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PRESENT SHRIMP POPULATION CONDITIONS 

One can judge about the infauence of the Ni~ flow regulation on the 
shrimp population of the Medi1Jerranean shelf of Egypt OI1l]y if ithere is com
parat~ve information about the shrimp populla'tion before the 60-s when the 
historically estaMilshed conditions were distrbed. AliI availlabile daita rdating 
to this period are the officia:l statistical data of the Fishery Department of 
Egypt aboult the lfuirnp yie:lds for the periods 1952-1963 and the resuLts 
c.f casual investigat.ions of some areas of the shelf carried out by Ithe Alexandria 
InSltitrulte of Hydrobiology and Fisheries (E1-Zarka and Koura, 1965). They 
gave a generaJi idea about tlhe yieJd dynamics and furnished data about the 
shrimp species composition. 

Accordin glro these da'ta, during the period of 1952-1963 the shrilnp 
fisheries were inteJlJslified as the number' of fishing vessel increased and the 
work was mechanized. 

In 1930 only 30 motor boats were available in Egypt (Wimpenny, 1934). 
In the p&iod of 1953-19963 their number increased to 346-667 (Ei]-,Zarka and 
Kaura, 1965), which resul,ted in an increase of the shrimp catch size from 
5 t 085.5 thousand cent. As ,the main item of the :shrimp fishery are: P. Pena
eus which have short life cycle (1-2 years) retention of the maximum catlCh 
level during several years 1962-1964 (TabIe 23) suggests high potentiality of 
the local shoal, i.e. the favourable habitaltion conditionSi in the above period. 

TABLE 23.-SHRiMP CATCH YiELDS IN THE SOUTH·EASTERN SHELF OF
 

THE MEDITERRANEAN SEA (Source: Fishery Departmint of EGYPT.
 

~Species 
1962 

-

1963 

- 

1964 

-- 
1965 

-

1966 

- 
1967 

- 
1968 

- 

1969 

-
M. monOCeros 43.7 57.2 43.6 27.7 77.31 12.68 10.24 4.8 

M. stebb~·ngi 5.07 ]2 2 14.8 5. ] 7.06 6 86 10.84 3.05 

Per.aeid{'s 22.5 15.1 15.7 8.9 6.47 5.86 4.51 3.06 

Others -

-- 

-

- 

-

-- 

-

._-

6.t3 

- 

3.,12 

- 

5.7r 

- 
0.37 

- 
Total 72.3 85.5 71.1 41. 7 37.33 28.82 41.35 11.28 
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160 FtSHElRIES OF THill SOUTH-E·AS'l'ERX MEiDI'l'ERRANEl_U, Sl'~l\. 
ALONG THE E)GYPTIAN COAST 

SOVIET-E'GYP'I'IAN EXPEDITIO::\, 1970-1971 

As early as 1962 the first indications of the population composition dis
turbance appeared. They consisted in notable decrease of the percentage 
of large shrimps belonging to the Penaeus family and an increase of the per
centage of smaller species (mainly, M. stebbingi and T. curvirostris). During 
this period the role or M. monoceros maintained invariable. If in 1962 the 
catck bulk was represented by shrimps of the Penaeus and M etapenacus fami
lies and the smaller species accounted for only 7 per cent of the total figure, 
in 1963 the percentage of the latter increased to 14 per cent and in 1964 to 
20 per cent. During these years some Nile water was taken for intensifica
tion of the irrigation. However, as the total catch figures were not redued 
and the M. stebbmgi yield even became three fold (5.7 thou. cent.* in 1962 and 
14.8 thou cent. in 1964) it can be supposed that it had not affected the shrimps. 
Therefore, the noted change of the species percentage composition can be 
explained by the selective capacity of the fisheries in regard of larger speci
mens. The permanent disturbance of the species percentage COrllposition 
during that period indicates a certain over-catch of larger species. 

A notable change of the shrimp habitation conditions caused by the 
Nile flow regulation began in 1965. Our investigations carried out in 
1966 (Drobisheva 1970) revealed a sharp increase of the role of M. steb
bingi, P. longirostris and T. curuirostris, the percentage of which accounted 
for 50 per cent of the total catch yield. Along with this the total shrimp 
yields in 1966 decreased 3 times as compared with 1963 (the year of the 
maximum catch), amounting to 27.3 thou. cent. The decrease was observed 
1\1 all species. 

During the subsequent years the total shrimp yield figures continued 
to decrease amounting to only 11.3 thou. cent in 1969. The data obtained 
Juring the expedition 1970-1971 proved change in the biology and distribu
tion of the main species. 

a) To determine the reproduction behaviour of the shrimps in 1970
1971 the data of two Ichthyolog expeditions made in 1966 and 1970-1971 
are compared (Fig. 74). The shrimp habitation conditions were very 
different. In 1966 they were almost normal, i.e. historically established 
conditions in the Nile mouth, while in 1970-1971 they suffered certain 
changes caused by 5-year flow reduction (see Chapters III and IV). 

'" One cent. = 100 kg. 
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Fro. 74.	 Comparative jpercentages of female shrimps occurring in the prespawnnig 
condition (i.e. with the ovaries in maturity stages IV and V) in 1966 
(solid line) and in 1971 (dashed line). 

Left: M. mpnoceros, lU. stebbingi, P. semisuhatlls; 

Right: P. tri~;ulcatus, P. japonicus, T. curvirostris. 



162 FISHDRIES OF 'rUE SOTi'I'H-EASTERN ME[)ITERRANflA.N SEA 
ALONG THl<J l~q YPTIAN COAST 

SOVIE'P-F:l(1YPTTAN EXPEDITION 1970-1971 

All representatives of Penaeus family (P. semisulcatus P. kerathurus and 
P. japonicus) have long spawn period which begins in April and ends in 
autumn. In 1970 the spawn period was longer than in 1966 being still 
very intensive in September. 

M. monoceros and T. curvirostris have their spawn period in late sum
mer and autumn, t.e. Augu~,,"September. In 1966 and 1970 it almost 
coincided. 

There were some differences in the spawn periods of P. longirostris 

between 1969 and 1970 where in 1966 it occured in autumn lasting up 
to November while in 1970 it began to diminish a little bit earlier. 

Notable differences were observed in case of M. stebbingi. In 1966 
reproduction of this species took place in late autumn ending in winter. 

b) It is known that the most dense shrimp accumulations are formed 
during the pre-spawning and spawning periods. The density of these 
accumulations depends, besides the species quantity, on the intensity of the 
accumulation formation. An indication of this is the sea phase period of 
the life cycle and the maturity rate of young specimens. 

Being dependent on the above factors accumulations of P. japonicus, 

P. semisulcatus and P. trisulcatus cannot ensure accumulations of high 
density since the replenishment of their reserves by young specimens and 
the spawners develop gradually during the year. The main factor determi
ning the density level of their accumulation is the population size. If 
it is sufficient they can be of commercial importance all the year round. 

Having long sea phase M. monoceros are distinguished by rapid and 
steady autumn spawn which ensures a short but intensive concentration. 
Therefore, they can have great commercial importance but only during 
short period, which depends both on the population size and on the 
Vltensity of pre-spawning migrations. 

M. stebbingi are characterized by short sea phase, rapid and steady 
off-~hore migration due to which the accumulations of this species are 
characterized by being dense and short. Their commercial importance dep
ends, to a great extent, on the pre-spawning migration rate. 

The density of P. trisll!catus declined very sharply : in 1971 it was 
iD times less than in 1966. This resulted in the reduction of their area. 
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On the other hand, the population size of P. ja f)r> /I .ellS increased ~OIlle

what due to 'which its accurnulations, having densi,ty similar to 19966, ])cgan 

to ocupy Larger area ov:ering not only Borultlos, but Dallliettla as! welli!. Buth 

speoies maintained their relation with lake Borlu/llos. 

The density of M. monoceros accumuhtions in 'the compared years 

showed 4 times decrease. Location of its main accumulations changes as 

ell. If before Itfuey were located in the vvestern part of the Egyptian shelf 

(Rosetta zone), in 1971 Ithe Di:ggest concentrations of this species were found 

in the Bonltro~ and Damietta regions. 

The dynamics of the M. stebbingi population Silze suffered changes in 

regards of seasons: in 1971 ,its peak felM within April, in 1966 - in Augusit. 

As a result of this, accumulation densiity in August of 1971 waiSr 15 times 

less than in 1966; in April - 3 ,times leSiSI. In all oiher seasons it was 

somewhat less. but M. stebbillng~ area enlarged S<Jmewha!tl., thanksi to explora
tion of bigger depths. 

The densiity of T. curvirostris accumulationS! decreased 1.5-2 ti.mes; 

they moves towards west which became especially notable in spring. 

