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ABSTRACT

Abu Qir Bay is a shallow semi-circular basin lying 35 Km east of Alexandria city. The
bay is facing the problem of pollution which discharged into the bay from different sources;
El-Tabia Pumping Station (TPS), the outlet of Idku Lake and the Rosetta mouth of the Nile
River. Quantitative and qualitative studies of zooplankton community in Abu Qir Bay were
performed seasonally during 2004. Fourteen stations were selected to represent the different
habitats in the bay.The seasonal variations of zooplankton standing stock in Abu Qir Bay
indicated that, the highest count (average 87.1x10° ind/m®) occurred during spring, while
the lowest (average 44.2x10°% ind/m®) was recorded in summer. The average zooplankton
count during the period of study amounted to 60.5x10% ind/m®. The minimum zooplankton
crop (average 2.5x10° ind/m®) in front of El-Tabia Pumping Station reflects the effect of
wastes discharged into the bay. The zooplankton assemblages in Abu Qir Bay were
dominated by Protozoa, Copepoda and meroplanktonic Mollusca which contributed
51.19%, 27.90% and 12.10% respectively to the total zooplankton count. A total of 85
zooplankton species were identified during the period of investigation. The zooplankton
organisms recorded in Abu Qir Bay live under a range of water temperature 16.1-28.5°C
and water salinity 34.807-38.658 ppt. 18 species (i.e. 22.35% of the species recorded) are

euryhaline species.

1. INTRODUCTION

Abu Qir Bay is a shallow semi-circular
basin lying 35 Km east of Alexandria city.
The bay has a shoreline of about 50 Km long
and the maximum depth of about 16 m. The
surface area of the bay is about 360 Km? and
the water volume is 4.3 Km® (Said et al.,
1995). The bay was considered as a fertile
marine habitat when compared with the other
Egyptian Mediterranean coastal waters. As in
many coastal regions near major urban areas,
the bay is used for variety of purposes;
commercial fishing, shipping, recreational
boating, swimming and as a repository for
sewage effluents. During the last three
decades, the bay is facing the problem of
pollution which discharges into the bay from
different sources; El-Tabia Pumping Station

(TPS), the outlet of Idku Lake and the
Rosetta mouth of the Nile River.

The estimated amount of untreated
sewage and industrial wastes from 22
different factories pumped to Abu Qir Bay
through TPS is of about 2 millions m*/day.
The exchange of water between Abu Qir Bay
and Idku Lake occurring through ElI-
Maaddiya channel (about 100 m long, 20 m
wide and 3 m deep) is controlled by the
prevailing wind and the difference in water
level between the bay and the lake. Actually,
the amount of brackish water discharged
from the lake to the bay is at a rate of about
3.3 million m*day (Report on pollution status
of Abu Qir Bay, 1984). The Nile River,
although its discharge has been considerably
decreased since 1965, now controlled by
Aswan High Dam, is still the main



discharging source into the south eastern
Mediterranean. From 1965 on, the discharge
of the Nile River, measured at Edfina (30 Km
south of Rosetta outlet), indicated that, the
avesrage annual discharge is still about 3.76
km?.

Many oceanographic studies related to
physical, chemical, geological and biological
aspects of marine pollution have been carried
out in Abu Qir by many authors. Zooplankton
community was studied based on one
collection (Dowidar & El-Maghraby, 1971;
El-Maghraby & Dowidar,1973), one station
sampling in front of Boughaz El- Maadiya
(Gharib and Soliman, 1998; Abdel-Aziz,
2000 and Abdel-Aziz and Dorgham, 1999) or
on seasonal sampling (Dowidar et al, 1983).
Zooplankton distribution and community
structure were studied monthly from April
1998 to March 1999 in the south western part
of Abu Qir Bay, which is the most polluted
area in the Bay by Abdel-Aziz (2001).

Since 1999, no studies were carried out on
zooplankton community in Abu Qir Bay.
Thus, the present work is aimed to study the
zooplankton ~ assemblages and  their
distribution in relation to the impact of waste
discharge in Abu-Qir Bay.

2. MATERIALS AND METHODS

Quantitative and qualitative investigation
of zooplankton community in Abu Qir Bay
were performed during three seasons of 2004
namely winter (February), spring (April) and
summer (June). Fourteen stations were
selected to represent the different habitats in
the bay. Fig. (1) illustrates the study area and
locations of the sampling stations.

Zooplankton samples were collected at
each station by vertical hauls (from bottom to
the surface) using standard plankton net of 55
pm mesh. The collected samples were
preserved in 4% neutral formalin solution and
their volumes were concentrated to 100ml.
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Two replicates of 2 ml were transferred into a
counting cell and each zooplankter was
identified and counted under a binocular
research microscope. The identification of
zooplankton organisms was done according
to Rose (1933), Tregouboff & Rose (1957)
and Edmondson et al. (1959). The standing
crop of total zooplankton community was
calculated and expressed in number per cubic
meter.

Species  diversity was  calculated
according to Shannon and Weaver equation
(1963).

H :Zn: p; Inp,
i1

Where: pi = n/N is the proportion of the
number of individuals of species (n) to the
total number of individuals (N).

