among the three sampling stations and
different layers. Some of the parameters indicate that the water is polluted and this is
much pronounced in station-2. The abundance of zooplankton varied from 1,225
indiv./l to 21,325 indiv./l with an average of 6,426 indiv./l. The zooplankton was
more abundant during the months from February to May and lowest in August. The
most dominant group was Rotifera comprising 48% of the total zooplankton
population followed by Cladocerans (21%), Ostracods (13%) and Copepods (9%).
The benthic fauna ranged from 503 to 1,158 indiv./m* with an average 702 indiv./m>.
The most dominant group of benthos was Mollusca comprising 41% of the total
benthos population followed by Oligochaeta (31%), and Chironomids (23%). The
abundance of zooplankton and benthos largely influenced by different physico-
chemical parameters. Zooplankton showed significant negative correlation with

dissolved oxygen and positive correlation with P", alkalinity, hardness and ammonia.
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Water is indispensable to the continuation of human and non-human life. The healthy
functioning of human socictics and natural ccosystems requires water that is plentiful
and clean. Yet today. water supplics throughout the world are being threatened
because of human and natural activitics such as with acid rain. A recent statement in
the Jewish journal Tikkun recognizes the problem: "Global water pollution needs to

be halted and water quality restored” (Merchant 1991).

Of the worlds freshwaters. it is the large lakes that have attracted the most attention
of the scientists and tourist industries due to their huge volume and grandeur and
often-spectacular settings. But, they occupy only a small proportion of the world’s
freshwater arca. But it is the shallow pools (less than 5 meters deep) that are much

more numerous and arce ultimately much more important to both people and wildlife.

The shallow lakes. usually in the lowland. contain higher biodiversity. Millions of
tropical people depend on shallow lakes for survival by using them in various ways,
like taking fish for daily meals. Their complex ecological structures and high
productivity support the bulk of the biodiversity associated with freshwaters.
Pollution of a large water body is casily soluble. But the restoration of a shallow lake,
whose ccological structure has been damaged by pollution, is more difficult. So, the
different systems function in these two types ol lakes. Deep lakes are dominated by
phytoplankton where as large water plants (macrophyte) dominate the shallow lakes.

So. shallow lakes have drawn attentions to the scientists in recent years.

Limnology is supremely an integrative cnvironmental science. The functioning
system of a lake demands knowledge of the catchments of the lakes, its geology. land-
use. meteorology. hydrology and soil science. All these influence the amount of water
flowing into a lake. its quality, especially the amount of phosphorus and nitrogen
compounds that are key nutrients in determining the productivity of the lake. The
ercater the human usc. by urban development or agriculture, the greater will be the
degradation of water bodies through water withdraws and annual loads of nutrients,

pollutants and scdiments that reach the lake.

The husbandry of aquatic animals has been practiced for centuries throughout the

world. The ancient Egyptians and Chinese cultured Tilapia and carp long before the
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Christian cra. The Japanese are the modern leaders in aquaculture technology and
have long tradition of aquaculture husbandry. IFan Lee described Chinese techniques
tor fish culture 2500 years ago. At the carly age of fish culture, people used to collect
fry from natural water body and reared them in natural or artificial water body up to
demandable size. Modern socicties cannot now afford the time consuming practice of
developing new  production  techniques  through trial and  crror. Today, it is
increasingly evident that il we wish to maintain aquatic foods in our dict. we must
intervene in natural processes, manages dwindling resources carclully and utilize

those not yet exploited (Allen. 1984).

Bangladesh. the largest delta in the world is formed by Ganges and Brahmaputra river
basin. She is blessed with vast water resources in the form of river, lake, hoar and
beels. ponds. estuarics. coastal belts, inundated fields and a part of Bay of Bengal.
[hese water bodies play an important role in the development of the country. There is
about 43.45.930 ha of inland waters and 1.66,07.000 ha ol marinc walcer in
Bangladesh (DO 1996). Of the inland waters, 40.48.532 is open water out of which
[ 14,162 ha is beel. 23.34.008 ha flood plain. 68,000 ha. Kaptai lake arca and river,
canal and estuarine regions are 10.31.563 ha. (DOF. 1996). Being a riverine country
its principal occupation is agriculture.88% people depend on agriculture (BBS, 1996).
Bangladesh is concentrating more on utilizing its water resources to fight the serious
protein deficiency and malnutrition ol her people. So. aquaculture can be one of the
most important activitics that can play a vital role in the national cconomy of
Bangladesh. Fisheries scctor fulfills nearly four fifth of countrics animal protein
supply (Rahman. 1986). The water quality of these water bodies determines the
quality o aquatic flora and fauna. It is important in relation to the cultivation to
freshwater fishes. The proper utilization of these freshwater bodies can vicld better
productivity. It has been proved that a unit arca of water has higher carrying capacity

than a unit arca of land.

All the water bodics of Bangladesh are highly productive due to the geophysical, and
climatic condition of the country. There are so many becels and lakes in the country,
which arc Tull of organic debris. mud and aquatic vegetation along with a very low

level ol fish production. There is no management system to improve the biological
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conditions of these water bodics, a little improvement of the habitat of which may

ensure a high fish production.

Fish. a major food item is the cheapest source of animal protein in Bangladesh. Fish
contributes about 6% of the total protein consumption and 80% ol animal protein in
Bangladesh (BBS. 1996). The per capita fish consumption was 33em/day in 1963-64
(Rahman. 19806). whereas it reduced to 20.5gm/day during 1995-96 (BBS. 1990), a
decrcase ol 12.5em/day against requirement ot 73gm/day food protein. So, the
requirement of tulfilling the food protein demand is increasing day by day. Fish is
becoming more popular due to its lesser degree of animal protein, high in essential
mincrals and low in saturated fats (Shang, 1981). The average fish production in
Bangladesh is very low compared to neighboring countrics against an average of
3200ke/ha/yr in China. 1390ke/ha/yr in India and 2250kg/ha/yr in Indonesia
(Wohltarth. 1987). The major rcason for low production is both institutional and
social. Althoueh fish rcaring in ponds is an age-old practice in Bangladesh, modern
fish culture technologics were relatively unknown to farmers. That is probably one of
the main rcasons for low level of fish production (Alam. 1986). 'T'his tragic decline in
fish availability is a direct reflection of upland environmental disruption. Aquatic life
is said o be adversely affected by pollution (ESCAP, 1988). Adequale attention to
environmental pollution problem was hitherto not paid which is now aflecting its
fisheries resources. Environmental pollution is mainly attributed to over-population,
urbanization and industrialization. The other important causes are lack of knowledge
about proper culture techniques inadequate fishery extension programs. lack of
knowledge about the ccology and natural habit of major fish species (TFYP. 1985).
According Edwards (1977). the industrial effluents are perhaps the most important
source of contamination ol river and estuaries. These water bodies may be improved
to lish culture. These changes or improvements of the habitat arc a necessity because
there is hardly any possibility of getting land for the construction or new ponds for

fish culture. So we have to ensure the most benelicial use of the existing resource.

For the improvement and proper management of the lake all information on the
resources.  physiography, chemical and biological characteristics is very much
neeessary. [Uis also necessary to analyze and interpret the comparative information on

water quality of inland freshwater bodies such as lakes in order to provide qualitative
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mputs o fish farming and better use of freshwater bodics. Apart from fish. which is a
well-known group due o its economical value and conspicuousness. the other groups
mostly belong to the invertebrate category that remain little known. Their diversity is
high and they perform valuable and essential ccological functions in the energy flow

and biogeochemical eveles.

As fish lives inowater. investization and understanding of the water quality becomes
the basic task for scientific management of fish culture. ‘The nutrient status ol water
and soil play the most important role in governing the production of fish (Banerjea,
1967). The types and numbers of organisms and scasonal abundance vary greatly in
relation with water qualities. Fishes are more dependent on water temperature, pH,
dissolved oxyeen. free carbon dioxide. alkalinity and some salts for erowth and
development (Nikolsky. 1963). Any change in these parameters may  affect the

erowth. development and maturity of fish (Nikolsky. 1963: Jhingran. 1985).

Different chemicals which are used in modern industry. agriculture forestry. and
related  fields. ultimately enter various water bodies. Poisonous  substances of
industrial sewer waters, pesticides. chemical fertilizers and agricultural drainage
waters on reaching water bodies make fatal cffect on fish fry and coes, destroy
spawning erounds and feeding arcas, restrict migration of fish. reduce [ish resistance
o discase. and deteriorate the quality of fish productions. Polluted sewer water
change the physical and chemical properties of water. alter the quality and quantity of
tood organism and disrupt biological balance of the process ol sell” puritication in
water bodies linked with the life activity of single celled organism such as bacteria,
algac and protozoa. The list of the substances which cnter the water as a result of
human activity and which affcet the aquatic fauna ncluding the fishes is very large

(Beak. 1958: I:llis. 1973).

The fundamental nature of the adverse effect of various clements is that as they
oxidize in water they rapidly deplete oxygen ol water mass (Nikolsky. 1963). The
uptake and accumulation of these trace clements in the fish from the water and
sediments are influenced by various environmental factors such as lemperature,
salinity. pliL density of the trace elements. location of catch, type and age ol fish cte.

Some of the toxic compounds of fish are salts of copper. mercury, lead zinc,
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aluminum and trivalent chromium. The study of toxic elements in the fishes is of a
great significance in view of fish production. quality o determine health. safety and

environment.

Zooplanktons assume a very important role in the ceology of a water body in the
sense that they limit the population of fishes. as they constitute food ol various
species of fish. The information on the composition of species of plankton’s and their
scasonal trend is of great value to the fish cultivation in water bodics (Michael. 1968).
Zooplanktons constitute important food item of omnivorous and carnivorous fishes.
Fhe fries of carps feed mostly on Zooplankton (Bardach, 1972) as they produce
necessary protein for the growth of the fish. Zooplanktons contribute about 47.66%
ol tood ot Catla catla (AL, 1981) 6.37% of Labeo rohita, 24.19%0f Oreochromis
niloticus . 82% ol Anabas testudineus (Shafi. 1976). Zooplanktons also play a very
important role in the food chain as they arc in the seccond trophic level as primary
consumers (Quassim. 1977). Zooplanktons are critical links between aleac and fish.

They have adircet relation to both fish production and water quality.

Fhe primary productivity of different water bodics is essentially dependent on their
physico-chemical condition (Rahman, 1982). The ptl and dissolved oxygen content of
water sienificantly influence the abundance of the zooplankton (Nayar. 1965). The
abundance of zooplanktons varies according to scasons and the availability of nutrient
nitrate oxyeen (Munro. 1966). Greater numbers of species of zooplanktons are found
in the deeper water than in the shallower water (Patalas, 1968). The population
density of zooplanktons is found to be higher in ponds that are richer in organic

matter (Das. 1980).

[t has been reported that pll from 7.3 10 8.4 provides optimum condition for the
growth of plankton and that lower pll values can adversely affect the plankton

production and hence the growth of fish (Villadolid, 1954 ).

A pond with good water quality will produce more and healthy fish than a pond with
poor water quality (Boyd. 1979). For the proper management ol aquatic environment,
the knowledge of benthic fauna is also essential. as it constitutes a part of the

biological environment. The functional role of the benthic communitics in the trophic
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dynamics through the detritus food chain of the Take ccosystem is well known. The
botom fauna plays a significant role in recyeling of materials in the ceosystem
concerned and as food for fish. For the proper manipulation of the environment the
hnowledge of” the benthic fauna is also essential. as it constitutes a part ol the

biological environment.

Eyvery animal must have other organisms within its range 10 serve as food. The
benthic macro-invertebrates live in the bottom sediments of a water body. The
functional role of benthic communities in the tropic dynamics through the detritus
tood chain of the lake ccosystem is well known. The bottom fauna plays a significant
role as food for fish (most of the bottom dwelling fishes) and recycling of materials in
the ccosystem concerned and the overall biological productivity of the natural water is

dependent of the abundance of benthic fauna.

Benthic macro-invertebrates constitute an - important intermediate  link  between
phytoplankton. zooplankton and the fish stock in the food chain. Assessment of
monthly fluctuation in abundance ol benthos may lead o the assessment of bio-
nutrient status of productivity in an aquatic habitat. In order o assess the trophic basc
tor fishes. knowledge of net production and assimilation by benthic species s
heeessary. Many benthic organisms are important not only as fish food but also in that

they take part in the process of biological water purification.

Benthic organisms are the basic sources of other bio living in the media. It indicates
the productivity of water bodies (Dewan, 1973). These organisms arc also cssential
food items for cultivation of introduced fishes in the managed water bodies (Vyas,
1968). The distributions of scasonal variations of the benthic fauna are interesting,.
The abundance and distribution varies with depth in relation o physico-chemical
lactors (Al 1977). A good number of workers on the ficld of limnology and related
perspectives have been done from home and abroad. But the system followed in a

variety of pond management system (Dewan, 1973).
It is apparent from the foregoing discussion that is very much important to have a

clear knowledge of the physico-chemical and biological conditions of a water body

[orits proper management.
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Bangladesh is Tand o rivers. The country is equally endowed with the diverse of very
rich and extensive inland and marine fishery resources. which mainly included rivers,
lakes. haors. baors. ponds. estuaries. costal belt and scashore and all together offer

tremendous opportunities tor fisheries development.

Fhere are about 43.85.937 ha of inland water and 1.66.07.000 ha ol marine water in
Bangladesh. O the inland waters. 40. 48,532 ha is open water, 1.51.916 ha pond arca.

5488 ha baors, 1.80.000 ha is costal shrimp (Dol*. 1996).

Ihe biological resources of Bangladesh fisheries are also rich. There are a total of 260
species of freshwater finish (Rahman, 1986). 63 species of prawns and shrimps, (25
species of edible tortoises and turtles and 17 species ol crabs. In addition 470 species
ol fish have been reported from the Bay of Bengal, of which 653 species are
commercially exploitable (Sarker. 1993). In addition to the rich fishery resources of
indigenous origin. about 15 exotic culturable finfish species have been introduced in
the country. So. there is a great opportunity  for culturing  commercially and
biologically important fast growing and genctically improved freshwater fish species

in these water bodics.

Fhe importance ol fish as a source of protein in the country needs no introduction.
Most ol the people in Bangladesh depend on fish as principal source ol animal
protein. Fisheries provide 23% per capita protein intake (82 ke/yr) of our people
(BBS. 1996). Fish protein is 85-95% designated and contains essential dictary amino
acids and polyunsaturated fatty acids. Nutritionists agree that fish is an excellent
source of protein: fish flesh contains all the ten essential amino acids in desirable
coneentrations for human beings. Fish also contain minerals. It is an important source
ol iodine, a significant source of phosphorus, potassium, iron, copper and vitamins A
and D The fat content of fish is high but carbohydrate content is low and thus fish can
make an especially valuable contribution to any dict. Fisheries scetor not only
supplements our daily demand of animal protein but also plays an important role in
the cconomy of Bangladesh in terms ol income. cmployment and forcign exchange

carnines. Fisheries sector contributes about 3.5% to national GDP. about 10.4% to the
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agriculture GDP and about 9.12% 10 forcign exchange carnings (Dol. 1994). A

comprehensive scientific knowledge is a must to increase the production of fish.

[he pond culture in Bangladesh is mostly done with carps. To meet the gap in fish
production. covernment as well as private culturists have given great emphasis on fish
culture in the inland closed water bodics. especially in the ponds. Pond is an important
source of inland closed water fish production in Bangladesh. The total number of
ponds in Bangladesh was 12.88.222 and the projected fish production in these ponds
was 231 Lac mtin 1993-94. which was 84% ol the total inland closed water fish
production. 27.93% ol the total inland fish production and 21.25% of the total fish
production in Bangladesh in 1993 (DOF. 1994). This statistics shows importance of
ponds in fish production. Present level of production can casily be increased by 2.5 to
3.0 tmes from ponds and dighis using simple aquaculture techniques disseminated to

the rural community through extension.

Ihe growing demand  for fish protein in Bangladesh has motivated active
development ol aquaculture. This is particularly noticeable in casc of pond
aquaculture. Itis eenerally held that capture fishery has being overexploited and the
resource is under tremendous pressure. It the face of growing population and
concomitant fall in capture fisheries and drop in pen capita fish consumption. the one
option remains to boost up fish production through culture practice. It has been
proved that a unit arca of water has higher carrying capacity than a unit of land with
whatever cffort is put into it. Fisheries experts believe that it is possible to double or
triple the current level of fish production by shifting from traditional extensive culture

Lo semi-intensive or intensive culture.

The practice of aquaculture will probably be a right approach for meeting future
demands for fish. Aquaculture has been emerged as one of the most promising
industrics in the world with considerable erowth potential. It is well established that
aquaculture would  give higher production from per unit arca as compared to
agriculture or animal husbandry. To mecet the growing demand of fishery products,
primarily for human nutrition, aquaculture is emerging as a formidable animal

industry’,
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Intensification ol the culture practice is still required 1o enhance the production rate
and important to produce a laree quantity of quality food in shortest time possible. It
can be said that adoption ol intensive aquaculture with possible Iead o fill up the
erowing eap between demand and supply. Of the estimated 4.27 million ha of inland
waters.only 3.27% is being used for fish culture (Chowdhury., 1989). There are about
L5 million ponds and dighis having an arca of 1.47 lakh ha. The average production
from these ponds is about 2.31.530 mt (DoF. 1994). As a result of this the production

from per arca of water body is still low compared to the neighboring countries.

C. catla (Ham.-Buch.) is one of the three major carps commonly available in rivers
and their tributaries, lakes. beels. ponds. dighi and tanks of Bangladesh. 1t is locally
known as “katla in Bangladesh. The original natural range of distribution of ¢' catla is
afreshwater river throughout Pakistan. India, down the krishna river. Bangladesh and
Burma. This fish has also been reported from Nepal. ¢ carla is one of the most
important food fishes of Bangladesh and is known to be the largest of the carps of this

sub-continent.

Because of its excellent taste and high rate of growth. it is widely cultured 1o the
impounded waters like ponds. tanks. dighi cte. in Bangladesh. But for successful
culture of"any fish. scientific knowledge of various aspects of biology of that fish and
dynamics ol its population arc essential and it is cspecially so in capture fishery like

Catla carla.

Catla catlais the fTastest growing of the Indian major carps. In natural waters. ¢ catla
attains a fength 01 295 mm (weight 354¢) in the first year. 514 mm (weight 2.193¢) in
the second year. 716 mm (weight 6,501¢) in the third year, 828 mm (10, 282¢) in the
fourth year and 917 mm (weight 14.665¢) in the fifth year. (. catla altains first
maturity in the second year of lite. Alikunhi, 1957 mentioned that in ponds (' catla

matures when 22 months old.

Labeo rohita is one of the most important protein suppliers. It is commonly known as
"Rohu™ or *Roi is the sccond largest major carp found in freshwater of Bangladesh.
L.rohita is widely distributed in Bangladesh. India and Burma (Bhuiyan 1974).

lrohita is casily cultured in the impounded water like ponds. tanks. dighics cte. in
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Bangladesh. L. rolita attains maturity towards the end of the second year in ponds
(Alkunhic TOS7). 1¢ has been observed at Cuttack. India that a certain pereentage of
both males and females reached sexual maturity in one year only. The average size of
maturity was 292 mm/ 282¢ in one pond and 348 mm/ 500¢ in the other pond. One of
the smallest ripe feniales 7. rohita has been reported to measure 26 ¢m in length and
250¢ m weight in ponds at Cuttack. It is reported that 7. rohita mature in Bangladesh

at the age of 3-4 vears.

Labeo calbasiis one ol the most important protein supplicrs of Bangladesh. Because
ol its excellent taste and high rate ol growth, it is widely cultured in the impounded
waters like ponds. tanks. dighi cte. in our country. The original natural ranges of
distribution of" L. calbasu arc [reshwater rivers through Pakistan, India. down the

Krishna River. Bangladesh and Burma. Itis known as “Khalibaush™ in Bangladesh.

Aims and objectives of the study:

The study of cutrophication of water systems such as lakes. estuarics. coastal water
and cnclosed water have received ercat amount of attention in the recent years.
Deteriorating environmental conditions, duc o human changes are extensive and
accelerated and they have significant consequences on inland water ccosystems. The
pollution and its impact on the environment. particularly on biodiversity. has become

the central tocus of present day's rescarch.

Residents around the lake (Baridhara and Gulshan) have been concerned in recent
years with the polluting environmental condition especially with the water quality and
sediment build up in their lake. Fish population dynamics and water quality resources
can be influenced by management at the bottom of the food web or from the top of the
food web. Non management factors known 1o atleet fish quality and quantity and
water quality. it becomes necessary to determine the extent to which management and
non-management factors influence fish quality and quantity, as well as water quality.
So. lake management measures demand considerable ceological study to achieve the
desired results. Based upon prior understanding of lakes in general and personal

observations on plankton of this region. follow ing predictions have been made.
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Ihese studies aims at identifying and analyzing the physical. chemical and biological

information coneerning the present state of” Gulshan lake and also synthesizes and

expand rescarch on water quality.

The main objectives of the study are:

U

To colleet qualitative and quantitative information on plankton and observe
the changes in plankton distribution

Lo collect qualitative and quantitative information on benthos

To find out relationships with ditferent  physico-chemical  parameters,
zooplankton and benthos

Lo observe the feeding habit of three major carps

Fo make a thorough documentation of the present condition of the lake for
possible aquaculture so that future planning can be done for lake management.,
Lo expand existing knowledge in the region o include species composition

and population dynamics of the plankton.
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Many limnological studics have been carried out by many researches in the different
parts of the world. But only few works have been done in Bangladesh. However, in
recent time there has been growing awareness amongst the researchers in Bangladesh
to study on hydrobiology and cnvironment. This section reviews the available

literature relevant to the present study.

Thieneman (1925) stated that a lake is poorly productive when it produces 1000
. ;) | . . ~ . 2 .
animals/m~ or less than it whereas a concentration of 2000 animals/m~ or more in a

squarce meter is considered as highly productive.

Basu and Gupta (1939) studicd the biological value of proteins ol some of Bengal

fish by nitrogen balance and growth methods.

Hynes (1950) reported that the dicts of fish often varied, they also changed with

locality, age. and scason.

Welch (1952) found that the nature of the bottom deposit is an important feature in
determining biological productivity of a lake and the benthos vary widely with
different conditions of the bottom both of the same level and different depths. He also
considered the temperature to be a controlling factor in the distribution of bottom

fauna.

Villadolid er al. (1954) reported that the water with pH ranging from 7.3 to 8.4
provided optimum condition for the growth of plankton. They stated that the lower pH
alues were known to adversely affect the plankton production and subscquently

growth ol fish.

Alikuhni (1957) confirmed that in Madras state, India, water of pll 6.5 to 7.5 gave
average yield than that of pH 7.5 to 8.5 in two ponds. The average pH values of both

the ponds were 7.5+ 0.16 and 7.4 1 0.16.

Hutchinson (1957) stated that temperature influences the solubility of different gases,

especially oxygen and carbon dioxide in water.
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Chakraborty et. al. (1959) studicd on the quantitative occurrence of plankton and the

physico-chemical condition of the river Jamuna at Allahabad.

Ward and Whipple (1959) published a book “the freshwater biology™ for

identification and description of almost all freshwater micro-organisms.

Bargstrom (1961) studied the new methods in appraising the role of fisheries in

world nutrition,
Melanby (1963) studied the animals of freshwater in London.
George (1964) studicd comparative plankton c¢cology of five fish tanks in Delhi.

Joyangodour (1964) made a bio-ccological study of Nuggeikani Lake in Dharwan

state in India.

Sreenivasan (1964) studicd hydrobiology in Madras state.

Zafar (1964) studicd on the ccology ofalgac in certain fishponds of Hydrabad.
George (1966) made comparative plankton ccology of five fish tanks in Delhi.

Krisnomorthi and Visweswara (1966) studied on the hydrobiology of the Gaudhi

Sagar in India.

Munro (1966) reported 17 genera of zooplankton. He suggested that abundance of
plankton was directly related to the availability of nitrite and nitrate nitrogen. The
number ol rotifers was highest in November and the abundance or Cladocera and

Copepoda were observed in January and February.

Needham and Needham (1966) published a guide on freshwater biology in San

I'rancisco.

Patalas and Patalas (1968) worked on the composition and scasonal changes in

plankton in which they found a relationship between the plankton abundance and
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clectrolyte content of water. They also observed a greater number of species in deeper

water than in shallow water.

Vyas and Kumar (1968) studied the phytoplankton and other algae in Indra Sagar

tank in Udaipur.

Michael (1969) found the yearly variation in the total quantity of plankton highly
affected growth and production. In a study on scasonal variation of the physico-
chemical factors and plankton of freshwater pond in India, the amount of dissolved
oxveen in the ponds was found to be dependent on various biological process taking
place in the medium. The pll ranged between 7.5 and 8.4 that was consider suitable

for fish culture.

Bhuiyan (1974) rcported that the average dissolved oxygen contents of two ponds
were 6.4+ L4oppm and 6.2 1 1.00ppm and found to be in the good productivity

rangcs.

Munawar (1970) worked on the limnology of a fresh water pond in Hydrabad.

Dhawan (1970) studied plankton and hydrobiological factors at Kandla in the Gulf of
Kutch. He observed that temperature was the only factor following the same pattern
variation during the period. The fluctuations in the phytoplankton count did not affect
the total volume of plankton and the zooplankton content was mainly responsible for

the variation in the plankton biomass.

Sreenivasan (1970) reported that the high bottom temperature was responsible for the

speed ol decomposition of organic matter.

Bardach er. al .(1972) reported that though some pollutants notably human and
animal mectabolites (sewage or animal wastes) may be turned to the culturist’s

advantage (as fertilizer) but water pollution caused by them may be detrimental or

[cthal to aquatic organisms or their consumers.

Dewan (1973) in a study on the ccology of lake from Mymensingh established an

inverse relationship of dissolved oxygen with temperature and free Co2 and direct
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relationship with ptland total alkalinity. He observed the lowest values ol water level

and transparency during summer and the highest values during monsoon.

Patnaik (1973) studicd the seasonal uctuation of plankton in the Chilka Lake. He
reported that the plankton biomass in different sectors showed a summer peak during
April-June. a monsoon peak in July-August, a winter peak during October-December

and a spring peak in I'ebruary.

Khan and Siddiqui (1974) investigated scasonal changes in physical, chemical and
biological characteristics in a perennial fishpond and recorded uniform distribution of
temperature of all the depths. They noted wide scasonal fluctuations in transparency
and turbidity. Transparency was found to be affected by turbidity and phytoplankton
crop. Fluctuations in carbonate alkalinity along with pHl values were mainly due to
photosynthesis activity of phytoplankton and other aquatic plants. The loss of
phytoplankton was found to be associated with high production of zooplankton and
the factor causing the disappearance of phytoplankton from the environment was

primarily zooplankton grazing.

Watson and Carpenter (1974) studied on the scasonal abundance of crustacean
sooplankton and nct plankton biomass of lake. They observed the zooplankton

fluctuation throughout the seasons with maximum in the spring or summer months.

Das and Bhuiyan (1974) studied the limnoplankton of some inland water of Dacca
city. Planktons were abundant in April, May and October and depleted in August and
January-l-cbruary. According their observation various physico-chemical factors
influence the abundance of plankton population in a water body like water

temperature, rainfall, sunshine hours. pll nutrient salts ctc.

Islam and Saha (1975) studicd the Ramna lake of Dhaka city. They found the lowest
number of” zooplankton and phytoplankton in March. The growth rate of planktons
gradually increased up to the month of July but the rate of increase of zooplankton

was less than that of the phytoplankton.

Mathew (1975) studiced the limnology and lake productivity of Govindgarh.
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Young (1975) obscrved the scasonal and diurnal changes in the water temperature of

a temperate pond in England and a tropical pond in Kenya.

Nordlie (1976) studicd the abundance of zooplankton. Rotifers were abundant in cold
months while cladocerans showed the highest densities during the summer months.

Copepods were variable throughout the year.

APHA (1976) made a standard method for the examination of water and wastewater

in Washington.

Ali et al. (1977) investigated the population dynamics and biomass of oligochaete
fauna of a fish pond and role of physico  chemical factors on their population. The
maximum abundance ol different species occurred at different times of the year. The
highest peak of the population, taking all the species together was recorded in
FFebruary  with 1710 individuals/m” and the  lowest peak in October was 22
individuals/m™ maximum and minimum biomass was obtained to 10 em/m” and 0.06

em/m-~ February and October respectively.

Mollah and Haque (1978) studied monthly variation of plankton in relation to the
physico-chemical characteristics of both soil and water (and of air) was found to have

some cffects on the periodicity of zooplankton.

Nascer (1978) noticed the diurnal movement of” zooplankton in freshwater pond of
Bhagalpur. The zooplankton population was always abundant near the surface during
daytime. Light was assumed to be the most important factor, responsible for diurnal
movement of zooplankton. Besides light. dissolved oxygen and availability of food

my also be responsible for vertical movements.
Oppenheimer er al., (1978) studied the limnology of three ponds in Dhaka.

Mollah et al. (1979) found a more or less direct relationship between pH and

dissolved oxygen content and inverse relationship of free carbon di oxide and pH.
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Ali et al., (1980) studicd the ccology and scasonal abundance of zooplankton in a
pond in Tongi. Dhaka. The pH fTuctuated between 7.5 to 9.5 and dissolved oxygen

varied from 12 to 22mg/I during the experimental period.

Das (1980) whilc investigating the erowth of major carps in relation to physico-
chemical and biological factors of three artificial ponds found higher population

density of zooplanktons in ponds that were rich in organic matter.

Miah et. al.  (1981) made a comparative study of the growth of major carps in

relation to physico-chemical and biological factors in Dhaka.

Storms (1981) studied on the seasonal distributions of zooplankton in Quantico Creek
and the adjacent Potomac River. The highest number of zooplankton (286.000/m3)
was recorded in June and the lowest (186/m3) in I'ebruary. Rotifers were numerous in
April. cladocerans in December and June and copepods in February, August and

October.

Rahman er. al. (1982) suggested that primary productivity of a pond depend upon the
physico-chemical condition ol water alter conducting the limnological study of four
ponds. Temperature and chemical propertics showed vertical variations.  Water
temperature. dissolved oxygen and pH valucs were higher at the surface waters than at
the bottom. Carbon dioxide, in contrast, was higher at the bottom waters than at the

surface.

Ali and Islam (1983) studied the phytoplankton of a pond in Bangladesh Agriculture

University Campus.

Habib er al (1983) in a study on some important physico-chemical characteristics in
two ponds reported that the transparency of water body normally indicated its
productivity and higher values of transparency might be associated with heavy growth

of phytoplankton and heavy rainfall.

Khatri (1984) studied the seasonal variation in the ecosystem and observed that the

transparency showed diverse relation with phytoplankton. PH has negative
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relationship with free carbon dioxide and positive with bicarbonate. He further noted

that phytoplankton and chlorophyll had positive relationship with zooplankton.

Alam er al. (1985) studicd monthly abundance of zooplankton with some characters
in a pond. The populations of zooplankton were found to be highly significant but
vertical abundance was insignificant in their study. ‘The growth and abundance of
zooplankton were influenced by the combined cffect of rainfall. water temperature,

pHand transparency of water but the effect was not significant.

Banu et al. (1987) studied food and feeding habits of 367 young Labeo rohita (Ham.)
caught from two different ponds at T'ongi FFish Sced Multiplication Farm over a period
of twelve months are presented. Food contents were analyzed through the use of
occurrence  method and  points method. These two methods showed marked
similaritics when it came to listing the dominant food items. The seasonal analysis of
food items showed with month to month fluctuations in pereentage of major food

items in total diet.

Alam et al (1987) made an observation on the zooplankton in newly constructed
ponds and their relation to some meteorological and limnological [lactors in

Bangladesh.

Chowdhury and Majumdar (1987) studicd the limnology and the physico-chemical

fcatures on the Kaptai Lake in Bangladesh.

Mumtazuddin and Khaleque (1987) studied the effect of plankton biomass on the

relative growth potential of carp.

Patra and Azadi (1987) made a quantitative and qualitative study of plankton in
relation to physico-chemical factors of the Halda river water. Zooplankton growth
cycle was noticeably less than the phytoplankton abundance almost throughout their

study period.

Hossain er al. (1988) studicd the qualitative and quantitative status of the plankton of

Basukhali Salimpur Kola Barnal beel. Rotifera was the abundant group. Both
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zooplankton and phytoplankton exhibited common peak in May. Zooplankton showed

a sceond peak in September.

Ali et al (1989) reported on scasonal variations of physico-chemical and biological
conditions of a pond in Dhaka. They observed considerable variations in water
qualitics in different scasons. They observed that temperature had an inverse
relationship with the density of phytoplankton and direct relationship with the density

ol zooplankton.

Begum er al. (1989) studied the limnology of a mini pond to find out the scasonal

variation and interrelationship between physico-chemical parameters and plankton.

Chowdhery er al. (1989) studied the occurrence and  scasonal variation of
sooplankton ina fishpond in relation to some physico-chemical factors. They
recorded the monthly distribution of zooplankton and their major groups. Rotifers
appeared the dominant group (32%) followed by protozoan (16%) and ostracods

(12%).

Khan er al (1990) reported that the productivity of water bodices is related to pH. High
scasonal pH condition in the water may pose some health hazards. Hardness of water
is directly related to the biological productivity. Hardness above 500mg/l is unsuitable

for domestic use because good quality water should possess the hardness of170mg/1.

Yousuf (1990) studicd phytoplankton dynamics in Dal Lake. Kashmir and stated that
the algal plankton of lakes consist of adverse assemblage of nearly all the major
taxonomic groups. Although different phytoplanktons have different environmental
requirements, many of them co-exist in the same water body. However, dominant
genera in these groupings changed not only from place to place hut also scasonally, as

a consequence of change in the environmental conditions within the water body.

Begum er al. (1992) investigated the occurrence and scasonal variation of rotifers in a
semi-intensively managed pond in Dhaka city. The highest number of rotifers was
recorded in April and the Towest in May. The lowest representation of zooplankton

was related to high water temperature and low turbidity.
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Begum e al (1994) reported the Tuctuation in the physico-chemical parameters of
semi-intensively managed fishpond. They compared the degree of variability of cach
physical or chemical parameters. The pll value of the pond was found to have the

lowest variability while carbonate had the highest variability.

Khan (1994) studicd the physical and chemical limnology of lake kaptai. Bangladesh,

the largest man made lake of South Last Asia.

Wan et al. (1994) observed that the basic pll promote degradation of Ops pesticides

in water samples by stabilizing the more phenolic structures.

Banik (1995) studicd the zooplankton abundance in a freshwater fish-farming pond in
West Bengal inorelation to some environmental  factors. Winter supported  the

maximum abundance of zooplankton and was minimum in summer,

Abubacker ef al. (1996) investigated the physico-chemical and biological aspects of
water from Uyyakondan Canal of Cauvery River and indicated high levels of
chlorides and calcium. which made the water unsuitable for human use. They recoded
Diatoms, Melosira granulata, M. sulcabam, Cyclotella meneghiniana, Pleurosigma

angulatim and were the dominant pollution-tolerant species.

Bais, ¢r al. (1996) investigated the comparative relationships between chlorophyll “a’
and hydrospheric factors of the two freshwater lakes and also the trophic status of the
two lakes. The low concentration of chl "a™ in onc lake was duc 1o presence of

permanent turbidity.

