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The purpoée of_%he project was the study of physico-chemical
nature of water,organisms(plants and animals) and the productivity
of bottom fauna of the Leh stream,Rawalpindi.It was also intended
to find out the pollution,its effects on water quality and the
organiSms and .also to determine the water pollution indicators.

- The collection of water samples and the organisms was done
on monthly bagis each year from June 1978 to May 1980.Due to
shortage of staff and funds, the places of collection were reduced
from 8 to 6 and instead of fortnightly, monthly collection was done
The main object was the study of pollutidn and the organisms oOf the
Leh stream,Rawalpindi.The Leh stream and its tributaries, arise
from Margalla hills above Islemabad and drains through & greai pavt
of Islamabad,ii‘is, therefore necessary that the stpdy'ehdhld also>
be done in Islamabagd. .

The water of the Leh stream befors reaching the Sewerage
Treatment Plant, a tributary, Tanewali Kas near 7-UP Beverage
Pactory and a tributary, Badarwali Kes coming from I/30 have
nonpolluted water and the water quality is fit for drinkinag,

domestic and irrigational purposes.These waters have typical
stream flora and fauna.Among the flora there were a number of alaaﬂ
and a few angiospermic plants such as Potamogeton, Hydrills, Typha

and Lemna.There were & good number of macroinvertebrates which fov
the food of fishes.The productivity of bottom fauna was also high.
Ten species of fishes were found in nonpolluted water,some of thew
were of suitable sizes.In sector I/9, after receiving the industri
-al pollution'the colour of water become milky and there was a drop
in the organlsms by number and weight.No fish was found. Tanewall
Kas and Badarwali Kas dlscharge*'lnto the Leh near Sewerage
Treatment Plant.The Leh after the confluence passes under the
bridge near F—Block,Satéllite Town.The bulk of water increases swnd
the pollution is diluted.In our study of the faune and flora,it was

found that number and weight was increased.Before thé construction

of industries in Islamabad,the water was not much polluted,fishes
were found up to Dhok Dallalan,Pir Vadhai.The Leh behind Holy
Family Hospital was an ideal place for Anglers, but now no fish is
found at this piaCe.The water passes through Rawalpindi town and it
gets household and sewage wastes;detergents and soaps from '
dhobighats and houses; faeces and urine of buffaloes;wastes frowm
service stations and effluents from small industries, so the colour
of water becomes brown and the bottom become§black.The water is
highly polluted when it comes near Mohanpura and Daryabad, the

diséolved.oxygen becomes very low,the flora and macrofauna iare

also reduced.When the Leh pésses near Dhok Chiraghdin,it pollutesg

-
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the wells in the nearby areas.The water passes on the’baCk of Ayut
Park and-.the slope is sharp.Due to the detergents, and soaps ther
are foams:over the surface of water. Durlng thls couree the_water
becomes. aerated and 80lid impurities are settled down on the bott:
The water near the. .Soan Camp, becomes slow and ‘is not badly pollu:
and a fish,Channs punctatus was found .In the sprlnp 1979 a number
of young Chela sp. .were found in large number.Turtles 'sre common
the Leh near the Soan Camp The total length of the Leh from its
origin to the confluence of the Soan river is 22% miles and it cov v
12 mzles 1n Rawalplndlt ’ b

It is c¢oncluded that the. water is nonpolluted in the upper
reaches of the Leh{and_lts»tr;putar;es in Islamebad. The total

hagdnessbisfhigher as compared to the International Standard of
,DrinkingﬁwatéfiAfter?receiVihg-the pollution"there is incr:nse in
- total alkalinity,total hardness. There‘is graéual incfeese»in
magne51um, sodium,and potassium.Cert=in plants and: anlmals can nct
tolerate pollutlon After pcllution there was ﬂecrease 1n algae an”’
macrofauna but increase .in .microfeauna. The gradudl . 1ncreaee 1n the
quantltles of sodlum and- potassium indicated domestlc pollutlcn.f
few algae, mlcro and macrofauna 1ndlcate the pollutlon._,i;'

Eetailed RJQ*_PLOI'I o R S

(1), Ihtroduétion: :”

"Water is the basic necessity of life.Pakistan is deficien:
in raina'aﬁﬁlother Water resources.At some places underground”
water is unfit for irrigational and domestic purposes»Wherever _$<ﬁ
undergrounr water is suiteble,the lift system is expen31ve¢A11

-p0881ble megsures may be taken to conservé’ water and protect frox
pollution eand steps may be taken to reusé the wastecwaters. Amoneg
natural water regsurces,streams are usuelly present at the ' foothl“i;'

The knowledge of hydrcblology of Paklstan is very poor.C T
water resources are very llmlted but the demand for, the water is
- increasing with the development of the country Due to growth of

.J

human population, the problem of food is getting acute, 80. @ater
resources may be tapped. for food. productlon Fish,prawn and orab :
good protein food.Smaller fish can.be used for poultryhfood and f:.
fertilizer.Algae form the food of many fishes.An alga ,'Chlorelle :
which can be easily cultured can be used as human food.Angiosperr ...
plants such as water spinach(Ipomoea), wateroress (Nasturtium), |
wild rice and cattails(Typhe sp.) are; ueed as food in some part (F
the world.It is -also de31reab1e to £ind the pollutlon its’ effect° 3
well as reuse of waste water by cheap blologlcal methods.;" ’

«



: U - . Map ¢ ho | aboFaom.
K . G A X L)(:} Y X o~ - I‘ P J, i::k = L-f«.v‘(\ D ‘*WM E
S Xl i XL T s cand (Lt

> - . . _
yxA ’ % 3~ ¥ Talbutaves

- o=
-

T
-’

v

S

S

)

9
g o,

¢
Pt

-

~

waly, Kobm

14£Q$

JEETR -‘“"’_/ : % .
FECLOGICAL SYMBeLS

Ececene Lime ;sfvysg XX XX
: XXX X

Munnee sendstone soo o
Shales e &

Sudsecewl Q'Sa Lo vule
++ 4+
S"'HXZ !;ks :".“‘.'ii.‘

+ + +



S TO

Mbreover,the environmental studies of ‘thé watéf-oourses
essential for health point of view.The study of*water'Qﬁality for
‘the domeetlc ‘use. Presence of certaln insects larvae and pupae
'whlch are vector of dlseases in ‘man and domestic anxmals The purpose
‘of this 1nvest1gat10n was to find out the phy81co-ohemlcal nature
of water and orgenisms (Plants and animals ) . and produet1v1ty of
bottom fauna of the Leh stream, as well as,polluthn and xts,effedL‘
on water quality and. the organisms.After thehetudy of thé Hydrobio
-logy of the Leh stream, it is poss1ble to proceed such- 1nvest1pat
~-ions at other places in Pakistan such as Kohﬁt Bannu where the
water channel pass through the re31dent1al aresas, It 1s also possibble
to. develop methods of reusing. the waste water by cheap b1010g1ca1
methods.

s o - (Map attached) - - '
Islamabad and Rawalplndl ‘are 31tuated below the Marpallc
and Murree hllls andﬁaralned by streams and small rlvers. The Leh
is one . among these water courses and is important as it passes‘
throunh greater part of the residential areas of these towns.

Islamabad has closed sewerage system but the waste water el
of the industries is discharged into the Leh streams and its

trlbutarles.ln:Rawalplnﬁl'the Leh_stream is much polluted.due,io
éewerage,waSte of cattle yards,domestic, service wastes and effluewhs
“eg‘emailiihduetries.The water is.also centaminated:by:diseases :
causiag;baeteria‘and pretozca.The residentialvareaejnear Mareer
have wells for“water requirements.The residents of these-areas'v
complaln for 1ntest1na1 dlsorders The water of the Leh comes in
-these wells by seepage Due to the pollutlon”the Leh haggubly out]aok
and prodUGeébad smell»durlng summer, -sometimes during. rainy seasaon
floods are high and may be dannerous to the life and propertles of
the low lylng areas of Rawalplndl Therefore, the study of water

quallty and organlsms seems to be necessary for the 1mprovement aved

for maklng the Leh stream as recreatlonal spot.

The Leh and its,tributaries_ariae from the Margalla Hills
It is desireable to give toposraphy, geology end climate of. |
Isiamabaa»and RaWalpihdi.Islamabad and Rewalpindi are located in
Pctwar Plateau.On the northern west of Islamabad are Margalla hills
fwixﬁwoiher”ranQes.'Hilis<playva siqnificant‘role*invdiverting ’
currerits of rain clouds and lifting them up. Islemabad and

Rewalpindi come under a large basin. There is great diveraityninf
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pre01p1tat10n that flows 1nto channels The lanﬁ 1n Islamabad is

undulatlnp and slopes are sharp'The MarvallaJMu?rees r&naes on th:

roan:

north of Islamabad have an average hight 3500‘ and a few peaks ar:
about 5000 The plalns helow foothllls sloplng steeply southwarﬁ;
ranglna from 2000 to 1600 : Doeene llmestone of the Margalla ref

comprlses thlck massmve, plnkgrey nummullte llmestone 1nter1ayeref

w1th shale contalnlng nummullte f0331ls There are serles of sand

-stones 31ltstones muﬁstones and shales The Sedlment con31st of

boulders, gravel pebbles mostly of llmestone and sandstone.The th'

mzntle of fine seﬁlments»overlylng the rock of the capltal area

con51sts of stream borne alluv1um mixed w1th loess. A bore hole a'

Saldpur dlsclosed a thlckness of alluv1um of 700 ft. The loess

deposlts are exposed in the Leh bed near °hakarpar1an In many cas
lcess deposits appear to reworked by streams and 1nterbedded with

alluvium, In Rawalpindi there is alluv1um and loess whlch 1s 200

te 300 at scme’ places and the 1oess is serlously affected by bo

w1nd and water erosion. The scuthern part of Rawalpindi con51sts o

conglomerate (pebbles cemented topethers) and Siw~lik: hud.

"The. main Leh'stresm arises from the Marsalla hills-at 36#

elevation passes throunh Saidpur village,it enters: Islamabad in-

sectcr F-6.It has two tributaries ( I and II ) who have: ‘their:

source 1n Margalla hills, JOln it - in sector F 7 and G- 7 respect1V<'

It traverses through sectors H-8 and I-8 and 301n stream III in:

sector I-9 near Sewerane Treatment Plant near F-Block of Sate111t
Town. The length of the Leh stream from the source and “the

confluence w1th stream III is 10§ miles.Another stream Kantawall‘

which is a tributery of stream I1I, ar}ses from the foot of the
Margalla hills at: &n elevation of 200C -ft, enters Islamabad in

sector E-7 and then comes into sector E-8.Traversing ythrough sec

G-8, and H-8, it joins stream No. III in the north corner of sect
I-9. | SR " o

Stream'No; III Tanewa11 Kas starts from an’ elevatlon of

3906 1n the Maraalla h111s and drops down to an elevatlon of 200

ft. , about 2 mlles in length. It enters Islamabaﬁ An sector E-8.

A trlbutary of stream Nc. III has- 1ts origin in the Marqalla hill:’

301ns on the northwestern corner of the sector I-9 then 1t dlschf

e

ir

fr
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into the main Leh in the southeast corner, sector I«QaFrﬁm the

source to the confluence the length of stream IIT is E@,

The stream No. IV, Badarwali Kas drains a vast area.lts
drainage basin is -larger than that of all the other streams
combined.The source of the stream lies in the Margavla hlllS at-

elevation 3775, it emerges out of the Marsalla hills at an
elevation 1950 ft. after having traversed a distance of 2.6 milesg

It has two tributaries arising from the Margalla hills.It enters
 Islamebad in the north west cornef of sector E-9, than takins
_sbutherly course it bisects sector F-10 and joins its two major
tributaries IVa and IVb in sector G-10.Traversing throush sector
H-10 and I-10 joins the Leh stream at south western corner cf

I-9 near P8rtédiitd Towalo -

The drainage basin of Leh and its tributaries covers
an area of 90 square miles.The total length of streams which Arains
the Leh Basin is about 195 miles.

The major tributaries of the Leh join at the north west
extremity of Rawalpindi, near Satellite Town, then the Leh stream

enters Rawelpindi town and passes on the back of Holy Family
Hospital, reaches Dhok Dallalan, where it becomes deep and lcoks

like a small river and it contains domestic and sewage pollution
as well as soaps from Dhobighats .After passing throuzh Dhok Ratta

it reaches Darysbad where the water is highly polluﬁed due to

- domestic and sewase polluticn, scap and detergents, wastes such
decaying vegetable and fruits, oil and greese from service statioms

and effluents of small industries.There is -28 feet natural fall
the rock outcrop about 24 miles above its confluence with the Soam
river.The Leh passes on the back of.the Ayub Park and discharsges
the Soan éamp in the Soan river.The length of the Leh in
Rawalpindi is abcut 12 miles.The Leh and its tributafies are
usually incised. |

The climate of Islamabad and Réwalpindi~isrof temperate
type, cold during winter and hot in summer.The average minimum
temperature is 2:°%C in January and maximun temperature riseé up
to 48°C in summer.The relative humidity is low most of the year,
it rises up to 60 percent during the monih of July and Aﬁgust{

There are twc pericds cf rainfall,i.e.,winter and summer,the -«
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average rainfall is about 36 inches per annum.

(2). Review on literature.

"BEngineering tudy for Islamebad durface Drainage Projec’

prepared by Khan and_Partners(1967f£iis a useful work for gettinn
informatibn about topography,drainage and climate of Islamabad.

The book," Standard Methoﬁs for Examination of Water an?
Waste Water", was published Jjointly by American Associations of

Public Health ,Water Works and Water Polluticn Control Federation

(1971?. The methods of analysis presented are believed to represe.

the best current practice of American Water :nzlysis in connectic:
with ordinary problems of water purification,Sewage disposal and
sanitary investinations The book alsc Aeals with examination of
water for radloactlvlty,bacterlolonlcal examinatiocn and blolnnlc
sampllng methods.Taylor (1958) publlshed his bcok,"” The Examlnatl

of Waters and Water Supplies". This book deals with geologlcall
“conditions,river pollution, new chemicel analytic procedures,EDTA

methods for determining hardness of ¢alcium and magnesium and als
about the analysis cf cther salts.There are alsc informations abc
the effects on humean health due to the presence of certain salts

and water borne infecticns.He also described aquatic organisms su.
as bacteria, diatoms,planktons,algae and some common invertebratc

34 . ' o )
Faridi (1971) . Aescribed the methods and preservation

freshwater algae and wrote & key coverlna 280 aenara of freshwate
algae of Paklstan Tiffany and Britton (1971) a book,"Alsae of

Illincis", which contains recent literature on the description of
freshwater algae.Edmcndson (1959)32 published a book,"Frééhwater

Biology", which contains taxonomy and description of freshwater
algae, fungi 4" angiceperms.and invertebrates.

Biswas (1966)22 studied the ecological features of
phytoplanktons of Volta river and found the abundance of phosphet
silicates and nitrates and paucity of ammonia and phytoplanktons
during flood seascn. Dissclved nutrient decreased as flood subsic.
phytoplankton started appearing, dominated by diatoms first and

later cn blue green algae which caused water bloom in the month
of May.There was virtual disappearance of nitrates at that time.

After closure of the dam water bliom declined rapidly. In newly

e
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formed leke , phosphate contents and ammonia increased and”
phytoplankton were also increased.The period of algal abundance
resulted in decrease of nutrients and increase in pH of water.

Ali(1979)17 published a checklist of Freshwater Algae of Rawalpirdi

district and found 88 genera.

Akhtar and Ali(1969)19 déscribed a few genera and species
of freshwater Rhizopods of-Rawalpindi;The seme authors(1976)2°
described 18 genera of the Rotifers of Pakistan.Kawakatsu(1978)4'
deséfiﬁ%d 2 génera and 3 species of Planarians of Pakistan: ‘

Bhatia(1939 described 4 species of Leeches of Dalisbaeke of

Kashmir with the exceptioh of Theromyzon sp.

Arora (1928)1 studied Entromostraca (Waterfleas) of

Lahore and described 18 nenera and 27 species, Daphnia,Simocepht lus

Monia, Cypris,EucyDris; Diaptomus and Cyclops are most common.He

=A% $9% thét'on'suhny dayé swarms of Entromostraca were found'on‘@he
surface. Mahoon et al. (1977)%0 described 12 new records of
Entromostraca of.Lahore. Amona the new records there are species
of Daghnié and Monia and among gehepa are Sca holeﬁ is ,Alonella

- Alona ané Wléssiésa. This type of microcrustacca are also found

Rawalpindi. Shakoor (1968)67.gave a taxonomic account of 5 species

of freshwater prawns (Palaemon ) of Pakistan.

Usinger'(1956)72

‘published his book," Aquatic Insects of
California”, the taxonomy of nymphs, 1ar§éé, pupae and édulté aye
éeparately given .This book is helpful for the identification pf
aquatic insects up to generic level.The book also deals with the
methods of collection of insects and benthic fauna as well as: aboul
different'kinds of water pollution . Ali(1967)6 described 6 geneva
and 7 species of mayfly(Order: Ephemeroptera) nymphs of Rnﬁ&ﬁbiwdi
district. Akhtar and Ali (1976)21 described 3 aenera and 8 specles
of é@uatic Lepidoptera whosg larvae and pupae are found in waicr.

Khatoon and Ali (1978)°%

described 9 genera and. 9 species of
aquatic Hemiﬁtera in addition to the work of Akhtar and A1i(1975%)

Khatoon and Ali ( 1975,1976 1nd 197733950 & 81 . =

épecies of aquatic Coleoptera of Pakistan which include nearly
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all common freshwater beetles of Paklstan.~Khatoon and A1i(1977)"
worked cn Trlchoptera of Paklstan and described the larvae of 1°F
genera and 22 specles ; pupae of 5 genera and-6 specles,_adults o

2 ‘genera and 5 species.The same authors(1975)47

7 descrlbed 28 gen -

. of aquatic Diptera in larval steges which are common in Pakistan.
Khatoon and Ali(1975)48’described 6 species of aquatic Hyeenopte:
and (197‘?)53 2 gehera ﬁnd 2 species of Neuroptera. Ali and Khatc »
(19'7-3)11 described-'23 genera of,the nymphs of dragon aﬁﬂ3damsél
_flies'of“Pakistan.‘Ali and Khatoon,(lgso)18 worked on tﬁe;

' macroinvertebratényash}fauna of the Haro river and he found that
throughout ihe yeér 54 species of macroinvertebrates, 12 of fish

were found.

)45 & 46

~ Khan and Dastapir (1971 and 1972 wrote papers cr

""astropod ‘and Pelecypods Fauna of Pakistan". The description’ of -
freshwater and merine molluscs is glven of East and West Paklst
)55

Knatoon and Ali(1978 described Freshwater Molluscs of Pakiste-

The description of 11 genera and 16 species, the description’
includes genus Physa which was not described by previous authore.

Ahmad (1963)2 published the'list of %iehes, fiSh enemiee

r -

and fish culture etc. of all the dlstrlcts of west Paklstan.»
Mirze and Kashmiri (1973)61 described 28 species of fishes belor -

-ing to 21 genera and 4 corders from the Soan river,Rawalpindi.

Qureshl (1960)63 described common fishes of Bast and West Pakist

)42

Khan (1968 described Amphibian Fauna of district Jhe: -.

He ane the account of 3 species of genus Rana and one species ¢7

Bufo. Khan(1977)43 described Natrix piscator piecator (Schneider;

a common water snake collected from Jhang district and Mugaffarech

Khan and Mirza (1976)7'7 gave the systematic account and
keys for the identification of Chelonia and Crocodilia of Pakist.~. %

)56 published his book,"A Guide to Freshwater

Macan (1959
Invertebrate Animels", which contain simple-keys'fof the ident?® .
-fication of animals and is helpfui for the identification of |
aquatic animals up to'geneia.v | | |
Ahmad (19'79)3 gave the key and description of common
freshwater angicspermic plants ‘of Lahore. The monograph is useful
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for the identificaticn of ccmmon freshwater plants of Pakistan.

)73 in River Bcolcgy eove the description of

Whittcn (1975
geology, chemical composition of water, aquatic flora and fauna,

benthic communities and algae and macrcphytes as environmental

 indicators as well as food chain.

. Bishop (1973)26 gave an account of freshwater organisms
(Plants and animals) and their ccoloay.There is a detailed list
of ‘genera and species of freshwater organisms. He also ment ioned

the sources of water pcllution.-

Rardach and others (1972)27- nave different practices aboul
aquaculture including fish, shrimps, crabs, mussels, seaweeds and
freshwater plants especially in tropical countries.

, Reid ('1961)64 aave in book factors and processes that
operate in lakes,streams and estuaries as dynamic systems. The book

attempts to bring into summary, some of the major aspects of the

knowledge that has been amassed from the study of inland waters
estuaries by many investisators. ‘
)66

Lecording tc Reisen and Prins (1972 community biomass

could not be estimated by drifts because fluctuations in the

standing crop were nct significantly correlated with fluctuations
in the drift rate , with the exception of Ephemerella sp. the drifig

. did not respond in a density dependent fashion to benthic.populai

eibn increases. Drifts seemed toc be initiated by population or

emergence activity.

)65

Reisen (1975 studied the ecolcgy of streams of Honey

Creek, collected 180 taxa of Macroinvertebrates which were

distributed differently in different ecological conditions such
riffles and pool areas and as well found on the surface and in the
bottom. ' '
: 39

Khan (1980)
compositicn and some characteristics of stream animals such as

save ean account of lotic community

shape and structures for adhesion.

Gaudet (19'?9)86

a tropical swamps of . Kenya and concluded that swamps effectively

studied seasonal changes in nutrients of

extract dissolved nutrients from rivers and carried to the lake
during water flow. ’ '

Bell (1970)23 stated that all the stages of the life -
cycle of midges, Tanytarsus dissimilis were subjected to low pH

and extreme tolerance were determined.The life cycle could not
completed below pH 5.5.
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Chutter (1969)31 found that the density of many groups

of animals was reduced by the turbidity due to silt and sand but

' some animals were adversely affected when silt and sénd settled ¢ °

‘they increase in number.

Fernando (1964)35 ‘studied 21 freshwater habitats cof
Rangoon in relation to the ecoleogy of Cules pipiens fatisens and

it was found thet the tolerance of this species for organic and

| inofganic materials was very high, physical factors might influen~

the density.

Sato (1973)70 concluded limnolbgical study of Tassha-gav
river and found 19 species of aquatic insects , 2 species of
protogoans , 10 species of fish , 59 species of diatoms, 18 blue
green and 12 species of green algae.

Meehean and Ali (196'7)59 worked on ,"Productivity of

bottom fauna in relation to the food of fish", and they found thi*

the production of bottom fauna was generally high in low‘qfédient

and polluted areas.The prcductiviry of Wah streams was higher as
compared to similar conditions of European and American -streams.

Heavy rains and flcod reduce the number of bottom organisms.The
study of the gut contents cf fishes of the same places revealed

that 70% of fishes live cn bottom crganisms. Ali (1968)7 found tr

the bottom fauns of the stresms of Hazara district consistad of

typical aquatic orgenisms and it was found that out of 7 species
fishes , 6 fishes lived primarily on bottom organisms.The same

author (1968)% found that the bottom fauna was high in the strer
of Kohat and Kurram Agency as compared to that of ponds and 50%

of fishes live on bottom organisms. Ali (1969)g found the botter
fauna of all the streams cf Rawalpindi were affected by flood

waters and the number and the weight were decreased after rains.

A1i (1969)1° found thet the-productivity of bottom fauna was

higher in the polluted water of the Soan river after the conflue:r .

of the Leh.

Boglishew (1969)°32

stated that benthic inverfebrates ir
stream riffles are distributed with particular refefence to thre-
main sources of fi-7jlant , detrius under stones, moss growing or
stones and algel covering on stones. He noticed that with incre:
in plant detrius there was also an increesse in the variety of

bottom fauna. Bottom fauna are less aggregated in clumps of moss
but mcre associated with algae .