The locatlilon and l'the density of P. longirostrw a,coup.llUilations invariable 
main tained. 

Summing up it can be said that Ul 197()··197J the fo10wing changes 
occurred: 

1. The number of al speci:es except for P. jajlonicus and P. longironstris 
decreased. The nwnber of P. trnrulcatus and AJ. monoceros decreased to 

greater ~tent 'tihan thaJt of M. stebb~ngi~ and T. curvirostris. 

2. The accumulations of P. jaJJOnious moved to the eaSit (beginning to 
Le present in Borullos and Damietta area). The accumulations of M. mono
ceros malill1ltained better in the east of the area (Boru,]los and Damietita) I 

T. cUTv£rostris - in the west (Abukir, Rosetta), & lvI. scbbillgi penetra:ted 
deeper. 

3. To the east of the inv:estigated region (bhe border of BoruLlos) M. 
monocerosJ M. stebbingi and P. japon.lbuS' had Ithe greaJtest unportance, but 
to the west iJt - P. longirostris and T. cllrvirolStris prevail. 
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164 FISHERIES OF THE ROUTH-EASTERN ME'DITERRANEAN S'EA
 
ALONG THE EGYPTIAN COAST
 

SOVIET-EGYPTIAX EXP:EIDITION 1970-1971
 

At present the location of the main shrimp mass coencides with the 
location of fresh water zone (see Qhapter IV). Therefore the richest 
shelf areas are Borullos and Damietta where comparatively stable oceano
graphic conditions remained. This ensures preservation of the population 
size of the species inhabiting there. 

The investigations carried out III 1970-1971 revealed a considerable 
changes in the shrimp quantitative distribution. It is explained, to a great 
extent, by a reduced density of their accumulations, which depended on 
aIteration of the invironmental conditions among which change of salinity 
and transpareucy rated first. 

It is known that certain species are found within certain depth range 
(EI-Zarka and Koura, 1965; Drobisheva, 1970). In 1971 the habitation 
areas of most specimens of each species remained typical, as the following : 

P. semisulcatus - 20-40 m 

P. japonicus - 20-40 m 

P. trisulcatus 10-40 m 

M. monoceros - up to 30 m 

M. stebbingi - up to 20 m 

T. curvirostris - 20-40 m 

P. longirostria - 50-70 m. 

As before, M. monooceros and M. stebbingi can be classed with the 
shallow water species; P. penacus - medium range species, P. longirostris 
deep water species. That is why the noted change of the quantitative 
distribution occurred within stable areas. Due to influence of fishing and 
deterioration of the reproduction conditions the P. semisulcatus population 
size fell off sharply as early as in 1966 (according to the catch size) and 
In 1970-1971 its accumulations were not found. 

According to the population size and peculiarities of the shrimp life 
cycle in 1970-1971 prevalence of certain species in different seasons was as 
follows 

In spring the greatest concentrations were formed on account of re
plenishment as the M. stebbingi and P. japonicus off-shore accumulations 
in the coastal zone of the Borullos region and on account of P. longirostris ill 
the deep-water part of the shelf. . 
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In summer the Penaeides had the greatest concentration on account of 
gradual off-shore migration of young specimens. However. their small 
population size In 1971 made impossible their extensive fishing. 

In autumn shrimp accumulations were ensured by M. monoceros spawn 
concentrations and by penaeides in the shallow part of the Borullos and 
Damietta regions M. monoceros having primary importance. During this 

season M. stebbingi and T. curvirostris had also some importance due to 

their greater population size. 

In winter shrimp accumulations were practically lacking. Only P. 
IJongirostris and P. japonicus were fished in small quantities (Abukir and 
Damietta respectively). 

Comparing the population size reduction degree of different species it 
can be observed that representative of Penacus and M. monoceros (which 
inhabit those sea areas where the zone of fresh and sea water mixing was 
found in the years of big flow; decreased in their number to greater extent. 

As it was already stated in Chapter IV, in these areas intensive sedimen
tation of silt particles rich in organic matter took place. Now the above 
species happen to inhabit very poor water with high salinity. As the spawn 
of the shrimps take place here the above conditions are of great importance 
for larva survival and their change cannot be considered favourable. The 
cause of different reaction of P. japonicus and P. trisulcatus resides in the 
habitation conditions of young specimens. 

Analysis of the size composition of these species has shown that the 
reproduction of the mature part of the P. trisulcatus shoal was insignificant 
in 1970-1971 while that of P. japonicus was sufficient. To explain these 
phenomena a detached investigation has to be carried out in the coasta I 
lakes where young specimens would occur. 

The shrimp habitation conditions in the coastal zone to a depth below 
20 m have changed to a less degree. At present suspended and organic 
matters brought by river and lake waters are not carried far from the shore 
as before but settle down at lower depths (Chapter III part "Currents"). 
Accordingly, the habitation and reproduction conditions of M. Stebbingi are 
more favourable and its population size was diminishing to a far less extent 
than that of other Penacus shrimps. Expansion of the M. stebbingi area 
corresponds to the reduced gradient : if before the salinity difference within 

~he 1S-mile zone was great amounting to 4%0' now it does not exceed 

0.6%0 



166 FISHIDRIE~S OF 1'HEJ SOU1"'Il-EASTERN MEDI'l'ERRANEA.N SEA 
ALONG 1'H]~ l,GYP'l'IAN COAS'1' 

SOVIE'1'-IDGYPTIA~ I0XPEDITION 1970-1971 

Along with thi:;, the popullation si,ze of suoh important food ISipecies as 

P. tnnm.lcatus and M. nwnoceros :was affected by intellisive fishing. The 
fishing area waS! reduced due to elill1!ina,tiion of fishing eastern zones (to the 

east of Damietta) wh'ich resulted in concentration of fushing ves'5e11s in the 

Abukir-DaullieltJta zone. In this connection the CaI~ch yie:ld incr;eased LSluddenly. 

One can judge about the influence of the fisherL'es on the penaeides popula

tion size 'in Ith above area by the fact rtihat with~n the saIne depth rnage a 
smaFl species - T. curv:fro'Stris was preserved which is a resulit of the se,leetivc 

fillwie. 

P. longirotds~ main accumulations of which were located on the shelf 
border where the frow fJu~trion had no effect, happened ito be in the most 

stable condiirtions. 

. The change of the conditions of ISOme species popUilation resuhed in a 

change of the fishing situation. In 1970-1971 development of filsheries wiith 
a peak during summer and autumn was mai:nttained on accounltlof P. japonhus 
and metapenaeides. However', the fi~shing bd Walshwer and the maximum 
catch yields were registered 'in spring being determined by M. stebb'ilngi spring 
concentration. At present the IUaJin f~shi:ng areas are located in the coa:Slta,I 
zones of BoruElbs and Damietta as wd~ as on the: western shellf slope in Abukic 

and ROisetta r;egions. This can be explained by rel:a:cively invariab~e habita
tion cond~~ibns for locaL species which enlS/ure preservation of their popula
tion size. 

The changes occurred in the shrimp population condiltions affected the 
dynamics of processes which are taking place. Even now it can be seen that 
the reserves of smaLl' speoies are in bletter condiJ~ions. The fieserve:s of 

penaeides which hav the lrighe:srt commercial value are faHing off rapidLy. 

Ai the same time development of the al:love species is c1b,~ldy connected with 
coaSltia,] Lakes whi,ch suggests that) controt and cuIt1uire are quite feasible. 

Artifical culture would be a reasonable compensation for the decrease 

of the naltural resoUl ces and could represent a budgetary revenue '~tem of the 
national economy. 

CONCLUSIONS 
I. Alb present the sheU of the southeastern Mediterranean Sea along 

Egypt is inhabited by 9 shrimp spedes belongirng to farniJli)" Peanacidae. Two 
species were deteTmined by the Expedition for ithe first time. 

2. Their quantita1live distribution and~h.e biolbgica] cycle ill the condi
tions of 1970-1971, were stUidied. 



BULL. INS'l'. OOEAN. & ~~ISH. A.REJ. VOL. 5, 1975 ] 67 
---~--- -----~-------~-----~-------~-----

(a) The results of tlhe investigations have shown that the typicall bathy
metric distribution of different speceis remains invarable : M. munoceros amI 
AI. stebbngi being shallbw water species, inhb!t within the depth range 20 
III ; penaeides are classed as species of the medium depth range (20-40 111) 
1'. longirostris was found at a deptlh over 30 m. At Ithe same time a displace
ment of main aCCUIll\IJllations wthin this area was noted i:n 1970-1971. At 
present this area is characterized by the greateslt shrimp population suze whiich 
coresponds 'to the relatively in:variable condiitions. 