Birasal (1996) studied the primary productivity of a man made lake in Karnataka.

The study revealed that lake to be unproductive and oligotrophic in nature.

Chang and Entz (1996) suggested the weekly sampling of ground water during

growing scason to avoid missing ol peak nitrate level.

Chaurasia, S. (1996) studicd the scasonal fluctuation of the major zooplankton
communitics of a polluted  water tank. She recorded bimodal pattern of fluctuation

by total zooplankton and rotifers while copepods showed a single peak. She also
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found the limited migration ol difterent zooplanktonic groups with depth. Her study
revealed higher population of rotifers and copepods in surface water and cladocerans

in deeper walter.

Gnana ¢t al (1990) collected the data to study the distribution of” organic matter in
two freshwater lakes. According to their study Noj peak preceded the COD peak in
winter scason that clearly indicated that ambient dissolved oxygen levels were

sufficient to oxidize both organic carbon and oxygcen.

Hosmani er al. (1996) studied the Calcium Carbonate saturation index and its
influence on phytoplankton in sixteen lakes. According to their study the rate of

deposition was different in various lakes.

Kaur er al. (1996) studied abiotic and biotic components of a freshwater pond on
monthly basis for six months. Physico-chemical analysis of the pond water revealed
high values of alkalinity, hardness. chlorides and nitrates, showing that water of this
pond was polluted. This was further confirmed by the presence of pollution indicator

species in the pond.

Khan (1996) studicd on community structure and ccology of macrobenthic
invertibrate fauna of Lake Kaptai. Bangladesh on the basis of monthly sampling for

full two years.

Majahan ¢t al. (1996) sclected three ponds to conduct productivity studies.
Maximum gross primary productivity was recorded in the month of May and the

lowest in the months of July. November and Scptember.

Kumar (1996) studicd the monthly and diurnal variations of physico-chemical factors
of fish farming pond. The water temperature ranged between 20 and 39 C with
minimum and maximum value obtaining in January and June respectively. The range
ol pll (7.4-8.8). DO (3.0-9.5 ppm), bicarbonate alkalinity (150-280ppm) indicated the
cutrophic nature of” the pond. The data pertaining to simple correlation and co-
cificient showed that the temperature was significantly correlated with pli (0.920),

but other parameters did not show any marked correlation.
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Hossain et al (1997) studied the physico-chemical parameters of the Basukhali-
Salimpur Kola-Barnal beel, a completely closed system flood plain. The turbidity
values of the flood plain was almost translucent. conductivity values were found
higher in comparison to some other aquatic ccosystem and dissolved oxygen

maintains an inverse relationship with temperature.

Kabir er al. (1997) made a qualitative and quantitative study on the zooplankton fro

Noakhali North floodplain.

Bhuivan and Nesa (1998) studied the seasonal variation on the occurrence of some

sooplankton in a fishpond of Rajshahi University campus, Bangladesh.
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3.1 Study place and period :

The study was conducted in the Gulshan-Baridhara Lake that lies in the posh arca of
Dhaka city. a long, narrow perennial shallow water body stretching in north south
direction. The lake is fed by a number of domestic sewer drainage from the
surrounding arcas. This lake is connected to Lakkha, a tributary of Buriganga River
by a narrow canal ncar Rampura. This lake carrics mainly sewerage water except in
rainy scason. which gets rain- water. The lake is situated between 23°37' N 1o 23°48/
N latitude and between 9013'E 10 90°29'1 longitude (I.W.T.A., Dhaka). The study

was conducted in two and half consecutive vears from August 1999 to January 2002.

3.2 Sampling designs :

The study lake was divided into three sampling stations in order to get the
representative values of different water quality parameters and to document the spatial
variation in relation to sewer discharge point. The selected stations have been shown
in Fig-1. It was necessary to divide sample arcas of the lake at various points between
Nutunbaridhara Bridge and Gulshan-1 Taltala. The description of the selected

sampling sites are given below :

Station-1 (Nursery area of Baridhara Bridge) : 1t is located in the north of Baridhara

Bridge. The station lies in the plant nursery area (Plate-1).

Station-2 (Gulshan Taltala) : 1t is located in the human scttlement arca. This station
receives sewerage canal. Lake water is used for various purposes like washing,
cleaning. bathing ctc in this arca. This site is polluted as domestic wastes mix up with

the water of the lake during dry scason (Plate-2).

Station-3 (Rampura Bridge area) : This site is located very near the open area and
has the facilitics for pumping out of water when necessary. The color of discharge

water is blackish. (Plate -3)

Sampling : Sampling is the first effective effort and one of the most important parts
of"any biological oriented rescarch work. The goal of sampling is to obtain a portion
of the water-body that is truly representative. The most critical factors are points of
sampling, frequency of sampling and maintenance of integrity of the sample for the

analysis.
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B

Fig. 1. Map of Gulshan Lake.
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Types of samples : At each fixed station, chosen with respect to the information
desired and in conformity to local conditions, three sampling depths were considered:
the lake surface, compensation layer and the lake bottom. Samplings were done for
this research work from August 1999 for the limnological study of a shallow lake in
order to know the condition of the lake. The most important components of the

aquatic ecosystem have been selected. These are — water, plankton, benthos and fish.

Sampling schedule and frequency : The study was based on fortnightly sampling at
three different stations, generally during first and fifteenth of each month. All three
stations were monitored on the same day within a three hours time in order to get a
‘snap-shot’ of the lake. Water samples for physico-chemical and benthos were
collected from the selected marked areas between 9.00 to 12.00 hours on the sampling
days. Zooplanktons were sampled fortnightly from three different layers —surface,

compensation and bottom at 6 am, 12 noon and 6 pm.

Photograph-1. Side view of sampling station-1 of the studied Gulshan Lake
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Photoeranh-2. Side view of samnling station-2 of the studied Gulshan Lake

T

eErT R

Photoeranh-3. Side view of samnline station-3 of the studied Gulshan Iake
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3.3 Mecthodology for water quality parameters :

Collection of water @ 'I'he water samples from three depth i.e. surface. compensation
and bottom were taken from three stations using a Kemmerer Water Sampler (Model
190-1:-307) and preserved in plastic vials. The physical and chemical parameters of

the studied lake were analyzed immediately afier collection

Analytical methods @ Water samples from three stations were for recording of

temperature., turbidity, dissolved oxygen (DO), free carbondioxide (CO,). hydrogen-
ion concentration (pll). alkalinity. hardness. ammonia and nitrite. The apparatus used
to analyzc the chemical and physical parameters was the Universal Aquaculture Test

Kit Model no-I'l2 of Hach Company, U.S.A.

Temperature : 'The water temperature of three stations was recorded with a centigrade
thermometer dipping into the water body at the time of sampling. The corresponding

air temperature of the lake’™s bank was recorded at the same time.

Depth = The average depth of different stations was recorded in the field with the help
of long bamboo pole. The bamboo pole was dipped in water till it reached to the
bottom. then the length of the wet part of bamboo was measured with the help of
measuring tape. The depth of cach station was measured and mecans depth was

calculated.

Transparency : 'lransparency or the level of light penctration was measured by
lowering a “Secchi dise™ into the water until it just disappeared and measuring the
length of rope bearing Scechi dise by a measuring tape in ecm. The dise was then
ascended and the distance at which the disc just reappeared was observed. Then the
mean of these two readings of seechi disce was noted as transparency in ¢cm or meter.

Disc  just  disappeared v disc just — appeared
g

Transperency

1.7
D

Where,

K

K = Transparency coefficient.
D = Seccchi's disc reading

1.7 Constant factor
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Dissolved oxygen (DO) : The determination of DO is done with the HACH employ
Winkler's method provided in HACH Kit. In the determination of dissolved oxygen
samples are treated with Manganous-sulfate and alkaline iodide-azide reagents to
form on orange-brown precipitate. Sulfuric acid is added, which reacts with the iodide
o release 1odine. The free iodine is then titrated with standard sodium thiosulfate
solution. The concentration of DO is directly proportional to the amount of titrant
used. The quantity of DO thus estimated was expressed in milligrams per liter of

water (mg/l).

I'ree carbondioxide : Unit of free carbondioxide was determined in the sample by
titration method by using a HACH Kit. Sample was titrated with standard sodium

hydroxide to the phenolphthalein end point.

Hydrogen ion concentration (P") : The pll value was measured using a pH meter
(HANNA, mode No. C-100). Sometimes HACH Water Quality Test Strips (5-in-1,
Cat. 27552-50) was also used for the testing purposce. ‘T'he testing strip was dipped in
the sample for once second. The strip was removed from the water and kept for 30
scconds without shaking. Then the color of the strip pads was compared to the color

chart given in the bottle.

Ammonia and Nitrite : Determination of ammonia and nitrite in sample water were
done by the color comparator method. Sample taken into two tubes one in untreated
and other treated with reagents and indicators. Color disc for cach test was used to
compare the color of untreated sample with the color of treated samples. Comparison
was made by naked eye. Nessler reagent method was applied for obtaining the amount
ol total ammonia in the sample. This mcthod is a sensitive single reagent test.
Interference due to high water hardness was eliminated by adding Rochelle salt in the
sample. Nitriver 3 nitrite reagent was used to determine the amount of Nitrite in the

water.

Hardness : 'T'he determination of hardness concentrations in water was also based on
titration method. The water sample is buffered to a pll of 10.1 where the test
functions best. An organic dyce is added which reacts with calcium and magnesium

ions to give a red-colored complex. The solution is then titrated with standard EDTA
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to a blue end point. The amount of EDTA titrant is directly proportional to the

concentration of total hardness (as CaCOs).

Alkalinity : Alkalinity was determined by the phenolphthalein method. The
phenolphthalein alkalinity is determined by titration with sulfuric acid to a pH of 8.3

(phenolphthalein end point) and registers the total hydroxide and one half the
carbonate present.

n— -
e T

Photograph-4. Showing the researcher working with HACH KIT for determination
of water quality parameters
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N

Photograph-5. Showing the researcher working with HACH KIT for determination
of water quality parameters

¥ -

Photograph-6. Showing the researcher working with HACH KIT for determination
of water quality parameters
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3.4 Biological parameters :

JA4.1 Zooplankton :

Collection of samples : Samplings were done from different layers of three stations

with a Kemmerer Water Sampler (Model 190-1:-307) using an engine boat. Plankton
- . . - . . . - 2

was collected by filtering twenty liters of water taken from within 250-m~ areas

through a nct ol 63m mesh size and finally concentrated to 50 ml.

Preservation of samples @ Transcau’s solution, prepared by mixing 60ml of distilled
water with 30 ml absolute alcohol and 10ml formaldehyde was used to preserve
collected samples in the plastic bottles. The compositions of prescrvatives were 60 ml
distilled water. 30 ml absolute alcohol and 10 ml formaldchyde. Ilive ml of glycerine
was added to above 100 ml solution to make 5%, which prevent the planktons from

being brittle.

Mounting Fluid : 10% glycerine solution in distilled water was used as mounting
fluid for the preparation of temporary slide for microscopic studies. Aqueous eosin or
cotton blue and lactophenol were used as stain and as mounting {luid. which
facilitated a clear view of the materials under microscope and better contrast for
photography. Compositions of lactophenol were 20 ml phenol, 20 ml lactic acid, 40

ml glycerine and 20 ml distilled water.

Observation : 'The preserved samples collected in the plastic bottles were transported
to the laboratory for analysis of plankton. The bottle containing the plankton were
shaken gently for proper mixing, from which Iml sub-sample was drawn with pipette
into the Sedgwick Rafter Counting Cell (Known as S-R Cell). The counting cell was
then covered with a glass slide and examined under a compound  binocular

microscope at a magnification of 10X,

Identification : The zooplanktons were identificd by taxonimics keys. identifying
characteristics and specific figures following Ward and Whipple (1959), Mellanby
(1963). Needham and Needham (1966), Tonapi (1980) and Bhouyain & Asmat
(1992).
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Enumeration of Plankton: Alter identification of plankton in cach sample they were
then enumerated for the study of abundance of planktons in the investigated arca. A
total of 20 out of 1000 sub cells of S-R cell were randomly examined for cach sample
and the organisms falling within the 20 sub cells were counted. The samples were
examined for three times tor cach and then the average counts were taken for further
calculation. The total numbers of planktons were estimated by following the formula
given below:
Ax Cx X
LxY

Where.

N Number of zooplankton per liter of original water.

¢ Volume of the concentrated sample in ml.

[. — Volume of the original water expressed in liter.

A -~ Avcrage number of zooplankton observed in 20 sub cells of the S-R cell

X Number of Total cells in the S-R cell.

Y Number of counted sub cells of the S-R cells

3.4.2 Benthos

The community of organisms living on the bottom of a water body is called the
benthos form a very important collection of food items of fishes. especially bottom

feeders.

Collection of samples : For the purpose of benthos sampling, soil samples from a
number of points of cach selected station were carried out by Ekmen Dredge covering
. » 2 g . .
an arca ol 225 ¢cm” from an anchored boat. Then the samples were passed for washing
through a series of standard brass sicves of mesh sizes 2mm, Imm and 0.149mm. The
benthic organisms remaining on the sieves were collected with care into plastic vials
containing 5% formaline. The vials were labeled properly and taken to the laboratory
for study. The preserved sample from cach vial was poured on a clean petridish

containing distilled water.

Identification of Benthos : IFor study the samples were kept for 48 hours in the

laboratory to allow the animals to harden (Maitland and Heedspith., 1974). The
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preserved animals were then transferred to a petridish and washed with tap water to
remove the remaining washable detritus and mud. Then the benthic organisms were
separated and counted into different major taxonomic group by using magnifying
olass and calculated as number ol individuals /m”. The benthos was identified
according to Ward and Whipple (1959), Needham and Needham (1960), Ali (1973),

Issaque (1975) and Macan (1959).

3.4.3 Food and Feeding habit of Fish and their growth :
The present study was conducted on food and feeding habits of three species of major

carp such as Catla catta, Labeo rohita and L. calbasu.

. : : "
Sampling schedule and frequency : Monthly samples were collected between 17 to
~rd

3" day of cach month with the help of a “scine net” and “cast net” or hand net having

mesh size 1-2.5 inches and 1-4 inches.

Time of sumpling : Generally. the samples were collected at monthly basis from 9
AM. 10 12 PM. and 3 PM to 6 PM. Sampling was donc in carly hours of the day to
avoid the effect of any diurnal rhythm in feeding and different digestion of various

fond items.

Identification of fish specimens : Collected fish specimens were identified with local
and scientific name following the work of Hamilton (1922), Rahman (1944), Monro

(1955), Day (1958), Fischer (1974). Chawdhury (1981) and Shafi and Quddus (1982).

Growth rate of three major carps 'The average growth rate of the selected 96 fish
species were caleulated in 12 months ranging from 176 mm to 410 mm, 147 mm to
458 mm and 135 mm o0 365 mm in average total length for . catla, L. rohita,
L. calbasu. respectively and 310 ¢ to 1000 g, 365 ¢ to 1050 g and 192 ¢ to 630 g for
C.catla, L. rohita, L. calbasu, in weight respectively. For calculating the co-efficient
of corrclation (r) of length and weight, the method by Croxton er al. (1968) was

followed.

Preservation of gut @ The guts of the collected fishes were removed with the help a
pair of scissor and forceps immediately after the measurement of total length. The

collected guts were injected with Xylocaine to prevent the breakdown of the food
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matcrials in the stomachs. Collected guts were then preserved in 10% Formaldehyde
solution in plastic container. Lach of the containers was then properly labeled with the
necessary information such as date. total number of guts, species name, length group,
time of sampling cte. Afterwards, the specimens were taken to the Fisheries

[aboratory of the Department of Zoology. University o’ Dhaka for further analysis.

Analysis of gut contents : No single method is adequate for gut analysis (Azadi et al.
1994). Theretore, three methods 7.e. occurrence, points (volume) and fullness methods

were followed to get a detailed idea about food contents of the fish stomach.

Occurrence method @ 'The number of stomachs in which cach food item occurred
expressed as a pereentage of the total number of stomach with food. This method was
sugeested by Allen (1915), Frost, (1939, 1946 b, 1954), Frost & Went (1940), Hartely
(1940, 1947, 1948) Hunt & Carbine (1931). Lagler (1956). Okedi (1971), Willoughby
and Tweddle (1978). In the present study. this method was followed to find out the
frequency ol occurrence of major food items. Occurrence method has a disadvantage,
too. It does not take into account the number and size of organisms present. The

following point’s method was used to overcome this disadvantage.

Points method : Points method is the best and most simple and casiest method Hynes
(1950) reported all the methods used in studying food of fishes and concluded that the
points method as the most satisfactory method because, it was quick and casy, it
required no special apparatus for the measurement, it was not influenced by the
frequent occurrence of a small organism in small numbers nor of heavy bodies. In this
mcthod, food items present in the stomach were identified as far as possible and
placed in their various food items and then cach food items was allotted points to the
volume of it present in the stomach. In this way one large organism counted as much
as scveral small ones. The largest volume found in a preliminary study was allotted
100 points. In allotting the points the size of the fish and fullness of the stomach were

also taken into account.
Fullness method @ 'T'his method was used to observe the intensity of feeding. The

fullness of stomach was assessed by noting the state of distention of the stomachs and

the amount of food contained in them (Frost. 1939; Frost & Went. 1940: Harkely,
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1947). The stomachs were classitied as full, three-fourths full, hall-full. one. fourth
full and cmpty cte. as suggested by pillay (1952). The points were allotted to the

stomachs according to their fullness.

Observation Technigue @ The stomach of the individual fishes of each species was
opened and the contents from the stomach were removed on to a petridish very
carcfully with the help of a very fine needle. Upon opening cach stomach the

tollowing procedures were followed:

a) ‘The occurrence of cach and cvery food item in the individual stomach was

recorded.

b) The volume of stomach contents as estimated by observation was recorded on
absolute scale. "The largest volume found in a preliminary study was allocated 100
points. and cach of the stomach as examined was then rated in one of the following
categories: 0, 3. 6. 12,25, 50 and 100 points, according to the volume of food present.
The categories were based on inspection and estimation, but a set of standard of all
the point categories, was made from the extra stomach and was used in relation
absolute volume to assigned point values. Stomachs with intermediate quantities of

food were allotted to the point’s category which they most nearly approached.
¢) An index of fullness of the stomach was recorded irrespective of the size of the
stomach and points were allocated to cach of the stomach according to theft fullness

in following way:

Points allotted [‘ullness condition of the stomach
0 Empty

I One fourth full

2 IHalf-full

3 Three-fourths full

4 I“ull

d) For identifying and counting the microscopic mod items I drop and 1 ml sample of
the gut content was transterred by a pipette to a slide and a Sedgwick Rafter cell. A
drop of lacto phenol solution was also added to the I drop and 1 ml gut sample for

making the specimens transparent,
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The cover glass was placed carefully over the chamber without forming an air bubble.
Laying the cover glass diagonally across the chamber and slowly rotating the cover

glass as the sample is introduced from the pipette can usually accomplish this.

Alter placing the slide and counting chamber beneath the compound microscope
(magnification 5x, lox) a random microscopic field was selected and identification
and counting of finer items were done. This procedure was repeated 10 times. Each
food item was identified as for as possible and organisms of each taxonomic group
were then grouped together and points were assigned to the different categories of
food by partitioning the total points allotted to the fish. Identifications of different
food items was made Endmondson (1918), Needham & Needham (1962), Helen-
Mellanby (1963) and Tonapi (1980).

In total, stomach contents of 176 fish specimens were collected for the analysis, of
which 54 were C. catla, 57 L. rohita and 65 L. calbasu. All the dietary items were
then grouped into algae, plant parts, rotifer, crustacean, benthos, animal parts, semi-

digested materials and mud & debris substance.

Photograph -7. Side view of three major carps- C. catla, L. rohita & L. calbasu.
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Photograph -9. Showing the open stomach of L. rohita.
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Photograph -11. Showing the examination of food contents under microscope
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Photograph -12. Showing the examination of food contents under microscope
with Sedgwick-Rafter cell
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In the present investigation the result of a comprehensive study on different physico-
chemical parameters and biological characteristics of lake water were monitored from
3 selected studied areas of the Gulshan Lake fortnightly with a view to demonstrate
the condition of the lake as well as to show the seasonal influence in the parameters.
For the purposes of this study data of sampling points were analyzed. The influences
of seasons in the variations of the measured parameters were also pronounced. Data of
different physico-chemical and biological parameters collected from the samples have
been processed and plotted in the tables and figures. Data have been collected during
two and half years from August 1999 to January 2002, where August 1999 to July
2000 mentioned as year-1 (Y-1), August 2000 to July 2001 mentioned as year-2 (Y-2)
and August 2001 to January 2002 mentioned as year-3 (Y-3). The detail results are

presented below:

4.1 Physico-chemical parameters :

During the study period, air temperature, water temperature, transparency, P
dissolved oxygen, free carbondioxide, alkalinity, hardness, ammonia and nitrite were
measured and analyzed. It was observed that there was no significant variation of
physico-chemical parameters between surface and bottom layers of the lake. The F
values were 0.60, 0.85, 0.66, 0.81, 0.95, 0.93 and 0.79 in cases of DO, CO,, pH
alkalinity, hardness, nitrite and ammonia respectively. The details of physico-

chemical parameters of the studied lake have been presented in appendix-A.

4.1.1 Temperature :

The fluctuation of air & 1 L ol Y-2 (Air temp)

water temperature at —®—Y-3 (Air temp)  —a&—Y-1 (Water temp)
. ) N Y-2 (Water temp) —#— Y-3 (Water t
different sampling stations 38 ’ teme
38 7 r 40
was found marginal during 54 r 33
1 30
the study period. The 30 T2
; g r20 §
average range of air and | 5 2 s &
-5 i 2
. < 2
water temperature varied 2 - T8 =
5
from 19.33°C - 35.0°C and 18 0
1867°C - 3567°C l
respectively. It was

Fig.2. Monthly average variation of air and water temperature
in the Gulshan Lake
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recorded a steady increment of temperature till September and dropped again from
mid September to January. The scenario was almost same in 1%, 2™ and 3™ year. The
average value of standard deviation of air and water temperature was 27.81+4.33 and

27 41+4 .85 respectively. (Fig.-2).

4.1.2. Transparency :
The sechidisc depth for transparency ranged from 18 ¢cm to 63 ¢cm. The maximum

transparency ~ was  observed Wr—

. - - ——Y-1 B Y2 —a-Y3 —!
during August and minimum was :
. ; 50
during March (Fig.-3). It was ¢
. 2 a0
observed probably due to high =z
5 30 ‘
solar radiation and less plankton 2 1
2 ]
. e
population. The mean value of = ;| S _ '
T ¥ 8% 3 3z 8 § B & & 73 g =z
standard deviation of transparency 283 2382 & 3 & & 5 3
was 38.36+10.58. The details have Fig.-3. Monthly average variation of transparency

been shown in appendix-A.

4.1.3. Dissolved Oxygen (DO) :
The average dissolved oxygen content ranged from 3.06 mg/l to 7.24 mg/l. The lower

values of dissolved oxygen were recorded during spring (December - April) and

higher values were in rainy and

;| —g ﬁ—+—Y-1 Y2 —‘—~\'-377|
summer months. The scenario was . ;
almost similar in all the sampling S
vears expect in February of 1% 854
year. The mean value of standard 1

3 S—— N -
deviation was 4.95+1.28. (Fig-4). L :% 3 é 3 58 § 5 25 g 5

The details of DO fluctuations have N o
Fig. 4. Monthly average variation of dissolved oxygen

been shown in appendix-A. in the Gulshan Lake

4.1.4 Free Carbondioxide :

Carbondioxide content in the water sample collected from different sampling stations
varied greatly. Carbondioxide level found to fluctuate from average 7.00 mg/l to
15.74 mg/l at different sampling stations during the study period. The mean value of

standard deviation was 11.27+2.39. Average monthly variations of free carbondioxide
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have been shown in the Fig -5 and details in appendix A. The free CO, content was

lowest during winter. The summer time observation appears to be little erratic.

Free CO2 (mg/l)

Fig. 5. Monthly average variation of free CO,

4.1.5 Hydrogen ion concentration P :

July |

The hydrogen ion concentration (P") in the water samples collected front three

different sampling stations of the Gulshan Lake varied from 7.06 to 8.01 during the

study period (Fig-6). The details

8.30
of P value have been shown in 500 ~&-11
appendix-A. The P" values were -
more or less similar in all & -
sampling year except in some & i
cases. It was observed that the .
water was slightly alkaline (7.5- 25383 8

8.2) throughout the study period

except in August 2001, when it

5 8

Mar
Apr 1
May
June
July |

Fig. 6. Monthly variation of P" in the Gulshan Lake

was found to be neutral. The bottom layer was found more alkaline than mid and

surface layers. The mean value of standard deviation was 7.57+ 0.21.

4.1.6 Alkalinity :

The monthly

fluctuations of alkalinity in the
studied lake have been shown

in Fig-7 and detailers

appendix-A. The

concentration

90.2 mg/l to 138.4 mg/l during

ranged

160
average
& 145 -
= 130
ar,
E 115
Z
in £ 100
-
- : 85 -
alkalinity
; 70 , N
rom T B Q o o 0 >
2§83 8222585%3
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the studv period. The highest value was observed in May where as the lowest value
was revealed in November. More or less similar scenario was observed in vear 1, 2

and 3. The average value of standard deviation was 115.8+12.7.

4.1.7 Hardness :
Monthly fluctuations of B e ' —
hardness concentrations have
been shown in the Fig-8 and

details in appendix A. Hardness

content in the water samples

Hardness (mg/1)

collected from 3 different study o ' , , J
g : =

Dec |
Feb
Mar
Apr
May
June
July

areas varied greatly. The 2 88 3
average value of hardness Fig-8. Monthly variation of hardness in the Gulshan Lake
ranged from 92.1 mg/l to 138.8

mg/l respectively. It showed a low but gradual increase from December to April.

More or less similar result was observed in all the sampling years.

4.1.8. Ammonia :

The monthly average ammonia concentration ranged from 1.2 mg/l to 3.7 mg/l shown

in the Fig-9 and details in 4.00

appendix A. The mean value of 132

standard deviation was 2.3+06. Eazso

Ammonia concentration increased g 12:3

from August to December and E 1.00

decreased from April to till July, 030 o o E G B B
. A 258X 2L 555 E 2

but sudden increased in September Fig-9. Monthly variation of ammonia in the Gulshan

in Year-1 and sudden fall in Lake

November in the same year was observed.

4.1.9. Nitrite :

Nitrite concentrations varied from 0.04 mg/l to 0.21 mg/I during the study period. The
fortnightly fluctuations in different sampling stations of the Gulshan Lake are given in
appendix A. Nitrite concentrations were more or less uniformly distributed in

different layers of the lake. The average value of standard deviation was 0.11+ 0.03.
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4.2 Zooplankton :
The present study quantitative observations were made at fortnightly intervals on the
zooplankton community of three selected sites in the Gulshan Lake during study
period from August 1999 to January 2002. It appeared that the range of zooplankton
had fluctuated numerically during the course of the study. Abundance and diversity of
zooplanktons in the three stations of Gulshan Lake of different times and different
layers have been shown details in Appendix-A. From the accumulated data during the
study period abundance of Zooplankton varied from 21,325 indiv/l in February 2000
to 1,225 indiv/l in July 2000 with an average of 6,426 indiv/l. In all the selected sites
seasonal influence on the abundance and diversity of zooplankton were profound. In
general the zooplanktons were more abundant during the months from February to

May in all the stations and less abundant in August.

The major groups of zooplankton were recorded from the studied lake during the

course of investigation and ranked on the basis of dominance by average number. The

most dominant group was Rotifera Unidentifie
iy dspp.
comprising 48% of the total Ostracods 9%

13%

zooplankton population followed by
Cladocerans  (21%),  Ostracods | Copepodss
(13%) and copepods (9%) (Fig.- | o

10). The pattern of dominance was Rotifers

o . 48%
more or less similar in the different

Cladocerans

layers of the water body (Fig. 11- 21%

13). The study has revealed that  gjg 1, Percentage composition of average
abundance of zooplankton was zooplankton abundance

relatively higher in the bottom layer followed by surface layer (Fig. 14). The values of
t were 0.71, 0.37 and 0.59 in cases of surface, middle and bottom layer, which
indicated that abundance of zooplankton in different layers were almost similar.
Zooplankton abundance varied in different stations of the studied lake. The highest
abundance was recorded in station 3 (8144.77 indiv/l) followed by station 1 (7812.50
indiv/l) and station 2 (6184.08 indiv/l) (Fig. 15). It was observed that relatively higher

zooplankton abundance was found in the morning (Fig.16).
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’l Rotifers B Cladoceras O Copepodes O Ostracodes B Unidentified sp. J

Fig.-11. Percentage composition of Zooplankton at
surface layer of water

47%

I! Rotifers B Cladoceras O Copepodes O Ostracodes B Unidentified sﬂ

Fig.-12. Percentage composition of Zooplankton at middle
layer of water
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}ﬁotifers B Cladoceras [ Copepodes [J Ostracodes @ Unidentified sp.

Fig.-13. Percentage composition of Zooplankton at
bottom layer of water
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Fig.-14. Abundance of Zooplankton at different water
layers
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Fig.-15. Abundance of Zooplankton in three station of
Gulshan Lake
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Fig.-16. Abundance of Zooplankton in variation of day
time in the studied lake
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During the study period, a total of 37 genera and 41 species of zooplankton were
identified in the studied lake. Out of these, 14 genera and 27 species belongs to
Rotifers. The monthly average abundance of different groups of zooplankton has

been showed in figure 17.
—&— Rotifers — =@ Cladoeras —a— Copepodes Ostracods —#— Unidentified sp.
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8000 -

7000 +

6000

=

o

o 5000
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0 T r . T . T . . .
Aug  Sep  Oct Nov Dec Jan Feb Mar Apr May June July

Fig.-17. Monthly average abundance of different groups of zooplankton

4.2.1 Rotifera:

The abundance of rotifers in the studied lake has been shown in Fig.-17. and details in
appendix-B. The average value of rotifers abundance was 3440.69 indiv/l. The
abundance of rotifers were increased from January to till March and then gradually
decreased till June. The lowest abundance was observed in August. Similar pattern

were observed in all the years. The abundance of major genera of rotifers is as below:

Brachionus spp was the most dominant rotifers. Seven Brachionus species were
identified in the studied lake such as B. angularis, B. calciflorus, B. caudatus,
B. aculatus, B. plicatilis, B. quadridentatus and B. forficula during the study period.
Filinia was the second dominant rotifers genus. They were generally most abundant
in March. Four species of Filinia were identified as F. major, I longiseta,
F. terminalis and F. opaliensis. Out of these, F. longiseta was the most abundant
species. The third dominant rotifers genus was Keratella in position. Generally
Keratella spp. were most abundant in the month of March. Four species were

identified as K. cochlearies, K. vulga, K. earline, K. tropica. K. cochlearies was the
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most abundant specics. Among the rotifers Asplanchna was fourth dominant genus in
position. In general this group of rotifers was most abundant in the month of March.
Only one species of L. priodonta was identified during the study period. Among the
rotifers Polvartthra was 1ifth dominant genus in position. In gencral this group of
rotifers was most abundant in the month of September. In one species of Polyartthra
was identified as P. vulgaris. Among the rotifers Monostyle was sixth dominant genus
in position. In general this group of rotifers was most abundant in the month of April.
In on¢ species of Monosiyle was identified as M. hamata. Among the rotifers
Trichocera was seventh dominant genus in position. In general this group of rotifers
was most abundant in the month of March. In two species of Trichocera was
identificd as 7' longiseta and 1. rattus. Beside, other rotifers such us Cephalodella,
Pedalia.  Lecana, Lepadella, Epipheanes, Lindia cte. were also identified from the
samples of the pretest study. Most of these species were generally abundant from

December to May.

4.2.2 Copepoda:

The monthly abundance of Copepods has been shown in Fig-17 and details in
appendix B. Copepodes were the forth-abundant group of zooplanktons in all the
studied arcas. The average abundance of Copepods was 598.86 indiv/l. in the Gulshan
Lake. The only . sternus was identified among the collected samples. Besides. other
Cyclopoids such as Mecocyclops, Thermoyclops, Euvclops and Parayclops etc. were

also identified during the present study.

4.2.3 Cladocera:

The abundance of Cladocera has been shown in the Fig.-17. Cladocera were recorded
as sccond abundant group of zooplankton in all the studied arcas. The average
Cladocerans abundance was 156041356 indiv./l. Bosmina longirostris was the most
dominant identified genus in the studied lake during the study period. Diaphanosoma
brachyuren was the other dominant genus. Besides, other cladocera such as
Bosminopsis dietersi, Moina branchiata, Daphnia spp. and Simocephalas spp. etc.
were also identified from the samples of the present study. Most of the species are

eencrally not common.
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4.2.4 Ostracoda:
The abundance of Ostracoda has been shown in Fig.-17 and details in appendix B.
Ostracoda were identified as the third abundant group of zooplankton in all studied

areas. The average abundance of Ostracoda was 960.50 indiv/l in the studied lake.

4.3 Benthos :

The benthic fauna ranged from 503 to 1,158 indiv/m” with an average mean data of
702+152.41 indiv/m* during the study period in the studied lake. The abundance of
benthos on an average was 672+154.92 indiv/m’in station 1, 733+154.02 indiv/m’ in
station 2 and 703%152.76 1400

indiv/m’* in  station 3 1200 J ERESIE ST it

respectively. The lowest 1ot /;/ %
abundance of benthos was . °'0° - (4 o
observed in March and = | : W/

400 |

Indiv/im2

highest was in July. There ;

0
were no significant variation )

— T T T

of benthos abundance from

August
September
October
November
December
January
February |
Mareh |
June
July "

August to February and
ugdei il o Helarch g Fig.18. Average monthly abundance of benthos
then increasing their

abundance till July. (Fig.18). Benthic fauna was sorted as major groups of Mollusca,
Oligochaeta as well as Chironomidae and other organisms. Important organisms were
systematically analyzed. The monthly average abundance of benthos and their

percentage compositions are showed in figures 19 and 20.
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Fig.19. Monthly average abundance of different group of benthos
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Fig.-20. Percentage composition of benthos abundance

4.3.1 Mollusca :

Mollusca were found as the most dominant group in the lake comprised of 41% of the
total benthic fauna (Fig.20). The monthly average abundance of mollusca was
260%+108 indiv/m? in station 1, 279%106 indiv/m’ in station 2 and 272+108 in station

3, respectively. The highest peak of Mollusca was (676 indiv/mz) in July and lowest
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(136 indiv/m~) in March of station 1. However, the second highest peak was recorded
in November (265 ind/m”). Important identified genus was Bythinia. Viviparus, Pila

& Lymnaea spp.

4.3.2 Oligochacta :

Oligochacta was the sccond dominant group of the benthic organisms of the Gulshan
[.ake. They constituted 31 % of the total benthic fauna (Fig.20). The monthly average
density was 216+65 indiv/m” in station I, 232466 indiv/m” in station 2 and 221£66 in
station 3. The maximum number of Oligochacte was found in July (392 ind/m?) and

. . ) o D . . ; .
minimum in November (125 ind/m”). Some important animals were Nuais, Dero,

Lubifex. Limnodrilus. spp.

