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INTRODUCTION 

The Mediterranean Sea fisheries play a very imoprtant role in the 
national economy of the Arab Republic of Egypt. A substantial catch 
increase took place in the fifties and at the beginning of the sixties and was 
attributed to the increase of the fishing fleet and its mechanization. In 1962 

the fish and prawn catch near the Egyptian shores accounted for 378 thousand 
centners; the biggest amount for the whole history of fisheries. 

In 1963 the marine prdoucts output tended to decrease, a tr~nd which 
has continued up till now. A special sharp decrease ,was in the sardipe catch 
(from 182 thousand centners in 1962 down to 12 thousand centners in 1966) 
and the prawn catch (from 71 thousand centners down to 27 thousand centners 
in the respective years). In 1966 the total ARE catch in the Mediterranean 
Sea accounted for 150 thousnad centner~. 

Such decline in the marine fisheries called for enhancing the fish 
investigations. Hence, in 1965-1966 the first Soviet-Egyptian Experidition 

took place on RjV "Ichthiolog". 

The results of ,the expendition allowed to assess the condition of the 
marine resources within the period of study and find out certain causes for 
the drop. In the opinion of Egyptian specialists the main reason of the 
sharp decrease in the number of commercial units was the intensification 
of fisheries and utilizatiOIl of more up-to-date fishing gear. (c.f. EI-Zarka and 
Koura, 1965). 

In 1965-1966, the High Aswan Dam was erected. This led to a sharp 
drop of the river discharge which used to playa major role in the formation 
of the bilogical productivity in the southeastern part of the Mediterran~an Sea. 

The ,drop in the Nile discharge :;tnd the change of the oceanographic 
coniditions in the. area under study affected badly the conditions of existence 
and multiplication of marine organisms. 

The joint fishing efforts and the decrease of the Nile flver discharge 
resulted in a further catch drop which in 1969 accounted only for 85 thousand 
centners of fish and prawns. 

. The 6th ~ssion. of the Soviet-Egyptian Commission on fisheries, held in 

Cair<? ,during Febr1JaI:Y 1970, took fl decision to, set an expedition with a vi~w 

to evaluate the state of marine fisheries resources in connection with the 

considerable change of the hydrological regime. 
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All the work stipulated by the programme was implemented III full. 
The scope and characteristics of the materials collected ~re given in Table 1. 

In accordance with the bilateral agreement, the Azcherniro (Kerch) was 
presented with data on the temperatu~e, salinity and oxygen of sea water; 
material on biology and ~imension-coml?ositionof prawns and fishes and total 
samples of zoolpankton in ,the spring and summer seasons of 1971. The 
Alexandria Institute of Oceanography a!1d Fisheries was presented with copies 
of all the above materials, as well as. ,9ata on biogenous substances, samples 
of phytoplankton, zooplankton and ichthyoplankton on all standard levels 
as well as zoobenthos samples. 

For the purpose of summing up the material collected by the expedit'ion 
and with a view to writing a report, the contract stipulated a two months' 
stay in ARE of Soviet specialists in the field of oceanography and biology. 
1n acordance with the said agreement; two Soviet specialists stayed in Alex
andria from February 7 through April ,~2, 1972, viz V.A. Bybik, senior research 
worker, laboratory<-- Head of commercial oceanography of Azcherniro, and 
S.S. Drobysheva, Cando BioI. Sc., Hydrobiological Laboratory. 

Apart from the Soviet specialists the report was also elabortaed by workers 
of the Alexandria Institute of Oceanography and Fisheries (Table 2). As a 
result of their joint work, this report was prepared. It comprises seven 
chapters, an introduction and a conclusion. Certain sections of the report 
are written by the following Soviet and Egyptian specialists : 

Chapters I and II are written by the authors of this report. 

Chapter III, section "Distribution of physicochemical characteristics of 
sea water", is wriJtten by V:A. Bybik; senior research worker, Dr. S. Gorgi, 
Dr. M. Lotfi E,l Hehiawy and N.A. Ryabchikova, Hassan Mustafa and Hosni 
Omara, research workers. The remaining part of this chapter, viz. "Met
eorological Conditions", "Water Bodies", "Currents" and "Continent Drain
age", as well as Chapter IV are written by V.A. Bybik, senior rese~rch worker, 
and Dr. M. Lotfi El Hehiawy. 

Chapter V is prepared bv V.R. Yas:hkin, and Chapter VI is fully written 
by S.S. Drobyscheva,. Y.~. A'6eev, jun.. research worker, and by 
Dr. M. El Hawary with participation of Prof. A. AI-Kholy and F. Abdel
Razek, research worker. The section "Contemporary st~te of prawn popum.
tion" is written by S.S. Drobysheva,. 
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Table l,--SCOPE OF 'VORK CARRIED OUT BY THE EXPEDITION 

Sere 

No. 

1. 

2. 
3. 

4. 
5. 
6. 
7. 
8. 

9. 
10. 

11. 
]2. 

l:l. 

H. 
Ill. 

16. 

17. 

18. 

19.

20. 
:H. 

22. 

23. 
24.. 
~5. 

Description of work performf.d 

2 

Distar.ce covered by ship (ir. 
miles) 

Distap.ce covered with trawl 
Distar.ce covered with fathome

tel' 
Fathometer performar.ce, hI's. 
Trawlir.g operaHor.s 
Light statior.s peJformed 
Ar.chor statiOl'. s perform.:-d 
Phytoplar.kton samples collec 

ted 
Zooplar ktoP, s:tmples collected 
Irhthyoplal.kton samples col

lected 
Zootenthos samples collected 
IWatcr measure-Itemperature 

mer. ts taken I 353 
Water salinity mc~surem('l:t~ 

takeI'. I :353 
O2 det.ermip.atior. PCl formed 353 
Water oxidation determir. atiOl'. 

performed 
Phosphate conteJ:t determiJ'.a

tioTl performed 
Silicate cor. ter. t determil'. atiOJ: 

performed 
Nitrate cor.tel'. t determir.atior. 

performed 
Nitrite COJl.etJ~t lletermi". atiul'. 

perf(lrmed 
Pish biological ar·.a.:yse~ 

INumber of fish aLalyzed. 
(piece~ ) 

Number of fish measured 
(pieces) 

Number of fish weighed (pi~ces) 

[NUmber of prawp.s ar.aiyzed 
Number of prawr.s measured 

26;--- Number of prawr.s weighed 

by quarters of year 

321 • 
3 4 
~-

3050 2965 
138.4 138.1 

1678 
161 
47 

9 
a5 

208 
153 

6 

_._~ 

290 

207 

207 

207 
9 

718 

.91058
 
164
50
 
5
 

35
 

200 
16·9 

77 
11 

348 

34"8 
348 

104 

224 

224 

224 

224
7 

472 

5 6 

:3359 3356 
148.4 150.4 

2749 .91939 
350 

53 
b 

42 

251.8 
53 

7 
42 

211 
2?3 

2]5 
243 

ll2 
10 

112 
14 

192 
,I 

433 

492 
180 

116 

302 

310 

295 

::'86 
]8 

560 

433 
J I)') 
" ,)0.) 

19(j 

266 

~6f 

26U 

::'66 
I 

~2 

1089 

2767 
1028 

1202"
818 

1148 
765 

4449 
4449 

I 477 600 748 573 
I 600 1350 1382 300 

600 1350 1378 300 

Tot",) 

7 

12730 
.575 3 

7031. 9 
936.8 
203 
27 

154 

834 
788 

30] 
4-J 

1626 

1626 
16]4

,U6 

1082 

1007 

992 

98~ 

56 

28:,9 

10381 
7060 
2418 
3637 
364~ 
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Table 2- LIST OF "RESEARCH'" GROUP 0:,' 'I'HF. EGYPTIAN SIDE PARTICIPATING 

IN THE EXPEDITION 

Cruise Dumber joined 

Nam' speciality 
I II III IV 

--' ~- - - -

r. M9hammad Ta1aat Hashem,D IchthY0Iop:y. + 
r.D :Mohammad Ali El-Hnwmy, Crustacra -L 

I + 
l".M Allmed Hamdi, Shahin !ehthy(+'p-y + + 
iss Fatma AJi'Abdel-Rasek,M Crustaeca. + + + + 
· Monir Hilal,Mr Tnlrth YO!0f:;Y + + + 

r. Sami FayeTr,M IchthY010gy + + + + 
r.M Wasfi Abd~l Salam Eliwa, Techr.ician + 
r.M Ha,ssar. Mostafa' Hasar., Hydrology + + + +" 
r.M Hosr.i Ibrahim Omara, Hydrochemistry + + + + 
f.1\1 Mob ammad Husseir., Hydrobio10gy 

(zooplar.kton ) + + + + 
f.1\1 Sherif Fahmi Badawi, Hydrobiology + + + 
f. Mamdouh Abdel Maksoud, 1\1 Geologist +. 
r .Mohammed Amin 1\1 Karam, H ydrography + 

'i 

Mr Ahmad Irbahim, Hydrobio10gy + 
f.1\1 Mohammad Hegazi SuIt.aT'., Skipper + + + 
r. Mohammad Ihab Eebars,M Ichthyology + + 
·Mr Nabil Mar-sur, Techr.iciar. + 

Mr Said Abd-EI-Halim Kamel, Plar.ktoE -l
· Salah Mohammad Negm,Mr Algae + 
· Mohamm~d .Abdel~ 1.\lor.emMr lab .. assistant 

Mr Ezzat Aw~d Ibrahim, ". H yorbiologyt + 
· <Michel Kamel Abdel-Misih,Mr Ichthyology. + 
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Chaper VII was pr~pared by research workers A.S. Piotrovsky, P.B. 
Tankevich, S.F. Badawi, S.F. Yosef, M. Helal, M.E. Bebars as well as Mr. 
A. H. Shahin and Dr. M. T. Hashem. The conclusion wa~ prepared by A.G. 
Grobov, S.S. Drobysheva and V.A. Bybik. 

The general editing of oceanographic sections 'was done by V.A. Bybik, 
and the biological one - by S.S. Drobysheva. 

Apart from the materials of the 1970-1971 expedition, the authors of 
the report analyzed data of preceeding investigations carried out in the area 
under study on board the reseirsh ship "Ichthyology" in October 1964 and 
from December 1965 through December 1966, as well as literary data. 

This report presents the results of investigations undertaken within the 
period of low drainage resulting in certain change of the conditions of existence 
and reproduction of marine orgainsms. 

The investigations give a presentation of the up-to-date state of the 
oceanographic and biological characteristics of the area examined on which 
basis there are certain possible perspective assumptions. 

In conclusion the authors of the report would like to express their gra
titude to all the staff members of Azcherniro and the Alexandria Institute of 
Oceanography and Fisheries who took part in the collection and treatment 
of materials which were used in the course of writing this report. 

Procedure of Collection and Treatment of Material 
", 

(a) Technical and Navigational Backing. 

All investigations and researches by this expedition were craried out 
by an average £i,shing rtrawler with a board trawler (SRT-R) "Ichthyology" 
whioh has the following tactico-technical data : 

r: The ship was built in accordance with the standards of the Register of 
Shipping of the USSR for unlimited sailing in 1957 at the works "Leninskaya 
Kuznitsa" in the city of Kiev; USSR. 

2. Max. length 43.6 m. 

3. Max. ship width 6.7 m. 

4. Board hei~h~ 3.8 m. 
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5. TotaE register capacity - 334 register tons. 

6. Dead weight - 179 tons. 

7. Max. cruising speed -- 10 knots. 

8. Prow immersion - 2.6 m. 

9. Stern immersion - 3.25 m. 

10.	 One engine, 6 DR 30/50 type, 400 hp capacity, available on the 
ship, propelling screw r.p.m. (max) - 230. 

11.	 Fuel stock - 59 tons. 

With full fuel and water stock the independent ship's sailing is 30 days. 

for the purpose of implementing a whole complex of research vessel 
SRT "Ichthyolog" is equipped with the following fishing equipment.· 

1. Electric trawl winch with a tractive effort - 4 tons. , 

2. Trawl ropes from a flexible steel rope with a diam. of 20 mIll and 
a length of 200 m. 

3. Slot oval boards, Materosov type, an area of 2 m2 each. 

4. Loader beams 7 m long each to hold a hoard trap, holding capacity 
being 1 ton. 

5. Bottom trawls 20 m ~ 3 pes. 

6. Board trap with a light train (300 m) and a set of spare parts thcreto.- t 
pes. 

Search gear c'omprised the following : 

1. Hydroacoustic station "Halihut-M" design to locatp horizontal fish 
swarming to a radius of 2 thousand meters and vertically to a depth of 600 m. 

2. Sounding device, NEL-5r type, permitting to make a search for fish· 
swarming under the ship's keel to a depth of 500 ill and to determine the 
length, density and thickness of a fish swarm vertically. 

3. Sounding device, HAG-240 type, wlth an electronic indi'Ca,tor penllittillg 
to see depths within a range of 1250 ill on its screen. ' , 
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Research Instruments used : 

1. LG-l00 hydrolbgical type winch,S kw capacity. 

2. Winch of hydrobiological design, type "Thompson" electrically driven. 

3. Nansen bottle-20 pes. 

4. Thermometers-50 pes. 

5. Aneroid-lpc. 

6. Psychometer aspiration-type-l pc. 

7. Bathythermograph-l pc. 

8. Surface thromometer-l pc. 

9. Jedy nets, big model, with a diameter of the water intake of 3f, em. 

10. Fish egg nets, IKS 20 X 113 - 3 pcs. 

11. Bottom-grab (ocean-50") - 2 pcs. 

12. Dredge - 1 pc. 

The research vessel "Ichthyolog" was supplied with navigational manual 
maps and sailing directions in accordance with the catalogue of maps and 

books. During the sailing, the maps and manuals were corrected as per the 
data broadcast over the radio. 

The ship -equipped with all navigational devices proVliding for the saf~ty 

df sailing and the exactness of bcarin~s. 

(b) Oceanographic Data. 

The occeanographic research In the south-eastern part of the 1vfediterra
nean Sea in 1970-1971 was done within an area limited by meridans 25° and 
31°35 of eastern latitude, the northern boundary going at a distance of 75 

to 100 miles from the shore. During September-October 1970 and February, 

1.fay and August 1971 fouf surveys were undertaken in this area. During 
each hydrological survey, observations were taken at stations located at cross
sections Damietta coast - sea, BorurIos cape-sea, Abukir bay-sea, Arab bay-sea, 
Mersa-Matruh bay-sea, Sanum bay-sea. In September October, 1970, and 
in February, 1971 ,the occeanographic stationsat the cross sections were lbcawd 

at 5~ 10~ 20, 30, 50, ~nd 70 miles from the shore. 
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At the cross-section of Mersa-Matrouh 1lay-sea (during the first cruise) 
and at the cross-section of Abukir bay-sea (during the second cruise) no 
observations were undertaken at stations at a distance of 75 miles from 
the shore. In May and .August, 1971, observations were carried out at 7 
stations. 

As recommended by the Oceanographic Lab. of Azcherniro, in addition 
to the standard scheme of stations accepted during the previous cruises, the 

programme of work of the third and the fourth cruises included observations 
at stations located at a distance of 100 miles from the shore. 

Fig. I shows the location of oceanographic stations in the southeastern 
part of the Mediterranean Sea in 1970-1971. 

The number of stations workea during the first survey is shown on 
the left of the scheme, the stations worked in Fehruarv, 1Q71, an' shown in 
the second row; the stations worked during May in the third row: the number 
of stations worked in August 1971 are shown on the extreme right. 

The wind swelling sea, air temperature and cloudiness were observed 
at each station. Hydrological observations were done at standard levels 
of 0, 10, 20, 30, 50, 75, 100, 150, 200, 250, 100, 400, 500, 750, 1000 and 
1200 m. Nansen' bottles (BM-84) were uspd to sample sea water for 

detennination of its physicochemical characteristics. The air temperature was 
detennined Jith the aid of deep-sea thermometers, whereas at certain stations 
with' the aid of bathythermograph. 

The calculation of catuaI temperatures was done bv means of introdu
cing instrumental and reduction corrections to thermometer readings. The 
a.ctual temperature was taken to bt' thp arithmetic mean of the temperature 
values shown by each of the couple of thermometers placed at same level. 
The water chlorinity was determined hv the method of Mohr-Knudsen. The 
salinity, conventional density (Ml and stability of the stable water mass in 
~trata between the standard level Wf're determined with the aid of the 
c'Oceanological Tables" by Bubov, 1957. 

Under favourable conditions (absence of swells and presence of good 
ilIumination) prevailing at the hydrological stations, ohservations were made 
for the water transparency with the aid of the Sekki disc. 

The nydrochemical. ~esearch comprised determination of the fonowing 
items dissolved in water : oxygen, phosphates, silicates, nitrites, nitrates, as 
well as oxidation of the sea water and active recation of the water (pH). 
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Water asmples for hydrochemical analyses were taken 
leve.ls to a depth of 1200 m. 

Biogenic elements (phosphates, silicates, mtntes and nitrates) 
mined at stations 1, 3, 5, and 6 of the cross-sections, the pe 
oxidation being determined at stations, 2 and 4. Dissolved 
determLned at all stations, except for the sununer season. 

In the course of determination of oxygen the Winkler's iodime 
was used. To determine oxidation, the Skopintensev method 
medium was used; phosphates and silicates, were determined £ 
Strickland and Parson method ; nitrites, was determined following, 
Armstrong method; as to nitrates, the Wood and Richard 
followed. 

For the pwpose of analyzing biogenic elements Mr. H' 
researcher of the Alexandria Institute of Oceanography and F' 
the Japanese electrocalorim~ter by the firm of Tokyo Koden ;, . 
of the elements' concentration being also done by him. The 
active water reaction (pH) was de~ined with the aid 

1 

pH-meter PCR-L2 by Mr. Hasan, a researcher of the Alexan 
of Oceanography and Fisheries. 

However, the methods did not foresee the introduction 
and salt corrections for biogenic elements and active water r 
The standard solutions to elaborate a calibration chart were 
distilled water. 

The oxygen percentage saturation calculated on the basis
 
Carrit tables.
 

In 1966 the water percentage saturation with oxygen was 
on the Trusdale table. To compare the data for 1966 and )' 
oxygen saturation for 1966 was recalculated with the aid of the 
tables. 

In the text of this Report and in Figures hereof the content 
oxygen is represented in mIll, the concentration of biogenic elem 
in microgram-atom per liter Ug-at/l), oxidation - in Ug O2 /1. 

(c) Hydrobiological Data 

The hydrobiological research comprised the collection
 

~plankton as well as the study of prawns,
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Plankton samples were collected at the oceanographic stations of the 
standard cross-sections, simultaneously with the hydrographic work. 

1. Water samples for the quantitative assessment of phytoplankton were 
taken with the Nansen bottle (BN-48) from levels 0, 10, 25, 50, 100 and 200 m. 
The samples were fixed by alcohol iodine solution and iodine potassium (lugol's 
solution). This is the best fixer for such fragile forms of phytoplankton as 
nagellate (Salah, 1963). Cells were calculated with the aid of an inversion 
microscope in a calculation chamber, 50 or tOO m a capacity as per the 1Jtermohl 

..me~hod (Utennohl, 1936 and 1958). 

Each sample was inspected twice and 1 litre of water was calculated for 
all organisms. 

This method gives the most reliable results of quanti,tative assessment 
of samples (Kreg, 1953, Joseph, 1953 ; Laevastu and Barnes, 1958). 

2. Zooplankton samples were collected by the Jeddy net (silk bolting 
cloth No. 38, water inlet diameter 37 c~). The samples were collected 
in layers between standard levels : during 1st and 2nd cruises - in layers 
200-100, 100-50, 50-25, 25-0 ; during 3rd and 4th cruises - in layers 200-150, 
150~100 ; 100-50, 50-25, 25-0. Apart from that, at all the stations total catches 
were 'carried out on level 100-0 and on the bottom - °(provided the depth 
was less than 100 m). The net was closed at the necessary depth with the 
'Nansen locking device. Samples were kept into glassware with a capacity of 
250 ml. and fixed by a 4 per cent fonnaline solution. 

In field conditions the total samples were preliminarily treated with 
the aim to find mass of zooplankton and determine the level of biomass. With 
this purpose in view samples' were examined through a binocular and their 
volume was measured by the Yashnov voluminometer (1959) thus enabling to 
undertake corrections of field work depending on the result. 

In the laboratory, the weight of total samples was determined and a good 
treatment of all samples was undertaken. To determine the weight, the 
sample was filter:ed through silk bolting cloth No. 25 (200 holes per inch), the 
sediment was dried on a filter paper for 2 minutes and weighed on an analy
tical balance. The result was recalculated in terms of 1 eU.m of filtered 

water. 
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d [. the final analysis of zooplankton.
The count method was use or trated up to a volume of 100 m!. 

The content of each sample was coneen k to a count chamber (Soviet
1e (1 or 5 ml) was ta en d 

Part of the dsamp'	 h b) and organisms were ~ter-
of	 the Bogorov c am er 1 ulat dspecialists lIla e use . I The results were reca c e 

nune. d and counted through a bmocu ar. 
f 1 ml of filtered water. 

in terms 0 • counted. through 
. ' d big larvae etc). were

Big	 organisms (SagItta, an th of plankton and 
"\ a whoI'e sampIe. Admixtures were separated from' e mass
 

I ded from the total biomass.
 
exc u d' 
. 3 111C trawl catch* served as the material for prawn biOJogyhtstu les. 

•	 r: k) 11 t1 e samples caug wereIn	 tIle case of small catches (~ess. th~n'l') ,'~~ :ml\' Ip.a'rt DI /11,- cl/ch Iidy
Llf'aced, wllt'rt>as III. tl ...... vJ bJU UHf .Ie ("'Sf" .":0 le~ 

Sl.lhjt'ctf'd III JrI":JlnJ?/.l/. 

Thl"	 /rr./lnw/lt pre.,ellted as [oHOJJ:S " 

(d/	 flH' rul,;,li qualltJ'ty of all prawns caught ~&lS calculated. 

(0) The species quantity and the .sex relationship of each species wer~ 
determined. 

I,)	 J);[[e"emiale<1 mass measurement (as per species and sex) 'If aU 

prawns was dUIlt>, the precision of mea~UI'ement being accurate to/l mm. 

't \vo lengths were taken ill to account : (t) the total body length.. from 
the outer edge of the eye to the end of the telson; (II) the length 
of the carapace from the outer end of the eye to the middle of the 
end	 of the' carapace. 

(d) All prawns were weighed and COunted separately as per species, sex 
and	 size. 

(I")	 The females were bilogically analyzed, including individual measu

rement, determination of the maturity stage, ,the ventricle content 
and the testa condition. 

The female maturity was detennined visually according to the 5-mark 
scale of the ovary maturity which is based On the results of histological 
studies of Penaeus prawn gonads carried out in 1970 by Mr. R.N. Buruko
vsky, a researcher of the Atlantic Research Institute of Oceanography and 
Fisheries (Ka1:.iningrad, USSR). 

• "I(*) The scope of· tho work implemented, lQcation of side·trawling a.nd their timing a~. 
refered to in the Section "Search a.nd Commercia.l work." . 
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<)TaLle v.- GONAD MATURITY SCALE OF PENAEUS FEMALE PRAWNS 

Stages 

I
 

II
 

III
 

IV
 

v 

Visual Condition of Ovaries 

Form of thin transparert threads 

Thin and turbid 

Visibly thickish of pir, kish colour 

Aspect of thick smooth pies lyir.g over the intestina1s, bright 
colour. 

Very thick with traL sverse creases aLd cripms, ()f bright colour, 
visibly grar.ulated. 

It should be kept in mind that the post-spawn gonad condition ("beat 
out") as per its histological struoture is very much similar to the 2nd stage 
of development and thus it is united with the latter. Hence, the 2nd stage 
of this scale unifies both first matured and secondarily matured. 

Apart from the visual determination of the prawn maturity, (table 3) 
histolbgical ovary samples were collected and will be treated later by pro EI
Hawary and used to detlermine in more detail the spawning seasons. 

Stomach and intestine contents were determined visually based on a 

4-point scale generally accepted. (Table 4). 

