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INTRODUCTION 

A detailed study on tb{j ecology and distribution of both phytoplankton and 
zooplankton was carricd out in Alexandria region for two complete years (l961­
1963). Such a study is very important since it fills a gap in the plankton inves­
tigations in the Eastern l\1( ditellarcan region, an d it if; urgently needed for it 
throws light on several contemporary fis4cl'ies problemR. Moreover the annual 
discharge of huge amounts of Nile water to the Mediterranean in front of the Nile 
Delta from late summer throughout autumn has given the area certain unique 
biological and hydrographical features. Since 1966, arld by the complete construc­
tion of the High Dam South of Aswan, tIle flood water waR completely stroed in 
front of the Dam for irrigation purposes, consequently the hydrographical and 
biokgical features of the nCl'itic mea in front of the Nile Delta, at least during tre 
flood season, are altered. TIlis study is thus considered as an important reference 
for establishing a condition which will no larger exist in the area and will form a 
basis for the future comparisons. 

The area investigated : 

The area investigated lies between latitudes 310 8' & 31°27' N and longitudes 
290 46' & 30°3' East, extending for about 30 kilometer~ between Abu Qir peninsula 
to the East and Agami island to the West. (t:.f. Chart Fig 1). Altogether 5 stations 
Were selected to represent the offshore and inshore conditions in the area. Sta­
tions I, II, and III represent the offshore neritic zone and lie at a depth of about 40 
meters. There positions from tI'e s1,o1'e are as follows: 

Station 1 : 13 km. off Abu Qir peninsula. 

II : 7.5 km. off the Eastern Harbour. 

" 
III : 8 km. off Agami isla.nd. 

Each of th~Re Rtations repreRent a distinct habitat. ThuR station I, lying on 
the ('astern boundary of the area ncar the shallow Bay of Abu Qir is mostly af­
fected by tIle Nile wakr during the flood fleaROn. Station III, lies at the extreme 
West of Alexandria is little affectfd by land drainage and it thus repreRents rather 
normal neritic conditions. While station IT is more or kSR affected by sewage 
effluents of the Metropolitan Alexandria and also by polluted-water from the 
Eastern Harhour. 

Stations IV and V represent the inshore conditions. 

Station IV : lies at the entrar.ce of the semiclosed Eastern Harbour, deptb of 
water 9 m. and is affected by the Rewage effluents of Alexandria and by the re­
fuge of the fishing boats and ships. 

Station V lies at tIle entrance of the Western Harbour, depth of water 16m. 
and is affected by fresh and brackish water from respectively, marmoudiab Canal 
and Mex pumps. 
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FIG. I.-The alea investigated (Alexandria region). 

Upper	 Chart showing the position of the stations sampled and depth contours in 
fathoms. 

Lower	 showing the position of the area investigated with respect to the Nile months 
and the Nile Delta. 
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Method of collection : 

Two types of nets were used, a fine net of bolting cloth No. 25 (200 mesh! 
inch) and a coarse net of bolting cloth No.5 (66 mesh/incll). The diameter ofthe 
mouth of the fine net was 20 em, wl)ile that of the coarse Het was 30 em. vertical 
net hauls (from bottom to surfaGe) and horizontal hauls (5 minutes duration) were 
operated regularly at each station twice per month. The coefficient of filtration 
of the fine net was calculated on several occasionp, by the use of a flow meter and 
waf', found to be on tIle average 0.74; it ranges from 0.60 (during the flood period) 
and 0.80 in other sea,~ons. On assesing the numbers of zooplankton organism'>, 
the samples of the vertical hauls of the nne net were considered, because they 
contained all the zooplankton organismp, (both large and small) sampled from the 
whole water column. The quantitative representation of the organisms recorded 
were expressed in numbers per cubic meter. The horizontal hauls of both the 
fine and coarse nets as well as the vertical haub of the coarse net were only used 
for qualitative study, 

Some hydrographic features of the area : 

It is eSflential hefore dealing with the results (of z:,oplankton studies to give a 
brief outline on the hydrographic conditions ofthe are2. as well as the annual cycle 
of phytoplankton. 

The area investigated could be considered as representing a \varm temperature 
region. The maximum temperatme (about 29°0 at the RUJface and 27° at 30 meters 
depth) occurs in August; the minimum about 16.5°0 at the smface and 15.5 at 
30 meters deptll) oecur in February. '1'he annmd average is 22.400 at the surface 
and 20.800 at 30 meter d,,~pth. In figure (2) is shown the seap,onal variation of tem­
perature (average of the whole water colum):) in the area during the period ofinve~­
tigatioll. Apart from the flood Rea.80n, the salinity ofthe area reflects the normal 
condition in the Levantine; its variations are on the whole very small and mostly 
of local nature. The ma.ximum salinity (about 39 %0) occurs in August. Dur­
ing the flood season (late August to November) the surface salinity decreases to 
a minimum in Septemoer being 24%° at station I (the nearest to Rosetta Nile 
Mouth); it gradually decreases towards the West. Throughout the area this dilu­
tion is hardly detected below 10 m. depth. It is wortl] to mention that the dilu­
tion of water during tIle flood season has imparted a unique feature to the area 
viz: the coincidence of high temperature and low salin ir,y (Ree Fig. 2). 

Accompanying the dilution of sea water in the area during the flood season ip, 
the production of immense phytoplankton bloom (more than 10 million cellB/ 
litre) due to the fertilizing effect of the Nile flood water. This bloom if; however, 
mostly confined to the upper 10 meter depth. Otherwisf' a minor IDalimum oc­
cur in January and February while millimum numbers Wt're recorded usually in 
summer. 

The results of these qualitative alld quantitative studies of t~e neritic zooplank­
ton organisms at Alexandria are treated under two separate articles. 
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FIG. 2.-Upper: Seasonal variations of salinity at eaeh of the offshore station based on the 
average values of the whole water column (0-30 m). 

Lower: Temperature eycle in the area, based on the average values of the whole water column 
at the three offshore stations from June 1961 to March 1963. 
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Part II : deals with seasonal variations of the zooplankton community as a 
wllOle in the off"hore and inshore stations. A critic2,1 discussion of the results 
is also given. 

Part I: entails the ecology and distribution of the mogt import:c;,nt organigms 
with special emplw,sis on the Copepoda. 

All the Copepod species recorded in the area during this investigation are 
included in table (5). Throul".hout this investigatioll idelltifkations of the diffe­
rent copepod species were canicd (jut after Giesbrecht (1886). G.O. Sal's (1895­
1903) and Rose (1933). Of the 84 species recorded, only 18 fOUll tIle greater bulk 
ofthe copepod community in the plankton eitIJer all the year round or only during 
part oftbe year. These important species are marked by (A) in the list and, their 
sea"(dilll variations is treated in detail in this section. 

p({f'{/({·/({nus parvus Claus 

This is the most important pelagic copepod in the area, occurring in every 
sample collected during the period of investigation. It is a cosmopolitan species 
with a variable ecological occurrence, being recorded in both oceanic and neritic 
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zones. (Rae & Rees, 1947 Deevey, 1948; 1960; Sewell, 1948; Digby, 1950; ek.). 
It occurs generally as a surface or epipelagic form. However, it may occur also 
in considerably deep waters. For example, it was recorded by Farran (1926) 
at a depth of 1830 meters in the Bay of Biscay, and by Jespersen (1934) at 500­
1670 meters in the Labrador Sea. 

It has been reported to have a wide range of temperature rolerance, between 
-1.23°0 and 28.0°0 (Sewell, 1948; Deevey, 1960), or even 32.0°0 (Woodmansee, 
1958). It is also a euryhaline species witb a rather wide salinity tolerance ranging 
from 19.33%° to 40.0%° (Bigelow. 1926) or from 14.8%° to 35.1 %0 (Woodmansee, 
1958). The occurrence of the species in very great numbers in the Eastern 
Harbour (Station IV) may suggest that it prefers protected inshore waters. 

Owing to the similarities in shape and structure of the developmental stages 
(nauplii and copepodites) of Paracalanus and Clausocalanus it was difficult to 
distinguish them wh ile counting. Oonsequently, the seasonal variation ofthe adult 
individuals is treated separately while that of the developmental stages is based 
on the combined numbers of both. However, the relative abundance of adult 
iIldividuals may refer to their species origin. 

The seasonal abundance of the adult individuals of Paracalanw; parvus in the 
three offshore stations, during the period of investigation is characterised by the 
occurrence of a number of peaks representing outbursts in the population of this 
species. It is obvious from the graph (Fig. 3), that the species passed the winter 
of 1962 with only a very few individuals. It even escaped the record in certain 
samples. Although the species was reported ro tolerate a wide range of tempera­
ture, yet in our area the low winter temperature (15-16°0) seems to restrict its 
numbers. When the temperature of water began to rise by the advent of spring, 
the species propagated successfully and successive peaks followed one another in 
the interval of time from April to December, with a temperature range between 
18.5°0 - 28.700. In both years the species was generally more abundant during 
flood season with a maximum in October 1961 attaining 15500/m3 at station I. 

With the exception of the flood season (September to October), the propaga­
tion of the species in 1962 was not as successful as in 1961. 

On the basis of the occurrence of peaks of abundance for the species from 
April to December at a temperature range of 18.500.28.700,5 generations of adult 
could thus be detected : 

Adult I : Represented by the peak of April. 

" 
II 

" " 
June 

" 
III 

" " " " 
August and early 
September. 

" 
IV 

" " " " October.: 

" 
V 

" " " " " 
Decemper. 

The few large SIze specimens of winter may represent the overwintering 
generation. 
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FIG. 3.-Paracalanu8 parvu8, from the vertical hauls of the fine net at stations I, II and III. 
The graphs of copepodites and nauplii represent the combined numuers of uoth Paracalanu8 and 
Clau8ocalanu8 specif s. 
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Inthe inshore water at station IV, Paracalanus paruus was also present all 
the year round. Figure (4) shows the seasonal variation of the adults, copepodi­
tes and naupliar stages of this species. The condition of its occurrence at this 
station could be summEd up in the following: 

1.- The numbers recordfd here, by far exceed those recorded in any of the 
offshore stations, this suggests an inshore preference which probably might be due 
to the greater abundance of tIle suitable nannoplankwnic food for this netritic 
species in th is area. 

2.- The production of the species at station IV seems to be continuonsalmost 
throughout the year. 
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The following generations could be indicated from the peaks of abundance 
8hown in figure (4) (wbich a.gree with the broods given by EI-Maghraby (1965); 

Adult 1 : Represented by the peaks from April to early May. 
" II : Which may occur in late mayor June (in June 1961, 

this peak was exceptionally very high, 54, 333/m3 

occurring at an optimum temperature of 25.500). 