4.3.3 Chironomid :

Chironomid was the third in position of dominancy, comprised of 23% of the total
benthic fauna (IFig.-20). The monthly average abundance of mollusca was 163+35
indiv/m”in station 1. 178+34 indiv/m® in station 2 and 171435 in station 3,
respectively. Chironomids showed their highest peak in the month of July (172
ind/mz) and lowest (115 ind/m:) in December. Identified genuses were Chironomus,

Tanypus & Pelopia spp.

4.3.4 Other animals :
The density of other benthic organisms was very low. The monthly average
. . o 1 . . . 2 . . .
abundance was 34+18 indiv/m~ in station 1. 44420 indiv/m~ in station 2 and 39+18 in
3

station 3, respectively, Their maximum abundance was recorded in October

7 5 o) § g T "
(76 indiv/m~). Other animals included Culicinac and other inscct larvac.

4.4 Food and Feeding habit of Fish and their growth :

The major tood items found in the stomach of Catla catla, Labeo rohita and L.
calbasu were (1) algac -blue green algae (Microcystis, Oscillatoria, Spirulina),
Cyanophyccae (Anabaena, Nostoc), grcen algae (Chlorella, Ulothrix, Ocedogonium,
Spirogvra) (2) plant parts (aquatic plants, root, parts of leaves) (3) rotifers (Rotaria,
Lecane, Keratella) (4) crustaceans (Cyclops,  Dapni and Cypris) (5) benthos (6)
animal parts (fish remains. fish scale, barbles) (7) semi digested materials and (8) mud

and debris. The percentage composition of major food items found in the stomach
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contents ol Catla catla, Labeo rohita and Labeo calbasu in different months have

been shown in tables 1o 6.

Catla catla : Analysis the occurrence of cach of the food items in the stomach of C.
catla it was found that the algae. especially blue-green. algac, green algac and diatom,
plant parts. rotifers and mud & debris were the most common. Crustaccan benthos
and animal parts were represented as occasional food items. Stomach contents by
point’s method clearly indicated that the fish consumed algac, plant parts, rotifers as
basic food and Crustacca. benthos and animal parts as an incident food. According to
fullness method. the average index fullness was observed that C. catla showed highest
pcak in Scptember. None of the stomach was found empty. Co-cfticient fish
corrclation of average index of fullness between €. catla and L. rohita were less

correlated.

Labeo rohita @ Frequency ol occurrence of food items in the stomach showed that
algac, plant parts, rotifers and mud & dcebris were the common food item.
Crustaceans. benthos and animal parts were represented as occasional food items.
Stomach contents by point's method clearly indicated that the fish consumed algae,
plant parts, and rotilers as basic food and Crustacea, benthos and animal parts as an
incident food. Co-clficient fish corrcelation of average index of fullness was less

correlated.

Labeo calbasu @ Analysis the occurrence of cach of the food items in the stomach of
L. calbasu it was found the algac. benthos. plant parts, mud & debris were the most
common food items. Plant parts, rotifers, crustaceans and animal parts were
represented as occasional food items. Percentage of various food items was in the
stomach by point’s method. it was found that algac, plant parts, mud and debris were
dominant and can be considered as basic food. Rotifers, crustaccan benthos, animal
parts found incidentally in the stomach of L. calbasu. Co-cfticient fish corrclation of

average index of fullness between L. rohita and L. calbasu were less correlated.
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Fable-1. Percentage composition of major food items found in the stomach contents
of Catla catla. Labeo rohita and Labeo calbasu in September (1999) to
360 (mm) by pointed method.

U b ed | N

6

70

8 |

average size ol fish 180-

; lFood items

| Algac

" a)Blue green algac
by ercen algae

\ ¢) Diatoms

| Plant parts
Rollfu )

( rustacea

Benthos

Animal palls
Semi-digested materials
| Mud and l)dms

J=
\
1~
|

- Cuatla catla

39.06
12.07
15.06
11.39
17.93
15.00
4.17

12.67
11.17

Labeo r oh/m

32.14
15.96
7.05
913
1500
13.29

l(//)u() calbasu_|

- 20.06

24.09 |

Table-2. Percentage composition of major food items found in the stomach contents
of Catla catla, Labeo rohita and Labeo calbasu in January (2000) to average
size of fish 180-360 (mm) by pointed method.

‘ Food items

2 |
3
|
3|

6 |
7
8

/\l(_’,dL
d)BIllL wun algac
h) green algace
c) l)mloms
‘ I’Ianl parts
w R()tllu

—f
4| Crustacea

' Benthos
/\nmml parts

Sum d l"L\lLd mater mls

Mud and De bris

Catla catla

37.62
15.25
14.08
8.29
18.65

1229

10.67
20.77
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Lable-3. Percentage composition of major food items found in the stomach contents
ol Catla catla. Labeo rohita and Labeo calbasu in May (2000) to average
size of fish 180-360 (mm) by pointed method.

U‘ood items
I | Algac
" w)Blue ercen algac
| b) green algae
| ¢) Diatoms

2 | Plant parts
3| Rotifer
4 | Crustacea
Benthos

lwn

6 ;_Arnimfz}rlr purr;ls; 7

8 Mud arndrl)rcbris

7 1 Semi-digested materials
|

 Catla catla

31.91
10.02
14.15
7.74

14.01
13.19
7.01

597

15.37
12.54

Labeo rohita |

130.89
9.39
11.29
10.21

I/
C10.08

10.57

2505

Labeo calbasu

1420

3248

14.88
17.60

Table-4. Percentage composition of major food items found in the stomach contents
ol Catla catla. Labeo rohita and Labeo calbasu in October (2001) to average
size of fish 180-360 (mm) by pointed method.

- . )
| Food items
I | Algac

b) ereen algae
¢) Diatoms

|, S e R OO R \\9)

:l’lzujl parts
Rotifer
Crustacca
Jicnthos"

0 | Animal parts

~l

a)Blue green algae

Semi-digested materials
8 | Mud and Dcbris

‘ K atla catla

4140

15.30
12.08
14.02
13.02
12.87
8.45

311

12.12
8.96
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13.19
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1596 |
1825

2309

28.19
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Table-

5. Pereentage composition of major food items found in the stomach contents

of Catla catla. Labeo rohita and Labeo calbasu in February (2001) to
average size of fish 180-360 (mm) by pointed method.

Food items

(\lgdL

a)Bluce green algac
by green algac

L C) Diatoms

2 Plant parts

3 | Rotifer

4 | Crustacea )

5 Bcnlhos

6 | Animal pdll\

7 : Semi- dwulad materials
8 | Mud and Debris

'able-6.

==
|
|
\'

Catla catla
23.00
5.60
7.03
10.37
9.19
13.00
9.29
10.90
8.30
[1.21
15.05

Labeo rohita
27.05
10.71
8.29
8.05
Vll 19
7.08
| I, 84
I() 14
5.06
13.45
1419

Labeo calbasu |
23.03
6.01
10.52
6.50 |

10.25

Showing the percentage composition of major food items found in the

stomach contents of Catla catla, Labeo rohita) and Labeo calbasu in June
(2001) to average size of fish 180-360 (mm) by pointed method.

l lF'ood items
| Algac
a)Blue green algac
- b) green algac
¢) Diatoms

2 | i’lunl parts

3 Rolllu

4 Crustacca

3 J Bunllp_sivh_
6 | Animal parts

Scml dl“CSlLd materials
Mud and l)chns -

oC |

~ Cuatla catla

38.06
13.03
11.85
13.18
8.18
6.09

- 0.83
1.75
85

- 14.88
7|37.3()

Labeo /()lnla
34.40
12.80
14.19

741
7 l()
11.08

1089

+ — S——

19.33

1720

8.03
10.19 |

431
1838

4.5 Relationship between physico-chemical and biological parameters :

The abundance of zooplankton and benthos are largely influenced by different

physico-chemical parameters of the studied lake. The relationship between physico-

chemical parameters and biological parameters has been showed in the figures 21 to

27 and in appendix-D.

The zooplankton population was highly influenced by DO and significant negative

correlation exists between them. The more concentration of zooplankton was found
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between 4.5 me/l and 6.8 mg/l. level of DO. Benthos was positively corrcelated with
DO and highest concentration was found between 3.5 to 4.5 mg/l level of DO, (Fig.-
21). There were positive correlation between free CO» and abundance of zooplankton
and benthos. The concentration of zooplankton and benthos was found between 7.5 -
12 mg/l.and 7.5 - 13 mg/l level of COs respectively (Fig-22). A significant positive
correlation was observed between zooplankton and P in the studied lake and highest
concentration of zooplankton was found between 7.3 and 7.7 P level. There was no
significant relationship exist between benthos and the pll value. (FFig.-23). The
abundance ol zooplankton in the studied lake was significantly influenced by the
concentration of alkalinity. A strong positive correlation was existed between them
and higher concentration of zooplankton population was observed between 98 mg/l to
IS mg/l alkalinity level. Benthos was positively correlated with alkalinity. (Fig.-24).
A significant positive correlation was observed between zooplankton and hardness.
IHigher concentration of zooplankton population was existed between 95 me/l to 110
mg/l hardness level. Benthos was positively correlated with hardness. (Fig.-25). A
positive correlation was observed between zooplankton and nitrite while benthos
correlated negatively. Higher concentration of zooplankton and benthos were found
between 0.05 mg/l to 0.13 mg/l and 0.07 mg/l to 0.15 mg/l nitrite level. (Fig.-26). The
abundance of zooplankton was highly influenced by the ammonia concentration and
there existed a strong positive correlation. Benthos showed negative correlation with

ammonia. (Fig.-27).
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Fig. 21, Effect of dissolved oxygen (mg/l) on zooplankton and benthos abundance in
the studied lake
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Fig.24. Effect of alkalinity on zooplankton and benthos abundance in the studied lake
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Fig.27. Eifect of ammonia on zooplankton and benthos abundance in the studied lake
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Rotifers

Plate 1. a. Brachiorus falcatus (x40)
b. B. angularus (x40)

Chapter - 4 : Results and observation

60



Dhaka University Institutional Repository

Qe

Plate 2. a. B. plicatilis (%) (x 40)
b. B. plicatilis () (* 40)
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Plate 3. a. B. diversicornis

b. Filina longiseta
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Plate 4. a. Asplanchna species. (» 60)
b. A. priodonta (=< 60)
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e

Plate 5. a. Platyias sp. (< 40)
b. Platyias sp. (< 40)
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Copepods

Plate 6. a. Diatomus sp. (%) (< 40)
b. Diatomus sp. () (x 100)
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Plate 7. a. Cyclops sp (< 60)
b. Mesocyclops hyalinus (< 60)
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Plate. 8. a. Mesocyclops sp. (< 60)
b. Mesocyclops leuckart (< 60)
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Cladoeras

Plate 9. a. Daphnia similes . (x 100)

b. Bosmina logirostris . (< 100)
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Plate10. a. Diaphansoma brachyuram (<60)
b. Bosmina sp. (x60)
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Plate 11. a. Moina macropa (<60)
b. Moina brachita (%60)
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Plate 12. a. Hydrous sp. (x60)
b. Macrothrix sp. (<60)

Chapter - 4 : Results and observation



Dhaka University Institutional Repository

Rotiferans

a

Plate 13. () Trichocera multicrinus (b) Trichocera similis

(c) Trichocera longiseta (d) Brachionus quadridentata
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Rotiferans
a
c d
Plate 14 (a) Keratella volga (b) Keratella canadensis
(¢) Keratella hiemalis (d) Keratella taurocephala
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Rotiferans

a

W\ e
Ul

?‘;

il

Plate 15. (a) Platyias polyacanthus (b) Lepadella ovalis

(c) Diplois daviesiace (d) Cephalodella auriculata
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Rotiferans

a

¢
d
Plate 16.  (a) Filinia longiseta (b) Filinia minuta
(¢) Filinia brachiata (d) Monostyla bulla

Results & Observations 75



Dhaka University Institutional Repository

Copepods

Plate 17. (a) Parastenocaris satarretti

(¢) Metis sp.

Results & Observations

(b) Osphranticum sp.
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Copepods

Plate 18. )y Diaptomus marshianus (b)) Heliodiaptonus sp.

(c) Cyclops magnus (d) Heliocyclops sp.
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Cladocerans

e b (a) Lathonura rectirostris (b) Bosmina coregoni

(c) E uryaloim sp.
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\ Cladocerans

Plate 20. (a) Moinodaphnia macleayii (b) Dudaya macrops

(c) Alona karua (d) Chydorus piger
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Cladocerans

Plate 21 (a) Daphnia thorata (b) Daphnia catawba
(¢) Daphnia ambigua (d) Scapholebris kingi

Results & Observations
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Plate 22.

(a) Syda crystalina

(¢) Daphnia magna

Results & Observations

(b) Pseudosid bidentata

(d) Daphnia rosea
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Plate 23 (a) Daphnia longirimis (b) Daphnia laevis

(¢) Daphnia galeata (d) Daphnia pulex
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Ostracods

a

Plate 26. () Cypria lacustris (b) Cyclocypria kinkaidia
ate 26.

(c) Physocypria posterotuberculata
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Cladocerans

b

Plate 24. (@) Macrothrix laticornis

Results & Observations

(b) Macrothrix rosea
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Ostracods

Plate 25(a) Entocythere insignipes (b) Cypridopsis viduella

(c) Cypricercus hirsutus  (d) Cyprinotus americanus
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Plate 27. (a) Ilyocypris bradyii

(c) Cyclocypris serena

Results & Observations

(b) Candocypria osborni

(d) Cyclocypris globosa
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5.1 Physico-chemical parameters :

[n recent years there has been a tremendous concern on the quality of freshwaters as
influence by human activities. Water bodices in their natural state also undergo
changes in their physico-chemical and biological characteristics. However. it is the
human development activities that are proving detrimental to the freshwater bodies.
Man’s interference by the way of development activities in the catchment's arca and
disposal of ¢ffluent from housing settlements and industry shorten the span of the
lakes which leads to cutrophication. The process of cutrophication results in a number
of changes in the physico-chemical and biological alternations (Hasler, 1947). Many
rescarchers in different rivers and lakes of Bangladesh have carried out extensive
investigations along these lines. However., there have been very few studies on
Gulshan Lake. This lake has been subjected to extension human pressure due to
increase developmental activities and extension of urbanization in the arca. So. water
resources have become a victim of such activities. Present investigation was an
attempt to monitor the water body fortnightly to have a clear picture of hydro-
biological characteristics of the urban lake. The limnological conditions such, as the
physical and chemical parameters of the study lake have been determined. The values
of different parameters were calculated by the statistical analysis. which can be
treated as the useful indicator for the assurance and abundance of sooplankton.
Among the physico-chemical factors temperature, transparency, P, dissolve oxygen,
free carbon dioxide. total hardness, total alkalinity, ammonia. and nitrite were

considered in the present study.

The overall behavior and nature of an environment is largely governed by the
interaction of the meteorological, physical. chemical and biological parameters. Again
a factor is not always independent. There remains a close relationship between the
factors. A little variation in one of the factors influences the other. The temperature,
rainfall. totals hours of sunshine, P" and transparency of water had significant
combined cffect upon the abundance and growth of various species of zooplankton

and benthos (Ali. 1985). Similar type of interaction was observed in the present study.
Air temperature has scasonal trends in fluctuation during the study period. The air

temperature was recorded low during winter and high during summer. spring and

autumn. ‘The air temperature gradually decercases from November to January. The
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lowest air temperature was recorded in January in the two and half ycar’s obscrvation
and then gradually increased from February to till June. The highest air temperature
was recorded in July (35°C) in ™" yvear's observation and June (35°C) in the second

year's observation,

Water temperature is one of the most outstanding and biologically significant
phenomenons of aquatic environment. The water temperature of all the studied water
bodics usually declined from November and rcached the minimum in January and
there after increased steadily reaching the maximum during April to June in the lake.
T'he range of water temperature was lower in winter and gradually increased towards
summer. The pattern of fluctuation was almost similar in all the treatments. According
to Khan ct al (1990) the water temperature showed seasonal variations. In summer,
the water was chemically the richest because of the mixing of surface and bottom
water. Bottom  water temperature is slightly lower or equal to surface water
temperature. Rahman ct al (1982) also recorded similar type of result. The highest
water temperature during summer months were reported by Das and Bhuiyan (1974a),
Islam ctal (1975), Ismail et al (1994) and Patra and Azadi (1987) in Bangladesh. The
low water temperature during the study period was found in winter months, which are
supported by Das and Bhuiyan (1974a), Islam et al (1974), Oppenheimer ct al (1978),
[slam et al (1979). Ali ct al. (1980). Ismail ¢t al. (1994) and Chowdhury ct al. (1989)
in Bangladesh. Several authors in India also observed the low water temperatures
during winter months notably George (1964), Verma (1969). Hussainy (1996) and in

Ingland by Young (1975).

The present observation reveals that the annual air temperature cycle maintained a
close parallel relationship with annual cycle of water temperature. Similar results
were reported by Zafor (1964). Munwar (1970). Chowdhury and Mazumder (1981)
and Miah e afl (1981). It implics that role of scasonal change was more prominent that
the “inputs applied in changing water temperature (Ahmed, 1993). According to
Rahman (1982) water temperature is directly related to the air temperature but
sometimes exception may occur. Differences between air and water temperature are
lower during winter and higher in summer. The heavy rainfall followed the water and
air temperature in comparison to the water temperature. On the other hand both the

curves differ before and alter monsoon period due to absence of cooling cffect by
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rainfall and the presence of windless and hot days that prevail in the ponds. Similar

idcas were also studied by Geisler et al. (1975). Islam and Mendes (1976).

In the present study. the highest value of transparency was recorded in August, where
as the lowest was in March. Similar result was observed by Singh and Ahmed (1990).
But Singh er. af (1980) recorded the highest transparency in August but the lowest in
January. The transparency of water was affected by the factors such as silting
microscopic organisms. suspended organic matter. the angles and intensity of entering
light. The Towest value was recorded in the month of March, which might be due to
increase in concentration of plankton, suspended materials and silt load. Reid (1961)
reported that the transparency ol a water body aftected by several factors such as
concentration of phytoplankton. suspended organic matter, latitude, scason, the angle
ol intensity of entering light which was also supported by [utchinson (1957),
Amarasinghe er. al., (1983), Khan and Siddiqui (1974). Michacel (1969) also made
similar observations. The turbidity of water is gencerally due to suspended inorganic

substances and planktonic organisms present in water.

The dissolved oxygen condition is one of the most important factors for the aquatic
life. In station-1 the lowest dissolved oxygen was recorded 3.15 mg/l in March,
station-2 was 2.60 mg/l in March and station-3 was 3.15 mg/l in March. In station-1
the highest dissolved oxygen was recorded 8.45 mg/l in August. station-2 was 8.15
mg/l in August and station-3 was 8.70 mg/l in August. George (1964), Vays and
Kumar (1968) in India; Chowdhury and Mazumder (1981) and Khan et al. (1990) in
Bangladesh observed minimum amount of oxygen during monsoon months. Islam and
Mendes (1976) reported maximum dissolved oxygen in February and minimum in
August. Islam ¢t al. (1979) reported highest dissolved oxygen in summer months and
lowest in monsoon. Ali et al. (1989) found high value during winter and low value in
summer. Begum ct al. (1989) recorded lowest dissolved oxygen in September. The
fTuctuation in the dissolved oxygen concentration is mainly influenced by the factors
like organic matter, plankton and bottom vegcetation. According to Chakrabarty et al.
(1959), the dissolved oxygen values were low 3.12-3.8 mg/l. In the monsoon months
July to September which is presumably due to the consumption of oxygen by the
organic matter and retarded photosynthetic activities of plankton and bottom

vegetation under turbid conditions. Dissolved oxygen is one of the primary factors in
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natural water as a reeulator of metabolic process of plants and animals. .ow oxygen
content of water has great influence on the abundance and diversity of plankton and
benthic fauna. Banerjee (1967) considered 5.0 to 7.0 mg/l dissolved oxygen content of
water to be fair or good in respect of productivity. which also followed by Cagauan
(2001). Rahman (1992) reported dissolve oxygen at levels ol 3 mg/l. or lower
regarded as hazardous to lethal under stream and lake conditions: and that 5 mg/l. or
more of dissolve oxygen is better for freshwater fishes.  Fishes can survive at low

level ol dissolve oxyeen (I mg/lor less) for a few hours but not for long time.

The free COs content of the lake showed seasonal changes which increased during
summer and autumn and decreased during winter. Similar results were observed by
Islam & Mendes (1976). Ismail ct. al. (1994). Patra & Azadi (1987) and Vays &
Kumar (1968). According to Sreenivasan (1966) free carbondioxide is absent in
surface water during certain periods indicating its removal by phytoplankton for
photosynthesis. Phenolphthalein alkalinity was present when free carbondioxide was
absent but in very low concentration. Habib et al. (1983) observed free CO, higher in
bottom than surface. The lowest free CO» was recorded in January (7.00 mg/l) in
station-3. in August (7 mg/l) in station-2 and in January (7.40 mg/l) in station-1. The
highest value of free CO» was recorded as 19.80 mg/l (bottom) in June in station-2.
Hossain (1996) reported fish could tolerate 10 mg/l carbon dioxide. Lagler (1972)
stated that the free carbon dioxide excess of 20 mg/l might be regarded harmful to
fish. Cagauan (2001) rcported carbon dioxide content below 10 mg/l is suitable for
fish culturc. Swarup and Singh (1979) reported the free carbon dioxide in water form
carbonic acid resulting change in the P as the hydrogen ions are sct free after
dissociation. Inversion of CO, in the waters can increasc total alkalinity due to
increcase in bicarbonates and carbonates. A higher concentration of these ions is
considered to provide buffering action to the waters. However, pollution of water can
increase the levels of total alkalinity in water. As the total alkalinity largely depends
on the naturally occurring ions. biological activitics may not be affected by. This is
also shown by Khatavkar 1986, when studying two cutrophic polluted water bodies.

Average alkalinity values were above 120 mg/l in the lake water.

. i s P | . v . s .
Swingle (1967) observed the relationship of PT of water to their availability of fish

= . . I s < =
culture and satisfactory results were obtained from water P ' ranging from 7.05 to 8.0.
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Fe also reported that the water having P'" values more than 9.5 were unproductive and
above 11.00 marked the death point of fish. The low P" value was recorded in high
CO-. low DO and low water temperature condition. Verma (1969). Ruttner (1975),
Vays and Kumar (1968). Mathew (1975). Islam and Saha (1975). Islam ct al. (1979),
Ali et al. (1983). Patra and Azadi (1987) reported low value in spring. The low ph

value may duc to the entry of cloth washing waste.

I'he concentration of Ammonia at different sampling sites was 1.1 mg/l to 3.0 mg/l. it
was very high during winter (Mid December- Early April). According to Reid (1961)
Ammonia contain in polluted water bodies is usually above 1.0 mg/l. The
concentration of Ammonia in all the water bodics in the present study remains quite

above the oligotrophic limit of 0.1 mg/l reflecting the level of pollution in the lake.

5.2 Zooplankton :

Both qualitative and quantitative parameters of zooplankton were cstimated during
this study. Plankton is dircctly or indirectly subjected to the complex of influences
which changes with scasons and some effects might be made. some of which result in
the quantitative changes. ic.. increases or decreases of size of the population. Such
variation in population might be due to the variation in nutrients and other favorable

conditions of water during plankton production (Welch, 1952).

The abundance of Zooplankton varied from 21.325 indiv/Il in February 2000 to 1,225
indiv/I in July 2000 with an average ol 6426 indiv/I. In all the selected sites seasonal
influence on the abundance and diversity of zooplankton were profound. In general
the zooplanktons were more abundant during the months from February to May in all
the stations and less abundant in August. Storms (1981) recorded maximum number
ol zooplankton in June and minimum in February in Quantico Creek and the adjacent
Potomac rivers. The maximum production was observed in the warmer weather, the
results of which can be compared with the obscrvations, shown by Green (1960).
Similarly Das and Bhuiyan (1974) found the maximum production in warmer month
and minimum in August and January to February in some inland water of Dhaka city.
Watson and Carpenter (1974) showed peaks of zooplankton in the spring or summer

months {rom the lakes Huron. ric and Ontario. Canada solicited the study.
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[n the present study four groups of zooplankton were observed and represented by
rotitera.  copepoda.  cladocera and  ostracods. During  the present  investigation
zooplankton fluctuated in volume. pereentage composition as well as in the individual
components. The average pereentage composition of different zooplankton of all the
stations in the observation was rotifera 48%. copepoda 9%, cladocerans 21%,

ostracods 13%. and others 9%.

[n the study period the distinet fluctuation of zooplankton population was obscrved in
ditterent months as well as in scason. Similar results were noted by Ali er al. (1980),
Chowdhury and Sultana (1989), Mathias (1961). The major groups of zooplankton
recorded during the study period were rotifera. copepoda and cladocera. Similar
observation was noted by Alam et al. (1987), Patra and Azadi (1987), Gophen (1988),
Ali et al. (1989). Johnson and Schlosser (1991). Ohtaka e «l. (1996) and Islam er al.

(2000).

In all the stations rotifers were 48% of the total micro fauna in the observation. Iilinia
longiseta, Filinia branchiata, Filinia minuta, Keratella sp, K. canadensis, K.
taurocephala, K. heimalis, K. volga, Asplanchana sp, Monostylla bulla, Brachionus
plicatilis, B. bidentata, B. calvciflorus, Platvias patalus, Platyias sp, were identified
during the observation. Keratella sp. was found from March to June. Monostyvila bulla
was very rare. Keratella volga (51 units/l) was in lesser number and Filinia longiseta
(214 units/l) was available. Asplanchna sp. and Brachionus plicatilis were perennial

during the study period.

I'he highest number of rotifers (11,125 indiv./l) was recorded in March in station-3
and lowest in July in station-2. Many workers observed the maximum number of
rotifers in winter. This observation was made by Habib er al. (1984), Patra and Azadi
(1987), Ali et al. (1989) and Bhuiyan and Nessa (1998b) from different habitats.
George (1964) observed the dominance of Brachionus sp. during winter from Indian
reservoir. In this investication Brachionus calyciflorus was Brachionus quaridentata
dominant during the month January to March. Islam ct al. (2000) also obscrved

Brachionus sp. as the most dominant genus.
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During the observation period the average percentage composition of copepods was
9% in the Gulshan lake. The copepod number varied from 200 to 2.025 units/lI during
the study period. The lowest number (200 units/l) was in August that was 0.88% of
the total yearly occurrence and in March the highest number was 2,025 units/l, which
was 3.49% of the total micro fauna. In the present study the copepods were 677
units/l. which was 16.55% of the total yearly composition.  Diaptomus  sp.,
Lelidiaptomus sp.. Diaptomus marshianus, Cyclops magnus, Eucvelops prionophorus
were found during the investication period. These species were found frequently.
Lelidiaptomus sp. (160 units/l) was in lowest number and the highest number was
Diaptomus (604 units/l). Diapromus marshianus (231 units/l), Cyelops magnus (333
units/h) were also available in higher in number. In the station-1 copepods were less
dominant group (601.25 units/l) of the total micro fauna. Among copepods Cyclops
sp., Coomagnus,  Mesocvclops  sp., Diaptomus — sp.,  Eucyclops — prionophorus,
Llelicvelops sp. were identified in the Gulshan lake. During the observation Cyclops
sp.. Cyclops magnus and Eucyelops prionophorus were perennial and dominant.
These species were found frequently. The lowest number of Cyclops magnus (87
units/l) was recorded which 9.21% of the total copepods and the highest was Cyclops

sp. (268 units/l) which was 29.71% of the total copepod composition.

401.001‘

The cladocerans varied from 225 to 5,725 indiv/I. The lowest was in September which
comprised of 2.7% of the total cladocerans and the highest number was in December
which comprised of 18.52% of the total cladocerans. In station-1 cladoceran group
was dominant which was 22.54% ol the total microtauna. Daphnia magna, D. similis,
D. longirimes, D. ambigua, D. laevis, D. rosea, D. thorata, D. pulex, D. catawba,
Moinodaphnia — macleayii,  Moina  brachiata,  Bosminopsis — deitersi,  Bosmina
longirostris, B. coregoni, Drepanothrix dentata, Macrothrix rosea, Sida crystalina,
Muacrothrix laticornis, Lathonura rectirotris, Polyphemus pediculus, Eurvalona sp.,
Aona sp., A carua, Moina sp., Dudaya macrops, Diaphanosoma sp., D. brachyurum,
D. leuchien were identilicd in the first observation. A few number of Daphnia
catavhba (17 units/l) was recorded which was 0.38% of the total cladocerans and the
highest number was Diaphanosoma leuchien (996 units/l) which was 24.87% of the
total cladocerans composition. D. laevis, D. rosea, D. thorata, D. pulex, D. catawba
were very rare. Diaphanosomea sp. (986 units/l) D. brachyvurum (840 units/l) was

available and perennial in this observation.  In the station-2, the cladocerans were
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22.54% ot the total microfauna. Ceriodaphnia sp., Polyphemus pediculus, Sida
crvstalina, Pseudosid bidentata, Daphnia magna, D. galatea, D. longirimes, D.
laevis, D.rosea. D. thorata, D. pulex, D. catawha, Scapholebris kingi. Moinodaphnia
macleavii, Moina sp., Bosmina longirostris, B. coregoni, Macrothrix laticornis, Alona
carua, Dudaya macrops, Chydorus piger were very rare. Diaphanosoma sp. (647
units/y and D, feuchten (979 units/l) were available. A few (38 units/l) cladocerans
were noted in September which was 0.28% of the total yearly occurrence and the
highest number (683 units/l) in February which was 5.20% of the total zooplankton
composition. In the present study Diaphanosoma sp., D. brachyvurum, D. leuchten
were dominant among the cladoceran composition. But this observation is not similar
with that of Anadu er @/ (1991). They observed in Nigeria that Moina macropa was

dominant among the cladocerans.

During the study period the ostracoda comprised of on an average 13% of the total
sooplankton population. In station 1 the ostracoda group was 10% of the total
sooplankton.  Among the ostracods  Ilvocypris  bradyii,  Candocvpria  oshorni,
Cyclocypria  kinkaidia, Cyclocypris serena, Centerocypris sp., Cypria lacustris,
Cyprisdopisis —aculeate,  Encythere —insignipes,  Physocypria  posterotuberculata,
Lucypris virens, Cypricurcus hirsutus and Cypris sp. were identified in the studied
Gulshan lake. The lowest number was Centerocypris sp (34 units/l) and the highest
number was Cypris sp. (166 units/l). Maximum number of ostracodes sp. was found
in April (2525 indiv./l) and minimum number was found in July (225 indiv./l). The
average number of ostracodes was 2650 indiv./l in station 1 at surface layer of water.
Das and Bhuiyan (1974) recorded 8 species of ostracodes from 2 ponds and 2 lakes of

Dhaka city.

5.3 Benthos :

The major groups of benthic fauna were observed throughout the study period. The
benthic fauna ranged from 503 to 1,158 indiv/m® with an average mean data of
702:+152.41 indiv/m” during the study period in the studied lake. Benthic fauna was
sorted as major groups of Mollusca. Oligochacta as well as Chironomidac and other
organisms. The molluses were dominant group among the total benthos followed by
oligochactes, chironomids and other miscellancous group and  their pereentage

composition was 41%. 31%, 23% and 5% of total benthic fauna respectively. Ahmed

Chapter-5 : Discussion 94



Dhaka University Institutional Repository

(1993) reported population density to be ranging from 631 to 2415/m” in pond system,
Murty ef. al.. (1978) reported from 362 to 4231/m”. The West Bengal beels were
blessed with benthos ranging from 90 to 13.238 indiv/m” and also sometimes 0 to
1763 organisms/m” (CIFRI. 2000). Thicnemann (1925) classified a lakebed producing
between 1000-2000 indiv/m® as mesotrophic. On the basis of this classification

Gulshan lake could be placed as mesotrophic waterbed in nature.

Fhe lowest abundance ol benthos was observed in March and highest was in July.
Rahman (2000) reported the highest number of benthic fauna in December in
Rajdhala beel with an average number 1270.01 ind/m” and the lowest 869.14 indiv/m?>
during September respectively. Mondal and Moitra (1976) recorded the highest
density of benthos in summer. Ahmed er. al., (1993) recorded the minimum quantity
of benthos in November (232 ind/m”) and maximum in January (746 ind/m:).
Srivastava (1958, 1959) reported on the bottom fauna of some ponds of [.ucknow,
which exhibited scasonal fluctuations, its total volume being highest during monsoon
months attributable to the dominance of mollusks and oligochactes. CIFRI (1997)
stated productivity of biotic communities like benthos and macrophytes are directly
related to the abundance of organic matter and other morphometric characteristics of
the reservoirs: lack of organic detritus in the reservoirs substratum as evidenced by
the total absence of bottom biota and absence of macro-vegetation have affected
cstablishment of bottom feeders like Cirrhinus mrigala and browsers like Labeo

rohita.

The mulluses showed the highest peak in July (676 ind/m”) and the lowest March
(136 ind.f’m"') during the study period in station-1. Das et al. (1981) observed peak of
mollusces also in July. Ali et al. (1978) recorded the abundance of molluses in the
month of August and October. Among the molluscs, gastropods were the most
abundant group in the lake. Sitaramiah (1966) suggested that the abundance of
gastropods was associated with the occurrence of filamentous algac and permanent

hardness of watcr.
Oligochactes were the second dominant group of the benthic fauna of the Gulshan

Lake. Similar observation was also made by Das et al. (1981), Ali et al. (1978, 1981)

and Ahmed er al. (1991) in Kaptai Lake. During the present study the highest peak of
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oligochactes was recorded in July (392 ind/m™" and lowest in November (125 ind/m”)
in station-1. Similarly highest peak of oligochactes also recorded by Das ct al. (1981)
in July but lowest in December. These findings do not agree with that of Ali et al,

(1978, 1981) and Ahmed ctal. (1991).

Chironomids showed their highest peak in July (172 ind/m” and lowest in summer
(86 ind/m”. Similarly Das ct al. (1981) also found the highest abundance of
chironomids in December. Mondal and Moitra (1976) found the highest peak of
chironomids in February and May. The chironomid larvac were more prominent both

in number and biomass.

Other miscellancous group observed during the present studies included culicine
larvac, leeches. cete. were not regular in occurrence in the samples of different months
and constituted minor group. This group showed their highest peak in March where
Chaoborus larvae were dominated. Their occurrence as minority group may be due to
the fact that the ceological conditions of the lake were not optimum for them.
Nrishnamurthy (1960) stated that dipterous larvae were most abundant in August.
Sitaramiah (1966) classified the oligochactes depending on their abundance in
response to environmental temperature into three types viz.. stenominimothermal,
stenomaximothemal and stenooptimothermal forms. He also reported that the size of
the population of chironomid remained small from October to December but was

large in January and I'ebruary.

The frequency of availability of macro benthos varied in different points. months and
scasons. These differences may have been due to the differences of bottom habitat
(Reid, 1961) and various physico-chemical as well as other environmental conditions.
The differences may also be due to the difference of the volume of mud collected by
the Dredge. Munro (1966) reported that usually in samples high content of decaying
leaves, plant stems and other detritus. the number of benthic invertebrates of all types

variced proportionally with volume of the mud brought by the sampler.
The numerical abundance of the bottom fauna under study fluctuated with month,

scason cte. The highest number of organisms collected in July and this might be due

to the environmental suitability of water body. food available in the bottom soil,
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relatively high temperature, cte. in the lake. Similar indication was given by Welch

(1952).