-~
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Beck (1955)24 proposed a simple'method for reporting
biological investigations in connection with stréam quality s&rvh*
Authors believéd thatvthe_biotic data are economical and are full -
&s important as chemical ahd bibchemical data and‘have,not been
more widely used .in streem sanitétion work because of extreme’
wordiness and technicality of bicloqical}reports. |

)28 stated that TFathead inows were exposed

Brunvs (1971
to constant dissolved oxypen 1-0 5 mg/lit for all months.Number
of the eggs produced were reduced at 2 mg/lit , no spawning on 1
1 mg/llt.vFry growth reduced 81nn1flcantly at below 7.9 mp/llt 187

of surv1vor$at 4 mn/llt were deformed.

According to Avery (19'70)81 aquatic insects end salmon

were sampled abcecve and below @& municipal sewage outfall of East
Gallatin River. Numbers of Trichoptera Ephemeroptera ,Ccleoptera

and Plececptera larvae 72 Km below the sewage outfall were lower

were
than found above. These reduction: a33001uteﬂ W1th the occurence cf
sewage fungus on the bottom. Diptera were numerous. A partial-
recovery was gained after 6.1% Km below sewage outfall. After 2C

Km below insccts were 13 times mcre than those found above and
trout also incressed in number.

Ali (19?7)12 studied cffects of sewaze pcllution on the
‘.Ravi~River,Lahcfe and found that the watcer was dark_bern after
receiving the waste and the béttom was blackish. The water was

- mesosaprobic (mildly polluted ). Insect larvee of Brachydeutra,

Eghxdra and Psychoda were found which indicated pollution. The sam<

'éuthors*(1977)l4 found that Adue to the domestic pollution in a
stream in Choa Syedan Shah , there was increased in algal flera but

reduction in the number and weight of fauna, the insect larvae

which indicate polluticn were found. Ali et g;.(1977)13 found in

the Effluents of Industrial Complex of Kala Shah Kaku , the totsl
hardness of water increased very much ,chlceride contents were algo

!”higher. Twenty genera of algeae and thirtyﬁsevén of fauna were found
before pollution and nine of aleae and twelve of animals were found

after pollution.The same suthors (1977) 1 found during the study of
stream near Peshawar that pH varied from 7.0 tc 8.0 ;, dissolved

oxygen from 5.8 to 9.9 mg/lit , total alkalinity and hardness were

higher.28 generac of algae,29 of invertebrates and 14 species of
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fishee'were found.

Ito and Kuwada (1964) 37 stated that after receiving tt
waste therest decrease of benthic animals in species number only
tolerant species survxve,; changevof dominant species in benthlc
animals with degrees of pcllution : Limncdriius was in strongly

polluted zone , Tendipes in middle and'TendiEes and Beatis in wer’

qpolluteﬁ members of Trichcptera,Ephemeroptera and Plecoptera we:r
1n clean water. Benthic fauna recovenaagradually on the way to

dcwn stream with appearance of clean water species.

| Nebcker (1974) stated that pelychlorinated Blphenyls
wéfefmore toxic to Daghnla. In case of Tanytarsus there was less

toxic and do not emerge abandantly.

Aziz and Sheikh (1974)75 worked on,"Biological treatmer
of & lccal paper mills waste of Lahore", and recommended Acertai-

methods for biclogical treatment of the waste.

Tariq et a;.(1974)76' studied the quality of the waste

water of Lahore and the water cf the Ravi River after receiving
the waestes. In the first run of the polluticn survey it was foun

that theré was neither significant reductiocn in D.O. resources
nor increase in B.0.D. of the river water. This was due to high
diluticn ratio in the river at the:time of sampling,

Scwage and Rabe (1973)68 studied the effects of mine an’
domestlc wastes on macr01nvertebrate community structure in the

Coeur'd Alene River. Mining, milling and smelting of rich Pb-Ag-"
ores have contributed fine inorganic solids as well as heavy met :

‘ions Zn;Cd , Cu and Pb . Other industries, including Phosphoric
8cid Plant , a Fertlllzer Plant and a Saw-Mill , contrlbutedhlg

nutrient wastes and cities discharges untreated domestic sewage
directly intc the river. Thus three years after trailings of
impoundment and reduction in suspended and settled inorganic

solids , only very limited benthié communities have colonized tr
‘river. ‘ ' | '
Johnson et 21.(1971)3® found that Invertebrates

accumulated residues many times that of surrounding after exposu:

to 14C-labelled aldrin or DDT at levels 100 pptr (ng/lip). INIn

addition, evidence of marked degradation of these pesticides wit’
specific trophic levels was found.These wcrkers on the basis of

their studies sugqested that aquatic invertebrates influence the
quantity and quality of insecticide residue pass via fish food~;

-chain.Further it is stated that in aquatic ecosystem biological
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magnification of insecticides at lbwer trophic_levelé provides a
methed of introduction of these substances to higher trophic levels
even through those organisms, many orAmany not directly exposed to

a pesticide.

I stafted research on,"Procductivity of bottom fauna of
freshwater bodies and its utilization in Punjab , N.W.F.P. and
Azed Kashmipﬁéince 1964.Latter/the effects of rains“énd'polluticn
was studied on bottom fauna. As no work was dene on Mayflies(Order:
Ephemeroptera) , I started taxonomy of Mayflies in 1967 and
described several new species .l-u¥wm-rthe wwrking on ,"Effect of
Different Kinds and Degrees of Pollution on Aquatic Organisms of
Pakistan", under PL-480 (1974-1977) and the Co-operative Scientis:

after the completicn of the project gave the following comments:

New Information Resulting from the Research:

1. Survey of the aquatic organisms of Pakistan was completed.

2. An inventry of physical and chemical properties cf the watey
resources of Pakistan was completed. ‘

3. The food of 65 species of fishes was determined.

4. The taxoncmy of 9 groups of équatic crganisms was worked out
and published in scientific litersture. '

S. Indicator species were identified for various types of orgewic
and chemical water polluticn.

6. A tctal of 59 scientific papers have been published from the
study :nd a few ncre in progress.The enrichment of scientific

literature will have obvious ripple effects in stimulating

further research,

In "Internaticnal Standards For Drinking Water", publiskeJ

by W.H.O. (1971)82 , the standards are given which have been adepted
a8 in whole or in part by a number of countries as applicable ir
deciding the factors for pure and acceptable water.

International Standard for Drinking Water. W.H.0. (1971).

Water Quality , Highest desireable Maximun permiéﬁbie”
pH range ' 7.0 tc 8.5 ' 6.5 to 9.2 ~
Total hardness - - 10€ nme/lit : 800 mg/1lit.
Galcium : 75 mg/lit. +.200 ne/flit.

Chlorite (=s Cl1.) 200 mg/1it. 600 ma/lit.
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Magnesium (as Mg"T) © 30 mag/lit 150 ma/lit.

Towns (1978)78 gave‘a list of 130 species of benthic

insécts found in Waitakere River and its tributaries and notes cn
17 little known insects. The same authcor (1979) wrote on Zonati

of fresh water invertebrete communities of New Zealand Kauri fore.:

stream.

(3). Plan of Work:

The collection cf water samples, alsae, micro,macrofaun:
and bottom fauna was done on monthly basis from the 6 following.
places from June 1978 to May 11979.

1. The Leh stream before Zero Pcint,Islamabad.
2. The Leh stream after Zerc Point,Islamabad.

. 3.  Tanewali Kess, a tributary No.III after receiVinq the effluer

of industries in sectocr I/9, Islamabad.
4. The Leh after confluence with its tributaries near Sewerage

Treatment Plant, F-Block Sotellite Town,Rawalpindi.
S. The Leh ,Daryabad.

6. The Leh near Scan Canmp.

Next year, June 1979 to May 1980, the collection was dr
from the following places:

&gj Tanewali Kas before receivinm the effluents of Industries of
I/9, Islamabad. ' ‘

2. Badarwali Kas, the IVth tributary of the Leh near Sewerage
- Treatnent Plant, while the rest:-3 - 6 stations were the sar
as in the previcus year. '

(4). Methods.

Physicoc-chemical nature.

Surface water was collected in plastic bottles in fielc

pH was determined by battery-cperated pH meter, temperature
measurements were made in dearees centigrade,phenolphthalein and

total alkalinity were determined by titrating samples against 0.0

HZSO4 using phenolphthalein and methyl oranage as indicators.

Alkalinity was expressed in terms of CaCO3 mg/1lit. Dissolved
oxygen was deternined by Winkler's methcd with Azide modificat”

Calcium as Ca++' hardness and tctal hardness were determined‘bY* !

8

-
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Complexc-metric titration by usine 0.0IM E.D.T.A.;Murexide and
Erichrome Black T as inﬁicatcrs;'chlorides were determined by
Argentometric method; nitrates by colerimeter .Sodium, pétassium

and magnesium were detcrmined by Flame Analyser.

Algae were collected by plankton net, hand pickinag,
scrapping and squeezing the submerged vegetation.They were preserved
in 3 to 4% formalin.Planktons and micrcfauna was collected by
plankton net, preserved in 3 to 4% formalin.Macroinvertebrates weve
collected by dipnet, Surber One Square Foct Sampler and Ekman Dr
Tiredge. Bottom fauna was collected by Surber One Square Foot
Sampler énd Ekman Dredze. These samples were washed throﬁgh sieveg
and were preserved in wide mcuthed bottles in 8-10 formalin. In the
laboratory, bottom fauna samples were again washed, placed in petvi
dishes, identified sorted and the crganisms of each samples were
dried on blotters and weighed in chemical balance.In this manner
the sprriuctivity of bottom fauna was determined by number and
wéight per unit erea. Fishes and frogs were caught by drag nets and

preserved in 8% formalin.
(5). Results.

In the Annual Report May 1979 , the data of the stations
1-6 was given. This year frcm June 1979 to May 1980, the data wasg
taken from twc different places in Islamabad i.e, station 1 and -
and rest stations were the same as in the previous year.

1. Physico-chemical nature of water. Tables 1 12

2. Flora " 13 - 24
3. Microfauna ' ' " 25 - 36
4, Macrofauna » 37 - 48
5. Bottom fauna ' " 49 - 60

6. Graphic representation of dissolved
oxygen, Na® and K'. ' " 61

7. Micro- macrofauna and productivity of -
bottom fauna. : " 62

The ncn-polluted water if the Leh and its tributcories



-i5w 16~ -
The nen-polluted water of the Leh and its tribptaries

was usually clear but after reins it becomes nuddy. Tanewali Kas,

a tributary., when gets the effluents of the industrial complex ' °

Islamabad becomes milky in colour in sector I/9 . The water of t'
Leh neaf Satellite Town beco-cs brown and the botton black due t-
putfifaction ,this condition prevails. throughout in the down
stream up to the Socan Camp.

o The lowest air and water temperatures were: lO °c and 8%
respédfiV%ly‘in the month of December, and hlvhest temperstures
wére 3400- and 32°C in the month of July. pH of water varled fro”

6.0 to 7.6 . Dissclved cxyzen was usually low in polluted water,
sometimes was absent, it varied frcm 6.2 mg/lit to 12.0 mg/lit ir
non-polluted water.Total alkalinity was varied from 58 to 400,

total hardness 186 to 460 , calcium as Ca' ' from 42 to 200 ,’
.magnesium as Mg+* from 2,4;t0 57.6, Né+ from 12 to 67, K" “frem
1.5 to 26; chlorides from 20 to 200 aﬁd nitrates from 1.3 t0.5.8
mg/lit. Sodium absorption ratie (S.A.R.) values varied from 2.0
to 14.2. |

Within two yeers the total number cof alagal species foun'
in the Leh and its tribgtaries ywere. 54 and angiospérmic plants
wefe 4 .A few plants wé;e found only in non-pollu%ed“water eg.

Oedoqonium sp., Microspora sp.,Mcugeotia sp.,Coelasfrum Sp.,

Hydrodlctyon sp., Potamoqeton perfcliatus, Hydrilla vertlcellata

and Tvpha angusta whlle some were found conly in polluted water

such as Euglena,sp., Phacus sp., Microcystis sp., and Lyngbya sp.

Nearly 100 species of microinvertebrates were found

including prectozoans , rotifers ,round wcrms, crustaceans and thc -
larvae. Mesodinium sp.,Spirozona sp.,Homalczoon sp.,Wolga sp. an

Alcnella sp. were fcund. conly in non-polluted water, many specice

were found in bcth non-polluted and polluted.weter. Amphileptus < -

Trachelcphyllum sp.,Zsychi?a sp.,Histrio sp.,Céréhesium sp. and

Epistylis sp. were found in polluted water only.

Macrofauna included planerians,annelids,insects(younsg ar’

adults) molluscs, fishes,fross and tortoises. AbQutIICO sbecies

- macrofauna were found.Many species such as certain insects and

‘a

e

¥
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Table 1 Physico-dhemical Nature of Water of theleh Stream,Rawalpindi,June 1979.

Station 1. Station 2. Station_a; Station 4.  Station 5. Station 6.
Air temperature °C 25 2 a3 27 80 TN 30
Water temperature °C 27 | 25 30 29 , 25 . 26
pH | 7.4 7.8 7.2 7.1 7.2 7.4
Dissolved (xygen mg/.it. 9.8 - 9.0 3.0 4.3 ' 5.0 1.0
D.0. Saturation % 117.2 107.1 . 39.47 55.12 . 59.5. - 12.19
Total alkalinity me/lit. 280 . 350 320 340 | 320 480
Totéi haedness mg/lit. 250 320 . 220 260 280 - 880
Calcium as Ca”'ma/lit. g4 .. 116 8o 99.2 104 128
Magnesium as Mg'' mg/lit. 9.6 7.2 4.8 2.88 4.80 .  14.40
Na'"(Sodium) mae/lit 22 22 | 38 32 - . 56 60
K' (Potassium) ma/lit. 3 4.2 4.2 6. 16 20
Chlorides mg/lit. 21 - 19 s1 3o 37 87.7
Nitrates mg/lit. Nil - 1.7 1.3 2.6 2.4 - 1.8
S.A.R: Value mg/1lit. 4.5 - 4.0 : 8.3 o 6.33 . 10.7 » io;s

Tap water Na' (Sodium) = 22 mg/lit.
K" (Potassium) = 1.5 mg/lit.

» Sodium Absorption Ratio Value.
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Table 2 Physgico-Chemical Nature of Water of the Leh Stream,Rawalpindi, July 1979.

Station 1. Station 2. Station 3.  Station 4.  Station 5. Station 6.

Air temperature °C 32 31 31 34 83 3o

Water temperature °c 28 28 31 32 28 27
pH , 7.1 7.2 7.1 7.2 7.3 7.4
Dissolved Oxygen mg/lit. 6.2 9.0 4.5 5.8 3.8 | 4.2
Total alkalinity me/lit. 300 320 360 280 290 280
Total hardness mg/lit. 270 300 280 270 300 330
Calcium as Ca’’ me/lit. 80 60 70 60 90 65
Megnesium as Mg'* mg/lit. 8.6 7.0 4.5 2.5 4.2 | 15
Na'(Sodium) mg/lit. 20 20 35 32 50 60
K" (Potassium) mg/lit. 3.2 4.2 4.6 | 6 15 19
Chlorides mg/lit. 25 20 30 31 35 - 38
Nitrates mg/lit. Nil Nil 1.3 2.0. ' 2.4 1.6
6.8 8.5 9.25

S.A.R. Value mg/lit, 5.0 5.4 9.2
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Table SAEPySiCOEChemicalvNatureiof Water of the Leh Stream,Rawalpindi,August 1979.
Station 1. ‘Station 2.-  Station 3. Station 4. . Station 5.  Station 6.
Air temperature °C 30 30 20 20 30 25
Weter temperature °C 20 | 25 18 15 S es 20
pH. 7 7 7 7 7 6.7
Dissclved Cxygen mg/lit. | 5.4 9.3 9.5 7 o 6.5 3.5
D.0. Saturation % 58 110.9 99.6 68.9 77.56 38.16
Total alkalinity mg/lit. 320 180 320 - 340 320 360
Total hardness mg/lit. . 254 246 - 280 186 220 276
Calcium as Ca’’ ma/lit. 96 88 73.6  48.4 . 52.0  60.8
Magnesium &s Mg++ mg/1lit. 3.3 6.24 23.0 19.°0 ’ - 21.6 . 29.78
Na” (Sodium). mg/lit. 40 23 27 55 S 67
k¥ (Potassium) mg/lit. . 1.5 2.5 4 7 5 12
~ Chlorides mg/lit. o 26" 31 35 46 a2 58
Nitrates mg/lit. _ Nil 2.5 3.6 . 4.0 8.5 3.1

'S.A.R. Value mg/lit. | 8- - - 4.79 5.5 14.10 3.6 = 14.2



v A 1,

3.0

Table 4 Physicﬁ~Chemical Nature of Water of the Leh Stream,Rawalpindi, Sept. 1979

lsiétion l; Station 2. $t§tion 3. Station 4. Station 5. Station 6.
Air temperature °C 3 29 25 ". 21.5 25 25 - | 31
Water temperature °C 20 21 21.5 | 21 ‘ 20 - 23
pH. 7 7 7 7 | 6.7 7
Dissolved Oxygen mg/lit. 11 8.5 8 8.5 3.5 3.1
' D.0. Saturation % 119.8 94.5 ~ 88.9 94.5 38.1 36
Total alkalinity mg/lit. | 360 400 460 300 - 360 340
Total hardness mg/lit. | 200 - 280 240 240 ~ . 260 - 280
Calcium as Ca’ ' ma/lit. 60 96 88 72 96 73.6
Magnesium as Mg't mg/lit. 12 9.6 4.8 14 : 4.8 13.4
Ne’ (Sodium) mg/lit. 20.8 26 30 36 45 52
K" (Potassium) mg/lit. 1.6 3 8 7.2 14 | 18.5
Chlorides mg/lit. 21 25 19 21 | 32 38
Nitrates mg/lit. | , 1.5 1.0 3.1 2.5 3.0 3.5

S.A.R. Value mg/1lit. - 4.71 5.09 6.25 7.7 9.6 11.1
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Table S5 Physico-Cherical Nature of Water of the Leh Stream,Rawalpindi, Oct. 1979.

Station 1. Sfafiéﬁ 2. Station 3. Station 4. ~ Station S. Station 6.

Air'température.od 19 19 17 | 18 - 18- 20
Water temperature °C 18 17 18 15 15 18
pH. 7 & .4 6 6.5 6.7 : o /
Dissolved Oxygen mg/lit. 11.5 12 | 3.1 S 1s 1.7 3.8
D.0. Saturation % © 120.5 123.2 31.8 - 14.7 16.7 34.6
Total alkalinity mg/lit. 290 360 380 340 400 415
Total hardness mg/lit. 210 280 280 2472 280 - 260
Calcium as Ca’' mag/lit. 80 88 64 65.6 48 " 72
Magnesium as Mg = mg/lit. 2.4 4.4 - 4.8 18.6 38.4  43.3
Na® (Sodium) mg/lit. 21 26 27 30 0 60
K" (potassium) ma/lit. 116 316 - 0.8 . 648 R 160 24
S.A.R.-Values mg/1lit. 4.6 5.35 ' 6.5 6.6 9.6 8.8

Chlorides mg/lit. 21 18 17 - 23 .. 36 48
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Air temperature °c
Water temperature e
pPH.

Dissolved Oxyasen ma/lit.

D.0O. Saturstion %
Total alkalinity mg/1lit.
Tctal hardness mg/lit.

. ++ .
Calcium as Ca ma/1lit.
. ++ N
Magnesium as Mg me/lit.

Ne'( Sodium) mg/lit.

K’ (Potassium) mg/lit.

Chlorides mg/lit.

S.A.R. Value mg/1lit.

LY

Table 6 Physico-Chemical Nature of Water of the Leh Stream,Rawalpindi, Nov. 1979.

Station 1.

20
15
7.0

*

9.5
93.6

184
300
64
33.6
20

1.6
19

Station 2.

15

13

10
94.3

180
340
104

19.2
26

3.2
16

4.8

’ Station 3.

15

13

360

80
38'4
44

6.4 -
17

Station 4.

20
15

6
Nil
Nil
300
400

72
53
34

5.2
19

Station 5.

18
16
6.5

2.8
28.1

306
340

72
38
48

13.2
32

9.2

Statien 6.
18
15
6.7

4.6
45.3

324
340

88
28.8
52

18
36

9.66
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N

e 0C

Water temperature CC

pHO

Dissolved Oxys
D.0. Saturatio

~Total alkalini

Total hardness

. ++
Calcium as Ca

. ++ .
Magnesium as Mg mg/1lit.

en mg/lit.
n %
ty mz/lit.

ma/lit.

me/lit.

*
Na (Sodium) ma/1it.

K" tPotassium
Chlcrides mg/l

Nitrates mg/l

S.A.R. Value

) mg/lit.
it L]
it L]

mg/lit.

Table 7 Physico-Chemical Nature of Water of the Leh Stream,Rawalpindi, Dec. 1979.

Station 1.

12

10
7.0

11.2
98.85
280

300
84.8
21.12

34

2.8

16
0.18

6.2

Station 2.

11

10
7.2

10.3
90.9
300

280

91.°

12.48

25.6

3.2
21
Nil

3.2

‘Station 3.

11

12.5
7.4

8.4
- 77.5
380

290
99.2
10.08

26

7.2

27
3.8

3'2

Station 4.

12

13
7.1

4.1
38.7
290

284

108.8

2.88

4.1

Staticn 5.

10

7.0

2.8
19.4
240

386

124.8

18,24

40

14.2

33
1.5

4.4

Station 6.
15

13
7.3

3.1
30
380

480
1107.2
50.8
50
24

- 59
10.95

. 5.6
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Table 8 Physico~Chemical Nature of Water of the Leh Stream,Rawalpindi, Jen. 1980.

‘Station 1. Station 2. Station 3. Station 4. Station 5. Station 6.

Air temperature °c 16 15 15 , 16 10 ﬁ 12
Water temperature C 15 18 15 | 15 9 10

pH. | 7.3 7.2 7.1 7.0 7.1 7.8
Dissolved Oxygen mg/lit. 6.1 5.3 6.1 4.3 3.7 3.1
D.0. Saturation % 53.8 55.5 : 53.9 37.8 31.9 27.4
Totael alkalinity mg/lit. 282 - 266 428 350 276 374
Total herdness ma/lit. 350 234 200 280 | 350 372
Calcium as Ca' = mg/lit. 76 88 20 10.4 64 80
Magnesium as Mg®  me/lit. 38.4 o 2.8 36 17.28 45.6 41.28
Na' (Sodium) ma/1it. 20 24.8 102 30.4 : 32 48
K" (Potassium) mg/lit. 6.4 2 2 6 2 8
Chlorides mg/lit. 12 18 31 33 22 55
Ty oi‘-:.-‘i;/.' B
Nitrates ma/lit. . 2.0 1.5 2.5 1.6 3.5 3.8

S.A.R. Value mg/lit. 4.1 5.2 - 27.2 11.95 + 6.1 - 8.71
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" Table 9 Physico-Chemical Nature of Water of the Leh Strecam,Rawalpindi,February 1980.

| Station 1- | Station 2. Station 3. ,Sfétiqn 4. Station 5. Station 6.
“Air temperature °C 13 14 T 15 16 14
Water temperature °C S 13 15 16 14 13
pH. 7.1 7.2 7.3 7.2 7.4 7.3
~Dissolved Oxygen mg/lit. 9.0 8.5 T 4.5 5.5 6.0 3.2
T, ruesticn me/lit. | | | | _
Total alkalinity mg/lit. 100 120 120 140 - 200 210
fb%éia?afﬁnégsqmé’{iéf 380 392 800 340 200 380
Calcium as Ca' " mg/1it 90 100 112 108 | 80 v88
Magnesium as Mg = me/lit. 32.0  26.0 18.0 ~50.2 . 5206 40.2
Na'(Sodium) mg/lit. 15 20 - 18 | 25 ‘ 35 . 30
K" (Potassium) me/1it. 2.0 3.5 3.0 4.0 ‘/ 1.0 12
Chlorides mag/lit. | 20 25 35 30 o 35 - 50
Nitrates mg/lit. 0.15 0.5 1.2 1.4 : 1.0 1.3

S.A.R. Value mag/lit. 4.9 7.0 | 7.0 . 3.2 2.0 5.0



Table 10 Physico-Chemical Nature of Water of the Leh Stream,Rawalpindi,March 1980.