III : Represented by the large numbers of individuals that 
were maintained throughout the flood season (late 
August to October) at temperatures of 26.00 0/ 
27.0°0. 

V : Represented by the fairly numerous population existing 
during the period November-December. 

3.- Although there are some obvious peaks in the graph of abundance of the 
species, yet it is difficult to determine the exoot number of broods due to the overla­
a.pping of generatio!1s. EI-Maghraby (1965) on tIle basis of length measurement 
of th is species predicted at least 6 generations in the couroo of the yC<'l.r at Boughaz 
(station IV). 
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of Copepodites and naupii represent the combined numberslf those Paracalanu8 and Clauaocalanw 
species. 
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The large size individuals recorded during winter represent an overwintering 
population. 

Clausocalanus arcuicornis Dana 

Clausocalanus furcatus Brady 

Clausocalanus arcuicornis is included among the fairly common copepods in 
the area, since it occurred in almost every plankton sample taken during the period 
of investigation. On the other hand, Clausocalanus furcatus is of but minor im­
portanc.e. Its density did not exceed 140 individualsim3 during its maximum 
abundance in winter. Both species were counted together as it was not easy to 
differentiate between them while counting, but owing to the very few individuals 
by which Clausocalanus furcatus was represented, the seasonal varie.tion shown 
in figure (8) represents fairly accurately that of Clausocalanus arcuicornis. A 
glance at the graph will show that the periodic occurrence of the latter species 
was nearly similar during both years. 

Four peaks were detected from April to November. The first peak occurred 
in spring (mostly in April). The second was recorded in June, the third in late 4 
summer (late August and September), and "he last peak occurred in November. 
The:maximum n?mber recorded for the species in the offshore stations (2900/m3 
was that at statIon Ion August 24th 1961 moreover throughout tbe year the 
species was mostly represented at station I. As obvious from figure (8) at least 4 
generations of Clausocalanus arcuicornis succeed one anothr in tpe course of the 
year; tbe possible time of appearance of tbe adults of these broods may be given 
as follows: 

Adult I : Represented by the spring maximum (may). 
II " " " 

peak of June. 

-' III 
" " " 

late summer peak. 

" 
IV 

" " " 
peak of November. 

Likewise tbe few speGimens surviving in winter, represent tbe overwintering 
population. 

In the inshore station IV (Eastern Harbour), Clausocalanus arcuicornis was 
also recorded all tbe year round, but its nwnbers were generally relatively 
higher than tbose recorded in the offshore stations. The maximum number 
of individuals of the species in the whole period of investigation (4500/m3) was 
recorded in this area in May. The peaks recorded for the species at station IV 
(Fig. 8) generally coincides in time with those recorded in the offshore stations. 

Developmental stages of Paracalanus and Clausocalanus: 
The seasonal variations of the developmental stages of Paracalanus and Cla­

usocalanus are sh<iwn in figures (3 and 4). The following remarks are worth of 
mentioning: 

1.- Small numbers of both nauplii and copepodite stages accompanied the 
few adult individuals of winter. 
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2.- A,.; the periods of abundance of adults of both Paracalanus and Claus()­
calanus species are generally the same, several peaks of the adults coincide in 
time with the peaks of copepodites and nauplii. It is not easy to say wl>ether 
those developmental stages belong to the brood of adults in question or not. Fi­
eld studies do not reveal clearly this problem, since the condition is complicated 
by the continuous naupliar production, and hence overlapping and interference 
of the resulting broods take place. 

3.- Other peaks of the developmental stages occur at the time when the 
numbers of adults were small. These may clearly represent the offspring of the 
dying population metamorpbosing to give the adults of the succeeding brood. 

4.- Maximum numbers (for both copepodite and nauplii) were recorded 
during the flood season accompanying the adult maximum. The number of these 
maxima were however, significantly higher in 1962 than in 1961. 

5.- Of particular interest is the peak of nauplii (particularly those of Para­
calanus) recorded on October 30th, 1961 at station III alone. This peak was more 
pronounced than those recorded in November at stations I and II. The result 
of it,.; metamorphosis probably gave the peaks of copepodite and adult recorded 
respectively in November and early December. The numerous populaticn 
of Paracalanus nauplii at station III was probably of inshore origin. Plankton 
samples taken on October 30th, from the inshore station V indicated the presence 
of a very large population of adult Oithona nana, Euterpina acutijrons and Para­
calanus nauplii. 

The inshore water influx at Station III in October 1961 was confirmed from 
salinity data. 

Euterpina acutijrons Dana 

This planktonic harpacticoid species is also one of the most important cope­
pods in the area. It occurs in both the Mediterranean and Red Seas (Steuer, 
1910; Gurney, 1927; Rose, 1933). Fox (1927) believes that it enters the Sue2< 
Canal from both sources. 

In the area investigated, the species was always recorded throughout the 
period of investigation; its extreme abundance in stations IV and V may suggest 
that it prefers inshore waters. 

The seasonal variations of the species (Fig.5) in the three offshore stations 
were reflected in the same way. The species passed the winter with very few, 
but large sized adults which even escaped the record in some samples. The num­
ber of adults increased considerably during the spring months, giving rise to a 
minor peak in April. The spring propagation was, however, more successful in 
1961 than in 1962. The second peak in both years was detected during June and, 
again it was more pronounced in 1961. Although the third rise was obvious in 
both years during August, it occurred before the flood season in 1961, and at the 
begiWling of tbe flood season in 1962. 
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Like the other most common oopepods in the area, this species also maintained 
a large popu13tion throughout the flood season (from late August to October). 
The maximum abundmcce in both years were recorded during this period at station 
I (7,500 ir.dividuals ,m3, on Ocother 12tll, 1961 and 12,350jm3 on September 
9th, 1962). 
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FlO. 5.-Seasonal variations of adults, copepodites, and naupliar stages of Euterpina acuti. 
fron8 at, each of the offshore stations, based on their occurrence in vertical hauls of the fine net, 
from April, 1961 to March, 1963. 
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From tbe seasonal variation of tbe species at tbe tbree offsbore stations, it 
may be concluded tbat : 

1.- The species tbrives well and bas its maximum abundance during autum,n 
at an average temperature of 26.1°C. 

2.- The occurrence of tbe species is generally more pronounced at station 
wbere large numbers were always record€d. 

Judged from tbe peaks of abundance shown in figure (5) at least 5 broods 
representing 5 successive generations Were detected for tbe species in the area, 
these are as follows: 

Adult I : Represented by the spring speak of April. 

II " "" early summer peak of June. 

" III 
" " " 

late 
" " " August 

.. IV " " earlyautulUll " " 
September and October. 

V .. autumn peak in November.
" " " 

The few iudividuals recorded in winter (December and January) represent 
th ~ overwintering bro( d. EI-Maghraby (1965) recoId€d 6 broods for this species in 
tbe course of the year, the times ofoccurrence of wh ich are in fairly good accordance 
with those stated above. 

In the inshore station IV, the occurrenae of tbe species was much more pTO­
'lounced tban in the offshore stations. The seasonal variation of the species at this 
btation is shown in figure (6). 6 peaks of adult abundanoe are obvious in the period 
from April to December 1961. The first, second and fourth of these, coincided 
with those recorded at the three offshore statiovs. 

D.:;velomental stage of Euterpina,' 

The ~ea80nal variation and occurrence of developmental stages (nauplii and 
copepodites) of Euterpina is shown graphically in figure (5). It is obvious that 
their production was nearly continuous throughout the period of investigation. 
However, neither the number of these peaks nor the time of their occurrence was 
necessarily similar to those of adults. In several occasions they either directly 
preceded or followed the peaks of adults. This diRcrcpancy in the time of maximum 
occurrence of the younger stageR, was due to the relat,ively continuous breeding of 
this specie8, and consequently the overlap of the succeeding generations. However, 
the maximum production of developmental stages in both years of investigation 
occu:red during thc period oftbe Nile flood and was conincident also with the adult 
maXImum. 

The peaks of copepodites shown in figure (6) generally coincided with those 
of adults in the inshore stations. 
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FIG. 6.-Upper: Sesonal variatiques of adults of Oithona nana (solid line) and nauplii (dotted 
line) and eopepodites (dashed line) of Oithona spp. 

Lower: Seasonal variations of Euterpina acutifronsO; adults (solid line), eopepodites (dashed 
line) and najupliar stages (dotted line) all numbers based on vel'ttieal hauls of the fine net at 
station IV. 



BULLE1I'IN OF THE INSTITUTE OF OCEANOGRAPHY AND FISHERIES 239 

Judging from these peaks shown in figure (6) it may be concluded tha.t at least 
6 broods representing 6 successive generations for the species in the inshore area 
(station IV) could be detected. The possiple sequences of these ma.y be as 
follows: 

Adult I : Represented oy tI'e few individuals of March. 

" 11 " 
peak reaorded in April. 

" 
III " " " 

of late May to early June. 

" IV & V " " " 
large population recorded during 

the flood season (September 
and October). 

" 
VI 

" " " 
by the peak of December recorded 

in both years, and this might 
represent the overwintering 
population. 

Oitlwna nana Giesbrecht 

This neritic species is the third in abundance among the copepod species of 
the area investigated. It is a southern warm water species, found in bot!> the Me­
diterranean and ned Seas. In this investigation the species was recorded through­
out the year at all stations. 

Apart from minor rises, its occurrence in the offshore stations was rather rare 
in winter and early spring. The first pronounced peak occurred III either June or 
July. 

From late August to D(c( rueeI', 1HI tLe q (cio.., vas Hdl{,l (( n ll_( II at a 
stations with a maximum of 9800/m3 at station 11 in October 1962. (Fig.7). 

Judging from the peaks of abundance of the species in the area, 5 broods, 
representing five successive generations, could be detected for tbe species. The 
time of appearance of these coincides with that based Cln the length measurements 
recorded by El-Maghraby (1965). 

Adult I : Rperesented by the peak recorded during April 
espeGiaIIy at station 1. 

II : Represented by the peak of June recorded in both years. " 
III & IV : The large population recorded from August to October " may be due to these two generations. 

V : The peaks of November (station I) and December (sta­" tion III) 1961), may represent this brocd. 
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FIG. 7.-Seasonal variations of adults, copepodites and naupliar stages of Oithona nana at] 
each of the offshore stations based on their occurrence in vertical hauls of the fine net froID April, 
1961 to ~areh, 1963. 
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The minor population recorded during January (station I) and February 
(station U) 1961, was the overwintering individuals. 