3. RESULTS
characteristics of

3.1. Physico-chemical
Abu Qir Bay waters:

The seasonal variations of the surface
water temperature of Abu Qir Bay are very
closely related to those of the air temperature.
In February (winter), the lowest values of air
temperature were observed, the surface water
temperature varied from 16.1°C to 18.3°C. A
steady rise of air temperature over the bay
normally started in March and consequently
the surface water temperature increased. In
April  (spring), the water temperature
increased westward from 19.5°C in the open
sea to 22.85°C near El-Tabia pumping station
(TPS). During June (summer), the air
temperature reached its maximum value
throughout the year. In summer, the surface
water temperature varied between 26.00 and
28.50°C.
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Fig. (1): Abu Qir Bay area and locations of the sampling stations
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Salinity in Abu Qir Bay varied regionally
within a wide range. In winter, the minimum
salinity 34.807ppt was observed at TPS. Due
to the influence of the brackish water
discharge from Lake Idku through EI-
Maadiya outlet and the waste water from
TPS, the salinity values of less than 37.00ppt
were found in the western part of Abu Qir
Bay. In spring, due to a decrease in the
amount of fresh water discharged from the
river as compared to winter months, the
surface salinity increased from 36.990 to
38.658ppt. The effect of the brackish water
from Lake Idku and the waste water from
TPS on the salinity distribution in the bay
was clearly observed during the summer
months. During summer, the surface salinity
varied between 35.364 and 38.476ppt.

During winter, the dissolved oxygen
ranged from 3.05 mgO./L at TPS to 5.93
mgO,/l in the open sea. In spring, the
dissolved oxygen increased from 1.60
mgO,/L at TPS to 5.65 mgO,/L in the open
sea. During summer, the oxygen content
(0.30 mgO,/L) near TPS reached its
minimum values throughout the year. It
increased seaward to reach 6.18 mgO.,/L.

3.2. Zooplankton assemblages in Abu Qir
Bay:

The zooplankton assemblages in Abu Qir
waters were dominated by Protozoa,
Copepoda and meroplanktonic Mollusca
which contributed 51.19%, 27.90% and
12.10% respectively to the total zooplankton
crop (Table 1). A total of 85 zooplankton
species were identified during the period of
investigation (Table 2). The average
zooplankton count amounted to 60.5x10°
ind/m? for the three seasons.

Regarding the spatial variations of
zooplankton standing crop, the highest
average (193.5x10° ind/m®) was recorded at
station 7 and the lowest (2.5x10? ind/m?) was
observed at station 3 in front of El-Tabia
Pumping Station. Stations 12 and 14 showed
relatively higher densities (average 93.7x10°
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and 76.6x10° ind/m? respectively) compared
to the other stations of the study area (Table 2
& Fig.2).

The seasonal variations of zooplankton
standing stock in Abu Qir waters indicated
that, the highest count (average 87.1x10°
ind/m®) occurred during spring while the
lowest (average 44.2x10° ind/m®) was
recorded in summer (Fig 3). During winter,
the standing crop attained 50.1x10° ind/m®,

3.2.1. The holoplanktonic groups:
3.2.1.1. Protozoa:

Protozoa contributed about 51.19% of the
total zooplankton community with an average
of 30.96x10% ind/m®. They were represented
by 47 species belonging to 23 genera from
five orders: Tintinnidae (41 species), Ciliata
(one species), Rhizopoda (one species),
Radiolaria (one species) and Foraminifera (3
species).

Stenosemella nivalis (Meunier),
Tintinnopsis campanula (Ehrbg.) and Favella
ehrenbergi (Claparede & Lachmann) were
the most dominant Protozoa species in Abu
Qir waters, forming 41.53%, 17.18% and
7.14% respectively of the total Protozoa
population. The frequent Protozoa species
included  Tintinnopsis  beroidea  (St.),
Eutintinnus fraknoi (Daday) and Favella
markuzowskii (Daday) (Table 2). Two fresh
water protozoans, Paramicium sp. and
Quinguoloculina sp. were recorded near El-
Tabia pumping station and EI-Maadiya outlet
during winter.

The highest Protozoa densities (average
88.7x10° and 66.1x10% ind/m® respectively)
were observed at stations 7 and 12 and the
lowest one (average 1.7x10% ind/m®) was
recorded at station 3. At the other stations,
the counts were relatively high (Table 2 &
Fig. 4). On the other hand, the temporal
distribution of Protozoa indicated the highest
abundance in spring (average 50.7x10°
ind/m®) forming 58.21% to the total
zooplankton count (Fig. 3). The highest
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density in spring due to the dominance of protozoan density was observed in summer
Stenosemella nivalis which flourished at (average 4.3x10° ind/m®). In winter, it was
temperature between 19.50-22.85°C, salinity relatively high (average 37.9x10%ind/m®).
36.990-38.658 ppt and dissolved oxygen

3.60-5.65ml/l.  Meanwhile the lowest

Table (1): Mean relative abundance of total zooplankton components (ind/m?) in
Abu Qir Bay during 2004.