Station 1. Station 2. Station 3. Station 4. Station S. Station 6.

Air temberature ¢ 16 18 20 20 23 22
Water temperature _C 12 15 18 18 19 21 -

pH. 7.3 7.5 7.4 7.1 7.5 7.2
Dissolved Oxygen mg/lit. 7 6.8 10.2 10 3.5 Nil
D.0. Saturation - #'i%. 64.6 66.9 106.9 104.8 87.4 Nil
Total alkalinity me/lit. 158 212 220 210 310 420
Total hardness mg/lit. 180 240 200 220 280 280
Calcium as Ca+; @g/lit. 148, i6. 48.5 1607 72 76
Magnesium as Mg me/lit. 14.4 23.4 23.5 14.4 24 21
Na' (Sodium) mg/lit. 16 24 28 26 36 50
k' (Potassium) ma/lit. 4.8 6 2.4 2.8 14.4 23.1
Chlorides mg/lit.' 8 11 14 21 - 36 40
Nitrates me/lit. Nil Nil 2.4 1.4 1.5 2.0
S.A.R. Value mg/lit. 4.1 5.7 6.5 6.5 7.4

11.5



Table 11 Physico-Chemical Nature of Water of the Leh Stream,Rawalpindi, April 1980.

@ L
Station 1. Station 2.

Air temperature ¢ 21 22

Water temperature ¢ 22 24
pH. 7.5 7.8
Dissolved Oxygen mg/lit. 4.5 4.8
D.0. Saturation % S5til 56.2
" Total alkalinity mag/1it. 320 240
Total hardness mg/lit. 320 230
. Calcium as Ca’ mg/lit. 18.4 65.6
. Magnesium as Mz ' ma/lit. 65 16.3

Na¥ (Sodium) ma/lit. 30 36

K" (Potassium) mg/lit. 6 4.8

Chlorides mg/lit. 27 25
Nitrates mg/lit. _ 0.15 Nil
. S.A.R. Value ma/lit. 6.6 7.9

Station 3.

21
24

’ 7-6

2.3
27

242

282

62.4

29.28
52
14

23
5.8
10.8

Station 4.

25
22
7.2
Nil
Nil
334

290
76
24
36

23

. 1.6

- 7.2

Station 5.

30
25

7.2

Nil
Nil
340

350

47.5

55.2
56
22

50
3.5
4-34

Station 6.

30
25
7.3

1.8
21.5

460

320
84
26.4
60
26

52
3.0
4.9



7 %3 ' Ay

Table 12 Physico-Chemical Nature of Water of thenLeh Stream,Réwalpindi, by 1980.

Station 1. Station 2, = Station 3. Station 4. Station S. Staticn 6.

Air tempera{ure OC 20 20 21 oo 5 29

Water temperature °C 24 25 24 25 25 25

pH. 7.6 7.5 7.3 7.2 7.1 7.1
Dissolved Oxyesen mg/lit. 7.2 : 9.1 3.4 2.8 Nil ' 2.5
D.0. Satureticn & 84.4 106.6 .40 33 Nil - 30
Total alkalinity me/lit. 320 260 560 320 420 460
Total haréness mz/lit. 272 182 206 246 326 312
Calcium as Ca’' = mz/lit. 68.8 32 32 47.2 44.8 56.8
Masnesium as Mg " ma/lit. 24 o3 ~ '30.4 38.10 51.36 40.8
Na” (Sodium) mg/lit. 30 34 56 30 48 56

K' (Potassium) ma/lit. 7.5 5.0 10 8 12 o 24
Chlorides mg/lit. 50 20 68 64 60 200
Nitrates mg/lit. 0.25 Nil . 2.0 . 2.5 ‘ 2.0. . - 4.0

S.A.R. Value mz/lit. 6.2 9.2 14.4 6.5 _ 9.8 11.3
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Table 13 Flora.

Plants.
ALTAE

Stations.

1

2

 PHYLUM: CHLOROPHYTA
CLASS: CHLOROPHYCEAE

1,
2.
3.
4.
5.
6.
7
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

35.
36.-
27.
38.

39.

Continued:-

N

8. .Diploneis sp.

Chlorella $p.

.Chlorococcum 8sp.

hEetraedron;sp}

.Closterium sp.
.Cosmarium sp.
.Pediastrum sp.

.Scenedesmus Sp. - 7T e e fe e

.Coelastrum sp.

.HYdroqictyon-sp.,

“Stigebclonim sp.

.Rhizoclonium sp.
;Cladobhora,sp. ;
.Moﬁgeotia Sp.

. Oedogonium sp.
.Spirogyra sp.

£ LR Ny e 8 8 TN A B st ke, o

L
AT W ey

Y A o £ i SN P

SRS TSN SRS

. Ul O'thI' iX Sp . R et e e G A0
.Microspora sp. "

.Tetraspora sp.

_CLASS :BACILLARIOPHYCEAE s

i .

.Bhizospienié'sp.

413 4

SN RUSIOHR SR

e i ;AN 3 PO

.Meridion sp.

.Amphiprora sps« ===

.Surirella sp.
.Gomphonema Sp.
.Rhoicosphenia sp. ™~ e

.Cocconeis sp.

.Stauroneis spv

.Diatoma sp.-

4
il

.Fragilaria sp.

.Synedra sp. T S —

P

.Mast ogloia S[?- T

.

. «Gyrosigma sp.

.Pleurosigma &p s i

‘ Amphipleura sp.

yAnomoerneis spoe

.Caloneis sp.
» Neidium sp.

B imVan e

.Pinnularia sp.

.Navicula sp.

b {Lﬂ
+ 4

+ + Present

’

1]

_‘>

bant .




Stations.

2

3

40. .Nitzschia sp.

3

41, .Cymbella sp.

4
+

PHYLUM: PYRROPHYTA
CLASS: DINOPHYCEAE

4%, .Ceratium sp.

PHYLUM: EUGLENOPHYTA
CLASS: EUGLENOPHYCEAE

43. .Buglen sp.

44. . Phacus sp.

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

45. .Merismopedia sp.

46. .Chrococcus sp.

‘47..AnacxstiS'sp.
48. .Spirulina sp.

49. .Oscillatoria sp.

+ N

bod

50. .Microcoleus sp.
51..Lyngbya sp.

52 .Phormidium sp.

53- .Coelosphaerium 8p.

54. .Microcystis sp.

PHYLUM: TRACHEOPHYTA
CLASS: ANGIOSPERMAE

55.. .Potamogeton perfoliatus

—

56 . Lemna paucicostata

57 . Typha angustata

58 . Hydrills VertiCillata




‘_Q"

Table 4 FloPa. Jki
Plants. ' ’ Stations. W\

ALCARE | ‘ | 1 2

PHYLUM: CHLOROPHYTA

CLASS: CHLOROPHYCEAE . v
1. .Chlorella sp.
2. .Chlorococcum sp. - “;
3. .Tetraedron sp. | I
4 4. .Closterium sp. | B ) B ‘7 ' .v.'”§' ﬁL

5. .Cosmarium sp. o o T R '
6. .Pediastruﬁ'sp.
7, .Scenedesmus Sp.
8. .Coelastrum 8p.
9,-.Hydrqdictygp Sp.
10. .Stigeoclonium sp.

11. .Rhizoclonium sp.
12. .Cladophora sp. e e g | iL
13. .Mougeotia sp. ' St R -
14. . Oedogonium sp.
15. .Spirogyra sp.. —— o — ’ o vt
16, .Ulothrix sp. =~ —— i oo Rl o R

~ 17. .Microspora sp. | T

i+

18. .Tetraspora 8ps i i

¥

w  CLASS:BACILLARIOPHYCEAE

T

19, .Rhigosolenia sp.

20. .Meridion sp.
; ?1;.Amphiprora sp.
 22. .Surirella sp.

23..dephonema Sp.
24,.Rhoicosphenia Sp.
25..Cocconeis sp.
26- .Stauroneis sp.

i

27. .Diatoma sp. -
28. .Diploneis sp. _
29-.Fragilaria Sp. _ o ii q}m

_30. .Synedrs sp.
%3], .Mastogloia sp.
32. .Gyrosigma sp.
38. .Pleurosigma sp..
34{‘Amphip1eura sp.'

S

35. ,Anomoerneis sp.

36..Caloneis sp.
37.. Neidium sp.
38. .Pinnularia sp.

"9..Navicula sp. | | — B -}w 1. ..}_ * ’f"

ZJontinued:- + + Present , -'= Abspent.




. OPlants.

Stétions.

2

3

N

40. .Nitzschia sp.

4

41, .Cymbella sp. _

+
4

1

PHYLUM: PYRROPHYTA
CLASS: DINOPHYCEAE

44..Ceratium sp.

PHYLUM: EUGLENOPHYTA
CIASS: EUGLENOPHYCEAE.

43. .Buglen sp.

7

44. . Phacus sp..

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

45. .Merismopedia sp.

46. .Chrococcus Sp.

47. .Anacystis sp.

48. .Spirulina sp.
49. .0Oscillatoria sp.

50-.Microcoleus sp.
- 51. .Lyngbya sp.

4~

V52,.Phormidium sSp.

53~.Coelosphaefium_sp.

54. .Microcystis sp.

PHYLUM: TRACHEOPHYTA .
CLASS: ANGIOSPERMAE

55.. .Potamogeton perfoliatus

' 56 . Lemna paucicostata

%

87 .. Typha angustata

58 . ﬂydrilla verticillata




Table +§ Flora.
Plants. ’
ALCAB

PHYLUM: CHLOROPHYTA

CLASS: CHLOROPHYCEAE
1 .Chlorella sp.
2. .Chlorococcum sp.
3. .Tetraedron sp.

#4. .Closterium sp. | : B 4 4
5. .Cosmarium sp. i it e S %L R N

5. pediastru sp. " N D | | R M S—
7n .Scenedesmus Sp.
8. .Coelastrum sp.
9. .Hydrodictyon sp.

~10. .Stigéoclonium sp.
11. .Rhizoclonium sp.
12. .Cladophora sp.
13. .Mougeotia sp. ;
14. . OedOgoniﬁhfgb.)
15. .Spirogyra g;fﬁﬁ
16,.U10thrix‘sp.wwww
17. Microspora 8p.

etk N i

i

"+++ N

A e

18. .Tetraspora sp.

o  CLASS:BACILLARIOPHYCEAE

19,;Rhizoéolenia‘sp: ¢
20, .Meridion sp.
21. .Amphiprora sp.
22. ,Surirella SP.
23..§omphonema Sp. »
24. .Rhoicosphenia sp.
95. ,Cocconeis sp.
26- .Stauroneis sp. -
27, .Diatoma sp.
28. .Diploneis sp.
29. .Fragilaria Sp.
20. «Synedra sp. -};~”_-z ) :gé
% 1. .Mastogloia sp. e
52, .Gyrosigma sp. s
S3;.P1éurosigma sp.'
34. Amphipleura sp.

R .
'35. ,Anomoerneis sp.

5}.86-.Caloneis sp. - e
\1'37.. Neidium sp. .
38 .Pinnularia sp. e

.- 39« .Navicula sp.

e

Continued:- , + + Present , -




: QPlants.

at

Stations.

2

3

40. Nitgzschia sp.

+

41. .Cymbella sp.

4
4

g

PHYLUM: PYRROPHYTA
CIASS: DINOPHYCEAE

44..Ceratium sp.

PHYLUM: EUGLENOPHYTA
CLASS: EUGLENOPHYCEAE

43. .Buglen sp.

44. ., Phacus sp.

SRR

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

'45. .Merismopedia sp.

46. .Chrococcus sp. -

47. .Anacystis sp.
: 48..Sgiru1ina SpP.

7 49. .0scillatoria sp.

50. .Microcoleus sp.
51. .Lyngbya sp.

52 .Phormidium sp.

53+ .Coelosphaerium sp.

54. Microcystis sp.

PHYLUM: TRACHEOPHYTA
CLASS: ANGIOSPERMAE

55.. .Potamogeton perfoliatus

56 . Lemna paucicostata

57 . Typha angustata

58 . Hydrilla verticillata

¢ |



| mable {8 TFlora. |
- Plants. o Stations.

PHYLUM: CHLOROPHYTA
CLASS: CHLOROPHYCEAE
1, .Chlorella sp.
2. .Chlorococcgg sp;
3. .Tetraedron sp. : . g
#%4. .Closterium ép-, é”

5. .Cosmarium 8p.

6. .Pediastrum sp. : SR : +
7» .Scenedesmus 8p :
8. .Coelastrum sp.

9. .Hydrodictyon sp.
10. .Stigeoclonium sp.
11. .Rhizoclonium sp.
12. .C1ladophora SP. e . :~§f,A”
13. .Mougeotia sp.. _ ,} ——
14. . Oedogonium SPa.c.. owveiin  ,- ‘v ”  ”¥_
15. .Spirogyra SPe ;_fr,¥m
16. .Ulothrix sp. g

'17. .Microspera sp. v

18. .Tetraspora B o imm e in st i e, 4 ot s

e Qe e

e CLASS:BACILIARIOPHYCEAE

19. .Rhigosolenia sp.
20, .Meridion sp.

21. .Amphiprora sp.
22. .Surirella sp.
23. .Gomphonema sp.
54. .Rhoic0Sphenif 8P e wm
25..Cocconeis sg& ._V~
26- ,Stauroneis sSp. .
27. .Diatoma sp. - |
28. .Diploneis sp.

29. . Frag'ﬁ_ laria e

30‘ b S;E ned ra S p Ol S ks AR B v | Y S oy MR g 284 ey i f.»..‘,..blu..,';i-“.;. ,‘w-,f,«,
%3], .Mast0210i8 SPecw s

ey ok

L
e
4'#_4..

NN 3 A e AN, A g Tyt 0 Wi it v e < i T o o 4 % g - g

i
i+
A

+

32, GQYTOSIQMA 8P, rrrimin s rmmmrsmmmsssaimtrsa e
38, .Pleurosigma sp.
34. Amphipleura sp.
35. ,Anomoerneis sp.

36. .Caloneis sp. ' \ : o
37. . Neidium sp. e SE—— S =5 .ot IO . <

38. .Pinnularia sp.

790 NAVICULE 8P i s cimmt o _H“.Mjkq ;“i

i+

Zontinued:- + + Present , ~,=AAbant.




- OPlants.

2

Stations.

(V] .

40. .Nitgschia sp.

41, .Cymbella sp.

L
+
_+_

.f_

PHYLUM: PYRROPHYTA
CIASS: DINOPHYCEAE

4%, .Ceratium sp.

PHYLUM: EUGLENOPHYTA
'CLASS: EUGLENCPHYCEAE

43. .Buglen sp.

44. . Phacus sp.

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

45. .Merismopedia sp.

46. .Chrococcus sp.

47. .Anacystis sp.

48. .Spirulina sp.
49. .Oscillatoria sp._

4

50..Microcoleus sp.

51. .Lyngbya sp. o

52 .Phormidium sp.

53..Coelosphaerium sp.

54. .Microcystis sp.

PHYLUM: TRACHEOPHYTA
CLASS: ANGIOSPERMAE

55...Potamogeton perfoliatus

56 . Lemna paucicostata

§7 . Typhs angustata

.58 . Hydrilla verticillata




S UL

¥ e i

Oct, 1974

_AJCAE 1 |2 3 | a1 5] 6

PHYLUM: CHLOROPHYTA
CLASS: CHLOROPHYCEAE
1, zChlorella»sp.
' 2. .Chlorococcum 8p.

Table | Flora. |
Plants. B Stations.

3. .Tetraedron sp.

# 4. .Closterium sp. ,A‘; T, ﬂL” v **f . »:ik' ﬁ* ‘ J*1~

5. .Cosmarium sp. ' . _ « 4.
6. .Pediastrum sp. '

7» .Scenedesmus sSp. - -

8. .Coelastrum sp.

9. .Hydrodictyon sp.._

10, .Stigeoclonium sp.
" 11. .Rhizoclonium sp.
- 12. .Cladophora sp.

13. .Mougeotia sp.
14. . Oedogonium Sp..

+i ] |+
41+

15. .Spirogyra sp....

16. .Ulothrix sp. I i Bas & o U S
17- .Microspora sp. '

18. .Tetraspora sp.

%  CLASS'BACILLARIOPHYCEAE

G~
]

'19. .Rhigosolenia sp.
20, .Meridion sp.

21. .Amphiprora sp.

22. .Surirella sp.

23,.gbmphonema,§p,  o | R TR .
24. .Rhoicosphenia SP. _ e .,i-hlﬂh s *f: -M:'
25. .Cocconeis sp. | R

26- «Stauroneis sp.
27.. .Diatoma sp.
28, .Diploneis sp.

30. .Synedra sp..

_ 29-.Fragilaria sp., o N N }ﬁ$¢ ot | e -+

s
$ !
.

*31. .Mastogloia sp.
32. .Gyrosigma sp. - | | ~*m

~—"38. .Pleurosigma sp.
* 4. Amphipleura sp.

X

"J5. »Anomoerneis sp.

26. .Caloneis sp.
27.. Neidium sp.
-~ 28 .Pinnularia sp.

)

| 13;,Naviéﬁla YRR The: =2 T o I 1 B

Continued:- - + + Present , -'= Absent.




'OPlants{ _

Stations.

2

3

40. .Nitgschia sp.

+

T

4
1

+

41, .Cymbella sSp, —

PHYLUM: PYRROPHYTA
CIASS: DINOPHYCEAE

43, .Ceratium sp.

PHYLUM: EUGLENOPHYTA
CILASS: EUGLENOPHYCEAE

43. .Buglen sp.

||

44. . Phacus sp.

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

45. .Merismopedia sp.

- 46. .Chrococcus sp.

47. .Anacystis sp.
48..Spirulina Sp.

49. .Oscillatoria sp.

ia

50. .Microcoleus sSp.
51. .Lyngbya sp.
52 .Phormidium sp.

53+« .Coelosphaerium sp.

- 54. .Microcystis sp.

PHYLUM: TRACHEOPHYTA
CLASS: ANGIOSPERMAE

55.. .Potamogeton perfoliatus

56 . Lemna paucicostata

S7 .VTypha ancgustata

58 . Hydrilla verticillata

N




Lo

Table (8 Tlora.

Plants.
ALCAE

1 2

4.

Nov, 19753,

- Stations.

ST SR R
- 1 d

N WD W W
~

©

'PHYLUM: CHLOROPHYTA

a

[€})
.

8.
9.

10,

11.
124
130

14.

15.
16,
17.
18.

0o .

30-

&
=
’

W
AV]

33.

34.

59
36.
37.

38

39«

Jontinued:-

CLASS: CHLOROPHYCEAE -
. «Chlorella sp. '

.Chlorococcum 8sp.
.Tetraedron sp.

.Closterium sp.

. -Cosmarium 8p.

=N .\.,.,;gw- e e e oot oo s i R s

.Pediastrum 8p.

.Scenedesmus Sp.

.Coelastrum sp.
.Hydrodictyon sp..
.Stigeoclonium sp.
.Rhizoclonium sp.
.Cladophora sp.

i g5
~4
o e R

.Mougeotia sp.

. Oedogoniut gpie

.Spirogyra sﬁﬁ”""
Ulothrix spi ™~

et
}i.fﬁé

kg

.Microspora sp.

.Tetraspora sp.

CLASS :BACILLARIOPHYCEAE

w7

., .Rhigzosolenia sp.

.Meridion sp.
.Amphiprora sp.

.Surirella sp.
.Gomphonema Sp.

.Rhoicosphenia sp. M

.Cocconeis sp.

e+
LA

i+

.Stauroneis sp.wvwm"”

B+

.Diatoma sp.

}Dlplonels Sp.

.Fragilaria sp. ‘

.Synedra sp.

¥+
-+

e

.Mastogloia 8p.

. «Gyrosigma sp.

e AR IR A s N PSS A e e g

Ploirosighs 857
Amphipleura sp.
,Anomoerneis sp.

.Caloneis sp.
. Neidium SPp..
Plnnularla sp. S

T SR e NS S, 3 e e iy 2o N

L R

.Navicula sp.

+ + Present

-1 = Absknt.




- OPlants. Stations.
1 2 3 ,
40..Nitzschia;sp. —}. 4 ,}_

41..mebellavsp.

PHYLUM: PYRROPHYTA
CILASS: DINOPHYCEAE

43, .Ceratium sp.

PHYLUM: EUGLENOPHYTA
CLASS: EUGLENOPHYCEAE

43. .Buglen sp.

44. ., Phacus sp.

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

45. .Merismopedia sp.

46. .Chrococcus sp.

47. .Anacystis sp.

48..Spirulina sSp.

49. .Oscillatoria sp.

e

F+

50. .Microcoleus sp.
51, .Lyngbya sp.
52 .Phormidium sp.

53« «Coelosphaerium sp.

54. .Microcystis sp.

PHYLUM: TRACHEOPHYTA
CLASS: ANGIOSPERMAE

55.. .Potamogeton perfoliatus

96 . Lemna paucicostata

s

57 . Typha angustata

- 858 . ﬁydrilla verticillata

§ra



Cad® w

<.

Table §9 Flora. .
Plants. ' ' . Stations.
ALCAE ' ' 1 o 3 4 5 6

PHYLUM: CHLOROPHYTA
CLASS: CHLOROPHYCEAE - - - +
1 _‘ o) R R o0 B N} TARTCUUTREPI T S SRR SE M T

2.:.Chlorococcum 8p.

3. .Tetraedron sp.
«4. .Closterium sp.. ... . .. ...

S.j.Cosmarium-sng_v

L S TSIV S e e ._.,.‘.,i(... B

L T LIS SR VIV PO

. 8. .Pediastrum sp.
7» .Scenedesmus Sp.
8. .Coelastrum 8p. |
9. .Hydrodictyon sp.- S + 4" s o
10. .Stigeoclonium sp. ‘ IR B

11..Rhizoclonium sp.-

- 12. .Cladophora sp. o + ,wfii“hﬂ. *éﬁ ;ﬂﬁ

13. .Mougeotia sp.
14. . Oedogonium sp.

15. .Spiroayra Sﬁwamewﬂww$MM$wNw ‘ _
16, .Ulothrix sp. ) - ’ R RN o
~17. .Microspora sp. T ”
'18..Tetraspora sp.
#  CLASS:BACILIARIOPHYCEAE
'19. .Rhizosolenia sp.
20. .Meridion 8p.
21. .Amphiprora sp.
2. .Surirella sp.
?3..Gomphonema~§p. e L - ,MMWM_,”ww:ﬂ:MM.”mMW

24. .Rhoicosphenia sp.

4+
+

25. .Cocconeis sp. .

26- «Stauroneis sp.

27, .Diatoma sp.

28. .Diploneis sp..
29

g b & TA, 2y 2 v 5 s & . v
i*- "“*r\ﬁ-»’ ‘.l i TN i j e ‘.i s it
i S 'v F-’wvfrﬂin-‘-, 505 S _«:‘y VUL N S ’,;m.v,.,.

- +Fragilaria sp.. . .

30. .Synedra sp. ..
%31..Mastogloié’sp.'
32.{Gyrosigma sp. 4
33. .Pleurosigma Sp.. ... s """ Wit SN + :
34. Amphipleura sp.
35. ;Anomoerneis ép.

evnfmre as.e.

| '-;+'if++ 3

<+

36. .Caloneis sp. '1b
37. v Neldium SP. ..o . : 2 sinfcudon

38. .Pinnularia sp. L i _
M F M

B R s T a T LT R

N9« .Navicula 8p. -

iontinued:- , -+ + Present , -'= Absgnt.