In the inshore station IV (Fig. 6) the species is much more numerous than in 
the offshore stations; two pronounced maxima were recorded for the adult species 
on each year, viz.: in early summer (June) and in autumn (October and November). 
The maximum number recorded for the species in 1961 was that of June (23400/ 
m3), the corresponding maximum in 1962 was much lower (10400/m3) and recorded 
in October 1962. Other minor peaks were recorded in April 1961 and 1962 and 
in February 1962 and 1963 respectively. In other months the numbers were much 
lower but the species was generally rather frequent in summer. 

Oithona plumiJera Baird : 

This copepod was recorded all tIle year round in the offshore stations. Its 
presence in inshore static,ns was however erratic; being only recorded in small 
numbers on a few occasions. This may suggest an offshore origin of this species. 
The species was also recorded by Gurney (1927) in the Gulf of Suez, and by Mac­
Donald (1933) in the Suez Canal. The seasonal variation of this speoies in the 
area during the period of investigation (shown in Fig. 8) is very irregullJr. The 
occurrence of peaks is neither simultaneous in the three stations for the same 
year nor was it similar in both years.. Maximum abundance was 1200individuals/ms 
in November 1961 at station III. 

Developmental stages of Oithona: 

The seaS0nal variation of the developmental stages of Oithona species (cope­
podites and nauplii) is based on the combined numbers of copepodites and nauplii 
of Oithona nana, Oithona plurnifera and Oithona linearis, as it was not easy to dis­
tinguish them while counting. However, although the adult specimens of Oi­
thona plumifera were present nearly throughout tbe year, yet their numbers were 
much lower than those of Oithona nana. Oithona linearis was, on the other hand, 
too rare to be considered of importance. Consequently, the graph she.wing tbe 
seasonal variations of the developmental stages could be considered as fairly repre­
senting those of Oithona nana. In both the offshore and insbore stations the peaks 
of abundance of both copepodites and nauplii generally coincided with those of 
fldults. (Figs. 6 & 7). 

From the foregoing, it could be seen that the propagation of Oithona naoo 
in the inshore water, at station IV, is much more pronounced than at any of the 
offshore stations. 

Centropage..~ kroyeri Giesbre(ht. 

Tbis species bas ceen recorded in the area nearly all the year round. Its 
greater abundance in the inshore stations during the period of its maximum oc­
currence also suggests its neritic character. 
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The seasonal variation of this copepod is shown in figures (9,10). This is based 
on the combined numbers of both adult and copepodite stages. This presentation 
has been convenient, since the fluctuations in abundance of both the copepodite 
Btages and adults almost coincided in time. It appears from the graphs that the 
species passed the winter with a few individuals. The first peak was recorded in 
early spring (March or more commonly April). In May of both years (with tbe 
exception of the records of May 1962 at station II) the numbers of individuals 
decreased considerably. The exceptionally numerous population recorded at 
station n Our'Ii/? May 1962 "las mO'ltly ciue to copep0dites. In June 1961, a 
second, minor peak (mostly of adults) was recorded at station I. Otherwise, the 
population of Centropages kroyeri maintained an early summer minimum. The 
second maximum occurred in late summer (August and September). This 
maximum was most pronOlillced at station I, where 14136 individuals 1m3 were 
recorded on September 9th, 1962. In that summer, the maximum seems to start 
in July as sl'own for the year 1961, especially at stations II and III. 

The small numbers of July and early August 1962 could not be taken as an 
indication of a small population of the species, but might be attributed to its bot­
tom concentration and rare presence in the water column sampled after its down­
ward vertical migration. This idea is supported by the fact that mid-night verti­
cal hauls taken at stations I and II, in August 1962 yielded a rich population wbich 
dominated all other copel-ods present as shown from table (1). 

TABLE I.-NUMBER OF Centropages kroyeri (PER CUBIC METER) 

IN MIDDAY AND MIDNIGHT VERTICAL HAUL CATCRES TAKEN 

DURING AUGUST 1962 

August 4th 

Station I 

154 

II 

118 

Time of 
Sampling 

Midday 

August 8th 2025 1820 Midniilht 

The scattering of the species at night in the whole water column sampled 
allowed the net to procure greater numbers. The summer rich population thus 
extends from July to September. Johnstene (1955) and Sewell (1948) demonstrated 
the tendency of diurnal vertical migration in other species of Centropages. 

On the basis of length measurements, EI-Maghraby (1965) was able to detect 
two broods prouduced during summer, the first was represenkd by a population 
occurring in July and August, while the second occurred in September. From 
October to the end of the year the species dwindled con siderably being represented 
only by a few individuals; however, a n~inor rise (290 individuals/m3) was detected 
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on November 1961 at station III, hut this was composed mainly of copepodites. 
The adults developed during this time may form the over-wintering population. 
A glance at tl'e grapb of distriblltion of the species in the three offshore stations 
(Fig. 9) also indicates that the species, while most abundant at station I, gradually 
decreased in numbers towards the west (i.e. towards station III). 

In the inshore station IV, the species was represented also througbout the whole 
year, but in comparatively higher numbers than in the offshore stations. Likewise, 
4 peaks of abundance were record€d at this station in the course of the year. 

As a whole, at least 4 successive generations could be predicted for this specie!; 
throughout the year. These are represented as follows: 

Adult I: Represented by the peaks recorded during spring (April or 
May). 

" II : The numerous population of .July and early August may 
represent this generation. 

" III : The peaks of late August and September may be due to 
this bro(d. 

" IV : The spcimens found during November and December may 
represent this population which survives the winter with 
very few individuals. 

Isias clavipes Boeck : 

The contribution of this copepod to the total zooplankton population in the 
area is of secondary importance, because of its small numbers and rather short 
duration. Its presence is, bowever, of interest from tlle biogeographical point of 
view. Rose (1929) has listed it among some eleven species whicl] appear to be 
mainly confined to the Western Mediterranean and rarely raken in the Eastem 
Basin. Sewell (1948) considered [sias clavipes among those species whicl] appeal' 
to have bad their origin in the Atlantic Ocean and which llave been swept into 
the Mediterranean by the inflowing Atlantic current througl' the Straits of 
Gibraltar. On the other hand, Rae and Rees (1947) considred the species among 
the resident plankton population of the North Sea waters. Williamson (1956) 
regarded it as an indicator of water entering the Irish Sea from the South. 

The seasonal abundance of the species in the area is shown in figlll'e (9), which 
is based on the numbers of both adults and copepodite stag'ls. It is clear from tIl is 
figure that the abundance of the species is of a relatively brief duration. The 
maximum abundanoe occurred pred0minantly in April in both years at all Rtations. 
During its peak the species was mostly represented at station III, where the highest 
uumbers Were rcorded in both years (1000 and 1040 illdividualf'jm3 respectively 
in 1961 and 1962). In June and July the species dwindled considerably and some­
times even escaped record. 

In August and September, the species appeared again in th~ area although iu 
considerably smaller numbers. However, during this period it was mainly con­
fined to station I, where its maximum (316/m3) was recorded on August 6th, 1961. 
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The more pronounced peak of April occurred in both years at an average 
temperature of 18.20 0. The second minor peak of August occurred, on the other 
hand, at an average temperature of 27.5°0. Judging from the difference in both 
the extent of duration aJ:d magllitude of j].(' two annual maxima, it is clear that 
the high temperature is not favourable for mainta,ining a rich population of this 
specieE. 

FIG. 9.-Seasonal variations of Centropages kroyeri (adult + copepodites) and lsias clavipes 
(adult + oopepodites) and the naupliar stages of both species in the offshore stations from April, 
1961 to March, 1963. 
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The occurrence of the species in the inshore region, i.e. station IV is shown in 
figure (10). It was also recorded in winter and spring. The April ma1{imum here 
(i.e. 2210/m3 and 1l00/m3 in 1961 and 1962 respectively) is oomparaple to that of 
station III. During the summer the species was recorded at station IV only once 
being represented by a few individuals in September 1961. 

At least three genrations could be predicted for this species as shown from the 
figure of its distribution, viz. : 

Adult I Represented by the few overwintering large sized individuals. 

" II Represented by the spring population. 

" In Represented by the summer population. 

The nauplii of Oentropages and 1sias : 

The nauplii of Oentropages kroyeri might be mixed with those of Isias clavipes, 
assuming that the nauplii of tbe latter species (as a member of the family Centro­
pagidae) resemble those of the genus Oentropages. From the graphs of abundance 
of nauplii in stations I-IV, at least 4 peaks could be detected from February to 
September. (Figs. 9, 10)' 

The first occurred in February or more commonly during March. The second 
occurred during April or May, i.e., following the April peak; the nauplii of this peak 
may be mostly those of Oentropages kroyeri, since the population of [sias clavipes 
dwindled considerably in the following month. The third peak occurred in July, 
i.e. coincident with the beginning of the summer population of both Oentropages 
kroyeri and lsias clavipes. The fourth peak which is the largest, occurred during 
the period of the Nile flood, viz. : late August-September. As the adult popnla­
tion of lsias clavipes was dwindling, the nauplii forming this peak might belong 
wholly to Oentropages kroyeri. 

Two minor rises were recorded at station IV in October and December 1961. 
The nauplii of the latter month give rise to the overwintering population. 

Acartia spp. 

Five species of the genus Acartia were represented in the area, namely: 

Acartia negligens Dana; Acartia latisetosa Kriczaguin; Acartia clausi Giesbrecht; 

Acartia danae Giesbrecht; Acartia adriatica Steuer. 

The latter two species were fOlmd only on a few ocrasions in winter, represented 
either by single or rather few individuals (4-1O/m3). The abundance of adults 
of the first three species is shown graphically in figure (10). The number of co­
pepodites as well as that of nauplii represent Lhose of the three species, since the 
structural differences of their developmental stages are so inconspicuous that they 
could not be easily differentiated while counting. 
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Fro. 1O.-Upper : Seasonal variations of the adult of, Acartia negligans, A. latisetosa. A. 
claWli and the Copeodites and nauplii of Acartia species. 
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Lwoer; Scosonal vairatians of Centropages Kroyeri (adult + copepodites), Isias clavipes 
(adult) and copepodites) and the naupliar stages of both species at station IV, from April 1961 
to March 1963. 

During its period of existence, the species seems to be mostly established to 
the East (i.e. station I) where the largest number had been recorded, viz. : 2100(m3 

in April 1961. In 1961 too, the number decreased gradually from May to early 
September, the adult individuals of the species were completely absent from late 
September to October. They appeared again in November but were represented 
by only small numbers in horizontal catches. The species passed the winter by 
very small numbers. In 1962, after the end of the spring peak, the numbersdecrea­
sed considerably; and the species was completely absent in July, to have appeared 
again in August and persisted throug}) September and October, but mostly in 
RIDall numbers at stations I and n. 