Taxa Mean relative abundance (ind.m) %
Protozoa 32011 47.33
Cnidaria 7 0.01
Nematoda 33 0.05

Rotifera 1832 2.71
Annelida 1837 2.72
Cladocera 759 1.12
Ostracoda 220 0.33
Copepoda 23118 34.18
Cirripedia 124 0.18
Mollusca 7082 10.47

Echinodermata 13 0.02
Chaetognatha 24 0.04
Larvaceae 269 0.39
Fish eggs 304 0.45
Average 67633 100.00

242



HOWAIDAY. ZAKARIA

96T 91l Ll oL £91 33 89t L <ol £zt 0 L o ol €08 (104} pynonu sysdouuiiug |
71z 911 8T 51 SIE €02 sty | 71 cle 86 0 997 0 43 €08 (Aepeq)) roaumqu sisdouutiui
8 0 0 0 St 0 0 0 0 0 0 0 0 A A 0 (Kepeqy) poripunpd stsdouniut |
6919 £0L B801 EVEET FEL LEG 9T | $ST1 6r61 SLOE | TTO9 | OBLYT 08t STE81 ] (“Bquyz) vpuvdwn sysdouuiuyf
6L £8 6T 181 8zl 6T gz | T <01 €1 ¥ of 0 €6 0 (Aepeq)) upyasing sisdowiul
9161 66€ 151 0L 65 [1s | ssel | ves | 68l | zse | 901 | 9vz | o1z | €98Z1 | 8LTY (w21§) vaprosaq sisdouunul |
L8 0 0 0 0 6T 0 0 0 0 0 0 0 €9 el (uuewyor| 3 apasede])) PSOILIUIA DIJIUISOUIS
600F1 9068T SLOS T61EE | 8E€60€ | 89651 | 9TE1 | PIOT | TL9OL | 98FF 0 LL 0 Q96T 0 (421una) sppagu ofy Ay
o0l 0 6T ] Sf 0 0 0 0 0 0 0 0 42 0 (104) stpads ppauopqoyy
< L 0 0 0 0 0 0 0 0 0 0 0 0 0 (104) vy vyoLaO[IA]
z 0 0 0 0 0 0 0 0 £T 0 0 0 0 0 (Aepeq]) juuvwydn] vjapurig
81 ] 6T Lst 0 91 0 0 0 £z 0 0g 0 0 (] (l[2qdwe)) 3 PIOJOY) SIPULLT UijapunI]
74 €8 0 6L 0 0 0 0 L81 Sl 0 0 0 0 0 (I1padkue)y 79 projoy) saproauna sio1pY
Lzl 911 0z 01§ €6 ¥l a1 0 9 0 0 €6 0 sel 0 Biaquiays) piojngns ojy M
L9 0 0 LS1 33 6T £0T 0 0 ¢l 0 108 0 0 0 (121una) stuciofisnf vjjauolsoonap]
8 0 0 0 0 0 0 0 0 0 0 801 0 0 0 (191Wa1] - 2UNE.) AWINIPS DIRUOISOINIE]
108 wi 16 ol So0l £E 99ET | ILIT 679 €5 0 0 0 861 0 'ds pjjaang
te 91l 61 0 0 61 LIS 4 s 91 0 0 0 0 0 (SMIGO ) MLas DijaaD.]
8L 851 o 658 Lt 6l 05t | 00LL STol1 06L1 ] 0 0 0 0 (Aepeq)) 1ysMoznyvill BjoaD.{
iz 0 0 0 74 0 881 ] s 01 0 iL 1] o€ 0 (uasuadior) vpnvanmsyf vjpann.f
0LE 789 vee | 006E 913 7€9 | L09% | LlIF | €F6L | OEET | €L9E | LYPEOI 0 ZE19 | S6L9 (uuewyaer] 3 aparede|)) 1Eaquaa vjjaan.{
¥l 911 6l L1l £T 6l 881 £16 Fle 114 0 0 0 0 0 ([1rqdwio]) 3 projoy) spadg ojfaan.f
z 0 0 0 0 0 0 0 ] 0 0 0g 0 0 0 (ana|D) pariozy vjjaaD.{
Ll 0 0 0 0 0 81T (4 0 0 0 0 0 0 0 (Jouuw]) BaNDLPD DAL
9t 0 0 0 0 0 o o 0 0 0 0 0 0 €05 “ds snuununnsy
ILL L8€ L9 75El 01z i L1s | ZesT | 6Ll Lew | szol 5L 0 61T | ¥rEl (Aepeq)) rowymf snuupuinzg
Tl 0 91 Oy oL 0 881 | s0T st LTy 0 0g 0 g 0 (1pruyag 3 plajuaisQ) pjpapun siopdidzy
1 0 0 0 0 61 0 0 0 0 0 0 0 0 0 (uasuadior) opuiq sidsoididzy
B 0 0 0 oL 0 0 0 0 0 0 0 0 0 0 (uasuadior) sounu vis£20G1¢]
Lz 0 0 0 0 0 0 0 0 0 0 0 0 98¢ 0 (1pussg)) puSou sip 0004
1 0 0 0 0 0 0 zl 0 0 0 i} 0 (i} 0 ([9)oaey) sissv2 sipCroand)
0s 0 0 0 0 0 0 £0L 0 1] 0 0 0 0 0 “ds wypanxey
£ 0 0 Ly 0 0 ] 0 0 0 0 0 0 0 0 (ypurag) pEuoy vjjaiNe
St 0 6T 6L 0 6L 2EE 0 0 0 o ¥l 0 0 0 ([Pqdwe) 3 projoy) sapresonsuids viaxe))
9 L 0 €6 iy 0 81T it s 0 0 0 0 0 ] (Ampeq) opmiun vyaixo])
6L1 L 61 orl orl 0 881 Tl 01z 0tLl 0 0 0 0 0 (45 s pppaugan; sisdojiavopa’)
€8S rot fl 957 9¢s 9€1 88L | Lzl S1e | 9Lll | 9E1L | 016 0 FLTT 0 (an2|) pyy0u s1sdofauopo))
I 0 0 0 0 0 0 0 0 s1 0 0 0 0 0 (1pgdwe)) 33 projody) vue) sisdojfauopo)
49 L 0 oL 0 0 0 0 0 £ 0 0 0 ££S 0 (1qdwe) 39 projoyy) Mopup vLvuOpo2)
z 0 0 0 0 0 0 0 0 0 0 0g [} 0 0 ([12qdwe)) 33 Projoy]) wSuoa vjRwWoIso L2y
aEpIIUnULL
BOZOJOAJ