]




- OPlants.,

o.

Stations.

3

40. .Nitzschia sp.

1-..

41, .Cymbella sp,

4
4

- |-

PHYLUM: PYRROPHYTA
CLASS: DINOPHYCEAE

43 ..Ceratium sp.

PHYLUM: EUGLENOPHYTA
GIASS: EUGLENOPHYCEAE

43. .Euglen sp%

44. . Phacus Sp.—

h

Y

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

4S5. .Merismopedia sp.

46.;Chroco%cus sp.

47. .Anacystis sp.

48. .Spirulina sp.
49. .0Oscillatoria sp.

-

O

50. .Microcoleus sp.
51. .Lyngbya sp.

52 .Phormidium sp.

53-.§oelospha%rium sp.

54‘.Microqystis SP.y.

e

PHYLUM: TRACHEOPHYTA
CLASS: ANGIOSPERMAE

- 55,. .Potamogeton perfoliatus

13

456 . Lemmm pauéicoé%ata

L3

“57 . Typha angustata

68 . Hydrilla verticillata
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. ) s ,t H—. T
Table 20 Flora.
Plants. B Stations.
AJLCAE . ' 1 2 3 4 ) 6
PHYLUM: CHLOROPHYTA
CLASS:(CHLOBOPHYCEAE _ ‘+”
1. <Ch1orella -8 e sesosmbmrarsmpemcs oo o bsiic e s i esmpnsios Y v o e
2. .Chlorococcum 8ps ‘

3. .Tetraedron sp.

4. .Closterium sp.

5., .Cosmarium sp.
6. .Pediastrum sp.

7» .Scenedesmus Sp.

8. .Coelastrum sp. + +
9.. ._Hyd rodictyon 8 Pra e e o ot w{‘,& i} N H,_,_‘_M, N
10. .Stigeoclonium sp. o I

11..Rhizoclonium sp. - | 4+ | R .
12. .Clad ophora AP ocrbpats - ety i - ot A s o -»:tm,.«-.,,‘m.‘,.._rw.,.‘..w..

13. .Mougeotia sp.
14. . Oedogonium S mmmmnsmm

i .
16, .Ulothrix sp. = e _ {.. I ﬁf_

A v

| ?;'r

17. .Microspora sp.
18. .Tetraspora sp.
»  CLASS:BACILIARIOPHYCEAE
19. .Rhigosolenia sp.
- 20, «Meridion 8P s ies S— ”‘?
21. .Amphiprora sp.
22. »Surirella sp. ,
23. .Gomphonema 8P + ‘* ;4- B e
24. .Rhoicosphenia -apyemmmm : - 7&" :ﬁ*,, :
25. .Cocconeis spew o “b* e

26- .Stauroneis sp.

27. .Diatoma sp. .

28. .Diploneis sp. | | | _ 4J
29. .Fragilaria sp, -~y M .if-ﬁ-'d5 _ﬁ} — L2

H
30. « SYNEAr SPimmrrmmtrrmmromsnrrsmporemmeen o L L) K
4

T

*31. .Mastogloia sp{'

'+ 32. .Gyrosigma -spw-
38. .Pleurosigma sp.
34. Amphipleura sp.
35. ,Anomoerneis sp.k

35. .Caloneis sp. G
&7.. Neidium sp.
3% .Pinnularia sp.

9. .Navicula sp. Bieuateriascioanus et

Tontinued:- + + Present , -'= Absent.




41, .Cymbella sp.

IOP}ants, §tations.
- 1 2 3 6
40..Nitzschia_gg. -L. ~ +— +~

4~

PHYLUM: PYRROPHYTA
- CLASS: DINCPHYCEAE

4%, .Ceratium sp.

PHYLUM: EUGLENOPHYTA
CLASS: EUGLENOPHYCEAE

43. .Buglen sp.

il

44. . Phacus sp.

F I+

Inia

+

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

45. .Merismopedia sp.

46.,Chrococcué«sp}

47. .Anacystis sp.
48. .Spirulina sp.
49. .0scillatoria sp.

o,

50. .Microcoleus sp.
51. .Lyngbya sp.
52 .Phormidium sp.

53« .Coelosphaerium sp.

54. .Microcystis sp.

PHYLUM: TRACHEOPHYTA
CLASS: ANGIOSPERMAE

55.. .Potamogeton perfoliatus

“56 . Lemna pauéicostata-

57 . Typha angustata

58 . Hydrilla verticillata.




Table 21 Flora. -

Plants.
ALCAE

ey

Stations.

1

2 3

PHYLUM: CHLOROPHYTA
CLASS:, CHLOROPHYCEAE

1.
2.
3.
4.
S,
6.
7»
8.
9.
10.
11.
12.
13.
14.
15,
16.
17.
18.

30.

32.
33.

34.

35.
36.
37.
38

. 39

Continued:-

.Chlorella sp.
.Chlorococcum sp.

.Tetraedron sp.

.Closterium sp.

.Cosmarium sp.
.Pediastrum sp.

.Scenedesmus Sp.

.Coelastrum sp.

.Hydrodictyon sp.

.Stigeoclonium sp.

.Rhizoclonium sp.

.Cladophora sp.

.Mougeotia sp.
. Oedogonium sp.

.Spirogyra sp.

i Bt 4R S g S,

+

.Ulothrix éﬁ?

AN ot s e s AN s s sl s St

.Microspora sp.

.Tetraspora sp.

CLASS:BACILLARIOPHYCEAE

.Rhizosolenia sp.

.Meridion sp.
-Amphiprora sp.

.Surirella sp.
.Gomphonema 8p.

i

!
/
i
T
i

A AT

.Rhoicosphenia sp.
.Cocconeis sp.
.Stauroneis sp.

.Diatoma sp. .
8. .Diploneis sp.

.Fragilaria sp.

B e

Qi o o 5 R A

.Synedra sp.
.Mastogloia sp.

.Gyrosigma sp.
.Pleurosigma sp.

Amphipleura sp.

Anomoerneis sp.

.Caloneis sp.
. Neidium sp..

s N A L SR A A T e N Wi s

4
e

tiii% ,

=+

.Pinnularia sp.

.Navicula sp. _ . ...

+ + Present , -'= Abs

ent .




: OPlants.

Stations.

2

3

>

40. .Nitzschia sp.

4

41, .Cymbella sp.

PHYLUM: PYRROPHYTA
CLASS: DINOPHYCEAE

44..Ceratium sp.

PHYLUM: EUGLENOPHYTA
CLASS: EUGLENOPHYCEAE

43. .Buglen sp.

e

-44. . Phacus sp.

- PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

45. .Merigmopedia ‘sp. -

46. .Chrococcus sp.

47. .Anacystis sp.
48..S§irulina sSp.

49. .0scillatoria sp.

+#

SOg.Microcpleus Sp.
51. .Lyngbya sp.

52 .Phormidium sp.

53+ .Coelosphaerium sp.

54. Microcystis sp.

PHYLUM: TRACHEOPHYTA

CLASs: ANGIOSPERMAE

55.. .Potamogeton perfoliatus

56 . Lemna paucicostata

57 . Typha angustata

%

58 . Hydrilla verticillata
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Table 22. Flora.

Plants.

ALCAE

Stationss’

2

3 C

. PHYLUM: CHLOROPHYTA
CLASS: CHLOROPHYCEAE

1,
2.
3.
s 4.
5.
6.
7
8.
9.
10,
11.
12.
13.
14.
15.
16.
17.
18.

“Q‘_\

19.

20,
21.
22.
23.
24.
25.
26-
27..
28,
29.
30.
%31,
32.
33.

34.

35.
36.
37.
3&

39.

Continued:~

.Rhigzosolenia sp.

.Chlorella sp.-
.Chlorococcum sp.
.Tetraedron sp.

.Closterium sp.

.Cosmarium Sp. -
,Pediastrum sp.
.Scenedesmus Sp.
.Coelastrum S pv ey

.Hydrodictyon—apmw

4

.Stigeoclonhium sp.

.Rhizoelonium sp.

.Cladophora “sps-

.Mougeotia sp.
. Oedogonium 8P

et N g

.Ulothrix sp.
.Microspora sp.
.Tetraspora sp.

CLASS :BACILLARIOPHYCEAE

A

.Meridion sp.
.Amphiprora sp.

+Surirella sp.
.Gomphonema-sp+

B s TELIE AT

M

.Rhoic osphenia~sps

.G OCC OngTgmp e

1‘"‘"; i+

.3tauroneis sp.

.Diatoma sp. .
.Diploneis sp.

ki et Lo 1 wseni]

.Fragilarig-spr
«Synedra- 8P

.Mastogloia sp.

.Gyrosigma-gpe-
.Pleurosigma sp.

Amphipleura sp.

yvAnomoerneis sp.

.Caloneis s7P.

.Pinnularia sp.

. NaV icula Spo) R st

s, S
. Neidium sp. .
S i O s O

+ + Present , -'= Absgnt.




2=
- Plants, - Stations.
1 2 3 4 5 6
40. .Nitzschia sp. - j‘ 7#“- “*\
41, .Cymbella sp. ‘ k"f‘ f}' B N
PHYLUM: PYRROPHYTA | |
CLASS: DINOPHYCEAE ‘ a8

4%, .Ceratium sp.

PHYLUM: EUGLENOPHYTA:
CLASS: EUGLENOPHYCEAE

43. .Buglen sp. = ' .*~ *“f- .f;

44. . Phacus sp.

s

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

45u.Me¥ismdgedia sp,.

'46. .Chrococcus sp.

47. .Anacystis sp.
48. .Spirulina sp.

49. .Qscillatoria sp. | ,4‘ 7F~ .J\ ~f~ ’f*;

50. .Microcoleus sp.
51, .Lyngbya sp.

52 .Phormidium sp.

53. .Coelosphaerium sp.

54. .Microcystis sp.

" PHYLUM: TRACHEOPHYTA
CLASS: ANGIOSPERMAE

55.. .Potamogeton perfoliatus

56 . Lemna paucicostata 4 1 ~ ~ ' &
57 . Typha angustata | o

58 . Hydrilla verticillata

R RPN S
e L o
i
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Table 23 Flora.

Plants.

AL"AE

Ry

Stations.

2

PHYLUM: CHLOROPHYTA
CLASS: CHLOROPHYCEAE
_Chlorella sp.
.Chlorococcum Sp.

.Tetraedron sp.

«CLlOStR P IUM -8 Prcmmmumimmiomimeci s,

. .Cosmarium 8p-

O 0 D W N

. .Pediastrum sp.
.Scenedesmus Sp.

.Coelastrum sp.

. ‘Stigedclonium sp.

. «Rhizo¢lonium sp. -

. .Cladophora spe--

CHYArodiCtyon B8P wwim i e — L

.Mougeotia sp.

14. . Oedogonium sp

15. .Spirogyra Sp..

B

16.
17-
18.

.Ulothrix sp.
.Microspora sp.

.Tetraspora sp.

o cIAss :BACTLLARIOPHYCEAE

19.
20.

.Rhigzosolenia sp.

.Meridion sp.

- 21.
22.
23.
24.
25.
26-
27,
28.
29.

cGOMPRONEMA SP & o oo i s s e

.Rhoicos phenia 8P I e

.Cocconeis sps e i

.Diatoma s P e

.Diploneis sp. '
Fragilaria Spe ........ "

APDPhipPrOra SPe - ~orimmen s s

CSUPLITELILA SP e o i s e b

EPNTRONIN ISR S .

«SHAUrONELS 8P " st s s e Y )

i

.30-

Q

3l
- 32,

.Mastogloia sp.
«GYToSigma SP. it

. Sa[.‘nedra ‘Sp'.'""'“* e b ket 4 s 18 St e

33.
s4.
35.

.Pleurosigma sp.

Amphipleura sp.

yAnomoerneis 8P

Y R, A .11 AN s S B 97 e 0811 8 AL B

'y

R L ALY e

36-
37.. Neidium sp.
N8 JPinnularia Spe-cowr o

.Caloneis sp.

TF

A A

39~.Navicﬂ1a sp-

Continued:-

,‘+ + Present , -'= Abs




- YPlants,

Stations.

2

3

40. .Nitzschia sp.

+

-+

41, .Cymbella sp.

PHYLUM: PYRROPHYTA
CIASS: DINOPHYCEAE

4% ,.Ceratium sp.

PHYLUM: EUGLENOPHYTA
CIASS: EUGLENOPHYCEAE

43..Buglen sep,

1

+

i+ |

3

. “54/

44. . Phacus sp.

It

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

450.Mépismogedia\sp.
”;6..Chrococcus sp.

47. .Anacystis sp.
48. .Spirulina sp.

t{"fL '

+7
++

49. .Oscillatoria sp.

50. .Microcoleus sp.
51. .Lyngbya sp.
52 .Phormidium sp.

* -

53- .Coelosphaerium sp.

- 54+ .Microcystis sp.

PHYLUM: TRACHEOPHYTA
CLASS: ANGIQSPERMAE

- 55.. .Potamogeton perfoliatus

56 . Lemna paucicostata

57 . Typha angustata

58 . Hydrilla verticillata




Plants{
AL"AE

Table Z-lf Flora.

Y

Stations.

1 2

PHYLUM: CHLOROPHYTA
CLASS: CHLOROPHYCEAE
 .Chlorella sp. °
.Chlorococcum sp.
.Tetraedron sp.

.Clostecrium sp.. . .

.Cosmarium sSp.

. .Pediastrum sp.

.§§enedesmus sp.

. Coelastrum sp.
.Hydrodictyon sp.

.-.Stigeoclonium sp.

i.Rhizoclonium 8P«

. .Cladophora’sp.

.Mougeotia sp.
. Oedogonium sp.

+

.Ulothrix sp.
17- .Microspora sp.

.Tetraspora sp.

.Spirogyra sp.

CLASS:BACILLARIOPHYCEAE

. .Rhigzosolenia sp.
.Meridion sp.

.Amphigrora sp.
.Surirella sp.
.dephonema SpP.
.Rhoicosphenia sp..
.Cocconeis sp.

7. .Diatoma sp.

. .Diploneis sp. .
- .Fragilaria sp._

.Mastogioia sp.
. «Gyrosigma sp.

.Stauroneis sp.

.Synedra SPa... .o .

e -7 tyen e A

Ay Ao Pty L i 1o AR S 100

g

?+:4-%
T 3

s

R STV PRSI

g A A )

lmnmw*‘hﬂw-m-;—

.Pleurosigma sp.

. Amphipleura '8p.

35. ,Anomoerneis sp.
36.
37.

3&.

.Caloneis sp.
. Neidium sp.
.Pinnularia sp.

39..Navicula sp._

Jontinued:-

+ + Present

’ -t = Abspnt L)




- YPlants.

Stations.

2

3 -

40. .Nitgschia sp.

+

4], .Cymbella sp.

Fi

+

4+t

PHYLUM: PYRROPHYTA
CLASS: DINOPHYCEAE

4%, .Ceratium sp.

PHYLUM: EUGLENOPHYTA

CLASS: BUGLENOPHYCEAE

43. .Euglen 8p.

44. . Phacus sp.

PHYLUM: MYXOPHYTA
CLASS: MYXOPHYCEAE

451.Merismopédia sp.
46..Chrococcus sp. |

47. .Anacystis sp.

48. .Spirulina sp.
49. .0scillatoria sps

+ |+

i+
+ I+

+ 4

50. .Microcoleus sp.
51..Lyngbya sp.
52 .Phormidium sp.

53- .Coelosphaerium sp.

54: .Microcystis sp. -

PHYLUM: TRACHEOPHYTA
CIASS: ANGIOSPERMAE

55.. .Potamogeton perfeliatus

. . i
56 . Lemna paucicostata

57 . Typha angusiata

58 . Hydrilla verticillata




Table 29 Animals.

}

?vl. lchMIC ROFA_HN,A@“« A‘:Pl- reA st A ‘-'".-n;w A

,;.‘i,‘,.v} A tie 6

g 1o 2 j 8 4 4

i

Stations.

o : L e D D
i o WTRTE S M

PHYLUM: PROTOZOA
. Class: RHIZOPODA

i. Centropyxls sp.

2. Diff 1ugla sp-

B.Dlnamoeba sp.

CLASS: CILIOPHORA

‘I; Urotricﬁa Sp.
‘5.Ileonema sp.
6. Trachelopﬁ?llum 8p.

7. Chaenea sp.

P

8...FPlacus sp. __ .

9. Enchelyodon sp. °

-

10.

.Pseudopofodon.spowg
311, Porodon sp. -
Coleps sp.

Mesodihidmﬂsp.

;12.

18+
'14. Didinium sp.

- 15. Chaetospira sp.

,f17, Homalozoqn 8P.

{ 18. Cranotheridium sp.
10,
. 20.

. I

Spathidiodes sp. |,
Amphileptus sp.
~21. Bryophyllum sp.

v Apa g (kg

et it A6

Perispira spe ..

B

B T

- e

PO SOV FUNURIY RS

T

> 3
)
. s s 19 vt o, Anicye e sttt 01 Gk 3 8 e e o s
t
.

PP b T e

JOUE IR w.»«r....»Mm.-.-m,.{ e e 2

. 22. Loxophyllum sp.
23. Ac1ner1§ sp. '

et e A i

s Y B 1 A S AL

N

. 24, Lionotus 8p.
' 25. Loxddes 8Pp. .

26.Chilodonella sp.
27. Qleuronemg‘sp.

s A e o <2

' 28..Paramecium Sp.

QgJSgirozonaiép.
30+ Colpoda sp.

g AN

31. Colpidium 8P.. .

-5

P S FtPreSenx ), =

= Absg

nt

Continued:




MICROFAUNA Stations.

e

l 1 l 2 3 4 ¢ § 6
32. Urocentrum sp. 5 o , 1

. S .
é-..~84.w.1 Stmtﬁr s.p. : e s A LT

' 35. llmaoosgomug 8P« _ R
36. Bursaria sp. le,mk . . ¥ _ : : e

* 87, Bursaridium 8p.
, 38, isccmorpg sp. Q

. 89, TrlchosgxrgwgﬁS\meL“mm.”{,i I 1 ﬂmwmf;gM“mh;..wm
. 40. Holosticha sp. f f | o
; 41. ‘Buplotes sp. - | | +

%42. ’PaurolegteS'i .

43. ‘Histrio sp. ' + .
- 44. ‘Aspidisca ap,.\~M,, IR DR J— R
458. Stylonichia sp,

46, Mesostoma ep. ‘\. ;- fo of o S

47, Spirostomum spip €. ’
A | +

o A R 0 S 2

{ . . YORUNITSERITITE I SNt T -~ -

80+ §xst111§ 8p. -+

\ : - AUV S ,_.W,.,‘A.y,.,.,‘,i....,:mww.m.mLn.,.m.m E &
H PHYLM : NEMATA STV § }w.d PRS— 1

51, Porylaimus sp.

PHYLUM : ROTIFERA
52. Monostyla sp.. o
58.Brachionus sp. . ;
54. Wolgs 8p. \ I M:':.,,_.,wu, SRR

85. 0t8ria Spe., oo Sy _
56. Keig-"é?.eﬂa SN Fuotiun N M U N SO . o .

~67. Platyine ap. .
58. Epiphsanes sp. giﬂmmwm;,mwwaMmmmﬁdr“wMM%MHMMMWW~NMﬂwMﬂ\;mem.,WMN
§9. ertbnté sp. . '

60. Euchlanis sp. :

61. Asplanchna sp. A D

62. Lecane sp. : : |

63. Philodina sp.
- 64. Filinia'sp.

PHYLUM: ARTHROPODA
CLASS: CRUSTACRA

'650 Af n llé 8P . | . ¥ ) . f, .f% ' 
66. Cyclops sp. - . ' K

87, Cerecdaphnis sp. = ‘

t

s

T R B , T S



TableZé Anmalg u% Wﬁ

 Stations.

b L N L SR Y

- '_o ..' . "“' { : : .A : S " s
‘-x&.CJ;‘;MIW ,.; e g s ,u._%‘.;_.:,.,._.?.. vy e b Vet i S e L
| 7 : ST Ty 2 R
T e e e . o e

PHYLUM PRCTOZOA

CLASS RHIZOPODA

« S g

1. Centrop}'xls Spi : + + | + '+ o+

2. leflugla 8p.

3. Dlnamoeba sp.

CLASS: CILIOPHORA - - N
4. :Urotricha spq |
S Ileonema sp. i ;
6. Tr&cheﬂophyllgg sp,

?. ‘Chaenga 8p.

;S*MéPlacﬁs-sp. f

9. :Enchelyodon $p. f :
lo;lPseuddporodchasp. ; 5

ll,lPorodcn 'SP -
% —_—
12. Colegs 8p.

13‘wMesodln1um sp.

14. Dldlnlum SPp.. -+ 1 . | -+ -+

. . SIPE PR I i
troanebno, 2 S e i i el O i st e s ~ a s

15{ Chaetospire sﬁr

16. Perispira sp.
17. Homalozoon 8P.

18._Cranouher1d1um sp.} ;

19. Spathidiodes. 8p. /' | | | <+

20. Amphileptus ‘spr - e

21.vBrzoghxllum 8p. N _
% 22. Loxophyllum sp. - . '_+ 4
23.Acinerig sp. - e . * ' ' -
24. Lionotﬁs 8P
25. Loxodes sp. . , 1
26.Chilodonella sp. : | + + +| 4+ <+l

27. Pleutonema sp. 4
28. Parameclum sp. ; - -+ +

29«5521rozona sp.
30+ Colpdda sp.

31. Colpidium sp.




MICROFAUNA B N Stetions.

. 33..‘ Coﬁé&fhst .Oui.,a . ép.;w,. - ret o s ' e e ’A
34, Stentor sp. :

35. Climacostomum spi.
_ 85, Burseria sp._ . N DU R
37+  Bursafiaiﬁm sp. . |- 4 -t o 4+
38, Disgomorgﬁa sp. ?' ‘; . N geseyy
89« Trichospira 8p. : i
40, Holosticha sps
41. Euplotes sp.
425 Paurcleptes ép. | :
43, Histrio sp. = | ' -
44. pspidisca‘sp. )
45. Stylonichia sp. . N
46, Mesostoma sp. ; o |
i7. Spifostomdm Sp. ‘ ' ﬁ N
48% Vorticells sp. | - '
19. Epigtylis sp. ' '
50, Systilis spe - - : b g o .
' PHYLUM: N@MATA“”f“"W“*T““MMW - . el + N

4

4

kW
4
4

51. Dorylaimué Sp.

PHYLUM: ROFIFERA |

s2. Momostvla'sp. . . |4 | 4 | +| +| +| «
53.Brachionus sp. o ' ' - s
54, Wolga sp.

55. Rotoria sp. Co + | =+ + +
56.Keratella spi— : - | - —

57: Platyias sp. T ’ - - e
'58. Epiphanes sp. - ‘
59. Cyrtonia sp. ,
60. Euchlanis sp. ' - @
61:° Asplanchna sp..

62. Lecane sp. _ |
63. Philodina sp. L - . ~+ ] + W
- 64. Filinia sp. . - - .

. PHYLUM : ARTHROPODA
.CLASS: CRUSTACEA -- -
65. Alonella sp.
~ #66+v Cyclops j §p.
! 67. Cereoda thriia 8Dps .
4 ; N v i "Nfﬂ’ﬂﬂv"““"“cﬁﬁt"mﬁ:’ oy ..

{

H
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" Table 27 Animals.

g oy

3

.2 29% et am e o

/uﬂa&( 1474

Stations.

CLASS: RHIZOPODA

Bee

' 15-

31' Colpidium-spe=——-= e e
B - ' ~ Continued:~:

PHYLUM: PROTOZOA ©

i

1. 'Centropyxis &p.