Acartia negligens: 

This is the most important species of the genus Acartia in the area, especially 
in the offshore stations. In both years, the maximum numbers for the species 
were recorded in April at the three stations particularly at station I. 
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The seasonal variations of the species at station IV are almost similar to those 
in the offshore stations. The species persisted in the samples from January to June 
with a maximum of 900jm3 in April, ar.d 1450jm3 in May 1962. Its temperature 
range during itH period of existence seems to be 16.8°0-26.1°0 with an optimum at 
18.2°0. Three broods representing at least three generations could be detected 
for the species in our waters. This is based on theoccurrenceofpeaks forthe 
adults, viz. 

Adult 1 : Spring brood (April-May). 

" 
II : Late summer brood (September-October). 

" 
III : Autumn brood (November-December), this also represented 

the overwintering population. 

Acartia latisetosa: 

Unlike the forementioned species, this copepod is the most important species 
of the genus in the inshore waters. Sewell (1948), listed Acartia latisetosa 
among some of ten species which appear to have had their origin in the Mediter­
ranean Sea and its offsboot tbe Black Sea. Monro Fox (1927) represented it from 
the Suez Canal and, as the species was not recorded from the Red Sea, he suggested 
tbat it bas entered the Oanal from the Northern end. Tbe species seems to flou­
rish also in waters of relatively low salinity, as in Lake Menzalah where it "occupIes 
a prominent position in the plankton of the lake" (EI-Maghraby et al., 196:1). 
In the brackish waters of the inland Lake Qaroun the species is considered as the 
most important planktonic organism (Nageeb, 1961). 

The species was frequent at sta,tion IV during all seasons except in autumn. 
It shows two maxima, one in late spring (May), and the other in summer (August). 
The former is higher than the latter. 

In the offshore stations the species was poorly represented. In 1961, it oc­
curredfrom April to July with a maximum in May (180jmS atstation I). In 1962, 
it appeared during April and May but in Rmall numbers. It diSllppeared during 
June and July, then appeared again in August and September. It is to be noted 
that the species was completely absent from station III with the mception of the 
records of April 1961. The species was also poorly represented in horizontal haul 
catches taken at station III during September 1962. This may be attributed to 
ts transport from stations 1 and II by the dilute surface westward current which 

iis frequently detected during tte climax of the Nile flood. 

Judging from the peaks of abundance of this species in the Eastern Harbour 
station IV) at least three broods representing three successive gener8tions could 
be detected, viz. 

Adult I : ,January or .February, this may also represent the overwinter­
ing population. 

II : Represented by the spring brood of May.
" 

III : Represented by the summer brood of August." 
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The relatively higher numbers and prolonged period of occurrence of this 
species at station IV milY con£lm its insh')re babitat. 

The average temperature range recordf'd for the species is 16.1°0-27.2°0 with 
an optimum at 20.8°0. 

Acartia clausi: 

The ecological position of tbis species is uncertain. In Egypt, it is recorded 
from both the Mediterranean and Red Sea, as well as from the Suez ('anal 
(Fox, 1927; Rose, 1933, and Sewell. 1948). 

EI-Maghraby et al. (1963) found it also in the brackish water lake Menzalah. 
Farran (1910) reports it as oceanic, but of common occurrence in enclosed sea 
areas. Johnstone et al. (1942) also listed it as North Atlantic oceanic species. 

In Delaware Bay, Deevey (1948) reported that tbis species "apparently does 
not reproduce at temprature exceeding 20.000". Tllis seems also true from our 
area, since tbe species bas its peak when the water temperature is around 18.500 
but disappears completely when the temperature exceeds 23.0°0. Its temperature 
range is from 15.6°0 to 22.6°0. 

In our area the species was frequent (but never common) in inshore waters 
where it occurred from December to April with a rather pronounced maximum 
(180 - 425Jm3) in February, and a second but smaller one in late March and early 
April. It is almost rare in offshore stations. 

Developmental stages of the genus Acar#a: 

From the figure of abundance of the copepodites and nauplii of the three 
species of Acartia (Fig. 10) it may be concluded that: 

1.- Two maxima of both copepodites and nauplii occur in the course of the 
year, viz. : a spring maximum and a summer one. These coincide in time with 
the maximum abundance of adult Flpecimens of both A. latisetosa and A. negligens. 

2.- A. continuous production of copepodites and nauplii ocours at stations II 
and III throughout most ofthe year. On the other hand, both adults and develop­
mental stages were completely absent at station I from A.ugust to Ootober, 1961. 

3.- Generally the summer production of developmental stages as well as 
adults was more successful in 1962 than in 1961. 

In the inshore station (station IV), although both nauplii and copepodite stages 
occur all the year round, yet 6 peaks could be detected for eacb throughout the 
year. The times of occurrence of these peaks are shown in table (2). 
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TABLE 2.- PEAKS OF NAUPLII AND COPEPODITES OF Acartia SPP. AT 
STATION IV 

Number of 
Peak 

Time 

Nauplii Copepodites 

I March April 

2 May Late mayor early June 

3 Late June July 

4 Late August and 
September 

Late August and 
September 

5 October December 

6 Late December February 

It is evident that the peaks of nauplii proceed those of copepodites by an inter­
val of time approximately one month, however, this interval is extended during 
late autumn and winter. This is probably due to the approoch of the winter quie­
scent pbase in the propagation of these species. The copepodite peaks could 
thus be regarded as reflections of those of nauplii after their metamorphosis. 

Referring these peaks of nauplii and copepodites to their species, on the basis 
of relative abundance and occurrence of adult specimens, it appears that: 

I.-The first and second peaks may belong to the mixed population of the 
three species (A. clausi, A. latisetosa and A. negligens) which occur together at this 
time interval (January to Mayor June). 

2.-Tbe third, fourth and fifth peaks belong mainly to the mixed population 
of A. latisetosa and A. negligens. 

3.-The sixth minor peak apparent in late December may belong to adult 
specimens of A. clausi as it was the only Acarlia species present in this month. 
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Temora stylifera Dana. 

This is both neritic and oceanic species of common occurrence in both the 
Mediterranean and Red Seas. It enters the Suez Canal from both sources (Fo x, 
1927; Sewell, 1948). 

The graph of abundance of this species (Fig. 8) shows clearly that: 

I.-Two peaks of abundance were detected during only two seasons of the 
year, the first in May and June (late spring), and the second in October and 
November (autumn). 

2.-The species is mostly established to the east (station I) during its oc­
Gurrenee in the area. 

S.-The species also seems to have a very prolific autumn presence off Abu
 
Qir Bay (the nearest to station I), since it was found to form the main diet in the
 
atomach contents of Sardines caught from that region during the autumn.
 

4.-Tbe occurrence of the species in the area in both years &howed irregulari­
ties both in its periodicity and spacial distribution. This seems to be a general 
ecological character of the genus. Ostenfeld (1931) emphasized the same irregula­
rities in Temora lcmgicomis. O.F. Muller. 

15.-The species does not favour inshore waters where it hafl been rarely recor­
ded. 

Other copepods: 

The following copepodes are numerlically of secondary or minor impodance, 
however, some of them were on certain occasionfl more or less frequent, these are: 

Oncaea venusta philippi; Oncaea mediterranea Claus; Oncaea conifera Giesbrecht. 

Oneaea venusta wag rather rare in winter and summer but fairly numerous 
during spring and autumn months. During both seasons it was more represented 
a.t station III at which the maximum (700/m8 ) was rewrded in October 30th, 
1961. The occurrence of O. mediterranea in the offshore area nearly followed that 
of O. venusta, save that the former was more numerous in winter, wbile in other 
seasons O. venusta was numerically superior to O. mediterranea. In the inshore 
area, station IV, both pecies were recorded in winter and autumn but always 
in small numbers except in October 1962 when they were frequent. O. conifera 
was rare and occurred mostly singly in the offshore stations during winter. 

It is to be noted that the prolonged period of occurrence of Oncaea spp. and 
their presence in relatively high numbers at station III, may suggest that they are 
more frequent to the West of Alexandria region. 
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Corycactls clatlsi F. Dahl; Corycaeus spcciostls Dana. 

Of the 8 species belonging to this genus, so far recOJd( d in this investigation, 
the above mentioned two species are the more important. In both years (1961 & 
1962) Corycactls clatlsi was nearly present throughout the year having two peaks 
of abundance, the first in June with a maximum of about 200jm3 in station n. 
The second peak occurred in October with a rna lcimum of] 20jm3 recorded also from 
the same station. 

In 1962, both peaks occurred respectively in June and November also 
at station II. Otherwise, tbe species was either represented by a few individuals 
or else absent. The presence of Corycaeus spcciostls in the area was of a short dura­
tion, but in most cases it was associated with Corycacus clausi. In 1961, a maxi­
mum of 240jm3 was recorded in .June at station III, and another one ofabout 200jm3 

occurred in October at station II. In 1962, both maxima occurred in May and 
October respectively. The highest number counttd for this year was 150jm3 

on October lIth, at station II. During summer months the species was almost 
absent. Both species passed the winter in small numbers. In the inshore water 
(station IV) Corycaeus clausi was frequent dmir g June and October. The other 
species of the genus recOlded in the area were met with occasionally at this latter 
station. 

Corycclla rostrata Claus; Corycella carinata Giesbrecht. 

Except for the summer months, Corycclla rostrata was present in nearly all 
plankton samples taken during the rest of the year in the offshore stations. 
Throghout its peried of existence the species 8howed two peaks. The first occurred 
in Mayor June at stations I and II with a maximum of 350jm3 at station II. 
At station 111, however, the species was represented by a few individuals during 
the same period. 

The second peak occurred in October or November at all stations with nearly 
equal numbers. During winter the species was represented by small numren in 
all stations. On the other hand, Corycella carinata was recorded in winter, tho ~Jgh 

never in any appreciable numbers. It was almost absent in other seasons. 

The absence of this latter species in the Eastern Harbour station IV) 
suggests that it does not thrive well in inshore waters. 

Corycclla rostrata, on tl'e other hand, was present at station TV as well n,g in 
offshore stations. A maximum of 500jm3 was recorded at station IV on December 
7th, 1961. 

Calocalanus pavo Dana. 

This pelagic copepod has two peric,ds of occurrence in tbe area. The first 
persisted from late December to April or early May. During this period the 
species was more represented in station II. The time of maximum occurrence of 
the species during winter and spring is however not well defined, thus higher num­
bers were recorded on February 26th, at station I (104jm3), on March 14th, at 
station II (l60,'m3) and on April 8th, at station ill (75jm3 ). During winter also 
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the species was met with in the inshore samples but always in smaller numbers. 
The second period is in RUmmel' from July to October, being represented in the off­
shore stations in nearly the sam':l density as in spring. 