afesaay | p1IS | E19S | TEIS | LIS | OIS | 675 | 87§ LIS | 995 | §78 FIS | €718 298 | 19| cogus saadg

‘r00T

Suunp Leg 110 nqy ui suone)s pajduwes ay) & pIp.10321 saads uopjuepdooz jo ( mE..ﬁ.n_u Junod agetaAe pue Isi Y224 :(7) 31qe L

243



ON THE DISTRIBUTION OF ZOOPLANKTON ASSEMBLAGES IN ABU QIR BAY, ALEXANDRIA, EGYPT

BPOIBAIS()

651 [l 801 81| 081 69 vEr | 861 S81 1 3 91 0 8L1 | 8t TEI0L
36 19 €9 L1l 86 [ [ 8 bl L 0 91 0 8Ll 8T SuAde] seddigds |
N 0 0 0 0 0 0 0 0 St 1€ 0 0 0 0 S(ZIY) Do vopy
9z Ly 62 oL 8¢ 69 06 14 0 0 0 0 0 0 0 (umyona) saprowaydijod uopo
§1 (44 91 0 0z 0 06 81 8t 0 0 0 0 0 0 (sne|) punsadia uapoag
gl 0 0 0 T 0 811 (45 0 0 0 0 0 0 0 (3ay ) paaffurds uapoag
= = . LTERTT T Y
80€T | ¥TI1 | OOF | 8¥€ | 861 | TOTI | 9SIT | LI6I | FPeEr | LIST | STL | 6LOF | 9LE | 0101 | T86L %101
1922 866 | tCC | <8vt | 861 | 6511 | S80T | 6SLI | ¥bev | LISC | STL | O6bF | 9LE | 0101 | T86L ENVIRECTEN T
¥l 0 0 0 0 0 0 0 0 0 0 681 0 0 0 (uorsujor) oioyso piopjoq
I ] 61 0 0 0 0 0 0 0 0 0 0 0 0 (snoeuur]) pdojad stasay
43 9z1 Ls 0 0 £ 89 851 0 0 0 0 0 0 0 ()W) sty pdod puojaSapy
Epipuny
£f 0 0 0 0 0 0 0 0 0 0 81 | 5T | 6l £9 SPOILLSL SUIAL 991
EPOJRIWAN
90ET S6€ | FPIE | L8TF | BLT | 66T | OIIL | €FIE | T6FT | €96F | 9T8S | OLIF | OIT | 109F | L¥S 0L
33 851 | 911 SSE | 8El 9% SPE | 6l sl vh6 | LZsl | 9cl 0 00L 0 + &5 Dravyouts
08¢ 0 0 816 0 e 656 | 0Z81 0 ¥8¢ | 9191 0 0 0 0 LRI "0 ppRsy DiavyUlg
413 i 95 9€T 0L 98 89 9£T 05§ 8sb | 991 | w01 | o | zar | e +(Basoquiyg) orvuiisad pravyoudy
8rE 56 g | 9gzl 0 0 sTT | o€t £6€ | 0001 | €95 | 6£01 | 0 0 0 +(1INZpNg) 10y0 DraDYIUAS
i 0 Ls 90€ 0L 62 €11 sie 9cz | 901 0 6v6l | 0 | 90T 0 +(81quanyz) puoigo pravyouly
th 0 0 819 0 0 0 0 0 0 0 0 0 0 0 o s pojotoN
vl 0 0 0 0 0 0 0 0 0 0 0 0 61 0 +(95500)) 5198} DIYOYION
€l 0 0 0 0 0 0 0 0 0 0 0 ¥l €91 0 slusdy) vardoas ojjaiaay
tr 0 0 0 0 0 0 0 6L 33 <6 0 961 | <61 0 (32| 4°0) pipaponb pyawizy
91 0 0 0 0 0 0 0zt 0 0 0 0 0 0 0 J(35500)) sLpapyoo YAy
L 0 0 819 0 0 0 0 0 0 0 0 0 0 0 o ds pyjapojoyda;y
s 0 0 0 0 0 0 811 0 0 <6l 0 0 0 0 s(sei[Rd) sneogiadpo smuonpnag
L1 0 0 0 0 0 0 6L 0 0 £91 0 0 0 0 o s puyoupydsy
4 0 0 0 0 0 0 0 6L 0Lz 0 0 0 0 0 W(35500)) piuopord puoudsy
BI0Y
L 0 0 0 0 0 0 0 08 0 0 0 0 0 81 EIETR
- . BUEpIU)
BSG0E | £86IE | 0008 | 98099 | 9ILSE | EFE8L | TISIT | PP69L | SSOS8 | 90ILI | LOPTI | LF6TF | BLOT | BILOF | SIfEC 0L
[7%3 0 0 0 0 0 0 0 (73 €l 8 vl | 629 0 020€ + 05 DutnoGianbing
18 0 0 0 0 0 0 0 0 0 0 0 0 0 el ('q0) sapropaunyy pyviosogo|n)
LST 0 0 181 0 0 0 1 wy £9 9z I8 0 g8 1L61 “ds pupaaBiqojn)
TRIJIUIRI0 §
9€ 0 0 o 0 0 0 0 0 0 0 0 0 0 €08 (121N W) aussaus wnozoljo
RLEjOIPEY
[ 0 0 6L 0 0 0 0 6L 8 0 0€ 0 £6 TIiL ('qu0) supunmF3p pravpmxa |
:epodoziyy
871 0 0 0 0 0 0 0 0 st V6T | S68 | 65 0 0 s wntoaunng
Aol 19]
9 0 0 6L 0 0 0 0 0 0 0 0 0 0 0 (Rupey) ooy ojjapuy]
Beaaay | P18 | €195 | 1098 | 1098 [ 0198 | 678 | 835 | LS| 998 | $IS| #IS [ €95 | TS| 1S [ 00 12305
U009 (2) alge L