Table 4.-DIGESTIVE TRACT FILLING SCAI"E 

Visual filling of Stomach and IntestinePoints 

o Empt.y 

1 Filled-up far less than half 

2 Half-fdled 

3 Full-up 

I 
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Based on the above data the maturity index was calculated. 

All material was statistically treated, tabled, and mapped. 

(e) Ichthyological Data 

The iChthyological material was collected and treated according to 
the procedure commonly accepted. The catch of each trawling was sub· 
jected to a qualitative analysis. Mass measurement and weight was effected 
to the different classes. The main commercial fishes were sampled and 
biJogicaIly analysed. The biological analysis of fihses included the following 

1. Measuring and weighing. 

2. Determining the maturity stage based on the 6-point scale (juv II, 
III, IV, V, VI) and weighing the gonads of mature fish. 

3. Detennininf' the stomach based on the 4-point scale (0, ], 2) 3) and 
the visual qualitative composition of food. 

4. Sampling the scale and otolith to determine the age. 

5. Determining the fatness based on a 4-point scale (0, 1, 2, 3). 

In the course of oceanographic work, collection of ichtyoplankton was 
made in the surface layer and in the layer of 0-25 em. Samplss were taken 
with a Russ standard ova net (water inlet 80 em) while the ship was cruising 
at a low speed. 

(b) Procedure of Carrying out Search and Commercial Work. 

Search work was carried out with the aid of hydroaeoustic apparatus, 
trawl laying and attracting the fish by electrical light. 

Depending upon the object, seardh was made as follows : prawn search 
by means of control bottom trawling, bottom fish search by means of 
acoustic apparatus and control bottom trawlings ; Pelagic fish search by means 
of acoustic apparatus and control fishing gear laying with the utilization of 
light (side or board trap). 

The main objective of the work on the technology of commercial 
fisheries was to prcvide for the nonnal performance of fishing gear in 
the course of implementing research connected with catching fishery objects. 
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To attain the final goal, the programme of the expedition visualized the 
collection of data on oceanography, hydrobiology and ichthyology during 
the· four seasons of the year of study. 

The research programme was executed by two research institutions : on 
the Soviet part - the Azov Chernomorsky Research Institute, of Fisiheries and 
Oceanography, Kerch, and on the Egyptian part - the InSlt!i,tute of Oceano
graphy and Fisheries, Alexandria. 

Investigations were carried out from borad the Soviet rCl'iI('3.lrch 
ship "Ichthyolog" from September 1970 up to October 1971 in the south
eastern part of the Mediterranean Sea between latitudes 25°20' North and 
31°35' East. A more detailed work was carried out on the shelf area north 
of the Nile Delta - the main fishing area of Egypt. 

Four cruises were undertaken in the above area during the. following 
periods 

1 cruise - from Augsut 20 through October 20, 1970. 

2. cruise - from January 5 through March 1, 1971. 

3 cruise --.- from April 5 through June 10, 1971. 

4 cruise - from July 25 through October 9, 1971. 

The participants on the Soviet part were as follows : Azcherniro- V.A. 
Budnichenko, ichthyologist, chief of the 1st cruise, A.G. Grobov, Cando BioI. 
Sc., chief of the 2nd cruise, Y.P. Asseyev, hydrobiologist, A.S. Piot.rovsky 
and P.B. Tankevich, ichtyologists; 3rd cruise and 4th cruise; K.T. KhWlov, 
V.l. Dannikova, N.A. Ryabchikova and L.A. Kovalchuk, oceanologists; V.K. 
Yashkind, specialist on fishing gear, and S.V. Galkin, (translator-interpreter), 
took part in cruises 1 & 2. 

The list of the Egyptian participants from the Institute of Oceanography 
and Fisheries, ~lexandria is given in Table 2. They changed depending on 
the objectives of each curise. In addition to the participants listed above, 
Makram Amin Gerges, a post-graduate student at Moscow University took 

part in cruise 3, Wagdi Fahmi, Wadi a post graduate student at the All
Union Research Institute of Fisheries and Oceannography (VNIRO) also 

took part in cruises 3 & 4. 
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Before the beginning of the search and commercial work the preparation 
and adjustment of TAG-200 devices was affected to make vertical control 
measurements of vertical opening of trawls and their adjustment. 

The trawl stations were located in such a way so as to cover uniformly 
the area under study. The sites and routes of trawling were chosen based 
on the bottom relief, ClllTt'nts etc. investigated as a result of sounding device 
survey. The trawling routes were chosen so that the trawling depths should 

not vary to a substantial degree with only a gradual increase. 

During the autumn season the trawling was done with Polish trawls a 
20·meter bottom trawl and a 27.1 meter one. 

The 20-meter bottom trawl was equipped on the upper side with fifteen 
plastic units (the huoyancy of each being 14 kg), the lower side of the trawl 
was equipped with a soft ground rope (steel 1-vire rope with a diameter of ] 8 

mm, covered around with a tarred_hemp rope), consisting of three secti0!1s. 
The total weight of the soft ground rope is 240 kg, in the air and about 

170 kg in water. 

In addition to that, the ground rope was tied with small chains, the 
total ahain weight being 80 kg. Such gear was used during work at depths 
of 10 to 100 m. At depths of 100 to 400 m. 80 metal pieces (200 mm long 
each) were attached on the uppe::' side instead of plastic ones. The vertical 
trawl opening was of the order of 4.4 m. 

The laying-out pattern and gear of the 20-m bottom trawl is shown 

m Figs. 2 & 3. 

The 27.1-m Polish-made trawl was equipped on its upper side by ten 
plastic pieces, the lower one being attached with small chains, weighing 
about 20 kg in totto. Instead of cables, 15·m bare ends were used. The 
vertical opening of the trawl \vas of the order of 6.0 m. The laying out 
pattern and gear of the 27.1-m Polish-made trawl is represented in 
:Figs 4 & 5. 

The two later trawlings during the autumn season were executed under 

~_mergency conditions. During the first trawl which took place in the bay 
of Abukir, the lower plate, the square and the wings were damaged, the 

top and the bottom sets of the 27.1-m Polish-made haw] were torn. Instead 

of the torn trawl a 20-m bottom trawl was equipped. During the second 
sweep which took place in the gulf or SalJouUl the luwer seL and the trawl 

plate were torn. 
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SCHEME OF Riggirrg 20 m. bOTTOM 

. TRAWL 

FIG. 3.-Schematic representation of the 20m 
bottom trawI rigging. 
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FIG. 4. Rigging plan for the 27.t.m Polish trawl. 
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In addition to that (on September 24, 1970) one trawling was carried 
out by the Egyptian side. This trawl was equipped and worked under the 
guidance of the Egyptian specialists. The value of the Egyptian trawl did 
not exceed the ones of the above types of trawls, however the strength of 
the Egyptian trawl did not meet the demands of the operating conditions 
from board the ship "Ichthyolog". Thus, it was not used in the course of 

further work. 

During the winter, spring and summer seasons, trawling operations were 
carried out by a 20-m small-mesh bottom trawl designed by the Laboratory 
of Commercial Fisheries Engineering of the Azdherniro in 1966 (Fig. 6). The 

gear of the top and bottom sets of this trawl was in lme with the equipment 
of the 20-m bottom trawl. During the said period all the work was carried 
out by the trawl with such equipment. Trawlings undertaken withiu an 
area 100 m to 300 m deep constituted an exception. At these depths the 
traJWt was equipped on the upper side with 80 metal pieces and the central 

section of the soft ground rope was replaced by a stiff ground rope (Fig. 7) 
owing to the fact that the ground in this area was hard. The vertical 
opening of the trawl was of the order of 3.8 m. 

AU the -trawls viz. the 27.1-m Polish-mau.e one, the 20-m bottom trawl 
and the 20-m small-mesh bottom trawl whidh had been used both in the 
previous expedition by R/V "Ichthyorog" in 1965-1966 and in the present 
expedition proved to be up to the mark. 

Along with tIte trawling work in the areas under study there was a 
series of light stations for the purpose of finding a possibility of fish con
centration .with the artificial light sources. At all the light stations, observa
tions were taken for the fish behaviour within the light zone with the aid of 
a sounding device and visually. 

Each region was allotted two to three light stations. All in all in the 
course of the expedition, research work was carried out at 7 light stations, 
2and five side traps were installed. 

Underwater light sources of 1500 w lamps, S ts-83 type, of white colour, 
and 500 w lamps, RL type, of blue colour were used. Pelagic fish attracted 
by light were caught by a cone net and side trap, whose pattern is presented 
by Fig. 8 \& 9. 

The side trap represents a fIat net (<leI capWI1C 10.7/8-8- the drainage 

part and 10.76-10 - the main part), set on supports from the "Gercules" 
22-m wire rope with different setting coefficients vertically and horizontally. 
The trap ha,s the following dimensions while in setlting : 
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L=60m 

\'\l~ i9h t i rr oi t':IT 17kg 'In we ter .",~ kg. 
1.. c (.~nnect!n9 c[~·~n· 3 -Iobobin 400 mm . 
2- 5 tapJe N 2 5 

'.) 4 - RulJ b~r 'lJVQsh~r. 
5. s feel ro pe ~ 15ft mm. 

:FIG. 7. Celltnd sect,ion of the rigid gl'fJullli !(lpe. 

FIG. 8 and Fro. 9. COllstruchon plan for tho left net for a medium size 
refrigeration tra.wler. 
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33m- on the vertical. 

22m- on the top and bottom support. 

The upper support and the 5-m side support on each side are equip

ped with 120 pes. of foam plastic floats (dimensions 125 X 220). Binding 
rings were tied to the side sets every 2 m to pass binding ropes 70 m long. 
The middle of the top set is attached with a ring passing an endless 

loop serving to install and move a lamp. 

To deepen the bottom set of the trap, use is made of two weights, 
250 to 400 kg each. The weights are lowered on cushions held by the 
guiding rollers acording to the traweler scheme. The cushions are con
nected with the lower trap corners. The trawl winch takes care of the 
up-and-down movement of the cargo. 

In the case of formation of commercial fish concentration near the 

ship board a side trap is placed in position. 

The trap installation operation takes plaee as folloV\rs : 

The top set and part of the dell are thrown overhoard manually, 
the top set is drawn away from the board with the aid of the guy ropes 
upto the end of the discharge with a simultaneous loosening of the dell. 
After the trap is straightened up in the water the guy ropes are fixed 
followed by the loosening of the cushions with the weights and the lower 
set attached to them. At large depths not more than 33 meters of cushions 
are loosened (counting from the water surface). 

When fish is attracted by the light of the movahle lamp at the top set 
of the trap, trapping is started. 

The trawl winch is switched on, the weights are raised, the guy ropes 
of the trap are loosened and the binding ropes start to be removed. The 
lower set is raised overboard and the trap starts to be driven from the prow 
and the stern. The fish is driven to the central part of the trap. Having 
drawn the catch to create the necessary concentration, it is necessary to get 

down to pouring out the fish by means of a dropper. 

For the purpose of drying and hracing the side trap, (III 111{' rigId 

stcrn of the ship two metal booms, 8 to 10 carh, arc instalkd and hrar('d 

by means of guy ropes. 

One rigging block is fixed at each end 0 fthe boom to pass guyropcs 

of the trap. 
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Ill.· Oceanographic Characteristics of the south-eastern part 

of the Mediterranean Sea in 1970-1971. 

The oceanographic regime of the area in question falls under the 
influence of a number of factors which are detennined first of all by its 
geographic position. Among other things, first of all it is necessray to 

poilnt out a highly positive radiation balance, the value being 70.000 call sq. 

em per annum for this area. This fact accounts for a high water tem· 
perature and a strong evaportaion exeedmg 1200 mm per annum. 

Another factor determining the peculiarities of the regime in the south
eastern part of the Mediterranean sea is the neighbourhood of land with 

a dry continental climate. This accounts for a substantial prevalence of 
evaporation over precipitation, which resulted in a lower position of the 
level of the area in question as compared with the position of the west 
part of the Mediterranean Basin and the Atlantic Ocean. Therefore the 
Atlantic waters entering the Mediterranean sea are traced in the upper 
layers along the coasts of Egypt and are one of the factors detenuiniug 
the system of currents in this area. 

Below is given a description of the mam features of meteorological 

and oceanographic conditions of the south-eastern part of the Mediterranean 
sea in 1970-1971 and a comparison of these conditions with those which 
took place in 1966 (for analysis of interannum fluctations of the regime). 

(a) Meteorological Conditions : 

A specific feature of the wind regime over the water area of the 
Mediterranean sea is a prevalence of north-westerly winds over the greater 

part of the year. North-west and west-north-tWesterly winds prevail over 
the south-eastern part of the Mediterranean sea dtrring the winter time. During 

the summer time the winds keep to the said direction, however, the 
velocity is mu.,ch smaIler than that during the winter (Se:1yashin, 1949). 

During the autumn oceanographic survey of 1970, in September and 
the first half of Octoher, moderate north-westerly winds prevailed in the 
area under study: the average velocity being 5 ml sec and the wave disturbance 
being 3 points. The air temperature gradually dropped from 27°C in Sep
temher to 20°C in mid Octoher (Fig. 10). In the autumn of 1970 the 
cooling of tll~ sllr[<tce waters started earlier thall ill the autulllll of IY66 
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and was more intensive. In january-February 1971 prevalence was 
ved of the winds of the westerly and north-westerly directions. The av 
monthly wind velocity in January was equal to 4-5 m/sec, and in Feb 
8 m/sec. The wind disturbance> amounted to 4 balls at an average) 
times 6 to 7 balls. The air temperature changed within 14.0-18.5°C 

10). In the spring (in April) winds of small intensity and calms 
observed (2-4 m/sec), whereas in May the wind velocity increased u 
5-G Ill/sec. Its direction just as well as in the winter season rem 
north-westerly one. The wind disturbance varied from 2 to 4 balls. 
April-May the air temperature raised gradually to reach 24 lJ C in 
Wig. 11). In August 1971 in the course of the oceangraphic survey 

prevaling winds were northwest with an average velocity of 4-5 m, 

IJeing lowered to 3 m/ sec in September. During August-September; 
wave disturbance equalled 1-3 points, 2 points at an average. The', 
temperature changed within 25.5°C to 29.0°C, the highest tempera 
values being observed in the last third of August. During this time 

biggest changes of air temperature within 24 hours took place, in ce' 

cases these changes reached 4°C (Fig. 11). 

Besed on the analysis of meteorological conditions which were obse 
iLl the south-east part of the Ivlediterranean Sea in 1970-1971 and in 1 
it can be inferred that the air temperature substantially varied only d 
the summer and the a utulDn seasons, whereas the wind regime varied d 
the winter season. In August and October 1971 the air temperature 
I-3°C lower as compared with its values in the corresponding months 
1966. 

The wind activity 111 the winter of 1971 was higher tban that 
wi 11 ter of 1966. 

In the course of the expedition several 
logical conditions were reg-istered to have seriously hampered 
illallce of commercial fisheries in the area of research. 

(b) Distribution of Phyd~o-chemical Characteristics of Sea water. 

Temperature 

The oceanographic feature in question is one of the most impor 
physical charcateristics of sea water. The south-eastern part 
terranean Sea is subjected to great seasonal changes which 
to lODe. These changes are determined in the main by tbe 

of solar radiation. 
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The peculiarities of seasonal water temperature distribution III the area 

of study are given below. 

The autumn oceanographic survey in the south-eastern part of the 

~/Iediterranean Sea was carried out in September-October. Observations at 

the cross-sections from the Damietta mouth of the Nile, the cape of Borullos 

and the Bay of Abukir were carried out in mid September, and those on 

the cross-sections located west of the bay of Abukir, took place ~ month 

later. The surface water temperature in September in the area adjacent 

to the Nile mouth remained high as about 26.0°C in the open part and 

26.5-27.0°C near the Delta, (Fig. 12). However, the vertical distribution of 

the water temperature differed in the upper 100-m layer from its typical 

summer distribution by a deeper location of the leap layer (Fig. 13). By 

the middle of October, due to a sharp decrease in solar radiation, the 

air temperature dropped substantially. Within the sea area between the 
bay of Abukir and the bay of Salloum the temperature values varied within 

20° to 24°C. In November 1966 in the course of the oceanographic survey 

the water temperature everywhere on the surface exeeded 24°C. At other 

levels in 1966 these were also higher than in 1970. Hence, it can be 

mentioned that the autumn in question was much cooler than that of 1966. 

The biggest vertical temperature gradients in the area under study were 

observed between the levels 50-75 m (on the cross-section along the meri

dian of 29° Eastern latitude-in the layer of 75·100 m) and totaled 0.20·0.25 
degree per meter. 

According to the data of the winter oceanographic survey, the surfacf 

water temperature il} February 1971 varied from 15° to 18°C. Its minimum 

value (about 15°C)was observed in the hay of Abukir and the maximum ones 

(17:.8-18.0°C) - at stations located on the cross-sections from the mouth of 

Damietta to the bay of Salloum. The water temperature almost everywhere 

increased as you go away from the shore to the open sea (Fig. 14). The 

surface water temperature distribution was almost similar to that prevailing 

in February 1966. The vertical water temperature variations in the winter 

season of 1971 are shown on the cross-sections represented on Fig. 15. At 

the stations located in the western part of the area under study the homot

hermic layer was ohserved at a depth of 50-75 m. The majority of stations 

in the western part of the area showed almost unchanged water temperature 

vertically to depths of 100, 150 and even 200 m. Below the said levels the 

temperature slowly dropped and at a depth of 1000 ill reached 13.6°.13.7°C. 
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(dl Capo Borullos - seaward, in ~eptomber - Octoher, 1970.
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During very cold \vinter~ the surface waters of the area 

are likely to go down much deeper than the level of 200 ill aI1d~ 

the formation of deep waters of adjacent areas of the Mediterra, 

A steady rise of the water temperature in the south-eastern pa 
Mediterranean Sea normally starts at the end of March. (Rzhonsnits 

Data of the spring oceanographic survey showed that the surfa 

temperature in the second half of May, 1971, varied within the 

19.6°-22.0°C, but near the bottom (at a depth upto 50 m), i 
exceeded the temperature which was observed in Januarv. It was t 

in the littoral shallow areas in the South of the Ray of Arah and i~ 

near the mouth of Damietta. The temperature values in the' 

were almost similar to those in April, 1966. Only in the open I., 

under study, the water temperature in 11ay 1971 proved to be a 
higher than that in April 1966. Thus the heating-through of t 

water of the south-eastern part of the Mediterranean Sea in 1971 
active than that in the spring of 1966. 

The temperature leap rayer which practicaIIy disappears in 

observed in J\1ay at all stations. The depth of its lower boundary'

in the western direction from 20 to 25°e on the cross-section from 

upto 50 m on the cross-section from the Ray of Salloum. The values 

gradients were very small in the open areas of the sea and somewhat) 
near the shore (Fig. 16). 

From the observations recorded at the multi-sta,g'e station 

in may 1971, the daily temperature changes in the surface 1 
amounted to 0.5-0.7°e and were determined hF the odllV COU 

rao;a}-}o/7 balance. TlJe 25-m level sh()lI"('d Vt'/I" ;C'P'§P-'Z/
f/ . /7:Y" ,", ",'7,"J/eJUcll/aE/OR' (f/g: I?j. - < 

Ar .bIer elates /n Aug-ust 1971 the _
 
part of the sea ri]creased _ d h 1tater telllperature in the sout
 

all t e ~ur[ t 
part of the water a h . ,ace elllPerature values in 

rea reae eel 95 5° 27 olle S' '1
the water temperat '. -'" - . J. klm':r to the case l' 

ure Increased a th d' 
especial1y in the area d' s e Istanre from the shore
 

a Jacent to the N'l D 1 (

temperature distribution in Au t 1971 . lee ta Fig. 18). The
1966, but its absolute 1 gus . proved to be similar to that'
 

va ues were lower by n.50 -1.50C.
 
In the autW)J/7 0/ /970' I .
 

t ' In t]e Sprmg a d th
wa er tempera ture in th f. - n e $U])"}mer
• e sur ace la'.,"er . 1 

POlJdmg seasons of 1966 by 1° 0 ' ~as lOwer 
. -2 C at an average. 

c 

. 16. Vertical distrib 

(a) Salloulli] 

(c) Abu Kir ] 

for .}]a,y, Nil. 
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FIG. 17. Diurnal va,t jut.un of ~"ca ',Va~er temperature itt different depths in May J 1971. ' 
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The greatest vertical temperature gradients in August, 1971, were 

observed between levels 20-40 and 2()·:)Om. (Fig. 1~). In the littoral zone 
the lower boundary of the temperature leap was found to be at a depth of 

7.1 m. The maximum values of vertical gradients at certain stations were 

a.soc m. The increase in the thickness of the warmed-up layer near the shore 

in the Nile lllouth area during the SUlllmer of 1971 as compared to the 

position of the leap layer in ,the years preceding a sharp drop of the continental 

•	 drainage, can be explained by the improvement of conditions of vertical water 

intermixing determined hy an increase in the water density' on the surface 

on account of the drainage drop. 

Below the lOO-lll level the "vater temperature m the 1\1editerranean 

Sea decreases slowly with depth and its values change slightly during the year 

(Fig. 20). 

Salinity 

The distribution of salinity in the south-eastern part of the Mediter

ranean Sea is very complex. Thi's is ~aused by 'the interaction of various 

processes ; evaporation intensity, influx of waters as well as waters of high 

salinity from the Levant Sea and at last by land water influx which is 

however, greatly reduced for the last years. The surface water salinity 

distribution during the different seasons of 1970·197'1 is shown in Figs. 

21 - 24. In September-October 1970 the salinity values were high every

where. In the greater part of the water area these values exceeded 3n.O%0 
and only near the mouths the salinity ranged hetween 38.8 and 38.9°/c,0. 

In winter the salinity dropped everywhere, to 34.6 0/c, 0 especially in the 

Bay of Abukir. In the littoral zone this decrease was caused by the river 

drainage rise; whereas, in the remaining part of the sea area under study 

by the intensive replacement of the surface more saline waters wi/th 

the underlying less saline waters. As a result of this the salinity dropped 

greatly whereas on the lower boundary of ,the winter convection spread, 

a layer of maximum salinity was formed. In spring the salinity reserved its 

winter values in the greater part of the area except for the Bay of Abukir. 
In summer time the surface water salinity tended to increase everywhere, 

especially in the east part of the area 39.5-39.8 %0. Only in the Bay of 

Abukir it dropped by 0.5 'to 0.8 %0 as compared to its values in spring on 
account of the entrance of great quantities of brackish waters from Lake 

Edku. In summer, inspite of the increase in salinity the surface waters do not 

submerge as they do in winter, since owing to the high temperature their 

density is less than the dernsity of underlying waters of Atlantic origin. 
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SOVLF.:rP-DG YPTIAN FlXPliJI )ITTO~ H)'jO-1Hil 

The horizontal gradients of salinity in the most part of the area under 

were negligible. Salinity, as a rule, increased slowly so long as the Ii 
line was farther and farther behind. 

The seasonal salinity changes as a whole are not great, except . 

i\ile mouth area where the highest salinity values were observed in s 
the lowest ones in the littoral zone in winter, and beyond its r 
spring. 

The curves presented in Figs 20,25 & 26 show the verti,cal distribu 
salinity. During summer time, transformed Atlantic waters with 

salinity can be distinctly traced at depths of 50 to 100 m with an 
lying layer of water with a higher salinity (38.9 to 

values in the minimal salinity layer gradually increase 
%0 in the W c;st up to 38.70-38.90;00 in the Eam. In winter this 
hardly traced on account of the intermixing of waters down to a depth of 
at an average. The existence of layers with lower and higher sali 
a great influence on the densilty distribution and the water intermixi 

Below the level of 300 ill the salinity drops slowly until at a 

1200 ill where it reaches 38.7%0. 

Density and Stability 

The distribution of density in general depends upon two factor 

and temperature of the water. During the warm season of 1970
water density increased away from the shore in connection with the te 
drop in this direction. In the Nile mouth area where the salinity an 
the density are smoewhat influenc.ed by the land drainage, these . 

are more distinct (Table 5). 