Centropages vioku:eus Claus. 

This species was reproted by Rose (1929) as a Western Mediterranean form. 
In our aH~a it was recordEd in small numbers in the winter and summer of 1962. 
In the latter season it occurred from late July to early October especially at stations 
land II, both in horizontal and vertical hauls, with a maximum of801m3 on Augusl; 
4th, at station II. In winter the species occurred only at station I, from January 
to March though in much smaller numbers. 

Labidocera brunescens Czerniavsky. 

Althongh this copepod has been reported as a Mediterranean species by Rose 
(1929) and Sewell (1948), yet its presence in the area was not signifiaant. It es­
caped the record during 1961. In 1962, it was represented during July and early 
AUgUflt by ~mall numbers in horizontal hauls in station I alone. In lake Menzalah, 
however, it is l'eproted by EI-Maghraby et al. (1963) as an important summer spe­
cies (from .Tune to October) attaining its maximum abundance in July. The 
species thus seems to be more numero.us in sea areas to the cast of Alexandria. 

B.-Other Permanent Zooplanktonts 

In this section a general survey of the occurrence and seasonal variations of 
Lhe different animal groups in the zooplankton is to be considered. 

] .- l'intinnids* : 

The tintinnid population recorded in the area investigated are characterised 
by the diversity of the species recorded, and the comparative scarcity in the 
number of individuals of most of them. This seems to be a character oftbe 
Mediterranean tintinnids as a whole (Jorgensen, 1924). 

In the area investigated 99 tintinnid epeeies and varieties were identified 
from hoth the net catches and the water samples collected from various depths. 

Altlluu.!lh the number of tintinnid species recorded in the area is r~laijvely 
large yet, the greater bulk of the tintinnid population is formed by a relatively 
small nnmber of neritic perennial species. Of these the following are the most 
important: Favella markusovszki (Dad.) Jorg." Favella franmscana Kof. & 
Campb., Favella azorica (Cleve) Jorg., Tintinnopsis beroidea Entz., Tintinnopsis 
camprl11ula (Ehr.) Dad., Helicostomella subulata (Ehr.) Jorg. Codonellopsis mor­
chella (Claus) Jorg., and Coxliella annulata (Dad.) Brandt. 

* A detailed aooount on the eoology and distribution of tintinnids in the area investi. 
gated is given in a separate paper. 



254: THE NERITIC ZOOPLANK'l'ON OF THE S. E. MEDITER. - PART I 

2.- Radiolarw. : 

So far, only 15 species of Radiolaria were identified in our area, they are in 
order ~f abundance : 

Sphaerozoum punctatum Muller; Oyphonium ceratospyris m~eckel; Spongodictyon 
trigonizon Haeckel; H eliosphaera echinoides Haeckel; Aerosphaera spinosa 
Haeckel; Lethomelissa sp. Staurosphaera jacobi Haeckel; Theooonus zancleus 
Ha.eckel; Lithostrobus conulus Haeckel; Eucyrtidium cienkowskii Haeckel; 
Sethocapsa pyriformis Haeckel; Spirocyrtis holospira H aeckel; Stylochlamydmm 
asteriscus Haeckel; Lamprodiscus laevis Hertw. and Sethoformis sp. 

1'he first of these species occurred in nearly all plankton samples taken during 
the whole period of investigation. It was mostly represented at station m, 
being rare during summer, but reached its maximum abundance in winter, when 
it was very common (som'3tirnes abundant) in horizontal catches takien by both 
nets. Oyphonium and Spongodictyon were frequent in the winter cat.ches of the 
coarse net, both were also more frequent at station III. The ot.her mentioned 
species were recorded by few specimens in winter only. In the inshore station 
Valone, Lethomelissa sp. and Sethoformis sp. were recorded in single specimens 
during February. Sphaerozoum punctatum was also of frequent occurrence at 
this station during winter and spring. The rest of the species were not recorded 
in the inshore stations. 

3.-Foraminifera 

Globigerina bulloides (d'Orb.). This species was frequently recorded in the 
offshore stations during summer months, especially in the coarse net cat.ches. 
Several unidentified species of the genus Globigerina were also occasionally met 
with from April to November, especially in vertical net samples. 

4.- Oystoflagellata 

Noctiluca seintillans (Mac.). The presence of Noctiluca in the area W38 

almost confined to the flood season (late Angust to October or November). The 
following table shows the numbersf rn3 reoorded for this species during the period 
in question. 

TABLE 3.-Number per cubic meter of Noctiluca scint11lans 

. --­

Month 

1961 1962 

Station Late Sept. Oct. Nov. Late Sept. Oct. Nov. 
Aug. Aug. 

-­

1302 

-­
8200 

-­
4150 

-­
866 

-­
80 

-­
4500 

-­
800 

-
-I 

II - 3196 1433 - 420 800 580 -
III - 5942 688 - 200 596 220 -­
IV - 18600 12200 300 3400 9200 6500 200 

-
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.Ai'> clear from the table the species established itself in the area. from the 
beginning of the flood season; it reached its maximum during the climax of the 
flood and diminished considerably by the end of November. On the whole, the 
numbers recorded in 1961 were much higher than those of 1962. 

At station IV Noctiluca was numerically mora abundant in both years tban 
in offshore stations. Moreover at this ~tatlon, the species ha.d a Bel'onu genera­
tion during spring with a. minor peak in April (maximum 3000 specimens I m8 

recorded in April 1961 ). J'lcgillg from the magnitudes of its peaks of abundance, 
t.he optimum temperature and salinity for the species in the area appear to be 
27.0-C and 36.6 %. respectively. 

5.-The medusae 

The Medusae were better represent€d in the catches of the coarse net. In 
the area investigat£d a few specimens were recorded in winter; from April to Nove­
mber Medusae were frequent and two periods of maxima were recorded, i.e. from 
late May to June and from early October to November. Durmg both MaXIma, 
theBe organisms dominared all other zooplankton species in the net samples. Of 
the Medusae present in the area, few were only identified, they are in order of 
acundance as follows: Liriope tetraphylla (Chamisson & Eysenhardt) Russel. 
Pandea conica (Quoy and Gaimard) Lesson; Pantadwgon haeckeli Mass; Phialidium 
hemisphaericum (Linne.); OcWrchis gegenbauri (Haeckel); Rlwpalonema sp. 
(probably R. funerarium vanhoffen); Gossea corynetes (Gosse); Mitrocoma cirrata 
Haeckel; Aurilia aurita (Linne.); and Obelia spp. 

With the exception of Obelia app. and Liriope tetraphylla, all the above 
mentioned species were recorded only from the offshore stations. In the inshore 
stations medusae of Obelia spp. were ra.ther frequent in nearly 811 seasons. Peri­
ods of abundance were recorded during January, April, July and August to 
October. The maximum (1500 specimens 1m3 and 1460/m3 were reoorded in 
October 1961 and August 1962 respectively. 

At the offshore stations, Liriope tetraphylla was by far the most common 
medusae during summer and a.utumn. It is a world wide warm-water ooeanic 
species, being confined mainly to the warm water of the oceans between the North 
and South isotherms of about 20°C (Rus.o,ell, 1953, after Thiel, 1936). It is of cOm­
mon occurrence in the Mediterranean (Kramp, 1924); and in the Suez Canal 
(MacDonald, 1933). Kramp (1924) identified three species pelonging to the genu.., 
Liriope viz., L. eurybia Haeckel, L. exigua Quey + Gaimard and L. mucronata 
Gegenbllur, but Russell (1953) included all of them under Liriope tetraphylla (Cha­
misson & Eysenhardt) which he believes to be the only species of the genus. 

In this investigation the species dominated all other zooplankton organisms 
on two occasions, viz.: June and in October-November; both maxima occurred 
at an average temperature of 22.8°C to 25.8°C. 

Pandea conica occurs from March to June or July and from October to Nove­
roper, but always in few numbers, Maximum in June. According ro Russell 
(1953) this f'pecies is widely distribured and of common occurrence in the Medi­
terraenan Sea (cf. also Kramp, 1924). 
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Pantachogon haeckeli was reoorded in few numbers in winter. Its presence 
in the area was signifioant, since it was reported as a deep sea oceanic species 
(Ru~sell, 1953 and Kramp, 1924); hence it may be included among the indicator 
speoies of the offshore 'influx' of the winter months. 

The medusae of Aurilia aurita was recorded in winter at station III only, 
where several specimens could be seen floating on the sea surface. A single spec­
imen was caught by a bucket while sampling on January 16th 1962. It is a neritic 
medusae, widely distributed along all the Mediterranean coasts, and large speci­
mens were recorded in the Adriatio from February to April (Kramp, 1924). 

6.- Siphonophores 

Siphonopbores too, were rather frequent in the coarse net samples of the 
offshore neritic stations during most of the year. Of the Calycophores, the foll­
owing species were inentified in our area: 
Muggiaea Kochi (WilL); Chelophyes appendiculata Eschscholtz; Eudoxide spiralis 
Bigelow; Lensia malticristata Moser; and Lensia subtilis Ohun. 

Chelophyes appendiculata was the most common of the order, being present
 
all the year round with its maximum in summer and autumn.
 

Muggiaea Kochi was frequent during autumn and winter, it was also reco­
rded in the Suez Canal (MacDonld, 1933). Lensia subtilis and Eudoxoides spir­
alia were rather frequent during winter and spring months, while Lensia mul­
ticristata was rare in winter. 

7.- Rotifers 

Most individuals of this group shrink consiclerably and loose their identity 
when preserved in formalin, and this does not facilitate their specific identification. 
Of the rotifer population present in the a,rea, it was possible to identify rmly th;) 
following species : 

Synchaeta vorax Riusselet; Synchaeta bacilifera Smirnov; Synchaeta spp.; 'l'richo­
cereca marina marina Daday; Brachionus calycifWrus Pallas; BrMhi(YYIW:; plicatilis 

'Muller; Brachionus spp.; Keratella testudo (Ehrenebrg); Keratella quadrata quad-
rata Muller; Keratella cochlearis cochlearis (Gosse); Keratella cruciformis cruci­
formi.~ (Thorripson); and Keratella spp. 

On the whole, rotifers were common in the plankton catches cf Lile inshore 
stations (IV and V ), especially during summer and autumn months. During 
wlDter and spring, althpubh ;.here was a variety of species, yet the numbers of indi­
viduals with the exception of March 1962 and January 1963 were very small. 