5.4 Food and Feeding habit of Fish and their growth :

The detailed examination of major food groups found in the eut contents of (. catla,
L. rohitaand L. calbasi were cyanophyceae. cholorophyceac, bacillarophyccae, plant
parts, rotifers, crustaceans, benthos, animal parts, semi-digested materials and mud &
debris. These food groups are represented by a large varicty of genera and a good
number of these are common to the three species of fishes. Despite the fact that
rational cultivation of ¢conomically important fish species was found to be
inconceivable without knowledge of the basic problem of their food and feeding
habits. Food and feeding habit of fish is one of the important biological factors for
selecting these fishes for raising in pond and impoundments, where. they will not
compete with others for food but will live in association, and utilize to the maximum.

all the available food.

Three methods were followed (namely occurrence, points and fullness method) to get
a detailed idea of the food materials of the gut. No single method is adequate for gut
analysis. The food and feeding habits of C. catla, L. rohita and L. calbasu was studied
to average size groups (160mm-360 mm) to observe whether the type ol food
(Quantitative or Qualitative) varied due to three species of fish. The present study
showed interesting food preference. All the fishes fed more or less same food, which

were common in the lake.

Algac. which condensed into groups of blue-green algae, arcen algae and diatom were
found in the stomach of three species of fish throughout the year. I'rom the present
study. it was found that €. carla showed comparatively greater feeding preference for
bluc-green algae in October, November and minimum in April and L. calbasu showed
maximum in January and negligible in November and December. It is of interest that
consumption of blue-green algae in creased with the increase in sire of the fish. These
findings of the present study are more or less in conformity with the findings of

Alikunhi (1937).
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Green algae showed a sccond remarkable variation with respect 1o three species of
Lish-in different months. € carla showed highest rate of consumption on green algae
in December while 2. rohita showed highest rate in February followed by July and L.
calbasu showed highest rate in January. Minimum intake was observed in May in
case. of . catla and L. rohita was minimum in September, L. calbasu. while it was
minimum in April. Similar result was observed by Mustata er al. (1981) in a Colisa
Jasciata. Hynes (1950) reported that the composition of food varied throughout the
year and cach important food tended to have a maximum importance at certain

scason.

Maximum diatoms were recorded in March in case of C. catla, white in the stomachs
ol L. rohita it was maximum in November. maximum diatoms were recorded in
November incase ol Lo calbasu. Minimum intake of diatom was recorded in
December in case ol € catla followed by February in case of L. rohita . Minimum
diatom was recorded in April in case of L. rohita and L. calbasu and L. calbasu
showed negligible in August. Islam & Saha (1975) reported that phytoplankton
production was maximum in June. July and October and minimum in March. From
the present investigation. it is cvident that fish showed increasing demand for diatoms
with the increase in size and fish to fish by percentage of occurrence and by point’s

method.

Presence of considerable quantitics of plant parts including aquatic plants, roots. parts
of'leaves more or less common feature throughout the year in the gut contents of three
species of fish. Maximum intake of plant parts was recorded from the out contents of
O catla followed by L. rohita and L. calbasu. 1. calbasu showed comparatively lower
preference for this item L. rohita and L. calbasu showed negligible in August and
October, November. July. respectively. Similar findings were also reported by
Mustala ef al. (1981) on Puntius sarana. C. catla was found to consume maximum
quantity ol plant parts in November and maximum in July. followed by L. rohita
showed maximum in November and minimum in July, while L. calbasu showed
maximum in September and minimum April. Most probably plant parts were ingested
incidental food. Ahmed er al (1993) also observed plant parts with a less quantity in

the stomach of Mystus vittatus which was predominantly a carnivore.
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The amount of rotifers showed a considerable variation in different length groups. C.
catla showed maximum value for rotifers in September both in terms ol occurrence
and percentage composition of food items. This might be due to the fact that the
physico-chemical variables of the water body were optimum in these months for the
rich abundance of rotifers.

Crustaccans were recorded as occasional food item for three species of fish. Among
crustaceans categorices by copepods, cladocera and ostracods were included crustacean
consumed the highest percentage of food item in the stomach of L. rohita followed by
L. calbasu and €' carla: Similar findings were reported by Rao (1981) on Lizard fish,

Sauricla tunbil.

Benthos was occasional food item of three species of fish L. calbasu showed the
maximum value for benthos in November followed by L. rohita and C. catla. It was
found only few months in the stomach of fishes with negligible quantity in their
stomachs. Qassim (1977) reported that immature fishes preferred insects significantly.
Semi-digested materials included parts of filamentous algace, plant tissues and un-
identificd maximum digested pulpy material. Stomach contents of three species of
lish showed the presence of considerable quantitics of semi-digested material in
February to July. Presence of greater quantity of semi-digested materials may be
attributed to the increasing feeding intensity in the post spawning scasons. It is
apparent from the present study that mud and debris were normally caten and
covering most of the stomach contents as basic food item for three species of fish.,

Morcover. this food item was found to increase with the increased size of fish.

Highest percentage of mud & debris was recorded in I'ebruary in casc of L. calbasu
followed by L. rohita and C. catla. Sugunan et al. (1995) observed that Mugil corsula
consumed abut 73.17% mud & detritus and reported the fish as a mud-feeder, Though
the observation on the feeding intensity of three species of fish based on average
index of fullness the co-cfficient of correlation of average index of fullness between
ol correlation of average index of fullness between C. catla & L. rohita. C. catla &
Localbasu and L. rohita & L.calbasu were less correlated. It is evident from the
present study that in case of three species of {ish there is a lowering tendency in both
average index of fullness. A similar observation was also made by Mustala er al.

(1979) in casc o' N. nandlus.
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The present investigation was carried out in Gulshan Lake of Dhaka city during the
period from August 1999 1o January 2002. The qualitative and  quantitative
assessment of zooplankton composition. benthos abundance. food and feeding of
some fishes in the above lake were made along with the measurement of” physico-
chemical parameters of the lake water which included air temperature.  water
temperature, - transparency. P, dissolved oxyeen, free carbondioxide, alkalinity,
hardness. ammonia and nitrite. The data on different aspects have been analyzed and

discussed. The major findings are summarized below:

6.1 Physico-chemical parameters :

During the study period. it was observed that there was no significant variation of
physico-chemical parameters between surface and bottom layers of the lake. The
average range of air and water temperature varied from 19.33"C - 35.0°C and 18.67°C

35.67'C respectively. The mean value of standard deviation of transparency was
38.36:10.58. The maximum transparency was observed during August and minimum
was during March. It was observed probably due to high solar radiation and less
plankton population. The average dissolved oxygen content ranged from 3.06 mg/l to
7.24 mg/l. The lower values of dissolved oxygen were recorded during spring
(December - April) and higher values were in rainy and summer months.
Carbondioxide level found to fluctuate from average 7.00 mg/l to 15.74 mg/l at
different sampling stations during the study period. The mean value of standard
deviation was 11.2742.39. The hydrogen ion concentration (P') in the water samples
collected front three different sampling stations ol the Gulshan Lake varied from 7.06
to 8.01 during the study period. The average alkalinity concentration ranged from
90.2 mg/l to 138.4 mg/l during the study period. The highest valuc was observed in
May where as the lowest value was revealed in November. The average value of
hardness ranged from 92.1 mg/l to 138.8 mg/l respectively. It showed a low but
oradual increase  from December to April. The monthly average ammonia
concentration ranged from 1.2 mg/l to 3.7 mg/l. Nitrite concentrations varied from

0.04 mg/l 1o 0.21 mg/l during the study period.
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6.2 Zooplankton :

The present study quantitative observations were made at fortnightly intervals on the
zooplankton community of three selected sites in the Gulshan Lake. It appearcd that
the range of zooplankton had fluctuated numerically during the course of the study.
I'rom the accumulated data during the study period abundance of Zooplankton varied
from 21.325 indiv/l in February 2000 to 1.225 indiv/l in July 2000 with an average of
6.426 indiv/l. In all the selected sites scasonal influence on the abundance and
diversity ol zooplankton were profound. The most dominant group was Rotifera
comprising 48% of the total zooplankton population followed by Cladocerans (21%),
Ostracods (13%) and copepods (9%). The pattern of dominance was more or less
similar in the different layers of the water body. The values of t were 0.71, 0.37 and
0.59 in cases of surface. middle and bottom laycer. which indicated that abundance of
zooplankton in different layers were almost similar. Zooplankton abundance varied in
different stations of the studied lake. The highest abundance was recorded in station 3
(8144.77 indiv/l) followed by station 1 (7812.50 indiv/l) and station 2 (6184.08
indiv/l). It was observed that relatively higher zooplankton abundance was found in

the morning.

During the study period. a total of 37 genera and 41 species of zooplankton were
identified in the studied lake. The average value of rotifers abundance was 3440.69
indiv/l. The abundance of rotifers were increased from January to till March and then
oradually decreased till June. The lowest abundance was observed in August.
Brachionus spp was the most dominant rotifers. Seven Brachionus species were
identified in the studied lake. Filinia was the sccond dominant rotifers genus. The
third dominant rotifers eenus was Keratella. Among the rotifers Asplanchna was
fourth dominant genus in position. Polvarithra was fifth dominant genus in position.
Among the rotifers Monostyle was sixth dominant genus in position. Trichocera was
seventh dominant genus in position. Besides. other rotifers such us Cephalodella,
Pedalia. Lecana, Lepadella, Epipheanes, Lindia ctc. were also identified from the
samples of the pretest study. Most of these species were generally abundant from

December to May.

Copepodes were the forth-abundant group of zooplanktons in all the studied areas.

The average abundance of Copepods was 598.86 indiv/L. in the Gulshan Lake. The
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only C. sternus was identified among the collected samples. Cladocera were recorded
as sccond abundant group of zooplankton in all the studied arcas. The average
Cladocerans abundance was 156041336 indiv./l. Bosmina longirostris was the most
dominant identitied genus in the studied lake during the study period. Ostracoda were
identificd as the third abundant eroup of zooplankton in all studied arcas. The average

abundance of Ostracoda was 960,50 indiv/l in the studied lake.

6.3 Benthos :

The benthic fauna ranged from 503 to 1,158 indiv/m” with an average mean data of
702+4152.41 indiv/m” during the study period in the studied lake. The abundance of
benthos on an average was 672215492 indiv/m’in station 1. 733%154.02 indiv/m® in
station 2 and 703+152.76 indiv/m” in station 3 respectively. The lowest abundance of
benthos was observed in March and highest was in July. There were no significant
variation of benthos abundance from August to February and sudden fall in March
and then increasing their abundance till July. Benthic fauna was sorted as major
eroups of Mollusca. Oligochaeta as well as Chironomidac and other organisms.

Important organisms were systematically analyzed.

Mollusca were found as the most dominant group in the lake comprised of 41% of the
total benthic fauna. The monthly average abundance of mollusca was 260+108
indiv/m”in station 1. 279£106 indiv/m” in station 2 and 272+108 in station 3,
respectively. Important identitied genus was Bythinia. Viviparus, Pila & Lymnaea

spp.

Oligochaeta was the second dominant group of the benthic organisms of the Gulshan
lake. They constituted 31 % of the total benthic fauna. The monthly average density
was 216+65 indiv/m® in station 1. 232466 indiv/m™ in station 2 and 22166 in station
3. The maximum number of Oligochacte was found in July (392 ind/m”) and
minimum in November (125 ind/m”). Some important animals were Nais, Dero,

Tubifex. Limnodrilus, spp.

Chironomid was the third in position of dominancy, comprised of 23% of the total
. N g . . . Y
benthic fauna. The monthly average abundance of mollusca was 163+35 indiv/im~ in

station 1. 178434 indiv/im® in station 2 and 171435 in station 3. respectively.

Chapter 6 : Summary 102



Dhaka University Institutional Repository

Identified eenuses were Chironomus. Tanvpus & Pelopia spp. The density of other
benthic organisms was very low. Other animals included Culicinac and other insect

larvac.

0.4 Food and Feeding habit of Fish and their growth :

The major food items found in the stomach of Catla catla, Labeo rohita and L.
calbasu —were (1) algac -bluc green algac (Microcystis, Oscillatoria, Spirulina),
Cyanophyccac (Anabaena, Nostoc). green algac (Chlorella, Ulothrix, Oedogonium,
Spirogyra) (2) plant parts (aquatic plants. root. parts of lecaves) (3) rotifers (Rotaria,
Lecane, Keratella)y (4) crustaceans (Cyclops,  Dhapni and Cypris) (5) benthos (6)
animal parts (fish remains. fish scale, barbles) (7) semi digested materials and (8) mud

and debris.

Analysis the occurrence of cach of the food items in the stomach of . catla it was
found that the algac. especially blue-green. algac, green algae and diatom, plant parts,
rotifers and mud & debris were the most common. Crustacean benthos and animal
parts were represented as occasional food items. Frequency of occurrence of food
items in the stomach of L. rohita showed that algac, plant parts, rotifers and mud &
debris were the common food item. Crustaceans, benthos and animal parts were
represented as occasional food items. Analysis the occurrence of cach of the food
items in the stomach of L. calbasu it was found the algae, benthos, plant parts, mud &
debris were the most common food items. Plant parts, rotifers, crustaceans and animal

parts were represented as occasional food items.

6.5 Relationship between physico-chemical and biological parameters :

The zooplankton population was highly influenced by DO and significant negative
correlation exists between them. The more concentration of zooplankton was found
between 4.5 mg/l and 6.8 mg/l. level of DO. Benthos was positively correlated with
DO and highest concentration was found between 3.5 to 4.5 mg/l level of DO. There
were positive correlation between free CO, and abundance of zooplankton and
benthos. The concentration of zooplankton and benthos was found between 7.5 - 12
me/l.and 7.5 - 13 mg/l level of COs respectively A significant positive correlation

- . ‘ ) T . .
was observed between zooplankton and P oin the studied lake and highest
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concentration of zooplankton was found between 7.3 and 7.7 P level. There was no
significant relationship exist between benthos and the phl value. The abundance of
sooplankton in the studiced lake was significantly influenced by the concentration of
alkalinity. A strong positive correlation was existed between them and  higher
concentration of zooplankton population was observed between 98 mg/l to 115 mg/l
alkalinity level. Benthos was positively correlated with alkalinity. A significant
positive correlation was observed  between  zooplankton and  hardness.  Higher
concentration of zooplankton population was existed between 95 mg/l o 110 mg/I
hardness level. Benthos was positively correlated  with  hardness. A positive
correlation was observed between zooplankton and nitrite while benthos correlated
negatively. Higher concentration of zooplankton and benthos were found between
0.05 mg/l to 0.13 mg/l and 0.07 mg/l to 0.15 mg/l nitrite level. The abundance of
sooplankton was highly influenced by the ammonia concentration and there existed a

strong positive correlation. Benthos showed negative correlation with ammonia.
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The present investigation has been conducted on physico-chemical parameters,
sooplankton. benthos and feeding habit of some fish of Gulshan Iake in Dhaka city.
The duration of study was two and half years. The data of different aspects have been
analyzed and discussed. ‘The fluctuation of DO concentration varied in different
months and mainly influenced by dissolved organic materials, plankton and bottom
vegetation. ‘The study revealed that the concentration of DO was more or less fair for
aquatic organisms except during December to April. when lethal condition was exist.
[t was found that free CO» concentration was high in summer that was appeared to be
crratic. The high CO> content during summer was possibly duc 1o the high
temperature and  heavy rainfall with  heavy drainage. which speeded up the
decomposition of organic materials. The P values were alkaline in nature. Ammonia
coneentration was remained quite over to oligotrophic limit of 0.1 mg/I reflecting the
level of pollution in the lake. The seasonal variation of zooplankton abundance and
their diversity was profound. Gnerally zooplankton was more abundant during the
months from February to May. This was due to lower concentration of DO and higher
concentration ol alkalinity, hardness.  Zooplankton abundance was negatively
influenced by DO. The abundance of benthic fauna fluctuated numerically with
months and scasons. On the basis of benthos abundance during the study, Gulshan
Lake could be classificd as mesotrophic waterbed in nature. The major food items
tound in the stomach of studied fish were algac, plants parts, rotifers. crustaceans,
benthos. animal parts, semi-digested materials. mud and debris. Zooplankton and

benthos occupied the most of the food items of those fish.

One ol the major problems associated with Lake culture was that it was open for all
tor fishing previously by nearby people and the practice prevails, as culture activities
are not familiar as yet. And as residencies surround it, there is always a chance of fish
poaching. So, there should be a strong management authority to guard against
poaching of fish from such Lake. According to the scheme of most authors, Gulshan
Lake falls under mesotrophic category but moving very fast toward cutrophication.
After overall study it is found that the main cause of pollution in the water body is
heavy pressure of localized human activity such as outlet of sewer. cloth washing,
bathing and disturbance in the farm of cattle wading, entry of people to remove the

aquatic vegetation and run of1 passing through nurseries and private gardening.
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I'rom the above study we see that the Lake was moderately productive and little
improvement may make it more productive and important fish resource. Once the fish
bio-diversity of the Study Lake was extensive. The stock was replenished from the
wild source. However. due to various reasons, the stock drastically reduced and some
of the valuable fishes vanished. The situation has been changed and bio-physico-
chemical environment of the Lake improved since the adoption of management
policics. The study revealed that without stocking and standardization of the

management techniques. enhancement of the Lake production could not be achieved.

So, in order to counteract the increasing and acute shortage of animal protein we
should not keep any of our cultural resource unexploited. Lake constitutes a large
portion ol our fresh water resources. Immediate  conservation  measures  and
reconsideration in utilization strategy is required if all such Lakes or beels and other

unexploited water bodies under aquaculture program are to be saved for prosperity.
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Table 7: Fortnightly uctuBbks Yninersitydostitutional Rerasitanio/1) in the water at different stations at 12
PM of Gulshan Lake in Dhaka City.

Snmpliug_ Year Station-1 ' Station-2 ~Station-3

Date | Sarface ‘ Middle ' Bottom I Surface | Middle | Bottom | Surface | Middle Bottom
FAug | 1999 035 025 " 005 1 030 | 605 | 575 | 0% 635 6.30

| 2000 7.75 720 685 T3 690 650 813 130 7.05
‘ F2001 0 685 | 635 625 65 625 | 605 | 705 683 6.65
L odSAwg | 1999 725 705 675 | 710 075 | 655 | 760 | 735 | 710
[2000 0 845 | 810 7600 | 815 750 | 715 | 870 | 825 7.80

2000 0 705 | 68 | 070 | 095 070 | 055 | 735 | 7105 | 695

Usep | 199 675 | eso D25 | e6s | 00 | 620 | 700 | 070 | eds
2000 | 720 | 695 730 680 | 635 | 810 | 760 7.05
_[wo0l} 655 | 635 | 630 | 010 595 | 675 6.55 6.30
15Sep | 1999 | 020 | 600 | 1605 | 590 | 575 | 645 | 625 6.10
k;(&)(ﬁ) | 660 | 625 5 L,A_,(’ 50 605 | 615 | 760 | 705 6.25
2001 ] 6os 585 LS80 | soes | 5500 | 605 | 595 5.70
TOet | 1999 | 605 | 590 590 575 | 5600 | 640 | ols 5.95
2000 630 005 0 1 605 | 560 | 545 | 645 | 015 6.00

2000 | 035 | ¢ 615 600 | 575 | 675 | 650 6.40

150c¢t | 1999 | 535 520 | 505 | 495 | 550 | 335 5.20
2000 | 575 550 520 500 5.90 5.65 5.25

20010 [ 575 555 535 | 525 | 590 5.75 5.55

TINov | 1999 a8s 470 | 455 430 | 500 1.80 4.65
2000 | 520 505 | 465 | 405 | 535 5.05 4.50

2001 | 515 190 175 | 400 | 550 515 4.95

CASNoy | 1999 1 as 100 385 | 370 | 425 | 415 4.00
2000 | 450 440 | 425 | 405 | 465 135 4.15

2000 | 475 165 50 | 425 | 495 180 4.70

I Dec 1999 375 350 340 325 | 395 | 380 3.65
2000 413 420 | 4 3 105 3.85
2000 | 400 385 | 3. 3. 1.00 3.85
I5Dec | 1999 | 355 335 | 3. 375 3.60
2000 | 400 . 385 | 3. 3.90 3.65

2000 | 385 | 3 305 | 3 385 375

C LJan | 2000 | 390 375 55 | 380 | 3. ~3.80 3.65
2001 | 3.90 3.75 350 | 375 3 3.80 3.55
72002 | 4us | 400 | 375 [ 400 3 415 4.00
ISJan | 2000 | 425 105 385 110 3 4.25 410
2001 | 370 355 1 340 300 3 3.65 3.50

2002 | 455 125 | 413 135 1 400 445

Tikep | 2000 | 505 | g0 | 475 | so0 | W 510 4.95
L2000 [ ass 30 | ks | 3o 3. 3.60 3.50
ISFeb | 2000 [ 415 | 405 1 390 | 400 3. 4.15 4.05
l001 | 345 | 325 | 325 | 315 | 3. 335 315
IMar | 2000 | 425 | 410 | 395 | 405 | 390 | 435 4.10
2000 | 325 | 305 | 300 | 305 | 2 3.5 3.00

TISMar | 2000 | 365 | 350 | 335 | 345 365 3.50
L2000 305 | 290 | 285 | 260 3.00 2.85

ClApr | 2000 | 345 | 335 300 330 3.7 3.50 3.35
| 2001 | 350 325 | 320 | 280 35 3.35 3.25

A5 Apr | 2000 | 3095 380 0 305 | 385 | 3 60 | 415 | 405 3.95
L2000 [ 425 | oaas [ w00 | 350 | 330 305 | 440 | 445 415
INay | 2000 | 4 430 | 410 | 425 415 | 4o 480 | 470 4.55
2001 | 145 | 420 | 410 | 385 345 | 490 | 465 4.35
15 May | 2000 | 4 415|405 420 | a0 4.05 135 420 410
2001 |5 530 | 515 | 470 | 455 43 5.40 5.25 5.05
Pdun | 2000 | 485 | 470 4.60 175 455 | 440 | 505 | 490 4.80
2001 )35 605 | 575 | 515 | 4 475 | 530 | sas 5.00

ISdun | 2000 | 535 | 530 | 520 | 525 505 | 490 | 555 | sa0 5.30
2000 | 630 | 625 6.0 550 s 500 | 545 5.25 5.20

I Jul 2000 | 575 555 540 560 5 535 | o600 5 85 5.75
,,,,, 2001 [ 095 675 065 650 03! 605 | 085 0.65 6.45
Sdul | 2000 | 590 | S80 | 565 | 570 | 555 | 540 | o015 | 600 5.75
L ‘NWQ_QQLL 7.35 { 705 | 695 | 705 | 700 | 685 755 7.25 7.05
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Table 8: Fortnightly fluctiRhgbmuniveriitplostitutirah Reppsitdy (m
12 PM of Gulshan Lake in Dhaka.

o

- Sampling

Date
1 \ug

15 Sep

10c

1 Dec

15 Dee

1 Jan

1S5 Jan

C 1 Mar

15 Apr
- _I”\iln_\
IS May

“1Jun

1 Jul

15 Jul

I Noy

1 Feb

IS Feb

I Sep

15 0ct

1SNy

IS Mar

0 Apr A

1SJun

'
|

4
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Y ear
Surface |
1999 1025 |
2000 1 0750 |
wor ogo2s |
1999 | 1080 |
2000 | 0820 |
001 | 875
1999 1100
2000 10960
2001 x 8.85
1999 | 14,20
muu L1030
2001 | 9.35
|<)u9 C 1195
2000 11.20
2001 |9 75
1999 | 1235
2000 | 12.5C
2001 | 43
[ 1999 1 1135
2000 11.20
2001 915
1999 10,75
2000 1 0980
2000 0 880
1999 0950
““““, 0850
2001 810
1999 1 0900
2000 1 0985
2001 | 755
2000 | 0965
2000 | 1050
2002 | 740
2000 | 0905 |
2000 | 13.00
2002 | 7. '0
2000 | 1
2000 | 12,50
2000 | 1165
2000 | 16,50
2000 1425
2001 1540
2000 | 1345
2001 | 1695
2000 1130
2001 1255
2000 | 12,05
2000 | 1550
2000 1475
2000 1 1230
2000 1 15.80
2001 .70
2000 | 1633
2000 | 1005
2000 | 1845
2001 | 0825
2000 | 1520
L2000 [ 0915
’69@, 1340
0l 07.50

Station-1
Middie

]( 40

785
x 33
1«)9\
UX 7\
890
1123
09 83
903
11.35
10.45
9 50

12.10

I(

7 ()\
0980

10,70
7 D\
()‘) 35

1180

17.00
1445
1565
13.53
17.05

13.55

1275

1245

15.85
il
12.75
1605
11853

1670 |

1025

18.05 |

|
|

|

|-

o/l) in the water at different stations at

Station-2 __Station-3
Bottom Surface Middle Bottom Surface | Middle Bottom
10,75 1090 1Lt [ 113s 10,05 1030 1045
0815 | 0700 | 0735 0775 | 0800 | 0830 08.50
850 875 | 895 | 905 | 800 825 8.40
LIS | 1o | s | on3s [o10ss 1070 10.85
0850 | 0845 08 05 0885 | 0815 | 0825 0855
910 | 895 | 910 | 930 | 860 | 875 895
140 | 1150 LL4s | 1168 1080 | 1095 11.05
19,90 09 70 0990 | 1000 09.65 | 0975 09 90
915 915 935 9.0 865 | 880 | 895
1150 1180 | 1195 | 1215 | 1010 | 1135 1155
1065 | 0985 | 0995 | 1020 | 1000 10.30 10.65
970 | 965 | 980 | 995 | 915 9.30 945
1235 | 1215 1240 | 1255 | 1175 11.90 12.00
1165 11,00 | 1120 | 1145 | 1150 11.75 11.95
1005 | 995 | 1005 1025 | 955 | 975 9.80
1270 | 1250 | 1265 | 1275 | 1220 | 1245 12.60
1295 1285 | 1295 | 1320 | 1275 | 1290 13.00
1090 | 1075|1090 | 0005 | 1025 | 1035 10.50
1175 | 11ss 11.70 1185 | 1125 | 1145 1160
1165 1150 1160 17s | 1 11.60 11.85
1930 955 S| g0 | 915 9.35
1 1090 | 1o S HAs 1160 11.75
25 | 1020 | 1035 | 1050 | 1000 | 1030 10.60
915 895 | 910 | 935 900 | 920 935
1025 1005 | 1045 | 1060 | 1050 10.75 10.90
0890 | 0880 0895 | 0900 | 0950 | 0960 09.80
810 835 | 845 | 800 | 795 | 810 8.35
0945 | 0935 | 0945 09.60 09 50 09.70 09.85
1013 1000 | 1035 | 1055 | 0990 | 1005 10.25
785 | 800 825 | 845 | 725 | 755 7.70
0990 | 0975 10.00 0970 | 0985 10.05
1085 | 1075 | 1090 C 1040|1060 10.75
7.65 775 | 780 725 | 135 7.60
0950 | 0950 | 1015 0910 | 0935 09.55
| 1325 1330 | 1345 1250 12.65 12.75
7.40 730 7.55 7.00 7.25 7.40
1140|1165 11.80 1115 11.35 11.55
80 1270 | 12.90 13.00 1260 | 1270 12.85
es | 1175 | 12 1225 | 1170 11.95 12.10
1730 18.25 2005 | 1875 | 1535 15.50 1560
1460 1450 14.70 LIIS | 1435 14.60
1585 1590 | 1595 | 1625 | 1250 1"'12.5% 12.70
1370 | 1350 1370 | 1395 1305 | 1325 13.65
1710 | 1925 1965 | 1975 1585 | 15.90 16.00
1380 | 1370 1395 | 1425 1105 | 1135 11.70
1270 | 1280 | 12.85 13.05 12.70 12.75 12.90
| 1280 | 1265 12.90 13.15 11.65 11.80 12.10
1610 | 1590 | 16.00 16.25 1515 1535 15.55
1525 1520 | 1555 15 80 11.55 14.90 15.15
1290 | 1280 | 1300 | 1320 | 1225 | 1225 12.75
1645 1635 | 1675 | 1690 | 1560 | T16.10 16.55
1095 [ 1200 | 1220 | 1245 | 1105 | 102s 1135
1095 | 1075 | 1695 | 1725 | 1630 16.80 17.25
10,35 1045 | 1085 mg;jg 0995 | 1005 10.45
1870 | 1895 | 1945 | 1980 1820 | 1865 18.90
0855 | 0850 | 0865 | 0870 | 09.75 09.80 09.95
1590 | 1575 | 16.05 1660 | 1505 | 15.65 15.90
0965 | 0900 | 0925 0930 | 0950 09.65 09.80
1405 L‘QEL LSO | 1485 n'v{ 13.75 14.15
0785 08 05 0815 | 0845 | 085 08 65 09.90
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Table 9: Fortnightly [Tuci@bake Haiversitylkostitutiongl Repositarycentrations (p'') in the water at different
stations at 12 PM of Gulshan Lake in Dhaka City.

. Sampling | Year ! ~Station-1 . Station-2 | Station-3

Date ‘ Surface | Middle | Bottom | Surface | Middle } Bottom | Surface | Middle | Bottom

ey 1999 [ 765 | 70 | 785 | 73S 780 | 790 755 7.60 7.75

2000 1 730 7.35 755 7.50 755 | 775 | 725 | 730 7.50

2000 0 695 | 700 | 700 | 795 | 7200 730 680 | 695 7.05

TM5Awg [ 1999 0 755 | 760 | 770 | 765 | 770 | 785 | 750 | 755 7.65

2000 0 710 745 775 760 | 765 185 750 | 735 760

201 715 720 730 725 | 730 1 740 | 705 | 715 7.20

I Sep 1999 750 755 1 70 765 | 775 | 785 740 | 745 7.60

2000 0 73 750 775 7.60 7.70 7.90 735 | 740 770

2000 | 725 735 745 735 740|750 | 715 | 7.20 7.30

IS Sep 1999 | 740 745 | 760 | 755 | 765 | 770 | 730 | 7.40 7.55

2000 750 7 60 7.85 770 | 775 | 795 | 745 | 755 7.75

I ,2—‘29'4, 705 1 700 | 720 | 725 | 730 | 740 | 695 | 7.0 7.10

10ct | 1999 | 745 | 750 | 765 | 760 | 765 | 175 735 | 740 7.50

2000 | 755 | 765 | 795 780 7.6 7.95

20010 75 720 | 730 730 AR .25

15 Oct 1999 | 735 740 | 755 | 750 7.35 7.40

2000 | 745 750 775 | 170 7.55 7.80

2000 1720 725 735 | 735 7.25 7.30

CoaNey 199 D72 [ o730 | 7as 7.35 R 725 735

2000 7490 | 745 [ 765 | 760 A 7.40 7.65

2000 | 755 | 760 [ 765 7.70 - 7.30 7.35 7.45

CISNov | 1999 | 730 735 | 750 | 740 710 | 720 7.25

2000 | 723 735 | 755 | 7150 T 7.25 7.50

2001 | 7063 770 | 785 7.70 7. 7.45 7.55

T ibee | 1999 1 735 1 740 | 750 | 78 7 735 7.40

| 2000 | 745 155 | 1.0 763 7 745 7.65

001 745 750 | 7060 | 755 7.45 7.50

C ISDec | 1999 750 755 | 765 | 760 750 7.70

2000 1 755 | 760 775 | 7170 7.55 7.80

2000 0720 | 725 | 735 | 745 7.25 7.30

Pdan [ 2000 | 765 | 770 | 785 7.75 7.65 70

2000 760 | 765 | 780 | 780 7.65 7.85

. 2002 735 7.40 750 7.50 7.30 7.40

15dan | 2000 0 780 | 785 [ 800 | 790 7.75 7.85

2000 | 770 775 795 | 785 ~7.70 7.95

2002 | 755 7.60 770 | 765 7.50 7.55

Ikeb | 2000 | 775 780 | 790 785 765 7.80

L[ 2000} 780 | 785 805 ] 790 7.80 8.00

ISFeb | 2000 | 7065 | 770 | 785 | 775 7.60 7.70

{2001 ) 785 | 790 | 810 | 795 185 8.05

IMar | 2000 | 755 | 760 7.70 7.65 7.45 7.50 7.65

- 2000 | 790 | 795 | 815 | 800 7.85 7.90 8.10

15 Mar | 2000 | 750 755 | 770 | 765 7.35 7.45 7.50

_J2000 | 780 | 785 | 805 | 795 7.80 7.90 8.00

1 Apr 2000 | 760 | 765 | 775 | 770 750 7.55 7.65

L2000 778 7.70 780 7.83 770 775 7.85

ISApr | 2000 | 705 775 785 | 780 755 | 765 7.70

- 2000 | 765 | 770 | 785 7.75 7.60 7.65 7.80

1 May 2000 740 745 | 755 7.60 725 | 735 7.50

200 750 | 755 | 780 760 755 | 760 2.75

ISMay | 2000 | 745 | 750 | 755 | 750 700 | 715 7.25

2000 | 760 | 765 | 775 | 770 750 | 755 7.70

Pun | 2000 | 735 | 745 | 750 | 745 7.00 7.15 7.20

|2oot p 75 | 750 | 765 | 730 ke 7.20 7.25 7.45

15Jun | 2000 | 730 7.45 755 | 7150 | 7 700 |75 7.25

o0 725 735 | 745 | 755 | 700 785 | 735 1 743 760

1 Jul 2000 | 755 703 770 | 775 780 | 185 735 | 745 7.60

2000 715 723 730 745 | 755 1 7.00 725 | 735 7.40

15 Jul 2000|7440 745 750 | 760 | 705 | 775 | 720 | 725 7.35

Lo o70s ] 700 720 715 | 720 7.30 715 | 725 7.30

Appendix : A 126



Table 10: Fortnightly fluct@hekaoivarsitd lostituiieodlRepesitao/1) in the water at different stations at 12
PM of Gulshan Lake in Dhaka City.