In winter the density as measured farther and farther away 
littoral line decreased on the Arab Bay cross.section and on the cr 

west of it. On the contrary, the density increased in the said 
in the Nile mouth area, since the predominant influence on i' 
was exerted by salinity. As noted, in February, 1971, the spread of 
waters in the area adjacent to the Rosetta mouth was rather great; 

(*) The question of la.y0rs with higher and J~wer Salinity is
 

below.
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fIC. 25. Vertical distrihution of salinity in the sections : a) sa1loum "Bay _ Beaward 

b) Mersl1 Mai;rouh - seaward c) Al'at Bay - I:lt'uward anJ u) Ab.. ({if 

fay - seaward. in August 1971. 
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Table n.--VALUES OF t'5'T IN CERTAIN REGIONS OF THE SOUTH-EASTERN 

MEDITERRANEAN SEA IN DIFFERENT SEASONS OF 1966 AND 1971 

Description of 
cross ection 

Damietta-
Seaward 

Cape ofBor
ullos Reaward 

BLy ob u
kir Seaward 

Arab Bay 
Seaward 

Winter (February, 1966) 
5 miles 
Om 
DO miles 
Om 
300m 

28.22 

28.89 
29.33 

28.77 

28.94 
29.34 

28.70 

28.74 
29.14

28.76 

28.74
29.34 

(Febrwary 1971) 
5 miles 
Om 
50 miles 
Om 
300m 

28.27 

28.33 
29.02 

28.02 

28.43 
29.03 

25.71 

28.39 
28.93 

28.63 

28.00 
29.03 

Spring (April, 19(6) 
5 miles 
Om 
50 miles 
Om 
300m 

27.15 

27.9:) 
~9.19 

27.6\3 

28.00 
28.28 

27.20 

28.06 
29.04 

28.27 

28.18 
29.01 

(May, ]971) 
[) miles 
Om 
50 milps 
Om 
~~OOm 

2G.77 

27.7() 
~8. 94 

27.44 

27.69 
~8. 95 

27.10 

27.64 
29.00 

27.15 

27.06 
28.76 

S1tmmer (August, 1966) 
5 miles 
Om 
50 miles 
Om 
~OOm 

25.:~7 

25.98 
29.01 

25.73 

26.11 
29.09 

~4.30 

25.62 
28.99 

25.55 

25.97 
29.06 

(AUg1lSt 197]) 
5 miles 
Om 
50 miles 
Om 
300m 

25.80 

26.59 
28.51 

25.66 

26.29 
29.07 

24.40 

26.07 
29.02 

25.64 

25.84 
28.76 
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Seasonal densilty variations of the surface waters in the area of 
amounted to 2 points in most parts and about 3 points near the 
The highest values were observed in winter whereas the lowest ones' 
summer. The amplitude of the seasonal density changes decrea,sed by 
away from the shore and with depth (at the level of 300 m. it c 
during the year within 0.1 to 0.4). 

Data of surface water density in 1971 as compared with the correspo' 
values in 1966 was on the whole somewhat higher in summer and 10 
other seasons, especially in the area from the Bay of Almkir to the Ba 
Borullos in winter. 

The rise of density which takes place III the surface water layers i . 
cold time of the year result a reduction of its vertical gradient and, 
a decrease in the water mass stability within the area of study. Th 
the stability values, especially in the upper layers down to the la 
150-200 m in February 1971 were very low, and in certain cases ne 
As a result of this, there existed good conditions for a convection 
intermixing during the winter period and a biogenic base restoration in; 
upper layers of the sea. In spring, due to a water rtemperature rise, the sta 
in the layer of 0.-30·50 m. increased especially near the shore. In' 
summer of 1971 the stability sharply increased, the maximum values 
restored as a rule, in the layers of 30-50 and 50-75 m. At depths over 1 
stability values were not great throughout the whole year. 

In the area under study, since the temperature inversion is 
non-existent, the water temperature distribution cannot evoke a ne 
stability; the latter was caused only by the salinity distribution beyond' 
the zone of prevailJing land drainage. 

The stability distribution in 1971 within the greater part of the 
was analogous to that in 1966. During the winter the conditions of 
cal intennixing substantially varied only in the area from the Ba 
Abukir to Borullos. The water stability in the upper 10-m layer in Feb 
1971 was very high, which was attributed to the intermixing of the 
and the bottom waters in the said area. During the summers of 1971 
1966 noticeable variations in the stability distribution of water mass 
observed mainly in tq..e east part of the area of study whose greater 
except for the Bay of Abukir showed a lesser stability making for 
favourable conditions for water intermixing in the layers of 0-20 or 0-2 
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The best conditions for intermixing between the surface and the deep 
waters throughout the greater part of the year were in the littoral zone 
between the shore and the 30-50-m isobaths, excluding the area located 
between the Bay of Abukir and Rosetta. 

OXYGEN 

The Mediterranean Sea belongs to the well aerated regions of the 
\Vorld ocean. The oxygen concentration in the whole water column ill the 
various areas changes from 3.3 to 6.6 ml/l or 53 to 11~ per cent of saturation 

(Green & Carritt tables, 1967). 

The relatively high oxygen content in the whole water column is 
determined by their intensive dynamics and active water exchange with the 
Atlantic ocean. The Mediterranean Sea is one of the small productive 
regions of the World ocean (ZenkeviQh 1947, Vodjanitsky 1961 ; Greze, 
1963). In this connection the oxygen consumption for the oxidation of 
organic matter is not substantial. (Egorova, 1970). 

The research work carried out from September 1970 to August ]971 
within the 100·mile zone of the south-eastern part of the Mediterranean 
Sea showed that the waters of the investigated area in an seasons of the 
year were also well aerated throughout the water column (0-1200 meters) 
subjected to observations. 

On tLe whole, throughout the year, the concentration of dissolved 
oxygen in the surface waters varied from 4.4.1j to 6.35 ml/l, O[ 99-118 prf 

cent saturation (Green & Carr'iltt Itables) whereas at a depth of 1000 meters 
it varied from 3.59 to 4.78 mIll (62-83 per cent). 

In 1966 the oxygen content of the surface water varied from 4.42 to 
5.96 mIll (100-115 per cent saturwtion) in the investigated 50-mile area from 
Damietta to the Arab bay at a depth of 300 meters being 4.43-5.27 mIll 
(78-96 per cent), whereas in 1970·1971 at the same depth being 4.35-5.38 
(77.95 per cent). Hence, the dissolved oxygen content in water throughout 
'the whole of 1970-1971 in the upper 30q-m layer in the area of research was 
nearly similar to the one observed in 1966. In 1966 there were no observa
tions deeper than 300-m. The analysis of the cruves and cross-sections of the 