(b) In 1970-\1971 a difference in the intensive spawn periods as comparted 
with 1966 was noted. The spawn of M· monoceros and T. curvrtrost:is l:aSlted 
till late autumn; that of M. stebbingi changed Ito winter. The aherattion of 
the spawn periods corresponds to disturbance of Ithe searona,l character of the 
river flow. Only the spawn of M. st'ebbimgi coincided with Ithe maximuIll 
river flow. 

The population size of different species chaI1Jged to a different extent. 
The population si~ of P. tri/s1ulcatus and M. monoceros decreased most heavily 
as cPmpared :with 1966 ; 10 and 4 times respectively. 

3. The basic importance in the formarion of ShriIllp accumulrutions of 
commercial value in 1970-1971 be:longed to M. stebbingi, P. japonicus, M. 
monoceros and P. longirostris. 

4. Depending on their location, the fishing areas were !tlc.a,ted in 1971 
on the western slopes of 'the: sheilf in the Abukir and Rosetta regions and in 
nhe narrow coastal band of the Borullos and Damietta regions. 

5. In 1970-1971 sealsonail development of fisheries was typical with an 
increase 'in the catch size during summer but its level was 5 times less and its 
peak changed from autumn to Ispring. 

6. In spring of 1971 cOllunercial reserves of shrimps within the range 
of 10-100 m. on the she,Jif part loca.tled between Abukir and Damie1tlta amounted 
to 4177 cent which aUbws ito have a yied not more tfuan 2500 cent. 

7. The actual fishing Ilevel is dete:mlined both by natural decrease of 
the ,shrimp population size and by overcatch. Ati present the most effective 
(productive) season is spring Season in Ithe coastal sha~low water in the Borullos 
region. In summer f~liiiIlg for penaeides would be the most reasullable, in 
autumn - metap enaeides at a depth of 20-40 m. 

With tihe population decrease of basic commercial species (Penaeides) 
fishing for P. longilrostris accumulations and shrimp afltificial cultf'ulfe in lakes 
are gainngi an importan~. 



1(is FISI1E'Hn~S OF THID SOPTH-E,ASTERX MEl lITERRANElA.N SEA
 

ALONG THE E'.GYP'J'IAX COAST
 

SOYIET-BGYPTIAN EXPEDITION 1970-1971
 

VII.-ICHTHYOLOGICAL STUDY 

In order to solve one of the main tasks of this expedition, which is the 

determination of the industrial base of the Egyptian sea fishery at:Id finding 
out the basic tendencies of its present changes, a seasonal level and composi

tion of the 1970-71 catches near the Mediterranean coast of Egypt as well as 
the biological state, quantity and distribution of the main commercial fish 
of this area was analyzed. The volume of the material included a ·complete 
biological analysis of 2839 fish, measurement of 10381 and weighing of 7060 
fish. 

During the expedition of 1970-1971 there was noticed a more varied 
species composition of the shelf zone fish as compared to 1966. While 

81 species were noticed earlier in the area of investigations (Pavlovskaya and 
Budnichenko, 1970), the catches at the time of the present expedition by the 
side trawl and conical trap net were represented by 118 fish species (See 

Appendix 9). 

Since the replenishment of the fish species compoSItIon in the shelf 
zone was going on account of neritic and deep-sea species (Capros aper, 
Peristedion cataphraot'um and others), as well as on account of typical 
dwellers of the Red Sea (Myliobatidae, Synodontidae, Apogonidae Acanthuridae, 
Denticidae, Platycephalidae and Monocantidae) , one can suppose that the 

reason for such a phenomenon was a remarkable salting- of the coastal waters 
which allowed shifting of the neritic tyPes habitats closer to the sea coast 
as well as facilitated penetration of the Red Sea types to the Mediterranean 

Sea. 

a)	 Distribution of the Fi~h Catches and Their Species Composition in 

Different Seasons of the Year. 

Autumn Period: 

The distribution of the fish catches according to the results of the 
trawl survey is shown in Fig. 75. During the autumn period the catches 

of the bottom and pelagic fish were better than in other seasons. The average 
catch per trawling hour amounted to 7.7 kg. While comparing the correla
tion of commercial species one can see that the catch of sardines has conside

rably dropped; 1.3 kg in 1966 against 0.4 kg per tra;wlin~ hour in 1~7Q, 
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170 FISHEIUES O~' 'l'IIID SOUTH-EAST'ffiRN l\fEDl'l'EnnA~EAN S'EA
 
ALONG THE EGYP'l'IAN COAS'r
 

SOVIE'l'-E!GYP'I'IAN EXPFlDITION 1970-1971
 
-------------~~~-

The catch of (MuUidae) has also fallen to 1.4 kg against 2.0 kg ill 1Q()6. 
As can be seen from (Table 24) the qualitative composition of the catches 
and the size of the fish in the autumn period were changing with relation 
to regions and depths of trawling. Thus at the depths of 10-50 m there 
prevailed representatives of the famil'y-Mullidae (13.1 % on the average) 

and those of the family Synodonliidae (13.8 '% on the average). The fish of 
the family Synodontidae occupied the dominant position only in the region 
of Rosetta (30.7 %), their average catch being 4.2 kg per trawling hour. 

The best catches when working at the depths of 10-50 m were noticed 
in Rosetta and Damietta regions, where they amounted on the average to 
13.9 kg and 11.4 kg per trawling hour; and to 9.0 and 8.1 kg respectively 
in Abukir and Borullos regions (Table 25). 

At the depths of 51-100 m the average catch of all fish for I-hour 
trawling in the region of Rosetta amounted to 16.8 kg, and in Abukir region 
to 4.7 kg. The prevailing types were : representatives of family M ullidae 
(75 %) in Rosetta region the average catch of which amounted to 12.6 kg 
per hour of trawling, and representative of family Serranidae (58.9%) in 

Abukir region. 

At the depths of 101-200 m in Abukir bay, the average fish catch for 
1 hour of trawling amounted to 5-7 kg, the representatives of the Alerluccius 

merlucius (33.3 %), family Serranidae (30.7'10) and family S jJarida'e (28.4 o/e;) , 
dominating in the catch. 

Thet e were no catches m Abukir Bay within the depth of 200-400 m. 
According to the literature (El-Maghraby, 1960; Rifaat, 1960; El-Zarka and 
Koura, 1965; Aleem 1969) the basis of Egyptian fisheries up to 1966 was 
mainly sardines, the percentage of which in the total fish and shrimp catch 
ranged from 27.8 % to 68.5 % (48 % on an averge). The catch of sardines 
ranged normally between 10 thousand to 20 thousand tons per year. After 1964 
when the Aswan High Dam was put into operation, the Nile flood waters were 
discharged into the Mediterranean Sea in a considerably less quantity as a 

result of which salinity increased from 32.40 
/ 00 in 1964 up to 39.4 0/00 in 1966 

in Abukir bay, from 38.5 0 
/ 00 in 1964 up to 39.3 in 1966 in the Borullos0/00 

region and from 37.7 °/00 in 1964 up to 39.1 % in 1966 in the Damietta0 

region. In 1970 the salinity was at the level of 1966 (all figures apply to 
the autumn period). Later on, the catch of sardines fell in the off-shore 
waters to 4.6 thousand tons in 1965 and to 0.5 thousand tons in 1966. 
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Before the control of the Nile discharge, sardines were caught in Septem. 
ber-November. During the period of the present study in September 1970, 
all catches of herring fish (Clupeidae) both by bottom trawling and by light 
attraction amounted to quite a negligible part of the catches. The best catches 
of the herring fish by bottom trawls were noticed in the Damietta region at 
the depths of 10 m. to 50 m (0.9 kg per hour of trawling). 

The species composition of the fish catches according to the results of 
the bottom trawling at the depths of 10 to 50 m in Abukir-Damietta region 
is shown in Table 26. At these depths, throughout the studied water area 
the average catch of the Dussumieria acuta amounted to 53.7 /0 , S. pilchardus. 

22.3 %, S. aurita-18.4 10 and S. eba-5.6 10' The herring distribution was 
not equal. Thus in the Damietta region the Clupeidae were represented 
mostly by Dussumieria acuta and the most valuable commercial species 
S. aurita. The former species was absent in Borutlos region and Abukir Bay 
where S. pilchardus prevailled (74.4% and 94.3 % correspondingly). In 
Rosetta region one could meet D. acuta together wi,th S. eba. 

When caJtching the pelagic fish at the light stations, Abukir region proved 
to be best with the maximum catch for one haul. amounting to 3.5 kg. 
The catch was represented by S. pilchardus and D. acuta. 

The least catches occured in the Salloum Bay where they were represented 

by fish species of Sardinella aurita. 

Thus the most valuable pelagic and bottom fish were concentrated 10 

autumn time in the regions of Damietta and Rosetta. 