244



HOWAIDAY. ZAKARIA

sappads saem ysaayg ,

FLFO9 | SI99L | FO98T | FO9€6 | 66L99 | €10LE | 9SLBF | SGEBY | €BPEGI | ILSTF | OGBS | 8TH6S | 91ST | 8TLLY | FIISK [T
ril 6l t6 19 " (13 tE 911 TLE r6 0 ol 0 951 06l 539 i
Lrl I1ST Iz LIt 0T 81 I£T (414 £LE 0 (1] 0 0 69 0 &0,
£ 0 9T 0 0 il 0 [] 0 0 0 0 0 0 ] (WOT) Sijpaiog DIDIjIfi:]
L i 0 0 0 LT 0 ¥E 0 0 1] 0 0 0 0 (180 ) ppnparduo) vanajdoyio
LEL Loz BET LTt 00T ¥l 1£2T 8TT £LE 0 0 ] 0 69 ] (104) po1o1p panapdoyro)
ABAIEAIE]
T 8 61 67 rs t 9 [] S0l [] 0 (] 0 0 0 “ds ouiEng
By eudojaeg)
£l rl 1 ¥l 81 [] 8 0z 0f sT 0 0 0 927 T VAT ULIPOUIYIH
BlRULIapouIyYy
SIEL TSPIL | 0091 | B9GEL | 90LF | S6ET 6Ft S6FL | BSPFF | BIOF 688 Ed 0 6£T9 | 989T B0 |
8t 0 0 9T ] 0 0 0 0 0 1 0 0 681 0 s1a8ijon padonsen
LTl seil | 0091 TELEL | 90LY SOLT ovy SovL 8StY 819t 8LL ssvl 0 0509 989T SIDBI2A YouRIGH [PUre]
BISO[OLY
66 8L 09 L6 09 ¥z r 96 51 9% 1]} LS 0 O£l s =10,
£ 0 0 81 0 0 0 0 4 0 0 0 0 0 0 aeae| sudin
96 8L 09 6L 09 4 14 96 871 96 ol Ls 0 gl 08 tnjdneu paduny
wpaduiag)
IL891 | OFR6T | BLBL1 | 980§ | TRTIST | LEPFL | SI9IT | LOIRI | E1ITS | RGIEN | PRGSI | L6LS ] DOE8 | 6958 B0
£061 6L6T | L6l €08 TOTT | ELEL | #bER | 91¥I SETL 668 SEL1 LOE 0 ol 629 sagms appodado)
L899 LBTL | 6565 | vOEE | TLSTI | ¥TPS | OBITI | 6TL8 | 09691 | LOODI | 959 | +OZI 0 1TFT | I1E£T njdneu podado)y
65L1 ooz 676 sL1 BLOT | v6EI ETID | OILT 108€ + ¥EOI | TOGT | ¥IIE 0 ovsl | 810T (eum(]) suofiman ourdiaing
ieproaoaedary
8 0 0 0 43 6T 9 0 0 0 0 0 0 0 0 (Wyo21gsaln)) bt pIDIU()
0¥0s L¥8F1 | €989 ths 0669 | €¥IF | OF9E | 19EF | 80961 65E ore 9LL 0 Pyad| 165€ (WY021qsaIn) DlDH DUOLI)
£ 0 0 0 53 0 0 0 0 0 0 0 0 0 0 (12801 sna1d) snavodio )
69 ] ] 0 0 0 0 0 0 081 L8L 0 0 0 0 w(UpIB W) snuworiaiun sdojidoliunoy
sepodojady
L9 0 ] 0 SE 6l 0 0 0 0 0 (1] 0 088 0 (sne|D) snasnd snujpoviv g
£TE 6Z61 86l 0 €T 0 0E 0 629 0 0 0 ] 0 0 “ds snumpaosne|)
91 ] 0 ] 0 0 SEl 0 0 0 0 ] 0 $6 0 (BUB(]) SHLIOINNIID SRUDIDIOSAD] )
i ] 0 0 1] 0 1] 0 SlE 0 0 0 1] 1] 0 (1yoa1qs1D) raatosy sadvdoisua’)
1€ 8 89 0 8s 56 1] 0 0 0 0 811 0 0 0 (umBezooury) psorasyo) by
1343 oL w9 0¥ ¥e91 | 0991 | 6011 168 £95¢E 61L 0Fs 8LT 0 LEOL 0 (W221qsA1D) 15m0}> DI
SEPIOUE[E)
epodado))
0zl 18 91 [ 19 6 | Lt L6 ril 6 81 19 0 81 L89 (21507) DaiiLsaypauw upradi)
WwaAY | PIIS | €198 | TIIS | 1S | 01IS | 678 | 878 LIS| 998 | SIS | FIS | £ | 178 118 suonug i