vertical distribution showed that th~ seasonal concentration change of dissolved 
oxygen in 1970-1971 was observed in the layer of 0-200 meters. Below 200 
meters there was a tendency for a gradual decrease of oxygen content to 
3.59·4.78 mIll (62-83 per cent) wit. the increase of depth, as referred to 
atiove, at a depth of 1000 meters. 
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high (Figs. 27 & 28). On the surface the oxygen values ~arie~ within 4-. , 
mIll (100-102 per cent) whereas the oxygen concentratIons In the area 
the bay of Abukir to Damietta somewhat lower than from the Arab bay 
B of SaUoum. The autu,mn oceanographicSiurvey was a double-stage prop 
ay\ . d t' th area from the . I se tembp.r the work 'was carne ou In e ~ 

~~~ ~ ~miet~~ while in October from the Bay of Sa))oum to the 
bay. On account of this the water temperature in the sUrf~ce. lay~r o~ these 
areas varied greatly. This caused the mentioned oxygen dlstnbutIon III the 

frNft?fg {llff. 
A characteristic feature of the vertical distribution of oxygen was the 

presence of a layer of the subsurface maximum in the layers 30-50 - 150-200 
meters with the oxygen content of 5.21-5.60 mIll. Such a distribution of 
oxygen seems to be due to the fact that below the layer of temperature 1eap 
there is another water mass present (see Hydrological Section). 

During Autumn, in the area of the Arab Bay, the Bay of Marsa-Matrouh 
and the Bay of SalIoum the water saturation wi,th d~ssoh71ed oxygen was insuf-. 
ficient in the layer of 0-30, 0-50 (sometimes in the layer of 0-100 m). 

In winter the dissolved oxygen content the surface was equal to 5.43-6.35' 
I. 

mIll (101-118 per cent) (Figs 27 & 28). The oxygen content in the area from ~ 
Damietta to the Bay of Abukir being somewhat higher than in the Bay of Arabs 
and the Bay of Marsa-Matr:OUh. Going away from the shore there was almost 
no contcentration of oxygen, for the 5-miIe stations in the Bay of Abukir and 
the Arab Bay. 

Under the influence of convection intermixing, the upper 200-m layer, 
showed comparatively unifonn values of oxygen which are asserted by its small 

. I d' (2 10-3 10-3 mIll) D . ..vertIca gra lents. - 06. --. urmg the season In questIOIl
1 

there was supersaturation of water oxygen of 18 per cent at the surface;
 
whereas at a depth of 150-200 m the wa·ter saturation with oxygen varied from
 
90 to 100 per cent (Fig. 29 C, & 30 C). In the Arab Bay the limit of 1()(J
 
per cent saturation was at a depth of 50 m. 

In spring the concentration of dissolved oxygen in the surface water layer. 
varied from 5.45 ml/l (100-112 per cent) and the oxygen distribution 
characterized by small horizontal gradients (Fig. 27), and the vertical distribu 
non was characterized by a steady ,increase of oxygen content with an increase 
depth. In the layer of 30-50 m it reached a maximum of 5.51-5.59 mIl 
(102-104 per cent). Down and deeper the oxygen content dropped where 
a depth of 200 ill it reached 4.64-5.22 mIll (87-96 per cent). 
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As in the previous season, in spring there was an oversaturation of oxygen 

of 15 to 20 per cent, in the upper layer and a 100 per cent saturation was 

reached at depths of 50 to 150 m. 

In order to determine the diurnal spring fluctuations of oxygen in the 
area of the Bay of Borullos, work was implemented at a diurnal station at a 
distance of 10 miles from the shore. Table 6 presents variations of hydrodhe
mical characterists at the diurnal station. The main oxygen producer is 

known to be the process of photosynthesis. A high transparancy of the 

walters of the Mediterranean Sea favours the production of oxygen and organic 
matter in the layer till the depth of 150-200 meters (Grese, 1963, Belgorodskaja, 
1965). The received data resulting showed that the process of photosynthesis 

influences very little the change of oxy~en concentration in the open sea areas. 
These data are in fu11 accord with Egorova's inference that "in the zone of 

photosynthesis of the Mediterranean Sea the consumption of oxygen for the 
oxidation of organic matter and its appearance due to the process of photosyn
thesis compensate each other" (Egorova, 1970). 

In summer the content of dissolved oxygen m surface water was 
characterized by its uniform distribution all over the area and varied from 4.51 
to 4.80 mill (Fig. 27), the overstaturation of water with oxygen on the surface 
being 2-5 per cent (Fig. 28). Due to a higher temperature of the surface 
layer, part of oxygen from this layer is released to the atmosphere. Tn umlerly
ing layers high concentrations of oxygen do keep for some time. As a result, 
under the temperature leap layer, a maximum concentration results (5.27-5.92 
mIll or 111-115 per cent) (Fig. 29 B, & Fig. 30 B). In the season in question in the 
layers of leap at a depth of 30-50 ill, oxygen vertical gradients reached maximal 
values of 0.13-0.11 mIll. 

The lower limit of the sub-surface maXimum was at a depth of 150-200 

m. where the oxygen concentration was 4.64-5.22 mIll (87.96 per cent), where<t's 
the maximum vertical gradient was 0.10 milL 

The boundary of 100-per cent saturation was observed at a depth of 
100-150 m. (Figs 29 d, and Fig. 30). 

Thus the dissolved oxygen content in water throughout the year wa~ 

sufficiently high and was characterized by a uniform distribution throughout 

the whole area. In spring, su~er and autumn the vertical superheating in 
the surface layer give rise to the maximum subsurface oxygen content with 
the upper limit at a leap upper depth (30-50 meters) and the lower limit at 
a depth of 150-200 meters. In winter the oxygen distribution in the layer of 
0-200 meters was unifonn. 
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Hydrogen Ion Variation 

Another ingredient alOng with oxygen is the hydrogen ion concentration 
of water (pH). An increase of pH value accounts for a consumption of carbon 
dioxide in the course of photosynthesis, whereas a decrease is a sign of ils 
involvement in the course of oxidizing processes. 

There are no available data on the pH distribution in the south-easterl1 
part of the Mediterranean Sea. It is only known that in the northeru part 
of the shallow-water area of the Adriatic sea (25-35 meters deep) waters 
of the near-bottom layer are characterized by very low values of pH - less 
than 8.0. In the Ionian sea at a depth of 1000 meters pH values are equal 
to 8.09 (Vitro.ck & Dobrzhanskaya, 1968). The horizontal distribution of pH 
values in the surface waters in different seasons in the south-eastern part of the 
Mediterranean sea is presented in Fig. 31. 

On the whole during autumn, pH values III the surface waters varied 
within the range of 7.54-8.31. An increase in pH values took place froIll 
east to west both in the surface and throughout the whole water column. 
Higher pH values ( > 8.20) were observed within the area from the Arab Bay 
to the Bay of SaUoum. Lower pH values (> 8.00) on the surface were chara
cteristic to the eastern part of the area from Damietta to the Bay of Abukir. 
At a depth of 1200 meters pH values ranged between 7.81 and 8.23. 

In winter, the surface pH values ranged from 7.91 to 8.21 and were 
distributed unifonnly throughout the water area. High pH values (9.14-9.1G) 
were characteristic to the 10-mile zone near the Bay of Borullos. This is 
likely to have been caused by the influence of waters from the lake of Borullos. 
Here also lower values of salinity, density and higher oxidation values were 
observed. Just the same as it was in the photosythesis layer and in the whole 
of the water column, pH values used to be some-what lower than in autulIIl) 
and spring and were equal to 7.73-8.20 at the level of 1200 meters. 

In spring pH values at the surface changed within the range of 8.03 to 
8.30. Somewhat higher values (8.21-8.25) as compared with the whole area 
were characteristic to the Arab Bay and the Bay of Borullos. In the whole 
of the water column, including the photosynthesis layer the pH values in spring 
were higher than in winter, however, along the cross-section from Damietta 

they were low.er than in winter. 
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Diurnal fLuctuations of pH values presented on Table 6, show that there 

were no substantial variations of pH values in the course of time. The 

analysis of pH value distribution in the plane of cross-sections indicates the fact 

that in the photosynthesis layers (0-50, 0-200 meters) comparatively high pH 

values (8.20-8.30) were observed. In general, pH values were of usual 

character, the deeper the lesser. At a depth of 1200 m tlu'oughout the year 

pH values ranged from 7.73 to 8.24 (depending on the season and the region 

of the water area investigated). 

DISTRIBUTION OF NUTRIENT SALTS 

Phosphates : According to published data, in the waters of the Mediter· 

ranean Sea the quantity of phosphates in the photosynthesis layer during 

most of the year does not exceed 0.03 ug-at P /1. Egorova (1966) points OUit 

that during the winter time in various regions an increase in the concentration 

of inorganic phosphorus from 0.03 to 0.26 ug-at P /1 was observed. The low 

concentration of phosphates in the Mediterranean Sea is mainly determined 

by the hydrological regime hampering their accumulation in the sea itself on 

account of their small ingress with the drainage waters and autflow to the 

Atlantic ocean and the Black sea (Egorova, 1966). 

The distribution of phosphates in the surface waters in the different 

seasons of 1970-1971 is presented in Fig. 32. In autumn the phosphate 

content varied from zero to 0.27 ug-at P /1. In the circumlittoral 5-m zone 

111 the area from Damietta to the Cape of Borullos, the phosphate values amoun· 

ted to 016-5.23 ug-at P /1. However, there were no phosphates at all in the 

circumlittoral 5-m zone west of the cape of Borullos to the Bay of Salloum. At 

a distance of 10-20 miles from the shore throughout the whole area it was 

possible to trace the phosphate content from 0.03 to 0.23 ug - at P /1. North 

of 32°N Lat. in the area of the Cape of Borullos to the Bay of Mersa-Matrouh 
no phospates were present. Regarding the vertical phosphate distribution it 
should be noted that they are almost completely unavailable in the area of 
the Bay of Abukir, the Bay of Mersa-Matrouh, the Bay of Salloum down to 
a depth of 200 m. On the Damietta cross-section the phosphate concentration 
totaled 0.06-0.23 ug-at P /1, whereas on the cross-section from the Arab Bay 
0.05-0.15 ug-at P /1. Over 200 m deep in the whole area the phosphate 
content tended to increase with depth (especially below 500 m) from 0.06 to 

0.40 ug-at P/1 at the level or 1200. 
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FI :. 33. phospate distribution, in microgram-atolls P fL, along the sections of Damietta 
and Yorsa Ma.troub during the winter (a. b) and the summer (c. d) of 1971. 

63 

o 

~ ~ 3~ ~1 ~ 

OJ . ....._~!.t!..~'!>-_.. 'GO~ ,_.:'::;; 

~ 
_" _... .. -I'!!  , 

.~a ~~~--D:_-':<:::-:'~-'~"::-=--=:;' 
,00 lOt _~en:;;'-~ 

J /" ~ D" • 10~ ....-: 
~ -~ ~ " .HS ,~ .'!!l .~-_I . r'" 'I' 

I 
%01. - '.:. - - - ..-l. ....J - - -
'i./Jili -rc;----- .......-~ . c----~ ---= ~.:'

~".,. ~.-,;,., 

• -- .~ D·'.... •11 /' / ----a·ss·-"". C
• ~"- • O.tl ' ....  - ';  .. 

I 

:1 
1 0 0J_'14 .1 

1~ 

_... -....:::-......- -  -

~>I~~ 
ltD 910 

I 
I 
I 
I 

\ 
\ 

c 

•• ,; 7111, 

nULt. tNSrt. OCEAN. & FISH. A.R.E. VOL. 5. 1975 

.., 
I 

... 

In winter the phosphate concentration at the surface (except for a 75
mile-station in the area of the Bay of Mersa~Matrouh) varied from 0.05 to 
0.20 ug-at P / t. A slight increase in the concentration took place from east 
to west, and a decrease - from south to north in the area of the Bay of Mersa. 
Matrouh. For the season in question a more or less even phosphate distribution 
is characteristic in the zone of convection intermixing to a depth of 150-200 
m below whi~ the phosphate concentration increased slightly and at 1200 m 
totaled 0.08-0.28 ug-at P /.1 (Fig. 33 a & c). 
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In spring the values. of phosphate content ranged from 0.05 to 0.54 lUg

at PI 1. In the Bay of Abuki rthe maximum phosphate concentration 

observed was 0.45 ug-at PI 1 a:t a 5-mile staltion and 0.27 ug-at Pilat a 50-mille 

station. For this season the verticall phoo.phate distribution is characterized by. 

a lower concentration of phosphates (0.05-0.08 ug-at PI 1) :in the layer of 0-200, 

()·250 m. (depending upon the area). ,A 20-mile zone (10-40- meters deep) 

ill tile area of the Bay of Borullbs and the Bay of Ahukir was characterized by 

a higher phosphate content (0.11-0.45 ug-at P/1) down the whole depth. 

/\1t a dept hof 1200 m. the phospha:te values tota1led 0.06-0.54 ug-af P/l 

Lower phosphate ooncentration (0.00-013 ug-at Pfl) ontlhe 

cOlllpared to other seasons was characteristic for the 'summer ··stflson. ~ 

highest phosphate ccnten:tl (0.04-0.13 ug-at PI 1) 'Was observed lin the area 0 

1);.1l11ietta, the Cape of Borulilos, in the 20-mile zone of the Bay of Abukir ~ 

at some stations in the westlern pant of the region. The central part of 

waer area irivestigated was characterized by minimal (0.00-0.02 'v~-at 

phosphate concentrations. 

The westermnost area - the Bay of Sallum - was characte!ized by a 

plete absence of phosphates in the upper 200-meter wa~e, column. 

phospbate concentration within 0.05-0.10 ug-at PI 1 is ovserv~d in the 

from 0 tiD 2()0 meiters in the area from Damietta to the Bay of Mer-sa-Mat 

(Fig. 33 c. & d.). Approximately at the depth of thermowedge (30-50 met 

the phospha te con tent increased upto 0.10-0.15 ug-alt PI 1. 

Below 200 metiers there was a tenden~y for a slight nicrease qf phosp 

content with depth thro~ghout the whole, regIon" ;Sltarting .from 500 mete 

tel1dency to increase tlhe phosphae content w;s more pronounced and 

level of 1200 meters the phosphate content was 0.10-0.21 ug-at P/l. 

Hence, the total level of the phosphate content in the surface lay 

low. In summer, in a number of araSl, pehosphates were non-availlable at' 

The area from Damietta to the Bay of Abuki,r was distinguilshed by a h' 

phosphate content in aliI seasons as compared to the remaining -part of 

\vater area investigated. A pronounced increase in the phosphate cout 

'all seasons was observed only starting from a depth of 400-505 mete~ 

spring the 
~.78 ug-at
;lthe siil!icate 

1zonl of the 
hole there 
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Si~icatles : 
Fig. 34 presents Ithe sillicate distribution at the surface in the different 

seasons of 1970-1971. In alUltumn their concentration in the whole region 

varied from 1.28 to 12.28 ug-at Si l/1. A highlr siJlicate content (2.79-12.28 

ug-/at Sifl) boith at the surface and throughout the whole depth was na.ticed 
In the circumlti,ttoral zone itselif in the area of Damietta - dle Bay of Abukir. 

Beyond the 1imits of !this. zone in the whol eaf the water area horizontal 

gardients in the SIi,licate distribution are low or insignificant. It is characteris

tic for autumn to have a smaH (2.5-6.2 ug-at Sil/l!) subsurface sillicatl maximum 
at 1 depth of 10 Ometers and an intermediate layer with a lower sillicate con

centration in the water column 20-50 or 100.200 meters (deplnding on the 

region). 

Seasonal changes in the siEcate content took place in the upper 200-m 

water la.yer, below which a rdative concentration throuJghout the year and 
a cleanly pronounted regularity of 'their increase with depth was observed 

(Fig 35). 

In winter, as wen as in autumn, a higher si,licate concentratoin (3.20-15-86 

ug-at Sill) was characteriSitic of the 5-m'i:le zone from Damietta ;to the Bay 
of Abukir. Farther from the shore, the tendency for thl silicate content to 

decrea:se is more pronunced. The vertical silicate distribution under the 
influencl of convection intermixing down to a depth of 200-250 meters 

was comparativelly uniform (Fig. 35 a,c). The silicate concentration in this 

column was equall to 1'.2-2.. 0 ug-at Si/1 and the same for the SaLIoum cross
section being ,lesS! than 1.0 lUg-at Si11. 

In spring the siil~cate values atl the surlace varild within the range of 

0.09 to 4.78 ug-at Sill 1. In the area 0 fthe Bay of Abukir and th~ Bay of 

Satroum Ithe si£icate content was equal to 3.54-4.78 ug-at Sill, whereas in the 

20 mile zonl of the Bay of Boru1los and ,~he Arab Bay 0.09-0.74 ug-at SiJ/1. 
On the whole there waS! a tendency for the sil!icate content to decrease from 

south to north except for 'Ithe area of DamitJ~la. Here the contentration of 

silicates varied from 1.43 to 2.53 ug-at SilL In the vertical distribution of 

silicate as compared to wiDl~r, the layer of 0.200 melters showed a deerlase in 

its content especially in the 20-mi:l1e zone off Damietta, the Bay of Boru~los 

and thl Ara bBay a:long the cross-section from the Bay of Mersa-Maltrouh, the 

silical~ vallues were Ie:!) than 1.00 ug-at Si'fl, down to the depth of 100 meters. 

In tthe area of the Bay of Sallbum a sharp increase in the $ilicate concen
tration as comparld with the winter season was observed. 
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Jn summer the silicate content at the surfarc was equal to 0.20-10·54
ug-at Si/1. The silicate content buth at thc surface and throughout the 
depth was high (3.09-10.,14 ug-at 5i/1) in the narrow 5-mile zone from 
Damietta to the Bay of ..:\bukir. West of ALukir the silicate concentration 
decreased to 0.79 ug-at Sifl in the Bay of Salloum. In summer, as well as 
in spring, a regular decrease of silicate content was observed going farther 
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.( 
,~ . I ... 

from the shore. At a depth of 10 meters a subsurface silicate maximum 
discovered (0.90-2.42 ug-at Si/ 1). In the area of the Cape of Boru' 

I/~.
observation was made of a layer with a lower silicate concentration (less-t ".'	 , .

. 
, ": t , ..1.00 ug-at Si/), its upper limit being at a depth of 20 meters and the 10 , ..... 

one being at a depth of 75-100 meters. ~ ~ , " 
\ ,

In the area of the Bay of SaHoum the lower boundary of this '.
at the level of 150-200 meters (Fig. 35 c,d).	 

,,,, 
In the Bay of Abukir there was a layer with a higher silicate con	 f 

l{more than 1 ug-at Si/1) at the depth of the temperature leap (.	 t, 
n~~r0·	 I '\

) 
l 

Thus, the zone from Damietta to the Bay of Abukir differed from; 
remaining investigated water area throughout the year by a higher co 
ration of silicate content, the farther from the shore, the lesser the 
of silicates. 

Seasonal variations Ul the silicate content took place win thin the 
of 0-200 meters and were expressed by the availability of higher con 

tions of silicates in the leap layer, in the water sheet with lower silicat i 

centrates (1.00 ug-at Si /1) and in the subsurface silicate maximum at a 

of 10m. Below 200m there was a relative stability of silicate concen. 
throughout the year with a clearly pronounced regular increase with 

Nitrities : 

The distribution of nitrites at the surface In the south-eastern 
the Mediterranean Sea 111 vanous seasons of 1970-1971 is represen 
Fig. 36. 

In autumn the content of mtnte nitrogen In the surface sea 
totaled 0.00-0.13 N0 

2 
- N ug-atj1 in the whole sea area under inves 

The nitrite content decreased going farther from the shore. Only' 
Arab Bay there was a slight increase of nitrites from the shore seawar' 

In winter the distribution of nitrites at the surface was 

its concentration varied from 0.00 to 0.11 ug-at No:!-N/l. 

In spring the nitrite content varied from 0.00 to 0.16 ug-at No~~ 

The highest concentrations were registered in the Bay of Abukir. t~ 

In summer ni,trite concentration at the surface was 0.00-0.17 ug-at i 

In spring the nitrite content varied from 0.00 to 
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V1G. :lG. Sul'fac8 dif>ll'ibutiou of nitrite. in ~'g. a.t.NOz • NIl in the south.eastel'U 

M.editerranean during the di\l~rent I;Cllo~ons u'i 'l..'lltl -SU"'1.. 
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In the region off Damietta and the Bay of Borullos, as well as along, 
the whole shoreline no nitri:tes were available. A slight :tendency to. 
increase their concentration was observed in the direction south-north and 
east~west in the area from the Bay of Abukir to the Bay of Salloum. In 
the photosynithetic lay,er (0-75, 0-100m) there was a decrease in the nitrite 
centration with depth from 0.06 to 0.000 ug-at N0

2 
-N/1. However, und 

the photic layer at a depth of ISO-200m, as well as in the temperature lea 
layer (30-50 m) a maximum of 0.10·0.16 ug-at Noz-n/1 was record 
BelOlW 150-200 m. its concentration decreased to analytical zero. It seems 
be connected with the transition intermediate form of nitrogen, from nitrit 

-to the final form of nitrate. 

Nitrates: 

The distribution of nitrates at the surface III the south-east 
the Mediterranean Sea' in different seasons is presented in Fig. 37. 

A characteristic feature .of the vertical distribution of ,nitrates is the' 

extremely low values in the upper 100-m water layer, except for the surf 
layer in the area between the mouth of Rosetta and Alexandria. 

The nitrate content gradually increases with depth and reaches
 
ug-at No

2
-N/1 at levels of 600-800 m.
 

Oxidation: 

This hydrochemical characteristic of sea water Was determined ado..
 
mile stations in winter, spring and autumn.
 

In winter the oxidation changed in the surface waters from 0.10 to O.
 
mg O2 /1. Its higher values (0.50-0.80 mg 0z/1) were recorded in the cir
 
littoral 10-mile zone. The farther from the shore, the smaller became
 
oxidation value, ranging from 0.60 to 0.10 mg O2 /1.
 

In spring in the surface water the oxidation was equal to 0.27.0.60 
Odt. It5 lower values (0.27-0.40 mg 0z/1) as compared to the winter se 
were recorded in the littoral zone between Damietta and the Arab 
At the diurnal station in the region of the Bay of Borullos the maxim 
on the surface, (i.e. 0.60 mg O2 /1) was recorded alt 12.00, whereas the mi " 
one - 0.24 mg 0/1 at 18.00. During the day it changed, from 0.24 mg 
to 0.63 mg 0)1 in the deep layers at 12.00. 
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Fig. 37 Surface distqbution of nitrate (microgram-at oms NOa/L) in the 
South-eastern Mediterranean during the different seasons of the year. 
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In spring the oxidation values on the surface we're less than those • 
other seasons and amounted to 0.22-0.52 mg O2 / L The farther from 
shore, the higher became the oxidation· up to 0.46-0.52 mg O'.!./l. 

Throughout the year it was observed that:' the deeper the lesser tl' 
tendency to oxidation. In the circumlittoral zone limited by the isoba 
50 meters oxidation values range frorn 0.24 0.31 mg 0d 1, whereas In 

layer of 1000-1260 meters - it varies from 0.11 to 0.-24 mg 0d 1. 

Continental Flow 

According to the data of the Ministry Of Public works the gross avera 
annual flow of Rosetta and Damietta, the main river 
river from 1912 to 1942, amounted to about 62 km 3

• 

In the years after 1956, except 1964, the Nile flow was continuously 
below this figure (Table 7). This was accounted for by the irrigation drough 
and partially by climatic factors. The average annual Nile flow from 1956 
tfJ 1964 was equal to 43 km3

,. 

In 1965 due to the fact that the Nile was regulated, the flow decrease 
tu 36 km3 , whereas in 1966 it amounted only to 3.2 km3, In 1967 the 
river flow increased to 21.5 km3 • In the following years up till now the 

annual flow of the Nile river has been maintained at a very low level of 4, 
km3 at an average. Thus, a gradual decrease of the Kite flow began actually, 
in the 1950' ies, in the main, on account of the decrease of the Damiet 
flow, which used to be the main river branch of the Nile. 

From 1912 to 1942 the average annual flow of Damietta was almost 
three times as much as the flow of Rosetta. In the following years a 

substantial redistribution of the Nile flow took place where its biggest pa 

started to flow seawards through the Rosetta branch. From 1956 to 1965· 
the annual flow of the Damietta branch was reduced by 28 km3

• and 
was equal in these years only to half the flow of the Rosetta branch. In 
April 1965 the flow of the Nile waters to the Mediterranean Sea through I 

the Damietta branch was stopped completely. At present only the river' 

branoh of Rosetta is functioning, only during the winter season. 
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In the past the flow of the Rosetta and the Damietta river branch' 
was completely regulated by a system of temporary dams constructed 
these river branches. The discharge of fresh waters usuaJIy took place fr 
July or August to January. The maximum flow was recorded in Octo 
and was equal to 25-30 per cent of the Nile flow per annum. 

At present the main flow of Rosetta branch is observed in winter. 
two months, i.e. January and February, over 50 per cent of the ann 
flow enters the sea. 

The autumn flood so characteristic for the Nile flow in the past 
not take pl'ace at presenlt. Thus after the Nile river had been regulated, 
flow have been reduced sharply, and its annual distribution have also c 
ged considerably. Owing tD the reduction of the Nile flow, its share 
enriching the waters with biogenic substances in the area under study 
considerably shrunk. 

The river flow reduction is accompanied also by a gradual increase 
the quantity of drainage water discharged from the cultivated land 
irrigation. Due to this fact, the main coastal lagoons of Egypt, i.e. 
HomIIos and Manzala, are at present an add~tional source of fresh wa. 
In certain months, especially during the summer, their gross discharge ex 
the Rosetta discharge amount and exerts a noticeable influence on· 
region of adjacent sea areas. 

d) Currents : 

There are three main factors affecting the water movement
 
Mediterranean Sea.
 

1. The force of the horizontal gradient determined by the level d~fer
 

of the Mediterranean Sea and the Atlantic ocean, this fact accoun
 
the entrance of Atlantic waters into the Mediterranean Sea in the
 
layer resulting in a stable east current. The latter can be clearly
 
along the northern shore-line of Africa, including the shores of Egypt.
 

2. The force of the horizontal pressure gradient caused by the
 
density difference in the said basins. This results in discharging the M
 
fa.nean waters into the Atlantic ocean in deep layers.
 

3. The force of tangential tension caused by the wind. The 
of north-westerly winds over the Mediterranean Sea during the greater., 
of the year enchances the constant eastward water movement. 

The surface current in the Mediterranean Sea is a cyclonic one d 
the effect of the Coriolis force. 
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There is a number of gyres in the Mediterranean Sea, one being located 
in the south-east part. During the warm season of the year the water 
movement in the area of this gyre is cyclonic, the bearings of the central 
part being the meridians of 25-27° E Long. In winter the currents change 
their direction to the opposite and the speeds increase. The centre of 
the anticyclonic gyre is moved eastwards to the area of 30° E.Long (Ovchi'n
nikov, 1965 & 1966). Between the shores and the said gyres there is an 
eastward water movement. 

The characteristics of sea currents in the area under study vary greatly 
with distance from the shore. In the area adjacent to the Delta the currents 
are mainly caused by the wind and partly by the level gradient which lowers 
from the shore to the open sea. Constant currents are very weak here. In 
the area south of isobath 50 a steady permanent current prevails with a 
speed of 1 knot. 

Before the Nile river had been regulated, during the flood, in the area 
of the Delta there took place a rise of the shore level, which was especially 
substantial near the mouth of Rosetta. The level leaning resulted in the 
creation of force of the horizontal presseure gradient, which was directed 
north and which caused spreading of the Rosetta waters in this direction at 
speed of 4 to 6 knots (Gorgy, 1966). The farther from the shore, the weaker 
becomes the force of the horizontal pressure gradient, whereas the constituent 
directed eastward grows. In the area in which the force of horizontal pressure 
gradient is equal to the sum of constituents of the wind effect on the water 
and the Coriolis force the current direction in the surface layer changed to 
the eastern side whereas the current speed decreased to 0.7 - 1.0. 

Near the Damietta mouth the level slope from the shore in the littoral 
zone is well in accord with the distribution maps of the density conditions 
(60) and the current velocities calculated on the basis of the said data which 
are given in the work of Ralim (1967). 

Near the Damietta mouth the level slope from the shore In the direction 
of the open sea was much smaller t1~an that in the area of Rosetta. As a 
result of this Nile water soon after passing from the mouth spread mainly 
eastwards' or so_uth-eastwards where in one week they reach Port Said 

. (Halim, 1.960). 

At present the Nile waters do not create such a level rise near the shore 
as in the ,past. Due to the decrei:.lse in the level the surface current near 
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the Nile Delta have sharply droppped. According to data obtained' 
instrumental current measurement undertaken in the area investigated f 
board RjV "Ichthyolog" in 1966 and 1971 the total velocity rarely excee 

0.5 knots ('). 

During 1970·1971 in nearly all the Nile mouth area the cu 
directions were mainly from west 'to east. A more distinct eastward m. 
ment was pronounced in summer while in winter it was traced between, 

shore and the 50-75-meter isobath. North of 32° N Lat. the water 
was observed to be in the western direction. 

Thus, after the sharp decrease of the Nile flow the force of the hor' 
pressure gradient i,n the' formation of the currents in the Nile mouth 
became considerably lower and accordingly there was a rise in the influ. 
of the tangential wind pressure, the main cause accounting for the 
movement on the shelf. 

The shelf currents located north of the Nile Delta greatly influence. 
prawn larvae survival in this area. Owing to the effect of the Co . 
force in the surface layer it has a constituent direction to the south. 
resulted in conveyance of the prawn larvae and juveniles shorewards, w 

the conditions of their existence are more favourable. 

(e ) Water masses : 

The vertical hydrological structure of the water column of the Me . 
ranean Sea was considered in a number of works devoted to the inve 
tion of this basin (Wust, 1959 ; Lacombe and Tchernia, 1960; Gorgy 
Shaheen, 1964; Moskalenko and Ovchinnickov 1965 ; Gorgy, 1966; 
et al 1967 ; Morcos, 1967). 

In the detailed work by Moskalenko and Ovchinnikov (1965) it is 
tioned thalt there are three water masses in the basin under investiga, 
a lower salinity water mass, a hi;gher salinity water mass and a dee, 
water mass and apart from that,/in 'summer a surface water mass is fa 
characterized by a high temperature a~d salinity. However, in this 
just as is in the others referred to above, the area adjacent to the coast of E, 

i;; ~ot dealt with. However" the hydrologic.al structure of the 

(I) The CUl'['fmt characterh,tics in the area of the F.gyptian shelf were considere 
all ·fletailby V. B. gzhonenisky in the pnblien.tion "Tho Oceanographic Characteriot.ic of 
South F:a.st PR.rt. of the Medit.erranea.n Sea." (1970). Therefore in this Report t,hese· 
are not refe1'l'ed to. 

13:
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in this area is more complicated as compared to the water column of the 

open part of the Mediterranean Sea, a fact which is mainh determined by the 

Nile river flow. 

In recent years several work was published about the water masses of 

the south-eastern part of the Mediterranean 8ea (Gorgy, 1966, Halim et al. 
19~9, Morcos, 1967). Beside the~, it is necessary to point out the ·w.ork by 
Halim (1960), Halim e,~ al (1967), which is based on the observations under

taken in the area under study in October 1964. The authors showed that 

in the area adjacent to the Nile Delta within the upper 30-40·meters layer 
there are two distinctly pronounced water masses -: the surface one with a 

low salinity of the sea water and the water mass of maximum salinity. The 
depth of the surface water mass is only about several meters while the depth 

of the second one is 20 to 30 meters. As to its characteristics this water mass 
corresponds to the surface mass according to the classification by Moskalenko 

and Ovchinnikov (1965). The quoted work by Halim et al. ( 1967) is based 
on a small amount of data gathered for one season. Therefore it is deemed
 

feasible on the basis of "the observations and material gathered as a result
 
of investigations undertaken in the south-eastern part of the Mediterranean
 

Sea in 1970-1971, except for ithe a~ea near the mouth of Rosetta and the
 
Bay of Abukir, to throw light on the most important peculiarities of the
 

water column during the cold and the warm seasons of the year.
 

The TS-curves }<~ig 38a based on temperature and ·salin.ity observations 
during the summer season of 1971 showed that during- this ti~1e of the year the 

following water masses are distinct : 

1. A surface water mass located m the layer from 0 to 30-50 m. with 

a temperature of 22-28"0 and a salinity of 38.8-39.6%0' 

2. A water mass of lower salinity formed from the Atlantic waters and 

having such characteristics: T = 17-23°C: 8 = 38.6-38.8 %0. The core 
of this water mass lies in the layer of 50·75 m. With the advance in the 
eastern direction and due to the intermixing with the upper and the lower 
layers, the salinity of the water mass in question rises and the depth of the 

core bottom increases. 

3. An intermediate water mass of a higher salinity located at depths 

from 150 to 400 m (1'= 15-17°C; 8=38.9-79.0 %0')' 

4. A deep-layer water mass located below the 400-m level. Within this 
water mass in the layer of 400-1200 TIl the temperature is equal to 13.6.15.0°C; 
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the salinity is 386-388°/ Th 1 . . 
. . /00' e C lal"acten:stlC:S of this water mass is 

unclIangeable clIrougllOut tlIe year. 
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FIG. 38lh TS curves ba.qed on tempera.ture and salinity observatious in the 

South-eastern Mediterra.nean during the summer of 1971. 

Moskalenko and Ovchinnikov (1965) pointed out that the intermedia 
water mass is formed ~n the northern paI'lt of the Levanti Sea and partly · 
the south·east of the Crete basin in winter; from where it moves in 
south-west direction and graduaI'ly submerges. The charts of the maxim 
salinity layer distribution is well in accordance with the data of Wiist (19 
Lacombe and Techernia (1960). 

In our opinion, in cold winter, for example in 1971 when convect 
mixing takes place down to an average depth of 300 m, this water mass 
formed in the south-east part of the Mediterranean Sea adjacent to the co 
of Egypt. 
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Morcos (1967) also does not exclude the possibility of forming an inter
mediate water layer of higher salinity in the said region. 

Let us see the vertical hydrological structure of the south.east part of the 
Mediterranean Sea during the winter time. Fig. 38b represents TS curves 
drawn on the basis of our observations during the cold season of 1970-1971. 
It seems that in winter within the layer in question there are only two water 

masses; the upper one and the abyssal one. 

At present there are changes in the formation and the distribution of 
water masses caused by a sharp decrease of the river discharge, which resulted 
during the summer time in the disappearance of the surface water mass of 
low salinity whose existenc,e had been pointed out by HaEm (1967) before 
the Nile regulation, whereas the winter time of the year caused the intensity 
of convection. Consequently, in the south-east part of the Mediterranean 
Sea within the layer under consideration, down to 1200 m. - during the 
warm season of the year there are four water masses, and not five as it used 
to be mentioned before the regulation of the Nile flow. During the winter, 
however, because of a decrease in the vertical &tability, the surface waters 
submerge very deeply. 

Conclusions : 

The analysis of oceanographic data enable us to make the following 
conclusions : 

1. The water temperature m the area under study in the layer of 
0-75 m is subjected to hig seasonal changes (about 8-10~)C) which are deter
mined by the annual cuurse of solar raLliation. The inter-layer tempe~a

ture changes in the abyssal layers are small. 

2. A special feature of the water temperature di~tribution in the surface 
layer is a rise in its values going farther from the shore during autumn and 
winter while in spring and summer, it decreases in this direction. 

3. In autumn, summer and spring of 1970-1971 the water temperature 
was lower than in the corresponding seasons of 1966. 

4. The vertical distribution of salinity in the south-east part of the Medi
terranea Sea is very complicated because of the presence of layers with lower 
and higher values of salinity. The existence of these layers affects greatl:; 
the density distribution and mixing of water measses. 

6 
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5. Due to intensive cooling of surface waters during the cold season the 
convection mixing spreads to a depth of 150·300 m. 

6. On the shelf off the Nile Delta, eastern water movement prevails. 
The speed of currents changes from 10 em-sec near the coast upto 50 cm/sed 
in the open sea. 

7. During the warm season of the year, in the area under study, four 
water meases can be distinguished : the surface one characterized by a high 
temperature and salinity; a transfonned Atlantic one with low salinity, an 
intermediate water mass with a higher salinity and an abyssal water mass. 

In winter there are two water masses, the winter surface water mass 
and the abyssal water iLass. 

8. In 1965 and especially in 1968 a sharp reduction of the Nile dischar
ge took place, now being only 4.4 km3 per annum. 

9. The decrease of continental flow caused substantial changes in the' 
physicochemical characteristics distribution as well as in the formation and 
distribution of water masses in the area located north of the Nile Delta. 

10. Waters of the south-east part of the Mediterranean Sea are very 
well aerated during the year. The content of dissolved oxygen in water 
on the surface was equal to 4.45-6.35 mill (99-118 per cent), whereas at 
a depth of 1000 meters 3.59-4.78 m!. (62·83 per cent). 

11. The content of Nutrient salts III the waters of the Mediter
ranean sea is not high. The concentration of phosphates in the surface layer 
of the south-east part of this basin does not exceed 0.5 I1g-at PI 1, nitrates 
_ 0.8 g-at N03/1, silicates - 15 g-at silL The content of the majority 
of Nutrient salts increases negligibly with depth. Nitrates a;e an excep

tion, where the concentration is 5-6 ug-at N03 11 at a depth of 400-,500 m. 

]2. Seasonal changes of hydrochemical components are only in the uppe!' 

200-m layer. 

13. The content of p~losphates in winter and spring of 1970-1971 was 
higher whereas in summer and autumn - lower than in the corresponding 
seasons of 1966. 

14. Due to the sharp decrease of the Nile discharge, the conditions of 
,\	 existence of marine organisms in the area located near the Nile Delta have 

Qeen determinated to a substantial degree. .' . 
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IV.-Changes of.Oceanographic ConditiollB in the South-Eastern 

Mltditerreanean Sea Caused by Regulation of Nile Discharge 

The Egyptian shelf located between Alexandria and EI-Arish has 
maximum width of 30-40 miles, north of the Nile Delta. The shelf surf 
IS flat and sloping with small angles. 

The bottom is formed of alluvial quaternary deposits represented I 
main by ooze sediments. 

The area in question was considered to be one of the most produc' 
ones in the Mediterranean Sea (HaJim, 1967 ; and Halim et al~ 1969; 
and Shaheen, 1964 ; EI-Zarka and Koura, 1965 ; Gorgy, 1966 ; Aleem. 1 on 
The main reason for the high biological productivity of the shelf wa~ 

this area was the Nile dischareg. Annually, the Nile waters bro 300 

to the sea a great deal of biogenic and organic substances as wei 
mineral particles. This provided a good production of plankton organ" 
and benthos and created favourable conditions for the existence of fish 
crustaceans. The life cycle of sea organisms in this area depends rna' 

on the river discharge and, in particular, on the seasonal dynamicst 

plankton and pleagic fish migration. 

The connection betWeen abiotic factors and marine 
the shelf is formed historically throughout a long period of time. The 
slight fluctuations of the amount of continental flow is inevitably refl 
on the sea organism multiplication, and their number as it happened 
1965. 

Before the Nile discharge was controlled in the area under investi 
there were three distinct zones : a zone of dilution within which a 
transformation of the Nile took place, a zone of intensive mixing of 
and sea waters and a chloistatic zone. 

According to Halim (1960), the Nile water spreaded throughout the 
eastern part of the Meditterranean Sea and He mentioned that on the 
dary line of the diluted and sea waters the physicochmical characterist' 
water have the following values : salinity - 38.5%0; conventional d 
26.0-26 ; relative content of dissolved oxygen in water • 105 per cent, 
phate arid silicate concentration, 00.5 ,..g-at P j1 and 7.5 ,..g-at cat 
respectively. 
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In 1964 the Nile discharge had been the greatest since 1956. In October 

1964 diluted waters occupied a large sea area, whose width north of the 

mouth of Rosetta was equal to 40-50 miles. One of the authors of this 

report, Bybik, took part in the cruise of R jV "Ichthyolog" in 1964 and saw 

himself the boundary line of the maximum spread of the transformed Nile 

waters. 

Fig. 39 (a) shows the salinity distribution of sea water, in ]964 and 

Fig. 41a, shows the water percentage saturation with oxygen on the shelf 

in October 1964 (data of RjV "Ichtyolog"). It is Obvious that all the 

three mentioned zones are clearly identified by the distribution of these 

characteristics especially by the sea water transparency. The latter, north 

of Rosetta on the boundary line dividing diluted and sea waters changed 

throughout 300-500 meters from 10 m to 35-40 m. 

In 1956 the Nile discharge was reduced approximately twice, whereas in 

1966- almost five times was as compared with the volume of discharge 

in 1964. Since 1968 the average annual Nile discharge is equal only to 

1/10 of the average discharge for the period from 1956 to 1964. 

The oceapugraphic observations undertaken in this region In 1966 

showed that the zone of dilution as compared to 1964 is .greatly reduced. 

The intermixing of fresh water with sea water took place neare shore. 

In the remaining water area of the river mouth the salinity in the surface 

layer in the autumn of 1966 proved to be higher than in the same period of 

1964 by 2-4 1%0 on the average. Almost all the area under study, except 

for the narrow circumlittoral zone, in 1966 was covered by sea water with 

a salinity over 38.5°/ (Fig. 40). Only in February 1966 the zone of diluQ () 

tkm wa~ distinctly identified in the eastern part of the area. In februar'J
 

it covered a big area east of the Cape of BOr'u:Ilos. However, the width
 

oi this area did not exceed 10 mi\es.
 

In the. remaining seasons of 1966, excere.t for October, the river disch

arge did not cause any substantial dilution of the circumlittoral 2;one of 
the sea. 
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FIG. 41. Percentage Saturat;on of oxygen in Sea water in October, 19U4 (a) 

and September, 1970, (b). 
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In the following years, salinity vanatlons determined by the continental 
flow took place mainly in areas located near the mouth of Rosetta and the 
coastal lakes - Edku, Boru]Ilos and Manzala. In 1970-1971, as it was in 
1966, the maximum spread of the lower salinity waters in the region in ques
tion was observed in winter. Thus, in February 1971 the dilution Eone 
ocupied a wide area between Alexandria and the Bay of Borullos. In the 
Bay of Abukir which is under the influence of the discharge from lake 
Edku and partly Rosetta mouth the boundary line between the sea water 
and the diluted water was at a distance of 12-15 miles from the coast. 

The minimum salinity on the surface in this area was 34.6%0 (Fig. 22). 
During the summer of 1971, similar to the corresponding season of 1966, 
diluted waters covered a comparatively small area between Alexandria and 
the mouth of Rosetta (Fig. 25). In September 1970 due to a very small 
discharge, this zone was practially non-existent (Fig. 22). 

The river dicharge reduction caused not only a sharp shrinkage of 
the dilution zone in the region under study but substantial changes also 
took place in the seasonal distribution of salinity of the surface layer owing 
to the interyear redistribution of the river discharge. Before the Nile river 
had been controIJed, about 80 per cent of its discharge took place during the 

flood period. In accordance with this the maximum spread of diluted waters 
and the minimum salinity on the surface were observed in autumn, usually 
in October. 

With the start of control of the Nile river the annual distribution of 
the discharge changed in principle. Now the largest values are obsreved 
in winter, the most noticeable dilutoin and the minimum values of salinity 
in the circumlittoral zone - in February, whereas beyond its limits - in 
spring, i.e. April. 

The cnange of the interyear distribution of the Nile discharge upset the 
normal cycle of prawn breeding and first of all - peneid - whose spawning 
was in autumn before the Nile control started. 

In 1964 the difference between the maximum and the mInImUm values 
of salinity in the area located at a distance of 10·15 miles from the Nile delta 
was over 4.0%0' In 1966 and 1970-1971 the seasonal changes of salinity 
in the surface layer did not exceed 0.6'100 and were similar to those in the 
open areas of the south-eastern part of the Mediterranean Sea. This fact 
besides a very sharp shrinkage of the dilution zone and a significant rise of 
~alin.jty may explain the existence of sea organisms, especially, prawn juvenile•. 

j 
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The salinity increase had already resulted in the migration of certain 
fishes to the south-eastern part of the sea from other areas of this basin 
(see Chapear VII). Oren (1970), referring to the opinion of G .Torson, 
stated that in future this may account for a migration of the Red Sea species 
to the area under investigation. 

However, we do not know yet, how the salinity increase and its seasonal 
variations will influence those local spceies of marine organisms which spend 
part of their life cycle in diluted waters. 

The Nile discharge decrease also had a great influence on the trans
parency of the sea water. Fig. 39 b, c, & d shows the distribution of this 
characteristic in the area under study in October 1964, August 1966 and 
September 1970. 

The water tramparency on the shelf seems to undergo great changes. 
This was caused mainly by two factors ; a sharp decrease in the solid dischar
ge of the Nile river and the number of phytoplankton especially in the 
circumlittoral zone, after 1966. 

Before the Nile river was controlled, about 57 million tons of suspend
ed solid particles had entered the Mediterranean Sea annualy according to 
data by Shukri (1950). 

Large amounts of suspended solid material were discharged during the 
flood. During that period 1 ill of river water conta~ned an average 4 kgs 
of solid material. The distribution of transparency within the Nile mouth 
area was a good index of propagation of the Nile turbid waters in the sea. 

The solid and organic discbarge of the Nile is the main source of 
sediments of silt and organic origin in the area under investigation. Accord
ing to data by Mohamed (1967)~) there are several areas with a higher con
tent of silt and organic material, on the shelf north of the mouths of 
Rosetta and Damietta and the area between them. The location of these 
areas is first of all correlated with the spread of the Nile waters. In parti
cular the area with a higher content of silt and organic material on the 
bottom, located in the western part of the area, coincides distinctly with the 
position of the zone of mixing of diluted and sea water during the years 
of normal discharge. In this zone there was an active settling of fine silt 
particles, containing organic material as a result of coagulation of these parti
cles in the course of mixing of the waters of different origin and a sharp 
aecreare of the curreIllt! speed. 

~; (1) The dam refered to a.re ba.sed on 58 sediment sa.mples eollected by RfV "Ichth. 
fo!og'· in 1966. 
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The highest amount of oragnic material is observed in the sediment with 
a high content of silt since the settling rate of organic and silt particles 
coincides. Accordingly, the place of deposition of these two most important 
sediment characteristics on the shelf almost do not differ. 

Since 1966 the amount of sediment discharge of the Nile has started to 
decrease sharply. It was determined not only by the decrease of the river 
water volume entering the sea but also by a substantial decrease of suspen
ded solid particles contained in it. 

The construction of hydrotechnical structures on the Nile river and 
its branches brings about an active sediment accumulation in artifical ponds. 
According to Oren (1970), over half the yearly solid discharge of the Nile 
settles down in Lake Nasser. 

Consequently the concentration of the suspended solid particles in the 
Nile water has greatly reduced. We consider that at present the sea receives 
les~ than 10 per cent of the volume of silt matrial which entered it before 
the Nile control. (-*) 

Such a sharp reduction of the solid material discharge has already resul
ted in an increase of the sea water transparency by 15-20 III (as comp

ared to 1964) and adversely affected the formation and dynamics of ~ediment 

and shores near the Delta and north of it. 

It may be inferred that the living conditions of crustaceans on the 
Egyptian shelf have substantially deteriorated to the lack of transport of 
silt material. The most s~gnificant changes must have taken place in the 
sea areas there where during the years of the largest dischargr there was a 
zone of mixing diluted and sea waters. As pointed out above, in such waters 

there was an intensive settling of silt particles rich in organic matter. 

Due to these changes a drop in the population of parwns of Penaeus 
species living at depths of 20 to 50 meters was most significant. 

The living conditions of shrimps in the cricumlittoral zone have changed 
less perceptibly. Suspended and organic materials entering the sea from 
Rosetta and the coastal lakes at present are not transported far away from 
the coast as it used to be but settle at smaller depths (Chapt. lIT, Section 
"Currents"). Therefore, the population of CCMetapenaeus stebbingi" prawns 
living near the Delta, have reduced much less than the populotion of peneid. 

.t {*} Regarding the reduction of organic material transport there are different opinIOns. 
However, since ther are no relative data avail"ble now, it itJ impotJllible to discutJtJ 
the ma.tter lot present. 



BULL. INST. OCEAN. & FISH. A.R.E. VOL. 5. 1975 89--J---- _ 

The highest amount of oragnic material is observed in the sediment with 
a high content of silt since the settling rate of organic and silt particles 

coincides. Accordingly, the place of deposition of these two most important 
sediment characteristics on the shelf almost do not differ. 

Since 1966 the amount of sediment discharge of the Nile has started to 

decrease sharply. It was determined not only by the decrease of the river 

water volume enterinfL~ the sea but also bv a substantial decrease of suspen
ded solid particles conta'meo 'm 'It. 
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• C'ou""c'<:/ueIJCf:r Che cUllcentration of tIle suspended solid "1 . .
 
N.Je- ~ater has greatly reduced W' partlc es 11l the
 

• e consider that at p t h .Jess than 10 per cent of th] . ,resen t e sea receIves 
e va ume of sIlt matrial h' h

the Nile control. (*) w IC entered it before 

~uch a sharp reduction of the solid material d'.
 
ted III an increase of th Ischarge has already resu]

e sea water transparency b 15 20
 
ared to 1964) and adverseJ" ff d . Y - m (as comp

) a ecte the formatlOn and d .
and shores near the Delt d . 'ynamlcs of ~ediment 

a an north of It. 

It may be inferred that the livin ..
 
Egyptian sheJf have substa t']1 d .g conditIons of crustaceans on the
 
. n la y etenorated to th J k f


Silt material The mo t . 'f' e ac 0 transport of 
. s sI;gm lcant changes must h k 

sea areas there where du . h ave ta en place in the 
rmg t e years of the J t d' h 

zone of mixing diluted and, . arges ISC argr there was a 
sea waters. As pomted out b . 

there was an intensive settli f'J '. a ove, m such waters 
ng 0 SI t partJrJes /~.rh- /.7 U'£.:.q{a: '.

D h b iC ITlarrer. 
. ue to t ese changes a drop' the J' 

species Jiving at depths of 20 to 50 III popu atIon of parwns of Penaeus 
meters was most significant. 

The living conditions of shrimps in th 
less perceptibly. Suspended and or a . e cricu~littoraJ zone have changed 
~~~~L"'-~~ ....'=--= "- "-. _ g nlC matenals e.n~(><:~,:<~s:< "\",... '_~_. ..~ __ 