Date
I \ug

15 Aug

15 \cp

1 0ct

15 Oct

1 Nov

fromeseom., oo
IS Nov

I Dec

15 Dec

~1Feb
15 Feb
1 Mar
15 Mar

IS Apr

I May
1 Jun
IS Jun

1l

Sampling

7lSc|)rr

1 Jan

1S Jan

L Apr

ISy

1999
2000
2001

1999
2000
2001

1999

2000

1999 |

2000
2001
1999
2000
2001
1999
WJ()
’nnl
1999
2000

2001 |
1999

2000
2001
1999
2000

2001

1999

2000

2001
2000
2001

()()()

2001

2002

12000

7()()1

7()()()

7()()1

1 2000

2001
2000
7()()1
’()()(J

2000

2001
2000

2001

2000
| 2001
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Surface

1230
1165
11400

1175

112.0
11150
113.0

1065

109,50

109.5
09-1.0

106 00

1030
099.5

102 w() i

0‘)\ ()
l()h 5
106 \()

0915

110
105.50
098.0
1195
108.00

1065

1230 |
112.50

110.5

R R e R
NI iws —
wmio =]

) |l La Lol
T
o

10
‘i

oo
n|n

1 [TV

Station-1
Middle
119.5
1140
| l 2.50
g 1 ]
|()‘) ]
l(}‘) U(}

I()‘)j )

102

,,LZL*‘
106.5
092 5
10:4.00
099 3
096 0
99 30
0915
l(h ()

102,50
0895

110 ()(

Il7()()
lll()
178()
IISNU

(VS RE SSREPS R S Al
lin

(ST RN RN-ARET ko,

;_Ill

Slutii-on%l

~Station-3

Bottom | Surface Middle l lrinrnum Surface Middle | Bottom |
6.0 1205 195 | 1175 | 1140 | 1125
1105 1180 110 1125 110.0 106.5
10900 | 11700 | 10450 | 1100 L1000 10750 | 10500
1100 1205 | 1185 | 1160 | 1155 | 1120 109.5
1063 1150 110 | 1075 | 1085 | 1055 102.0
106,50 11550 | 11200 | 10950 | 108.50 105.50 103.00
045 | 1175 135 | 1095 | 1095 | 1065 102.0
1000 | 1095 | 1000 | 1025 1025 | 1000 0985 |
10450 [ 11L00 | 10850 | 10550 | 10650 | 103.00 | 101.00
102 5 1120 108.0 107 5 0SS 1025 099.0
0890 096 3 0935 | 0900 0915 088 5 0860
10230 [ 10950 | 10650 | 10350 | 10450 | 102.00 | 100,50
096.0 4 1075 | 1035 | 1000 | 0995 096.5 092.5
092.0 100.0 0975 | 0910 0950 | 0915 088.5
9700 | 10500 | 10250 | 100.00 | 9950 | 97.00 95.50
0895 | 0985 | 0955 | 0915 | 0925 089.5 088.5
1015 *_112} 1060 | 1035 | 1055 102.0 098.5
10000 [ 10950 | 10600 | 10250 | 10250 | 100.00 | 9850
0880 [ 0950 0925 | 0900 089.5 088.0 087.5
1085 | 175 | 1125 | 1075 | 1120 | 1095 106.0
10050 | 10850 | 10500 | 10250 | 10200 | 10050 | 9850
0910 | 1025 | 0995 | 0965 0955 | 0925 089.0
oo |20 |oaes | 1125 | 1175 | 1140 110.5
0400 | 11100 | 10850 | 106,00 | 10550 | 102.00 | 100.00
0995 | 1100 | 1065 | 1025 | 1025 | 0985 096.0
1165 | 1205 120.0 1180 | 1210 | 1175 113.0
10830 | 11550 | 11200 | 11050 | 10950 | 10600 | 104.50
1025 | 4o | lllA_*W"IiT(_) 1083 105.5 101.0
1195 | 1280 1245 | 1205 | 1235 120.5 118.0
S 11200 | 11850 | 11650 | 11400 | 11350 | 11150 | 109.00
1095 | 1210 175 | 1140 | 1145 | 1110 1085 |
1200 [ 1295 | 1205 | 1230 | 1260 | 1230 121.5
TS0 [ 12250 | 11900 | 11750 | 11600 | 11450 | 112,00
1 w9s | 1235 xwx oo | r1es | 1125 109.5
| 1265 | 1303 1520 | 1295 1315 | 1285 1255
11000 [ 12450 sz.oo 11850 | 11900 | 11700 | 11550
1160 | 1285 | 1255 | 1205 1195 | 1165 112.0
128.5 1395 | 1345 1315 | 1335 129.5 126.0
1190 | 1325 | 1290 126,5 123.5 119.5 116.0
1320 | 1 1365 | 13 136.0 1335 129.5
1230 | 1355 1315 W'ifvxs 1 1355 | 1735 1205
333 1425 | 1370 | 1335 | 1395 134.0 131.5
1200 136.0 1335 | 1285 | 1285 | 1265 121.0
CI3LS | oS | o1365 | 1315 | 1370 | 1325 129.0
U310 1425 | 1385 | 1330 | 1305 | 1265 123.0
270 | 1360 132.0 129.( 133.5 131.5 126.0
1320 | 1450 141.5 1385 | 1325 129.5 126.0
1245 | 1325 128.5 125.0 128.5 123.5 1215
1350 | 1485 1450 | 1415 | 1355 | 1325 128.0
1200 [ 1290 | 1260 122.5 125.0 121.0 119.5
1310 | 1425 | 1385 133.0 1305 1265 123.0
1185 | 1255 1220 195 | 1210 1185 116.5
126.0 136.0 1335 | 1285 1285 | 1265 121.0
1153 121.5 1190 ' o8s 1160 1145
1230 | 1355 1315 1255 | 1225 120.5
135 | 1I8S 1175 1155 | 1125 112.0
90 o1s2s | 1290 265 | 1235 | 1195 116.0
S0 | oso0 | 113s | 120 | 1o 1125 111.0
1160 | 1285 1255 | 1205 1195 | 1165 112.0
L1095 | 1135 | 1120 110.5 1095 | 1080 107.5
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Table 11: Fortnightly fluct@ke HaivefsitydpetitutianetRepasitoryo/1) in the water at different stations at 12
PM of Gulshan l.ake in Dhaka City.

Sampling . Year | Station-1 | ) Station-2 B - Station-3
Date ' ) Surface { Middle Bottom Surface Middle | Bottom | Surface | Middle Bottom
PAug | 1999 1210 | 180 | 1150 1255 | 1200 | 1165 | 1185 | 1145 110.0
2000 | 1025 099.5 097 0 1050 | 1015 | 0980 | 1005 | 0975 0955
l 2000 | 11250 | 10900 | 10650 | 11550 | 10850 | 10500 | 10950 | 10650 | 102.00
15Aug | 1999 1150 | 1125 | 1085 1205 1160 | 1120 1135 110.5 107.5
| 2000 | 09rs | 092 0895 | 0995 | 0945 | 0915 | 0915 | 089.0 086.5
L2000 1 11600 | 11050 | 10850 | 11950 | 11450 0 11050 | 11350 | 11000 | 10750
I Sep 1999 1115 1085 | 1045 15s | 1120 l 108 5 109 5 106.0 102.5
2000 099 0 0906 3 0940 1010 0985 | 0955 0960 | 0925 089.0
20001 11950 [ 11700 | 104s0 [ 12250 | 11900 | 11750 | 12350 | 12000 | 116,50
15 Sep 1999 | 1085 10s.5 | 1o1s | 1125 | 1080 | 1055 | 1065 | 1025 099.5
2000 1 1015 1020 | 09953 1065 | 1040 | 1015 | 1025 | 1000 097.5
2000 | 11500 | 11250 | 10850 | 12050 | 11600 | 11200 | 11350 | 110.50 | 107.50
10 1999 f 1030 | 0995 | 09 1075|1040 100.0 1015 098.5 095.5
2000|1095 | 1070 SIS | 1070 1020 | 1075 103.5 100.5
2001 | 10850 | 106.00 1150 | 109.00 | 10650 | 10750 | 10450 | 102.00
C150ct | 1999 10975 | 0945 1005 | 0985 1 0945 | 0965 | 0945 092.0
2000 0 1125 | 1090 11555 1085 | 1050 | 1095 | 1065 102.0
2000 110450 | 102.00 | 9950 [ 10650 | 10400 | 10150 | 10250 | 10000 | 9750
SNy | 1999 1 0930 | 0915 | 0895 097 5 0945 0915 | 0925 | 0905 088.5
2000 | 1160 1os | 10835 | 1195 LS 11105 1135 | 1100 107.5
L2000 10250 19950 [ 97.00 [ 10500 | 10150 [ 9800 | 10050 | 9750 9550
15 Noy 1999 | 0965 925 | 0915 | 1015 0985 | 0965 | 0935 | 0915 089.0
20000 1195 1 1140 | LS | 1235 | 1180 | 1145 | 1160 | 1125 109.0
2001 | 107.50 | 10450 | 10200 | 11050 | 10800 | 10650 | 10400 | 10200 | 100.50
CoIDec [ 1999 1 0995 | 0965 | 0920 | 1065 | 1025 1000 | 1010 095.5 094.5
2000 1 1245 | 1200 | 1180 | 1270 122.5 1200 | 1215 | 1190 1175
2000 | 10950 | 107.00 | 10350 [ 11050 [ 107.00 | 10200 | 10750 | 10350 | 100.50
15 Dec 1999 | 1045 102.0 099 3 1065 1040 | 1015 | 1025 | 1000 0975
2000 | 127.0 1245 | 1205 | 1295 1260 | 1230 | 1250 | 1220 120.0
2000 | 11500 | 11250 [ 10850 | 12050 | 11600 | 11200 | 11350 | 11050 | 107.50
Pdan [ 2000 | 1095 | 1070 | 1035 | 1115 1070 | 1020 | 1075 | 1035 100.5
2000 | 1305 1260 | 1240 | 13 1290 | 1255 | 1290 | 1250 122.5
2002 | 11950 | 117.00 | 11450 |1 C119.00 | 11750 | 12350 | 12000 | 11650
C O ISJan [ 2000 ] 1150 | 1125 | 1085 | 116.0 112.0 1135 1105 107.5
| 2001 | 1323 1295 | 1260 133.0 130.5 133.5 130.5 128.5
12002 | 127.00 | 12450 | 12050 126,00 | 123.00 | 12500 | 122.00 | 120.00
1Feb | 2000 | 1210 1180 | 1150 1200 1165 1185 114.5 110.0
a0 1350 1325 | 1305 1335 | 1310 | 1320 130.0 129.0
15 Feb 2000 | 1310 1285 125.0 1305 | 1285 | 1295 | 1265 123.0
2000 | 1395 1 1350 | 1330 1360 | 1335 [ 1380 | 1355 133.5
IMar | 2000 | 1330 [ 1295 | 1200 1330 | 1305 ] 1335 | 1305 1285
2001 [ 142 1390 | 1303 1405 | 1365 1S | 1360 1320
I5Mar | 2000 | 1375 1350 1330 1360 | 1335 | 1380 | 1355 1335
L2001 | 0o 1365 | 1335 1380 | 1350 | 1390 | 1355 131.5
I Apr 2000 | 1350 | 1325 | 1305 1335 1310 | 1320 | 1300 129.0
2000 | 1305 | 1310 | 1275 1345 1290 | 1320 | 1290 126.5
15 Apr | 2000 | 1385 1350 | 1330 1360 | 1335 | 1380 | 1355 133.5
L2000 | 1310 | 1285 | 1250 130.5 1285 | 1295 | 1265 123.0
I May 2000 1415 | 1365 1335 1380 1350 139.0 1355 131.5
2001 128.5 125.5 1240 1200 | 1245 | 1265 | 123.0 1225
IS May | 2000 | 1395 1350 | 1330 136.0 | 1335 1380 | 1355 1335
2001 | 1265 1240 | 1225 1255 | 1215 | 1740 | 1318 119.0
Pdun | 2000 | 1325 | | 1330 | 1305 | 1335 | 1305 128.5
2000 | 1195 | oo | s 123.5 120.0 116.5
I5Jun | 2000 | 1305 129.0 1255 | 1290 | 1250 122.5
T 115.0 125 | 1160 114.5 112.0
1.Jul 2000 | 1265 | 1285 | 1255 | 1215 1200 | 1215 119.0
2001 | 1085 LS| 1090 1065 | 1075 104.5 102.0
ISJul | 2000 | 1210 180 | 115 1255 | 1200 | 1165 | 1185 | 1145 110.0
L 2000 | 1065 1035 | 1000 [ 1065 | 1030 | 1025 | 1035 | 1020 99.5
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15 Jan

Fable 12: Fortnightly fluc RhakasiniversitninstitetiopghRanositothc water at different stations at 12 PM of
Gulshan Lake in Dhaka City.

Sampling
Date
T \u;.,

1 Sep

15 Sep

10ct

15 Oct

1 Nov

15 Now

I Dec

15 Dec

7 ”IS.\|)V|'

1 May

15 May

15Jun

I Jul

15 Jul

o Year | ~ Station-1 B Sl,llle‘Z P ~ Station-3
Surface [ Middle Bu(lom’ \url.lu: Middle ‘vrilhmoim | Surface | Middle Bottom
1999 011 | 012 | 013 012 | 012 [ o013 | o013 | 013 0.14
2000 1 005 | 006 | 007 | o0s | 005 006 | 006 | 007 0.07
2000 | )'rf«)”_' 009 | 010 008 009 010 | o1 011 0.12
1999 009 010 011 0.09 010 49 ll 010 | 0.10 0.11
2000 007 [ o | o8 0.00 007 | 008 008 | 008 009
[ 2001 009 | 0lo 011 009 U orr | 01o 0.10 0.11
Sl [o0oe |07 008 | 007 [ 008 | 009 | 008 0.09 0.09
2000 009 1 009 010 0o8 | 009 010 () 1] 0.1l 0.12
2001 012 | 012 013 009 10 [ odr | 013 | 013 0.14
1999 | 003 ‘ 004 004 | 00 ()( L 006 | 005 | 005 0.06
20000 o1 [ oo [ o2 | oi0 | 010 | ol 012 0.13 0.14
2000 o o 012 [ o010 | o010 T onr | o2 o013 [ o1
1999 | 005 | 006 | 007 | 006 | 007 | 008 | 005 [ 006 007 |
2000 4 014 014 015 | o012 012 1 013 | o015 | ol 0.16
2000 | 010 010 | o1t | 009 | 009 010 | o1l | ol 0.12
1999 | 008 0.09 n 09 | 009 | o010 | o1l 010 | o1l 0.12
2000 0 012 012 )13 009 | 010 | o1l | 013 | 013 0.14
2000 009 1 010 | 0.1l 007 007 | 008 012 | 012 0.13
1999 | 012 002 | 013 | 007 | 008 | 009 | 012 0.13 0.14
2000 0 009 0.09 )10 | 007 | 008 009 | 010 | o1l 0.12
{ mm;] 012 | 012 7*(“\ 007 | 008 0.09 0.12 0.13 0.14
1999 | o no 017 018 0.13 0.14 0.15 015 | ole6 0.16
20000 1 0S| 005 [ 006 | oor | 005 | 005 | 006 0.06 0.07
2001 1() o7 018 013 014 015 | 015 U,l() 0.16
1999 | () 19 019 020 | 015 016 017 018 | 019 0.19
"()()n 0.03 003 001 002 ,U 03 003 | 004 B (} 04 0.05
2000 021 021 | 022 019 019 | 020 022 | 023 0.23
1999 016 | 017 | 018 013 0015 | 015 | 016 0.16
2000 1 002 002 | 003 | 002 0.02 003 | 003 | 003 0.04
| 2001 r 017 018 | o1y | o1 013 | 014 0.16 0.17 0.17
2000 0 043 | 013 [ 015 | 013 | 013 | 014 0.15 0.16 0.16
2000 004 | 004 | 004 | 003 | 003 004 | 004 0.04 0.05
| 2002 | 014 | 014 | 015 0.12 0.12 0.13 0.15 0.16 0.16
w00 009 ] 0 011 | 007 | 007 | 008 | 01 0.12 0.13
2001 006 006 007 0.0 005 | 006 0.07 | 007 0.08
2002 1 012 013 014 010 010 011 013 | 013 0.14
2000 } mn_ um 001 |00 | 005 | 006 | 005 | 005 0.06
2000 | 011 )12 013 | 007 | 008 | 009 | 012 | 013 0.14
2000 1 0.08 () 08 0.09 0.07 0.07 008 009 | 010 0.11
2000 o6 ) oa7 | oas [ oas | o [ o015 | ous [ ode 0.16
| 2000 | 0.13 013 015 | 013 | 013 0.14 015 | 016 0.16
L2000 ] 019 | 019 0.20 015 0.16 0.17 0.18 0.19 0.19
2000 | 011 | 012 | 013 009 | 009 0.10 0.12 0.12 0.13
L2000 | 007 | 08 | 019 012 | 013 0.14 0.16 0.17 0.17
2000 008 | 008 0.09 007 | 007 008 0.09 0.10 0.11
2000 1 014 013 | 015 013 1 013 T o 015 | _0l6 0.16
2000 012 012 013 | 00 010 | o1 013 013 0.14
2000 | 011 012 0ol 0w 0.09 | 010 | 012 | 012 0.13
2000 013 013 0.15 013 013 [ o | 015 ] o6 0.16
2001 0.09 0.10 011 0.07 0.07 008 | 012 | ol2 0.13
2000 | 0.09 010 | o1l | 007 007 | 008 012 | 012 0.13
2000 | 0.06 006 | 007 | 005 | 005 006 | 008 0.09 0.09
2000 [ 007 | 008 | 008 | 006 | 007 | 008 | 008 0.08 0.09
2000 [ 008 | 008 | 009 | 007 | 007 0.08 0.09 0.10 0.11
2000 | 0.09 010 | o011 | 007 007 0.08 012 | o012 0.13
2000 1 o0t fooa2 [ o2 |0 |00 | o0d0 | ol 0.11 0.12
20000 ] 008 008 | 009 | 007 | 007 | 008 | 009 | 010 011
2000 [ 009 009 | 010 | 007 | 007 | 008 | 009 0.10 0.10
20000 0.06 006 [ 007 | 00 | 005 | 0006 007 | 007 0.08
2000 | 007 008 | 008 | 006 -E&;LMZ‘, oo | o008 0.09
129
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Table 13: Fortnightly Tuc Rbatoiniversitnnstitusione! Gepasitprin the water at different stations at 12 PM
of Gulshan Lake in Dhaka City.

i 'Sr‘i-.nﬂmpling Year 1 B Station-1- hp - Station-2 | Station-3
!_ CDate | Surface | Middle | Bottom | Surface | Middle :ﬁBQVI!!)l’IVIV | Surface T_ Middle | Bottom
Taug [ 1999 13 | 13 [ 04 N Iz 1 12 12 & 13 13
2000 Il | Il 21 kD ¢ 1 1.3 I3 14
| 2000 1150 | 155 170 .33 das 1 150 | Lot | 1.65 1LY
15 A 1999 | 16 16 1 7 L4 ET 18
2000 L .4 .5 12 | 13 | 13 | 15 | 16 16
- 2000 1 1es | 170 | ou7s | ouss | a6 | 075 | 175 | 180 1.85
1 Sep 1999 18 | 18 19 | 17 18 8 9. 1.9 2.0
2000 | 17 18 | 18 | 16 | 16 | 17 | 18 | 18 19
2000 | 195 | 200 | 205 | 1ss 195 | 200 | 205 2.15 220
15 Sep 1999 | 20 | 21 | 22 1 20 | 30 31 | 33 | 22 23
2000 ] 19 19 20 18 19 19 | 21 21 22
o L2001 | 225 23 2.35 205 2.10 215 | 235 245 250
FOct [ 199 | 1% 18 | 19 L7} 17 | 18 | 20 | 20 2.1
2000 |22 ' 29 23 1y 20 | 24 | 24 25
2000 | 230 235 | 245 2.15 225 2.40 245 2.50
150a 1999 | 16 17 1 s 16 |19 19 20
2000 | 25 2.6 23 24 [ 26 | 27 2.7
o l2o0r | o245 | 250 230 245 255 265 2.70
I Nov 1999 | 12 1.2 N 1.2 13 13 1.4
000 | 27 | 27 15 26 28 28 2.9
0010 | 208 270 245 255 | 270 275 2 80
15 Noy 1999 | 14 T4 b B3 14 | 1o | e 1.7
000 1 28 28 27 28 | 29 | 29 >3.0
2000 | 250 355 245 255 | 260 | 265 2.70
1 Dec 1999 118 1.8 1o 719 19 20
2000 29 29 38 29 | =30 | =30 >3.0
) 2000 | 235 | 240 220 | 235 | 230 | 255 265
15Dec | 1999 [ 21 | 20 20 21 | 23 | 23 23
2000 | =30 >3.0 >30 >3.0 >3.0 >3.0 >3.0
| 2000 | 245 | 250 213 225 | 265 2.70 2.75
Pdan | 2000 | 25 | 26 24 25 27 2.7 28
2000 1 =300 530 >3.0 >3.0 >3 >3.0 >3.0
2002 | 260 | 265 . 235 245 | 275 280 2.85
15 Jan 2000 | 28 29 2 26 27 29 |29 >3.0
2001 =30 >30 | =30 | =30 >30 230 | =30 >3.0
. 2002 | 285 290 295 255 270 | 280 2.85 2.95
Pleb | 2000 | =30 | =30 | =30 | =30 >30 | =30 | 330 >3.0
201 | =30 230 30 | 230 | >30 | =30 | 330 >3.0
ISFeb | 2000 | >30 | =30 | =30 | >30 =30 | =30 >3.0 >3.0
- 2001 30 | =230 [ =30 3.0 >3.0 >3.0 >3.0 >3.0
IMar [ 2000 | =30 | >30 =30 | 230 >30 | >30 >3.0 >3.0
o J200 | =30 | =30 | =30 | =30 >3.0 >3.0 >3.0 >3.0
15 Mar 2000 | 330 >3.0 30 | =30 T 530 | 3.0 >3.0 >3.0
» 2000 | 28 | 28 2.9 2.7 28 | 28 | 28 | 29 29
I Apr 2000 | =30 3.0 =30 3.0 >30 | =30 >3.0 3.0 >3.0
) 2000 | 24 24 25 | 22 | 23 23 | 3§ | 23 2.6
ISApr | 2000 | 27 | 27 |28 | 26 27 | 27 | 28 | 28 29
2001 | 21 22 | 23 | 20 20 2.1 2.1 2.1 2.2
IMay | 2000 | 23 | 23 | 24 | 21 %] 22 | 22 17 23
2001 18 | 18 19 16 | 16 L7 | 17 1.8 1.8
ISMay [ 2000 | 20 | 201 | 21 | 18 | 19 19 1.9 1.9 2.0
2000 s s e 14 1.4 15 14 15 16
Pdun | 2000 | 16 17 17 s s 16 1.7 1.8 1.8
B 2001 19 20 20 18 B T Y 22
15 Jun 2000 1.2 2 13 10 0 L e 1S
2001 23 23 2. 21 22 ¥ 24 | 25 25
1 Jul 2000 1o 17 1.7 15 16 16 18 18 1.9
- 000 0 17 18 18 | 1o R 20
15Jul | 2000 15 15 [ 16 | 14 4 s | 0E 13 1.4
L 2000 | 14 | 05 s | 12 |3 13 15 1.6 1.6
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Table 14: Fortnightly {luct@hekaWaiversity instipytienatReresiteyvin the water at different stations at 12 PM
of Gulshan Lake in Dhaka City.

. gzinlblfﬁ{ Year Sampling Stations
Date ‘ Station-1 Station-2 ~ Station-3
1 \ug 1999 | 510 595 ] 52.0 ]
2000 85 030 55.5
2001 S050 i 6100 i 5300
15 Aug 1999 i 51 - se0 | ss
w00 55.0 B 95 1510
2000 5300 00 5150
1 Sep 1999 05 - 54.0 - 475
2000 200 55 i 19.0
2001 | 18 50 52.50 o 4550 ]
15 Sep 1999 | 7o B 35 110 1
2000 | 193 530 175
2001 ) 1400 ) 1900 o 41.00
O 10et | 1999 | s 1 49.0 i 420
2000 470 - - 505 455
- 2000 4150 44.50 - 39.50
150t [ 1999 465 38.0
2000 | 4ss 490 i 425
2000 | 3900 X . 36.50
Ny | 199 wo 430 | 38s B
2000 | 130 ] 65 1o
2001 3650 40 00 B 33.50
15\ 1999 80 J 425 1 34.5
2000 | R ) 30 390
2001 | 3550 38 50 33.50
S oIbec | 199 | 365 - 390 B - 33.0
2000 | %0 405 36.5
2001 | 3300 3550 31.00
15 Dec g9 335 360 I 31.0
2000 355 385 - 335
2001 | C o 2s50 0 3s00 29.50
Ldan | 2000 | IR - M0 285
000 ) 330 . 55 | 310
| 2002 - 5 L 134.00 N 2850
S SdJan | 2000 | 285 310 I . 27.0
2000 0o L 335 IR 30.5
2002 2700 2950 24.00
©lFkeb | 2000 | 25 270 22,0
2000 295 310 275
15Feb | 2000 | 20.0 - 245 18.5
B 2001 | 27.0 295 24.0
I Mar | 2000 I 230 B 19.5
2000 | Bs 240 | s
ISNMar [ 2000 | 200 N 285 | s
el s T s 180
1 Apr 2000 29.0 315 Y 26.5
1 2001 | »ns e 205
asApr | 2000 | 270 :"*""f 315 i 255
] 7;00,1#, 260 285 L as0
1 May 2000 1 31s 335 285
| 2001 l 785 i 300 T s
IS May [ 2000 | B Bns T 365 300
- 001 | 310 335 290
1Jun 2000 | 30.0 L 395 B 335
o ooor ] 335 | T30 | 510
ISJun | 2000 | 395 25 3T
T 0 s 36.5
I Jul 2000 0 M5 485 410
________ 2001 | a0 495 B - 425
I5Jul | 2000 | Coass 550 ) 450
L 7”37.()()1” o N l‘)i N A;» ”A - 555 o 475
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Table 15: Fortnightly fluct@hekaboiveisitiinstitutionglRepositeryratures ('C) at different stations at 12 PM
of Gulshan Lake in Dhaka City.

‘unplmu %l.lrllpns 7 -

~ Station-3

29.5/30.0

280280

29.5/30.0

28.5/28.5
28.5/29.0

29.5/30.5
28.0/28.0

290290
30.5/30.0

30.0/29.5

28.5/28.5

295290

27.0/26.5

28.0/28.0

250245

28.0127.5

20.5/26.0
’7 0/26 5
24.5/25.0

26.0/25.0

25.5/24.0

2701275

25.0/24.0

25.0/23.5

215/20.5

19.0/18.5

21.0/19.5

20.5/19.5

20.5/19.0

22.5/21.0

20.0/18.5

2451235

25.5/23.5

26.5/25.5

27.0/26.0

29.5/28.5

28.0/26.5

31.5/31.:5
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29.0/28.0

30.5/31.5

Sampling Year -
~Date ~ Station-1
I Aug 1999 285 30() -
2000 280280
2001 290295
C 15 \ug 1999 285290
2000 285290
2001 | 295300
1 Sep 1999 | 27.5/280)
2000 290290
2001 305300
15 Sep 1999 | 290295
2000 28.5/28 5
- | 2001 290285
1 0ct 1999 275265
2000 28.0/28 0
2001 285715
15 Oct 1999 255250
2000 ] 2751260
B 1 2001 27.0R26. 0
I Nov 1999 2.5/
2000 ¢
2000 25 5/24.
CISNey | 1999 270275
2000 2550245
2001 25.0/24.0
Dec | 1999 235,550
2000 220210
2001 225210
15 Dec 1999 | 225220
2000 215205
001 200200
Ldan | 2000 195190
2001 205195
e 00mss
15Jan | 2000
2001
o |.2002
I Feb 2000
2001
IS5 I'eb 2000
- 2001 27.0/25 5
I Mar 2000 295290
| 2001 285265
15 Mar | 2000 31.5/32.0
2001 B 295280
LApr [ 2000 | 30.0/31.0
~ | 2001 B 315305
ISApr | 2000 | 335330
e | 3206810
1 May 2000 3S320
, 2001 335330
15 May 2000 33 5/355
2001 31033 3
I Jun 7()()( 33.
| 2000 | 35
1S Jun B 7()_()94 31,
| 2001 3
1.Jul 2000 3
o 2001 35.5/3
1S5 Jul ) 7()()() J.0/31 2
I 335340

31.0/30.0

a9 | Gaflea

[fosin
1=
ol

|
|

SRS
R= bl

1w

I
|
|
|
|
|
|

33.0/32.5
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Table 16: Fortnightly {1R6ekeUrivessity InstitubralRepasitorundance (indiv./l) in the surface layer
water at sampling station-1 at 12 PM of Gulshan Lake in Dhaka city.

Sampling I year
Date
I \ug 1999
7((M
2001

15 Aug 1999

2000
2001
I Sep 1999
2000
2001
155¢p 1999
2000
2001
2000
2000
15 Oct 1999
© 2000
[ 2001
1 Noy 1999
2000
2001
R 1999
2000
- 2001

1Dec 1999
2000
2001
15 Dee | 1999
2000
2001
1 Jan 2000
2001
2002
IS Jan 2000
2001
| 2002
1 Feb 2000
2001

CASFeb | 2000

2001

I Mar | 2000

2001

15 Mar ,'7()0() :

| 2001
1 Apr 2000
7 | 2001
1S Apr 2000

7 2001
I May ’U(U
L2001
IS VMay 2000
- 2001
I Jun 2000
70)1

15 Jun 2000

T T()()l
Ldal | 2000

, 2001
15 Jul 2000

2001
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1 Oct 1999

|

=

Rotifers

v\.h

‘OC [£5]
[V NSRRI O Jl' 'l
= Gh & an

‘N

ool
N

=g

T Jjoc|'a ~3

[ 0C | =!'"21D "N |=—|00
TN ERL Y EE P v
= SIS | o

\J
£
1o

57\0

987\
10250

7775
87’\
\\/w
707\
1875 .
1150
2850

0075

' lb’w
1425

9850

Cladoeras

|
RO b ED
(S |

|

'
=g R

|

| —
o |
< e el {0

n 1 Wt |

(=]

N Iaito | o

2

|
|
|

~3
o

Copepodes Ostracods Unidentified TW Total
) sp- | Zooplankton |
275 225 275 ! 1800
S| a0 Tp T o2son f 2500 1TUes0 |
205 325 225 ? 1800
325 350 300 | 1775
230 125 250 I 1900 |
3000 300 215 | a7is
175 150 325 2400
250 325 300 | 2175
325 125 350 | 2275
300 275 350 [ 2850
200 150 3253075
350 525 450 13050
225 | a1 [ a1 2250
250 525 425 2975
a5 | 650 525 3425
325 675 750 | 3900
275 725 625 4050
] 350 825 650 3925
250 623 825 4225
325 700 075 | 5575
325 750 725 4900
100 ~ 000 700 5200
425 ) S 650 5323
375 650 4950
1 s s 625 | 6475 |
) 625 1050 075 | 6250
350 1125 623 1 6375
350 1125 s | 8073
830 e | 1S 7550
923 1750 550 7675
450 | 1750 | 850 9325
) 1325 1850 825 11000
1025 C 2150 725 9900
’ 950 C142s 1225 14250
L rers ] 2050 | 1150 13775
1150 2050 1050 13275
1250 2150 1325 | 17225
2025 | 2450 1350 16925
1650 1975 1025 | 20125 |
1625 1650 950 15600 |
| 1sse 1325 25 16675
11073 2150 1350 19275
1050 1275 17350
800 &5 17800
1250 0650 13875
& 625 14275
550 80 10550
675 525 11325
350 450 8550
100 2 7550
425 275 5325
350 525 5125
o 3 1225
_25 o350 3100
225 325 3700
1250 300 2875
200 325 2750
275 375 2175
225 300 'N";letoo n
250 275 2125
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Table 17: Fortnightly NuRtetadnivessity isgsisetionalBapatiterydance (indiv./1) in the mid layer water at
sampling station-1 at 12 PM of Gulshan Lake in Dhaka city.

Date

I \ug
15 \ug
1 Sep
mlSScpr
10ct
15 0ct
1IN0y
C 15Ny
IDee
15 Dec
15 Jan
1 keh
C 1 Mar
IS Mar

1 Apr

1 VNIny’

15 Jun

1 Jul

e
15 Jul

15 I'eb

ISV.\p'li' 7

I Jun

‘7 S:llilhlihg T
t
|
i

TJan i

- Tsi,il:l_{' N

Year Rotifers Cladoerans (opcpo'«lcisr | Ostracods
1999 650 325 275 300
2000 525 350 200 325
2001 123 375 225 330
1999 150 275 325 125
2000 525 275 328 425
2001 323 250 230 1 M8
1999 1025 S00 350 450
2000 873 525 273 100
2000 |80 | 550 423 550
1999 1425 125 300 250
2000 1450 350 223 275
2001 1330 025 350 325
1999 775 350 300 473
~ 2000 1225 . 625 250 350
2001 850 450 375 575
1999 1025 425 25 | s35
2000 1350 T - A
2000 M1s0 | ss0 | 450 650
1999 | 1375 650 250 500
2000 | 2550 | ers ] 35 LSS |
2001 | 1425 25 s | s
C1999 | 2025 | 750 350 | soo
2000 | 1675 175 v 650
2001 | 1850 930 300 630
1999 2675 1025 350 750
2000 | 2350 025 375 | 825
2000 | 2025 | 1250 325 | 950
C1999 4025 1625 Cas0 ] 90
2000 2850 | 1250 | 250 | 1200
2000 4 3625 425 | 525 | 1025
2000 5125 2125 750 1375
2001 3850 70 | 3 | il
2002 4850 ] 1850 _ 850 1825
2000 | 6200 2850 1250 1025
2001 5975 2175 630 1650
2002 | 5850 2350 25 1 1l#s
2000 0975 3975 1250 1750
2001 l 6875 2750 1025 2025
C 2000 | 8750 1975 1850 1550 |
~ 2000 w”, 6125 | 4025 1375|1375
© 2000 | 10250 | 4750 450 ) 1225
2000 ] 8535 | 1025 1750 2275
2000 7975 3350 1023 1725
2000 | 9750 1230 1475 207
12000 6750 1025 25
2001 7250 725 louu 7
2000 ’ 5425 1275 | 1950
2001 | 5725 C7s0 | s
2000 | 4750 95 | 1215
2000 Loans | 575 | 750
2000 | 2850 075 600
2000 | 1875 350 075
2000 | 875 o000 aso 825
2001 | 1025 81 375 335
2000 1875 630 350 525
2001 ‘ 1325 |42 250 500
7()()() | 725 318 300 425
000 | es | s1s 225 200
H:_ooo oS0 350 250 225 |
2000 | 1025 350 | 175 | 200
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L

U nidentified I Total
sp. Zooplankton

330 1900
325 ‘ 1725
425 1800

100 1875

300 1850
350 11630
dso 277
425 | 2500

425 [ 2800 |
500 2900
175 2775

550 3200

775 | 2675 |
375 2825
05 2875
575 2775
550 3150
550 3350
700 3475
500 4625
00 3800
450 4075
00 4375
125 4175

375 | 5115 |
425 5000
325 | 4875
Cas0 7500
550 6100
650 7250
450 9825
| 75 8125
5500 9625

700 12025
Cl000 11450
750 10800
1150 15100
1225 13900
1450 18575
1025 13925
1000 18675
1125 18300
900 14975
1250 18800
1275 13600

o950 12800 |
800 11425
75 10300
050 8975
625 7525
o450 5600
550 4825
25 | 3575
_AT7s 3025
25 3825
100 2900
375 2200
325 1950
500 1775
275 | 2025
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Table 18: Fortnightly fTuc Rhakasfriversityinstitutiorelfergsitetdance (indiv./1) in the bottom layer water

[~
|
|
|
|
1
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\dnlphnL

Date
I.\u;,:

) IS \ug

1Ot

15 Oct

I Nov

15 Nov

1Dec

15 Dee

1 Jan

15 Jan

1 Feb

15 Feb

1 Mar

05 Mar

1 Apr
15 Apr
1 NI“&,,,

BE May

I Jun

" 15 Jun
LJul
SIS Jul

S

at sampling station-1 at 12 PM of Gulshan Lake in Dhaka city.