U090 (2) 8|qeL

245



ON THE DISTRIBUTION OF ZOOPLANKTON ASSEMBLAGES IN ABU QIR BAY, ALEXANDRIA, EGYPT

O Winter
[ Spring
O Summer
W Average

400000

300000

100000 |
aglliss d
0 o L] [
H = S O o
“w o on 3 : - 9 <
. N 5 |
Stations 2N &

Fig. (2): Seasonal variations of the total zooplankton (ind/m®) in Abu Qir
Bay during 2004.
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Fig. (3): Seasonal variations of zooplankton standing crop (ind/m® and the frequency percentage of
the most common groups in Abu Qir Bay during 2004.
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Fig. (4): Seasonal variations of the total Protoza (ind/m® in Abu Qir Bay during

2004.

3.2.1.2. Copepoda:

Total copepods (including their larval
stages) ranked the second dominant group
(average 16.9x10° ind/m®) contributing about
27.90% of the total zooplankton community.
They were represented by 11 species
belonging to 9 genera from three orders;
Calanoida (6 species), Cyclopoida (4 species)
and Harpactocoida (one species) (Table 2).

Oithona nana Giesbhrecht, Euterpina
acutifrons Dana and Acartia clausi
Giesbrecht were the dominant copepod
species in Abu Qir waters. These species are
among the most abundant copepod species in
the neritic waters of the Mediterranean Sea
(Fernandez de Puelles et al., 2003 and
Siokou-Frangou et al., 2005). They were
previously recorded as dominant species
along the Egyptian Mediterranean Coast by
Dowidar & EI-Magraby (1970), Hussein
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(1977, 1997), Nour EI-Din (1987) and Abdel-
Aziz  (1997). In the present study,
Clausocalanus arcuicornis Dana, Oncaea
minuta Giesbrecht and Corycaeus typicus
Kroyer were rare species and were recorded
only during winter. One fresh water copepod
species, Acanthocyclops americanus March
was recorded near EI-Maadiya outlet.
Copepoda attained their maximum density
at station 7 (average 52.1x10° ind/m® and
recorded the lowest value at station 12
(average 5.1x10° ind/m®) (Table 2 & Fig 5).
Stations 9, 11 and 14 showed relatively
higher densities (average 21.6x10°, 25.3x10°
and 29.8x10° ind/m?® respectively) compared
to stations 1, 2 and 4 (average 8.6x10° ,
8.3x10° and 5.8x10° ind/m? respectively).
Copepods were completely absent from
station 3 during the period of study (Fig. 5).
The temporal distribution showed a
remarkable peak during summer (average
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37.1x10° ind/m%). This peak was mainly
composed of the neritic species, Oithona
nana flourished at temperature between
26.00-28.50°C, salinity 37.437-38.476 ppt
and dissolved oxygen 3.98-6.18 ml/L. The
lowest copepod density was observed in
winter (average 2.2x10° ind/m?). The
population density during spring was
11.4x10° ind/m°.

3.2.1.3. Rotifera:

Numerically, rotifers were rather frequent
contributing about 3.81% (average 2306
ind/m®) to the total zooplankton count. They
were represented by 14 species belonging to
6 genera. Among them, Synchaeta pectinata
Ehrenberg, S. oblonga Ehrenberg and S.
tremula O. F. Muller were the most dominant
species and constituted 56.60% of the total
Rotifera population. These species were also

dominant in the Eastern Hrbour of
Alexandria (Zakaria, 2006).
Concerning the spatial distribution,

rotifers showed highest density (average 5826
ind/m®) at station 5 (in front of El-Maadiya
outlet) and the lowest at station 3 (average
210 ind/m®). Stations 2, 4, 6 and 12 attained
relatively higher densities (4601, 4176, 4363
and 4287 ind/m® respectively) compared to
other stations in the study area (Table 2 &
Fig. 6).

The highest count of rotifers was recorded
during winter (average 3854 ind/m®), then the
density decreased in spring to 1620 ind/m?
and reached its minimum value (average
1444 ind/m®) during summer.

3.2.1.4. Other holoplanktonic groups:
3.2.1.4.1. Cladocera:

The cladocerans (average 159 ind/m°)
contributed about 0.26% to the total
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zooplankton community (Table 1). They
were represented by three marine species,
Evaden spinifera Muller, E. tergestina and
Podon polyphemoides Leuckart and one fresh
water species, Moina micrura Kurz. As well
as their larval forms (ephippae larvae) were
present.