Winter Period : 

In January.February the trawling survey and the light stations were 
carried out in the same regions and when possible, at the same points as in the 

previous season (Fig. 76). 

As compared to the autumn period the average catch per 1 hour of 
trawling fell down considerably both in the investigated area and 
in the different regions amounted to 4.3 kg. At the depths of 10-50 m the 
average catch totaled 5 kg. 

According to the data of 1965-1966 expedition the average catch in 
winter was somewhat higher and amounted to 10.6 kg for one hour of 
trawling in the region of Abukir-Rosetta and 2.8 kg in the Borullos-Damietta 
region. The decrease in sardine catches, should be specially mentioned. 
Thus in winter of 1966, the average catch of sardines for one hour of trawling 
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172 ,Ff:"llDRIES OF THE SOt;TH-E·A.STERN MEDlTERRANE'tAN SEA 
ALONG THE EtGYP'PIAN COAST 

SOVIET-E'GYPTIAN E,XPEDrrION 1970-1971 

lnclud-
Total catch No of Duratiom of 

uDepth of fish in 
~trawling trawlingRegion 

"t:lkg. (% in '@)(m) ~ (hrs)Operations 'R 
~ 

=paranthesis) :;
~ 
tIS ::s0 U 

/ 

27.5711.95 8.41Z.f8'.fS 
12 13I IJum1f~tta, 

(18.6)(8.1 ) (18.6)(100) 

7.180.42 3.5664.90 
BOl'ullos 8 8 

(11.2)(0.6) (5,5)(100) 

9.133.29 2.9889.75 
AbukiJ' 101010-50 

(10.2)(100) (3.7) (3.3) 

6.960.49 0.9683.40 
Rf)~d1 a G G 

(8.3)(100) (0.6) (1.2 ) 

50.84386.18 16.6 15.92 
Total 36 37 

(13.1 )(100) (4.1)(4.2) 

0.890.2219.01 0.04 
4Abukir 4 

(4.7)(1.2 )(100) (0.2) 
ROs5etta 1 1 

51-100 
(75.0)(0.6)(100) (0.1 ) 

13.490.3235.83 0.06 
Total 5 5 

(37.8)(0.9)(100) (0.2) 

0.0111.53 - -
Abukir ~ 2101-200 

(0.1)(100) - -
0 

201-400 Abukir '2 1 2 ( 0 ) 

TABLE 24. CATCHES OF VARIOUS }i'ISR FAMILiES 

-' 
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AT DiFFERENT DEPTHS (8 - 27 SEPTEMBER, 1970). 
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5.97 - 0.77 1. 72 13.96 66.89 - 10.87 

(4.0) - (0.5) (1.2) (9.4) (45.2) - (7.3) 

7.86 1.6C 1.50 12. 144 :2 .28 22.03 - 6.01 

(12.1) (2.5) (2.3) (19.1 ) (3.5) (33.9) - (9.3) 

2.53 1.20 8.00 13.70 5.66 40.17 - 3.08 

(2.8) (l .3) (8.9) (15.3) (6.3) t44 .8) - (3. 11) 

3.56 8.02 2.99 25.53 5.81 . 14.54 - 14.55 

(4.4 ) (9.6) (3.6) (30.7) (6.9) (17.3 ) - (17.4 ) 

19.9'2 10.82 13.26 53.39 27.72 143.64 - 34.5 

(5.1 ) (2.8) (3.4) (13.8) (7.2) 37.4) - (8.2) 

2040.96 11.08 0.0 1.14 0.15 J. 71 0.23 

(6.1 ) (58.9) (0.7) (5.3) (0.8) (9.0) (3.2) (12.9) 

0.94 ~ 1.26 - - - 0.41 14.8 

(5.6) - (6.7) ~ - - (2.4) (8.8) 

19.0 11.08 lAO 1.14 0.15 1. 7] 0.64 3.94 

(5.3) (30.8) (3.9) (3.2) (0.4) (4.8) (1.8) (10.9) 

0.86 

(7.5) 

3.27 

(28.4 ) 

3.54 

(30.7) 

-
-

-
-

-

-

-

-

3.85 

(33.3) 
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Table 26.-DISTRIBUTION OF CATCHES OF FAMILY CLUPEIDAE IN
 

DIFFERENT REGIONS AT THE DEPllHS OF 10-50 M (September 8-27, 1970).
 

Regions 

Damietta kg 
0/0 

J3oTlllIos kg 
0/0 

Rosetta kg 
0/0 

Abukir kg 
0/0 

For the eT'.tire kg 
water area 

% 

Total 
catch 

(kg) 

Dussumieria 
acuta 

Sardinet..a Sardina 
pilchardus

aurita eba 
----  ---  ---- 

11.95 8.50 2.80 0.50 0.15 
100 71.0 23.5 4-.2 1.3 

0.42 - 0.06 0.04 0.32 
]00 - 14.3 8. :) 77.4

0.49 0.19 0.03 0.26 0.01 
100 39.2 6.1 52.1 2.6 

3.29 - 0.06 0.12 3.12 
]00 - 2.0 3.7 94.3 

]6.16 8.69 2.95 0.92 3.60 

100 53.7 18.4 5.6 22.3 

amounted to 5.6 kg in the Abukir-Rosetta region whereas in 1971 catches 
it amounted only to 0.2 kg. The catch of M ullidae fish somewhat increased 
and made 0.7 kg as against 0.1 kg in 1966. 

It can be seen from Table 27 and Fig. 76 that at the depths of 10-50 
m. representatives of the family Synodontidae (24.1 flo) prevailed, their average 
catch being equal to 1.2 kg. The commercial fish of the family Serranidae 

(14.1 %) and Mullidae (13.7;0) also constituted a considerable part. 

Just as in the autumn the maximum average catches at the given depths 
were noticed in the regions of Damietta and Rosetta, where they totaled 
respectively 5.6 kg and 5.3 kg per one hour of trawling, and 4.7 and 4.0 kg 
correspondingly in the Borulloss and Abukir regions. 

At the depths of 51-100 m the average catch of all fish in Rosetta 
region for one-hour trawling amounted to 4.6 kg and in Abukir region to 1.7 
kg. Representatives of the family Sparidae (18.7 %) and family Mullidae 

(14.8°~ on an average) prevailed. 

At the depths of 101-200 m in the Rosetta region the average catch of 
fish for one hour of trawling amounted to 2.1 kg. There prevailed 
Elasmobranchia fish (46.8 %), and Sparidae fish (17.7 %) as a commercial 
kind. 

Within the depth range of 101-300 m in the Abukir region no fish was 
discovered (Table 28). 

The average catch of herring per one-hour trawling at the depths of 
10-50 m totaled 0.1 kg, i.e. 4 times less than in autumn. Deeper one could 
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ALONG TIlE F.GYPTL\.N COAR'l' 

SOVIETr-E'GYPTIAX E'XPEDITION 1970-1971 
--- ----~------_._----_.--" ----- 

TABLE :2 7. CATCHES OF VARlOUS FisH FAMILIES AT 

D epth (rn 

0 
lr.' 

I 
0,..., 

--_. 

0 c 
1,..., 
J.C 

---'

e c 
C'1 

i ..... e 
r-i 

R .eglOn No. of Duratioll of 
lrawling II trawling 

operation!> (hr.) 

12,51Damietta 13 

] h ] !) \ Borullos . " 
1 

I 

Rosetta 7 i

I -i 
I 

;) I I}Abukir 
I 

i i 

Total 40 39,51 
I 

I 

Damietta 

Rosetta 

Abukir 

I Total 

Rosetta 

Abukir 

Total 

--I 
201

Abukir I 

22 

2 0.:. 

'1..2
 

6
 6 

---------~_._-_. 

i 
11 

1 1 

,j 
~ ~ 

2 2 

I 
Tctal catch 
offish in kg.I---~---

I 

i 
I 

I 

(% in ~ara I Elasmo- I 
nthesls) branchii clupeid<:ccarangjdae 

~~-~I-~-" 

72.26 - 3.31 1.26 
(100) - (4.6) (1.7) 

70.97 1 .87 0.13 1.03 
(2.6) (0.2 ) (1.4)(100) 

37.22 14.81 0.48 0.33 
(100) (39.9) (l .3) (0.9) 

] 9.83 0.86 I ~)2 0.54 
(100) (4·:·n (~) "7) (2.7) 

200.28 17.54 5.~4 3.16 
(100) (8.8) (2.9) (1.6) 

-~-

0.25 ---. - -
(100) - ._- -

9.22 0.39 - 0.04 
(0.5)(100) (4.2) -

3.30 - 0.07 -
(100) - (2.1 ) -

12.77 0.29 0.07 0.04 
(100) (3.1 ) (0.5) (0.3) 

2.09 0.96 - -
(100) (46.8) -. -

-- - - -
-- - --

'L09 0.9(; - -
(40.(-»(1 UO) --. --. 