~Unidentified | Total

|
o
N

(I
[£S JROPRE IS
~] '

7

i 2125 |

| 5 |t |

| o= W = |t "N

%2 | | "1

R0 | =3 o {00 o | g

|
|
|

~

|37
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Table 19: Fortightly uc@hakeHaiversiosyitytiand Rerpsitadtance (indiv./l) in the surface layer water
at sampling station-2 at 12 PM of Gulshan Lake in Dhaka city.

Sampling Y ear Rotifers Cladoeras Copepodes Ostracods U nidentified Total
Date ) - n - sp- | Zooplankton
I Aug 1999 525 325 250 | s | T s0 1525
2000 | ars & 215 | 275 | 200 | 275 [ 1500
] 2001 50 250 e | s ] w5 ] 1370
15aug | 1999 325 200 250 300 3250 1400 |
2000 150 325 235 350 275 ‘ 1625
2001 275 303 35| 250 — Th 1450
I Sep 1999 775 275 175 325 00 1850 |
2000 625 300 200 250 325 1700
2001 625 275 350 C 00 350 0 2000 |
158¢p 1999 1050 375 275 225 500 | 2225
2000 1150 25 175 275 350 2375
2001 775 350 250 350 325 2050
1 Oct 1999 | 575 E 200 | 400 | a2s 1875
2000 1050 450 150 375 a0 2425
. S 2000 950 425 | 1s T ars I 2600
15 Oct 1999 | 1375 00 175 550 525 3025
2000 | 1400 175 150 650 150 3125
2000 1425 550 3250 | 625 o000 3525
I Nov 1999 1 s Tss a0 | 650 3350
2000 | 2825 | 675 |2 — 8% 4800
C 2001 | ass0 625 22 025 3575
CISNov | 1999 2150 725 273 450 500 4100
2000 | uss0 | Tuas0 | ks | sis | ars 4500
L2001 | 2550 850 | 350 | 650 S50 4950
1Dec 1999 | 2075 | 1I7s 1500 700 a25 5425
2000 | 2400 | 1000 550 800 400 5150
2000 | 3125 135 525 825 000 6300
15 Dec 1999 [ 3875 1675 500 975 375 7200
2000 | 2750 | 1250 o2 | ma7s | 35 | e42s |
- 2000 |47 350 0 | 1025 CAs0 7450
Pdan | 2000 ! 3 o325 | 1325 | " e1s 8025
2000 ) s 1675 | 650 10050
. 2002 | : 225 550 1350 550 8200
ISJan | 2000 | 7025 2825 850 | 1250 1025 12975
2000 | 5775 2475 Ms0 | 1675 | Tooo 12375
2002 | 7250 2675 725 1025 | 825 12500
I Feb 20000 | 77500 3850 1138 1875 1123 —1s7s |
2001 7250 12925 1825 1750 1250 15000
ISFeb | 2000 | 8275 | 5250 1450 1650 A 17600
I T A 3875 1350 | 1325 N 14050
IMar | 2000 [ 4500 | 4275 1575 | 1025 | 550 11925
AAAAAA 2000 | 8200 | a3s0 | 925 1975 | 1150 16600
15 Mar 2000 8325 | 3025 95 1650 | 1125 15050
2000 9250 | ws0 | 650 1275 075 16000
PApr | 2000 | 7025 1750 C 1o | 2025 | a7 12275
7 2000 7025 S50 | 650 | 1150 450 12325
15 Api 2000 5025 1975 s 1625 425 9475
2001 0325 2025 150 575 319750
1 May 2000 | 4325 1375 275 1025 325 7325
- 2001 3350 | 1675 325 575 500 6225
15 May 2000 2550 1025 300 425 225 4525
o 2000 | 2175 s 275 375 As0 4450
1 Jun 2000 | 1425 875 175 | 575 300 3350
Lo T s Tes 20 T s 275 2400
ISdun [ 2000 | 1875 | a5 225 275 250 3050
S T S o875 | 200 | o715 | s 2200
1 Jul 2000 975 650 175 250 200 2250
2000 150 S50 250 | s 250 1575 |
15 Jul 2000 | 225 350 175 200 s | s
- 2000 | 775 375 150 175 208 1700
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Table

Sa mplm;_, 7
Date
1 Aug

b\iﬂl (g

1999
2000
[ 2001
15 \ug 1999
2000
2001
1999
2000
2001
1999
2000
2001
1999
2000
2001
1999

10t

15 Oct

2001
1999
2000
j( )I
1999
2000
2001
1999
2000
7()( )
I‘)‘)‘)
2000
2001
2000
_. 2001
2002
2000
2001
2002

1 Noy
ERERY
1Dec
15 Dee
1 Jan

15Jan

keb |
2001

2000
2001
2000
2001
2000
2001
2000
2001

2000

15 Feb
I Mar

IS Mar

I Apr

15 Apr
2001

2000
7()()1
2000
2001
2000
2001
2000
2001
700()
2001
2000
2000

1 May
15 May |
" 1Jun
1S Jun
ClJul

15 Jul
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2000

2000

20: Fortnightly fluc RhatatiniversivydpstitutideahRepdstiondance (indiv./l) in the mid layer water at

sampling station-2 at 12 PM of Gulshan Lake in Dhaka city.

|

|

I~
1
|~

© Rotifers

173
125
125
373

,"‘;(

325
t)7\
625

' hw()
I’\()_
1275

925

76)“()
06850
5125

5375

Cladoeras | ('(i[)ﬁ[)()(lcs- “Ostracods | Unidentified | Total
B - sp. | Zooplankton |
275 200 275 300 1525
300) 150 250 ) 250 ! 1375
»ns | 250 200 230 ToEs0
225 250) 350 275 | 1475 |
C200 ] 275 350 225 | 1a00 |
275 323 325 325 1 1575
T375 300 - 325 S 325 12300
S350 | 225 | 250 s 1675
25 375 375 | 3500 2375 |
275 250 225 325 2325
300 s 200 T w00 2350
3500 275 | 300 300 2150
275 225 35 025 2075 |
450 200 25 | 300 2200
00 300 350 550 2250
T35 150 450 | s 2300
400 175 [ 375 2500
125 275 s Cas0 2600
I 225 375 CS25s 12800
575 275 150 375 L3925
550 100 500 525 3325
575 300 | 400 325 | 3475
1050 325 1 ars C 250 3575
623 150 625 150 4400
830 325 55 275 | 435 |
87 | 350 675 250 4125
Co | s | e T a0 [ s
SRS 3Rs | T7s | k000 6625
1000 375 1000 375 5325
1300 | 580 8 | w80 7350
1975 675 ' 375 8925
1525 | 350 550 7075
1575 750 400 7850
2675 1025 5500 | 10875
1875 575 850 10200
2275 1125 N 10075
1000 1000 | 13550 |
) 850 1025 12450
1675 1175 17100
1250 815 12475
1325 850 17450
] 1550 975 16850
3025 925 75 13775 |
1050 | 1250 1050 17400
A 975 950 12475
2050 | 50 725 11650 |
1750 | 1050 630 10225
1875 | 625 550 9300
1250 | 850 1 a5 8075
025 450 425 6300
850 | sas 1375 4600
Cnso | 275 525 325 3925
775 325 050 C 250 2650
030 300|275 00 2550
175 275 350 375 © 3000 |
300 200 275 250 2175
275 250 250 325 1650
300 200 iy 300 1450
N 35 150 | as0 1425
500 7S 125 00 1650

137



Table 21: Fortnightly [1bekateivessisy InssitysionalRenesitbryndance (indiv./l) in the bottom layer
water at sampling station-2 at 12 PM of Gulshan Lake in Dhaka city.

Sampling, [ Nyear Rotifers [ Cladoeras Copepodes Ostracods Unidentified | Total

l Date . 1 ) ) sp. L]&planklon
| 1 \ug 1999 630) 375 300 275 350 | 1950
i 2000 525 RS 175 300 3000 1725

2001 725 125 200 25 250 1 TI8s |

15 Aug 1999 175 © 2753 325 i 125 350 4 1850

2000 525 300 | 300 325 | 00 1750 |
2000 550 250 350 IS0 00 1900

I Sep 1999 1025 450 | 250 425 25 2575 |
2000 950 525 300 100 400 2575
2001 930 r 125 125 475 375 | 2550

158¢p 1999 1425 o 325 300 | as0 12950 |
. 2000 1650 375 175 275 425 L2900
i 2000 1325 175 375 350 | a5 2950
1Oet | 1999 s | s | 2s0 | TS 625 2350
2000 | 1325 | 650 | 225|450 | 400 3050
B S 2000 | 850 5500 | 3 | a0 | 550 2675
15 Oct 1999 | a0 | Tse0 | 200 | ses | s00 2975
2000 | 1850 W5 | s | eas | ars 3250
o po200r | moso b eas L 2s0 |0 oaso | eas 3000
1 Nov 1999 1675 575 150 425 525 3350
C2000 12850 | ers | 300 600 3754800
2000 | 1823 750 273 _A75 | ss0 13875
15 Noy 1999 2250 823 325 525 500 4425
2000 1975 1250 375 050 350 4600
- 2000 2450 o | 3500 550 600 4875
Ibec | 1999 | 2950 | 175 R N 5675
Co2000 2625 1025 375 | ss0 | ars 5300
- 2000 [ 3250 | ieso ] sas | eas | 350 6200

15 Dee 1999 | a12s | 1675 525 875 | 215 7475 |

2000 3075 1125 300 1335 50 6275 |
) 2000 | as 1825 050 950 | 250 7925

I Jan 2000 | sa2s | 280 | 725 1450 | 25001 10100 |

2000 [ 4025 | U875 275 | 1550 625 | 8350 |
L2002 ] se2s | 2500 | 850 125 | 350 10800
15 Jan 2000 10930 2875 | o2s | as0 |51 12575
2000 | 612 228 | 675 | 1750 | 1000 1875
2002 | 7250 3125 117s 1250 450 13250
TFeb | 2000 | 7350 | 4250 | 1650 | 1825 | 950 16025
2000 T 7252900 0002025 ] 1123 14275
Feb 2000 | 9325 S35 | u87s | 1615 | 1325 19525
o 2000 | 6450 3975 ] 1250 L ss0 | 150 | 14375

I Mar 2000 | 11875 s 1330 T 205 Cros 1962
I 79917 [ 9875 4750 1875 | 2025 | 925 19450
ISMar | 2000 | 9750 | 3350 | 1025 1875 | 750 16750
- wn 10275 SIS0 1675 1250 19600
Lapr | 2000 f 7750 2175 950 17s 14400
L 2001 8725 | 2975 | 750 975 14875
15 Apr 2000 5875 1950 1325|2023 625 11800
B 2001 7125 2325 975 | 650 12150
May | 2000 ‘ 4850 1075 850 550 9275
2000 | 4123 1875|650 | s 7925
15 My 000 | 2975 1S 625 K 5875

, 2000 | 2650 L1550 375 150 5350 |
I Jun 20000 187\ 1025 450 273 4475
L2010 T weso ] Tw1s | 31s j 325 3550
ISJun | 2000 | 2025 | 650 | 325 1 3000 3825
S T T S T (£ N H R  :
Pdul | 2000 | 1275 | a5 250 | a5 | 375 2750
| 2000 650 550 175 250 300 1925
CIsal | 20000 | s7s o375 | 200 | 225 | s 1700
000 1075 Cas0 |25 200 275 2225
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Table 22: Fortnightly fTuc(Rhake,Haivssipyostitutiongd Regesitadtance (indiv./l) in the surface layer water
at sampling station-3 at 12 PM ol Gulshan Lake in Dhaka city.

S:I’lill)“llﬂ Year Rotifers Cladoeras Copepodes Ostracods Unidentified ( Total
Date ) b ) B ) o - Sp. Zooplankton
C 1 Aug 1999 830 150 325 300 1 % 2275
2000 | 725 175 275 | 350 s | 2250
2000 725 303 250 225 | 35| 1850
15 \ug 1999 650 325 a3 475 150 2325 |
2000 | 775 475 275 525 | 325 | 2375
C2000 T ss0 250 100 350 s 1971 |
1Sep 1999 1125 450 350 575 175 L2975 |
w000 975 805 375 150 500 | 2825
w01 1 950 375 150 525 S0 2750
I5Sep | 1999 1550 575 450 4 525 3525
2000 1725 725 325 5B S50 | 3900
w000 | 1225 | 5500 525 3450
Coroet | a9 L wso | ars S350 3025
2000 | 1375 650 375 3700
2000 | 1350 | es 375 3475
15 Oct 1999 1950 750 400 4675
2000 1875 825 | 350 4775
2000 | 2025 s | s 4650
1 Noy 1999 | 2050 925 335 5025
2000 0 3375 | 12s | 450 6525
B 2000 | 2350 | w00 | SIS 92 T 5600
15Nov | 1999 o83 | wse | ss0 850 800 6225
2000 1 2395 | 01550 ) 578} 1028 | 8\ 6375
2000 | 2975|1223 625 | 1025 | 650 6500
thee | 1999 | 3575 | Heso | e2s | 1350 | 825 | 8025
2000 [ 3025 ] M2se | 750 ] a5 | 900 7350
2001 | 3975 s 750 | 1250 | 773 8475
15 Dee 1999 4575 | 2025 1 as0 1525 050 9225
2000 | 3350 1550 975 1850 550 8475
200 | a0 | 2250 |82 | 1305 | ss2 9202
I Jan ) 7()() \ 4125 2875 | 625 | 1975 N 925 10525
| 2350 | 150 2025 1025 12175
A 2975 950 | 2075 850 11375
15Jan | [ 7975 | 3375 | 102s | 1650 1325 15350
2000 | 6750 | 2975 | 1875 | 2350 | 1450 15400
. S 2002 | 7S S350 ] 850 1425 1025 14175
1 leh 2000 | 8475 1675 150 | 2650 1SS0 18900 |
- 2000 | 8275 T30 | 2350 | 2875 150 | 18200 |
ISFeb | 2000 | 10025 | 602y | 1875 | 2250 10 | 21325 |
L2000 T 770 1 Tdeso | 191s | as1s | 1025 17275
1 Mar 2000 | 8450 4975 | 2025 1525 950 17925
o f20r [ weoso | siasc ol Hss0 [ 2625 [T qooo | 20150
15Mar | 2000 | 10550 | 3875 | 1250 2150 1425 19250
2000 | anm2sf o ars0 | 925 | 1675 1030 19525
TApe | 2000 | 8125 | 2350 | w4s0 | 2450 | 850 15225
2000 | 9i2s | 3i2s | wo2s | 1825 725 15525
ISApr | 2000 | 5875 23500 | 675 | 2050 | es0 11600
- 2000 | 7250 Co2450 | 728 e2s | 675 12125
1 Vay 2000 | sis 1675 | 450 | 1500 600 | 9350
- S 001 | s s | s 950 | ss0 8375
I5May | 2000 | 3150 [ 150 S0 ] I 6250
- 2001 - 2875 | 1550 | 450 5975
1 Jun 2000 2250 1250 325 5225
S 11T N N Y2 A R 4075
15 Jun 2000 | 2350 | 850 | 325 4350
| 20m | 1025 1225 275 3500
Pdul | 2000 132s |87 300 3425
2000 750 750 | 350 2575
15 Jul 2000 325 505 375 2000
2001 | so | a47s 325 2500
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Table 23: Fortnightly fluc RhetapniversivydestitutideabRergsiterdance (indiv./1) in the mid layer water at
sampling station-3 at 12 PM of Gulshan Lake in Dhaka city.

Sampling Year Rotifers Cladoeras Copepodes Ostracods Unidentified ‘ Total
Date . ) - sp. | Zooplankton |
1 Aug 1999 750 375 35| as0 5.1.5 a2
C20000 630 425 350 375 IS0 2250 |
2000 %25 325 250 300 350 0 2050
15 Aug | 1999 323 325 ’ 150 525 175 3000
Lo 630 350 175 550 525 L2550
2001 150 350 325 350 s 1900
I Sep 1999 1225 Css0 !l aas ] o0 | 5500 | 3350
2000 1025 625 150 550 500 3150
2000 1 725 425 475 525 - 525 2675
158¢p 1999 | 1650 Ce00 | s00 375 050 3775
2000 1575 525 325 625 3475
2000 [ 950 550 550 450 | oo 3100
Troet | 1999 T eas | so0 | a0 | ers L s00 | 3250
20000 | 1450 750 | a2s 650 525 3800 |
2001 )'_ 1150 6025 425 675 750 3625
1ISOct | 1999 | 1225 525 3500 | 78 725 3550
2000 1575 025 325 70 | 700 3975
2000 | s 750 7o 1 700 4025
INov | 1999 | 1673 835 050 850 4300
2000 | 2850 750 725 650 5475
2000 | 1750 | 850 85 | 725 4525
15 Nov 1999 | 2323 925 050 675 5100
2000 | 1800 1500 850 55 | 5300
2001 | 2450 975 775 T 050 5500
CIDec 1999 | 2975 1250 9 srs 6225
2000 | 2650 1100 Co2s [ s 950
2001 3250 1325 R ) 6675
TasDec | 1999 [ a3s | 1850 nso | o00 8650
C 2000|3250 1325 425 | 1400 | 725 7125
2000 4425 | 190 | 850 1250 050 9125
Tldan | 2000 | 5425 2450 925 | ass0 650 11000
~ 2000 | 4125 | s | 1675 800 9100
S 2002 | s675 2625|1050 1625 075 11650
S ASJan | 2000 60525 | 2950 C1ss0 | 1250 875 13150
20001 0150 2525 830 | 1850 C12s | 12500 |
20020 6650 305 | 1S s s 13125
I ke w00 | 7235 [ s Ca32s L v1s 2% 15900
2001 | 73| 3250 1225 | 2450 | 1300 15550
I5Feb | 2000 | 9250 3275 2150 1750 1550 19975
L2000 T o000 azas 1575 | 1eso | 1125 15075
1 Mar 2000 | 11250 | 4975 | 162s | 1425 | 1200 20475
B 2001 9150 | 4850 | 197s | 2050 | 1275 19900
I5Mar | 2000 | 8325 | 3650 | 1525 | 1975 | 1000 16475
2000 [ 99rs | a2 | 1750 | 2250 | 1375 19775
1 Apr 2000 7125 2550 1250 2750 1425 15100
2001 7630 3125 850 | 1250 105013925 |
15 Apr 2000 | 5975 2025 1325 ' 1 eris 12400
2001 6125 925 825 11550
I May | :ZQQQ-J Coss L ass0 | 0s0 k 750 9950
L2001 [ aaso L meso |72 | 925 700 8450
ISMay | 2000 | 3100 1275 850 750 o000 0575
- 2001|2050 | ass0 475 ] 825 | 675 5575
Ldun | 2000 2s | s | 62s | 915 575 4325
o laoor T m2s0 ] eso 25| 450 | 550 3725
ISdun | 2000 | 2100 825 | 550 650 | s00 | 4625
200t T uss0 175 325 025 025 3600
1 Jul 2000 850 s 150 S0 475 1 2800 |
2001 | 775 650 | 375 | 350 S00 2650 |
15 Jul 2000 | 725 525 350 450 150 2500
. 2001 | 1200 | s00 ] 3s ] 3 | aas 2775
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Table 24: Fortnightly fluc @hekadnjverssisydestitusiderbRepdsitotance (indiv./l) in the bottom layer water
at sampling station-3 at 12 PM of Gulshan Lake in Dhaka city.

Wjﬂmnplingvz  Year Rotifers Cladoeras Copepodes Ostracods | l‘nidculificvdv{ Total

Date . o - B sp.  Zooplankton |

I \ug 1999 950 630 525 425 \in L3100

i ‘ 2000 725 2y 150 175 ) 325 | 2900
1 2000 700 0 323 - h”, - 22715
L5 Aug 1999 775 25 623 050 600 LG

‘. S 2000 875 650 5500 625 | so0 300
2001 825 0235 150 7 425 525 2850
Asep | 1w Hso | 750 00 | 6o 050 | 3950
2000 1250 805 525 515 623 3800
2000 | 1150 775 550 S50 | e 3700

C158ep 1999 1875 050 575 525 C o700 | 4325 |
2000 w028 750 125 650 [ 050 4500

7 2001 1525 AU 625 550 C7s0 a0 |
I Oct 1999 | 1030 525 175 925 | 3725
2000 1750 930 00 650 4575
C2000 [ 17500 | e | s00 ) 85 4350
150t | 1999 | 1850 | 725 [ 425 2 800 4725
2000 1978 | 825 400 ] 975 725 4900
S 000 1925 | 7000 550 A ) 4825
INov | 1999 T 2050 900 425 800 925 5100
000 | 3aso | es ] s | 90 | s 6475

o 2000 | 2250 | 950 650 50 | 9s0 | seso
15 Nov 1999 | 2775 1025 175 o850 725 5850

2000 1675 02s 975 550 16250
2001 1150 725 925 | 825 L6200

CoIbee | 1999 | 1550 s7s | 1025 | o0 7300 |
000 1350 o075 | nas | 725 7125
2000 1 3625 1 1275 | 825 | 1S | 630 7525
ISDec | 1999 | 4750 | 2025 825 | 1250 | 650 9500
T20000 | 3650 1625 475 ~ 1650 700 8100
T 2000 4950 | 180|950 | 1350 750 9850
Ldan | 2000 o125 | 28715 | 1075 1725 | 600 12400
000 a5 25 | eo0 | 1915 | 9715 10550
2000 | 6275 | 2675 1000 1625 | 7S 12300

15 Jan 2000 | 7650 | 3450 1675 | 1650 | 950 15375
C2000 | 900 | 2975 | a02s | 2150 12000 14250
o002 | s |3 1SS0 | 1850 850 15500
Chkeb | 2000 | w12s | ag7s | 1975 ' | n2s 18425
2000 | 7975 L 3325 | 1350 1 a5 16625
15 Feb 2000 10250 5975 2350 1650 22250
oo fo7sds T 4s2s 1750 1425 17000
IMar | 2000 | 13250 | 5125 1975 1650 1350 23350
2000 12500 5550 2050 | 2750 | 1250 24300

SIS Mar | 2000 ’ Con7so | 3975 | maso | 2325 | wo2s | 20525 |
I T B v A 5125 1975 2450 1625 23950
I Apr 2000 | 9450 2875 1323 2975 | s 18150

L 2001 ' 9975 | 3550 wso | 1775 | 1125 17475
SApr | 2000 | 0750 2750 1650 | 2450 | 1025 14625
T o0 7975 2975 1225 1325 950 14450
1 May 2000 | 5550 2025 mas | 1775 | 825 11300
- 2001 F 4975 2075 925 | rizs ]850 9950
I5May | 2000 | 3623 1625 l2s | 100 | 750 8075
- ) 2000 | 3450 1750 550 925 700 7375
I Jun 2000 2425 425 L7500 | 1250 050 6500
B 2000 2980 s 725 | 62 | e2s | 5350
15Jun 2000 | 2750 930 050 | 825 o000 | 5775
- 2001 7‘ 1650 s 450 | 700 | S 650 4175
fdul | 2000 | u7so [ sas | '; 25 |10 |01 4525
I T YA T ) 100 525 525 3325
15Jul | 0 [ eso | Tsso | aas T aas |50 2900
- f()ﬁ()vl 1s2s | 00 ] 30 as0 | s 3525
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Table 25: Fortnightly {TuciPbake Hrivefsityjosstutisod Reabsitadtance (indiv./I) in the surface layer water
at sampling station-1 at 6 PM of Gulshan Lake in Dhaka city.

liséll'llplil_lvg Year Rotifers | Cladoeras Copepodes Ostracods Unidentified Total
Date | B ‘ ) ) s . Zooplankton
1 Aug 1999 850 | 550 00 | d42s 41 2700
2000 725 525 275 a0 | s 350
w01 91s 350 C2500 | 350 | aas 2350
15 Aug 1999 800 375 o | sso | ss0 ] 2675
2000 825 150 s | se0 | s 2625
2000 975 350 250 350 | aes 2350
S 1Sep 1999 | 1250 0s0 375 550 | 550 , 3375
2000 1000 625 350 325 175 2975
2000 923 ' 725 125 625 so0 3200
158¢p 1999 | 1650 150 325 A | s 3425
w00 1800 575 00 | 450 | ss00 3675
2000 1250 | S50 175 o000 | sso ] 3425
10ct 1999 | 1075 50 3 | ers | 815 3450
2000 1450 800 350 | 600 | a2s 3625
20 DT was [ Te2s | awso ] 750 | 625 3875
15 Oct 1999 75 | e2s | 300 | 750 | 675 | 3825
2000 | 1750 600 275|775 600 4000
2000 | 1750 | 700 | 375 825 | 700 4350
I\ 1999 1875 ' 775 250 o0 | 778 4275
0000 3100 | 7so L 31s | s T sas 5525
000 | 2025 925 350 675 | 7S 4700
15\ 1999 | 2150 1000 W00 |75 625 5150
TR T O AT TR B 800 500 5250
000 | 2075 | S0 550|750 650 5775
1Dec 1999 3175 1375 175 1025 525 6575
“Tho00 T 2850 225 | e00 | Tmo00 | e 6275
2000 | 3350 | wes | exs | 1250 | 600 7250 |
C1SDec 1999 4550 U800 | 625 | 1075 | 475 | 8525
2000 | 3375 1375 wo | 1575 | 650 7375
2000 | 4873 2025 750 C1325 | 5500 9525
1 Jan 2000 | 6200 2575 1025 1750 | 450 12000
2000 4925 2075 s2s | sas | 900 10250
C2002 T oS S 27500 | 878 " 1878 B 12450
15Jan | 2000 ‘ 7275 1 1550 | 1550 | 825 14475
2001 00650 2500 850 | 2025 | 1250 13275
2002 | 7550 o338 1250 1650 750 14525
Tkeb | 2000 | 7825 Cad2s L rers | 2075 | 1075 17075
o001 L 7ss0 | a17s 200 | 2375 | 1300 | 15600
C1SFeb | 2000 | 9800 5600 2075|1875 | 1600 21050
2000 | 6875 | 7s asso |7 | aso 15925 |
I Mar 000 | 12250 1825 1723 CIss0 | ass0 217000
Jo2000 Fwesso | ss o f 0 oo00 [T as7s | Tho7s | 2107
CASMar [ 2000 [ 10775} 3750 _lars 2175 1000 18975
_ | 2001 | llewo | 4775 ] 1825 | 2300 | 1450 21950
L Apr 2000 | 8700 12550 17s | 2925 | 1500 16850
L f.2000 4 9550 | 3325 | 900 165 1125 16550
15 Apr 20000 6250 | 2375 | 4S50 | 2350 | 925 13450
2001 7575 2600 1025 1300 © 900 13400
IMay | 2000 | 5250 | asso | 1075|1625 | 825 10625
001 [T Tass0 2025 L9 800 9175
15 May 2000 3350 1475 o0 | s 7250
2000 3125 1650 L o7msT T 0] 6650 |
I Jun 2000 | 2205 135 1000 s 5775
- C2000 11880 1150 ) 475 6y 4600
[Sdun | 2000 [ 2000 | 775 25 | es0 | s00 4850
I (T R AT 025 375 675 | 535 3475
Pdul | 2000 | w0 | s 325 600 500 3550
- 2001 850 025 300 | 350 | aas 2550
15 Jul 2000 800 1 55 25 | 3000 | 400 2250
20001300 50 200 275 | as0 12675 ]
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Table 26: Fortnightly fTucPhakedinivessity institktiehal Rerebitand ance (indiv./l) in the mid layer water at
sampling station-1 at 6 PM of Gulshan Lake in Dhaka city.

Sampling, Year Rotifers Cladoeras Copepodes Ostracods | l'ni(lcnlil'icdsﬁ j! Total
Date ] ) - D | Zooplankton
I Aug 1999 573 300 223 273 325 B 1700
2000 | 500 325 175 R 300 11600
RITT 030 00 175 150 | 3s ] 1500 |
15 \ug 1999 125 S50 250) o000 350 T ers
000 S00) 225 300 o450 a7l 1750 |
001 S30) 325 200 325 | 500 | 1700
I Sep 1999 1000 s 325 a5 o 2575 |
2000 830 ~ 500 250 i 1 N 375 ) 2350
2001 875 330 300 100 | 350 2475
155¢p 1999 1350 00 315 | 225 | a5 2775
~ 2000 | 1275 | 325 200 | 300 a0 2550
o201 s 535 350 350 | a5 2800
1 0ct 1999 | 725 375 275 a5 T 00 2500
2000 | 1150|550 225 |31 | a0 2700
2000 | 950 150 125 415 | 575 2875
15 0ct 1999 10000 | 480 200 S s00 | ss0 } 2700
2000 1300 425 LA 525 525 2950
2001 1225 575 475 025 60 3500
INov | 1999 1250 600 225 Cas0 ] 625 3150
C20000 2375 625 Cs00 | sas T a47s 4300
- 2000 1550 625 400 | 600 | sso 3725
15 Nov 1999 2000 725 325 25 425 3900
2000 [ Iss00 | a2s0 | 3500 | s2s 350 4025
2000 | 1875 775 450 ~ 650 | 525 4275
1Dec 1999 7525 1000 375 625 125 4950
2000 2225 973 325 C750 | as0 | 47as
2000 12350 925 175 ‘ 575 5050
15 Dec 1999 4000 1600 425 7300
2000 \ s | i2as 300 5900
o s s | es 7125
Tdan | 2000 | 4875 625 9250
2001 | 3750 350 7800
| 2002 | asos ) 750 8875
© 15Jan 2000 lv 6125 s 11600
2001 | S8 o0 10975
] 2002 T 6025 9 11250
T I keh w0 | ers | 1150 14450
2000 10650 >7<m » oo | 2000 | 1025 13375 |
15keb | ’(m() 1 sos a5 1725 S50 | 1250 17975
- T Ten2s | oo 1350 | 275 | eso 13600
N ar | "()oo - 10125 S Coow2s | aiso 0 9rs 18400
2000 | 8475 ol aeso | 2250 | 925 17850
ISMar | 2000 | 7875 B 0000|1650 875 14675
2000 T 9625 ) s 2000 1000 18175
PApr | 2000 | 6650 | 2000 950 2450 1150 13200
- | 2000 | 7150 2050 700 950 | 900 12350
15 \pr 2000 | 5325 1850 C12so | a7so L 7s0 10925
201 S0 | TH9s0 725 915 | s 9925
I May 20000 | o2 | 12s0 | 900 | miso [ 700 | 8e2s |
. A 2000 | 4023 1375 550 675 550 7175
15 May 2000 | 27 L 9s0 | 625 | 550 1 a5 5275
] 2001 | me2s | 12500 300|625 S0 4300
Pdun | 2000 | 800 | 975 | s 750 w0 3350
fffff L2000 T oo 800 32 | 250 | 450 2825
S 15Jun | 2000 [ 1750 | 575 325|450 | 373 3475
- 2000 11250 400 1200 | wrs L300 2675
Tdal | 2000 | 700 325 275 | a0 | 3as 2025
2000 350 525 200 s 30 1750
15Jul | 2000 | s2s | 300 200 200 0275 1500 |
7 2001 1000 325 150 Co7s L  s00 950
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Table 27: Fortnightly {Tuc RhetiabniversivydestitutidoabRepdsiiordance (indiv./l) in the bottom layer water
at sampling station-1 at 6 PM of Gulshan Lake in Dhaka city.

AS:(mpliug [ Year Rotifers Cladoeras l Copepodes Ostracods Unidentified Total
Date ‘ sp- Zooplankton
TAwg | 1999 | 575 ] 225 ' 200 o200 | Aﬂa()(l) 1300 |
2000 150 230 150 230 225 1325
Co2000 500 |0 l 50 | 11 250 | T3Ts
15 Aug 1999 250 200 | 200 275 C275 | 1200 |
2000 350 ) 173 | 250 aks ] 200 - 1300 R
2001 hE 250 I 175 225 300 1275
1Sep | 1y 800 ‘ 300 250 o350 | s 2025 |
2000 0650 330 200 o325 | k000 1825
2000 | 325 350 225 325 350 1575
158¢p 999 000 | 250 325 200 | 325 2100 |
2000 975 235 150 | 250 100 2000
2000 | 050 3000 100 300 00 1950
1 Oct 1999 | 525 Cos0 200 30 | ss0 1875
2000 | 850 325 200 | 300 [ 325 2000 |
2000 725 | w2s | aes | aas [ aso 2450 |
15 Oct 1999 | 800 00 | s | 350 375 | 2000
2000|900 250 | aso ] so0 | 3500 2150
2001 825 475 350 | aris [ a0 2525
CiNev | 1999 | 8s0 b a5} 200 | 325 T 450 2250
2000 | 1950 | 375 | 250 450 400 3425
a0t | 97s 550 325 450 | s00 2800
15 Nov 1999 | 1625 525 300 I 350 3175
2000 | 1150 930 325 450 300 3475
001 | 1550 | o000 450 500 BERE 3625
1Dec 1999 ~ 2125 700 300 o550 | awo 4075
2000 1925 630 250 630 33 3850
2000 | 2325 1 s | soo | e2s | w1s | a0
C O 13Dec | 1999 } 3525 1000 | oo 800 |35 0350
2000 | 2125 1000 325 1000 425 4875
2000 |38 1250 550|775 350 6775
dan | 2000 4 450 | ries 400 7650
2001 3 300 1250 575 6700
T 2002 A 625 |00 | as0 7925
15 Jan 2000 5 1000 o800 | as 10400
2001 S s | 12es 00 9525
2002 825 950 as0 | 10350 |
Theb | 2000 125 950 1325 |75 | 12450 |
o200 ] 6250 _os0 o f o leso | 875 | 12025 |
ISkeb | 2000 | 8100 1325|1025 | 1000 | 15875
2000 | s 1250|1000 825 11750
[ Mar | 2000 | 9775 f2s | 925 | 825 16775
L AL, 5 _s o ueso | 750 16125
2000 | 7125 825 1250 800 12950
N T T T 1125 s | 850 16100
1 Apr 2000 | 6500 725 | 2025 | 950 | 1182s
2000 6250 550 75 725 10275
15 Apr 2000 | 480 1000 Hso 000 | 9225
- 2000 | s025 | 1450 550 750 55 8350
[May | 2000 | 4125 | d000 | 7500 p 950 | 02s 7450
2001 3625 1125 500 525 125 6200
ISMay | 2000 | 225 |70 | osso |35 | 3s0 4200
L2000 | a2 8s0 250 | as0 [ aas 3100
1Jun 2000 ‘ 600 625 1 300 525 | 395 2375
2000 | 800 050 250 200 400 2300 |
15 Jun 2000 | 1250 o850 300 325 | 00 2725
‘ 7 2001 950 325 175 350 275 2075
I Jul w00 1 so0 250 200 Cas0 050 1450
. 2000 | a0 a0 ;o | 1o | 25 | B
15 Jul 2000 | 325 230 225 175 175
7 w0l | 0 1 200 ] 17 150 ) 1475
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Table 28: Fortightly (TucRhakedrivstsitnfessitutidoad Readsitertance (indiv./1) in the surface layer water
al sampling station-2 at 6 PM of Gulshan Lake in Dhaka city.