The highest density was recorded at
station 9(average 434 ind/m®) while other
stations harboured very low counts (Table 2).
One peak was observed during spring
(average 303 ind/m°).

3.2.1.4.2. Larvaceae:

The average count of Larvaceae
amounted to 147 ind/m* contributing about
0.24% to the total zooplankton crop (Table
1). They were represented by 3 species
belonging to two genera. The most dominant
species was Oikopleura dioica Fol. while
Fritillaria borealis Lohm. rarely occurred in
Abu Qir waters. The average density of
Larvaceae ranged between 373 ind/m® at
station 7 to 69 ind/m® at station 2 (Table 2).
Larvaceae was not recorded at stations 1, 3,
4, 5 and 6 during the whole period of study.
A pronounced peak was observed during
summer (average 256 ind/m® while the
lowest count was recorded in winter (average
3ind/m?).

3.2.1.4.3. Ostracoda:

Ostracod shells and nauplii reached to 120
ind/m® constituting 0.20% of the total
zooplankton crop (Table 1). They were
represented by only one species, Cypridina
mediterranea Costa. The highest density
occurred at station 1 (687 ind/m®) and the
lowest at station 13 (16 ind/m®). Ostracods
were more abundant during winter and spring
(average 136 and 177 ind/m?, respectively).
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Fig. (6): Seasonal variations of the total Rotifera (ind/m®) in Abu Qir Bay
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3.2.1.4.4. Nematoda:

Free living nematods (average 33 ind/m®)
contributed about 0.05% to the total
zooplankton crop. They were recorded only
at stations 1, 2, 3 and 4 with average density
of 63, 129, 252 and 18 ind/m?, respectively.

3.2.1.4.5. Chaetognatha:

Chaetognatha amounted to 24 ind/m?
constituting 0.04% of the total zooplankton.
They were represented by Sagitta sp. The
highest density occurred at station 7 (105
ind/m®) and the lowest occurred at station 13
(19 ind/m®. They were abundant during
summer (average 41 ind/m®).

3.2.1.4.5. 1. The meroplanktonic groups:
3.2.1.45.1. 1. Mollusca:

Lamellibranch and gastropod veligers
formed about 12.10% with an average density
of 7315 ind/m® (Table 1). They attained
higher count than that recorded in the Eastern
Harbour (average 2483 ind/m® representing
5.81% of the total zooplankton stock) by
Zakaria (2006). In the present study, they
showed maximum density at station 7
(average 44.458x10% ind/m®) and the lowest at
station 9 (449 ind/m®) (Table 2). They were
completely absent from station 3 during the
period of study (Fig. 7). A remarkable peak
was observed during spring (average
19.749x10% ind/m®).

3.2.1.45.1. 2. Annelida:

Annelida was represented in zooplankton
hauls by the larval forms of 3 species;
Megelona  papillicornis  Muller,  Nereis
pelagica Linnaeus and Polydora ciliata
Johnston in addition to spinoid and
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trochophore larvae of polychaetes. They
amounted together to an average of 2308
ind/m® forming 3.82% of the total
zooplankton community.

Annelida larvae attained their maximum
density (average 7982 ind/m®) at station 1
(near Abu Qir head) (Table 2 & Fig. 8). This
highest density was due to the great numbers
of spinoid larvae of polychaetes which
flourished at water salinity 35.737-38.611ppt.
The lowest count was recorded at station 11
(average 198 ind/m>). Seasonal abundance of
annelid larvae attained one peak during
winter (average 4022 ind/m®) but the lowest
count occurred in spring (average 1384
ind/m®). In summer, the population density
was 1519 ind/m®,

3.2.1.4.5. 1. 3. Fish eggs:

During the present study, fish eggs
counted an average of 114 ind/m* forming
about 0.19% of the total zooplankton crop.
They were more abundant during winter and
spring (average 303 and 39 ind/m’
respectively).

3.2.1.4.5. 1. 4. Cirripedes:

Cirriped nauplii and cypris larvae formed
0.17% of the total zooplankton (average 99
ind/m®) (Table 1). The highest density was
recorded at station 1 (average 502 ind/m°)
and the lowest value appeared at station 9
(average 24 ind/m?).The highest count of
cirripeds was recorded during winter (average
271 ind/m?).

3.2.1.4.5. 1. 5. Echinoderms:

Echinoderm larvae were rare amounting
to13 ind/m*® (0.02%) (Table 1). They belong
to Ophiuroidea and Echinoidea. They were
more abundant during spring (29 ind/m®).
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3.2.1.4.5. 1. 6. Cnidaria:

This group was very rare and was
represented by the medusa of one species,
Obelia sp. with an average count of 7 ind/m?
(Table 1).

Shannon and Weaver diversity index of
the zooplankton taxa differed from station to

station in Abu Qir Bay. It fluctuated between
1.71 and 2.45 with an average of 2.01. The
relatively higher values (2.41 and 2.45) were
observed at stations 5 and 6 respectively (Fig.
9). The lowest diversity index (1.71) occurred
at station 7 which harboured the greatest
zooplankton crop in the study area (Fig.9).
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Fig (9): Standing crop (ind/m?) and diversity index recorded at different stations of Abu

Qir Bay during 2004.