- -

;; i Difflugia sp}

:13.ﬁinamoéga-sp.fA

CLASS: CILIOPHORA

4. Urotricha spe--ww-wu

S5.Ileonema sp.
6. Tracnelophyllum Bp;

7; Chaenea sp,

22T

P

; ;
i |
_Pseudoporodon.spL

Enchelyodon sp.

9 PO
io.
11.

]
H
Cod

Porodon sp.-

12. Colegs spemwaW*».uwmﬁwéwmmeMw
13~

l

Megodlnlumrsp-

i4. Dldlnlum BP e emmrara. .

- b vmerin, it gy s B
v i o B vnng 0w sy B

Cgastosplgé_sp;
s Yool } € »

AN ok i s

- 16. Perispira spv-mmn

17. Homalozoon 8pP.

18. Cranotheridiuﬁ sé.fﬂ

spathidiodes sp. N
Amphlleptus sp. !

19.
20.

21. Brzoghyllum sp.
22. Lgxonthlﬁm.sp.
23.Acinerig sp.
24. Lionotﬁs 8P.
25. Loxodes sp. .
26.Chilodonella~spw

\*
e W v durinefion o,

27. Pleutonema SP

28. Parcme01um g s o

.

§erozona P o Dorniesase

+

30. Colnoda sp.

.
bt B} P
i

i
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R SVNDENN DU S
+ F Presdnt , «| =




Stations.

3

32. &y,

1<_4;7 ?‘

. .33
34,

AT TS S | .
Condy1oStoma 8Pei-~w =i T
Stentor sp. ;

35,
36.
87.
38.

Bursaria sp.

Discomorpha,spaﬂ 
39.
40,
41.

Holosticha sp.

42; . Paurcleptes sp.3
435
44.
45,
46.
37,
a8,
49.
50

Histrio sp.
Aspidisca sp.

Mesostoma sp.
Spirostomum sp. °

Epistylis ‘sp.

PHYLUM: NEMATA

51. 'Dorylaimué 8Pt

Bursaridium 8Pa .. ... ‘.

Stylonichif 8Ps -« oo

Climacostomum SPs . .. @ ...} .. .

TrichoSpira 8P - il

Buplotes.8Pe... ...

SRS S

SR Ratan EULEEE (RN

T —

s o st embesna iy co

ke s .
T et i,

R b i

VOI;t ice 113 =1 0 SNV SO

o i s v e A e St

Systilis SPa oo o

Cx

~ PHYLUM:ROTIFERA
52. Monostyla sp.

53.Brachionus sp.

54. Wolga sp.ém 1
55_5 RDt'&r::L_g.,.S=p.~m .
56.Keratella Spe . ...

57. Platvias sp.

58.

Epiphanes .sp.
59. '

60,
61."
62.

63.
645

Euchlanis .sp.
Asplanchna sp.

Lecane spe.

Filinia sp.

PH¥LUM:ARTHROPODA
CLASS: CRUSTACEA

Alonella sp.
Cyclops spe
Cereodaphnia sp.

65.
66.

67,

Philoding SPa.e ot

B Tt

CYTEOMIA 8P semiiiin o b

TP PR PR

_t== Px

esent

4= Hbsent

[P SRS O o
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Table 28 Animals.

! b v .‘ o ;,..._. .. owp o :i,"fy.:'; o ;..' r—— o s e ST .-A.o-.--‘-- . 'Ts_i:ation'é .'.‘ N

1A “.--....t'.w Jows DYESL S

“PHYIUM:EPROTOiOA

CLASS: RHIZOPODA  °  »

9i

1. 'Ceniropyxis Sp.

2. Difflugia sp.
Q.Dinaméébafsﬁ,

CIASS'~CILIOPH6RA
4% Urotrlcha 8p.

. O Ileonema Sp. - , ;
6. Trachelophvllum sp.

'-7m Chaenee sp.

‘.3._ Placus sp. .i S ', -4 +
9. Enchelyodon;sp.

10. Pseudoporodon sp.

11. Porodbn"sp;i ' 2 ¢
12 Colegs ep. ' |

13\ Mesodlnlum sp.

14, Didinium sp@i ;’ 4

15}§Chaetosgira Spe
16;,Perisgira sp«
" 17. Homalozoon SBp.

18{;Cranotheridiﬁm sé.fﬂ
19. Spathidiodes sp. |,
20. Amghllegtug sD. - , |

21. Brxogthlum sp.
*  22. Loxophyllum sp.

23.Acinerig sp.

24. £ onotﬁfﬂs%r :

25. Loxodes sp. .

_ 26.Chifodonelle B8P g

27. Pleutonema sp. f 1 Py

28.'Paramécium 8p. SR BN ' 4

29. 5§£jro£ona SRa. i : 4+ 1 ”+ .
SOs Colpoda sp. - : " ’ |

31¢ Colpxdlum_gn . ”,,2" - . -
,‘ _ ‘ B Cbntinue#:-ﬂ ¥F Pfﬁﬁﬂnt‘t“g‘=“gbgqn‘,

-




MICROFAUNA

. 2

Stations.

3

32.
.83

34.

35.
t«365
37
38,
39.
40.
4].
42,
43,

44..

15.
46.

17,

48.
49.
50.

o51.

52.
53
| 54.

55.
56.

57 .
58.
59.

60.
61,

62.
|63.

"85.
66.

67.

Urocentrum sp.
7.

Copdzloshama sp.

Stentor sp. :
Cllmacostomum sp.A"v i
Bursaria sp. )

Bursaridium sp.
1sccmorgga 8P.

erchosélra 8p-.
Holosticha sp.

Euplotes sp.

Pauroleptes 8sp.

Histrio sp.

pspidisea sp.
Stylonichisa sp.

. Mesostgma'sy.
Spirostomum sp.
: Yorticella sp.
' Epistylis sp.
;stﬁy}isAsp.
_PHYLUM: NEMATA

Dorylaimus sp.

PHYLUM:ROTIFERA
Monostyla sp.

.Brachionus sp.

Wolga sp.

Rotaria sp.
Keratella Sp. R

Pldatyias sp. :MW“'\"
~E919hqnes sp.i

ertonla Sp.
Euchlanis sp._

Asplenchna sp..
Lecane SPe

Philodina Sp. -

Flllnla sp.

PHYLUM ARTHROPODA
CLASS: CRUSTACEA

Alonella 8D,
~Cxclops V§p.

Cereodaphﬁia sp.

08 st v e v e
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Table 29 Animals,

micTe | . -
e M;CROFAUNA 1 2 3 4

PHYLUM PROTOZOA

- CLASS: RHIZOPODAt | |
1. Centr&pzxis sp. - f ' . B ol |

<

leflugla sp.

3 Dlnamoeba sp. :

K

_ CLASS CILIOPHORA

4.. Urotrlcha sp.,
S Ileonema 8p. ,
6.1 Trachelopgyllum sp.r

7.; Chaenea @p.‘ i 3 @
8,~ Placus sp. '

9. 7Enchelyodon:sp. ;

ol

10. Pseu@oporodon‘ap.f

1i. Porodcn sp.:-

12, Coleps sp. ' 'f 'ég

13« Mesodinium sp.

14. Didinium sp. i é. .

15. Chaetospira sp.

16. Perispira sp. h
17. Homéiozoon’sp.

18. Cranotherldlum sp.fh

19. §path1d10des sp.
20. Amghllegtqs Sp. f

21. Brxoghylipm Sp. ‘ j
% 22. Loxophyllum sp. :

i

238, Acinerig sp.

24 Llonotus 8p.
25. Loxodes 8p. .
’26 Chilodonelle sp.
27. Pleuvoneme sp.

Earameclum ap. " — - . +

29.; Sglrozona Sp.
30» olgoda Sp.- )
gelgldlum 8p. .-

1

Continued:- *
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MICROFAUNA : Stations.
1 2 3 4 u5
32. - Urocentrum sp.
33. Condylostoma sp.
34, Stentor Sp. e f
35. Cllmacostomum sp. : .
36. Bursaria sp. : .
37. Bursaridium sp. o+
38. Discomorpha sp!\f
39. Trichospira sp-.
40. Holosticha sp.
41. Euplotes sp.
42, Pauroleptes ép.
43, Histrio sp.
44. Aspidisca sp.
45, Stylonichis sp. ’ -
46. Mesostoma sp.
47+ Spirostomum sp. N\
48, Yorticella sp. +
49. Egistzlis;ig." o+
50. Systilis sp.
PHYLUM: NEMATA s
51. Dorylaimus sp.
PHYLUM: ROTIFERA |
52, Monostyls sp. +
53.Brachionus sp.
54. Wolga sp« ;
55; Rotcria sp. + + +
56.Keratella Sp.
57. Platyias sp.
58. Epiphanes sp.
59. Cyrtonia sp.
60. Euchlonis sp.' &
61.  Asplanchna sp.
62. Lecane sp.
63. Philodina sp.
‘64. Filinia Sp.
 PHYLUM: ARTHROPODA
| CLASS CRUSTACEA
65. Alonella sp.
66. Cyclops sp.
67. Cereodaphnla sp. - » _
' . Continued:-| +== Pfesent. ) - = Absent
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. ‘ 'Table 30 Animals, )% V5 ’97%
. ’ Stations.
PHYLUN: PROTOZOA ?l ,E NE
! | : : ,

CLASS' RHIszonA ’

1, Centropvxxs sp

2. blfflugl sp.
S,Einamoebg 8D, :

CLASS: CILIOPHORA'
4. Urotrlcha sp.

S. Ileonema sp. _ :
6. Trachelop@yllum sp.

7. mwmmesp.
;S.WﬂPlacususp. |
. 94 fEnchelyodon dp.

10. Pseudoporodon &ps

‘11, Porodcn sp,...'

g 12.=Colega sp. §
13+;Mesodinium sp. 3 - i
4. Didinium sp.: : o |
15. Chaet&sp’ira Sp. . 4-
16. Périsgira sp; :
17. Homalogzoon gp. | -

18.5Cranogheridium-sﬁ.;'.-
19.5§pathidiodq§Asp. f
20. Amphileptus sp. ’

21: Brxoghxllpm-sp.

% 22. Loxophyllum sp. . - ' , '€F73
23.Acinerig sp. -
24, Lionotus sp.
25. Loxodes sp. .

26.Chilodonells sp. - s > - + .
27. Pleutonema sp. . - : ' 1 =
28. Paramecium sp. ; i : . ‘

29.  Spirozona sp.
30. Colpoda sp.
1 Col 1d1um.sp.




) - -0e *- :. "‘m !
MICROFAUNA '~ Stations.
1 2 3
,3?. fngcentrgg&sp*QHQMM“ P ~ i
33, Cohdvlosﬁoma sp. '
34.  Stentor sp. ;
35. (Climacostomum sp.
36. Bursaria sp.
37. Bursaridium sp. -
. 38, Disccmorpha sp.
39. Trichospira sp.
40. Holosticha sp.
41. Euplotes sp.
425 Pauroleptes ép.
43, Histrio sp.
44, Asgidiscé'sp.
15. Stylonichia sp.
46. Mesostoma sp.
47;} Spirostomum sp. f
48.  Vorticella sp. + + -
' °49.  Epistylis sp. +.
50. Systilis sp, +
~conchesurm 5P, o +
'FHYLUM: NEMATZ
1. Dorylaimus Sp.
PHYLUM: ROTIFERA '
52. Monostyla sp. 4f
53.Brachionus sp.’
54. Wolga sp. ) n . + -
) o o , -
36.Kersterls ep. Sy |
57. - Platyias sp. . '
58. Epiphanes sp.
- 89.. Cyrtonia sp.
" 60. EBuchlodis sp.
" 61.- Asplanchna sp.
62. Lecane sp.
63. Philodina sp. , \
64. Filinia SpP. - Y
PHYLUM : ARTHROPODA ’
. CLASS: CRUSTACEA
65. Alonella’sp.
66. Cyclops -sp.
67. Cereodqphnia ap..




N R

e

- -

Y ShKell .
’10. ggguggg:rodéglgﬁ.

t

L]

——

- | - } o . et
it rcnopuma T

e, A7

_ Stationge ot

WB#@WP;acus-sp.

PHYLUM: PRéTOZOA ;
CLASS: RHIZOPODA :
1. Centropyx1s sp. -

leflugla 8Dp.

H .

3.D1namoeba-sp.

; CLASS CILIOBHORA

,»feﬁw.s 52,

Urotrlcha éb.;

' 5 Ileonema sp.
i B,

Trachelophyllum sp.

8D

Chaeyf *
Choerles ©)

A_?Qs'-Ehchelyoéon Spe:

4fwv?{pa

2 ".;‘.,,.3-...'..:.' . -

11. Porodcn sp.~

12, 'Co‘&rae‘”é%, SP-

13‘ Mesodlnlum Sp.

14‘
15.

16,

17.
18.

19,

20.

21.

" 29,
23.Acinerig sp.

24.
235.

Dldlnlum 8P.

Chdetospira sp.
Pepisgirafsp{

Homélozoon Bp.

Crano+herldlum sp.,.

Sgathldlodes sp._
Amphllegtus sp. *

Brzoghxllum 8p.
Loxophyllum Sp.

Lionotﬁs 8p.
Loxodes sp...

26.Chilodonells sp.

27. Pleutonema sp.
28. Parameclum sp.

§Elrozona SP.
30. Colpoda sp.

31. golpldlum 8P+ . 2




. R 2w .
MICROFAUNA Stations.
1 2 ¢ 3 S 6
33, ; Condvlostoma 8P, - : h B
34,  Stentor sp- |
35.°. Climacostomum SP.
36.: Bursaria sb. “ &
37, Bursaridium sp. o ol
38, Discomorpha sp. ' +
39. ZTIrichospira sp. e .
40. Holosticha sp. B -+
41. Euplotes sp. . ~»+ -
42, Paufoleptes sp. - 3
43, Histrio sp.
44. Aspidisca sp.
45. Stylonichia sp.
46. Mesostoma sp.
47. Spirostomum Sp.'
48, ygrticelia Sp. . 4 e
© 49, Eéistzlié Sp. o
50. Systilis sp. '
eoxchSfiovat B B e
ol. Donylalmus sp.A
PUYLUM: ROTIFERA |
52, Mopnostyls sp. 4
53.Brachionus sp. .
54. Wolga sp. : ;+’
55. Rotaris sp. R o o
56.Keratella sp.™ '
57, glatziaé sp.
58, Epiphanes sp.
559. Cyrtonia sp. -
'60. ERuchlanis sp.  4*#“
'61." Asplanchna sp.
162, Lecane.sp.
63, Philodina sp.
“564} 1Filinié Sp. - 1
PHYLUM ARTHROPODA :
-GLASS: CRUSTACEA
. 65. "Alonella sp.
66. ' Cyclops Sp.
67. Cereodaphnla 8sp. v -
R Cont fnued : -gput== Present peont
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Table 32 Animals .

R R T T TP RN

i

Rt RT R VR

TERE

Stations.

'S

t H
PHYLUM: PROTOZOA.

CLASS: RHIZOPODA

i
B .-\

Centropvxis BPe ot i,

leflugla sp.

3 Dlnamoeba sp.

l

CLASS: CILIOPHO

I GE AT

cha sgﬁb

5. Ileonema 8pv

6.
7.

B
‘Enghelxodbn 8ps !

18,
. 19.
. 20.

21.
22.

Trachelophvllum sp.

Chaenea,sp.

Placus sp.

Pseudoporodon sg.

Pogodcn sp.-
Colegs 8p.

Dldlnlum SPe.
—-—r——-——-—-———

Qaetosglrg sp.
Perlsglra Sp.

Homalozoon Sp.

Cranotheridium sp. .

Spathidiodes sp. '
Amghilegtus-sp@ '

Bryophyligm sﬁ.
Loxoghzilum,sp.

23.Acinerig sp.

24.
25.

Lionotus sp.
Loxodes sp. .

26.Chilodonells sp.

27. E;
28.

29
30+
¥}

: ; :

Pleunonema 8P

garamec ium sSp.

Sglrozona sp.
Colgoda SPe

CQIE idium Sp." e

13

Lo

—eriin

i

’«w«%

,_Mesodiniﬁm SPe e e ek

contxnueq,
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MICROFAUNA 2S‘ati°gs‘ s s 6
32. - Urocentrum sp. ' ¥A#L .
' 33--{'---COille’O‘S't%Oma"'sp','"""" . |
34. Stentor sp. ' ’ '
35. Climacostomum sp. .
36. Bursaria sp. TR &
37%. Bursaridium sp.. s ‘
38. Discomorp&g 8p. -+ -
39; Trichospira sp:.
40. Holosticha sp.
41. Euplotes sp.
42, Paurocleptes ép. i
43. Histrio sp. :
44. Aspidisca sp.
45. Stylonichia sp.
46. Mesostoma sp.
47." Spirostomum sp. .
48.. Vorticella sp. ‘4‘ . jL'
49." Epistylis sp. : o
50.: S stilis Fp. _ 'y |
Pﬁg%g%fzgﬁﬂﬁﬁﬂégf ;i;f?_
51.: Dorvlaimuslsp. 4 -¥-.
PHYLUM:ROTIFERA
52. Monostyls sp.
53.Brachionus sp-
S54. Wolgs sp. ~4
55. Rotaria sp.®
56.Keratella sp..
57. Platyias sp.
58.  Epiphanes sp.
59. Cyrtonia sp;
60. "Euchlanis sp. =
61, :Asplanchna sp.
62. .Lecane SPDe
63. Philodina sp.
'64. Filinia sp.
PHYLUM : ARTHROPODA
CLASS: CRUSTACEA
65. Alonella sp.-
66.  Cyclops sp.
67. Cereodaphnis 8p. — — — ~
S co | 'anﬁimuééi:‘ +== Prhesent V'- = Absent
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Table 33 Animals,

i 2!

-~ oﬁ-«-l»—--'-—-u P R
e ‘MICROFAUNA

boaed i

.19.

28, Paresmecium Spe... .
N ,—-—-—-—————- j

PﬁYLum- 'PROTOZOA
CLASS RHIZOPODA
1. Centropxxis Sp.

24 leflugla sp.
3 Dlnamoeba sp.

CITLASS:v c;tLIOPHQRA

44 Urotricha ép.

S+ Ileonema 8p. ,
6. Trachelopgyllum sp.

7. Chaenea sp.
8.- Placus sp.;
9. Enchelvodon Spe

10. Pseudoporodon 8Pe !

!

ll. Porodcn Sp.:
12. Colegs sp.j
13;\ Mesodinipm sp.

14 Dldlnlum 8P
15.
16.

Chaetosplra Sp.

gglsglrg B Pt

17. Homalozoon spA ,

18. Cranotheridium sb;fﬁ
Spathidiodes sp.
Amphileptus sp« g
21. Brxophxliggfsp. |
22. Loxophyllum Spa....i..

20.

23;Acineri§ sp.

24. Liondtus sp.
25, Loxodes sp. .
26.Chilodonelle: sp.

27. 3ieufonema sp.

BN g

29.;§girogbna ﬁgyg"

R g b i

IR DUSSST

AN G835t

306 Colpoda '8p,. - —

LS et s

golgldlgmMQR- NP

)




Stations.

39, ZIrichospira sp.
40. Holosticha sp.

41. Euplotes sp.

42, Pauroleptes ép.
43. Histrio sp.

44. Aspidisca-sp.
15. Stylonichia sp.
46. Mesostoma sp.
47, Spirostomum sp.
48, Vorﬁicella.sp.

MICROFAUNA ;
ol 2 3 6
32. - Urocentrum sp.
.33, _Coiidylostoms sps.. . -
34, Stentor sp- -+
35. Cllmacostomum SP.
36. Bursaria 8p. &
37. Bursaridium 8p._ -J.
38. Discomorpha sp. ~+ 4 + 4

A + + | + L
49. Epistylis sp.
50., Systilis sp. + +
PHYLUM: NEMATA -
51. Dorylaimus sp. -+ 4 n
PHYLUM : ROTIFERA
52, Monostyls sp. + +
58.Brachionus sp.
54. Wolga sp. .
55.. Roteria sp; | _
56.Keratella sp. + t t '
57. Platyias sp. . T + -
58., Epiphanes sp. ; - “
59. Cyrtonia sp. ‘
60.. Euchlanis sp. ®
61.° Asplanchna sp.
62., Lecape Sp.
63. Philodina sp.
64. Filinia sp.’
PHYLUM: ARTHROPODA |
CLASS’ CRUSTACEA
66. Cyclops Sp. , : -+ '.*ﬂ
67. Cereodaphnias sp. :‘:é =
Continued ™= ¥== +'
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i T TEROFAUNA

. % O MR .;..-n-, )

»

. - -

_;ﬁl_# f@?ﬁ&?_

~

Stations.

a;hzx/' §qﬂm, 4 3.5 _H.ﬁw;.

FURNENY S

Radiiat -f . L

PHYLUM PROTOZOA

CLASS: RHIZOPODA ’
1. entrogxx1s sp.
2. Diffludia sp.

'3.Dihamoébafsp.

CLASS:-CILIOPHORAA

Urotricha spu

4.

 5.Ilednema;sp.
6. rachelopgxllum apu

?. ChaeneaAep. '
& s}»”&ﬂ. ﬁf’

'B.”ﬂPlacus sp.

9. -Enchelxodon ép.
10. ; Pseudoporodon 8ps

11.- Porodcn sp.._ ' f

“12. ! olegs 8P..

K+ | w ] W

13‘7Mesodln1um 8p. -

17. Homalogoon 8P«

18. Cranotheridihm sb.;H

Bt e R

U N S N o0 e of N

o A AR N ¢ Cantak Ll e

19. Spathldlodes sp.
20. Amphlleptus sp. !

21. _212221;129 sp.

22. Loxophyllum SPe o .

23.Acinerig sp.. ...
24. Lionofﬁs.sp.
25. Loxodes sp. .

26.Chilodonellaisp.
27. Pleutonema sp.

28, Paramecium BPo i i

29. §21rozona SPe
30} Colgod Sp.

3i; g_lgmdlug 39. -_

Oryngln
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MICROFAUNA Stations.
1 2 3 5 6
32. - Urocentrum sp.
33. Condylostoma sp.
84. Stentor sp.
35. Climacostomum spi_ 4
36. Bursaria sp. ' <
37. Bursaridium sp.
38. Discomorpha sp. +
39. Trichospira sp.
40. Holosticha sSp.
41. Euplotes sp.
42: TFauroleptes sp. + _L
43. Histrio sp.
44. Aspidisca sp. -
15. Stylonichia sp. +
46. Mesostoma sp.
47. Spirostomum sp. ' "\
48. Yorticella sp, + +
49. Epistylis sp. 4
50. Systilis sp. ' 4
51§ Dorilaimué 8p. 4 4+ 4_‘
. PHYLUM:ROTIFERA
52, Monostyla sp.
53.Brachionus 8p.
54. Wolga sp.
55. Rotoria sﬁ.
S6.Keratella sp.
 57. Pplatyias sp.
58. Epiphanes ‘sp.
59. Cyrtonia sp.
60. BEuchlanis 'sp. ad
61, Asgianchna 8Sp.
62. Lecane sp.
- 63. Philodina sp.
- 64. Filinia sp.
PHYLUM : ARTHROPODA
CLASS: CRUSTACEA,
65. Aiﬁﬁéﬂ@aﬂhsgﬁk | o+
66. CyclOps. sp. ' {ﬂ, —~
67. &_zgﬁiaphﬁa Sp. ' .
__ W ‘Cont' ugd:-. == esent | - = e
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TableEQE;Animéls.

| #3CTUYICROFAUNA

ey v ¥4 j%?? .