l{,osetta aria the coastal lakes at ~resent are not uall~\~H'U:U 10.1 dY\'d) ll\.HH 

~0~~~~''Z.~~~~~~~~~~~~~';tT:.iW~I~~~rnn 
~~ ?::e-~-v- -&:y. .e- ~~- ~/ ~ ~--;;;Y" ._te='"~~ ~~ _~~~-~~~*' c~~;z- ""~;---- .~7,;.;Y-7:;:"> 

"Currents"). Therefore, the popula-tion of ((Metapenaeus stcbbingi" prawns 

living near the Delta, have reduced much less than the populotion of peneid. 

(.) ,Rt'garding the reduction of orga.nic ma.terial transport there are different opinIons. 
However, since ther are no relative data. available now, it is impossible to discuss 
the matte.r at present. 
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Fig. 41a represents the percentage saturation of oxygen ill the surface 
waters in the area under study in October 1964 and September 1970. 

The distribution of this feature as presented in Fig. 1 after Halim, cl al, 
(1967) can be considered typical for the autumn season before the discharge 
control. 

The oxygen distribution represented by Fig. 2 in the work of Halim ct al., 
(1967) is characteristic of this area after a sharp drop of the Nile distharge 

which made a great influence in the oceanographic regime of the whole south
eastern part of the Mediterranean Sea. 

-, 

In 1964 oxygen saturation was calculated from Fo?,s, Tables, while in 
1970-1971 by tables after Green and ~arritt (1967). In spite of the some
wha't different results due to ahanges in circumstnaces it is clear that in 1964 the 

production of oxygen by phytoplankton was much more effective than in 
1970. In October, 1964 the oversaturation of water with oxygen in the 
10-20 mile circumlittoral zone amounts to 135-125 per cent. In the zone 

of inensive mixing of diluted and sea waters, susbtantial horizontal oxygen 
gradients, with oxygen saturation ranging from 125 to 105 per cent, was 
noticed. 

In September 1970 the oxygen saturation in the area under study did 
not exceed 102 per cent, and only one station showed 107 per cent. The 
oxygen content in the surface waters of ,the circumlittoral ~ne and in the 
open sea area under study almost did not differ. 

The vertical distribution of water saturation with oxygen III the two 
compared years was also very different, especially near coast. In 1964 the 
dissolved oxygen content in the circumlittoral zone percebtibly reduced 

with depth (upto 60-80 per cent at the levels of 20-30 m). A great positive 

stability in the layer of 0-10 m during the flood period prevented the mixing 
of surface and near-bottom waters. At present the vertical oxygen distribu
tion in the area adjacent to the .,Delta changes only to a negligible degr~, 

where at a number of stations the percentage increases with depth. 

Thus, the decreased river discharge caused not only changes in the 

distribution of salinity and transparency of the sea water on the shelf but 
also affected greatly the de'gree of its saturation with oxygen. 

Fig. 42 shows seasonal variations of various hydrochemical characteristics 
in the surface waters in the circumlittoral zone in 1966 and 1970-1971. It 
is obvious that the, percentage of oxygen saturation in the said years did not 

vary to a subsatntial degree. 
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In 1970-1971 the relative content of oxygen was Jowt>r in au/u,m», h;{[he~ 

lL1 winter and spring, and almost ,equal in summer as compared to similar 
seasons in 1966. However, neither in 1966 nor in 1970.1971 within the area 
ullder study there was no such high oversaturation with oxygen as it used to 

be in 1964 and the preceeding years. 

A sharp reduction of oxygen production by phytoplankton is indicative 
of the fact that the algae numbers in the south-eastern part of the Medi
terranean sea have substantially decreased lately. 

In 1966 the Nile discharge was equal only to 13.2 km3
• Supposing that 

the nutrient discharge had been reduced proportionately ,with the river ,water 
in 1966, in such a case the sea ,would have received 2.5 x 10'3 'ton of 
phosphates and 125 x 103 of silicates., i.e. about' 5 times less than that 

in	 1964. 

Actually, the concentration of biogenic salts in the Nile ,waters was reduced 
substantially after the Nile had been controlled. According to data of the 
Ins6tute of Oceano~~a~J\.V and F\....b.e1.:\.e"'~ ~~~__ ~ ",~~<-cL_ 

2'2'b--q~-----1?",,''2'-t'"~----j~ ~~--~.;~,- ""'~~f::---------~:~~:'7~~~--' ~~~~~,;;.~- ~.----~ 

PjI, silicMes - about 30 ug-at Sill and nitrites - 4 ug-at 02 / 1 (l). 

Even if the data given by Haljm (1960) on the' concentration of nutrient 

elements before the Nile control are somewhat higher, theJ"e is no doubt 
that after the construction of the Aswan High Dam the hydrochemical com

position substantially changed. This reduction of the content of nutritive 
salts was caused first of all by ,their intensive consumption in the river itself, 
especially in Lake Nasser~ The latteracrordingly will gradually turn into 
a highly productive pond with great possibilities for artificial fish breeding 

(Aleem, 1969). 

In	 connection with the change of the quantitative content of the Nile 
waters, the Nile biogenic discharge is reduced to a much greater degree in 
proportion to the reduction of the fresh water di~charge. Therefore the 
actual phosphate discharge into the JAediterranean sea in 1966 was equal 
to	 only 280 tons but not 2.5 X 103 tons as was ca1c'&'ated by us supposing 
that the concentration of this element in the river water did not change 
after the discharge control. As to siliCates this difference exceeds 100 

thousand tons. 

(I)	 TheRP figures are only average3 since the content of biogenic substances in the 
Nile waters varies according to the season. Samples for hydrochemical analysis 
were collected at, 10 km. from Rosetta mo~th. Since April 19,;5 the Damietta 
discharge has stopped. 
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In 19711 'the Nile discharge was equal to 4.1 kms. With this volume 
of water, according to our estimation, up to 90-100 tons of phosphates and 
about 3.5 thousand tons of silicates were discharged into the sea. 

These estimates are most approximate. Nevertheless they enable us 
to determine the influence of the sharp discharge on the chemical base 
condition of the area under study. At present, the annual discharge of 
phosphates into the sea is 80 times less and that of silicates is about 100' 
times less than during the years of normal discharge. 

However, the actual nutrient base in the south-eastern part of the Mediter
ranean Sea has deteriorated to a gr,eater degree due to the reduction 
of the content of fine silt particles in the river waters,. .The latter, as pointed 
out above, having borne a large quantity of nutritive salts on their surface. 
This process played an important part in the enrichment of sea water with 
phosphates and nitrates. 

The Nile discharge reduction has mostly affected the chemical base 
condition of the 10-15-mile circumlittoral zone of the sea. 

According to HaEm (1960), the phosphate content near the mouth 
of Damietta, - at a distance of 3-6 km from the coast, - in August, 1957 
and 1959 varied from 1.5 to 2.1 ug-at PI 1. In October, during the phytop
lankton bloom the concentration of this element dropped to 0.38-1.1 ug-at 
P/1. The silicate content varied from 220 ug-at Sill in August to 35-36 
ug-at Sill in October (Halim, 1960). Prominent concentrations of nutrient 
materials during the flood period were recorded to take place on the shelf 
adjacent to the mouth of Rosetta (Gorgy. 1966). 

With the establishment of the Nile cqntrol the phosphate content on 
the surface is equal to an average of 0.05-0.15 ug-at P /1. Only near the 
coast in the areas under the influence of waters discharged from the coastal 
lakes and Rosetta mouth, sometimes the phosphate and nitrate concentrations 
are observed to be increasing up to 0.2-0.5 ug-at P/1 and 0.5-0.8 ug-at 
N03 -N/I accordingly. The highest content of nutrient materials in 1970-1971 
was observed in the Bay of Abukir (see Chapt.III of this Report). 

Beyond the limits of the zone in question the Nile waters, even during 
the years of big discharge, influenced much less the hydrochemical regime 
of the open sea area under investigation as compared to the circumlittoral 
zone. Therefore the discharge drop deteriorated the nutrient base of the 
area located north of the 50-meter isobath to a lesser degree than that near 
the Delta. Thus, in October, 1964 the content of phosphates beyond the 
limit of the turbid Nile water spreading was equal to 0.13-0.21 ug-at Pil 



94 FISHDRIES olJ' TH.E} SOUTB-EASTERN MEOlTERRA1\HAN ~EA
 

ALONG THE FJGYPTIAN COAST
 
SOVIET-IDGYPTIAN EXPEUITION 1970-HJ71
 

(within the zone of mixing the river and sea waters - 0.3 ug-at P /1), accord
ing to the data by R/V '·Ichthyolog". In November 1966 and September
October 1970 the concentration of this element in the surface layer of this 
area did not exceed 0.10 ug-at Pl1 (in the littoral zone - 0.15-0.20 ug-at 
P /1, in 1966 and 19710 respectively). However, while assessing the chemical 
base in 1964 it is necessary to keep in mind an increasingly high level 
of phytoplankton development. Therefore the consumption of nutritive salts 
was very high so as to affect a substantial drop of their concentrations in the 
5ea water during the autumn season of 1964. 

Thus, ~fter the Nile had been controlled, the biogenic base of tht south
eastern part of the Mediterranean Sea sharply deteriorated. This was the 
main reason for a reduction of the primary productivity of the area under 
study. 

All investigators who dealt with the primary production of the Mediter. 
ranean Sea noted that the number of phytoplankton on the Egyptian shelf 
was exceptionally high for this .basin (Halim, 1960; Gorgy, 1966; Halim et ai., 
1967 ; Aleem 1969). 

There was a distinct connection between the distribution, the number 
and seasonal dynamics of algae in the area under study and the Nile discharge, 
The highest concentrations of phytoplankton were recorded near the Delta 
in autumn during the flood, with numbers about several hundred thousand 
cells per litre. 

On the basis of observations undertaken near the Damietta mouth at 
the end of the 50ies Halim (1960) showed the influence of the river discharge 
on the development of phytoplankton. This data allow to compare the 
number of algae in the sea water before and after the intensive dilution 
of the circumlittoral zone. At the beginning of August (before the Nile 
waters enterd the sea) the surface layer 5-6 km north of the Damietta mouth 
totaled 60-70 thousand cells per litre at an average n. In four days after 
the river waters discharge into the sea the cell numbers increased up to 1.2 
million and thr·ee weeks later they reached 2.5 million cells/I. 

During the following period as the content of nutritive salts decreased 
because of their increasing consumption, the number of algae decreased, being 
less than 3Jt the end of August or the beginning of September. 

Halim et al. (1967) also worked on the distriubtion of phytoplankton 
on the whole water shelf in October 1964. The biggest concentrations of 

(1) The interyear distribution of the Damietta discharge is .eft>rred to in the chapter:
 
"The Continental Discharge".
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algae were observed north of the mouth of Rosetta, the area being 25-30 
miles wide and the phytpolankton concentration varying from 500 thousand 
to 1 million cells/1. 

After the control of the Nile discharge the phytoplankton numbers in the 
area under investigation substantially reduced. In 1966 the maximum algae 
content in the layer of 0-10 m of the circumlittoral zone did not exceed 
180 thousand cells per litre and was observed in January. 

In November 1966 the phytoplankton numbers totaled in the same 
layer only 40 thousand cells/LIn the remaining seasons of the year in 
question it did not exceed 10-11 thousand cells/1 (Savich, 1970). 

According to the data by Salah, (1971) the phytoplankton numbers 
011 the shelf located north of the Nile delta in 1970-1971 was substantially 
less than in 1966. 

The development of plankton was increasingly affected Hot only by 
(be reduction of the river discharge but also by a change of its monthly 
distribution. In accordance with this there was a cllange of the seasonal 
dynamics of phytoplankton. An intensive bloom of plankton previously 
observed in autumn is, at present, praotically not recorded. The seasonal 
changes of phytoplankton numbers just as well as the salinity variations 
rt-duced on the greater part of the shelf after the Nile discharge control 
had been affected. The latter, in add1tion~ to that, caused substantial changes 
ill the distribution of algae in the area of study. During the years of the 
norIllal discharge, especially during the flood period, the numbers of phyto~ 

plankton were less goin~ farther away from the coast in the direction of the 
open sea. In 1966 this regularity was upset. In particular in August and 
November 1966 the areas rich in phytoplankton were located not only near 
the Delta but also above the deep-sea sections of the shelf. 

The changes set forth above which took place in the content of phyto
plankton after the discharge control resulted in a sharp deterioration of the 
nutritive base of pelagic fishes in the south-east part of the Mediterranean 
Sea. 

EI-Zarka and Koura (1965) detennined a relation between sardine catches 
and intra-year distribution of the river discharge before its control. The 
relationship between the catch and the disoharge is indirect as the discharge 
provides the development of phytoplnakton ; the main food for sardine. 

A mass entrance of sardines into the circurnlittoral zone of the sea was 
recorded during the flood. The biggest catches of sardines were recorded 
a month after the maximum discharge (the cOefficient of correlation 0.895). 

7 
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SOVIET-BGYPTIAN EXPEDITION 1970-1971 

In 1962 the maximum average monthly discharge of the N' 
ber, and the biggest sardine catch took place in October. 
from September through November 1962 ~ the river d' 
per oent of the annual figure. Within this period about 
annual sardine catch was produced on the shelf. 

The discharge reduction and consequently, the deter', 
conditions affected greatly the reproduction of sardines a 
the long run, on their population, which during the last' 
a low level (lAleem 1969; Pavlovskaya and Budnichen 
1972). 

Along with the discharge drop the main reasOn £ 
of the living conditions of marine organisms on the shelf, ' 

, ... 
which partly compensate for the said deterioration bero 
In particular rocord is made of a nutrient and organic 
from the coastal Jakes. Dilluted waters entering, 
lakes of Edku, Borullos and Manzala contain a large' 
susbtances. According to data of the Laboratory of H 
Alexandria. Institute of Oceanography and Fisheries, t~ 

tration in the water of Lake Edku amounts to an a 
Mg-at PI 1, silicates 150-220 11 g-at Si/1 and Nitrates ~ 

The waters of Lake Manzala contain 0.9 11 g-at P/ . 
and 6 f.1 g-at NO./l.. 

The discharge from these lakes piay a significant r 
of the hydrochemical regime of the Bay of Abukir, an 
of the Egyptian shelf. The central part of the Delta is 
of a discharge from Lake Borullos. In 1966 the inf " 

and organic discharge from the lakes was almost imper 

In 1971 this influence was traced more distinctly. 
trations of biogenic subtances in the surface waters . 
in areas adjacent to the above mentioned lakes,; in, 
Abukir and in August in the vicinity of Lake Borullos 
influence of the river discharge on the nutrient base 
May and August may be practically exluded. 

At present the coastal lakes are actually small r'. 
receiving drainage water discharge from irrigation fields. 
waters grows the role of the lake water discharge in! 
chemical base of the coast area will be gradually en . 

A substantial rise in salinity which took place. .. 
-] ... chufl1 after {%~ determined an in 

the area under study after 1~65, neterUlHltu cUi w~p 
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stabiliity decrease in the upper 10-m layer. This created mor favourable 
conditions for vertical water mixing, whose propagation depth. increased 
during the last years. To some degree this enhanced the arrival of nutrient 
substances from deep layers to the surface ones by means of convection. 
HoweverJ in our opinion this process is not in a pOSiition t9 compensate for 
a deterioration of the chemiacl base of biological producti~~ty caused by a 
sharp discharge reduction. The deep waters of the .lVlediterane"n Sea are 
poor in biogenic salts, except for nitrates. The content of' phosphates, sili
cates and especially nitrites in the area under study increases with, depth only 
to a small degree. 