252



4. DISCUSSION

The zooplankton standing crop in Abu Qir
Bay indicated a highly productive area with
an average of 60.474x10° ind/m>. The long-
term observations of zooplankton standing
crop in Abu Qir Bay revealed remarkable
variations throughout the last 42 years.
During 1962, before the construction of
Aswan High Dam, the standing crop in Abu
Qir Bay was 22.4x10° ind/m® (El-Maghraby
& Dowidar,1973). It decreased to 13.69x10°
ind/m® during 1974 (Dowidar et al, 1983).
Regarding the other coastal areas of
Alexandria, the standing crop in Abu Qir Bay
was much greater than that previously
recorded in EI-Mex Bay (25.078x10° ind/m°)
by Hussein (1997) and in the Eastern Harbour
of Alexandria (42.728x10°% ind/m®) by Zakaria
(2006).

The zooplankton organisms recorded in
Abu Qir waters are living under a range of
water temperature 16.1-28.5°C and water
salinity 34.807-38.658 ppt. The highest
seasonal abundance of total zooplankton
(average 87.057x10% ind/m® was observed
during spring (April) where the water
temperature was between 19.50 and 22.85°C
and the water salinity was between 36.990
and 38.658 ppt. Such peak was caused by the
great numbers of protozoans, veligers of
molluscs and copepods. On the other hand,
summer (June) harboured the lowest counts
(44.226x10% ind/m?).

The zooplankton community in Abu Qir
waters was dominated by protozoans,
copepods and veligers of  molluscs
constituting 51.19%, 27.90% and 12.10% of
the total zooplankton crop respectively. The
seasonal variations of the most common
zooplankton groups in Abu Qir Bay indicated
that, the percentage frequency of Protozoa
reached its maximum value (75.68% of the
total zooplankton crop) during winter. This
value decreased during spring to 58.21% and
reached its minimum (9.38%) during
summer. On the other hand, the lowest
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frequency percentage of Copepoda was
recorded during winter (4.31%), increased to
13.09% during spring and reached its
maximum value (83.62%) during summer.
The trend of distribution of both groups was
closely correlated with salinity variations in
the bay where Copepoda tend to be more
abundant with higher salinity values while
Protozoa tend to be abundant with lower
values. The same trend of seasonal
distribution of both groups was previously
recorded in the Eastern Harbour of
Alexandria by Zakaria (2006).
Meroplanktonic Mollusca was more abundant
in Abu Qir Bay during spring where the
temperature and salinity values were the
optimum for the growth and breeding of
many invertebrates.

The zooplankton community in Abu Qir
Bay was affected significantly by waste water
from TPS and the fresh water from Idku Lake
through EIl-Maadiya outlet. The south
western part of Abu Qir Bay attained an
average zooplankton density of 43.454x10°
ind/m>. This reflects the effect of brackish
water from Idku Lake through El-Maadiya
outlet and the waste water from TPS. The
average zooplankton count recorded in the
present study was higher than that previously
recorded in the same area during 1974 (5-
20x10% ind/m?) by Dowidar et al (1983) and
less than that recorded during 1998-99
(90.075x10%ind/m®) by Abdel-Aziz (2001).

The spatial distribution of zooplankton
standing stock in Abu Qir Bay indicated that,
the highest zooplankton density recorded at
station 7 (average 193.483x10° ind/m?) was
accompanied with water salinity 37.854-
38.425 ppt and dissolved oxygen 3.90-4.83
mgO,/l. It was mainly due to flourishing of
protozoans, copepods and veligers of
molluscs. Meanwhile the lowest density
(average 2.516x10° ind/m°) at station 3 which
was directly affected by wastes discharged
from El-Tabia pumping station. The waste
water in the vicinity of TPS is warmer than
the bay water. The increase in temperature
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reaches about 1°C higher than the average
water temperature in summer and 1.12°C in
spring. This waste water in all seasons is
characterized by lower values of salinity and
dissolved oxygen. The salinity values varied
between 34.807 and 36.99 ppt throughout the
study period. Lowest value of dissolved
oxygen (0.30 mgO,/l) was observed during
summer. It increases to 1.6 mgO,/I in spring
and reaches the maximum value (3.05
mgO,/l) in winter. This high oxygen content
in the bay water is explained as a result of
strong wind and wave action during the
winter months. The impact of these
environmental parameters is clearly observed
on the zooplankton community at this station
which is composed of fresh water ciliates,
rotifers, free living nematods as well as
polychaete larvae. In this station, Protozoa
was represented only by Tintinnopsis
beroidea, T. campanula, Paramecium sp. and
Quingueloculina sp. Rotifera was represented
by Keratella quadrata and K. tropica. The
Keratella species has been indicated as an
indicator of pollution (Sampath et al., 1978
and Bahura et al., 1993). Other zooplankton
groups completely disappeared.

Shannon and Weaver diversity index
revealed that Abu Qir Bay has a great variety
of species (high diversity). The highest
diversity values, 2.41 and 2.45 were observed
at stations 5 and 6 close to EI-Maadiya outlet.
These stations harboured the most diversified
community than the other stations due to the
contribution of fresh water species coming
from Idku Lake. This is in agreement with the
records of Abdel-Aziz (2000 and 2001).
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