,uzﬂﬁﬂlﬁﬁf” 7 78

Stations.,

: p ol |
PHYLUM: PROTOZOA ; Sl
-CLASB RHIZOPODA | S
. Centro xis sp. i -
1 EL.._. P RS TE— I I -+ . +
2. leflugla 8P.: '
S.Dinamoébéfsp.
CLAés- CTLIOPHORA
4. Urotrlcha sp.
A5 Ileonema sp. i
;Tréchelo llum sp..
LS Al d 1 g
'7 R ﬁae{r:g é‘p?ﬁi&: o ,4" Ww R N, LTI -4 - 4. . - -«» *
8. Placus 8p.
9. 5Enchelyodon sp. .
10.5’ seuéé 15’5?6'3”0' "sxs““"“""* o *t i | K
. 11: Porodon 8P, - ; _
13« Mesod"inium,_s,p,_ , ' e | "y
14, Didinium spi i
15: Chaetospira sp. . -4
16. Perispira sp. ; ¢
i , e - ! S S Y . o3
" 17. Homalozoon Bp. | ,
18. Cranéthe idium sﬁ.,, L :
r_’filg- 4 bﬁfgfsp- ; ;;'xi - o
= _ 20. Amghllegtus-sp,wf
.»21.'Bryo§hxligg’sp. |
22. Loxophyllum sp. 1
23.Acineri§ sp.
24. Lionotus sps
25. Loxodes sp. . : \ o " R &
26.Chilodonella sp. ' 41 + - -
22. PIgutonema sp. : L R R T
reramecium 8p, . '
,}Lf“‘“‘““', RNt R . o ENU B, A0 B, 2
29. §31rozona 8p. | '
‘ ~~~~ s s trmmiz i -2y Sy s N At B3y N
3'. golgldlgm sp.- e R I : 1
FE o "~ Continued:~ *F Preaﬂnt , =] = Abagnt



i

'nued:7

. - =
esent 4 ,

MICROFAUNA , Stations.
: ' 1 2 3 4 S
32. - Urocentrum sp. -
oo PR <2 +
34. Stento . .
m 2 £
35. 1mac 08 7 n
36. Bursaria sp. - - ——
37. Bursaridium 8p, . + 4 | 3
38. Discomorpha sp. . 4 +
39. Trichospira sp.
40. Holosticha sp.
41 Euplotes sp. ;
| 4@’2%2 % n
&23 -aurq es 8p. / +
43, Histrio_sp. "4’ ' 4
44. Aspidisca ‘sp. '
5. Stylonichia sp.
46. Mesostoma sp.
7. Spirostomum sp. :
48. Vorticella sp. % + - +_.
49f Epistylis sp. 1 n
50. Systllls SR, 1 —
a%ffé?dmn—;& s te
51. Dorvlalmus 8sp. -
~ PHYLUM:ROTIFERA
52. Monostzlaisp.
53.Brachionus ép.
54. Wolga sp.
I8 neigtis 1B 11+ 4] 4
57, Platyias sp.
58. Epiphanes sp. .f—
59. Cyrtonia sp. . —
60. Euchlanis sp. ¥
61." Asplanchné 8p.
62. Lecane sp.
63, Philodina sp.
64. Filinia sp.
PHYLUM : ARTHROPODA
. CLASS: CRUSTACEA.
65. Alonella sp. |
66. Cxclogs SP. -
67. Cereodaphnia sp. ‘
: ' _f==;P1 bsent



fjﬁjg??MIQROFAUNA e

i )

¢

PHYLUM PROTOZOA

CLASS RHIZOPODA

i. gn%rogxxysfspﬁmiwv

é. Difflugia sp.
§.Dinaﬁoébafsb. .

CLASS: CILIOPHORA

A. Urétrlcha SD.
5.Ileonema sp.

6. | fﬁbhelpg&x}lggiﬁg;MW-f

;7‘ Chachesa sp.
,8.. -Placus ap..mwvi
9. -Enchelvodon sp.t

auyw

10, Pseudop rodon sp.

j *1. Porodon sp.- f
* ' 12, Cglegs sp, }
13‘WM;sodiniumwsp“
ﬁidiniuﬁ 8p.
15. haetosplra sp.
?16. Perlsglga sp. &

17. HomaloZQQQ Bp.
18, idiu

14.

Tt oW e L el L

Cranotheridiuh-%p.,'{

{19;'Sgathidiode Sp.~’

f%o. Amggllegtus 8D

21. Brxoghzllpm Sp.
% 22. Loxophyllum sp.
23.Acinerig sp. .
24.5Lionotﬁs sp.g
25." Loxodes sp. .
26.Chilodonelle sp.
27. Pleutonema 8p.

]

28.,2aramgcigm\sp.4]w“3@

“;§Eir026havsp.
#% Colpoda 8p.
i, golgidigmfsp.

‘Continued

} N . 8
| *
. | . 0 §
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MICROFAUNA Stations. 3
1 2 3 4 S 6
32. - Urocentrum sp. \
34. Stentor sp. +
35. Cllmacostomum sp. . = .
36. Bursaria sp. ’ s
374 Bursarldm,um 8p. . “"‘
38. - Discomorpha sp. + -+ -+ -+ -+
39. DIrichospira sp. “
40. Holosticha sp.
41.. EX El.oﬁtes sp.sP, o+
42, m r'0. s sf. :
43, Histfio Sp. +
44 Aspidisca sp. .
45. S‘cylonlchla sp.
46. Mesostoma sp.
7. Spirostomum sp. N\
48. Vorticella sp. + +
19, Epistylis .sp. :
50. Systilis sp. -+
FHYLUM: NEMATA : ¥
"~ 51. Dorylaimus sp. -+ +
PHYLUM:ROTIFERA ' |
52. Monostyla'sp. + | + -+ -+ +
58.Brachionus sp. ' |
54. Wolgs P +_
55. Rotaria sp. -+ -+ +
56.Keratella sp% . -+ : -+
.87, w_Plat;zlas 8p. +
68, Epiphanes sp. -+
59. Cyrtonia sp.
60. Euchlanis Sp. ¥
61.* Asplanchna sp. ,
62. Lecane sps
63. Philodina sp.
'64. Filinia sp.
PHYLUM: ARTHROPODA
| CLASS: CRUSTACEA
65. Alonella SP.
66. Cyclops sD. . .
67. Cereodaphnis sp. - : + ;
B Tontinded:-| +== Pyesent | - .=$b"sent'



Table 37 Animaig .

e

[

\
; J’une \ ﬁq

" MACROFAUNA " stations. |
‘ 1 2 3 4 5 3“'6
FPHYLUM: ANNELIDA
CLASS: OLIZOCHAETA
1. Tubifex tubifex e fk’ ..}_ o
2. Limnodrilus sp. +' |
CLASS: HIRUDINEA
3. Theromyzon sp.
4. Glossiphonis sp.
S. Erﬁobdella Sp. 4o P
ARTHROFODA #

PHYLYM:

 CLASS: INSECTA

6.
7.

6.

9.

10.
11.
12.
13,
14.
15
16.

17.

1s.
19.
20.
‘31:
29,

234

24.

25.

26.

Collembla

Entomcb _é 8p. -
Foléomia sp.

Odonata(Dragon & damselfly
Ischnura &p nymphs)
‘Agrion sp.
Chromagrion sp.
Dromogomphus sp.
'Progomghgé.sp. _
Brechmor&oga 8p.

Dythemis ' sp.

.Erythrodiplax sp.

Poltothemis sp.

Ephemeroptera(Mayfly nymphsb

Baetis macanig

Baetis meeheanis -

Coenis kimminis -

Chorbterpesvgadrica
Cloeon gillican

Ecdxonurus 1slamabad1cus"

Egemerella 8p.
Plecpptera(Stonef;y nymphs
: S

Hémiptera
Rheumatobates maculata

Plea nerringi
Cdrixa substrata

Cont#nued:-

)

fesent,

- = Ab&;pt




MACROFAUNA

Stations.
3 4

rogs

27.-Miérovelia melvini

rlchoptera :
28. Hydropsyche’ stralg tus

29 .CECheumaiiopsyche bettgn
80. psychomis wiggindi

,oleoptera

81. Acenus bruesi
32.
33.

Ancyronyx sandersoni -

Berosus mucronatus .
Ectnparva bIalsaeIli

p 4

35 Enochrus fusca ,
36.A ‘aracymus testacea ;
37. . Och*heblus mlnutus
38. Orﬂodytes_v1tta§g§

Lepidoptera

. 89. Cataclysta hgbner

Diptera

40. Simulivm sp.

41. isychoda SP sl
3 Culiccides sp.

43. Tanypws sp.
44.Chironomus 8D,

e .

t

48 H%drobApﬂus sp.
46, Sp-
47, Erls*ﬂlls sp.
48, Ephydra sp.

49. Brachydeutra sp.
50. Chrvyzgozona sp.
51. Limonia sp.

52. Limncphora.sp.

530 ﬁra”‘"a upo :
54. Neldemennla Spa
55. Dixa sp.

56. Lispe sp.
57. Aedes sp.-

58. Anogholes sp.

59. Culex sp.

60.
- 61.

astropoda
62.Lymnaca ac umlnata ,
63. Lymnacz 1uteoia

rrcyenthas sp.

Orthoclaa1us(Cr1¢otopes)s§.

:64. Lymnaea plnguls
.68, “hzsa g’"lna _

s

- 66

67. Zootecus 1nsu1arla

ishes

68.
69.

70.
71.
72.

Puntluq conchonLus
Bar*llué vagra -

Cirrhina reba’
Bagavlus bagarius
Chela caphlus

?73. Rana>_y°nyphlvctls
»sh watér tortoises
74. Trlo__ﬁg 3P

g Ve

Indoplanorbls&ﬁ&ge&gbls)

.*'r Presfnt y =

.

= Absen* '




Table 3K Animalg.

Stagidns:

. CLASS: INSECTA
Collembala

6.
7.

&.

9.

10.
11.
l2.
13.
14.
15.
16.

17.

1s.
19.
 20.

21
22.

23
Plecpptera(Stonefly nymphs )|

24.

25.

26.

PHYLYM: ARTHROPODA

Entomecbrya sp. . o

Folgomla Sp.. '

Odonata(Draaon & damselfly
' Ischnira sp. nymphs)
Agrion sp.

'Chromahrion sp.
Dromogomphus Sp.
Progomphus sp.
Brechmorhoga sp.
Dythemis sp.

Erythrodiplax sp.
Paltothemis sp.

Ephemeroptera(Mayfly nymphs)

Baetis macanis

MACROFAUNA
| 1 "2 3 1 5 6

PHYLUM: ANNELIDA |

CLASS:' OLIZOCHAETA 1 1
1. Tubifex tubifex o+ e 3 ‘ui-
2. Limnodrilus sp. \ '

CLASS: HIRUDINEA
3. Theromyzon sp.

4. Qlossiphonis sp. ‘ 4 '

5. Erpobdella ép;‘ & e

-

Baetis meeheanis

Ceoenis kimminis

Choroterpes gadrica
Clogon gillican

Ecdyonurus is;amabadlcus

Eghemerella sp.

Rheumatobates maculata

Plea nerringi
Corixa substrata

e R
i S . . . {-
\‘
Contﬂnugd;- + = Present, |~ = Ab#ént




MACROFAUNA

.

Stations.

2 3

ot

27. Mlcrovella melvlnl _

(LI

rlchoptera

28, Hvdropsyche stralggtﬁs

29. CCheuma sopsyche betteni
30.‘$szchomla P gglnél :

cleoptera :
31.: Accnus bruesi ~

32. ;Ancyronyx sanderson1

33. Berosus mucronstus
34. Ectoparia blaisdelli

35.Enochrus fusca

36.;?aracymus testacesa
37. Qchthebius minutus
38. Orooques v1ttatus

uepldoptera

39. Catariysta hubner1
Diptera ,

40. Simulium sp.

41. csxchoda SP. ..
Culicoides SP.

43 Tanypus sp

44.Chironcmus SPa

A 15.%2%& 1118
Tabanugﬁgi‘.

T

W b

46,

47. Eristalis sp.

48, Ephydra sp.

49, Bracby@butra Sp.
Chrys czona sSp.

50.
51.
82.

g i o < e e

le“ogdcra SP.

.53+ Arszra sp.

51. Weidemernia 8P
55. Dixa sp. :

S56. LlSEP sp.
57. Aedes sp.

58. Anopheles sp.
59. Culex Spe

- 60. Orihoce lndﬁus(Crlcotopes)s
6l. rrotentigs sp.:

stropoda |
62.Lymnaeca aeuminata
68, Lymnaca iuteole.

64. lgmn(ga rilgulq

65. thys=a ~vﬂ1nn

66. Indoclanorblsé§&3Q8§bls)

67.
ishes

68.

69.

70.
71.
72.
rcas , , :
73. Raﬂa cvanépalyctis
resh watér tont {oises .

ZOOtenus 1nsularla

Bun 1b> conchonlus
Bar1¢1us veara |

Clﬂ ulﬂﬂ eba«.
Bagarlun oaqarlus
Chela cachius

7. monyzc 3p-

S s

-;#-F Pres%nt

’ ?‘3 Absenk B
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"#“5»'7 S

Table 5‘:{ Anlmai;s

25.
26 .

Plecpptera(Stonefly nymphs )|

MACROFAUNA Stations.
- 1 "2 4 8 4
PHYLUM: ANNELIDA
CLASS: OLIZOCHAETA
1. Tubifex tubifex +
2. Limnodrilus sp.
CLASS: HIRUDINEA
3.  Theromyzon sp.
4. Qlossiphonia. sp.
5. Erpobdella ap. o+
PHYLYM: ARTHROFODA
. CLASS: INSECTA
Collembila
6. Entomobpya Sp. -
7. ‘Folsomia sp.
Odonata(Dr“aon & damselfly
8. Ischnurse sp. -nymphs ).
9. Asrion Sp.
10. Chromagrion sp.
11. _Dromoqomphus sSp.
12. [Erogomphus sp.
13, Brechmorhoga sp.
14. Dythemis sp.
15.Erythrodiplax sp. ;
16. FPaltothemis sp. :
Ephemeroptera(Mayfly nymphs)
17. Baetis macanis -+ o
18, BaeﬁiSvmeeheanis i 45 
19. Csenis kimminig e e
20. Choroterpes gadrica |
21: Clogon gillican
22, Ecdvonurus islamabadicus
23. ggemerella Sp.

Plea nerringi
Cdrixa suhstrata

Contﬁnuedzv.-+

P

resent,




. MACROFAUNA

Stétions.
3 .

;
£

e

27. Microvelia melvini

Lrlchoptera o I 3
28, Hydropsyche straightus

29.CCheumaopsyche betgeni

30. Psychomia pigeipdi

oleoptera
:81. Acenus bruesi

'332‘ Ancyronyx sandersoni

83, Berosus mucronatus
. 34. Ectoparia blaisdelli

. 85.Enochrus fusca

36, raracymus testaces
§37. Cchthebius minutus
;381 Oreodytes yittatus

1epidoptera :

:39. Cataclysta hubner1
letera ‘

40, Simulium sp.

41. rsychoda sp. .

gg.Culicoides sp.

43. Tanypus sp.:
44.Chironomus sp.

45, Hydrobaenus sSp.

1+ 4

46.

-+

47. ENIstalis sp.

48,
49.
50.
51.
52.

53,

54.
55.

56.
57.

58 .

. 99,
. 60.
61.

Znstropoda

mnaeca acumlnata ; i
%ymna ea luteoIa » ;

- 624
63.

74.

viZootecus 1nsular1a

" Rena cvanophlvctls
~ash watér tort01ses x

i

Ephydra 8p..
Brachydeutra sp.

Ehrvsozona sp.
Limonia sp.
Timnophora.sp.
Arazma sp.
Helaemannla SPa
Dlxa sp.

Llsge SP.
Aedes sp.

Anopheles §p.

Culex 8p. .«
Orthocladlus(Crlco opes)sy.
rotenthes Sp.

L& mnaea anguls

f-

.“hvsa Zyrina -
fInd oglanoer

Buntlus conchonxus

BarlllLS vagra

Eagarlus baqgrlus
Chela cachlus

f

ﬁ ionyx sp.

/ o L ' |




Table '4A Animals.

MACROFAUNA , e

Stations.

v 1 3. 4
plam artar £
PHYLUM: ANNELIDA
CLASS: OLIGZOCHAETA |
1. Tubifex tubifex ~ ~4 .k.
2. Limnodrilus sap.
CLASS: HIRUDINEA
3.  Theromyzon sp.
4. Qlossiphonia sp. -+
S. Erpobdella‘gp. *¥- ~
PHYLYM: ARTHROPODA
. CLASS: INSECTA
Collembila =
6. Entomcbrya sp. .
7. Folsomia sp.
Oanata(Droabn & damselfly.
83 " Ischnura sp. nymphs ) 4 -+
9. Aaaonbw 'yﬁA +
10. Chromagrion sp. +
11. Dromogomphus™3pT —
12. Progomphus sp-» .}
13. Brechmorhoga sp. ‘
14. Dythemis sp. ;F
15.Erythrodiplax Sp.
16. Palto hemls sp ~+
EpféneForte ﬁfﬁéyfgy nympbs»-u —
17. Baetis macanis ~ ~
18. Baetis meeheanag_ dL 5~+‘ |
19. Coenis'kimminis 4; '» 1. ' :;:‘ :
20. Choroterpes gadrica W ‘ .
’ 23; Cloeon plllicar_} _4__
22. Ecdyonurus islamabedicus
23. Eggemerella sp.
Plecbptera(Stonefly nymphs )|
Hémiptera o
24. Rheumstobates maculata -+
25. gé&g, r“‘jy 5#
26. E? ;




' MACROFAUNA -

* ¢ X . .-v v - epe
[ .

Stations. _
1 2 3 4 S

27. Microvelia melvini

[richoptera

2B, Hvdroﬁsvche straxggtus -

t29.CCheumaopsyche betteni

‘30, psychomia ﬂ_gg;ngi

Joleoptera '
31. Acenus bruesi

32. Ancyronyx sendersoni

83. Bérosus mucronatus
.34. Ectoparia bilaisdelli

:85.Enochrus ,fusca

4+
+ [+

36, FAELOSH ~HEe e ml w:n‘b_; |

‘37. Ochtheblus mlnutus
38. Oreodytea vittatus

uepxdoptera

39. Cataclysta hubnerl
Tiptera

40, Simulium sp.

41. isychods sp,. .

ia'CuIicoides sp.

43. Tanypus sp.
4 Chlronomus Sp.

|

47, Erlstalls sp.
48, Ephydra sp. :
49. Brachydeutra sp.:

ffpi

50. Chrysozona sp.
51. Limonia sp.

52. Limnophora.sp.
.93. Arazma sp.

S54. ¥eldemannia -sp.
85. Dlxa 8Sp.

56. Lispe Sp.
57. Aedes sp.

58. Anopheles 8p.

59. Culex sp.

60. . rtErclad1us(Crleotopes)s*

61. frotenthes sp.

-
|
;+.
A

I stropoda /‘;ﬂ'ﬂMﬂd CULM ok

62.§¥mnaea acuminata
63. mhaca luteo le—

- 64. §§mﬁaea pingule-
65. thysa gyrina

. 66, Indoplanorbléggaggggbts
67. gootecus ularia
ishas 1/”1?% Zn %% ba,&a '
Puntids

68. s conchonxus

R P
>
f
i

69. Barilius vagra vagra

70. Glrrhlpa reba.

71. Bagarlus bagarlus :
72. Chels caogigg

r_\ogsf X _ ,
73. Rana cvanéphlvctls

aash watér torfoises

74. iL..QX&-spf

o oesqnt < aboenk
1. . S



-

o S é?(ii;yfli7‘;%§& :

Table Y[ Animals.. : o \
' o | o \ Y
: L ; . L g
_ MACROFAUNA - : Stations. -
| . ’ 1 2 3. | 1 5 i 6
ﬁfZQi4&14&a4°- 3L _.4P '
HYLUM: ANNELIDA Y |
- CLASS: OLIBOCHAETA o "
1.- ZTubifex tubifex i ' " e
2. Limnodrilus sp.
CLASS: HIRUDINBA
3.  Theromyzon sp.
4, Glossiphonia_sp. A ‘P‘}' "“j
5. Erpobdella sp. T t
_ e -
ARTHRCPCDA

. CLASS: INSECTA - , ;

Collembala . .
6. Entomobrya sp. . .
7. Folsomia sp. '
Odenata(Dragon & damselfly
8. Ischnure sp. nymphs ) .
9. Agrion sp.
10, Chromsgrion sp.
11. Dromogomphus sp;
. 12. Progomphus sp.
13. Brechmorhoga sp.
14. Dythemis sp.
15.Brythrodiplax sp..
16. Paltothemis sp. _
Ephemeroptera(Mayfly nymphs» _— + 4* i
17. Baetis macanis . ' —
. ‘ 4 ~+ -+
18. Baetis megheanis n ' H <+
19. Csoenis kimminis -
20. Choroterpes gadrica
21 Clogon gillican
22. Ecdvonurus 181amabadlcus.
/Ephemerella ap.

23.

24.

. 25.

26.

PRYLYM:

Plecbptera(Stonefly nymphs)'

[} %

H&niptera

4 4~

Rhedmatobates maculata

Plea nerrlngl

Cdrixa suhstrata

:Contﬂnued:— + = Ppesent,

"y ) : 3

i_)‘-
-



Stétions.

. MACROFAUNA |
1l 2 3 4 5
— 27. Microvelia melvini
fr1chbptera § B U T
28. Hvdropsvche tralggtus , .+ +
' 29.CCheumapopsyche betteni e + -~
30. Psxcgomla mlgg;géi
oleopiera

81. Acenus bruesi

32?? Ancyronyx sandersoni 1
33. Beérosus mucronatus ‘ +
34. Ectoparia bIaisEeZlJ% =+

35.En s fusca . -
aem,g ' | |
37. Ochthebius minutus | : |
38. Oreodytes i

39, Cstaclysta hubnerl'

Diptera
40. Simulium sp.,

41. rsychoda sp,_

13 .Culicoldes 8p.-

-.’__

48 Tanypus Spv-

44.Chironomus.SPe.

N .4. 4. N

_Ls.Eidrobaengg SD.

t it

46. Tabanus sp.~
47. Eristalis sp.

48, Ephydra sp.
49. Brachydeutra sp.

50. Chrysozona sp.
S1e Limonia Sp.
52. Limnophora.slp.
-93.+ Arazma 'sp. |
. 64, Neldemannla_sp4
55. Dlxa sp. ; '

56. Llsge SP. {
57. Aedes sp. ;

58. Anopheles sp.~ ; - : o
§9. Culex.sp. : ' "

60.. Orthocladlus(Crzcotopes)si
~,,61n rotemthes sn. :

astropoda

62. L%pnaeé acumlnat&_

+
. 63.. Lymnaea 1utegi o |
- 64, zimnaea pinguis™— s j-
' 65. thysa .gyrina’ ‘4L

66.}Thdoglanorbls££ 8 8 BTH“

67.gzOotecus insularid D
ishes ' P
68..Punt1us conchonlus

+_

69. Barlllus vagga.
70.j01rrh1ne reba:

71. Bagarius bagarlus
72. CEel& cach;g_ ~

rogs :
'73.ARana _Xgnoghlxctls .
~esh watér torﬁ01ses f

4. i ionyx sp. o .

{u . ;

B ‘t;‘!?réétfnt o ‘8 Aba.en*.

st
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Table ‘I 2- Arllmaiﬁ /\/0:\/ / % 7?