The average phosphate concentrations at the level of 300·400 which is 
the lower limit of a possible penetration of winter convection - totals ,only 
0.10-00.15 Ilg-at P04-P/1, nItrites - 0.05 J.! g-at NOz.-N/1, and it is ,onlythe con
tent of nitrites in the deep see layers that is relatively high. 'A~ the. ievels of 
400-600 m it contained about 51J g-at NOs-NIl. At the surfac,e, the quantity of 
nitraotes rarely exceeds 0.01 goat NOs-NIl. ' 

The enhancement of quantitative exchange of nutrient substances- bet~ 

ween deep and surface layers of the sea may result in an increase of nitrite 
content in the zone of photosynthesis. However, there is no sign of any 
possible incraese of phosphates, silicates and nitrites. Apart from that, it is 
very important that convection mixing is a transient process and stops with 
the advent of spring water heating. Therefore the storage of biogenic 
substances during the wann season is soon depleted. 

A depth increase of convection mixing cannot substantially improve 
the condition of the chemical base in the future. Therefore, we cannot 
agree with the opinion of Oren (1970) that the winter convectt~n "w41 involve 
big resources o:f nutri~nt elements of deep-sea waters and make the eastern 
part of the Mediterranean Sea a highly productive basin", an opinion which 
has no base. 

Nevertheless, the role of convection mixing together with other factors 
mentioned above exerts now a far greater influence on tllre f9nnation of 
the nutrient base than before the discharge control impleme,ntation. An 
increasing role of these factors is clearly seen when comparing hydrochemi
cal conditions in the area under investigation in 1970-1971 and "in 1966. 
Fig. 42 shows a seasonal variation of the sea water hydro~~emical charac
teristics in the surface waters in the years 1966. & 1970-?1 iI?- the area 
adjacent to the Nile·: Delta. Fig. 43 show~ the: monthly; chartge of the 
average phosphate content at different levels in the same years. It is seen 
that the concentration of this element as well as silicates' in the surface 
layer ahnost in the whole region under study in 1970-197( wa~: higher in 
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winter and lower in summer as compared with the corresponding season 
of 1966. In 1971 the river discharge equalled less than 1;3 of the discharge 
value in 1966. In accordance with this, its role in enriching the sea water 
with nutrient salts substantially diminished. Nevertheless during the first 
half of 1971 the chemical base of the area under study was on a much 
higher level than in 1966. This is explained by the enhancement of convec
tion mixing during the winter season of 1971, by the water influx increase 
from the coastal lakes as well as by a much ~maller consumption of nutrient 
elements by phytoplankton as compared with the winter-spring season of 
1966. According to Salah (1971) the algae amount in February and May, 
1971 was lower than in the same months of 1966. 

The low content of phosphates and silicates during the summer season 
of 197'1 as compared to the corresponding season of 1966 was caused by 
several reasons. 

Firstly, by a small continental discharge where from June to August, 
1971 the Nile discharge amounted only to 1jl 0 of the discharge figure for 
the same period of 1966. Therefore, the chemical base replenishment on 
account of the 1971 summer discharge was very weak, and the phytoplank
ton number in August 1971 proved to be very low in the area under 
investigation. 

In 1966 the main factor of the chemical base formation of the area 
in question was the Nile discharge as before, its small volume providing 
only a low level of the nutrient base and the biological productivity. 
However, 1heseasonal distribution of the nutrient substance content in 
the sea water and the dynamics of phytoplankton numbers as a whole 
agreed with the intra-year discharge distribution . 

In 1970-1971 the role of the Nile in enriching the waters of the south 
eastern part of the Mediterranean Sea sharply diminished and the supply 
of biogenic substances on account of winter convection and the lakes 
discharge increased as compar:ed with 1966. The enhancement of the role 
of these faotors enable us to suppose that in the near future the chemical 
base of nutrient productivity of the sea area under study will somewhat 
imprmie. It can also be supposed that the sea discharge will increase 
after Lake Nasser is finally fiJJed. This will provide an additonal supply 
of nutrient salts to the coastal area of the sea located north of the Nile 
Delta. However, it is difficult now to maintain that the supposed improve
ment of living conditions of marine organisms will result in an increase of 
biological productivity on the shelf. In order to check up the said inferen-
ces regarding the improvement of the sea chemical base it is necessary to 
analyze the role of each of the factors examined above, after the river 
discharge and the hydrological regime of the area in equestion are firmly 
stabilized. 
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SOVIET-EnYPTIAN EXPEDITION 1970-1971 

V-EXPLORATORY AND FISHERY INVESTIGATIONS 

During fthe expedition the whole area of study was covered by expIbra
tory and fishery investigations, which provided infonnat'ion regarding the 
fisblery significance of the areas covered and determined tlle nature of the 
maJteriaj colllected. 

TRAWLING OPERATIONS 

TraIing survey was carried out during the following time-lllnks. 

Autumn season - from 8.9.70 til 27.9.70. 

Winter season - from 17.1.71 t~n 28.1.71. 

Springseaoou - from 19.4.71 til1 17.5.71. 

Summer season - from 23.8.71 tiH 8.9.71. 

The diagram of exploratory work wiithin those seasons is shown in 

Figures 44-47. Sonic sounding gear survey preceded -the trawling. 

Within Ithe autumn season it was carried out ~rn the egions of Damietta, 
BoJ:iUJilos, Rosetta & Abukir:. These regions are characterized by a wide 
shelf, which reaches 25-35 miiles !in width and smooth gentle bottbm cove
red with sandy and muddy sediments from 10 to 100 meter depth contour. 
Beyondlthe limits of 100 m. depth contour a sharp drop in depth begins. 
Sonic sounding gear and 1lrawlling survey showed that ground at depths of 
100 metres are almost unsuitable for work witth bottom trawl because of 
the rough boirltom and reef formations. Only a smaJ]} area with depths of 
up to 400 m. Jbcat1ed to the North of Alexandria, a~lowed for bottom traw
ling. That area of about 600 km2 is funited from the East w:ilth 100m. 
depth contour, and from the West with coordinat~s : 

Longitude = ~l 0 38' 0 N Latitude = 290 51' 0 E 

Longitude = 31 0 25' 0 N Latitude = 290 46' 0 E 

Nine experimental trawl'ings were carried out in the area of study. 

From the 6th till the 15th of October, 1970 exploratory work was 
executed in the area of Sa~hum Bay. The exploraJtion was carried ouit with 
hydro-acolulStic equipment at equally positioned tracks every 5-7 milles. For 
that period an area of about 2600 km2 was surveyed. The diagram of ex
ploratory work in the SalIoum Bay is shown om Fig. 48. As a result of somc 
sounding gear survey ix was clear tihat the abOlve area was not suitab\le for 
trawlling. During that period no -concentrations of fish were found. 



fI
G

. 
44

. 
M

&
p 

sh
ow

in
g 

eX
:f>

lo
rd

.to
ry

 
fi

sh
in

g 
0 

lH
rd

.ti
o.

1S
 o

~ 
[c

ht
ny

o!
>

 ~ 
dl

lr
lu

~ 
Gh

.e 
pe

ri
od

 f
ro

m
 S

Jp
te

m
b

er
 

8 
to

 2
7.

 
19

70
. 

L
eg

en
d

; 
1.

 
Se

ilo
ro

h 
pa

.G
te

rn
g 

(L
e.

 e
x:

pl
or

d.
to

ry
 t

ra
.J

ks
),

 
th

e 
3t

rd
.ig

ht
 

L
n.

l 
s!

lO
V

3 
~h
~ 

~r
 y

u
d

-l
 >

Iu 
i ta

.l:
>l

.} 
fo

r 
tr

d.
w

li
uJ

. 
th

e 
zi

 ~
La
.~

 

li
ne

 
m

\r
k

s 
til

l}
 

b.
)t 

to
m

 U
U

3I
1i

t&
bl

" 
fo

r 
tr

il
.w

li
lq

 ;
 2

. 
Bo
~t
()
:n

 
t~
d.
.v
li
l 

~:
 

;L
 

Ll
i ~

ht
 

at
tr

,)
,c

t;
()

u 
~t

a.
ti

o 
n

s.
 

td
 ~ .... ~ rn
 
~

 

o o ~
 

~
 
~

 

~
 

H
 W
. t:Q
 

~
 i:d i;J ~
 
~

 

~
 S ~
 

~
 

o -
t "',-

,.

,Z
aJ

(J
)c

 

'c
::

=
:j

-'
--

--
-'

 

-
-
_
.
~

-


.....
. - --
3

 

-
"
 

.,. 
--_

 .... 

,1
 

~
-
~

 
,"

""
, 

I 
-

~"'
 .."

""
 

,I \ '-i
~'-

,-
-,

 
'1

'/
 

\ 
'
.


-~-
--~

:::
f

~
/

 
\,

 
.-~ 

'-.
. 

" 
--

--
-' 

-~
-"

 
-. 

-~
 -, 

'-
~~
::
\"

 
.. 

I 
~

 
,-,

 

• 
~
-
"

\.
 

. 
",

-·
1

~~.
~-'

'''
-~~

'--
,..

, 
0

,"-
,..

,-
-
-
io

j.
-

"
"
',

 
, 
l' 

-
',

 
-J

 
.•

 ~ .
..
~. 

-,1
-
,
 

'
_
.
~
.
'
.
...

 
1;

) 
'
~

 
,
~
-
.

 
. 

.

~
.<

l}
. 

~: J'
~~"

-i
:"¥

,._
'~\

'J .. 
.-

-~~
74

t
.....

. ,L
,'.f

 
-"

,I 
. 

" 
L:

::-
--

--
-

t"
. 

\
'-',

: 
1\:

': 
l~ \

i 
.. 

' 

. 
I
I

! 

I I 
I

I 
' 

I 

.-
,,

, 

-
-
~
,
,
:
:
'
-
~
=
;
·
c
~

". 
-
=
-
:
~
~
~
"
1
.

 
-
.
-
:
:
:
-
-
-
-
-
-
-
:
.
.
~
_
_
;
~
~
~
-



•• 

• 
•
•
•
 

. 
_

·2
0

1
-·

-


---
---

l
-

~ 
_._,

""...
 

...-t
'---

·· "
'---

-..._
--

.
.~ 

I
...---j

 -
---

-
.' 

.-
'---

----
-.--

-
,.. 

--'-_
" 

/--
--'

,
.. 

\.-
--

:
"
,

--



....

 --
' 

I . 
"
,
_
~
4
0

 
I

--
-..

. 
.. _

~
~
-

'.,
 

(,1 
-
'.
..

 -'
-'.

-.
.-

-'
.-

.-
--

'
.
 --

~ 

S 
I 

It
 

I 

.. -
.,

.... 
_...

. 
-.

 -- , 

(
'
<

 
i
i
i
 

T
,'

 
(

II 
D

 
....

. ~
 

:::
::>

'-S
-'

" 
I 

~ 
~
T

},1
1 

.j
'\

 
".

--
'I 
~
.

 
) 

P
<

 
; 

,,
 

Ic
=

"\
. (
y
 

....
....

. ...
...

 
~

 
1 
#
~
.
.
.
.
 

I

.
·
r
 

"\ 

" 

:2
.' 

-f
" 

.:
.'

 ....
.' 

,,1
6 

, 
«
"
·
·
'
~
T
·
·
.
.

 
-

I 
! 

':
2

a
D

D
D

O
 

-'
''

''
-'

':
''

-,
--

~-
-
-
"
~

 
1

fI
ti

 
U

-
1

0
' 

" 
,_

_
 

L
I
"
 

' 
I 
-
~

--
=

-=
-.

==
-=

::
L~

.. 
.. 

s.
 

)1
-

,.
' 

•
•
 

ie
' 

"'
0'

 
!i

~'
 

; 

F
IG

. 
45

. 
S

ch
9m

at
ic

 m
a.!

> 
·h

o
w

iu
; 

e:
<

:p
lo

m
to

ry
 f

lS
ll

iu
J 

o;
}3

ra
~i

on
'l

 o
f 

Ic
ht

hy
o!

og
 d

ll
ri

ll
g 

ti
le

 p
er

io
:!

 
fr

om
 1

7"
';0

0 
28

 
Ja

n
u

ar
y

 
U

il
. 

L
eg

en
d

: 
S

am
e 

as
 i

n 
F

ig
. 

4:
4.

 

o ~
 

l
~

 

~
 

rn
 
~

 ~ H
 t:
j 

rn
 

00
 

o 
0 

j
.
 

I:
lj 

~
~
8

~
o
P
:
:

 
~
Z
t
;
j

 
~
0
o
o

 
,"

<
 

0 
~
8
~

 
~
P
:
:
8

 
~
M
P
:
:
l

 
Z
'
:
J
~

t;
:jo

>
 

~
~
~

 
"
O
~
t
l
i
i

M
>

-3
:;

o 
S
~
Z

 
~
Z
~

 

~
8
~

 
~

 ~
 .

~. 
~

 
~
~
.

 
'?

 
~

 
~

~
 

~
~

 
f-

' 
Z

 
~

 
;;..

 
Z

 
C

f2
 

r=;
 

;...
 



103 

-1

~ 

~ 

>.. 
~ 
~ 

"'" 
0 
~ 

-r
~ 

c£-
I 
~ 

t:l 
2 ..... 

'T"l 

.§ 
<l) 

Cl-. 
<l) ..;: 

..c -t< 

tll) tl'o 

,S .~ 

l-< 

~ .S 
~o 

rF1 

0 ~ 

"0 <l) 

>.. S..c: ~ 

~ rn 
Q ..... 't:! ..... .:::
0 <l) 

tlO;g <l) 

0 ~ 

'.;3 
<il 
l-< 
<l) 

Po 
tlO 
.::: 

:.a 
00 
~ 

>.. 
l-< 
0 
~ 
l-< 
0 

i5. 
'" ~ 

00 
.S 
~ 
0 

-'= rn 
P
~ 

~ 

<.0 
~ 

8 
:.. 

." 

.. 

I 

4 • 

... ......... 
."',.

\ , 
~~ 
'It , 

I ~ 

". 

, 
\, 

f 
! 

..... , 

., 
\ 
I 
I 
I,, 
\,,,,, 

\, 
I 
\ 

),
•, 
\ 

•, 
\ 
\. ,,, 

....-. ,: -,-._,,,, 
" 

, 

'" ,.
f' 

I 
f 

nULL. INST. OCEAN. & FISH. AtR.E. VOL. 5, 1075 

L------l--4:------+4i~~~~7f_t-----___,'J 



104 FISHERIES OF THE SOUTH-EASTERN MEDIT'ERRA!'flAN SEA 
ALOKG THE HGYPTIAN COAST 

SOVIET-DGYPTIAN EX~EDITIO~ 1970-1971 

•- ... 
<l) 

.0 
S 
CI:> 

~ 
Q. 
CI:> 

lfJ 

r'" 0.... 

.-' 
;~.. 

.. 

r------"1'--::-:------.~-+---__tt ........-~__-...,~-------
#" - - II' 

.,' 

..... 
t-. 

~ 
0) ..... 
~.. 
~ 

<ll 

, :; 
\ • ~ 

lie 0 

i ~ 

\ S 
\ 

... 0 

'. 
cl::. 

I -Nfli') ~ "'0 
0
'r; 

1. 
~. l:l.. 

~ 
~ . 
~ I 
d 
L: 
::l 
'":J 

:: bO 
e 
0 
;;:., 
.d 
~, " 's. "'"I .... 
0 

;: 
s 
f~ 

I. ci."" 
0 
M,~ 
c::~ 

:2 
.~ .;. .... 

r:fi... i>.dl 
... CI:> 

~ S g ~ 
0." 
~"O 
I:) c:: 

~\) ~ 
'~j 
0 ..c 
rn~ 
o..l

... ~~ 
.~ 

t.,. 
.~ !:ll)
,'j fZ 

\~ '. '.- .. 'I 



b:1
 

d to
t 
~

 

? ~
 

..::
a 
~

 ::s rn
 
~

 

~
 

f,j
 

~
 

<1
 

o ~
 -o or
 

1-
4 Z
 ~
 

o ! A'"
 

~. 

15
,;...

 

, 
"""

I i 11 

~
G

 

.... 
-2

 
~

 -
3 

"'t1 

7-,
' -

.-
-.-: 

-.:-
--

----
---"

"':
:--

-~_
"ip

",.--
-'

. 
-
~
_
.
~
-
_
.

 -
~-
~-
-

-
I 

-
" 

_
_

 .
.

_
_

 .
 

_ 
. 

_
_

 .
 

_ 
'"

 
.•

_ 

: 
,f

 
: 

_
.
' 

2
5

 0 F
L

U
. 

4:
S.

 
M

a.
p 

8h
.o

 .V
'in

g 
ex

pl
or

at
or

y 
t r

a.
tP

3 
o

f 
th

e 
Io

ht
hy

ol
og

 i
n 

th
e 

S
aU

ou
m

 B
ay

 d
ur

in
g 

th
e 

pe
ri

od
 f

ro
m

 

O
ct

ob
er

 6
 t

o
 1

5,
 1

9i
O

. 
L

eg
en

d
: 

Sa
.m

e 
as

 i
n

 F
ig

. 
44

. 

, 



--- - -------

1.06 FISHERIES OF THB SOUTH-EASTERN ME[)ITERRANEiAN SEA 
ALONG TUFJ EiGYPTTAN COAST
 

SOVIET-BGYPT'IAN FlXPEUITION 1970-1971
 

At the request of the Egyptian side a thorough some sounding gear 

survey of the Kenayes Bay and Arab Bay was carried out from the 3rd 
till the 8th of March, 1971. The diagrams of these surveys are given 
in Fig. 49. HydroacouSitic survey showed that the above areas are not 
suitable for trawling because of the rough bottom. Experimental trawling 
carried out in that area happened to be an emergency one. 

General results of the expedition's trawling operations during the seasons 
are given in Appendix 1, 2, 3, & 4. 

During Autumn, from the hydroacoustic equipment records, no fish 
concentrations were noticed. Fourty seven one-hour trawling carried out 
resulted in 433 kg of fish and 17 kg of shrimp caught. A portion of the 
catch consisted of non-commercial fish. The commercial fish (Mullidae and 
Synodontidae) occured in the catch. An average catch per hour of trawlin~ 

gave 9.2 kg of fish and 0.4 kg of shrimp ; maximu~ catch was 32.6 kg 
of fish and 4.5 kg of shrimp. Distribution of catches during the Autmnn 
sea~on is given in Table 8. 

rabh~ 8.--DrSTRIBUTlON OF CATCHES I~ "AUTUM~, 1970. 

Catch (kg) Under t 1-5 5-10 10-20 Over 20 

-

No. of trawlir.g 
operatiors 5 

----~.-

11 12 15 4 

Distribution of trawlings and catches during autumn period according 
to depth is given in Table 9. 

Table 9 clearly indicates that the bulk of fish was caught at a depth 
of 10-30 meters. Maximum catches per 1 hour of trawling were at depths 
of 20-50 meters, and for shrimps at a depth of 10---40 meters. 

Analysis of catches per region as given in Table 10 and represented 1Tl 

Fig. 50 (I) indicates that the bulk of shrimp was caught in the region of 
Borullos, and fish in the region of Rosetta. However, the difference In 

the catches of fish was determined mainly by the catch of non-commercial 
fishes at a depth over 50 meters and the catch of commercial fishes was 

almost the same everywhere and ceoncentrated at a depth of 50 m. 
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108 FlSBDRIES OF THE SOUTH-EASTERN MEDITIiJRRANHAN SEA. 
ALONG THE DGYPTIAN COAST 

SOVIET-BGYPTIAN EXPEDITION 1970-1971 

Table 9.-DISTRIBUTION OF TRAWLi]{G OPERATIENS AND CATCHES wITH 

DEPTH IN SEPTEMBER, 1970. _ 

Over SO40-5030-4010Depth (m) 20-30_1 

913 514No. of trawling 6 

50.3100.5 69.6
 
of which:
 

177.0 81.5Total catch (kg) 

0.56.5 5.3 3.7 0.8Shrimp (kg) 

Catch per 1 hour of trawling 
(kg) of which: 5.67 ..7 13.812.6 13.5 

~h.rimp (kg) 0.2 0.14.90.5 0.6 

During winter no concentrations of commercial fish were found. Only 
209.5 kg of £ish and 15.5 kg of shrimp were caught per 50 trawlings. 
Considerable portion of the catches consisted of nOIlr-commercial fishes. From 
commercial fishes there were Synodontidae, M u~lidae and Serranidae. 
Average catch per 1 hour of trawling comprised 4.2 kg of fish and 0.3 kg 
of shrimp. Maxi~um catch was equal to 22.8 kg of fish and 2.4 kg of 
shrimp. All the trawlings lasted for 1 hour. Table 11 shows the distribution 
of catches within the winter season. 

Distribution of catches per region was rather equal, although the larger 
quantity of commercial fish and shrimp was noticed in the region of 
Abukir. The biggest catches of fish per 1 hour of trawling were at depths 
of 10 m to 40 m, and for shrimp within the range of 20-40 roo 

In spring sonic sounding gear survey was carried out during the whole 
trip parallel with trawling and oceanographic work. During ~he period 
of surveying there were no records of commercial concentration of fish on 
the gear. tape, except for a few sporadic records of S. pilchardus shoals 
having no commercial importance (Fig. 51). The records on the gear tape 
were done with 4-5 fold amplification. 
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DEPTHJM 
& 

LOCALITYAbukir 
= Commercial 

8 
'5 

~--L--L-J.......~J]~~
4 

2 

Damietta 
Shrimp 

14 
12 
10 
8 
6 
3 
2 
O"---''--,-I~-.,-.L~:-±::::---L.-'-

co ~ch 
Kq/h 

\ '\ ~ . 
'16 

1Ll 
12 
10 
8 
6 
4 

2 

FlO. 50. -C.ltches (in kg) of fish and shrimp from lohthyolog fishing surveys in 
Abu Kir-Damietta region during September, 1970 (I), January, 197] 
(II), April-May, 1971 (In). and Augus~September, 1971 (lV). 

II 

110 FISHE)RIES OF THB SOCTH-EASTERN MEiDITERRANElAN SEA. 
ALO~G THE r.GYPTIAN COAST 

SOVIET-E(iYPTIAN E'XPEDITION 1970-1971 

10 
III 8 

6 
~ 

2 

IV 



BULL. INST. OOEAN. & FISH. A.R.El VOL. 5. 1975' 111 

Due to the fact that at depths over 50 m the shrimp got into the 
catch in single samples, the trawling operations were carried out mostly 
within the range of depths from 10 to 50 m. The distribution of catches 
with depth within this period is shown in Table 13 and represented on Fig. 
50 (III). All-in-all 131.0 kg of fish and 45.5 kg of shrimp were caught 
per 53 trawlings. Average catch per I-hour trawling comprised 5.8 kg of 
fish and 0.9 kg of shrimp. The maximum catch comprised 7.4 kg .of -fish 
and 5.2 kg of shrimp. 

In the spring season the catch of shrimp' ~as most significant, particularly 
ir. the regions of Abukir and-Rosetta. At the same time the catch of 
commercial fishes (Sparidae and Synodontidae) were not big. The biggest 
catches were noted in the region of Damietta. 

I I I I I - I I I I I ~ I 

\ 
FlO. 51. Recorded echoes of a shoal of sard:n.·ill the region of Borullos (haul 

No. 20,21.1.1971). 



11 2 FISHERIES OF THE SOUTH-EASTERN MEDlTERRANfl.<\N SEA 
ALONG THEOOYPTIAN COAST 

SOrrET-FJGYPTIAN EXPEDITION 1970-1971 

Table n.-DISTRIBUTION OF CATOHES IN WINTER 1971 

Catch (ka) Under 1 1-5 5-10 10-20 Over 20 

o. of traw[{l~g:;:. 10 21 
r 

15 r 3 
r 

1 

; 

1-i\~~ \1. .-"\)l~'\:l\l'R\j'nO~ OF'11\A.WLINOS AND OATOHES wrI'It DEP'rH 
J;N JANUARY 1971. 