I 

- - .. - -~ 

- - --300 
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DIFFERENT DEPTHS (18-27 JANU.<\RY, 1971) 

Including 

I Sphyrae Leiogna-Synodon Pomato- OtherSoleidaeMullidae Sparjdae !SerraOidae niciae thidaetidae midae fishes 

~.-- 11.8418.04 3.6115.93 4.36 3.979.6] 1. 33 
(16.4)(25.0) (5.0) (6.0) (5.5)(22.1 )(1.8)(11.9) 

0.90.08 3.1924.9911.44 5.48 7.280.9113.76 
(4.5)(1.3)(0.1 )(3G.2 ) (10.3)(7.7)(16.1 )(1.3)(19.2) 

0.06 0.38 3.88 6.071.310.7·1 4.460.903.8f 
(1. (I) (10.4)(~. 0) 1(12.0) (0.] ) (3.5) (16.3)(~. 4)(10.2) 

1. ,'7 7.120.01 3.850.97 1.230.040.1 '21.37 
(35.9)(9.0) (19. <1)(0. ~) (6.2)(4.9)(0.2)(0.6)(6.9) 

-

' 26.0~3.L5 12.38 21 173.7948.3628.153.2627.45 
(13.0) (6.2) (10.6)(24. i) (1.8) (1. E)(14.1 )(1.6)(15.7) 

~ 
~ --- -0.25 --

--- - --(100) - -
3.H'0.290.76 0.85 -2.19 - -1.52 

(34.5)- (3.1 ) (8.2 ) (9.2)(23.8)(16.5) 
I 1 

0.10 2.130,20 0.39o 03 0.35 -0.12 -
(64.6)(0.3) (11.8)(] 0 6) (0.9)• (6.1)(3.6) - I 

5.310.01 0.682.39 0.79 1.20 -1.89 - I (14.6)- (5.3)- (0.1)(9.4)(6.2)(18.7)(14.8) 

--._

- 0.51- -0.160.37 --0.03 
(24.6)- --(77)(17.7) --(4.3 ) 

---- --
I

- --
0.510.16 - -- -0.37 -0.09 

(24.6)-- - -(7. 7)(17.9) -(4.3) 

----=--1 - I 

-

--

I 

-- ---- -- - --- I, I I I 



.....
.
~

 
0

0
' :1
 

w.
 

P:l
 ~ ~ t::
j 

~
 

w.
 

<:
 

0 
~
~
~

 
8

t
"
8

 
'O

P
::

 
S

Z
t:

1
 

~
O
w
.

 

~
8
0

~
~
S

 
p
.
-
(
r
j
~

Z
 

I 

t;
jt

:'J
 

t
:
:
j
O
~

 
~
"
"
1
W

 
"0

'"
0

 
8 

~
8
t
?
:
i

C
p

" 
~

 
,..

.,p
..Z

8
Z

 
o
o
~

 
Z
O
~

 
I
-
'
p
.
-
~

 
~
W
.
H

 
-1

 
8 
~

 
o 

.:.
. 

~
 

~
 

o 
~

 
-1

 
p.

I-'
 

Z
 

~
 

i»
' Z
· 

00
 

t:
j. 
~

 
..

 
1J

I 

,
~

 
,..-

.... 

oi
·~
i 

.-
-,"

 
;4,

"",
 ",;

'-:
:~.

'J~
." 

'\ 
' 

.' 
"'k

5
'
~
'

 
,'
~'

 

r'," 
" 

.
)
' 

.....
 

;t
.~

 . i 

.... 
.... 
-
.
~

 
.....

., 
,
'
\
 

"
.
~
_
..

' 
: t I 

I I I '''
, 

~"',,'\
,",.,

-
.. 

.

'.
.


.~
' ..

 _
. _

 
i 

-'
 . 

"
'.

1
.l

3
,Q

 

~
'
S
J
V
J
.

 
_ 

>
X

."
 

..
 

c:
:J

Q
O

II
r 

~
Q
f
,
r
O
I
l
T

 

~
1
.
L
2
0

 

i!
!i

ii
 2,

1.
 5

0 

~
5
t
·
t
O
.
O

 

--.
-

_ 
" 

-
" 

.¥
-
k

a
r..

..
<
)
,
f
~

 

<
3

 lJ
-J

--
-.

 
c
:
J
~
1
.

 
@

.A
V

 o
~
~
/

 

" 
...

...
' 
...

. 
.'

 

G
 

... 
" 

.. "
 ~

 I 
~ 

..
, 
-
'
 ..

, 

-

4
~
'
"

 
.-

s.
-.

./
... 

...' 

T
A

B
L

E
 2

8
.-

A
V

E
R

A
G

E
 

C
A

T
C

H
/H

O
U

R
. 

A
T

 
D

IF
F

;E
R

E
N

r 
D

E
P

T
H

S
 

(1
8-

28
 

JA
N

U
A

R
Y

, 
19

71
) 

, 
; 

( 

I 

I I I \ 

F
IG

. 
76

, 
D

iQ
tr

ib
ut

io
n 

of
 t

h
e 

fi
"h

 c
at

ch
es

 d
ur

in
g 

th
e 

pe
ri

od
 f

ro
m

 1
8 

t.
 2

8 
Ja

n
u

ar
y

. 
19

71
. 

·J
 

~
 

..
 ,...

.. 
, "

J
' 

-
-

-
•
•
 

b
·.

..
 



-
-
-
-

--
-
-
-
-
-

-
-

T
A

B
L

E
 2

8
.-

A
v

E
R

A
G

E
 

C
A

T
C

H
/H

O
U

R
 

A
T

 
D

IF
F

E
R

E
N

T
 

D
E

P
T

H
S

 
(1

8
-2

8
 

JA
N

U
A

R
Y

, 
19

71
) 

I 
:.c;

A
ve

ra
ge

 
ca

tc
h 

~
D

ep
th

 (
m

) 
I 

R
eg

io
n 

(k
g

) 
.E

 ~ ~ ~ 

5
.6

 
B

o
ru

ll
o

s 
D

am
it

ta
e 

4
.7

 
0

.1
 

R
os

l:
'tt

 a
 

:::.
1

5.
3 

0
.2

4
.0

A
b

u
k

ir
 

0
.4

3
.0

I 
To
t~

 

0
.1

 
R

os
et

ta
 

D
au

Ji
et

ta
 

4
.6

 
0

.2
 

1.
7 

T
o

ta
l 

A
b

u
k

ir
 

(' 
.1

2
.1

 

2.
1 

1
.0

R
os

et
ta

' 
o

A
b

u
k

ir
 

0
.5

1
.0

T
o

ta
l 

In
cl

ud
in

g 

" ~ 
I 

:9
 

~
 t: 

~
 

"'
0

~
 

II
) 

":
:l

~
 

"'
0

 
'On

 
o

~
 

'2
I 

"'
0

.
~

 
:9

C
 

o
0


.-

CI
l

I
~

 
~

 
t: 

c=
:::

l 

U
 
~

 
0.

. 
:.>

 
»

~
 

r/J
. 

C/
J. 

C/
J.

D
 

-
-
'
-
-
'
-
-
i
-
-

-
-
'
-
-
-


0
.3

 
0

.1
 

0
.7

 
0

.1
 

1
.1

 
1

.4
II 

I" 

-+ 
0

.1
 

O
.
~

 
-+ 

0
.8

 
1

.7
I 

0
.]

 
-+

 
0

.6
 

0
.1

 
0.

1 
0

.6
 

0
.4

 
0.

1 
0

.3
 

I 
-+ 

+
 

I· 

0
.2

 
0

.1
 

0
.1

 
0

.7
\ 

0.
1 

0
.7

 
1

.2
 

-
~
\
-
I
-
I
~

 --
1


_ 

0
.1

 
-

-


I 

II
+

 
0

.8
 

1
.1

 
0

.4
 

0
.4

 
-+ 

I-
0

.1
 

0
.2

0
.]

 
0

.0
 

+
+

 
0

.3
 

0
.4

 
0

.1
 
I 

O.
~ 

-
I

_
I 
~1

 
0

.4
 

0
.1

 
I

_ 

~
 

"'
0

 
'B

 
~

 
~

 » ..c
 

0



rJ'
J
 

0
.3

 

+ .-/ 0
.1

 

- - - - _ 

"'
0

 
"'

0
 

Il
)

...
. 

..c
·s ~

~ 
I 

I
'" 

o 
~

 
g 

~
 

~
 o 

~ 
.~ 

I
t

E
 

.-
-

..c
<

l)
 

0 
....

. 
...