. MACROFAUNA | Stations. \
PHYLUM: ANNELIDA—~- + | +
CLASS: OLIGOCHAETA ‘
1. Tubifex tubifex + +
2. Limnodrilus sp.
CILASS: HIRUDINEA
3. Theromyzon sp. |
A. Glossiphonis-sp +
Se Erpobdella sSp.
PHYLYM: ARTHROFODA
. CLASS: INSECTA
Collembdla
6. Entomgbrya sp. .
7. Folsomia sp.
Odbnata(Draaon & damselfly
8. Ischnura sp. nymphs) .
Q. Agrion sp.
10. ghromagrion sp.
11. Dromogomphus sp. ,
12. Progomphus SP.
18. Brechmorhoga ap. '}'
14. ZIythemis sp. -
15.Erythrodiplox sp. +
16. Paltothemis sp.
Ephemeroptera(ilayfly nymphs )
17. Baetis macanis A | 4 4 | ]
18. Baetis meeheesnis - \-+~ +
19. Csenis kimminis 4 + S
20, Choroterpes gadrica
21! (Clogon gillican
22, Ecdxonurus islamabadicus
23. Egemerella 8sp.
Plecpptera(Stonefly nymphs )|
N | - :
Hemiptera ‘ o o
24. eumatobates maculata _+ :t; + = . '
250‘. ) / - -
26. Corlxa substrata : i
\ Conti;nued.- + = P]-esent’ - = Ab#ent




?; N ?égq P
+ ' MACROFAUNA | - . Stations. . .
. f 1 4 2 3 4 4 5

g_i 27.}Micfbvélia melvini_;
J-mc!wptera :
2@..Hvdropsyche stralggtuQ'

29, CCheumé?opsvche betteni .

30.‘; xggbmla m_gzlﬂh.

Coleoptera
81. Acenus bruesi.

32. Ancyronyx sandersoni

33. BéroSus.mucronatus'
34. Ectoparia

8 blaisdelli
35.Enochrus fusca

36. Jeracymus testaces
37. Ochthebius minutus
38. Oreodytes yittatus

uepldoptera ; .
39. Cataclysta hubner1
Dlptere
40. 'Simulium Sp.

41. tsychoda sp. .
‘%E,Cu 1cb£des Sp.

43. Tanypus sp.

44¢.Chironomus sp.

+45.Hydrobaenus SD.

i H

46, Tabanus sp.

47. BEristalis sp.
'48. Ephydra sp.

49. Brachydeutrgy sp.

S
'!?

50. Chrysozona sp.
51. Limonila sp. & iy
52. Limnophora.sp.
.88+ Arazma 8P

. 54. Weldemannia .sp.
55. Dixa sp.

56. Lispe sp.

57. Aedes sp.

S8, Anoghele 8p.
59. Culex 8p. .

60. Orthocladlﬁs(CrlcoEopes)§Y.
61. yrotenthes sp.

:ustropoda P8
- . 82.1ymnaea acumind

. 63. mnaea luteola
64, £§mnaea ingu¥s
‘65.

xhvsa gyrina

',S;Jf.f*{i-

"~ "68. Puhtius conchonius

-ﬁ?rlllus yagra

70. Glrrhl a reba ;
71. §agar1us bagarlus.
72. Cheld cachius

rcgs ) :

783. Rané cyanéphlyctis

resh watér tortoises

4+ fnio onyx op.

f“r Presqnt , -|= Absen&» :
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rable 43 ;;;’mai\a jéc o 7 7 7

MACROFAUNA T Staﬁiéna. o K,
1 2 y 8 i 5

PHYLUM: ANNELIDA
| CLASS: OLIGOCHAETA }, g S R
, 1. TIubifex tubifex ~H HOoE] ]+

2. Limnodrilus sp. | 4+ '

CLASS: HIRUDENEA
3. Theromyzon sp.
4. 'Glossiphonia sp.

5.  Erpobdells sp.

PHYLYM: ARTHROFODA
. CLASS: INSECTA -

Py

Collembila | }
6. Entomobrya sp. .
7. Folsomia sp.

Odonata(Dragon & damselfly

. 8. Ischnursa sp. nymphs) .
® 9. Agrion sp. |
10. : Chromagrion sp. o nj

11. Dromogomphus sp.
12. ‘PrOgombhus SP.
13. Brechmorhoga sp.
14. Dythemis sp.
15.Efythrodiplax’ Sp.
16. Paltothemis sp.
Ephemeroptera(Mayfly nymphs»‘

17. Baetis macanis . 4 4 +

18. PBsoetis meeheenis 4

19. Csenis kimminis ' 4;
- 20. Choroterpes gadrica. - 1 T
% :01. , , . -

21. (Clogon gillican

22. Ecdxonurus 1slamabadlcus . - -
23.. Qgemerella sp. ‘ L ' Y
Piecﬁptera(Stonefly nymphs)  o ' ;

t ) ) ' ' 3
Hémiptera '

24. Rheumatobates meculata

Plea nerringi
Cdrixa suhstrata

n

;chtﬂnued:- + = Pyesent, |- = Absént_




‘MACROFAUNA

g e

étations.

3

27. Microvelia melvini

.richoptera

28. Hydropsyche's tralghtus 1

29 cC heuma%ogsxch bettenl
;sycnomla-m gglgﬂi '

leoptera

31. Acenus briesi
32. Ancyronyx sendersoni
33. Berosus.mucronatus

?6. veracymus testaces

37. Cchthebius minutus
88. Oreodytes vittatus
{

repidoptera

39. Cataclysta hubneri

! iptera . .
40. Simulium sp.

41. isychoda sp.
ﬁg.CuIicoiﬁes'sp.

I

48: Tanypus sp. -
44.Chironomus sp.
- 45.Hydrobaenus sp.

B

(b;_

46. Tabanus sp. ;

47, r1§talls 8p.
48. Ephydra sp.

49. Brachydeutra sp.

SO0. Chrysozona sp.
51. Limonia sp.

52. Limnophora.sp.
93. Arazma sp.

54. Heildemannia sp.
55. Dixa sp. ;

56. Lispe Sp.
57. Aedes sp.

58. Anopheles 8P
59. Culex sp.

60. Orthocladlus(Crlcotopes)s

61. rgtenthes 8pP.

'“stropoda
-62. Lxmnaea acuminata

l

63. Lymnaea 1gteoLa
64. fvmnaea pinguis—

%1..

65. “hysa gyrina .

66. Indoplanorblséﬁ&ge&gbla)_

67. ggotecus insularig
"shes : A A
68. Puntius conchonius
69. Barili ué vagra

. 70. cirrh a reba

71. Bagd
72

e
~c38

73.

wsh wa}ér tort01ses

- drionyx op,

o




Table ‘f‘f Ahimaig.

Jam., /‘ 7x§¢?.

MR Y

1

~ MACROFAUNA Stations..
‘ 1l 2 3 (1
PHYLUM: ANNELIDA )
CLASS: OLISOCHAETA R
1. Tubifex tubifex 4 -+ + + .
2. Limnodrilus sp.
CLASS: HIRUDZNEA
3.  Theromyzon sp. :
4. Glossiphonia sp. -~ ‘P-
5. Erpobdella sp.
PHYLYM: ARTHROPODA
. CLASS: INSECTA
ACoilembéla
.6.A Entomocbrya sp. .
7. Folsomia sp. ;
Odcnata(Dracon & damselfly
8. Ischnurs sp. ;nymphs). )
9. Agrion sp.
10. Chromagrion sp.
11. Dromogomphus sp.
12. Progomphus sp.
18. Brechmorhoga sp.
14. Dythemis sp.
15.Erythrodiplax sp.
16. Paltothemis sp.
Ephemeroptera(Mayfly nymphs) -+
17. Baetis macanis ‘kL + +
18. Baetis meehesnis “+ + ¥
19. Csenis kimminis - -+ _
20. Choroterpes gadrica
“81: Clogon gillican :
22, Ecdyonurus islamabadicus
234 Ephemerella sp.
Plecbptera(Stonefly nymphs)'
[}
H¥miptera
24. Rheumatobates meculata |
'25. Plea nerringi " |
26. (Cdrixa substrata 4+ . ——
Contﬂnued:-;+ = Ppesent, |- = Ab#ént



MACROFAUNA

R i

Stations.

3

29. Microvelia meléini

rlchoptera : e S
28. Hydropsvche stralg tus

'f}quj |

+ [+

29.u hevmadopsyche bettenl
4 30. ;sychomla u gg;n :

:,leoptera
31.: Acenus bruesi

+ HH

4

32.,.Ancvronyx sandersoni
33. *Berosus mucrcnatus

34. Ectoparis hlaisdelli

-

35.8nochrus fuuca

36. ‘aracymus testacea
37, .Ochthebiug mlnutus
38. : Oreody;es vittatus

. epidoptera
39. Cataclysta hubnerl
“-iptera .
40. Simulium sp. -

41. isychoda sp. .

41"Fi*,41"

ig.Culicoides Sp..

48. Tanypus sp.
44.Chironomus sp.

- 45.Hydrobaenus sp.

.%4..

e

H+

i+

46, Tabanus. sp.

47. -Eristalis sp.-
48, Ephydra sp.
49. Brachydeutra sp.
50. Chrysozona sp.
51. Limonia’ sp.

52, Limnophora.sp.
53. Arazma sp.

54. Weidemannia sp.
55. Dlxa sp.

56. Lispe Sp.

S7. Aedes sp.

&8. Anopheles sp.
59. Culex sp.

60.
61. I'rotenthes 8P.

Orthocladlus(Crlcotopes)sﬂ.

;stropod loc L

;¥Pnae cuminatl
ymnaeca luteols

64. Lymnaea plnguls

65. rhysa gyrina

66.

Indoplanorblségﬁggggblsf

67.
izhes
" B8.

uh ius'conc o’”;_

e bR B

§ér111us vagra

Clrrhlna reba -
Bagarlus bagarius
Chg}a cachl_s Y

69.

70.
71.
72.
ogs

73,
-sh watér tort01ses

74, irlo(xg B8P,

i

= Absenf
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Table 45 Animaia;

U
&

Feb.ig@

l‘)

MACROFAUNA stations. L
' 2 8 | 1 5 '6
PHYLUM: ANNELIDA |
CLASS: OLIZOCHAETA o
1. Tubifex tubifex Lo 4+ 4 + | +
2. Limnodrilus sp. '
CLASS: HIRUDINBA
3. Theromyzon sp.
4. Glossiphonia sp.
S. Erpobdella sp.
PHYLYM: ARTHROPODA
 CLASS: INSECTA !
Collembéla
6. Entomobrya‘sp..
Te Folsomla sp.
Odonata(Draoon & damselfly .
8. Ischnurs sp nymphs). . { +
94 Agrion sp. '
10. Chromagrion sp.
11. _Dromoqomphus sSp.
12. Progomphus sp.
13. Brechmorhoga sp.
14. Dythemis sp.
15.Erythrodiplax sp.
16. Peltothemis sp. :
Ephemeroptera(Mayfly nymphs)
17. Baetis macanis -+ 4
18, Baetis meehesnis e
19. (Coeenis kimminis -
20. - Choroterpes gadrica
21 Cloeon plllican >
22, Ecdxonurus 1slamabadlgus »
234 Ephemerella sp. :
Plecbptera(Stonefly nymphs )| ?
! !
H¥miptera
24. Rheumatobates maculata
25. g;ea nerringi
26. (Cdrixa substrata - _
' Contﬂnued;~‘ = Pgesent, |~ = Abgant




HACROFAUNA

Stations.

3

27. Microvelia melvini

richoptera . -
28.. Hydronbvche stralg tus

29. CCheuma,ogsxche bettenl

L .

30. lsz“mgg;a m;zg;né_

.oledptera
81, Acenus brue81

32. Ancyronyx sandersoni

33. Berosus mucronatus
34 Bctoparia bIalsaeIll

85.Enochrus fusca ;
36. vYeracymus testacee
37. Ochthebius minutus
38..Oreodytes vittatus

apidoptera

39. Cataclysta hubnerl
'iptera

40. Slmullum sp.

41. rszchoda SpP. . {

HH+

&2 .Culicoides Sp.

43. Tanypus sp.
44.Chironomus sp.
15, Hydrobaenus Sp.

46, Tabanus sp., 7

+iF [+

e |

47. Eristalis sp.
48. Ephydra sp.
49. Brachydeutra sp.
50. Chrysogzona sp.
51. Limonia sp.

52. lengphora sp.
53. Aragzua.sp. ,
54. feidemannia sp.
55. Dixa sp. )
56. Lispe sp-. v
57.;Aeo<s sp.

58. .Ancpheles sp.
59. :Culex sp.

60.
61. lrotenfhes sp.

Orthoclad1us(Crlcotopes)s

Te

s3tropoda
62. Qrmnana ac umlnata
63. Lymnaez 1uteoia

64. Lvmnaes Dlnguls~

i+

65. fhysa gyrina
66.

67.

Zootevus 1nsular1é

Indoolenorbisé;ﬁggggbis%»

N

i+

*shes
68. fuhtJus conchonlus
69. B&Tll1ué vagra-’

70. CJ“rulra reba“
71. Bagerinus. bagarius
- 72. Chela cachius
" ogs ; L
~ 73. Rena cyenophlyctis
- wsh watér tertoises

74. ;L;ﬁng[_v%pf L

N "

+ r Pres

—-4:_7

¥it ,~~Jﬁ Absen

e




7 @ pghreti,

.. ;L‘-f; :
Table 4 & Animals. ‘//1/

WZ["A&\/ﬁ go.

MACROFAUNA - _ P e S.tat.’.i.o‘ns. S . ‘?_\‘ |
: 1 2 3. {1 5 . 6

! . . A I

PHYLUM: ANNELIDA

CLASS: OLIZOCHAETA B B B
1. Tubifex tubifex e 8 +1 +H o+

2. lenodrllus sp.

CLASS: HIRUDINEA
3. Theromyzon sp. | -1

‘4. Glossiphonia sp.

S. Erpobdella sp.

PHYLYM: ARTHROPODA
_CLASS: INSECTA

6 Cor mgﬁmugp?ﬁ S : -+

7. Folsomia sp. o

%y

OdOnata(Draoon & damselfly
8. Ischnura sp. nymphs ) .

9- ADI‘.On S ) ? 4_
10. Chﬂm; % Sp. Ib -

11. ngmoéomghus Sp.
12. Progomphus sp.
13. Egechmorhona sp. : :
14. Dythemis ¢ 4+
15.Bry plax sp.fb _
i6. Paltothemis sp. » '
Ephemeroptera(Mayfly nymphs» ~+%G
17. Baetis macanis ; 1

18, Baetis meehesgnis |
19. Cseenis kimminis ' :

20. Choroterpes gadrica q*'
31 Cloeon gillican

22. Ecdxonurus 1slamabadlcus
23. Ephemerella sp. B N

Plecpptera(Stonefly nymphs)| | | |

{ ' ’ ¥
Hémiptera

24. Rheumatobates maculata

25, Plea nerringi
26. (drixa substrata

"

Cont%nue@:-i+ Present, L = Ab#ént




MACROFAUNA Stations.
1 2 "8 4 5 6

i
27. Microvelia melvini

‘richoptera - - : ' ;
28. Hydropsvche stralghgus :*’
29. CCheuma»ogsxche bettenl
30. pPsychomis wigzindi

>cleoptera : -
31..Acenus bruesi

32. .uncyronxx sandersoni
83. Berosus mucronatus

. Ectoparia bTalsEe111/' T
35. Enochrus fusea’ . ‘
3. mtmzw-» +
37. Cchthebius minutu ‘
38. Oreodytes vittatus

epldoptera .
39. Cataulvsta hubneri
Di ptera :
§1mu11um Sp.
41. isychoda sp.
ig -Cu icoides Sp.

43, Tanxgus 8p.
44.Chironomus sp. :

- 45.BEydrobaenus sp.

46. Tabanus sp. : —
47, Lrlstalls 8Sps - : ‘
48. Ephyéra:sp. ' 1 '

49. Brachydsutra sp.
50. Chrysozona sp.
51. Limonia sp.

52. Limnophora.sp.
53. Arazma sp.

54. Weldemannia sp.
55. Dixa sp. , : n
56. Lispe sp. ’ ‘ | N,
57. Aedes sp. o ‘ v‘
58. Anovheles sp. - N\
59. Culex sp. > ,
60. Orthccladms(c:mmvpes-)sir'  Em— — ' -

61l. frotenthes sp.:

utropoda g g g va % i
62.Lymn i( /b . .
63. Lymnaca luteo‘ e : , .
'64. Iymnaea pinguis - + ' ’ : : I
65. rhysa gyrina . o .+ R S ) ,
66. Indoolanorbls—_ﬁggggbhi) ﬂ T SUN—— - -

67. Zootecus insularisd ng

i3hes 4mp¢9
68. JM tn
69. Barlllué vagra
70. Glrlnlna.“eba.
. 71. Bagarius bagarius
72. Chela cachius -
~0g9 e g

Je ¥

RS |+

H+

fr

- .sh watér uOPtOlSGS i
74.
Trlonyx sp

= Absenr |



4 "

- L J

 Table 47

: b
" MACROFAUNA °

Jx;l;m‘ié . ) 4/: af :/9 \/4

Sta?iéns.-

4

2o

)

1.
2.

4.
5.

 CLASS: INSECTA
Collembala

6.
7e

8.

9.

10.
11.
12.
13.
14.
15.
16.

17.

18,
19.
20.
31
22.

23.

24.

25.

26.

PHYLUM: ANNELIDA
CLASS: OLIZOCHAETA
Iubifex tubifex

Limnodrilus sp.

CLASS: HIRUDINEA |
Theromyzon sp. |

Glossiphonia sp.

Erpobdella sp.

PHYLYM: : ARTHROPODA

Entomobrya sp. .
Folsomia sp. - o

Odonata(Dragon & damselfly
" Ischnure sp. nymphs ) .
Agrion sp.

Chromagrion sp.
Dromoéomphus sp.

Progomphus sp.

s

Brechmorhoga 8p.
Dythemis sp.

E;%é&ﬁg&t;@%ggagap- _

"altothemis sp.’

Ephemeroptera(Mayfly nymphs)
Baetis macanis

.

Baetis_meeheanis
Csoenis kimminis

4

Choroterpes gadricsa
Cloeon gillican

Ecdionurus islamabedicus
lEphemereIla sp.

i
!

Pbec‘:bp rag'ss;,rgaefly nymphs )|
: 3252525357 weycSebach g

4

s

HE iﬁtera ~ m— ‘

‘ umatogégggﬁgggulata +

Ples nerringi

Corixa substrata _
' Con;ﬂpﬁeﬂa-

1]




MACROFAUNA

Stations.

3 4

27. Microvelia melvini

‘richoptera - - -

28. Hydkopsyche stralg tus
29. CCheumazopsyche betteni

e -

s

30. Jsgcgomla wiggipdi
~»leoptera’ F‘d %’MI ’3

31. Acenus bruesi ?
32. An

&, Ar

33. Berosus mucrcnatus
34. uCTDparla tlaisdelli

andersOHY

Enecb us .fusea
36 . W g rcaéy uM%‘I ’

37. Ochihebius mlqg;us

38. Oreodytes vittatus

‘apidoptera
39. Catec

lysta hubneri

Fiptera

- ———— a—— - - Sopo—

41.

48. .Culicoides sp.

43.

44.Chironomus SP.
- 48.Hyd»obaenus sp.

46.

47.
48.
49.

50 .
51.
52.
53.
5;1 *
55.
56.
57.
58.
59.
60 .
61.

stropodac:ﬂ'rb/fd a ’f/o/a.fff‘
62.Lymhacs

rszkhoﬁd Sp. .

Tanggg§ ap.

"

Tabanus sp.

_+-*~
4

fi

S20anus .
Eristaiis sp.
Fpoydra sp.
Bracnyceutra sp.
Chrvsozona sp.

‘Limonie sp.

lerophora SP.

——, pRR]

Helnemannla 8p.
Dixa sp.
Lispe sp.
Aedes sp.
Anonheles sp.
Culex sp.:

Oruhnclad1us(Cr;cotopea)s

yrotenthes s

ninata

63. Lymna-a luteola

64,
65.
66.

67.
“.3hes

68.

69.

70.

71.

72.
~ea8

73.

Tyrnzca Dinguis
rhysa gy: ‘ina .

Incoplanorblsé §§§8§bls)

Zootec*s 1nsular1a

Bunt Lus conchonlus

Bail*-us végra

C;ﬂﬂhlha reba
Bagarlis Dagarius
Cne & caﬂhlgg

Rana e ,re 'wp'qlv‘c tis

osh watér tOPtOleS

- 74.

fﬂ1orx§ 8P .

R
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Table Y 3 Anlmais

Madp :d\eo

MACROFAUNA : f Statlons .
' 1 2 3. 5! 5
PHYLUM: ANNELIDA .
CLASS: OLI’}OCFAETA
1. Tubifex tublfex qlﬁ' ‘*
2. Limnodrilus sp.
CLASS: HIRUDINEA
3. Theromyzon sp.
4. Qlossiphonia sp.
S. Erpobdella sp.
PHYLYM: ARTHROFODA
. CLASS: INSEGTA ,
- Collembéla %
6. Entomobrys sp. .
7. Folsomia 8D,
Odonata(Draoon & damselfly
8.  Ischnura sp. nymphs). 7L». -
9. Agrion sp. _
10. Chromagrion sp. “qé
11. _Dromopomghus Sp. -
12. lro us s !/ -
13. Br ofg sp. / °
14. Dythemis ~ sp.
15.Brythrodiplax sp.
16. FPaltothemis sp.
Ephemeroptera(Mayfly nymphs)
17. Baetis mscanis . 4
18. Baetis meehesnis :
19. Csenis kimminis 1* 1L
20. Choroterpes gadrica
‘81; Clogon pillican ﬂL
22, .Ecdxonurus 1slamabad1cus "
23. Ephemerella sp. y .
Plecbptera(Stonefly nymphs)' |
i
e ' ‘ '
A/ .
24. mobates ‘maculata ata 4’ +
25.. Plea nerriggl
26. (Cdrixa substrata + .
;;; (qp#fw %( antinued.- + = Present, |- = Abqé'nt ‘
: S



MACROFAUNA

-2-

-

Stations.

3

27. Microvelia melvini

LICIPRRNEN

rlchoptera o
28. Hydropsyche’ stralggxus

29,.CCrheumaonsyche betteni

80. psychomia wigeindi
.nleoptera

31. Aé%pm%;l

32. Ancvronvx sandersoni

33. Berosus ‘mucronatus
34._Egroparla bTalsaeI11~<

T,

E och us s a~—~« e
s RRE

37. g ngheslus mlag} f
a8. reodyies v1ttatusm UI
;:pldoptera
' 39. Catnclysta hubheri

5

- ptera
40. Slmullum SPe
41. isychoda sp.
48 Cu110010es Spe

S

—

il

}

418, Tan pus : sp.
. 441 .Chironomus 8Pe -
- 15.BEydrobaenus_sp.

.,

46, T«Lanas SP-

T e e

| e - g o

Ve b o)

&

47. EBristalis sp. .

; +4-H~

48.
49.
50.

Bnbyﬂxa Sp. ’ ;
Bracanydeutra sp. :

Chr‘f“ Oz_,cna SP.:

51.
52.
53.
54.

55.
56.

leonLa sp.
Limriophora. sp.
Arazma sp. :
Heldenannia sp.
Dlxa sp.

Lisve sp.

57.
S8.
59.

Aedes sp.

Anopheleu sp.
Culex sp.

4

60.
61. ;nggpqgges 8P«
~stropoda - '
62.1lymnaca &g
63.

urinata
Izmnﬂcaxluteola

Ovthrnlad1us(Cr1cotope§r§$.1

+

64.
65.
86 .

Lyars2a: pinguls
Fhyss eyrina

67.
~.3hes

Zoo ecus

¥+

IndOCldnGPbIQQ;EQQBEBTQ}N*m-

|+
68. bl B> 2 ‘
69. ra - R , ' ~—
70. a T e : : R ™
71. BQPQ??US banarlus . . s
72. Chela cachius, .. S )
g8 'A;:» vy ‘éw;;mﬁwaéééyg A
73. Rana gyi;tphlvciis ’ — ;

.3h watér *oru91ses

74.

1nsular1a
..... us conc 113_8_ I

zrlo,yx sp.