Depths (m) 

No, of trawling:;:.
 

Total catch (kg)
 
of which:
 
Shrimp (k~)
 

Catch per I-hour trawlip.g (kg)
 
of which:
 
Shrimp (kg)
 

10-20 20-30 30-40 40-50 Over 50 

17 

76.5 

2.9 

4.5 

0.2 

10 

51.0 

4.0 

5.1 

0.4 

6 

49.0 

3.2 

8.3 

0.5 

8 

31.7 

2.2 

4.0 

0.3 

9 

17.8 

3.2 

2.0 

0.4 

The data given In Table 14 indicate that catches of shrimp per one
hour trawling were In the range of 10-40 m, and fish from 10-40 m. 
Summer catches were rather bigger than the sPI;ing ones. The region of 
Rosetta was most remarkable. That region provided the biggest quantity 
of the commercial fishes (Fig 50-IV; Table 10). 

Table 15 gives comparative data on catches by the expeditions of RjV 
"Ichthiology" in 1965-1966 and 1970-1971 in the regions of Damietta, Borul
los, Rosetta and Abukir. One can see from the table that average catches of 
fish per one-hour trawlings decreased by 15 per cent, and of shrimps by 

JJ pm' l.ellt. It is indicative that both 1965-66 and 1970-71 expeditions 
failed to get a commercial catch, therefore the ship did Dot operate in the 
<;ornmercial regime. 



u. r 

4.2 

(j 

0.4 

4.2 

over 70 

I.U 

3 

1.6 

4.6 

21.1 

50-70 
_----1---

0.1 

0.4 

6 

0.6 

4.7 

:14.3 

0.8 

fJ.-f 

7.9 

0.8 

2.2 

10 

{/. ::' 

0.5 

6.3 

0.8 

2.8 

7S.5 

12 

G.7 

94.0 

1G 

_~O-_20_ .... 20~30~ 1:Q.40 1_ 
4 
_0-_5_0_Depth (m) 

1'l'»wJir.g (kg) 

of which: 
shrimp (kg) 

Catch per I-bour 

Depth (m) 

No. of lrawlir.gs 

Total catch (kg) 

Tahle 14. --DISTRIBUTION OF TRAWLING OPERATjON~ AND CATCHES WITH 

DEPTHS IN AUGmrr-REPPEMBER, 197]. 

In the autumn season nine light stations were installed. Within the 
above season, judging by the data of the acoustic equipment, the fish did 
not show commercial concentrations and were rather poorly concentrated 
around the underwater sources of light. With the purpose of determining 

the variety of fish it was caught with cone net,whi~'!Ial1()~~,cl_to_~~~~ 
-tnevarlety-ot~fish-n-wascau:glll-wnn COlleTit\.,~nlQll--auD--Wn.i-tu ucOCiumn

that mainly S. pilchardus were attracted to the lIght. 

of which: 
shrimp (kg) 

No. (' f Trawlirg 
operatiOI\S 
rrotal catch (kg) 

lrawIir.gs (kg) 

of which : shrimp (kg) 

Catch per I-hour 

--_.----_._---_..-_..._----
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'rahJ~ 13.--DISTRIBUTION OF TRAWLIAG OPRRATTONR AND CATCHES WITH 

DEPTH IN APRIL-MAY 1971. 

Depth (m) 10-20 20-30 30-40 
I 

No. of ll'awlir.gs 21 I~ 8 

Total catcll (kg) 58.8 27.0 :~8.I 

of which: shrimp (kg) 18.1 9.6 5.1 

Catch per I-hour 

lrawlir.gs (kg) 2.8 2.2 4.7 

of which: shrimp (kg) 0.8 0.8 0.6 

40-50 Over 50 

7 

32.3 

11.0 

5 

20.8 

2.2 

4.6 4.2 

1.6 0.4 
1 
I 

Tahle 14 .---DISTRIBUTION OF TRA WLI:N"G OPERATioNs AND CATCRES WITH 

DEPTHS IN AUGmrr-SEPrEMBER, 1971. 

Depth (m) 

No. ~ f Tlawlirf! 
operatlOl~S 

1'ofal catch (kg) 

of which: 
shrimp (kg) 

Catch per I-hour 

Trawlir.g (kg) 

of which: 
shrimp (kg) 

10-20 

1(; 

94.0 

I G.7 

5.9 

0.4 

20-30 I 30-40 40-50 50-70 over 70 
----_..• -_.- -----_ .. _- --

12 10 6 3 G 

75 5 9:3.9 ~4.3 21.1 4.2 

fJ.3 7.9 0.4 - -

6.2 9.4 G.7 7.0 0.7 

I 
0,5 0.8 0.1 -' -

In the autumn season nme light stations were installed. Within the 
above season, judging by the data of the acoustic equipment, the fish did 
not show commercial concentrations and were rather poorly concentrated 
around the underwater sources of light. With the purpose of determining 
the variety of fish it was caught with cone net, whiQh allowed to determine 
that mainly S. pilchardus were attracted to the light. 
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The winter season did not give positive results. The sonic sounding 

gear records on the 'tape registering the approach of fish to the light were 

either exceedingly weak or they were not present at all at every station. 

For the spring season the stations were installed in the regions of 

Damietta, Borullos, Arab Bay and Kenayes Bay. During moonless nights 

the tape of the sonic sounding gear in the Arab Bay recorded the attraction 

of the S. pilchardus to the light (Record of the XAL-400 sonic sounding 

gear ta,r:le with amplifying 1-2) but while using the board catcher the catch 

was insignificant (Fig. 52). The fish in the area of light was very active, 

made sporadic movement, sometimes leaving the source of light, sometimes 

approaclhing i,t. On switching off the CU-83 lamps of white colour, recorded 

fish on the gear taPe dissappeared immediately. It was noticed visually that 

while switching on the deck mechanisms for lifting the lower support with 

loads, the fish got frightened and left the area of fishing. 

During the summer sonic sounding gear survey, there were no essential con· 

ccntrations of fish noticed. All-inall 53 trawlings gave 299.1 kg of fish and 

24.5 kg of shrimp. Average catch per l.hour trawling comprised 5.6 kg 

of fish and 0.5 kg of shrimp. Maximum catch was equal to 23.5 kg of fish 

and 3.2 kg of shrimp. A considerable portion of catches consisted of non

commercial fishes. M ullidae were numerous among the commercial fishes. 

For the summer period the light stations were installed in the regions 

of Damietta, Salloum and Marsa-Matruh (Fig. 53). During operation in the 

regions of Damietta and Marsa-Matrouh there were no noticeable ooncentra· 

tions of fish around the light. At the middle of September the acoustic 

equipment registered the approach of fish to the light, but its complete fishing 

failed (25 kg of S. pilchardus were caught with the board catcher). 

Light stations were installed both in the shelf zone over depths of 

up to 50 m and behind the shelf limits over the depth drops from 100 m 

to 1000 m. Fish were attracted to the light in the shelf zone, but at depths 

over 50 m it didn't. General information on the results of the lig-ht stations 

is given in Appen9ix 5. 
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Fw. G;3. Chart of exploratory fish ng surveys ur lchthyolollll Bays of 

SalluuLU a.nd Mersa Ma.truuh, frum 17 to 19 SeptemlJer, 1~171. 

Conclusions : 

1. All fishing gear provided for by the programme operated well. 

2. Sonic sounding gear survey and control structure showed that from 
all the regions surveyed in the south-eastern part of the Mediterranean Sea 
along the coasts of Egypt only Damietta, Borullos, Rosetta and Abukir are 

suitable for bottom trawling at depths of 10-100 m. 

3. Regions of Salloum, Mersa-Ma1trouh and the Arab Bay are not suitable 
for bottom trawling because of the roughness of the bottom and reef forma

tions. 
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4. During the trawling survey in the exploration area the catches were 
insignificant and comprised on the average 6.2 kg of fish and 0.5 kg of shrimp 
per one hour of trawling. 

5. Attraction of S. piJlchardus to the light was observed m the Arab Bav 
in May and in the Salloum Bay in September oryer depths of 40-50 m. 

VI-SHRIMP 

The study of the biology of ,the shrimp along the 11editerranean coast 
of Egypt began quite recently due to their increased commercial importance. 
The work by EI-Zarka "and Koura, (1965), deals with the species composi
tion and the shrimp quantitative distribution off the Nile mouths from the 
above point of view. Their investigation is based on some data of the early 
60-s when the shrimp fishery was at its peak. These data characterize ,the 
shrimp population during its flourishing period. Long intensive fisheries and 
the changes in the ambient caused by the regulation of the Nile flow resulted 
in considerable changes in the shrimp population which predetermined a ne
cessity to study their biology. With this purpose in 1965-1966 a first Mediter
ranean expedi1tion of the Azcher Niro was carried out which gave some idea 
on the biology of mass shrimp species inhabiting the shelf zone of the Nile 
Delta and allowed to reveal certain alterations in their conditions which af
fected the fishing level. 

Repeated annual studies carried out in 1970-1971 give a possibility to 
determine the character of transformations in the shrimp population which 
are taking place in newly formed conditions of the ambient and to define 
the specific features of the present fisheries. 

The data of the seasonal trawling surveys described above in the chapter 
"Search and Fisheries" Fig. 44-47) were used as initial data for characterizing 
the conditions of the shrimp population along the Mediterranean coast of 
Egypt in 1970-1971. They cover the ~helf zone from Abukir Bay to the 
Damietta Cape. Within the depth range from 10 m isobath passing along 
the shore to 400 m isobath located on the continental slope. The basic in
formation :was collected in the zone of 10-50 m inhabi1ted by the greatest 
shrimp population. The volume of information corresponds to the catch 
yield of 203 trawlings where 3637 specimens were measured and 2418 speci
mens were analyzed. 
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TAXONOMY 

Species composition of the shrimp population on the Mediterranean shelf 
of Egypt 

In the catches made in the shelf zone near the Nile mouth we have found 
shrimps of the following three families : Penaeidae, Pandalidae and Crango
nidae. 

Fam<ily Pandalidae was represented by the species of PDesi'vnika lOll giros

tis and the family Penacidae by seven species : 

Penaeus japonicus Bate 

Penaeus S1emisuleatus de H aan 

Penaeus trisuleatus Leach 

M etapenaeus monoceros Fabricius 

Metapenaeus stebbingi Nobili 

Parapenaeus longirostris (Lucas) 

Trachypenaeus eurvirostris (Stimpson) 

Solenocera indica N ataray. 

In general, the composition of paeneids of the southeastern part of the 
11editerranean Sea was known before. However, the species of Trachypenaeus 

eurvirostris was known as Parapenaeus sp., and for the first time it was deter
mined by the authors of this report. The species of Solenocera indica had not 
been found in the region of our investigations before. In spring f of 197 I 
the members of the expedition caught 4 females at 23 depth in Abukir region 
at the station having the following coordinates : latitude 31°35 '8" North 
and longitude 30016 '2" East. 

The composition of the penaeids in the region under investigation is 
not homogenous in its origin. Only two species, i.e. P. Kerathurus and P. 

longirostris can be considered as truly local species (endemic) (Heldt, 1938 ; 
Holthius and Gottlieb, 1956). 

After inanguration of the Suez channel in 1872 the shrimp fauna of the 
Mediterranean Sea was enriched by the species of P. semisulcatus, P. japoni

eus and M. s~ebbingi (AI-Kholy and EI Hawary, 1970). As to the other 
species (M. monoceros, T. curvirostris, S. indica), a clear idea on the ways 
of 'their penetration to the Mediterranean Sea is lacking, but as they are 
typical inhabitants of the Indian and Pacific oceans they also should be con
sidered incomers (Heldt, 1938; Kubo~ 1949). 
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The general poverty in composition of the penaeids in the area unuer 
investigation in comparison with any other tropical zone, suggests develop
ment of some species. 

According to the information of 1966 the percentage of the above shrimp 

species in the investigated area is very different as they have different ecolo
gical behaviour. It has been found that there are several permanent zones 
where certain species prevail. The zone limits change somewhat tdue to sesonal 
migration. 

In order to reveal the seasonal changes whidh ocurred in the species 
percentages in 1970-1971 the data of the surveys carried out in April and 

January which characterized two opposite seasons: spring-summer and autumn
winter, were studied. 

According to the predominance of certain species the following four 
zones were determined in April (Fig. 54 & Table 16) : 

First zone - M. stebbingi 

Second zone - P. longirostris 

Third zone - mixed 

Fourth zone - T. curvirostris. 

The first zone extends along the entire shelf occupying the least of 
the investigated depths, i.e. up to 20 m. The main species here was .itJ. 
stebbingi (42 per cent - 82 per cent). In respect of the accompanying 
species importance this area can be subdivided into several sub-zones. Two 
subzones with great content of T. curvirostris are found in Abukir Bay and 
Lake Borul1os (32.4 per cent 47 per cent respectively) ; several sub-zones 

with considerable content of T. curvirostris (24 per cent) and M. monoceros 
(20.6 percent) in the region of Damietta. 

In the second zone which covers all the deep-water part of Abukir Bay 
and partially the Rosetta region occupying depths over 30-50 111, the prevailing 
species was P. longirostris ,85.9 per cent). 

The third zone extended between lake Borollos and the Damietta mouth 
of the Nile, occupying deeper portion of the shelf in respect of the first zone. 
Here the shrimp composition was very diversified, all main species (i.e. M. 
monoceros, M. stebbingi, T. curviTOstris) and representatives of Penacus 

had approximacely equal importance. 
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F'w. 54.	 Zonation of various shrimp species in ApriJ. 1971. 

!hethdiagrams sho,:" the different proportions in which these species occur 
In e correspond 109 zones.
 
Legend:
 

I.-M. monoceros; 5.-p. japonicus ; 
2.-M. stebbingi; 6.-p. iongirostt'is; 
J. -..P. fe,wUu/cq/u.r,

7.-?~ cllrviro~trlj·. 
4.-P. trivulcatus . 
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The fourth zone was located between the Rosetta and Damietta regions 
and was represented completely by T. curvirostris (49.6 per cent) though, 
as in the second zone, all species were present. 

In January, the importance of zone species changed radically. According 
to the prevailing species only three zones can be detrmined CFig. 55" & 
Table 17): 

First zone - M. monoceros 

Second zone - P. Longirostris 

Third zone - T. cu,rvirostris 

" 

The first zone lies m the shallow and the 'middle parts of Abukir Bay 
and off the region of Rosetta mouth. In the western part of this zone, 
besides M. monoceros, M. stebbingi accounted for more than a quarter 
(28.5 per cent) while in the eastern portion only M. monoceros was prevailing 
(92.5 per cent). 

The second zone, as usual, was located in the deep off-shore portions 
of Abukir Bay and Rosetta region. The percentage of P. longirostris did 
not change in comparison with spring accounting for 84 per cent. It was 
accompanied by T. curvirostris (14.6 per cent). 

The third zone occupied the whole middle and eastern parts of the 
investigated shelf. In the middle portion, i.e. in the Borollos lake region 
T. curvirostris accounted for 90.2 per cent. In the eastern part two sub
zones, i.e. deep and shallow, can be identified. In the first, the present 
species were M. monoceros (22.4 per cent) and penaeids (15.8 per cent) ; in 
the second sub-zone, penaeids (94.7 per cent) and M. stebbingi (25.9 per 
cent). 

Thus, during winter of 1970-1971 at the depth up to 20m in the western 
part of the investigated area (Abukir and Rosetta region M,. monoceros was 
prevailing and to the east, T. curvirostris• •During spring Qf 1971 the predo
minance of M. stebbingi increased sharply at' small depth, while to the east 
predominance of r. curvirostris remained. The shrimp' CQII1position on the 
western slope of the shelf at a depth over 50 m remained invariable with 

the ~:manent prevalence of ,P. longirostris. " 

In the eastern, part of the investigated shelf at a depth of 20-50 m. th~ 
representatives of the Penae1J,S species retained I their comparatively great im

portance. 



Qe 
~ 
~ 
"0 

.5 
"'0 ~ 
~ '0 ...... eO= u ~ u 
0 .5 
¥J '"'u CI1 
~ 

~ 
~ E 
Q.. CI1 

8 '" .. 
"C 
~.c 

CI) Q 
~ 0.0 

-E ~ 

....:l 
c:: -'q; r-... 0\ 
~ -.c 
~ ~ 
CI) 

... 
CI1II) =c:: 

0 ~ 
N CI1.... 
II) 

.5-E 
~ en 
0 t::I 

~ ~ 
"~ 0 
~ Q.. 
u 0 
0 0....:l 
I 

.,; 
'0 

0 
~ 

~~ 
~ . 

. 

,.~ Cl _ 

't~--'",i'(l 

N 

] 24 FISHflRIES OF ~'HE} SOU±H-ffiASTER~ MEiDITERRAr\DAN sr<.lA 
ALONG THE DGYPTIAN COAST 

SOVIET-uGYPTIAN EXPEDITION 1970-1971 
--_._---------~-----------------

"._ } -~ 

; 
I. 

I 
I 

rl'--~r--_......._~r-=~""""---i:::!!l!!~:---------+:;j 



to
'

c'
 

T
ab

le
 1

7
.-

P
E

R
C

E
N

T
A

G
E

 
O

F
 

D
IF

F
E

R
E

N
T

 
S

H
R

IM
P

 
S

P
E

C
IE

S
 
IN

 
JA

N
U

A
R

Y
 1

97
1.

 
t"

I ;:-
t 

R
fg

io
n 

U
os

et
ta


 

A
bu

ki
r


 

A
bu

ki
r-

R
os

et
ta

 (
ov

er
 2

0 
m

)

 

B
or

ul
lo

s

 

D
am

ie
tt

a 
(o

ve
r 

20
 m

)
 

D
am

ie
tt

a 
(u

p 
to

 2
0 

m
)
 

S
hr

im
p 

S
pe

ci
es

 c
om

po
si

ti
on

, 
(P

er
 c

en
t)

 

I 
Z

on
e 

&
 

S
ub

zo
ne

 
/
 P.

 
ja

po
n.

 
I I 

P.
 

tr
is

ul
c.

 
I 

P
. 

se
m

is
. 

M
. 

m
on

oc
. 

M
. 

I
I s

te
bb

in
gi

 
P.

lo
ng

ir
 

-
-
-


I 
-

-
.
 

2
.5

 
92

.5
 

5
·0

 
I , 

I-
1s

t 
-'

 
-

1
.8

 
62

.5
 

2
8

.5
 

II
 

_
. 

0.
1 

0.
4 

0
.8

 
0.

1 
I 

84
.0

 

:I
II

 
4

.8
 

1
.9

 
0

.5
 

2
.4

 
0.

2 

II
I-

1s
t 

] 
')

 
-

_
. 

I 
1

.8
 

1
.3

 
22

 
4 

0
.7

 
I 

0.
2 

II
I-

2n
d 

]]
 .1

 
29

.6
 

-
11

.1
 

:2
5.

9 

T
ot

al
 

T
. 

cu
rv

. 
I 

0
1

 
,0

 

-
-
-


10
0 

7.
1 

I 
]0

0 

14
.6

 
I 

]0
0 

90
.2

 
10

0 

6
0

.9
 
I 

10
0 

22
.3

 
I 

10
0 

t-
I Z
 

U
l 
~

 

0 0 t;
j >
 

~
 

~
 

~
 

t-
I rn
 
~

 >
 

~
 

:
~

 
\ 

. 
I
~

 
'
0
1
~

 

I 
O

f'
I

• .... t:C
 

-
1

 
O

f -I:~ ~ 



1~6 FISBEJRIBS OF THE) SOUTH-EASTERN MEr>ITERRANlllN SEA 
ALONG THE ElGYPTIAN COAST 

SOVIET-IDGYPTIAN EXPEDITION 1970-1971 

Therefore, the shrimp oomposition in the west is more homogenous (at 
every season a certain species iis apparently prevailing) and labile seasonwise 
(a complete substitution of one prevailing species by another takes place), 
while in the east the shrimp composition is more diversified and does not 
change sharply with change of the season. 

On rAe (~Aok, (ne SpeCLeS percenCage composition in 1970-1971 was 

characteri2ed by stable predominance of M. Stebbingi in the coastal areas, 
by greater concentration of T. curvirostris in the east (the Borullos and 
Damietta regions by invariable prevalence of P. longirostris on the western 
slope of the shelf and by extremely low importance of large penaeids 

. (P. semisulcatus, 1'. japonicus and P. trisulcatus). 

In Comparison with the data of 1966 -{Drobysheva, 1970), it was shown 
that location of the zones, on the whole, remained the same while considerable 
changes in the species percentgae composition took place. If before the 
mass species was M. monoceros (40.5 per cent), in 1971 it accounted only 
fOI 9.3 per cent of the total quantity. The role of M. stebbingi increased 
greatly, its zone being extended considerably towards the zone of M. mono

ceros. The importance of P. trisulcatus dropped off sharply while the role 
of P. japonicus increased somewhat. The importance of small non-food 
species P. longirostris and T. curvirostris increased ·considerably. 

BIONOMICS 

DIstribution and biological Characteristics of the main shrimp species 
of the family Penacidae : 

Mass accumulations of 'the shrimp-penaids .i:n the World Ocean are 
located in the shelf zones near the mouths of big rivers (in the Mexican, 
Guinean and Persian Gulfs, along the coastline of Hindustan and Northern 
Australia, etc), which carry out a lot of suspended and organic ,matter forming 
the littoral zone, of silty and silt-sandy soils. The shrimps are related to 
this type of soil both trophically and ecologically since they ensure abundant 
food and serve as a safe shelter. 

From the above point of view the shelf area near the Nile mouths is 
rather a favourable place for inhabitation of the shrimp family-Penacidae. 
According to Mohamed (1967) wide zones of fine clayey sand (20 m) 
bordered by a band of silty sand and sandy silt (20-80 m) are found in the 
area off the Nile branches-Rosetta and Damietta-to a depth upto 20 m. 
Between the Nile branches in the Borunos area there is an extensive zone of 
shelly sand which [cov.ers even ,deeper parts of the shelf and i~ substituted in 
the area of contin~nal slope by silty bryozoan sand and grave] sand. 
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According to Aleem (1969), the width of the zone of silt and silty sand 

In the first half of the 60-s was 45 kIll. The expedition of 1970-197 L confir

med this width. However, it cannot be considered invariable uuder the 
conditions of the river flow regulation. 

Acccording to Oren (1970), the construction of the Aswan Barrages in 

1902, resulted in the disappearance of 2 km land in the Rosetta and Damietta 

regions. If usually the Nile carried out to the sea 140 million tons of 

silt and mud (4 kg!m 3
/), nowadays the Aswan Dam retains 10Xm~\ of suspended 

particles annually. Practically this stopped sedimentation and even caused 
the disintegration of the "Shrimp" ground (Aleem, 1969 & Oren, 1970). 

Besides the trophical and ecological aspects the connection of the 

penaeids with the littoral zones ensures the conditions required for thti'ir 

reproduction because the post-larval jnstars and the brood of JllallY spe

CIes of this family inhabit littoral iresh-water reservoirs. Availablity of the 

sea-water and fresh water rbase~' 111 the life cycle of the penaelds pred

etermines their age migratlOns ar.cl their seasonal accumulation. The 

periods, massiveness and location of annual accumulations depend on the 

specific conditions of the year whICh to a great extent predetermines goou 

population and therefore the commercial importance of the shrimp. 

The information collected during this expedition allows to form an 

opinion only about the mature portion of the shrimp population. The 

methodology used gives an idea about the shrimp quantitative distribution 

and allows to evaluate some aspects of the biological cycle. 

(aj Penaeus japon~cus : 

In 1970-1971, representatives of this species were found in the entite 

investigated area of the shelf, giving 50 specimens per trawling hour. 

Its average catch yields were similar in all seasons not exceeding 0.3{)(J kg, 

and only in August of 1971 reaching 0.805 kg in the Abukir region at a 

depth of 25-50 m (Appendix 6a, & Fig. 56a). 