( Sampling Year Rotifers Cladoeras Copepodes Ostracods l‘ni(lcnlil‘i;-;I-T Total
| Date P ) . ) Sp. . Zooplankton |
L1 Aug 1999 600 100 250 o250 325 | 1825
‘ 2000 350 450 225 275 350 | 1850
\ 001 L 678 325 225 200 | 300 175
CIs Aug 1999 | 150 250 300 T a00 | 335 1725
2000 550 325 275 350 350 1850
2000 1 350 | 225 350 | 350 S350 1625
USep | 1999 1000 Ca7s ] 275 | a0 | 00 *_'P 2550
2000 975 550 250 450 150 2675
2000 | 750 ss 35 | 325 350 L2300
158¢p 1999 1450 300 335 a5 | 2935
2000 1 1600 200 Co3000 | as0 2950
| 000 1ITS 350 S0 150 3050
Croa |19 00 ’ 275 | 450 | evo | 2325 '
2000 | 1350 250 400 | a7s 3150
o001 LT TI3s0 s | s ] 550 3300
TUsO0ct |19 | 1200 25 | 500 | s 2975
2000 1500 200 550 175 3225
2000 1550 725 C 350 | 600 | 600 3825
TNov | 1999 1 1623 550 225 400 500 3300
2000 \ Cooo800 | 700 |3 | ss0 | 400 4775
2001 725 600 300 i 175 450 3550
15 No 1999 2225 850 300 oS00 550 4425
2000 ] 1925 1so | 350 | eo0 [ a5 4450
2001 425 | 925 375 1 ss0 | 35 3800
1Dec fo9s | 2000 s | s 725 0o 5600
C 2000 [ 2000 | 1000 | aso o f 750 450 5250
2001 ] O T2s0 ] 525 700 475 5625
1SDec | 1999 | I s 475 825 | 300 7350
2000 | '302('__ 250 | ks 1250 25 6275
B 2000 | 4350 | 1875 | 550 875 350 8000
2000 4 8250} 2325 00 1825 325 9925
2000 | 4800|1900 30 | uss0 | ss0 9200
2002 | 5625 2550 825 s | a0 10825
15 Jan 2000 | 6330 2925 oo | 1250 | 825 12050
2000 | 725 ] 2425 | 700 | U825 | 800 12775
| 2om2 | es7s | 3025 | 950 1325 oS50 12725
I Feb nmo L7000 s ae00 | a7s0 | 97s 15650
2001 [ 7550 | 2975 | 1050 2000 1100 14675
TISFeb | 20000 | 9425 | 4d00 | 1675 | 1750 | 1300 18550
2001 ’ 6525 4025 1350 | me2s | 1050 14575
IMar | 2000 | ni7s0 4325 C2s | 1325 | 1000 19825
2000 | 9750 B lh() . 1750 | 2050 0 [ 9s0 18950
TASMar | 20009625 000 | 1925 715 ] 16475
2001 10350 SIS0 | 1900 | 1200 19350
LApr | 2000 | 7950 1025 2125 | ns0 14300
- Sl 2000 0 ssas | 850 | asso [ 9s0 15025
CASApr | 2000 | 5975 C1250 | 2075 [ 000 11950
2001 7325 950 1125 025 12325
[May | 2000 | 4950 1 &5 | 20 | so0 9275
a0 | ass0 675 |85 | 550 8025
ISMay | 2000 | 3025 S 000 750 | 500 6125
2000 ) 2850 425 650 | 525 5675
I Jun 2000 1925 75 85 300 4525
o o000 L 172 | 100 o425 | 350 | 3850
S A5dun | 2000 1950 350 Cs00 | s | 3750
- 2001 | 1250 00 | 475 375 | 2800 |
[ Jul 2000 | 1Is0 325 Coa00 | a0 [ 275
] 2000 | s 200 s | 0 e
ISJul | 2000 S50 250 | 200 | 31 1775
2001 }7 s | | s 250 | 300 2275
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Table 29: Fortnightly fluctBheke Yaivefsityjossitutisod Readsitattance (indiv./l) in the mid layer water at
sampling station-2 at 6 PM of Gulshan Lake in Dhaka city.

Sa mpling Year | Rotifers Cladoceras Copepodes Ostracods | Unidentified Total
CDate | | - . o " s Zooplankton
I Aug 1999 500 300 305 250 i 275 1550
C20000 450 275 200 225 | 300 1450
w000 | 825 250 200 175 | 250 1400
15 Aug 9o a0 200 © 275 325 325 1525
L2000 T 375 250 500 300 275 1500 |
2000 225 200 | 230 50300 125 |
I Sep 1999 | 935 400 S 250 350 300 2235
C2000 600 125 275 s a0 1825
2000 675 425 o275 | 00 7'4‘ C o325 | 2000 |
15 Sep 1999 | 1200 325 225 200 | 375 2325
000 1225 350 o0 250 1 s 2450
2000 950 150 300 100 I 100 2500 |
1 Oct 1999 075 325 250 375 600 2225
2000 107 425 275 250 | 350 1407 |
2000 1 weas | 500 CO3500 | s a8 2750
15 Oct 1999 ‘ 900 | 350|180 a5 Ss00 | 2325
2000 ' 1so | 275 | 200 | a7s 1350 2450
| 2000 1250 | 650 500 450 | s 3175
TNov [ r99 [ TonR7s a0 [T sen f T Taas T s00 2850
2000 | 2325 | 525 | 225 | 475 | 425 3975
7 2001 1350 450 250 425 400 2875
15 Nov 1999 | 1950 500 325 525 450 3750
2000 118500 | 950 | 300 450 325 3575
2000 [ 1225 725 325 150 1 a8 3175
IDec 1999 2250 800 350 575 200 4TS
S 2000 1850 825|323 _625 | 215 3900 |
2000 T oas0 1 o2s | Ao 600 | 00| 475 |
15 Dec 1999 1 ams 400 | 300 | 700|250 6375
~ 2000 ’ 25000 | 950 350|800 425 5025
000 | 3925 | 7S | 423 75 300 | 6850
Pdan | 2000 | 4625 | 0900 | 625 | 1000 | 450 | 8600
2000 3250 | 1500 25| ns L s00 6800
2000 | 5}75 o ms0 T s 1075 350 | 9500 |
15 Jan 2000 | 5700 2025 1000 S 925 | 525 10775
2001 | m 80 | sos 1325 | M5 9800 |
[ 2002 * mm 2475 725 | 1250 450 11s0
Tkeb | 2000 | ) 3650 | 950 | 1s00 | 900 | 13325
2001 2325|875 | 1625 | 1000 11925
15Keb | 2000 ! 50 | 1ss0 | 112s 100 | 16475
2001 | 3650 | 1250 | 1000 825 12050
I Mar 2000 k 1 as0 | 1300 950 | 800 16850
R ‘ }LODH w0 | s 171s | 95 16300
I5Mar | 2000 | 7550 2950 | 975 | 1325 L 700 | 13500
7 _ 2000 9125 3950 1200 SIS0 1000 16825
I \pr 2000 6025 1775 925 2025 923 11675
- 2000 16715 ss 575 95 | 700 11500
15 \pr 2000 5150 | 1650 100 | 1850 ;i 000 | 9950
| 2001 [ 5250 | 1750 | 675 925 ; 500 9100
IMay | 2000 | 4400 s | w0 | has ] as 7875
] 2001 3825 | 1000 475 | 550 400 | 6250
15 May | 2000 2300 825 | 550 | as0 | aas | T4ss0
o 2001 ) 1625 Colo [ 32s 500 ]300 | 3850
Pun | 2000 | 575 725 375 025 325 2625
, ) 20001 900 025 350 [ 00 150 | 2625
15 Jun 20001500 150 325 375 ) 3050 |
, 2000 1125 425 275 300 350|241
1 Jul 2000 | 650 o30S s 225 375 1800 |
| 20r s 350 | 235 200 325 1525
ISgul | 2000 | 500 | 325 200 17s 3000 ] 1500 |
L2000 [ 750 | 350 250 | a0 21s | T
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Table 30: Fortnightly (ludbatd Yniversity jstisptiandt Repesitbyndance (indiv./l) in the bottom layer
water at sampling station-2 at 6 PM of Gulshan Lake in Dhaka city.

Sampling

Date
I \ug

15 Aug

1 Sep

15 Sep

1 Oct

15 Oct

I Noy

15 \oy

©IDec

15 Dec

15 Jan

CIkeh
15 Veb
1 Mar
15 Mar

1 ,\|)I;

15 Apr

T .\Iay‘

C15Jul

15 .\—lkl;
1Jun
15 Jun

1.Jul

Year

1999
2000
2001

1999
2000
2001

1999
2000
2001

1999
2000
2001

1999
mm)

BT
1999
2000
2001
1999
2000
’()()l
1999
7_()00

'
|
—1
|

i

|

-

] I‘)‘)gww
2000 ’I

,ﬂ“L
1999
2000
2001
7()()()
2000 |
2002 |
12000
2001
12002

2000 |

2001

2000
2001
2000
2001
2000
2001

]
*
1

|

2000
2001

2000

-
a0 |
-
|-

2001

200 ()

i 77’7() )l

7()01
000
2000 |
2000 |
7()(;l \
2000 |
C 2001
2000

=

7())|
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Rotifers Cladoeras Copepodes Ostracods Unidentified Total
) - sp. ~ Zooplankton |
350 300 200 150 | 225 1225
325 2350 203 175 ‘ 250 1225
600 300 250) 250 | 275 1675
250 225 T 275 S5 | 300 1275 |
] 250 S2000 [ 00 T as0 1325
300 230 325 325 | 325 | 1525
523 225 | s 350 325 1575 |
150 275 275 225 3 300 1525
750 S0 380 oo 375 2325
800 300 200 200 350 1850
1000 325 C IS0 30 325 2050
1025 525 oo 550 150 2950 |
S0 | 200 275 S35 1o 1650
950 275 | s 300 3500|2050
1250 o0 [ as0 625 | s00 3425
1125 300 150 425 500 2500
1250 o35 | s | 525 I 2700
1425 725 425 _ 600 T 600 | 3775
1275 350 225 125 600 | 2875
2375 425 [ 2% 00 a500 | 4075
1350 500 350 550 475 C 3425 |
2023 525 © 250 325 425 3550
1675 975 300 450 00 3800
1325 O as0 525 3625
350 375 4750 |
s 350 4475
550 450 5475
25 350 6050
433 300 | 5415
600 100 7800
250 550 0825
1000 Cs7s | 8725
725 425 | 10225
A 875 ) 9850
1325 975 | 11000
850 525 12050
2 1000 1000 | 12900
245 150 iz 13675
3125 | 1335 : 875 13500
3250 1250 | s 800 12450
3350 1350 1000 500 11125
3125 900 | 1850 950 | 14150
20650 950 1625 925 13400
3575 550 N 630 14150
( 1325 | 825 | 875 425 11200
2025 525 1000 100 | 10400
Classo | 30 | aso 450 | 8375 '
| te2s | 325 | 450 350 8625
| n2s | 250 1000|300 C 6600
1250 | 3000 525 325 | s4s
875 250 — 250 C 4225 |
1025 | 225 350 00 4025
775 200 s00 | 375 | 3178
500 150 2500 35 | 2235
350 REA o225 Co300 2675 |
600 750 150 32 ) 325 | 2150 |
925 525 150 | 3 7S © 2000
s 325 200 225 1425 |
200 300 205 B 250 1200
575 325 175 200 | 200 1475 |
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Table 31: Fortnightly {ludbekdYniversity jstisptiandt Repositbrndance (indiv./l) in the surface layer
water at sampling station-3 at 6 PM of Gulshan Lake in Dhaka city.

I Sampling Year  Rotifers Cladoeras ’(‘opépodcs Ostracods | Unidentified Total
} Date ! ) - ) | sp. Zooplankton
\ 1 \ug 1999 1023 600 350 400 500 3075
l S om0 778 675 Css | ws | s | 2815
2001 830 150 350 350 150 2450
15 \ug 1999 723 650 o000 625 525 | 3125
[ 000 | 825 Cos7s | e [ ss L wis | 3075
2000 330 475 175 325 500 2525
’ I Sep 1999 1100 725 -~ 550 550 | 625 3850
J 2000 1125 800 575 525 673 3700
01 97s 650 s o625 | 600 | 3475 |
15 Sep 1999 | 1050 5 500 500 L 70 4125
20000 [ 2000 | 700 ] 150 625 | 725 4500 7
2001 ; 1275 | 80 | 725 | 750 825 4425
1 Oct 1999 125 | sso | sas | 675 1900 | 3775
Do o | sw [ s | a0 | aso | asso
2000|1475 675 650 650 750 4200
C150ct | 19991825 o775 | s | g0 | 825 | 4750 |
20000 | 2025 850 | 350 s 700 ] 490 |
w000 L 250 | 950 C 5500 | e2s 675 | 5350
I Nov 1999 1975 825 C 375 850 930 4975
C20000 3250 900 | S0 975 025 | 6250
2000 | 2423 1025 475 1025 1025 | 5975
15 Nov 1999 | 2750 1050 550 875 | 715 | 6000
Do T2 | s T e [T e | T s | e
2000 3150 Hso 62 p 11s0 | 850 6925
IDec | 1999 ’ 3475 | Us00 ] es0 [ A0 625 | 7400
000 3125 ) M42s ) 7S WIS ) 71 | 7225
2001 3625 1623 750 1325 725 8050
CasDee 1999 L 4675 2000 Cos00 | 1325 7200 | 9500 |
2000 | 3625 135 | s 7S ' 650 | 8250 |
B 2001 | 4875 | 2275 95 | as0 | 875 | 10400
~ 1Jan 2000 1 6250 | 2825 | 1000 1550 [Fi 515 12200
2000 4650 | 2250 075 | 2025 0 900 | 10500
2002 ] e300 | 3025 [ mias 1725 050 12825
15 Jan 2000 7625 3525 1625 1725 1025 15525
2001 | 7025 2875 915 1950 125 13950
| 2002 7_’f C7850 | 3675 | 1750 1925 95 | 16125
[Feb | 2000 | 8050 | 4750 | 2025 | 2425 | 1000 | 18250
o0 3425 | 1425 2450 | 1280 16675
ISkeb | 2000 6025 | 2125 1950 [ s | 22800
7 2001 | 4125 1850 2025 L 1300 1 16600
I Mar 2000 | 5250 2025 1700 1250 23425
000 5375 | 21es 2600 | r12s | 23550 |
ISMar | 2000 | 1 Sl 380 | usso | 2150 | 975 | 20200
. | 12750 | s250 | 2050 | 2375 | 1550 | 23975
I Apr 1 C 3025 | 1250 | 3050 | 425 | 18175
D 1002 3325 | 1850 | 1050 | 17225
15 A ; ' 2625 | N 2525 950 14400
oot | S| T | s | oo | aaw |
IMay [ 2000 | 1975 C10s0 | a8s0 [ 850 | 1150 |
o 2000 | 503 1850 900 1250 930 10000
15 May 2000 | 3450 1550 RS 125 | 8 | 815
, 2001 3325 | a7 | 625 | heso ] 725 | 7450 |
Pdun | 2000 | 2450 1550 00 135 L 600 0625
- 2001 | 2225 1250 | 650 | 750 | 550 5425
15Jun | 2000 | 2775 | 1025 | 575 | 800 450 5625
2001 | a7 650 | sas | Tss0 L ss0 4000
Lol | 2000 | 1800 750 00 ] ers | e2s | a2%0
2000 1025 850 350 | 500 | 550 | 3275
15 Jul 2000 1875 | 625 s 375 | sis | 2925
20001 1450 050 s a0 sso | 3ars
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Table 32: Fortnightly tluct @hekaWoiversitylnstitutipneliRepositedance (indiv./I) in the mid layer water at
sampling station-3 at 6 PM of Gulshan lake in Dhaka city.

Sampling, © Year  Rotifers Cladoeras Copepodes Ostracods { Unidentified Total

Date - - - | osp. Zooplankton
T hawg | 199 700 s ~ 375 0o S0 2400
2000 0625 I oo | ws T a2 2275
2000 575 325 250 275|335 1750
15 \ug 1999 500 350 175 s00 450 2275
2000 T 625 325 125 525 a2 2325

2000 100 100 325 [0 123 1900 |

1 Sep 1999 1123 1 575 500 550 1 s 3250
2000 1000 125 125 a3y 450 2825
2000 650 550 Coas0 | aes ’ 450 2525
I5Sep | 1999 | 1550 550 | 450 | 425 | 6o 3575
2000|1450 500 350 | 400 575 | 3275
o001 | 825 625 500 500 600 3050
T0ct | 1999 900 375 375 500 650 2800
2000 1425 625 400 | e2s | 5500 | 3625
2000 | 1025 50 45 | 475 | 525 | 2900

15 Oct 1999 1200 500 325 700 | 700 3425 |
2000 1825 550 300 650 025 | 3650
A TR N £y A T % 375 050 | 475 | 4100
UNoy | 1999 | 1625 800 375 | 600 | 725 | 4125
2000 | 2800 725 25 700 | 525 5175
- 2001 | 2025 500 | 750 | 825 | 4775
ISNov | 1999 | 2300 s00 | es | b0 4900

_,ZQQU.J,, 1850 60 | 80 | 50 5150 |
o fo2ue g 2675 525 85 | 60 ] 5300
1Dec 1999 | 2750 125 850 25| 5700
2000 | 2550 000 | 975 375 5525

2000 2975 600 S 1025 | 550 | 6425 |

15 Dec 1999 | 4125 650 | 1100 | 425 8050 |
2000 3100 450 C 1250 | 550 | 6600
[0 T s 750|120 650 | 8425
1 Jan 2000 | 5250 900 1325 | 475 10275
2000|4025 55 1550 025 8625
| 2002 ] s470 825 1475 | 525 | 10720
15Jan | 2000 | 6425 1250 1125 | 800 12325
© 2000 T 6000 950 | 750 | o0 12150

20020 | 6750 1325 | 1575 700 | 13200 |
1 Feb 2000 ‘ 7125 1125 2050 12s | 15375
- 2001 ) 7050 | 3125 | wi2s | 255 | a100 | 14925
I5keb | 1)97 9100 2000 | 1925 1250 19600
- S 2000 | 60230 1SS0 | 50 | roes [ 14575
IMar | 20000 | 10250 1650 1375 | 1125 19450
2000 1 9000 B 2050 2750 1150 19675
15Mar | 2000 | 8025 1425 2025 850 16075
- 2001|9750 1825 2325 950 19175
PApr | 2000 | 7000 1325 | 2450 | s 14400
2000 L 7550 10s | 95 13825
15 Apr 2000 6030 1250 ) 900 | 12400
- 2000 5975 1025 o800 11450
1 May 2000 | 5125 925 19500
o 2001 1350 700 | 8200
I5May | 2000 | 2950 775 6225
2000 ] w975 45 5225
Ldun | 2000 | 975 600 [ 1000 4300
| 2001 325 5000 550 3925
15 Jun 2000 11950 5 | s 4500

2000 11623 375 | 600 | 13500 |

I Jul 2000 | 82 W00 | es0 a2 2700 |
2000 T 7s0 325 125 * 100 2425

15 Jul 2000 | 700 | 0 | a0 0ns | 235 |

- 2000 [ 1125 450 S0 ] 300 ] 450 | 2675 |
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Table 33: Fortnightly {lu®hekeiUniversity lssitysiongkRenesitdsyndance (indiv./l) in the bottom layer
water at sampling station-3 at 6 PM of Gulshan Lake in Dhaka city.

V_As;l-l»lrllllil‘lil Year  Rotifers Cladoeras ('upcbu(lcs © Ostracods Unidentified Total
Date | B - ) s Zooplankton |
I Aug 1999 675 350 300 250 | 100 1975
20000 0 600 S50 330 275 | 328 1800
2000 625 100 300 325 ' 400 2050
15 \ug 1999 150 275 125 ~ 350, | 350 1850
000 | 530 300 100 C 350 ] 338 1925
B 2000 550 150 375 | wo ] s | 2275
ISep | 1999 | 725 525 450 | 375 | 400 |7 2475
77()()() | 850 400 J(m 450 | 350 2450
. 2000 | 550 450 375 400 500 2275
15 Sep 1999 1150 330 425 250 1 s00 | 2675
2000 | 1025 375 325 T 375 | 175 1 2475
2000 1 900 T00 550 625 1700 3475 |
1 Oct 1999 | 750 325 300 35 080 2150
20000 | 1125 450 350 100 L s 75
2000 180 600 s | s T 650 3400
1SOct | 1999 1000 O as0 » 25() 450 500 | 2650
2000 | |1‘ 500 ] 200 ) 375 425 | 2625
- 2000 1 2025 850 150 750 575 4650
1 Nov 1999 11250 750 300 | 425 | 35 3250
2000 | 2025 | 625 250 | s2s s 3850
. 2000 2450 700 550 1 825 900 | 5425
15 Noy 1999 0125 823 350 S M0 ] 500|200
20000 1625 1123 425 650 L a0 | a5
001 | 2478 725 600 900 725 5825
1Dec 1999 2425 1000 250 025 435 | ams
2000 | 2125 ] 950 25 | 700 1275 4475
- 2001 | 3125 | 1425 00 [ 117s | 700 7125
15Dec | 1999 | 3830 1150 CAs0 | 800 225 6775
2000 | 2950 |12 225|950 | 350 | 5600
2000 0 ass0 | asso | 850 1425 750 | 9225
Pan | 2000 ! 5025 | 2005 | 625 |95 | 275 8875
2000 | 3750 | 1e2s | a5 1050 25 7275
- 2002 | 5675 2675 925 | 1650 | 675 11600
15 Jan 2000 | 8925 IEELRR 1000 s T e00 ] 10778
2000 1 532a ©212s 0625 12500 800 10325 |
2002 1 028 3123 B s gs 14250
1 Feb 2000 ~ o(m 3750 i 9253 S50 | 82s | 13575
200 T 6200 C3000 | 825 | 1925 L 900 | 12850 |
ISFeb | 2000 76() 4850 Moo | 1s25 850 16425
2000 4 5425 3925 | aoso | Tso | s 12275
IMar | 2000 T 8750 | a4ss0 | m1so | 875 | 95 | 16250
2001 8325 1425 1550 1950 850 17100
15 Mar | 2000 1 ] /jm | 3350 | 1e2s 1625 650 | 15175 |
2001 8425 3950 1425 | 1s2s | 750 16375
Fapr | 2000 ] 06225 2325 825 | 1750 1025 12150 |
2001 6725 2550 725 925 725 | 11650 |
15 Apr 2000 | 5450 1625 950 Tes0 ] 70 10375 |
2000 | 5250 1825 s 9225 |
IMay | 2000 | 4825 | 1250 825 8125 |
2001 3950 1325 500 7100
I5May | 2000 | 2750 | rn2s | a4 5300
20010 1625 | 1000 225 4050
1.Jun Wﬁoon 750 1025 100 3300
2001 850 9253 I 300 ] 350 1 400 | 2825
ISJun | mun L1250 625 375 s |30 | ks
- 2000 [ 1325 400 175 w00 | 31s | 215
Ldal | mno L0630 ) 250 450 | 35 2025
2000 | sas 375 225 35 | 3000 1750
15 Jul 2000 \ 175 s | 200 | Ts00 ] 225 | 1e2s |
B 20001 o 100 250 200 350 2200 |
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Table 34: Fortnightly (1uPhekeHsikersity Ipstitygipratdepasitanandance (indiv./l) in the surface layer
water at sampling station-1 at 6 AM of Gulshan Lake in Dhaka city.

’ Sampling Year | Rotifers
| Date
5 I \ug 1999 925
; 2000 750
‘ 2001 1125
R 1999 830
| ‘ 2000 900
- | 2001 1025
“ ISep 1999 1325
2000 112§
| 2000 1 1450
[ 15 Sep ; 1999 1350
l 2000 J925
| 2001 1625
R 1999 925
S 2000 1028
2001 | 1125
TU50c | 1999 | 1878
2000 | 1825
T ST
TNov | 1999 1923
2000 2950
2001 2225
15Ny 1999 2625
2000 | 1975
2000 | 2875
C1Dec 1999 3325
2000 | 3125
[T | e
15 Dec 1999 | 4325
2000 | 3650
[ s
I Jan 2000 | 6425
| 2000 5050
2002 0850
15 Jan 2000 | 7650
2001 | 6975
2002y 7925
 1Feb 2000 | 8250
o |o200L | 7875
15 I'eh 2000 | 10025
2000 | 7125
I Mar | 2000 13250
2001 11125
U0 Mar | 2000 | 10875
2000 | 12150
1 Apr 2000 | 9250
P 2000 | 9925
15 \pr 2000 \ 6550
- 2001 7325
—Thay |00 | sz
e 2001 T 1650
15 May 2000 | 3450
) 20001 3250
1 Jun 2000 2350
- T2000 | 2025
15 Jun 2000 2250
B 2001 1450
1 Jul 20000 | 1550
2000 1 e
ol | 200 8%
| [ ao0r | 1550
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Cladoeras

625
600
500
100

505
473
673
630

(=]
1y

PO | 5= |
9 — o0

o ||

4 = |

(SRR A
|

2]
=~

S}
Y IRAV

|

wo| oo

SRRV SRS

n

2
PR

Copepodes Ostracods | Unidentified ~ Total

B ‘ sp. Zooplankton

150 150 500 2950 |

323 500 150 2625

100 500 150 2825
150 R B A 2900

175 5715 475 2950
500 550 475 3025
400 625 600 3625

C 50 To00 | 25 | 3350 |
350 00 | 550 3975
400 525 | 625 3625

125 500 600 4075
023 750 | 650 4250

450 s | 850 3475 |
475 650 | A1s 4075
750 80 | 95 | 4350
25 825 | 00 4200
350 | 800 650 | 4275
650 95 | 150 4875
375 700 825 4700

425 825 | es0 | 56715 |
575 x5 |80 5450
500 725 | 675 5650
575 s | 550 5500
700 950 700 6475
525 25 500 6925
650 S 100 | 725 | 6575
675 | 1325 073 7975
675 1125 | 550 8750
550 leso | 625 7725
800 A 700 9900
1125 Ti875 | 525 12575
050 1925 | 850 10625
1275 1925 ~ 750 13775
1650 1150 950 15150

925 | w97s | 12s 13625 |
1825 1650 825 15775
1750 s 17950
1325 1425 16000
2450 1550 21775
1625 1325 16275
1950 ~1250 23125
2325 C 1000 | 22625
1150 fso 19375

2025 1525 23000 |
1350 1375 17150
1025 1225 17650
1625 1025 13650
950 850 12975
975 875 10750
900 875 9300
850 A 7750

025 775 6825 |
650 600 5875

600 650 4850 |
575 550 | 4925
a0 575 3925

BRA 625 3875 |
~ 375 500 2875
325 450 2650
300 A 3225
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Table 35: Fortnightly flucRhakerivessiny jostitutidoab Repdsitantance (indiv./1) in the mid layer water at
sampling station-1 at 6 AM ol Gulshan Lake in Dhaka city.

AS;;mpIihg
Date
I Aug

T 15 Aug
T 1Sep
15 Sep

1 Oct

15 Oct

l> Noy
1SN0y

1Dec
15 Dee

I Jan

15 Jan

7 I Ieb
15 Feb
C O Mar
C 15 Mar
IS Apr
1 May
1S May
“1Jun
| 15 Jun
ColJul

15 Jul

Appendix : B

Year Rotifers
1999 530
T 2000 R
T 2001 8350
1999 100
2000 150
2001 875
1999 925
2000 750
2001 1125
1999 | 1250
To000 L 1123
2000 | 1350
1999 1700 .
20000 1000
2001 975
1999 850
2000 1125
2001 1475
1999 1 1100
2000 | 2025
2000 | 1050
o9 | 1850 7
2000 | 1325
2001 [ 2350
o9 | 2250 |
2000 2050
Too000 1 3123
1999 3825
2000 | 2523
2000 | o0 |
2000 4425
“ 2000 D ss0 |
T 2002 0373
2000 | 5850
2001 5025
2000 | 7123
000 L 6550
Co2000 6325
2000 | 8450
2001 5825 |
9875
. w0 |
2000 7650 |
2001 9450
2000 | 6325
2001 | 7025
2000 | 515
2000 | 5325
C2000 | 4450
To2001 | 3850
2000 | 225
2000 1
_ 2000 i
2001 R
~ 2000 -
© 2000
2000 |
2001
2000
2001

Cladoeras

650
1000
875
950
900)
1125
1423
1200
1750
1850
1550,
2473
2625
1925
3125
3625
2450

4750

1000
825

Copepodes Ostracods | Unidentified | Total '
| L ~ Zooplankton |
200 250 | 300 1550
I A 250 1425
250 300 | 0o 2225
325 35| 325 | 1600
350 315 250 C 1625
323 125 ‘ 25 2450
300 250 T 375 2250
200 251350 T 2050
150 00 100 3025 |
325 200 400 2525
175 250 ‘W 425 075
100 s L 480 3250
225 C 350 1 550 2175
200 335 1_’ 275 | 2325
525 600 | 725 | 3425
175 S ! 2378
150 | © 2500
100 | - 3825
200 17 2750
225 I ] 3725
425 | 4175
300 | 3475
325 3425
525 7 5025
325 4450
300 2 4200
100 | 25 6250
330 5] 33 6775
250 Cl000 | 425 5400
575 1150 _‘,,, 650 8175
150 SIS yj 400 8250
300 1225 | 575 7000
875 425 | 600 | 11750
1000 850 450 10775
525 T35 | 725 | 10125
1425 1325 | 725 13725
1125 C 1350 725 | 13375
800 U825 975 12375
1550 1325 | 1000 17075
1125 1125 85 12650
1350 1000 950 | 17700
1225 2025 850 16675
850 1325 | 825 13775
1125 © 1750 | 800 | 17150
750 5 Coa0s 12175
550 25 | 825 | 11550
1000 1450 725 10050
630 850 700 9275
775 00 | 625 7975
525 550 525 6700
600 625 1 Ao 4625
250 525 | 450 3750
_ 32 625 | 375} 2900
250 | 200 | 325 | 2450
275 | 400 | 325 3075
175 425 300 2350
225 e 375 1825
175 50 | 250 CIss0 |
150 i 250 1325 |
175 | 150 275 1700
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Table 30

Shmplinﬁ
Date
I \ug

IiScp 7
R Scpr

1 Oct

15 Oct
© 1 Nov
IS Nov

IDec

15 Dec

1 Jan
15 Jan

1 Feb
15 Feb
1 Mar
15 Mar
1 Apr
IS Apr
T May
15 May
 LJun
15 Jun
lJul

15 Jul

|

- Fortnightly  (Tu@hekeiUniversity iissitysionekReresitanandance (indiv./l) in the bottom layer
water at .samplmg station-1 at 6 AM of Gulshan Lake in Dhaka city.

'

\'c:u:

1999
2000
2001
1999
7()()()

|‘)‘)‘)
1()(H)

2001

1999
2000
2001
1999
2000
2001
1999
2000 }
7 ’( ol "\
1999 )
2000
© 2001
l()()k)
2000
2001

()()()
2001
1999
2000

2001

2000

2001

2002
2000
2001
2002
2000 |
2000 |
2000
7())|

2000
© 20010
2000
2001
2000
2001
2000
2001
2000

2000

2001
2000
2001
2000

2001

2001
2000

2001

Appendix : B

2001 "
{

1999 |

2000 |

Rotifers

(n()

600

750

800
900)
923
500
725
800
650
775
1025
7?w
1600
© 1150
1425
1250
187>
1875
17’\
1()’\
3 |ﬁﬁ

o

()?ﬂl)
sw\()

97\
7750

5325

9)*() -

()()7\

18\(

2000 | 3425
1 3425

750
1000
705
450
100
300
550

Cladoeras

j(m
273
350
173
150
3350
250

t

O & [us
S LN
Ll | &

r
t

5]

300

o}
2]
s

t
'

300

n

L1 [ | <
[l = | n

LI ¢

S 12 IJ‘[V‘ N
hn Lo |

w | oy

600
825
1200

17\()

=)
;o)

o || | 0| W

t

o

12oc|
S

=2k

T [0 S TR T W
N

(95

9w()

Copepodes

175
125
k]

173

200

300
’13;
17\
l()()
250
125

350

150

'7 17)
200

175
425
150
125

350

400
250
300
150
250

225

35(

.
30
l7w

m()

7\()

7\

800

150

1125

725

ER

1025

10 00

975

12s

700

C

975

150

(ﬁ(
425
850
450
023
375
425
200
250
225
250)
150
175

l"’\

150

Ostracods Unidentified Total
1 sp. Zooplankton
150 275 125
225 ‘ 200 1225
50 | 323 1775 |
225 ‘ 250 1025
255 | s | s ]
100 ) 2150

300 300 1725

275 | 250 1600
B 2375

17 L k00 1750
200 | 273 1700 |
175 400 2550
275 425 1575
250 300 1750
525 | 550 2750

~ o300 | 325 1675
375 | 300 1775
600 | 525 3050

300 [ a0 1850
2775
3325
2625
C2900 |
4200
3575
3350
5400
5525
4525
7075
7050
6075
10275
9675
8700
12325
11150
1325 | 825 10725
925 | 850 14575
875 075 | 10925
750 800 15725
Coaes0 | s 14775

o0 750 11950
1525 | 800 14825
1850 825 10975

550 700 9450
s ss0 | 8150

0625 525 7700
750 | 60 | 6700 |

50 400 5625

s s | o

Cd00 400 2600

450 3000 1875

7S | 378 1950
250 250 2100
300 200 1675
200 | 235 1250

125 200 . 12s
150 175|975

125 | 200 1200




T IDec

Table 37: Fortnightly {luBbakaWniversity IgstitusibralRepasitanundance (indiv./l) in the surface layer
water at sampling station-2 at 6 AM of Gulshan Lake in Dhaka city.