Animais,‘
Planarians. | 84
. Oligochaetes. . : -

Leeches. 254
Ephemeroptera(nymphs). 678
Odonata (nymphs) -

Hemiptera -
Plecoptera(nymphs) -
Trichoptera (larvae) -

Trichoptera(pupae) -
Trichoptera(adults) -
Colepptera(larvaeg 84
Coleoptera(adults

Diptera(larvae)
Diptera(pupae) -
Diptera (adults). ‘ -

Lepidoptera(larvae) . -
Neuroptera(larvae) -

Gastropcds. . 170
Bivalvec. -
Fishes. _ -
Total Number/M 4662

Total‘Weight/iﬁ Gms/ﬂi§.18&144

Station 1.

Table491&m@uct1v1ty of Bottom Fauna/Sq Meter. June,1979.

Statlon 2._}

2035
339

8310
11.024

Sta¥fon’ 3.

42

21

!

‘Station 4. . Station 5.
1611 85
4325 42
254 - -
170 -
6360 127
19.08 0.424

Station 6.

71950



Table 50 Productivity of Bottom Fauna/Sg.Meter. July,1979.

Animals. Station 1. Station 2. Station 3. Station 4. Station S. Station 6.
Plenerians - ' - - - - - -
Oligochaetes. . 42 - - 636 2459 254
Leeches. 254 170 - - - -
Ephemeroptera(nxmphs)- 678 3392 - - - -
- Odonata (nymphs). - - - - - -
Hemiptera. - - - - - - : _
Plecoptera(stonefly nymphs)- - - - 42 -
Trichoptera(larvae) - 5088 - - - ' -
Tricheptera(pupae) - ‘ - - - - -
Trichoptera(adults). - - - - - S, -
Coleoptera(larvae) 85 169 ' - : - - -
Coleoptera(adults). - - - - ' - -
Diptera (larvae) 2926 2714 o3 2756 o 85 85
Diptera(pupae). 424 848 - - - -
Diptera(adults). - - - - - -
Lepidoptera(larvae; _ - - - - - -
Neuroptera (larvae). - - - - - ‘ -
Gastropods. | 212 - - - - -
Bivalves. , - - | - - . - -
Fishes. - - . - - - - v -
Total Number/M° 4621 12387 53 3302 2586 339

Total Weightin Gms/M° 7.844 27.984 0.0217 6.996 4.664 0.212



Table 51 Prcductivity of Bottom Fauna/Sq.Meter. August,1979.

Animals. ' | Station 1. Station 2. Station 3. Station 4. Station 5. Statidn 6.
Planarians. | - o - - ‘ - - S
Oligcchaetes. - - - 297 1272 o254
Leeches. . , 85 - - - - ' - -
Ephemeroptera(nymphs ). 424 4749 - - - S
Odonata(nymphs ). - - - - - . o
Hemiptera. 85 - | - - - s
Plecocptera(stonefly nymphs). - - - - - _ -
Trichoptera(larvae) - 2120 42 - - - L2
Trichoptera(pupae) - ] 170 : - - -~ | -
Trichoptera(adults). - o - . - - - - Y e
Coleoptera(larvae). - 85 - - - ; -
Colecptera ( dults). - . - ' - ' . - R -
Diptera(larvae). 2714 © 1442 890 | 1399 a2 a2
Diptera (pupae) - 678 - v - - ; 85 - : -
Diptera (adults). - - | - - - . -
Lepidoptera(larvae) - - : - - , - B -
Neuroptera(larvae). - - 2 - - -5 -
Gastropods. 170 | - = - - 42 “ -
Bivalves. - - - - ' - -
Fishes. - - - - - - -
Total Number/M. 4156 8566 932 1781 1356 | 296

Total Weight/iﬁ.Gms/Mz- 3.816  11.448 1.06 _ - 8.180 - 1.908 ' 0.0848



v A »

Table 52 Productivity of Bottom Fauna/Sq.Meter. September,1979.

Animals. Station 1. Station 2. Station 3. Station 4. Station 5. Station 6.
Planarians. - - ' -~ ' - - -
Oligochaetes. - 85 254 339 S94 : 339
Leeches. - 106 254 - | . : - -
Ephemeroptera (nymphs) 1442 2417 - - 170 - : -
Odonata (rvmphs) - 85 - - | - | -
Hemiptera ' - - - - - -
Plecoptera(stonefly nymphs) - - - - - -
Trichoptera(larvae) - ' 1272 - ' 339 - -
Trichoptera(pupae) - ' 85 - - - -
Trichoptera (adults) - - - - ' - ‘ -
Coleoptera (larvae) 1007 382 - - - -
Coleoptera (adults). - ‘ ~ - v 170 - ’ -
Diptera (larvae) 276 1526 477 18€ 56 - 42 11660
Diptera (pupae) - 85 - 594 - 339
Diptera (adults) - - - - -

Lepidoptera(larvae) - - - - - _ , C
Neuroptera(larvae) - - - - ' - -
Gastropods. 159 339 - - , 21 -
Bivalves. - ‘ - - - - - -
Fishes. , - - - - - -

Total Number/M®. 2990 6530 . 731 20268 | 657 12338
Total Weight/if.3ms/M°.  9.475 22.472 . 0.6413 54.272 2.120 - 23.744
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Table 58 Productivity of Bottom Fauna/Sq.Meter . Oct. 1979.

. Animals. . Station 1. ... Station 2. Station 3. Station 4. Station S. Staticn 6.
Plenarians. | 85 - -85 - - - -
Oligochaectes. - - : 11 636 - 13568
Leeches. - 191 - 11 - ) - -
Ephemeroptera (nymphs) 1187 8141 64 1526 - -
Odoneata (nymphs) 85 - - - - -
Hemiptera 85 - - - - -
Plecoptera(stcnefly nymphs) - - - - - -
Trichoptera (larvae) - - 6190 138 - , 40 -
Trichcptera(pupae). - - - , - - -
Trichcptera(adults) - - - - - -
Colecoptera(larvac) 2883 339 - - R R
Coleoptera (adults). - - ' - - 40 -
Diptera(larvae) 678 6614 - 5373 - 45453
Diptera(pupae). < 21 678 - - - 1696
Diptera (adults). - - - - - - : v -
Lepidcoptera(larvae). - 85 - - - L
Neurcptera (larvae). - - - . - - -
Gastrcpods. 254 - 21 - - -
Bivalves. - - - - - -
Fishes. - - - - - -
Total Number/ii . 5469 22132 245 . 7535 - 8a 60717

Total Weight/i.Gms/M° 75.82 50.108 - 11.388 11.372 0.318 127.852
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Animals.

Planarians.

Oligochaetes.

Leeches.
Ephemeroptera(nymphs).
Cdonata(nymphs).

Hemiptera.
Plecoptera(stonefly nymphs)

Trichoptera(larvae).

Trichoptera(pupae).
Trichoptera(adults).

Coleoptera(larvae).
Colecptera(adults).
Diptera(larvae).
Diptera(pupae).
Diptera(adults).
Lepidoptera(larvae)
Neuroptera (larvae).
Gastropods.
Bivalves.

Fishes.

Total Number/Mg.
D
Total Weight/ﬁm.Gms/Mz.

Y TR

TableS4iProductivity of Bottom Feuna/Sq.Meter. NOV, 1999. '

' Station 1.

21

615
42
21

466

74

1324
27.772

Station 2.

170

30704
225.567

Station 3{

Station 4. Station 5. Station
148 ' 170 1569 339
64 - 85 o - -
318 - - -
42 - | - . 339
- 1569 127 . 5130.
21 63 636 - 2374
- - ' 85 -
593 ) 1887 2417 8182
1.547 272.208 3.074 113.164



. Animels.

Planarians.
Oligochaetes.
Leeches. ' L
Eplgemeroptera(nymphs).
Odonata (nymphs).
Hemiptera
Plecoptera(nymphs)
Collembola.
Trichoptera(larvae).
Trichoptera(pupae)
Trichoptera (adults).
Cocleoptera(larvae)
Coleoptera (adults).
Diptera (larvae)
Diptera(pupae).
Diptera (adults).
Lepidoptera(larvae).
Gastropods. .
Bivaives.

Fishes.

Total Number/Mz.

Totél”Weight/ﬂ%.Gms/M?

- 'Tabless Productivity of Bottecm
Statien 1l» “- 7. |

170

4537
170
42

10813
7.632

Station 2.°

80

636

170
6381

1526

1463

170
297

10723

34.658

Staticn 3.

180

85

21
21
21
11

42

381
3.021

Fauna /Sq.Meter. Dec.19¥5%.
Station 4. -

339

Staticn 5.

594

127
127

1144
3.18

Station 6.

44096

51050

215.392
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Toble 56 Productivity of Bottom Fauna/Sq.Meter. Jan. 1980.

Animals. . ‘ Sgation 1. Station 2. Station 3. Staticn 4. Staticn 5. Station 6.
Planarians. Coa S - - - - - -
Oligochactes. = 424 ' - 117 5936 975 1184
' Leeches. . - . - - - - - o=
Palaemon. - | - _ - - S - 503
'Ephemeroptera(nymphs) 157 - 2714 - ‘ 1781 - -
Hemiptera. - - - - - | o
Pleccptera(nymphs). - - | - - - ' -
Trichoptera (larvae). 848 1018 | - 5088 42 -
Trichoptera(pupac) - ~ - - - -
Trichcptera(adults). - - ' - - - -
Ccleoptera(larvac) - - - 763 42 -
Ccleoptera (adults). = - , - - - - -
Diptere (larvac) 1611 3562 11 4579 42 678
Diptera(pupec) 85 339 21 85 | 42 | 170
Diptera(adults). - 170 ) ' - - - -
Lepidcptera (larvae) - - - - - . -
Neurcptera(larvae). ] - A - . - - - o
Gastropods. 85 170 - 254 . - -
Bivalves. , - - - - - -
Fishes. ' - ' - ' - - < -
Total Number/M°. 3210 7973 149 18486 _ 1143 2541

Total Weight/if, s /M. 30.528 80.56 0.318 23.744 4,452 '8:48.



‘Table 57 Productivity of Bottom Fauna/Sq.Meter. Feb. 1980.

Animals. - Station 1» - Station 2. = Station 3. = Station 4. = Station 5. Station 6.
Planarians. B - : - S Bl - _ - ‘ -
Oligochaetes. 170 8141 95 276 ‘ 551 4070
'Leeches. W - o - - - - -
Ephemeroptera(njmphs). 1950 . 7802 - - _ - ' -
Odonata(nymphs) - " 339 ‘ - - - ' | -
Hemiptera. - - : - . - - - - -
Plecdbfera(stonefly nymphs) - ' - - - e G -
Trichoptera(larvae). 6445 2035 ~ | - ' ' - - -
Trichoptera(pupae). - - - - = -
Trichcptera(adults). - - - - - . R
Coleoptera(larvae) 1272 - - - - -
Ccleoptera (adults). | - - ' - - | - | -
Diptera(larvae). 2544 24422 - 254 - 1696
Diptera(pupae) 85 1018 21 106 - -
Diptera(adults). - - X 11 - - -
Lepidoptera(larvae). - o - - - = =
Neuroptera(larvae). - - .- - | | - -
Gastropods. - 678 - 42 - 3392
Bivalves. 339 - - - - - -
Fishes. - - - - ' - , -
Total Number/M°. 12805 44435 127 678 551 9158

Total Weight/in.Gms/M°. 156.88 176.384" 0.212 5.724 2.12 323.936
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Table 58 Productivity of Bottom Fauna/Sq.Meter. March,1980,"'

Animéls. Station 1.

Plenarians. ‘ -
Oligochaetes. 763

Leeches. ' 85
Collembola (nymphs). -
Ephemeroptera (nymphs). 254
Odonata (nymphs). -
Hemiptera. -
Plecoptera(nymphs). -
Trichoptera(larvae). 382
Trichoptera(pupae). -
Trichoptera(adults). -
Coleoptefa(larvae). 2162
Coleoptera(adults). 85
Diptera (larvae). 975
Diptera(pupae) - -
Diptera(adults). -
Lepidoptera(larvae). -
Neuroptera(larvae). -

- Gastropods. 42
" Bivalves. ’ -
Fishes. 42
Total Number/M>. 4790

Total Weight in Gms./M°. 58.597

%

Station 2. Station 3. Station 4.
424 42 \ ' 4876
42 42 2162
53 21 424
32 21 85
11 - 42
562 126 7589
1.198 0.127 7.208

&
Station 5. Station 6.
170 17723
42 -
8s -
42 42
339 177625
0.254 29.256
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Table

Animals. - - W%

Plansriens.
Oligochaetes.

- Leeches.

' Ephemeroptera(nymphs )

Odonata (nymphs).

- Hemiptera .
Plecoptera (nymphs)
Trichoptera (larvae).
Trichoptera(pupae).
Trichoptera (adults).

Coleoptera(larvae).
Coleoptera (adults).
Diptera (larvae).
Diptera(pupae).
Diptera(adults).
Lepidoptera (larvae).
-Neuroptera(larvae).
-Hymenoptera (larvae).
Gastropods. '
Bivalbes.

Fishes. _
Total Number /M°.

Total Weight in Gmsq/Mz.

&
S9 Productivity of Bottom Fauna,sgy.leter. April, 19s80.
. 3
#;;Station-1.~ Station_Z..ﬁzﬁ,S;ation 3. Station 4.
5 1781 42 74
21 - - -
307 - - -
5 127 - -
S - = -
11 - - -
85 170 - -
212 3689 - 1470
42 85 - 170
-148 - - 42
841 5852 42 1756
28.408 0.148

Station 5.

42

Station 6.
72080
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Table g0 Productivity:of Bottom Fauna /Sq.Meter.'May,lgsﬁg

Animals. ~ station 1. Station 2. Station 3.’ ~Station 4. Station S. Station 6.
Planarians. , - - - - | - ' -
Oligochaetes.' ' - 212 212 ’ - - 40958
Leeches. - - - - - - -
Ephemeroptera(nymphs). - 954 ‘ 254 - ) - - . -
Odonata (nymphs). | 64 ' 42 ' - - - ' -
Hemiptera. 42 21 - ' - ' - - -
Plecoptera(nymphs). - ' - - - - ‘ - '
Trichoptera(larvae) = 7292 : - - - - o -
Trichoptera (pupae) 85 - - - - -
Trichoptera (adults). - - - - - ‘ -
Coleoptera(larvac). 360 - - - - -
Coleoptera (adults). 21 - - - - -
Diptera (larvae). 551 » 297 - 4325 2459 48972
Diptera (pupae). - 21 - ' 339 1102 4113
Diptera (adults). - 21 - - - 85
Lepidoptera{(larvae). 21 - : - - - -
Neuroptera (larvee). - - ' - - - -
Gastropods. 170 - - 64 - -
Bivalves. : - - - - - - ' -
Fishes. ' - - - - - -
Total Number /lﬁgu;::t.: - 9560 868 212 4728 3561 94128

TotalWeight in Gms./M°. 57.876 3.816 0.53 15.9 6.36 137.8
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most of the fishes can not tolerate pollution and were not found

in the Leh stream after Satellite Town.

- Productivity of Bottom Fauna.

72 ,
According to Usinger (1956) productivity was used by ©

Hazzard.to classify streams.His standards were : Grade 1(rich strean
- more than 2152 bottom crganisms by number o more than 29 ams. h%
weights for square meter; Grade II(average)- 1076 to 2152 organisms
cr 11 to 22 gms. weight; Gradé III(Poor)- less than}1076 organisms
or less than 11 gms‘weight per square meter.

The productivity of bpttcm fauna was usually rich in the

Leh and its tributaries in Islamabad. At station 3, in the III
tributary, the productivity dropped and was lowest after receivine
industrial effluents. It 1ncreased on station 4 as the pollution

was diluted due to clean water of the Badarwall Kas(4th tributary’,
it again slishtly decreased at the station 5 (Daryabad) and hlghest

at station 6 (Soan Camp.).

Fishes were found in the non-polluted water of the Leh and
its tributaries. The bigger size of fishes were found in the deer.
water near Zero Point and Badarwali Kas .Frogs were usually found

in non-polluted water.Tcrtocises were found only near Soan. Camp.

At the Soan Camp, (Channa punctatus ,a bigger size cf fish was

found and young of Chela sp. were found in spring 1979.

(8) Discussion.

‘The water of the Leh and its tributaries passes over the

Vhilly tract and dissblves calcium from limestone bed , 80 calcium

as Ca++ is slightly hlgher than W.H.O0.'s Internatlonal Standard cf

Drinking Water(1971) The perm1331ble limit of total hardness is
100 mg/lit.(1971) but»in the Leh and its tributaries,it was 250 tc

390 mg/lit which was sufficiently high. Magnesium :yd nitrates an

/chlorides were within the limits. In the Leh stream,presence oOf

‘nitrates indicatesslight sewage pollution,so it was higher in

were
polluted water. Sodium and pot3331um/gradually increased in

quantlty from non-polluted to polluted water, the highest quant1t~es

- were found at the Soan Camp (Table 61). Na® and X* can be used es
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indicators of domestic pollution.Dissolved oxysen also indicates
pollution.The highest dissoived oxygen was found in nononlluted
water but there was sudden drop at station 3 where Industrial
Effluents were present. There was gradual decrease of dissolved
oxygen in stations from 3 to 6, usually very little at the Soan

Camp . Fish ean not live below 5.0 mg/lit dissolved oxygen exceps

Channa punctatus and they were found in the Leh at station 6.The

youns of Chela sp. were present at station & in spring 1979 and
seems that they ascended from the Soan River in search of food.
The Industrial Complex of Islamabad consists of effluents of Flour
'Mills,Vegetable Ghee Factory, 7-UP Beverasge Factory, Marble Facto:
~ies and Steel Nills, so there seems to be no deleterious substanc
Pollution is due to putrefaction of wheat and flour and increase i

total hardness due to the effluents of lMarble Factories.

Lccording to A1i(1979), 88 species of alesae were found i
district Rawalpindi,while in the Leh, 54 species were feund

which are sufficient numbter for a stream flora..The highest numb.

was found in non-polluted water and lowest &n Soan Camp, algae ar.

affected by pollutién-water,The number of microfauna increased by
pollution and highest number &h the Soan Camp.Macrofauna specics
were highest in non-polluted water and lowest on the Soan Camp.
Atout 100 macrofauna taxa wers found in the Leh strcam and its
tributaries which is good member of a stream fauna. As mentioned
by Avery (1970), the numbers of Ephemeroptera,Trichoptera and
Coleoptera below sewage outfell were lower than those found above.
In the Leh stream, the above mentioned groups of insects(Mayfly -
nymphs and caddisfly larvaee) were either few in number?qabsent gn

"polluted waters ,although a large number of these insects were

found in non-polluted water.Nymphs of dragon and damselflies

were found only in non-polluted water.According to Hazzard

. o . 72 -
classification(1956) of streams , the productivity of bottom
fauna by number and weight was very high except station 3 and

station 5 and highest at the Soan Camp. In the non-pollyted and

t
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polluted water insect sroups differ, greater number of Ephemeropter

and Triehopteré at statibns 1 and 2 and Diptera on the Soan Camp.
The presence of sufficient'numbér of algal species shows
that primary ﬁroducgrs are‘enough in the stream.It'is.generally t -
thought that plankton are found iny in standing,watérsxsuch as
ponds and lakes..Whitton ﬁ1975)73.mentioned that zooplankton of a
riveflmight form an integral part of letic community‘anﬂ contribute
sigﬁlficantly to biological productivity of ecosystem. A number of
plankton were found in the Leh stream. According.to Whittonf(19755T
macroinvertcbrates ip flowing water ecdéystem functibh aév“'“““
shreddars ’ qollectors,'grazers and predators - 5erved aé interre

41ated carbon dioxide oproducing, temporary storage blns for

organlc compounds , which are eventually converted to carbon dioxv-

- =pxide. In the Leh macr01nvertebrate ‘fauna was found in gqood numben

nearly at all stations. The benthlc fauna usually con31sts of

'macr01nvertebrates which were usually in large number in the Leh

stream.According to Mechean and Ali(1967)59 and Ali(1968) 748

and (1975) 15 pacroinvertobrates form the food of many fishes,
go it is quite evident that the Leh stream contains enough food

for fishes. Ali(1969)9 stated a 1large numbervof'boftoﬁ"organisrns

were driftediduring Tlood seasons.

The Leh stream is much ‘affected by the floods , so in the
intrest of fish culture , ¥sihain iﬁﬁﬁoowﬁents should be made.

081nger (1956)72'_

,"Streame fish need pools for protection and
riffles for food production and spawning, for stream iﬁprovement
there should be both typés.of~habitats 1:1 in ratio. Pools can

be created by small dams or by deflectors strategically placed.

- Banks are stabilized by planting to prevent erosion",. The above

mentioned improvement can be done in the upper reaches of the

| Leh and 1ts tributaries will be developed for the fish culture

in Islamabad.

Pollutign in the Leh stream 1is usually_due to organic

matter,ﬁhbst studxes on enrichment indicate that communlty
respiration exceeds photosynthesis", Whitton (1975 )73
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The same condition was found in the Leh, highest number of
fauna was found oh the Span Camp, but least quantities of
dissolved oxygen was present. Soaps and detergeuts are also
‘toxic but in the Leh, they &ffected little on algae and inverte
_brates. Na' and K+'5hows sradual increase in quahtltieéiﬁfrom

non-polluted water, so they can be used as domestié'polluﬁion a

indicators . Among macrophytes FHydrills ahdfPotaméqéton’Sérve

to 1ndlcate nonpolluted water . Amonp macrofauna, nymphs of
' mayflles , dragonflies , larvae of caddisflies and mussels indicat:

non-polluted water .Lemna is usually found in organically pollutc

PR~ el Lo |

water. Lmong algae Scencdesmus ,Closterium ,Zusglena Phacus and

and Microcystis are indicators of pollution. Among mlcrofauna

-Centropyxis ;Euplotes,EQistylis ,Carchesium ,Colpidium,Oxytricha
and . Spirozona indicate polluted water. Amone macrofauna ,

- Iubifex i iiflex ,larvac of Culex, Culicoides ,Chironomus, Lispe ,

-

Eristalis,Ephydra and Brachydeutra indicate pollution.

(7) Conclusion.

. po A large arce of Islamabad i.e., about 90 square
miles 1is drainéa by%thé Leh and its tributarids where the water
.13 usually non-polluted. It is Just possible that these streams
.can be used for watnr supplics .Due to erosion these streams are
lying in low arcas and their water can'not be used for irrigation
unléss'lifted‘aboue. The wéter of.the Leh in 3éwalpindiris unfit
éVén for.irrigationli‘These strcems are~propefly managed can be
used for fish and crsb culturc . For spawning and food; pool
arcas may be maintained by using deflectors such as logs or

constructing small dams.

The_effluénté of Industrial Complex of Islamabad
are harmful and spoil thn wator: quallty, so the uséﬁ water of th
1ndustr1es should not bn dlscharosﬁ into 8treams without treatmen

‘The large dralns of Rawa lplndl town should’ be dlv rted into

sewerage lines, the water from dhOlehatS and service station may
not be allowed to enter in the Leh stresm.The P¢lluticn in
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Rewalpindi is meinly due tc dcmestic and sewerage wastes.

Physical pollution of the water is due to erosion which

can be controllad by planting troes along the banks.Polluticn
jndicator species were alsc determined.

(8) Need for 4dditionasl Research.

More extonsiln work should be done on effect of pollution.

Regular 24 hours collection should be done hefore and after theoe
discharge of major industrial effluents and sewase from drains

at least once 2 season each wcnth.Bacteriological studies may
also br done , so that 2 correlation mey be found between

water quality an& organisms.

(9)  List of Publications.
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Rawalpindi District. Bull.Hydrobiol.

Res. Ser.2. No.5 : 48«54,
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Ephemeroptera ) of Pakistan.Abstract,
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3. Khatoon,S. & 1979 Nymphs of order Odonsta of Pakistan.
A11,8.R. Abstrect,Riology Section, 19th Annual

Sci. Conf.Sci.Soe.Psk. p. 35.

4. Ali,S.R. et 2l. 1979 Effects of Industrial Wastes on

Aquatic Fauna.Abstract(Biology),
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