J 
rJ'

J 
C

~
 

0
.9

 
0

.4
 

0
.4

 
0

.6
 

0
.2

 
0

.3
 

0
.1

 
0

.2
 

0
.1

 

0
.3

 
0

.5
 

0
.9

 
O

.R
 

C
.5

 

1
.6

 
1

.1
 

0
.9

 

I;;
d 
~

 
t'1

 
~

 

H
 Z
 

w.
 
~

 o o t:
j >
 

~
 

~
 

~
 

....,
 

if
).

 
,....

. .....
 

? ~
 

~
 

~
 

'0
 

!::1
 

? ~
 

-
l
 

, T
 +
 

0
.4

 

-+ 

0
.2

 
0

.6
 

1
.4

 
0

.8
 

- -
+

 
.-

+
 

_ 
_

I
=

 ~

 

0.
'2

 
I

-
l

-
l

-
I

-
I

-
I

-
I 

0
.3

 
I

+
 

i 
-
-
-
-
-
-
-
1

 -
-
_

1
-
-
-
,
-
-


A
b

u
k

ir
 

o 
I

I~
-=-

j-=
-l-=

--=
-~

 -=
-I-=

-·-=
-l~

 I I 
CJ

~ 



--

--
---

-- --
--

'J 80 P'ISH]1~nIES O:F' rj'IlE: SUITll!"_"-~":TEru\ l\[8Dl'l'ERRAKEAN SEA
 
ALON(} rpUE EG \ prrIAN COAST
 

SOVIET-E'G i PTIAN E-X i·': mrl'ION 1970-1971
 
---------------_ .._------ ------------- --- 

find just species of herring fish, S. pilchardus prevailing. The Sardinel

ta and Dussumieria regresentatives were ahnO'~tJ absent (Table 29). 

rrABLE 29. -DisTRIBUTION OF CATCHES OF FAlIiTtLY rLUPli;II>.\E IN
 

\'ARIOUS REGIONS AT THE DEPTH OJ;' 10-50 M (.January 18-28, 1971).
 

Regions 

-----

1J.uuietta kO'..., 

% 
B(·ruUoH kg 

% 
ROl-ipt ta kV 

% 
Abukir kg 

% 
For tile er.tjre 

water area kg 
% 

SardinellaTotal ~ Sardina'Dussumieriaeach pilchardusacuta
(kg) cbaaurita 

O.~ 3.2=3.31 0.08 
-100 96.6:2.1 1·0 

0.02 0.162.0 0·02-
10 _1Hi) 80.010·0 

0.44H.-iS - 0·04 
1(\0 91.78.3 

0_0:) 1.901.f)C 0.03 
97.0100 1.5 - 1.5 

I 
5.705.85 0.C5 0.120.08 

1(\(1 n.R 95 .91.3 2 .0! 

At thl light stations the pelagic fish was caught only in the Borullos 
region where 'the maximum catch for a haul tOitaled 1.7 kg and wals represen
ted by the following species : Sardina pilchardus, Engrau~is encreasicholtus) 
Trachurus meditcrraneus. 

The maximum share of the catch faUs upon Engraulis encrasicholus 
79.3j!0. No fish was noticed at the light stations in the Rosetta region. 

Thus in the winter season one c( luld observe a reductiion in the cat,dhes 
for all 'the regions Ithough in the Damiietta and Rosetta regions the catches 
remained at a higher level in comparisol1 wit h the other regoins. AS! dif
ferent from the obs~rvatoins of 196fi - at the ~ame season in JanuarytFebruary 
of 1971 the pelagic fish was nOitl much in number, a fact thalt testifies the 

I 

stock of stutch ,important fish for the Egyptian fishing industry. 

Spring Period ; 

At this searson (in April) the average fish catch per one hour of traw
ling was Ith?e lowest for all the regions and totaled 2.5 kg. As can be 
seen from Tables (30 & 31) and Fig. 77 the distribution of the filsh per region 
was relatively equal, however there were differences in the catches in relation 

tc the depth. At; depths up to 50 m. the average catch amounted to 2.3 kg 
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ALONG 11'HE HG YPTIAN COAs'r 

SOVIET-fJGYP'l'TAN E,XPJimrrrON 1970-1971 
---------------._-._--- ----~_. 

No. ofDepth 
trawling(m) Region 

DamieHa 

Borullos . 

Ro~eHa 

Abukir 

'rotal 

Dalllietta 

Abukir 

Total 

Rosetta 

(hr.)operations nthcsis)

--I 
26,2]( 

] 3 ,10 ~ 13 . ~ (IOC)
I , 35.99 

14 14 
(100)l 

0 2,1. 71l.Q 
I ~ t) ~ 8<::> 

,.....; ( (J (0) 

13. t59 
7. ~58 

(100) 

100.8 
43 430051 

(100) 

TABIJE 30. (lATCHES Ol!' VARIOUS FISH :FAMILIES 

Total catch Duration of fish in kg. of trawling (%in para~ 

( 22 
1 

1 
0 
0 I
'1 
,.....; 
.c 

11 j 
~ 

~ ,1,1 { 
-~---

c 
0 

~ \ 
,.....; j
0 
,.....; ~ 

8.28 

(100) 

:2 .7 ,j 

(100) 

7.35 

(100) 

lH.:n 

(10l)) 

0.16 

(1 0'3) 

IClupcidae 

7.7e 

(:~. 0) 

0.19 

(0.5) 

0.13 

(0. f)) 

0.8'2 

(5.9) 

1. 91 

(1.9) 

Caran~ 

gidac 

0.24 

(I.O) 

O. "16 

(1. 3) 

0.63 

(2. ()) 

1. 33 

(1 .3) 

1.44 

(5. u) 

(4.0) 

0.32 

(I. 3) 

0.27 

(1.8 

(3.8) 

0.07 

(o.r;) 

0.13 

(5.2 ) 

0.08 

(I .0) 

(5.5) 

lI.07 

(0.4 ) 
-

0.13 

(2.3 ) 
--

(7.6) 
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AT DIFFERENT DEPTHS (20-28 AI)RIL, ] 971 ). 

din g 

Synodcn. EJasmo- Engraul
tomidaebranchii idactidae 

0.8,] 0.472.79 0.45 

(1 b.6 (I .8)(~ .1 ) (i .7) 

o.0('5.06 6.0 Ll 0.13 

(14 .0) (16.8) (0.3 ) (1 .7) 

:3.] 6 1 .79 O.J 2 2.4 

(0. fj ) (9.7) 

].]0.5o.2t\ 1.38 

(l.8) (iL6) (10.0) (8.0) 

11.29 9.14: 2.1 4.55 

(11 .3) (4 .6)(9.? ) I (2. I ) 
~~-----

0.68 0.66 ( -

(8.'2) (8.0) --- ! 
-- 

0.3 1. 78 - -

(] 0.9) 65.0) - -

0.84 - - , -
I 

I (11 . ,1 ) - --- -

1.8:!. 2.,',j -

(9.9) (13.:)) -- I -----  ------ 

- - - -

- - - -
I 
I f 

poma-! j,.·j"UII

at hida,' 

5.83 

I Sole
idae 

4.27 

Trigl- Other 
idae fishes 

4.64 2.39 

(1 7 . 7) (9. 1 ) 

3.09 2.29) 

(8.6) (6.4) 

1 .73 3.4 G 

(7.4) (I3.~)) 

2 .4 1. 89 

(17.3) (lS.f)) 

11 .86 10.02 

(11 .9) (I 0.0) 

0.75 3.87) 

(9.1) (/16.7) 

Sparidac 

(2.9) 

3.71 

(10.3) 

6.17 

1. 45 

(10.5) 

]2.9 

(12.1) 

1 16 

(14.0) 

0.02 

(0.7) 

0.48 

I (6. G) 

1.66 

(9.0) 

0.03 

(18. 7) 

Serranidae 

0.34 

(1.3) 

7.16 

(19.9) 

~ .15
 

0.02 

(0.2 ) 

10.68 

(l0.7) 

0.] 1 

(I .3) 

0.37 

(13.5) 

0.04 

(0.5) 

O.G'~ 

(2.8(, ) 

-

-

(22.2 ) (~O .J ) 

0.7614.75 

2.1) 

0.31 

(1. 2) 

0.97 i 

(1.0) 

7.87 

13.2) 

1 .34 

(5. ,1 ) 

:Z. 81 

(~' 0.3) 

14.] 7 

(7.9) (14.2) 

I 

0.13 

(I . G) 

-

-

-

-

0.1 :~ 

(0.7) 

0.01 

(6.3) 

-~ 

0.34 

(,1	 .] ) 

-

-

2.77 

(:17.8) 

3.11 

(17.0 

0.35 

( 4.7) 

1.10 

( 6.0) I, 

0.]2 

(4.4 ) 

1.71 

(23.3) 

(:1] .0)
1 

~~ , 

- 0.12 

(75.0)-

5.7 
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per one hour trawling, and deeper than 50 m. the average catch amounted 

to 4.5 kg. The same picture of the catch increase wi:th depth was observed 

In 1966. 