Sampling Year
Date
1 Aug 1999
2000
2001
1999
2000
2001
1999
2000
2001
1999
2000
2001
1999 |
2000
2001
1999 |
20000
C 2001
1999
2000
2001 |
1999 |
o
2001
1999 ]
2000 |
2001
1999
2000
2001
2000
2001
2002

1
|
|
o= O e
|

2000

15 Oct

I Nov

15 Nov

15 Dee

1.Jan

15 Jan

2002

15 Feb

COIS Mar

© 1 May

C 1Jul

2000

2001
2000
Co2000 |
2000 |
2000
2000
2001
R
2001
2000
2001
2000
2000 |
2000

2001

2000
2000
2000
2001
2000
__2001
2000
2001

1 Ieb

1 Mar i

lgilnl\

1 Jun

15 Jun

15Jul
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Rotifers

630
575
725
500
625
650)
1150
1050
95()
1523
1630
1650
750
1450

1325
1625
1425
1700
3025

1850

o
ol

Lot Ga el o ¢
[ Lone €
ltn|

[SS R |

19 (1[I0 |
it nl

TN e

9550)
0025
11850
10025
0850
10450
8125
9025

900

7450

Cladoeras Copepodes Ostracods | Unidentified Total
o sp. Zooplankton |
125 325 300 330 2050
475 300 325 [ 315 | 2050
500 250 250 300 | 2025
325 325 350 \ 350 1850
375 300 375 100 ~ 2075
150 300 325 125 2050 |
550 325 425 LS ] 2900
625 2758 175 SO0 2925
600 350 400 500 2800
500 350 350 525 3250
450 250 315 | 415 3200 |
650 425 150 1550 | 3725
375 325 500 ] 650 2600
s | 3000 525 525 3525
o5 | anis 025 700 3225
625 o250 | 550 | st 3325
550 225 575 550 3525
700 400 700 725 | 3950 |
625 250 RN 000 | 3625
750 375 600 | 478 5225
750 R 025 | 800 4450
925 350 650 | 0625 4900
1350 373 S0 s 4875
1025 _ o 70 | 750 [ 5525
1225 150 800 550 6075
1125 175 825 025 5775
1378 550 | 850 L s00 6500
1850 525 875 150 7825
1325 350 1350 | 475 6725 |
2123 030 975 025 8825
2450 o750 | 425 | 425 | 10375
25 s ] ue2s | 0o 9850
823 1550 600 11350
CHs0 [ a2s0 [ s00 | 12450
825 1975 750 13225
R 1325 | 650 13175
44 1750 1850 1025 16300
3 1250 2150 | 1250 15400
5 1750 1850 1325 19025
1250 2s | a7so | s 15300
A 1625 1425|1125 | 20475
452 1850 2325 | 1075 19800
C3225 | 1250 2025 | 850 | 17200
4528 1623 C2000 1350 19950
2250 1250 | 22500 ] 1200 15075
C3025 | 975 | 1675 | 1000 15700
2225 | 1350 2250 700 12775
2425 | ne2s | 325 25 12950
1825 950 1300 575 | 9775
1700 0 | 950 600 8450
1325 | 075 825 550 6600
1350 500 725 | 550 6250
1250 | 550 815 450 5375
1050 450 | sso 1 a42s 4325
o700 | a2s | ss0 | 375 4200
RS 350 B 025 3150
s00 100 S0 | 450 | 3250
625 350 375 C400 | 2600
550 300 300 5 2225
500 305 325 350 2750




Table 38: Fortnightly fluc RhekenivetsiydnstitutiderhRepdsiterdance (indiv./l) in the mid layer water at
sampling station-2 at 6 AM of Gulshan Lake in Dhaka city.

Sam pln;p, Year | Rotifers Cladoeras Copepodes Ostracods | Unidentified Total
Date - - - R i sp. | Zooplankton
Clawg | 1999 as0 | 275 200 |25 ) 0 1400
2000 105 200 200 200 1 250 1275
2001 525 250 AU 200 0 225 | 1450
15 \ug 1999 375 175 A 300 300 1400
2000 330 200 250 2500 230 1300
2001 305 375 RS 250 | 250 1425
I Sep 1999 900 350 225 300 273 2050
2000 523 100 AT 225 25| 1625
000 [ 750 123 300 350 | 300 | 2123
15 Sep 1999 1000 300 00 | 175 | 325 2000
20000 | 1125 325 175 C200 | 400 2225 |
L2010 0925 ] aso | 350 b 300 | 350 | 2375
1 Oct 1999 650 300 225 325 as0 1950
2000 950 a0 | 250 225 ‘ 325 2150
000|750 a0 | 000 | a0 400 | 2250
15 Oct 1999 | 850 325 | a3 400 | 450 | 2150
2000 1025 225 175 | 425 | 35 | 2175
2000 [ 925 | a7s | 275 a0 425 2550
CiNe | Lo s aw | a |
2000 S50 | 2000 425 CH00 | 3650
2000 A0 350 425 | s00 | 3000
15Ny | 1999 aso | 00 | so0 00 3500
2000 | 775 | 275 425 1300 | 3200 |
~ 2001 Cs500 | s | ss0 0 400 3975
Cibec | 1999 02125 | 650 325 o525 7s | 3800
2000 1750 750 300 00 280 3650
Co2000 | 24500 725 400 | 600 1300 | 4475
ISDec | 1999 | 3025 IES R 550 . 5900
2000 | 2425 | 800 s | es0 4600
20010 L3725 | 1325 Ca7s | 700 | 6550
S bJan | 20000 | 4450 | 1700 | 600 850 ) 8025
2000 | 3125 | Sl a0 | 9so L aso | 6275
2002 | 4775 Coos | 9s | 400 | 8750 |
15Jan 2000 | 5525 800 750 1500 9825
2000 | sas0 | ) s | s | eso | 9125 |
2002 | 5850 900 | 875 | 550 10650
S lFeb | 2000 | 6250 725 1250 | 750 12500
| 2000 | s8s0 | 2025 | 800 1325 800 10800
15 I'eb 2000 7500 4250 | 1250 1000 875 14875
| o00r | s | 3ss0 | rias | 800 | 800 11400
1 Mar 2000 | 9350 | 4125 [ 00 | 750 650 | 15975
| 2001 7825 3975 | 1250 | 1825|750 15325
15 Mar 2000 | 7250 2850 | 900 125 | 650 | 12775
2001 T 8873 3750 | 1000 | U250 800 15675
1 Apr 20000 | S875 | 1650 900 1850 | 850 s
7 2000 | 0450 2500 | 500 750 1650 | 10850
ISApr | 2000 | 480 | a5 | 750 s B 8925
- 2000 | 4875 1650 600 750 8325
1 May 2000 4250 Co02s | es0 | 91 17300
o 2000 | 3625 815 | as T as 350 5700
5May | 2000 | 2125 | 650 | s00 C325 L a00 [ 4000
2000 | asso f o 9s0 | 300 350 | 2500|3400
Pdun | 2000 | 450 | 700 | 325 | 450 | 300 2225
2000 | 750 550 325 | 250 | 425 2300
15 Jun 2000 11250 425 300 325 3500 | 2650
S T B (V1 Coa00 | 250 250 1300|2200
1 Jul 2000 | 525 300 | 200 200 35 | 1550
| 2001 100 325 200 175 300 1400
15 Jul 2000 450 300 | rs | aso L 250 | 1325
o l2o0r ) 700 ] 375 | 225 | sl 235 | 1650

N
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Table 39: Fortnightly (luOhekeibniversity InstiysionglRenesitdsvindance (indiv./l) in the bottom layer
water at sampling station-2 at 6 AM of Gulshan Lake in Dhaka city.

Sampling Year  Rotifers Cladoeras ' Copepodes Ostracods | Unidentificd Total ]
\ Date . | ) ] B ) | sp. Zooplankton |
I Aug | 1999 325 250 175 125 200 1075 |
2000 1 300 225 200 150 ! 225 1100
2000 450 225 200 2000 0 250 | 1323
15 Aug 1999 225 200 250 200 250 | 1125
2000 300 225 175 250 |00 1150
2001 100 20 325 175 7 3250 | 1415
Tise | w9 | sw w0 [T os e L s | s
2000 425 250 250 200 250 1375
2000 550 300 250 225 | 250 1575
15 Sep o9 750 250 150 150 300 1600
| 2000 930 300 125 200 203 1850
L2000 T 800 275 300 250 | 335 1950
1 Oct 1999 400 s ~ 225 500 325 1425
2000 | 900 250 150 0 1 s | 8w
2000 | e2s | 250 | 350 325 | 350 1900
150ct | 1999 | 1025 275 125 | 400 | 375 | 2200
2000 1125 300 150 450 C 400 | 2425
2000 | 800 | 225 | 275 | 425 | 400 2125
CINov 1999 | 1100 300 200 350 525 2475
S 2000 | 2450 a0 | 17s | 35 400 [ 3750
2000 1925 S350 300 450 [ aso | 2475 |
15 Nov 1999 1850 150 | 200 300 | 315 | 3175
2000 1550 o850 | 2500 [ a0 350 | 3400
2001 1425 ~ 00 325 400|400 2950
o IDec 1999 | 2325 A C300 | 500 325 | 4425 ,
© 2000 12025 900 375 550 300 | 4150
2001 2550 C 800 | 350 o550 450 4700
C15Dec | 1999 | 3325 | 110 | 200 600 | 35| 5600
2000 | 2450 850 100 oo | 250 4950
2001 3625 A 050 400 6350
| bJdam | 2000 3025 Conso | 200 © 500 | eloo
SIS RN U TR B &1 S5 | o0 |
2002 3275 1125 450 550 6750
S ASJan | 2000 T 4750 2025 | 623 800 9225 |
2001 | 325 1750 1125 750 10075
7 2002 | 485 2275 | 700 675 9825
Clkeb | 2000 | 6025 | 3025 | 875 850 12025
2001 6875 2125 1550 13001000 | 12850
15 Feb 2000 6630 | 3025 | 1125 1200 | 85 | 12825
2000 5875 3125 | 1000 | a0 650 11750
1 Mar 2000 | 4875 | 3250 | 1125 | 850 | 450 | 10550 |
o Lo [omso | oswe CLoase | Tieso o | ms | s
ISMar | 2000 | 7125 | 2450 | 1550 900 12800
| 2000 | s02s | 3325 | 1000 600 13375
TApr | 2000 | 6600 1125 l6s0 | 400 10525
I L T A R T A | 815 1 350 9875
15 Apr 2000 | 4450 s 1 150 a0 | 725
777777 | 2000 | s7s00 | raso | 425 | 300 | 8225
IMay | 2000 | 3850 | 1000 | | s7s T 250 | 6200
2000 | 2975 1123 Cs00 300 5150
15 May 2000 | 2325 s | 3715 225 | 3900
2001 1950 950 ) 300 225 | 3625
I Jun 2000 | 1250 | 700 | 175 450 35 2900
2000 T 950 a0 | s 225 | 250 | 2000 |
I5Jun | 2000 | 0S50 | 325 ] 180 200 15 2500
2001 550 675 s 300 300 1950
PJul | 2000 0 900 | 500 | 125 | 200 | 150 | 1875
- 2000 | 450 300 A 075 200 1300
ISJul | 2000 | 475 | 250 | 200 | 200 | 225 | 1050
2000 | 500 ] 273 C S0 150 | 1o [ s
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Table 40: Fortnightly {Tu@hake University WssisuslonakRenesitérnndance (indiv./l) in the surface layer
water at sampling station-3 at 6 AM of Gulshan Lake in Dhaka city.

Sam |)Iif|g Year  Rotifers Cladoeras Copepodes Ostracods Unidentified Total
~ Date , | ! - | S | Zooplankton |
[otaug | 1999 112s 700 | 6w 45 1550 3450 |
E 2000 850 700 023 450 500 3125
{ 2001 1250 625 | ss0 S350 500 3975
15 \ug 1999 730 675 630 650 1 550 | 3275 ]
S0 87s 600 675 600 500 3250
2000 830 700 700 550 1 575 3375 |
Psep |19 T 1as0 A 600 I 4100
2000 1175 | 87s 625 625 | 700 | 4000
2000 1325 825 825 | 725 | 700 4400
I5Sep | 1999 | 175 | 800 550 | sso | 775 | 4400
2000 | - 750 | s | 675 | 4900
2000 { ode2s ) 950 4 700 | 700 | 4825
1 0ct 1999 | 1250 | e00 | s71s [ 700 | 4100
2000 1850 950 o000 | 7251 825 | 4950
2000 | 1450 750 60 | 750 | 1050 4650
15 Oct 1999 1875 825 525 950 | 875 5050
2000 2125 900 | 500 1125 L 800 | 5450
20002050 00| 600 825 | 950 | 5425
1 Noy 1999 2025 850 525 925 1025 | 5350
2000|3325 | 950 |7 760 | 1025 [ 700 6650
200 2350 [ 90 [ 675 | oo | hi2s | 6100
C15Nev | 1999 2850 | q00 | 675 | 900 | 825 6350
2000 | 2sas | 875 | 700 1125 625 | 6850
2000 | 3025 | 1250 [ 800 | 1150 | 1050 7275
o IDec 1999 3525 CIss0 | 7es | 12s0 | 750 7800
2000 3250 | 1625 775 | 1200 o800 7650
2000 | 3625 1725 95 1325 | 95 | 8525
15 Dee 1999 4725 2225 875 | 1450 | 750 | 10025
©2000 | 3700 1850 650 1825 | 15 8750
2000 | 4975 C2350 | 1023 1550 | 800 | 10700 |
©1Jan 2000 | 6325 | 2925 1so | 1e2s 000 12625
| 2001 | 475 | 2325 | 750 | 2125 950 10875
[ 2002 0875 3025 [ 12500 [ 1700 | 750 13600
ISJdan | 2000 | 7750 | 3650 1875 1850 1125 16250
2000 4 7225 4 2950 1025 1250 14500
2002 7950 3775 1750 1325 16725
O TFeb | 2000 | 8250 | 4825 | 2125 1075 | 18825
7 2001 | 8325 35500 | ass0 1325 | a7e1s |
ISFeb [ 2000 | 11550 | 6125 2450 215 1525 23800
] 20010 0 783s 4250 1925 2075 | 1435 17200
IMar [ 2000 | 13750 5325 2125 1850 1350 | 24400
2000 | 12450 5550 | 2250 | 2725 | 1250 24225
15 Mar 2000 | 77s | 3925 [ 1625 [ 2250 1050 20625
| 2000 ] 12325 5325 2125 2425|1625 23825
CobApr | 2000 [ 9sso | 3125 | 1325 3125|1575 | 18700
L2000 10250 | 3450 1025 1925 nso 17900
15 Apr 2000 0850 2700 1625 C2600 L1000 14775
2001 T 8250 3250 1Ms0 | 1ss0 | ni2s | 15625
IMay | 2000 | 5625 | 2025 | 1125 1925 95 11625
2001 [T SRS 1925 1000|325 100 | 10475
ISMay | 2000 3550 | 1623 o2 [ 2s0 ] 900 8350
L2000 ) 3450 | a8s0 | 750 | 112s 850 8025
Tdun | 2000 | 2550 1625 C750 |50 | 750 7125
L2000 | 2275 | 1325 700 | 825 | 625 5750
ISJun | 2000 | 2825 s eS| s 525 5975
o200t | oag2s | 725 | 600 625 | e2s | 4400
Pul ] 20000 [ 1950 | 800 0 0 0 4600 |
N V1Y) L125 900 400 550) 650 3625
I5Jul | 2000 | 925 725 525 oo 025 | 3200
S 2000 | 1550 AL A7 S50 | 650 | 3875
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Table 41: Fortnightly (Tucibake Haivefsityjossitational Reabsitattance (indiv./l) in the mid layer water at
sampling station-3 at 6 AM of Gulshan Lake in Dhaka city.

S'.unpliﬁg ) Year | Rotifers Cladoeras Copepodes Ostracods \ Unidentified Total
Date B S - - - ‘ sp. Zooplankton |
1 Aug 1999 0650 BRI 325 350 450 | 2175
2000 550 350 300 o 100 2000
2001 T 350 230 300 400 2025
15 \ug 1999 150 300 s 25 | A 2025 |
2000 S50 300 350 S00 | 100 2100
2000 550 325 400 100 375 | 2050
USep | 19991000 - 525 375 525|450 | oe1s |
2000 | 950 oo 330 S 5000 o0 | 2600 |
2001 900) 150 450 575 400 2775
15 Sep 1999 1450 s | a0 400 L as0 3225
2000 1250 450 300 525 2875
2000 | 1275 600 ’ S00 - 3375 |
1Ot | 1999 | 825 EER 000 | 2525
2000 | 1123 o600 00 | 3175
2000 1150 400 525 | 3050
15 Oct 1999 1025 | 450 625 | 3025
2000 | 1325 | 475 0o 600 | 3250
2001 1275 525 5 700 700 3525
CorNev | 1999 1 1aso | 615 325 550 700 3700
C20000 | 2450 C 650 350 625 | 500 | asTs
S 2000 L 1sTs ~ 700 375 625 | 650 3925
ISNov | 1999 | 2125 825 350 450 | 573 4325 |
2000 1625 1100 425 725|450 | 4325
C2000 2350 900 400 600 550 4800
CoIbee | 1999 2450 000 a0 C800 S000 | 5150
2000 | 2325 950 550 875 1350 | 5050
2000 | 2025 | 1125 | 450 N 575 5650
15 Dec 1999 3950 1550 A7 00 | 7375
2000 | 2975 1125 a0 ] s 6150
2001 1075 150 | s2s 1125 i 7700
C lJdan | 2000 | a7s0 | 2025 | 750 1250 o 9200
C 2000 | 3950 | a7s0 | sas | as2s | 8100
2002 | 5025 2250 | 82 1 150 ] 00 | 10050 |
15 Jan 2000 | 6128 S50 | o0 1025750 11450
2000 | 5750 | 2325 825 1525 [ 950 [ 11375
2002 6350 5 1175 1250 625 12125
©TFeb | 2000 | 6850 | 3625 | 0025 | 1950 [ 1025 14475
S| 2000 ] es2s | 3000 | 975 2325 1000 13825 |
15 Feb 2000 8750 5125 1950 1750 12s | 18700
2000 [ 5950 | 4100 138 1325 925 13625
IMar | 2000 | 10000 | 4875 | 1425 s 1050 18475
2001 | 8550 4625 | 1850 | 2550 1 1000 18575
I5Mar | 2000 | 7550 | 3550 | 1250 950 | 775 15075
2000 | 9328 R TES 1650 18150 |
1 Apr 20000 | 6650 - 2208 1125 13475
7 001 | 7250 2750 950 12800
15 Apr | 2000 5725 BREEA S50 11550 |
CO2000 | 5450 2125 925 10325
S May | 2000 | a7s | 5 850 8550
2000 | 41758 050 7650
I5May | 2000 | 2775 700 5725
- 2000 | 1625 | 1100 | 350 4500
1 Jun 2000 850 | 1000 50 ’ 3675
200 1125 o925 | axs Coas0 | 3425
ISJun | 2000 | 1775 025 525 100 3975
- 2000|1450 00 325 I 3150
1 Jul 2000 | 775 275 | 3500 - 2225
o 2001 1 625 350 300 - 2000
I5Jul | 2000 | 550 325 250 - ’ 1875
2000 1000 C300 300 T3 2225
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Table 42: Fortnightly (TuPhakainiversity Ipstityiferalepasitsundance (indiv./l) in the bottom layer
water at sampling station-3 at 6 AM of Gulshan Lake in Dhaka city.

Sampling [ Year Rotifers Cladoeras Copepodes Ostracods U nidentified Total
Date ) . i B B sp. | Zooplankton
1 Aug 1999 600 300 250 225 325 1700
2000 550 200 T30 0 | 2500 300 | 1600
2001 | s2s 250 300 250 300 | 1625 |
I5Aug | 1999 | 425 225 100 300 325 | 1675
20000 500 250 275 32! T30 | 1650
2000 ) w300 325 3 350 — 1778
1 Sep 1999 050 150 100 325 350 2175
2000 725 275 350 100 300 2050
001 | 725 100 475 w0 10 | 2400
15 Sep 1999 1000 o300 00 225 375 | 2300 |
2000 930 323 300 250 425 2250
2000 800 350 a5 350 475 2400
10ct 1999 700 300 | 250 300 | 400 | 1950
2000 1000 100 ~ 300 350 | 425 2475
T 2001 | 650 378 00 350 425 | 2200 |
150t 1999 | 900 s | 400 | as0 2400
2000 1025 450 175 © 325 | a0 | 2375
2000 | 875 a7y | 3s0 | aso T p o s00 | 2650
INov | 1999 | 1125 02 250 | a00 | 450 | 2850
2000 1875 C600 225 RE 400 | 3550
20001000 C700 a5 | 500 525 3150
15 Nov. 1999 | 1975 700 | 300 | 30 | 450 | 3775
2000 | 1450 Cl0s0 350 Cs00 | 328 | 3675 |
2000 | 18758 750 ~ 400 | as0 | 550 | 3725
TTibdec | 1999 | 2250 | 850 225 350 4225
20000 | 2000 75 400 225 | 4050 |
2000 | 2475 | 900 350 S 400 4750
15 Dee 1999 | 3625 | 1250 42 200 | 6250
2000 | 2050 1000 | 200 800 325 4975
2001 3850 1325 S0 825 | 375 | 6825
Tldan | 2000 | 4750 1875 450 850 250 8175
2000 | 3325 | 1450 | 400 | 950 | 350 _ 6475
To002 | 5125 Tooms | sas | 815 | 50 | 9050
15 Jan 2000 | 5550 2125 | 850 o700 | 450 | 9675
2000 | 5125 C2000 | 550 1000 | 650 | 9325
2002 | 5875 | 2450 | 750 ) 900 p 525 | 10500
S Ukeb | 2000 fi 6250 | 350 | 7so | 1250 C675 | 12375
7 | 2001 6000 2750 00 C1750 750 | 11950 |
15 'eb 2000 | 7350 1625 2500 | 140|700 | 15575 |
R 2000 | 5225 | 350 | 9o f Moo L eso ) 11375 |
I Mar 2000 | 8450 | 4325 Co00 | 750 15325
| 2000 L 8125 4250 | 1250 U850 | 16225
TOSMar | 20000 | 7625 | 3125 | 1325 C 450 | 625 | 14150
2001 18150 3775 250 | 1eso | 700 15525
1 Apr 2000 6000 2250 | 750 | 1sas | 925 11450
oo | edas |25 | eso | ss0 | 650 | 10800
15 Apr 2000 | 5125 Coowso | T7Is 1425 | 625 | 9400
2001 | 4975 1550 ~ 0650 A 550 8475
[May | 2000 | 4475 | qooo | 750 [ eso | se0 | 7375 B
2001 T 3650 s | aso 750 | 450 6425
IS May 2000 2550 978 s 150 400 4800
- 2001 1450 950 200 600 | aso | 3650
I Jun 2000 | 625 ~o850 | 325 575 | 315 2750
Lo s | s T e a0 | 275 2375
15Jun | 2000 | 1000 550 | 35 a0 | 32 2600
2001 125 315 | 1s0 | T3 | 335 2300
1 Jul 2000 | 425 C 500 | 200 fao0 ]300 | 1625
) 2001 100 325 200 TUU300 | 275 | 1500
15 Jul 2000 375 100 T | a0 ) 2000 1400
2000 | 750 s - 23 il 300 s
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Table 43: Fortnightly DHakeWnitersity institutional Repositdmindance (indiv./sq.m) at sampling
station-1 of Gulshan Lake in Dhaka city.

| >, . 2 » o - g
f Sampling Year | Molluses | Oligochacta | Chiro-nomidace Uniddantified Vit
Date = spp. Benthos
1 Aug 1999 270 BRI 159 56 ] 704
2000 213 200 136 10 591 |
2001 238 198 187 B 15 638
15 Aug 1999 230 08 o 39 623
2000 201 s 156 % | 563
2001 219 168 1so |31 [ 568
T 1Sep | 1999 o ee 43 691
2000 193 215 207 sy | 668
2000 | 229 1 219 27 706
1SSep 1999 23 209 173 e 660
2000 203 I8y 157 B 19 568
2001 229 217 ey | 53 | 068
Sl oa | 1999 205 179 150 - 22 | el6
2000 219 s i 25 o ] 49
2001 259 | 169 115 a0 | s83
15 Ol 1999 199 s w2 e 620
2000 203 | s w7 sy 642
2001 179 s sy 0 | 553
INov | 1999 20 | 139 | 159 L 29 549
2000 205 | 159 | ey s 638
2001 218 B’y 140 57 520
15 Noy 1999 231 176 B8 o | 545
2000 | 259 | sy 15l el
2001 209 | 167 w3 | 26 | 555
Codbee | 1999 g 226 176 17 591
2000 | 189 203 T A 512
6y 27 | 159 | 217 1 sm
""" 15 Dec 186 | 192 1 20 548
''''' o7 | 157 R S 458
S e 132 e 19 534
Flan | 2000 198 153 23 |39 603
2001 228 175 241 sy 703
2002 207 159 229 a1 642
IS Jan 2000 | 163 | 239 | 133 | s 587
2001 197 o200 1y et 684
2002 | 173 232 | T a8 614
T UFeb | 2000 | 222 ] 62 I 085
2001 239 | s | e [ st | 34
Coaskeb | 2000 | 250 ey | e | a8 | 643
o 2000 | 285 f 86 | 29 T 19 17
| Mar 2000 172 176 150 ) il 526
- 2000 | 165 sy L 469
CoISMar [ 2000 | 136 | a8y | 201 0 536
oo el b0l 26 3 | 647
PApr | 2000 | 315} a0 | 205 i L 731
2000 | 287 | 198 I8 0 666
IS Apr 2000 | 267 | 198 | 182 53 700
L2000 |21 | a1 14 306 604
IMay | 2000 296 | 206 s 20 ) 753
S 2001 315 284 Y 55 833 |
15 May 2000 | 301 a8 |z T 743
2001 324 197 s Y 657
| Jun 2000 bl 333 178 52 1007
2001 "n7 S0 s B 31 e 903
IS Jun 2000 363 379 191 0 853
| ool 389 391 140 | 56 976
Il | 2000 676 314 102 27 1119
| 2ver ] 658 | 294 86 19 | 1057
15 Jul 2000 453 386 i 156 | 37 1032 |
2001 497 392 172 51 112
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Table 44: Fortnightly {10takaWnivessity h3tittionsl Bépasitbnnce (indiv./sq.m) at
sampling station-2 of Gulshan Lake in Dhaka city.

Sampling
~ Date
I Aug

15 Oct
1 \oy
15 Now

IDec

15 Jan

I I'eb

15 Mar

| P S
| I Apr
; 15 Apr
’ T My

15 May

1 Jun
15 Jun

15 Dec

15 Feb

I Jul

I Mar

Year Molluscs Oligo-
chaeta
1999 295 241
2000 271 218
o001 242 185
1999 209 223
000 734 186
2001 237 159
1999 REN 289
2000 239 15
2001 2.5 201
1999 205 226
2000 219 197
2001 251 242
e | T
2000 | 249 ] 165
2001 200 | 187
1999 |18 16
o000 ] 19 155
2001 185 139
1999 267 158
2000 295 i
2001 254 R
1999 RI T T
2000 289 202
2001 T2 198
1999 199 254
2000 77 | 231
T001 183 | 290
T 1999 01 0T
2000 179 183 |
2000 187 195
S | T
2001 244 183
2002 | 219 | 166
2000 188 A
2001 205 | 278
2002 |19 | 240
| 2000 | 255 289
2000 | 274 | 296
o000 | 268 s
Co2000 | 290 195
20000 83 194
2001 167 175
1 2000 | a5 202
2001 178 | 225
2000 | 358 251
2001 312 RIN
2000 289 24
2001 271 187
2000 3 279
2001 335 290
2000 378 257
2001 350 29
20000 | w03 3500
~2001 | 384 o291
Co2000 | 387 | 395
Co2000 | 401 412
2000 093 o333
2001 656 | 314
2000 a8 106
2001 53t 413

Appendix : C

Chiro- Uniden- Total
nomidac | tified spp.  Benthos
178 | 73 87
s |62 716
143 v 619
72 o7 I
153 T C 622

161 - s | 029 |
215 03 | 824
03 | 47 | 743 |
225 I LY
198 70 B Y
73 - N 066 |
8 | 0 674
171 19 T 00|
152 | 26 T Tso2
129 | 31| el3
179 | s a2
188 07 609 ]
ol | so | sal
) 162 | 37 624 i
g | ol 714
173 29 ele |
154 | 32 635
8 b 57 13
1ol N 675
182 AL 676
s | o | 573
177 | 29 629
ol R L 62l
148 31 sl
163 s 599
= - T
251 | e2 746
245 43 673
149 08 662
165 79 )
By ST 609
N 62 781
153 75 800 |
205 T 31 | e
233 | o 718
178 | 30 | 585
e 525
243 | 17 el
265 [ s6 [ 74
229 | 23 804
248 7 782
197 s 753
170 0 S 028 |
181 45 826
199 3 877
161 49 815
129 | 3 . 73
150 49 912
137 353 845
133 | 939
69 | ey 03
) 128 34| IIss
_ s 28 [ i3
178 18 0|
199 T ‘ 1204
161



Table 45: Fortnightly {10bakeWniversity h3titations) Répesittmnce (indiv./sq.m) at
sampling station-3 of Gulshan Lake in Dhaka city.

Sampling Year Mollusces Oligo- Chiro- Uniden- Total
Date chaeta nomidae | tified spp.  Benthos
Thaw [ww | | | e | el | 75
\ 2000 235 211 , 149 53 08
‘L o000 | sy 198 i 129 | 31 | el?
\ 15 Aug 1999 - 254 211 169 52 o 686
2000 219 180 161 35 L 89
- 2001 238 160 156 Code 600
j 1 Sep 1999 238 178 2060 | 59 082
; 2000 2n7 213 215 00 745
; 2001 235 241 239 a0 T ss
L 1sSep 1999 Iy 215 s | es w71 |
i 2000 215 194 10 | 37 606
i 2000 | 238 230 78 | 13 639
1Ot | 199 29 |83 lod |~ 35 [ el
2000 232 o) 139 | T s
2001 279 171 0 0 60
150ct 1999 178 R R - T
2000 R N T o210 | el 655
o loor o83 L q2s | 170 | ds 523
I Nov 1999 253 w2 | er | 33 | 595
| C o0 | a9 /R R V- R U
S2000 f 249 b33 F 180 [ 26| 588
15 Nov 1999 250 | st | a3 | as 619
2000 f 276 f o1 f o es | a5 eTs
C2000 | 203 L as4 | s 3 638
| ee | 1999 a1 241 0 | 39 ol
‘ 2000 163 217 152 TN
f 2001 175 233 108 0 576
§ 15 Dec 1999 197 | 205 s | s T 593
§ 2000 171 162 129 | a8 90
1 2000 | 165 179 s | sy T 58y
O tdan [ 20000 | 23 T el 220 | ar 644
; 2001 236 189 262 45 732
2002 225 60 | 237 | a8 | 60
15 Jan 2000 179 209 139 L sy L 62
~ 2001 201 255 0 7 o871
2002 176 | 248 U R
IFeb | 2000 237 | 275 o4 S8 734
2000 | 205 287 e | 62 778
15 keh 20000 | 203 | a7t L 199 a7 1 660
| o0l 4} 288 | 0 192 ¢ 231 | @Il 722
1 Mar 20000 | a89 [ gl |67 27 564
T O e B 16 514
15 Mar 2000 | w9 f 96 | 225 13 583
3000 10 f 219 | 254 41 L 684
1 Apr C2000 | 9 Iy 213 19 808
- 2000 | 309 207 198 0 T 7
L 1S Apr 2000 | 218 | 205 189 a3 LTS
| o B 2000 | 208 | ol | a6y
, I May 2000 HE 270 172 34 | 789
= B 2000 | 323 2 | 182 | 60 851
L 15 May 20000 | 308 196 157 37 758
- 2001 337 209 e 27 i 092
1 Jun 2000 29 | 163 | 51 | 955
2000 27 | 300 | 140 39 907
15 Jun 2000 ) 370 | 387 | 20 |19 897
_ 2001 395 100 sy s T e
I Jul 2000 o8l 321 T T R L
L2001 006 309 98| 096
15 Jul 2000 R 3910 | e | ar T el |
e L s e s T e sy
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Table 46. Analysis shows the relationship between  different layers  zooplankton

production with nitrite

Surface

Middle

ng(')'ll(mi

I

\

Between
- Groups
Within
Groups
Total
Between
Groups
Within
Groups
Total

Groups
Within
Groups
Total

Table 47. Analysis
production with dissolved oxygen

Surface

Middle

Bottom

Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
lLotal

Between

Groups
Within
Groups
Total

Appendix : D

Between

~Sum of
squares

S H08

1. 215 +09

1809
CSAE08

1.OE+09

1.55+09

1 6.41E108

1415409

201109

[
|
|
|

+

dfr
106
43

59

16

59

16

43

59

Mcan

squares
3.41:407

1
|
|

1

2.81:+07

3.2LE+07

2.4E+07

401407

3.2E 407

1.195

Sig.

shows the relationship between  different layers zooplankton

Sum of
squares

1.5SE 109

2.7E+08

| 1SET09
175409

3.1E108

2,01 109

1
Mean

squares
3.8E407

1.41:+07

211,
o I

1.3E+07

4.4E+07

1.5E+H)7

5407

2810

S
N
> |

2.805

007

163



Table 48. Analysis
production with p't

Surface

Middle

Bottom

Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
lotal
Between
Groups
Within
Groups
Total

Dhaka University Institutional Repository

shows the relationship between  different layers zooplankton

[ Sum of
| squares
L1109

i(xou+ox

CL8EN09
8 .81 +08

6.5E+08

15EH09
1.7E+09

3.1E+08

2009

df

17

i Mcan
| squares
6.3E+07

16107

|
5.2E+07

1.6E+07

6.8E+07

2.1E+07

95}
oC |
I
i

(OS]
(US]
~

(O8]
N
O
(OS]

001

I

Table 49. Analysis shows the relationship between different stations zooplankton
production with ammonia

Station 1

Station 2

Station 3

| Toul

Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
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squares
| .3E+09

4.2E+08

1.1E+09
3.3LE+08

1413109
1515109

4.01: 108

Sum of

L8E109

2.0E+09

df

19
40

59
19

40

59

19

40

52

15.6E+07

squares

1.OE+07

8197672

7.9L+07

1.2E+07

7.1E+07 |

6.811

1.001

Sig.

000 |
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Table 50. Analysis shows the relationship between different stations zooplankton
production with CO»

[
i

Station 1

Station 2

Station 3

Between
Groups
Within
Groups
Total
Between
Groups
- Within
Groups
Total
Between
Groups
Within

] Groups
j Total

Sum of
squares
| 1.61:+09
1.81:+08

181409
1215109

1.61 408

LAEH09
1.81:+09

2.0E+08

2015409

dr

50

9

59

50

9

Mean
squares
3.2E+07

2.0E+07

2.5E107

1.8E+07

3.5E+07

22507

[ 1.588

9
I
N

Table 51. Analysis shows the relationship between different stations zooplankton

production with nitrite

Station |

Station 3

Station 2

Between

Groups
Within
Groups
Total
Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups
Total
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Sum of
squares
5.4 +08
1.21109

1.8E109
435108

9. 7E+08

1.4 +09

2.0LE+08

| 2.01109

1 1.81:+09

dr

16

43

59

16
43

59

6

Mean
squares

3.41:+07

2.8L+07

3 TB+H07

2. 3BT

1.195

3.9E+07

JEAD7

w

Sig.

310

262 |
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Table

30

Station |

Station 2

Station 3
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Analysis shows the relationship between different stations  zooplankton
production with dissolved oxygen

Between
Groups
Within
Groups
Total
Between
Groups
Within
Groups

lotal
Between

Groups
Within
Groups

7 ,B)lf“l

| 2.0E+09

" Sum of
\

- squares
1515409

| 2.71:4+08

1.81:109
121 +09

2.1E+08

L4E+09
1.7E+09

281108

| Mcan

1.4E4+07

3.1E+07

1.0E+07

1.41:+07

386407

431407

2810

1.179

3.119

S iig.

008

1004

S

Table 53. Analysis shows the relationship between different stations zooplankton
; .1 pH
production with P

Station |

Station 2

Station 3

Appendix :

Between
Groups
Within
Groups
Total

Between

Groups
Within
Groups
Total.

Between

Groups
Within
Groups
Total

D

Sum of
“squares

1.1E+09
6.9E+08

1815109
8.91+08

3., 1E+08

1AEH09
1.2E+09

7715108

2.01+09

df

Mecan F Sig.

| S(]LlierS -

6.3E+07 3.831 .000
1.6E+07

528407 | 4.276 000 |
1 2E+07

7.0E+07 | 3.831  |.000 |
1815407
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