In the following table (table 4 ) are incmded the total numbers,m3 of the 
rotifer population at station IV (Eastern Harbour) during their period of 
abundance. 

In the offshore stations rotifers are generdlly rare except during the floort 
season when they are more or less frequent A maximm of 200/m3 was reoorded 
at station I in October and November and.at station III in December 1962. 
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TABLE 4.-Total numbers/m3 of Rntifcr,; recorued from 
station IV from June to D0cember 1962. 

Year June .July Aug, Sept. Oct. Nov. Dec, 

--­ -­ -

1961 

1962 

-
500 

120 

1000 

320 

1950 

1200 

2600 

1300 

1200 

9000 

650 

2500 

120 

Of particular interest is the occurrence of species of Keratella and Brachionus 
in the inshore water at station V (West€rn Harbour). Most of the species belo­
nging to these genera are either fresh or brackish wat€r (Berzin, 1960). They 
were more conunon during February and March at this station and some of them 
were recorded in summer. The origin of these species at station V is probably 
due to fresh or brackish wat€r discharged in the vicinity of the area by the Mah­
moudiya Canal and Mex Pumps. The two genera were also recorded from the 
bra(lkish Delta Lakes (Hawary, 1960 - Maghraby et al, 1963). Synehaeta and 
Trichocerca species were of frequent occurrence in the whole area, particularly 
at station n during the autumn and spring months. 

8.-Chaetognatha 

The identification of all Sagitta species encountered during this investigation 
was not possible, owing to the fact that the majority of the individuals presem 
were juvenile!:; as a result reference is made only to the genus. 

The genus Sagitta was recorded in nearly all samples taken ,1uring 1961 witb 
two peaks of abundam:e, t:he first in June (Maximum 1875jm3 at station IV" 'the 
srcond in October (maximum 1500jm3 at station I). On the o1>her hand, the genus 
was absent during 1962 from January to July with the exception of few specimens 
occasionally present during April and June, but from only August to November 
it was established in the area witb fairly large numbers. The Maximum in this 
year occum'd in October (2050jm3 at station III). Of ~he sagitta present, the 
following four fpecies were only identified: 
Sagitta bipunctata Quoy and Gaim.; Sagitta serratodentata Krohn; Sagitta hezaptera 
d'Orbigny; and Sagitta enflata Grassi. 

The first two Rpecies occurred togetber from April to June 1961. In 1962 
they were numerous during only October and Noveml:ler; both species probably 
form the great€r part of the two peaks recorded for the genus in the area. Sag­
itta hexl!pt€r•. was frequent from June to october, while Sagitta serratodenJnia 
was rarely oaught. 
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9.-0ladocera : 

Species recorded: 

E'l!adne nordmanni Loven; Evadne spinifera P.E. Muller; Evadne tergestina 
Claus; Penilia avirostris Dana and Podon Polyphemoides Leuckart. 

Of the genus Evadne, E. nordmanni was the most common; it occurred irre­
gularly in the area from late March to October or November. In 1961, the maxi­
mum (423/m3 ) was recorded in August, while in 1962 it occurred later in October 
(300/m3); both annual maxima were recorded at station I. E. spinifera and E. 
tergestina aile warm water forms, and according to Baker (1938) the latter species 
is more or less limited to equatorial regions. In tbe area investigated the presence 
of this species was confined to the summer months, and always represented by 
small numbers. On tbe other band, E. spinifera was rather frequent from April 
to October. It also reacbed its maximum in summer. However, its presence 
in the area was very irregular. Tn 1961 tbis species was more frequent at station 
III with two Maxima, tbe first (273/m3) occurred in July and the second (178/m3) 
in early October. In 1962, on the other band, this species was mucb less frequent 
in tbe whole area and display('d only one maximum (153/m3) on July 17th at sta­
tion 1. 

Podon polyphemoides was present in most of the plankton catches taken from 
late spring to early autumn, especially in 1962. It reacheo its peak in August, 
the maximum (725/m3 ) was recorded at station III in late August 1962. At the 
other stations the numbers of irdividuals were mucb smaller. It is to be ment­
ioned that during its period of existence, the species was better represented at 
station III. In the Suez Canal this species was recorded by MacDonald (1933) 
but without reference to a date. 

Penilia avirostris was represented by a few sJ?ecimens (only 41m3) on April 
2nd 1962, at station II. 

At the inshore stations, Podon polyphemnides and Evadne nordmanni were 
only recorded. The fonner was ratber frequent during April, May and August, 
while the latter was recorded in August and early September. 

10.-0stracoda 

Three species belonging to the genus Oonchochea were identified in the area 
investigatRd, each was represented by a few individuals only, viz.: 

Oonchoecia elegans Sars; Oonchoecia obtusata Sars; and Oonchoecia haddoni Brady 
and Normann. 

11.-Tunicates 

Pelagic tunicates occurred in the area almost all the year round. However, 
most of tbe specimens obtained were juveniles and since these animals shrink and 
crumble by preservation in formalion and sometimes torn by agitation while 
handling the samples, therefore only a few species could be identified. All of 
them belong to the class Oopelata. 
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Family Oikopleuridae ; 

Oikopleura longicauda Vogt; Oikopleura dioica Fol;. Oikopleura albicans Leuckart; 
Oikopleura coplwcerca Gegenbaur; Stegosoma magnum Langerhans; Pegalopleura 
haran# Vernieres. 

Family Fritillaridae : 

Fritillaria formica Fol.; Fritillaria pellucida Busch.; Fritillaria aequatorialis 
Lobm.; Fritillaria fraudax Loh .; and Appendicularia sicula Fo!. 

Oikopleura longicauda and Oikopleura dioica were tbe most important of tbe 
tunicate population, especially in tbe offsbore stations. Botb species occurred 
together from April to November, witb two maxima: tbe first in Mayor June and 
the second in September October. During tbe winter months O. longicauda was 
sometimes present in considerable numbers. In Algeria (Bernard, M. 1958J, tbis 
species exbibited tbree periods of abundance i.e. winter (February), spring, (May­
June) and autullUl (October-Novemper); while O. dioica was common only in sp­
ring and autumn. This is nearly the condition in our waters. O. diocia is a cos­
politan species though more abundant in rather colder waters (Thompson, 1948, 
P. 39), its temperature range from 3.2°0 to 29.5°0 and salinity 11.4%0 to 36.7%0 

O. albicans was frequent in June. 8te.qosoma mn,gnum together with Pegal­
opleura haranti were more frequent ro the west (scation III). From April to June, 
especially in 1962, O. cophocerca was more common m tbe Eastern Hartour, part­
cularly in June. Members of tbe genus Fritillaria were frequent m tl>e offshore 
stations in May, June and October as well as in Janwrry - February, especially 
in station II. They were more represented in tl>e samples taken by tbe coarse 
net. F. formica was the most frequent of the genus. Appendicularia sicula was 
common in summer (June-July), especially at station III and station V. Fri­
tillaria aequatorialis occurred witb few numbers during early summer. Tbis spe­
cies was first recorded from tbe Mediterranean by Bernard, M. (1958) in tbe Bay 
of Algeria. 

From tbe foregoing review, it is clear tbat most of tbe appendicularian spe­
cies recorded in the area occur during tbe warm seasons of the year. The seasonal 
variation of all tunicates, based on tbeir total numbers in tbe fine net samples, 
show that tbere are two peaks of abundance of tunicates in tbe course of the 
year. The first is in late spring to early summer and tbe second from late 
summer to early autumn. 

It is interesting to note that tbe large numpers of these tunicates occurred 
at tbe inshore station IV wbere the absolute maxima of 7500 and 49300 specimen" 
were recorded in June 1961 and late may 1962, at temperature of 25.5°0 and 
22.5eO respeotively. 

In tbe (>ffsbore stations the maxima occurred at an average temperature of 
23.8eOand 25.4-0 in June 1961 and in October 1962 respectively. On the otber 
hand, several otber outbursts were detected during Januray -Februray, especi­
ally in tbe catobes of the coarse net. Tbese occurred at an average temperature 
of 1R.6°0 to 18.2°0. At San Diego, Eseenberg (1922) found that the ma:x:imum 
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production of Appendicularians occurred at about 14.50 0 and that the numbers 
diminished considerably at a temperature of 18.00 0. In the Bay of Algeria, (Ber­
nard, M. (1958 found that the max.imum occurred at a much higher temperature 
(20.0-0 -26.0-0); she also reported that when the water temperature was below 
13.00 0 ; the Appendicularians were generally absent. In botb localities (as. 
in our area) the dC)minant species are O. wngicauda and O. dioica the tempeature 
recorded during maximum occurrence of Appendicularians in our waters agree 
well with the findings cf Bernard (1958). 

O. The Temporary Zooplankton 

The plankton of tre area imestigated particularly of the insrore ::;tations was 
at times rich in the larvae of a variety of benthic imertebra1ies. The specihc 
identification of most of these larvae was not possible because of lack of the neces­
sary literature. Moreover, to reveal the identity of these larvae through rearing 
them until met:> morpbosing w the adult stage is beyond the bcope of this work. 
Oomequently, most of the larvae encountered in the samples are only referred tc) 
their types. 

It is however essential to give few remarks on the abundance and periodicity 
of trese larv'11 tYpes in order' of treir importance. 

The nauplii of cirripede have a permanent presence in the plankton of th'l 
area with numerr,us occurrenc,e in winter and late summer. Tbeir production 
in the inshore stations was more pronouneed with avery marked winter maximum 
in wbich 48,000 individuals were recorded. These nauplii mostly belong to B'J.la­
nus amph'3trite, Darwin and Balanus perforatas, (Brugiuere), tl'e two dominatin~ 

cirripedes in tbe area (Broch, 19~5). The occurrence of the CYl'ris larvae of these 
cirripede follow that of nauplii but their numbers are mucr fewer. 

The veliger larvae oflamellibranchs and gastropods both h3d a long cluration 
in tre plankton; they were more numerous in the inshore station attaining maximum 
in late spring when respectively 22,500 and 34 ,500jm3 were recorded. The maxi­
ma of the veligers in the of}'p,hore stations were less prononnced and l~ave not 
coincided with those c.f insbon stations for t,hey were recorded in early 'l,utumn. 

The presence of spionid larvae of polychaetes was also very pronounced in 
the insI'oTe stations. They have a continuous production in the course of the year 
witb three pe!1ks occurring successively in spring, summer and autlUnn. '1'he 
maximum of 12,000/m3 was recorded in November. Several of these spi',mid 
belong to "he genu~ Polydora. i'he presence of t1>ese larvae in tbe offshore sta\'ions 
is flporadic and less significant. 