The qualitative composition of the catch also somewhat increased. There 

•	 prevailed in the catches of the bottom trawl representatives of families Soleidae 

and Spar:idae as well as those of the Synodontidae and Serranidae. At the 

depths over 100 ill in the Rosetta region the average fish catch for one hour 

of trawling was equal tJO 0.2 kg and 75% of the catches being formed by fish 

of family Triglidae. 

The herring and other pelagic fish were found in the catches in quite 

negligible quantities. The average catch of herring per one hour of trawling 

in all the areas and at all depths totaled less than 0.1 kg (Table 32). The 

maximum catch of the pelagic fish for one haul of the side trawl in the 

Damietta region amounted to 0.7 kg. 

Thus one can see that in the spring season fish catches fell down sharply 

in all the studied regions. According to the data of the expedition of 

1965-1966 the lowest fish catches were observed within the period from 

March 30 up to May 4. Thus the average catch for one hour of trawling 

in Abukir-Rosetta amounted to 3.1 kg and in Borullos-Damietta region to 

1.0 kg. 

I n our OpmlOl1 the spring season cannot be considered as feasible for 

fisheries in Egypt. 

Table 32.- DISTRTBiTTION OF' THE FIsn OATOHFR OF FAMILY CLFPEIDAE 

IX VARIOUS REGIONs AT THE DEPTHS OF 10-50 M. 

(A p~'i7 510-28. 1971) 

Regions 
Total 
c~tch 

(kg) 

DllSSumieria! Sardinella~ __~_ 
acuta . 

'aurtta eba 

Sardina 
pilchardus 

--  --~--_._--

Dnrrjeita kg 0,79 n.06 o.n~ 0.70 

Bordlos 

Rosetta 

Abukir 

For the entire 
water area 

% 
]{JT 

%)
kp: 
0/0

kfY 
0/
,0 

kg 
0/
/0 

100 
(,.27 

100 
0.14 

100 
0 81 

100 

~.01 

100 

7.fi 
0.11 

40.8 
0.03 

21.4 
0.14 
17.~ 

o. ;{4 
16.9 

0.05 
2.6 

~.8 

0.02 
7.4 

0.01 
(). () 

0.01 
3.7 

1. 61 
79.9 

88.6 
0.13 

48.1 
0.11 

78.6 
0.67 

82.7 



186 IPISilEIUES OIP rl'IlID SOU~'H-BAS~'ERN :ME'DI'l'ERRANEAN S'EA 
ALONG THE EGYPTIAN OOAST 

SOVIET-:E'GyprrIAN EXPDDITION 1970-1971 

Summer Poriod ; 

In August the average catch per one hour of :tnvaling was larger than 
Irl spring and totaled 5.9 kg. Comparing with the resu~ts of the observa
tions carried ouJtl in 1966 a reduction in catches should be noted both on the 
whole and according to !Separate commerciail types. Thus the average catch 
in August of 1966 amounted to 8.0 kg. 'incliuding that of sardines (1.2 kg) 
and M ull:idae (21 kg) per one hour of trawl:ing. 

At the time of otv; observaJtlions Ithe average rntch of Mu:llidae was some
what lower (1.6 kg) and the catch of sardines per one hour of trawling (0.2 

l~g) was conrsiderably .Jbwer. There was noticed an increase of catches with 
the decrease of depth. Thus the average caJtch at \tJhe depth of 10-50 m. 
amounted to 6.3 kg; at the depths of 51-100 m. - to 4.8 kg. and deeper 
than 100 m. it amounted to 1.0 kg. (Table 33 & Fig. 78) per one hour of 
trawlling. The share of Mullidae amounted ito 24.3% of the catches. 

The 5hare of non-commercial fish Leiognathus klunshingeri which Us of 
l;ittle value is 22.1 0/c" the maxilmwn catch of it amounting to 10.5 kg (the 
Rosetta region) (Tab~e 34), while fishing at the depths of 101-200 m. the 
average caltch for 'ne hour of trawLing amounted to 1.0 kg. HaM of all 
the fish caught at the given depths was composed of Saud:dae (28%) and 
Alullidae (25.8°fc,). 

In Abukir bay, when trawli'ng wiJthin the depth of 201-300 m. no fish 
\Vas caught. 

The increase in the quantity of the herring fish both in ltrawlJing catches 
and in cOll'icaJ net catches was not observed. The average catch of herI1iing 
to the east of Alexandria dJid not exceed 0.,2 kg. There prevaiJ.~d Sardina 
pilchardus and Sardinella aurita. Dussumiel1Va acwta and Sard~~ella eba were 
met in srna~ler quantities (Table 35). 

In Sallbum bay three]ight statoins were used for catching pe:la,gic fish 
by a side trap. The maximum caoch for a haul w:eighed 25 kg, the other 
two ,stations caught 3.5 and 0.2 kg respectively. The species compositlion of 
the pelagic fish was represented only by SardirueUa aurita. 

Hence in tt summer period the catches somewhat lincr:eased mainly on 
acount of MultidaeJ but L. Klunsingeri is of JJitde valnu~. 

MuUidae fish was found at the depth of 10.120 m. Sardines were 
found lim the eastern pants in very in:Sli:gn~fi:canlt quantitiies and separate sm.a,U 
~hoa,~ were noticed in the SaJlum bay. 

\
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188 FISHDRIES OF THl') SOUTH-EASTERN MEiDITERHA..:\ n \ X ~RA 

ALONG 'rEE DGYPTIAN COAS'l' 
SOVIET-BGYPTIAN nXPE-DITION Hl70-Hl71 

23 - SElTABLE 34. CATCHES OF VARTOUR t<'I8H F~\MILIES AT DIFFERENT DEPTHS (AUGUST 

Total catch IDuraticn ofNo. of of fish in kg.
trawlingtrawlingDepth (m) Region (%in para· 

nthesis)(hr.)operations 

~---

55.8
]414Damietta (100) 

90.15
]4]4Borullos (100)
 

10--50
 73.32 g 8R o8ctta (100)
.. 

57.79 
R 8Abul,::ir (10Q) 

277.1 
4444Total (100) 

-_.. - -_.- 

1.2]
1Damietta 1 (100) 

7.49 
1Rosetta 1 (100) 

51-100 
100.27

22Aboukir (100) 

19.0
44Total (100) 

0.23 
1Rosetta (100)

1 

2.76] 01-100 
:2Aboukir (100)

2 

2.99
33Total (100) 

00201-200 
1 1Aboukir 00 

Carau-Clupeidae Engrau. 
lidae gidae 

] .81 0.37 2.37 
(3.2 ) (0.7) (4- .3) 

2.97 0.4 1.68 
(3.3) (0.4 ) (1.9 

1.]6 0.56 2.81 
(1 .6) (0.8) (3.8) 

1,64 0.72 1.52 
(2.8) (1 .2) (~ .fl) 

7.6 2.0 8.4 
(2.7) (;3.~ )(0.7) 

0.07 - -
(6.2) -I 

- --
-- -

0.21 --
(2.1 ) (3.6)-

0.3 0.4-
(1.6 ) - (2.1 ) 

-
- --

- - -

0.47 0.84-
(17.2 ) - (30.2) 

0.5 0.8-
(15.8) (28.0)-

- - -
- - -

I 
MuIlidae 

15.89 
(28.5) 

25.91 
(28.7) 

14.39 
(19.5) 

11.24 
(19.4) 

67.4 
(24.3) 

0.13 
(10.3) 

1.04 
(13.8) 

0.02 
(0.2) 

1.2 
(6.3) 

0.77 
(28.C) 

0.8 
(25.8) 

) 

1 
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23 - SEPTEMBER 8, 1971). 