During all seasons the basic mass of specimens of this species was 

caught at a depth of 20-40 m. As it can be seen from Fig. 57, P. japonicus 

specimens were found near the very shore only in April of 1971, whilie in other 

seasons they inhabited at a depth over 10m. Their distribution shows 

a certain connection with the Lake Borullos outlet, as some speclIuens were 

always found in shallow places near this area. 

9 
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the [.;nthyoloi .~asonal cruises in the Mediterranean waters off' the coast of Egypt. 
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In summer, autullln and winter, the SIze series of P. japonicus was 

represented by compact groups of large matured speciwens, 120-230 mm 

long (Fig. 58 & Appendix 8a). The modal groups of males and females 
differed in about 20-30 mIll. In all seasons the average size of males 

was 155-160 mm. and that of females ~ 190-195 mm. Only in April the 

size series was extended very much due to appearance of young specimens 

of size.95-120 mm. Alteration in the size composition corresponded to a 

change of the reproductive correlation and maturity (Table 19 & Fig. 59). 

During the autumn-winter season (September 1970 and January 1971) males 
were prevailing (63 per cent and 64 per cent of the total number), while 

during the spring-summer period (April and August 1971) females were 
predominating (58 per cent and 59 per cent). The maximum maturity 

was observed in April when 81 per cent of females had 4th and 5th phases. 

(b) P. trisulcatus : 

The number of specimens of this species caught in 1970-1971 was ext
remely small ; only in the spring-summer period not more than 10 

specimens were caught per trawling hour. Accordingly, the yield of P. 
trisalcatus did not exceed 0.100 kg per trawling hour in all season (.\ppendix 

6 '"b", Fig. 56 b). Only in September and April some trawlings gave 
yields of 0.6 and 0.6 kg respectively. It is interesting to state that these 

catches were given in the Borullos region. The greatest number of speci

mens was caught at a depth of 10-40 111, i.e. nearer to the shore than P. 

japonicus (Table 18). 

In the trawls only large matured specimens were present (Appendix 

7 "b" & Fig. 60). They were represented by compact groups, the difference 

between males and females being 20-30 mIll. During winter and spring 

the modal group of males was of the size 120-160 mm. and that of females 
140-170 mm. In autumn the length of males increased somewhat reaching 
140-160 mm., whi/le that of females increased considerably reaching 170-210 

mm. Thus, replenishment of the mature part of the population begins in 

winter reaching the maximum sizes by autumn. 

The maturity of femaLes increases by April. Presence uf nUlllerous 

females in the 5th (spawning-run) and the 2nd (post-spawning phases) during 

summer indicates 1cmg summer spawning. Due to the long spawning the 

sex correlation does not change sharply during the year and is characterized 

by constant prevalence of males (Table 19). 
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(c) P. semisulcatus 

According to the illformation of 19G6 the mam area, where this species 

inhabits, is. loca'ted eastward of the Damietta hranch Drohyshcva, 1970). 

In 1970-1971 to the west of this area only single specimens of this species 
are found never forming accumulations. The maximum catch yield of 
this species which was obtained in September 1970 in Abukir region at 

a depth of 52-50 m (Appendix 6 "c") did not exceed 0.5 kg per trawling 
hour. 

The information obtained is so insignificant (the average yield was 
0.200 kg) that it is impossihle to draw anv conclusion about a definite 
zone within the investigated part of the shelf (Ahukir-Damietta) where this 
species prefers to live (Fig. 56 "c"). However, it can he stated that during 
8lJ seasons the specimens of P. semisulcatus were found only at a depth 
up to 50 preferring the range of, 20-40 In, where over 50 per cent it was 
concentrated at all times. 

During the year only hig specimens (females averaging 17.1-225 mm, 
males 170·190 mm) were found in the trawl catches (Appendix 7 "c"). 
During all seasons of the year (except for September) females prevailed 
accounting for 71 per cent of the total quantity in January of 1971, 62 
per cent - in April and 55 per cent - in August. In September their 
percentage was very smaIl, 21 per cent (Table 18). During the year the 
maturity of females of P. semisulcatus was at a high level ; ahout half 
of their quantity was in pre-spawning phases all the year round (4th or 5th 

phase of maturity, Fig. 59). 

Comparing the spawing seasons, the time of mass accumulation and 
the growth of the three species described above, one can observe apparent 
similarity of their life cycles which is characterized by the fact that their 
phases are extended in time very much. Beginning from April the off
shore accumulations begin to be replenished by young specimens which 
gradually, going off the shore, mature in the sea and join spawn groups. 
A~ a result of this the spawning takes place during the whole summer. 
This fact was also found to be true for the species inhabiting the Red 
Sea (AI-Kholy and El-Hawary, 1970). The long spawning period results 
in low concentration of off-shore accurnulations. 



136 FISHE'RIES OF THE SOUTH-EASTERN MEnrf'iERRA~·n1.\N SEA 
ALON"n THE F.GYPTIAN COA~rr 

SOVIE'r-DGYPTIAN EXPEDl'l'ION 1!l70-1971 

erc:en rage 

1 00 r---........................,............----r--....-..------_
 
80 

60 

40 

20 

00 r------~--'""'T'""""""____:~----......, 

I 

20 [ 

80 

60 

MONTHS 

Fig. 59.	 Maturity of the female shrimps during 1971 on 
the Mediterranean shelf of Egypt. 
Left: M. monoceros j M. stebbingi: P. semisulcatus: 

Ri~ht : P. trisulcatus, P. japonicus, T. curl'irosiris. 
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(d) M. m

The 
than that 

onoceros : 

number of M. monoceros in 
of P. semisulcatus. During 

19
all 

70-1971 
seasons 

was 
one 

considerably 
trawling 

h
hour 

igher 
pro

duced, in the average, 50-100 specimens. In Spetember, in Borullos region 
a smaIII accumulation area was found yielding up to 200 specimens. How
ever, smaller sizes of this species (See explanation below) predetermined 
5mall yields : only in September the average yield reached 0.564 kg, in all 
other seasons they were at a level of 0.2-0.3 kg (Appendix 6 d & Fig. 61 d). 
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FIG. 61.-Geographical distribution of JJf. monoceros in January (a). April (b)t 
August (c) of 1971, and in September, 1970 (d). Legend: same as 
in Fig. 57. 
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Distribution of A1, nwnoceros ll1 the investigated part of the shelf 

(Abukir-Dammietta) was quite uniform during all seasons, its concentration 
being somewhat higher in the f'astern areas (Fig. 61), 
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The main mass of this shrimp species was found at a depth of 10-50 

III (Table 18) all the year round. In January some specimens of this 

species moved into the open sea due to which 62.3 per cent of caught 
specimens was found at a depth of 30-40 m. 

This size series of M. monoceros was represented by one-peak group 

for all months, with the exception of January (Appndix 7 d, Fig. 62 d). 

In January of 1971 the average sizes were minimal, being 114 mm for 

females and 105 mm for males. 

Presence in winter of small specimens and the two-peak curve of the 

SIze series (which is particularly marked for females) suggests that the mature 

part of the M. monoceros population is replenished in winter. In spring 

of 1971 the size series remained invariable. By autumn of 1970 and 197i1 
the length of specimens increased somewhat. The average size of males being 

112-113 mm and that of females-132 mm. The maximum autumn size of 

M. monoceros corresponded to the maximum maturity of females : in August 

and September the number of females in the 4th and 5th phases reached its 

maximum while females in the 1st phase were praotically absent (Fig. 59). 

Thus, the main spawning time of this species took place in early spring 

which ensured winter replenishment of the population. During spawning and 

in winter the sex correlation was characterized by prevalence of males (Table 

18). 

The spawning of this species IS more intensive and shorter than that of 

the penaeaids. This predetermines rapid and steady reproduction. The 

time period between the appearance of young specimens (winter) and the 

spawning (autumn) is quite long \vhich suggests that the growth and maturity 

take place mainly in the open sea. As a result of this, accumulations of 

this species are stable all the year round IJ3ving the maximum concentrations 

in autumn. 

(e) M. stebbingi. 

In 1970 the number of !'vI. stcbbingi changed seasonally very much 

(Appendix 6e, Fig. 56e). It was minimal in January : the trawls caught 

single specimens amounting to not more than 0.05 kg per trawling hour and 

averaging 0.024 kg. In April the number of this species increased : in most 

of the area occupied by them a catch yield amounted to 100 specimens and 

over per trawling hour (Fig. 63). This ensured an average yield equal 

to 0.289 kg per trawling hour. In some cases it reached 0.600 kg (April 

1971, Borullos region, depth of 10-25 Ill). During autumn months of both 
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The main mass of this shrimp specIes ,·vas found at a depth of 10-50 

m (Table 18) all the year round. In January some specimens of this 
species moved into the open sea due to which 62.3 per cent of caught 
specimens was found at a depth of 30-40 m. 

This size series of M. monoceros was represented by one-peak group 
for all months, with the exception of January (Appndix 7 d, Fig. 62 d). 
In January of 1971 the average sizes were minimal, being 114 mm for 
females and 105 mm for males. 

Presence in winter of small specimens and the two-peak curve of the 
SIze series (which is particularly marked for females) suggests that the mature 
part of the M. monoceros population is replenished in winter. In spring 

of 1971 the size series remained invariable. By autumn of 1970 and 19711 
the length of specimens increased somevvhat. The average size of males being 

112-113 mm and that of females-132 mm. The maximum autumn size of 
M. monoceros corresponded to the maximulll maturity of females : in August 
and September the number of females in the 4th and 5th phases reached its 

maximum while females in the 1st phase were praotically absent (Fig. 59). 

Thus, the main spawning time of this species took place in early spring 

which ensured winter replenishment of the population. During spawning and 

in winter the sex correlation was characterized by prevalence of males (Table 

18). 

The spawning of this species is more intensive and shorter than that of 
the penaeaids. This predetermines rapid and steady reproduction. The 
time period between the appearance of young specimens (winter) and the 
spawning (autumn) is quite long which suggests that the growth and maturity 
take place mainly in the open sea. As a result of this, accumulations of 

this species are stable all the year round having the maximum concentrations 

in autumn. 

(to) M. stebbingi. 

In 1970 the number of Af. stcbbingi changed seasonally very much 

(Appendix 6e, Fig. 56e). It was minimal in January : the trawls caught 
single specimens amounting to not more than 0.05 kg per trawling hour and 

averaging 0.024 kg. In April the number of this species increased : in most 
of the area occupied by thern a catch yield amounted to 100 specimens and 

over per trawling hour (Fig. 63). This ensured an average yield equal 

to 0.289 kg per trawling hour. In some cases it reached 0.600 kg (April 

1971, Borullos region, depth of 10-25 111). During autumn months of both 
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1970 and 1971 the density of accumulations dropped to 50 specimens per 
trawling hour. However, in the narrow coastal area, small "patches" were 
found which produced more than 100 specimens per trawling hour. Such a 
"patch" was found in September of 1970 at the Borullos Lake water outlet. 
It was also observed in August of 1971. During this season the average 
catch yields in the whole water body were within the range of 0.333-0.127kg. 

Location of M. stcbbingi accwnulation was very characteristic in all 
seasons : 60-80 per cent of the total mass was concentrated in the shallow 
zone having a depth up to 20 m (Fig. 63). Only in January when the 
M. stebbingi population was extremely small and dispersed at a depth of up to 

50 m. 

During the investigation period the distribution and yields of M. stebbingi 
were comparatively uniform in all -region however, the largest accumulations 
were found at the minimal depth in Borullos region. 

During spring and autumn, the sizes of the mature M. stebbingi did 
not differ : the average length of females was 100-105 mm, that of males 
79-83 mm (Fig. 64, & Appendix 7 "e"). In winter (when their population 
was minimal) bigger specimens were found, some females reaching 120 mm 
and SOIlle males-90 mm. During this season the maturity of females was 
maximal (Fig. 59) and they constituted the basic mass (Table 18). Judging 
from the size composition, maturity of the females and their distribution (off
shore migration) it can be said that the spawning of this species took place in 
winter. Insignificant changes in the size of mature specimens in the off-shore 
accumulations and sharp seasonal variations of their population suggests that 
the sea phase of the M. stcbbingi life cycle is not long. It seems that for 
the most of them it is limited by spring months. As no specimens of the 
1st maturity phase were not practically found in the open sea one can ' 
suppose that maturity of the specimens occurs during their long stay near 
the shore while increase in the population during spring testifies clearly 
marked seasonal migrations. As a result of this the sea accumulations of this 
species are short but massive. 

(j)	 T. curvirostris : 

In 1970-1971 it was the most numerous species on a level with M. steb
bingi and P. longirostris. In spring and autumn of 1971 its population 
ensured catch yields up to 200 specimens per trawling hour and in winter of 
1971-not less than 50 specimens. Accordingly, the seasonal yield variations 
ofT. curvirrostris were within the limits of 0.075-0.252 kg (Appendix 6 f & 
Fig. 56 f). 
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The mam bulk of these shrimps inhabited depths of 20-40 m although 
in September of 1971 almost half of them inhabited smaller depth. Distribu
tion of T. curvirostris in the investigated water body was irregular ; during 
all seasones rich zones were found practically in aU areas at a depth of about 
20 m (Fig. 65). The biggest accumulation were found in Borullos and 
Rosetta regions in April of 1971. 

During 1971 the sizes of the mature part of the T. curvirostris population 
were very different (Fig. 66, & Appendix 7f). Within the period of 
January-August the length of females increased from 59 to 77 mm. and that 
of males from 56 to 83 mm. The antispawn phase of females was observed 
only in autumn (Fig. 59). Even in January, immature specimens of the 
first maturity phase prevailed. It seems that the spawning period was short 
and ended in autumn. The data of the autumn, 1971, (Fig. 66) shows that 
during this period the mature part of the population was replenished by 
young specimens. In 1970 their dimensions differed sharply from the old 
size group not exceeding 30-50 mm. However, in autumn of 1971 apparent 
replenishment was not observed. 

Judging from the absence of considerable seasonal variations, the popula
tion size and notable difference between lthe seasonal sizes, one can say that 
the specimens of this species stay at sea during the most part of the year 
and do not migrate in mass towards the shore when the season changes. 
Therefore, their accumulations are stable. 

(g) P. longirostris;:· 

Accumulations of this species were located only in the western part 
of the area under investigation. They were concentrated on the contine
ntal slope in Abukir and Rosetta regions and were not found at a depth 
under 40 m. On these regions the population size of P. longiro.rtris was quite 

considerable. Although the specimens size was small (See below) the catch 
yield reached 0.8 kg (Appendix 6 g). 

In 1970-1971 the size composition of P. longirostris was very comp
licated (Fig. 67). Duri~g all seasons females were represnted by a very wide 
range of 40-110 mm which was subdivided into several size groups. The 
seasonal changes of the size composition were clearly marked. This points 
to the absence of age (seasonal) migrations, the permanency of habitation of 
the main mass and the multi-age composition. All the year round males 
prevailed accounting, on the average, for 60 per cent and reaching in Septe
mber as much as 93.6 per cent (Table 18). 
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MatUl-i<ty of the females was very variable ; however by 

importance of specimens being in the 5th maturity phase increased (Fig. 59).' 
Thus, it can be said that in 1971 the spa\vning time of this species was long. 
having a certain intensification in autumn. 

To sum up, it can be said that habitation of this species 

to the shallow coastal areas. The long spawning time and 

the habitation place ensures stability of its concentrations. 

ANALYSIS OF THE SHRIMP CATCH SIZE IN DIFFERENT
 

SEASONS OF 1970-1971
 

We may judge on the commercial importance of shrilllps in 1970-1971 

by the results of the trawlings made during the expedition. As it was said 

above, the trawlings were carried out in the shelf zone located between Abukir 
Bay and Darnietta Cape. The results of 186 trawlings were analysed and 
m all seasons the number of trawlings was approximately equal (Table 19). 

a) In spring the shrimp catch size was comparatively high in all regions. 

(Fig. 68 & Table 19). The highest catch size was obtained in Borullos region 
. 16.057 kg (35 per cent of the total yield). In other regions in spring the 

catch size was approximately the same amounting to 9-10 kg each. 

In summer the catch yield ",-'as cOllsiderably lower in all regions. The 
highest catch size was obtained in the Rosetta and Abukir fegions amounting 

to 14 kg (57 per cent of total yield), the lowest-in Borullos region amounting 
to 4.482 kg (18 per cent). 

In autumn the catch yield considerably differed from region to region. 

In BorulIos it reached 8.7.13 kg- (.14 per cent) and in the Rosetta region - only 

1. 574 kg (9 per cent). 

In winter the catch ylfld was ~imilnr In all reglOns amounting to about 

4 kg. 

Summing up, we can say that according to the data of RjV "Ichthyolog" 
the total annual catch yield was maximum in Borullos region where it amounted 

to 32.8 kg. In all other regions it was almo~t similar : Damietta-23.7 kg, 

Abukir-24.4 kg and Rosetta-22 kg. 
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b) Comparatively high shrimp catch yield in spring (April 1971) is 
explained by greater catch of many species (Fig. 69 a & Appendix 8a) in 
comparison with other seasons. In the investigated regions the catch size 
was as follows; 
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Damietta : 

M. monoceros - 5.958 kg 

M. stehbingi - 2.439 'kg 

P. japollicus - 2.2449 kg 

Borullos ': 

M. stebbingi - 5.929 kg. 

P. japonicus - 4.118 kg. 

T. curvirostris - 2.597 kg. 

Routfu and ~buk~· 

P. longirostris - 5.438 kg and 5.872 kg respectively. 

:\5 M. steblJ.ingi, P. japonicus and T. curvirostris gave the biggest yields, 
therefore the maximum catch size was in Borullos region. 

In summer (August 1971) when the shrimp yield was low every where 
(Fig. 69b. Appendix 8b) the catch size was determined by catches of P. jaijJo
nicus amounting to about 2 kg in all regions and by catches of P. longtrostris 
(2·. 127 kg) in the Rosetta and Abukir regions. Due to this in these regions 
bigger yields were obtained. 

In autumn (September 1970) only one species - M. monoceros Fig. 69c 
& Appendix 8c) had the greatest importance. Its maximum catch (4.450 kg 
out of 5.889 kg) was obtained only in one region i.e. Borullos. P..laponicus 
rates second with regard to the catch size. Its maximum catches (2.299 kg) 
were obtained in the Damietta region being almost equal in all other regions 
(within the range of 0.5-0.8 kg). r 

I 
In :winter tow species prevailing : P. japonicus in Damietta and Borullos 

regions (2.197 and 1.343 kg respectively) ; P. longirostris in the Rosetta and 
Abukir regions (1.195 kg and 3.798 kg respectively). Since these species were 
caught in different regions their yield differred slightly from one region to 
another, 
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As a result of the seasonal variation of different shrimp species, the COlll 

po:sition of the total catch during the year was as follows : in the western part 
of the shelf within the area of Abukir and Rosetta, P. longirostris accounted 
for the greatest percentage in all seasons (except for summer) ; in summer 

it was P. japonicus while in the east - P. japoincus and M. stebbingi (Fig. 70). 

c) Distribution of the fishing areas on the investigated shelf \Vas dif
ferent in different seansons (Fig. 71). In winter extensive areas with yields 
of 1-3 kg per trawling hour were located at a depth over 20 m in the western 
part of the shelf-Abukir and Rosetta - in places where P. longirostris inhabits. 

In spring they increased considerably on account of replenishment by off-shore 
accumulation of metapaeneides and paeneides being located both on the 

western part of the shelf and in the narrow coastel area of Borullos and 

Damietta. 

The autumn months, when spawn accumulations of M. monoceros and 
paeneides are formed, were characterized by rapid change of the fishery situa
tion. In August 1970 the be:st areas were found in the Rosetta zone while 

III eptember 1970· in SBorullos zone. 

Unlike 1966 when accumulations of greatest concentration were found 
at the minimal investigated depth, in 1971 (:spring excluded) the main shrimp 
accumulations were fouIld at deeper places. As before, the lowest yields 
were registered ill winter increasing in April and again decreasing in autumn. 

d) The comparative importance of different regions and the general 
trend of the annu'll catch size can be determined by means of analysis af 

average yields per trawling hour (Fig. 72). 

During the whole expedition period (1970-1971) the total yield per 

trawling hour did not exceed 5 kg, the average one bing 0.4-0.9 kg (Table 

21). In some regions the catch yields were almost equal having the same 
tendency to increa~,e slightly in April and August and to decrease in autumn
winter (Fig 72). Increase in the catch size in September was observed only 
in Borullos. Similar phenomenon was observed also in 1966 but in that year 
the autumn variations of the yields were greater and were observed not only 

near Lake Borullo-s but also near Lake Edku (Abukir zone). 
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TalJr 21. AVERAGE SHRIMP YIELD IN 

(in Kg / t'fwl-ing h011Jr.) 

1970.-1971 

Area January April August 
I 
i St'ptt'mbt't' 

~----

Ahllkir O.6±O.3 1.1±OA O.7±O.3 0.14 ±O.()() 

HO:-ietta O.:2±O ] 1.O±O.5 O.8±O.~ 0.2 ±O.l 

BOl'llllo:-; O.:2±O.l O.S±O.:2 O.:~±O.l 1.~±O.G 

l>anllettn O.3±O O. '; ±O.Y O.4±O.1 () ~±n 1 

± Statistical error of ,an average yield 

During the year the best shrimp yields were obtained at different 
depths : in August, September and January the biggest yields corresponded 
to the depth range of 30-40 Om. in April - 10-30 m (Fig. 73). The April 
yields are explained by the highest concentration of M. stebbingi predominan

tly at small depths. 

Catch e s 'in kg/hl' 

·_---_....... .
 .............. \
 
....... >e: .........., 

....... ",. 

/' '\_._e-e-' • 
,~ .,~ ~ 

'.a.~ '-._ 
e\'-t, - ---, 3 ...........
.

\ .........." /
...-.:~ '\. 
GOiO 3D 

FlO. 73. Relationship between shrimp catches and the depth of water for the different 

seasons of the year of investigation. 

1-Augu~t, 1971 : 3-April. 1971 : 

2-January, 1971 ; 4-S~ptember. I970 j 
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i58 FISHIJRIES OF ~'HEJ SOUTH-EASTERN iVIE,brl'LEH I1A~.flAK ~F.A.
 

ALONG THE DGYPTIAN COAS~'
 

SOVIET-liGYPTIAN EJXPEDITION 1970-1971
 
----~--------

As compared with the data of 1966 (Drobysheva, 1970) shrimp yields 
decreased in all places. The season of maximum yield also Changed : in 
1966 it fell within August while in 1971-April. In Borullos region where the 
most dense shrimp accumulations were always observed its yields decreased in 
spring from 2.6 kg/trawling hour in 1966 to 0.8 kg / trawling hour in 1971 
and in autumn from 3 to 0.3 kg/trawling hour. 

On the basis of the shrimp population investigation carried out in the 
shelf zone of the Abukir-Damietta area during 1970-1971, the shrimp reserves 
within the depth range of 10-50 m was calculated (Table 22). The maximum 
figure was obtained in April and it gives an idea about the level of reserves. 

In 1971 reserves were at a level of 4.177 cent that is less than that of 
spring 1966 (10.488 cent) and grea,ter than in spring of the same year (14.525 
cent). 

The total shrimp reserves on the investigated area are represented by 
33.1 per cent of metapenaeids, 33.5 per cent of penaeids and 33.4 per cent 
of Trachyplenaeus and Parapenaeus. Taking into account the life period 
of different shrimp species and their reproduction, the permissible catch 

yield can be not more than 2-2,5 thousand cent. 

TABLE 22.-SHRIMP RESERVES IN THE SHELF AREA ABUKIR-DAMIETTA 

IN 1971. 
(In cents.) 

Fishing Shrimp reserves (taking into account 
the catchability factor). area 

within Number 
the depth possibleRegion 
range of trawlings 
10-50 m AprilJanuarY August September
(sq.miles) 

:244 15250 488 896.25Abukil' 526.13 106.75 

346 21625 248.68 854.20 1297.5Boru.llos 346.00 

520 32500 503.75Damietta 1140.75 635.75 471.25 

420Rosetta 26250 1312.50301. 88 1063.13 315.0 

_... 

1530 95625 )542.31 4203.70Total: 2571.01 2190.50 
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