Both the ecbinopluteus and ophiopluteus larvae were fairly frequent in the 
area. A maximum of 1600/m3 was recorded in autumn. Among those idRutified 
are the echinopluteu!' of Paracentrotus lividus Lamark Echinocardium cordatum 
Pennant, Echinocyamus pusillus Muller and the ophioplutii of Ophiopsila a,ranca 
Forbes Ophiothrix fragilis Abild. and Ophimnym pentagona Mull. and Trochel. 
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Stages of different types of crab zaea and mysis of shrimps are encountered 
during most of the year :particularly in the inshore stations. The maximum occur­
red in June when 1450,'m3 were recorded. The zoea of Neptunus pelagicus (L.). 
Cancer pagurus Leach, Macropodia longirostris (Fabr.), Porcellana longicornis 
(Pannant) and Porcellana platycheles Penant, were identified. 

Fisp eggs and larvae were represented throughout the year. ~he most 
common of tpese were those of Engraules encrasicolus, Linne. whicl' had ratber a 
long duration from April to December. 

DL.C;;CUSSION 

In the area investigated the copepods are by far the most important elements 
in the community, constitming an average of about 70% of the total population. 

A glance at the list of copepods recorded in the area (Table 5) shows dearly 
that nearly all of them belong to the Mediterranean-Atlantic fauna, (quoting the 
work of Sewell, (1948) 0n their origin). Some of them are reported to belong to 
the batll ypelagic fauna (bek w 200 meter deptb); these are: 

Calanus tenuicornis Euchirella rostrata 

Calanus robustior Euchaeta hebes 

Eucalanus attenuatus Euchaeta spinosa 

Eucalarms elongatus Phaenna spinifera 

Pseudocalanus elongatus Pleuromamma abdominalis 

Aetideus armatus Pleuromamma gracilis 

Euaetideus giesbrechti Lucicutia simulans 

Undinopsis bradyi Heterorhobodus papilliger 

Chiridius poppei Haloptilus longicornis 

All of them are recorded in small numbers and their presence, be"ides other 
true oceanic form" (among tintinnids, Siphonophorus, etc... ) in the area investigat­
ed was associated with offshore influxes, particularly during the winter, under the 
influence of strong westerly winds. Among the w.inter occurring copepods, few 
species were nut recorded by Rose (1933) and Sewell (1948) in the Mediterranean 
Sea, as Megacalanus longicornis, Gaidius tenuispinus and Euchirella maxima. 
According to Rose and Sewell (l.e.) they belong to the North Atlantic bathypelagic 
fauna. 

On the basis of the exchange of water between the Mediterranean Sea and 
the Atlamic Ocean through tbe Straits of Gibraltar, Sewell (l.e.) states that the 
surface living plankton (an easily be ('arried from the Adantic into tpe Mediterra­
nean, but deep dwelling forms of the Atlantic Ocean ('annot be swept into the 
Mediterranean unless either tbe adults, or more likely, their larval stages inhabit 
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the upper layers or at least can survive in it for a sufficient lfmgtb of time to be 
transported by the surface current. Sewell (l.c.) reviewing the work on the exchange 
of fauna between the Mediterranean and "the Atlantic Ocean through tbe Straits 
of Gibraltar concludes that " ........ it would seem clear, therefore, that i,here is 
nothing inherently imposl3ible or e"en itnprobable in the sugges~ion that the 
great majority of the deep dwelling species in the Mediterranean Sea have been 
carried in from the Atlantic Ocean and that this process may be going on at tbe 
present time". 

Several other copepod species recorded in the area are reported to belong to 
tbe Atlantic epipelagic fauna. Rose (1929) stated tbat their presence is mostly 
confined to the western Mediterranean babin. Tbese such as: 

I sias clavipes Pseudocalanus elongatus 

Centropages violaceus Anomalocera patersoni 

Pontella lo biancoi Parapontella brevicornis 

Acarlia danae 

However, some of these species, such as Is1'as clavipes and pre bably also 
Centropages violaceus, have establiMbed themselves in tbe eastern Mediterranean 
region, they are round at Alexandria in considerable quantities at certain seasons. 

As regards the transport of planktonic copepods from the Red Sea into tbe 
Meditermnean, througb the Suez Canal, the 8.vailable data in the literature are 
not adequate enough for any wnclusion on "this matter; Eince several copepods 
recorded in our area have wide area8 of distribution including the Mediterranean, 
the Atlantic Ocean and the Red Sea. According to Sewell (1948) most ofthe Indo­
Pacific (to whirh the Red Sea belongs) and Atlantic species recorded in the Mediter­
ranean Sea could have been s'\\ept into the latter sea by the inflowing Atlantic 
current thl'Ough t,he Straits of Gihrflltar. On the other hand, Fox (1927) comiders 
that Temora. s1.ylifera, Acartia clausi and Acania latisetosa have entered the Suez 
Canal from the Mediterranean Sea, while other species ~uch as Oiihona nana, 
Paracalanus parvus and Euterpina acutifrons have entered the Suez Canal from 
both ends. Nevertheless, Gurney (1927) is of tbe opinion that the occurrence of 
Canthocalanus pauper Giesbr. and TcmCYI'a discaudata Giesbr. at Port Said seem to 
afford. evidenc,e of a northward migration through the Suez Canal. The latter two 
flpecies are, howe"er, not recorded in our area. 

Sewell (1940, 1948) reviewing this subject, states that, "contrary to the case 
with the "weed-haunting" harpacticoid copepods of which about 15 Red Sea species 
have shown successful migration to the Mediterranean, there seems to be very 
little evidence of any large transference of plankton species from the Red Sed into 
the Mediterranean Sea through the Suez Canal, under present conditions, even 
where such a transF0rt may have been accomplished, it might be masked by the 
presence, in the Mediterranean sea, of other individuals of the same species 
that have been swept in from the Atlantic Ocean through the Straits of 
Gibraltar". 
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Apart from the offshore winter occurring species, the copepod community in 
the area consists of the usual small species, which characterise the neritic environ­
ment. These species seem to be indigenous to the area. The number of these 
copepod species dominating the population in the area is, however, limited. The 
species recorded may eil-her be almost permanently present, (either as adults or 
developmental stages) or exist only during a part of the year. It is possible to 
divide the more common copepods in the area into three groups : 

I.-Permanent (throughout the year), e.g. Paracalanus parvus, OiJ,hana nana, 
Euterpina acutifrons and Clausocalanus arcuicornis. 

2.-Present during most of the year, e.g., Centropages kroyeri, .A.cartia negligens 
«md .A.cartia latiserosa. 

3.-Temporary, i.e. with a brief period of ex.istence, e.g., lsias clavipes,.A.cartUJ 
clausi, Temora stylifera, Oncaea Bpp., Corycaens spp., and Corycella spp. 

Insl'ite of the overlapping of solIle uf the major Feaks of the more common 
copepods in the area, a marked seasonal succession in the occurrence of their 
maxima could be detected as Bhown in Figure (11). 

The density of each of these species in the area fluctuates not only from one 
month to another, but also from year to year. Thus, each species shuwed several 
peah of abundance in the course of the year as shown in their graphs (Figs. 3-10). 
These peaks are mostly related to the succession ofgenerations in their population. 

On the whole, tbe "indigenous" speeies of copepods recorded in the area such 
au Eutermina acutifrons, Oitlwna nana, Paracalanus parvus and .A.cartia latisetosa 
have a clear tendency to an inshore preference, as demonstrated by tl-e large 
numbers found in su(h stations. On the other hand, some other species showed 
obvious offsl>ore preference, these such as 1sias clavipes, Temora stylifera, Oithona 
plumifera, .A.cartia negligens and Calocalanus pavao Moreover, some of these 
species exhibited marked spacial distribution in the area during their period of 
occurrence. For example, Isias clavipes is mostly represented at station III during 
its winter and spring propagation, on the other hand, its summer brood is mostly 
confined to the east (station I). Its western occurrence could, however, be accoun­
ted for as due to the west-east current running along the south coast of the Mediter­
ranean, which i~ greatly aided by the winter prevailing westerly winds. 

The summer population of Isias clavipes at station I could be regarded as 
representing a residue of the spring population that was able to propagate in this 
area probably for favourable conditions. 

Several other copepod species are also mostly represented at station I, of 
these Gentropages violaceous, .A.cartia negligens and Labidocera brunescens are worth 
mentioning; the latter is also reported as an important summer species in Lake 
Menzalah, (EI-Maghraby et at. 1963). 
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FIG. ll.--Succession of abundance of the important copepods in the area in the course of the 
year; baEed on their occurronce in vertical hauls of the fine net during the periodofinvestigation. 

.AJ3 regards the factors affecting the distribution of the copepod speties in the 
area, it is well known that a species range lllaJ de determined seaeonallyor geogra­
phically by one or more of a number of limiting factors such as competition with 
other species, abundance of suitable food, temperature, &alinity, or other hydrogra­
phic factors. It is preferable thus to seek the factors affecting the distribution of 
the zooplankton in the area. 
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Paracalanus parvus, Euterpina acutifrons, Oithona nana, Acartia clausi, 
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In marine habitats, it is geenrally recognised that the water temperature if! 
one ot the ellief factors in regulating the distribution of copeopods, as well as most 
of th e oth er organisms inhabiting the upper layers (Orton, 1920; Ekman, 1935; 
Sverdrup et al. 1942; Sewell, 1948 and Deevey, 1960). For each sfecies there 
is a temperature range within wllich it is able to live, but there is a much smaller 
temperature range within which it can reproduce and still a smalller one "optimum" 
within wllich the species is at its maximum. The extreme as well as th breeding 
temperature r:J.llge for some of the ilflportand copepod s},ecies rcwrded in the area 
are slown in Figure (12). The extreme temperature ranges recorded for some of 
tDem in other sea areas is also SD(Jwn for ~omparison. .For tbi" purpose reference 
is rna de to several authors, e.g. Sewell 1948; Deevey 1948, 1960; Grice 1956, Oonover 
1956; WO(ldm2nsee 1958; etc. 

It is ch lOUS that the l(\wel' limit of tre breeding tempeIilture .lor tre more 
important copepods recorded in our area is a,bout 17°0. Few specieE such as Acartia 
claus?: and lsias clo.vipes are jJrob8 bl) able to breed at temnerature slightly below 
15.60C wricp. is the minimum watRr temberllture recorded III our area. Both 
species are, however, not able Lo build a Inrge winter population. The low wimer 
temperature may apparently (at least partly) account for the winter minimum of 
the copepod population in the area. 

The endemic copepod species which form the greater bulk ot the zooplank­
ton community in the area, may thus be classified as warm-water species; these 
SU( b as : Paracalanus parvus, Euterpina acutifrans, Oithona nana, Oithana plumifera, 
Acartia negligens, Clausacalanus arcuicarnis, Centrapages krayeri and Calocalanus 
pavao This catigory agrees also with Marumo et al. (1960). Tbese species :ne 
al'lo (omm(Jn in the western Mediterranean I:lal'in and some, e.g. Paracalanus parvus 
f nd Euterpina acutifrans are common at times in nortl1ern temperate regions as 
in the Englil'h Ohannel (Ostenfeld, 1931) and even in tIle North Sea (Rea and EraE.er, 
1940; Rae and Rees, 1947). The maximum temperature tolerated by thebe 
species in northern regions is very nellr to (or even lower than) that recorded during 
the winter in Alexandria region. Tbe scarcity of these species in winter in the area 
investigated, could be explained not only on tDe basis of temperature tolerance, 
but more likely also due to tbe existence in different sea regions of different "races 
or even forms" within each species which bave different t.emperaturerequirements. 

A common (\ bservation in tbe northern hemisphere is that at the northern 
limits of its range, a species appears during ~ummer and autumn, and at its sou­
thern limits it occurs from winter to spring, wbereconditions are optimal the year 
round it should occur throughout the year. A~ a species approac~es the outer 
limits of its temperpture range tbe length of its l.'nnual occurrence decreases to about 
half year or less (Deevey, 1960). Thus, [sias clavipes and Acartia clausi occur in 
several localities of the nortr temperate seas in summer and autumn, but their 
)ccurrence in the Mediterranean is restricted to winter and spring (Rose, ] 927). 
In the area investigated, lsias clavipes, bo",ever, may occur in comparatively 
large numbers during the summer months. 
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TABLE	 5.-SEASONAL ABUNDANCE OF THE COPEPOD 
SPECIES RECORDED IN THE AREA. 

Abbreviations :
 
S = single specimens; + = rare ++ = frequent; +++ = common to
 

abundant, A = important species. 
p = pelagic; B = bathypelagio; ty = tychopelagic; 0 = oceanic 
n = neritic; T = tropical S = sbutropical t = temperate; 
w= warm water; c = cold water Co = cosmpopalitan. 
x = species new to the Mediterranean region. 

Seasonal FrequencyEcological
Speoie~ 

Characters Winter Spring Summer Autumn 
------[----[--- -- --

Acartia adriatica Steuer P.o.t + 
(A) A. clausi Giesb	 P.n.t ++ ++ 

A. danae Giesb	 P.o.t + 
(A) A. latisetosa Kricz Dana p.n.w + ++++ 
(A) A. negligens Dana .	 p.n.o.w S ++++ + 

Aetideus armatus Boeck B.w. S
 
Amallothrix sp. (probably A. optusi­

f ormis Sars) p.o S
 
A nomalocera patersoni TempI p.o.n.w S
 S+ 
Calanus gracilis Dana p.o.w + 
C. minor Claus . p.o.w + ++ + 
C. ropustior Giesb. . B.w. + 
C. tenuicornis Dana . B.t.w + 

(A) Calocalanus pavo Dana p.o.w ++ + +
Candacia bispinosa Claus p.o.w + 
C. simplex Giesb	 p.o.w + 

(A) Canuella perplexa Scott ty.h.t + ++++ + 
(A) Centropages kroyeri Giesp p.n.t + +++++ ++ 
(A) C. violaceus Claus .	 p.o + ++++ 

Chiridius poppei Giesb . B.S + 
(A) Clausocalanus arcuicornis Dana . p.o.n Co + +++ ++ ++ 

C. furcatus Brady . . . . . p.o.n.t ++
 
Copilia mediterranean Claus p.n.T
 + 
C. vitrea Haeckel .	 p.o.T 1­ + 



---------- -------------------------

------ ------------ ----

268 THE NERITIC ZOOPLANKTON OF TUlIJ S. lIJ. MlIJDITER. - PAR'!:' I 

TABLE (5) continued 

I EcologicalSpecies 
Characters 

~---

(A) Oorycaeus clausi F. Dahl. p.n.w 
O. fiaccus Giesb p.o.w 

p.o.sO. furcifer Claus. 
p.o.wO. giesbrechti F. Dahl 
p.o.wO. latus Dana. 
n.o.wO. limbatus Brady 

p.n.w(A) O. speciosus Dana 
O. typicus Kroyer . p.n.w 

p.o.TOorycella carinata Giesb 

p.n.T(A) O. rostrata Claus 
p.n.w.Oymbasoma longispinosum Bourne 
p.n.wO. ret1'culatum Giesb 

Euaetideus Giesbrechti Cleve B:l'.s 
'1Eucalanus attenuatus Dana B.w 

B.tE. elongat'us Dana 
B.w.sEuchaeta hel:es 
p.o.wEuchaeta marina Presl 
B.s.wE. spinosa Giesb 
B.s.wx EuchireHa maxima Wolfenden 
B.s.w.E. rostrata Clans 

p.n.t.w(A) Euterpina acutifrons Dana 
B.wx Gaidius tenuispinus Sars . 
B.t.wHaloptilus longicornis Clans 
B.t.wH eterorhabdus papilliger Claus 

p.n.o(A) I sias clavipes Boeck . . . . . 
p.o.nLabidocera wallastoni Lubhock 
p.nL. brunescens Czern . 
p.o.tLuhbockia squillimana Claus 
p.o.wLucicutia fiavicornis Claus 
B.t.wL. simulans Sars. 
p.n.T.sM acrosetella gracilis Dana 

p.o.n.w(A) Mecynocera clausi Thomps 
B.t.w:x: M egacalanus longicornis Sars 
p.Co.Microsetella norvegica Boeck 
p.t.wM. rosea Dana 
p.o.t.sOncaea conifera Giesb 

Seasonal Frequeney 
----_._- -- ----- -

Wintcr Spring summerl~_~~l~l 

+ ++ 1++
+ + 
+ + 1+ + + 
+ + 1+ + 

1+ ++ + 
+ + + 
-I­

+ ++ +++ 
+ 
+ 
+ 
+ 
+ 
+ + 
+ + 
+ 
+ 
+ 
+ +++ +++ +++ 
+ 
+ + 
+ + 
+ ++ ++ ++ 
+ + 

+ 
+ 
++ 
+ 
++ + 
++ ++ + 
+ 

+++ + 
++ + 
+ 
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TABLE (5) continued 

Species 

---~--~------

(A)	 O. mediterr,mea Claus 

(A)	 O. venusta Claus 
Oithona linearis Giesb 

(A)	 O. nana Giesb . 
O. plumifera Baird . 

(A)	 Paracalanus aculeatus Giesb 
P. nanus Sars 

(A)	 P. parvus Claus 
P. pygmaeus Claus 
Parapantella brevicornis Lubbock 
Phaenna spinifera Claus 
Pleuromamma abdominalis Lubbock 
P. gracilis Claus 
Pontella lo biancoi Canu 
Pseudocalanus elongatus Boeck 
Sappherina angusta Dana 
8. intestinata Giesb 
8. iris Dana. 
S. maculosa Giesb 
S. nigromaculata Claus. 
SappheTina ovatolanceolata Dana 
Scolecithrix Danae Lubbock 

(A)	 l'emora styli/era Dana 
l'halestris sp. 
Undinopsis bradyi Sars. 

Seasonal Frequency
Ecological
 
Characters
 

Spring SummerWinter Autumn 
---_.­

p.n.o.T.w ++ ++ 
'j p.n.o.t.w ++ +++ 

p.n.w ++ ++ 
p.n.w.t +++++ +++ +++ 
p.o.t.w ++++ ++ + 
p.n.s.w ++ 
p.n.t.w + + 
p.n.o.C +++++ +++ +++ 
p.n.t.w +++ ++ 
p.o.n.t + + 

. B.t.w S 
B.t.w ++ + 
B.t.w S + 
p.o.t + ++ 
B.t + 
p.o.s.w + 
p.o.T.s + + 
p.o.T.s + 

p.O.T.B.W + 
p.o.n.w + + 
p.o.T.s + 
p.o.w ++ + 
p.n..o.t.w ++++ 
Bentbic SS 
B.t.w + 

SUMMARY 
The neritic zooplankton of the south eastern Mediterranean at Alexandria 

lIas been described from vertical and hori7;ontal plankton hauls, sampled in the 
area for two Ruccessive years (April, 1961-March, 1963). Tbe seasonal variations 
of the important species particularly Ule copepods has been outlined in relation to 
some hydrographic factors. 

Of tIle Copepocli i'Jlc;:(ether 8"1 ,:pecics has bcrll idcntiufd, mOBt of tllem helong 
to the neritic tf'mpe) ate a,IlI Wit) TIl WP..t tor {aULa; j},e gH'b1tr bilk vf,};o 1(p.l &.t;( n 
was dOll.inatul by few c'pE:lies vf ;.lilall c[peF ds sucb as Taro(()!(dUS yWu,;s, 
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Etderpina acmifrons, Oithona nana, O. plumifera, Centropages kroyeri, Isias cla­
vipes, Clausocalanus arcuicornis and Acartia spp. The seasonal variations of these 
species bave been traced from botb offshore and insbOre stations. Most of 
tbem (all stages included) have at least two annual maxima, their seasonal perio­
dicity is more or less reguhlf and the temperature seems to be the detennining 
factor in this regard. Tne autumnal Pbytoplankton bloom ocouring at a relatively 
bigb temperature favoured the developDwnt of a numerous pQpulatiQn of sevelal 
ofthe snp,ll copepod species in the area. Tbe succession ar.d the ntlmber of genma­
tions of t.IJc dom.inant copepods was traced from tbe occurrence of tncir peaks. 
The tempeIature range ard optimum range oftbese species are also given. Several 
oceanic offsbore as well as deep water copepeds have been n'cOl ded in tbe area 
particularly from the offshore stations. These are temporary visitors occurring 
in winter and are regarded as indicators of offshore water influxes. 

The distribution and seasonal v'ariatiom of tne ot.IJer permanent zooplankters
 
in tbe area are also briefly considered. Of tbe tintinnids 9l:J species belonging to
 
27 genera were identified, most of them are new records to the area.
 

Appendiculates were more numerous from April to November with Oikopleura
 
dioica and O. long1cauda the most important.
 

The medusae were common in t.IJe coarse net catches during May-June and
 
from October to November, Liricpe tetraphylla and obelia spp. were tne more com­


mon.
 

The occurrence of the different planktonic larval stages in tbe area is birefly
 
outlined. These were more numerous in the inshore stations particularly at sta'
 
tion IV Wbere bentbic: animals are abundant,
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