Including 

I 
Mullidae Sparidae Serra. 

nidae 
Syondo- pomato!SPhyrae LeiOgna!sokidae
ntidae midae nidae thidae 

Trigli
dae 

Elasmo-l Other 
branChii!_Fishes 

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

15.89 2.08 1. 59 6.07 0.37 1. 76 12.62 5.73 2.44 0.98 1.71 
(28.5) (3.6) (2.9) (10.7) (0.7) (3.2 ) (22.6) (10.3) (4.4) (1.8) (3.1 ) 

25.91 4.47 13.44 5.05 0.76 1.64 20.78 2.42 1.32 3.45 5.85 
(28.7) (5.5) (14. 9) (5.6) (0.8) (l .8) (23.1 ) (2.7) (1.5) (3.S, (6.5) 

14.39 5.02 1. 75 7.07 3.89 4.53 14.15 3.73 1.60 2.95 9.69 
(19.5) (6.9) (2.4) (9.7) (5 -3) (6.2 ) (19.3) (5.1 ) (2.2) (4-.0) (13.2 

11.24 8.32 4.15 3.67 0.88 0.16 14.15 2.29 0.43 5.54 3.07 
(19.4) (14.4) (7.2) (6.3) (1.5) (0.3) (24.5) (5.2) (0.7) (9.6) (5 .~·n 

67.4 19.9 21.0 21.9 5.9 8.1 61. 7 14.2 5.8 12.9 20.3 
(24.3) (7. '2) (7.6) (7,9) (2.1 ) (2.9) (22.1 ) (5.1 ) (2.1 ) (4.7) (7.4) 

...------------ -
0.13 0.14 - 0.45 - 0.04 - - 0.24 0.08 0.06 

(10.3) (11.6) - (37.2 ) - (2.9) - - (20.2) (6.6) (5.0) 

1.04 1.11 0.13 2.76 - - - 0.07 0.26 - 1. 51 
(13.8) (14.8) (9.8) (37.0) - _. - (0.9) (3.5) - (20.2 

0.02 0.04 0.1 3.61 - - - 3.29 0.72 0.49 1.42 
(0.2) (0 3) (1.0) (35.1 ) - - - (32.1 ) (7.2) (4.7) (31. 7) 

1.2 1.3 0.8 6.8 - - - 3.4 1.2 0.6 3.0 
(6.3) (6.9) (4.2) (35.8) - - - (18.0) (6.3) (3.2) (15.6) 

- ------- --
- 0.22 - - - - - - 0.01 - -
- (98.0) - - - - - - (2.0) - -

0.77 0.3 - - - - - 0.06 0.26 - 0.06 
(28. C) (10.8) - - - - - - (9.4) - (2.2) 

0.8 0.5 - - - - - 0.1 0.3 - 0.1 
(25.8) (17.5) - - - -. - (2.0) (8.9) - (2.0 

_.----~ --- -- --
- - - - - - - - - -. -
- - - - - - - - - -
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(b) Biological Characteristics of the main Commercial Fish: 

Family Clupeidae : Representatives of family Culpeidae are of the most 
essential kinds for catching in the western part of the Mediterranean. In 
the off-shore waters of Italy, France and Spain (Ben-Tuvia, 1958) fishery 
iB based on it. According to the expedition of AzCherNiRo 1958-1959, work
ing in the off-shore waters of Albany, S. Pilchardus fish was numerous in 
the coastal zone of the Adriatic and Aegean Seas where it formed commercial 
stocks. 

For fisheries in Egypt, S. pilchardus and S. aurita were of the greatest 
importance. During the present expedition: in the trawl catches, as well 
as in the catches by conical nets and side traps, one could meet sometimes 
S. pilchardus and S. aurita representatives and more rarely S. eba and D. acuta 

fish which is of no commercial importance. 

TABIJ~~ ;)G. -DISTRIBUTION OF ThE CATCHES OF THE CLUPEIDAE FISH 

AT THE DEPTHS OF l()-r:c. :vi IN VARIOUS REGIONS. 

(August "L3-Septe'Yf/LJer 8, 197\) 

Regions 

Damietta kg 

Total 
catch 
,(kg) 

l.4:i 0.18 

Dussumieria 
acuta 

0.04 

eba 

Sardinella 

t.L 98 

:lUrita 

v.:23 

Sardina 
piJchardus 

10 IOu 1~.6 ~.86~.5 I ti.1 
kg.Borullos ~ . \:l7 0.u4 0.37o.~~ L7-i 

/0 100 1.;) l~ .5::.7.6 5t).6 
kgRosetta 1.16 0.0:.), V,vt)0.~4 O.;j~ 

/0 100 4·1. t) 6.~:!,V ../ ~7 .6 
Abukir kg 1.64 0.~2 0.10.07 1.~5 

10 100 13 .. ti.l 76.~ 

For the entire 
water area kg 7.2 O. 96 ~ .11 0 .59 3.54 

<Yo 100 l;L ;j ~ ~I •St). ~ 4 ~ .~ 

In 1966 the Ichthyolog expedition noted just the insignificant concentra
tion of S. pilohardus. According to the data of 1970-71 this kind of sardines 
did not form any stocks and was met throughout the year in negligible 
quantities (tables 26, 29, 32, & 35) S. pilchardus was caught in small quantities 

in winter. In trawling catches this kind formed 95.9% among the herring 
fish. In other season ilt was of smaller significance (Table 36 & Fig. 79). 

S. pilchardus is heat-loving fish, neverthless it avoids overheated water. 
There is an opinion (Furnestin, 1957 and Ben Tuvia, 1958) that it lives at 
a temperature not exceeding 22"C and its ~hoals are formed at' a temperature, 
not less than 20°C. At the same time it is worth mentioning that at the time 
of the present studies, in summer, sardines could be found, though in small 
quantities, at a temperature up to 28.4°0. 

13 
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j 

s 

....i:J.C' 

8 r r'u II u 5 

j2 6 

FIn. in. Catches of B. pilchardus in the various depths of the arpa 

surveyed during Septemher (I), Janna.ry (II), April-- 'lay 

(III), of 1970 a.nd August-September \IV) of 1971. 

2':l 50100 

Dellmetro. 

200 

400
IV 

100 

.800 
800 
600 

400 

~OO ; 
~!.t,f)t../!" [\ 

As for their concentration - no such concentrations of the fish was 
discovered at a temperature below 20°C m witner time. Most probably a 
reduction of its stocks was telling here. 

Sardines of bigger sizes could be met with in January and April. In 
winter sardine's size~ varied from 8 to 13 cm (mean sizes were-9.0 em ill 

Abukir bay and 9.8 em in the Damietta region). In spring one could meet 
fish of the length from 9 up to 12.5 em in the Damietta region (the mean 
sIze being 10.9 em) and from 9 up to 10.5 em in Abukir bay (the mean 
size being 10.1 cm). The size of S. pilchardus increases with depth, but 
the catch of this fish decreases. In Abukir bay the sizes of sardines in 

summer at the depth of 120 m varied from 9 up to 13 em, their average 

length being 11.5 em and the avera ge weight amounting to 15.3 g (Table 

37 & Figs. 80 & 81). 

II 
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TABT~E 

Month 

s 

J 

A 

A 

s 

36.--SEASONAL CATCH VALUE (gm) OP SARDINA PII... CHARDUS IN DIFF

ERENT REGIONS OF THE INVESTIGATED AREA (1970-1971) 

10-25m I 26-50m 
• I

Region ~ -----[---

DamieUa 

BOiulloH 
eptem
ber Rosetta 

Abukir 

D_~ m,ietta 

allllary 
Bo1'u \10

Rosetta 

fl 

Abukir 

Damietta. 

BOJ'ulloR 
pril
ayM Rosetta 

Abukir 

Damitta 
ugust-

Borullos 
eptem
ber Rosetta 

Ahukir 

. 

I. . 
. 

. 

. . . 

...... '1 

JK 

5'),J 

21 

-

560 

10 

43 

4.58 

28 

12 

-

25 

25 

75 

:122 

71 

!) 

8 

-

1·000 

51-100m 

--

lOl-200m 

-

-

-

18 

10 

-
-

:~ 

:~ 

:~R 

35 I 

90 

() 

2G 

146 

21 

-

lR 

; (i :~ 

-_._

-

--~ 

-

38 

-
-

-
-

34 -

- -

- -

- -

-

-

9:3 

-

-

-
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In S!UjIIlluer season the ra'tio between males and females was 1 :4. During 

the other seasons rthe ratio between males and females was approxilll<ltely 

1:1. Mature fish was found in January wi'vh 78.7% of femaJe fish had gonads 

at stage V, 71.7'10 of male fish had gonads at stage IV. In the other seasolls 

the majoriJty of sardines of both sexes had the maturi:ty stage II. In summer 

and in autumn a high percentage of species at small depths were found to 

be at the juveni'le swge (Table 38 & Fig. 82). 

Due to the absence of S. p,ilchardus concentrations as weill as its smaJl 

sizes, thi,s specie i of li!vtle commercial value in the invetigated area. 

One of the most important species of fi,!fueries in Egypt is Sardillella 

aurita. It was known from the litteratUlfe (EI-Zarka and Koura, 1965) that 

in September a considerable increase in quantity of sardines in the off-shore 

Egyptian waters of the Mediterranean is noticed. The catch reaches the 

maximum target in October, then it somewhat decreases ill November and i~ 

finished in December rrabre 39). 

During the period of the present stuldies the share of S. aLl(l~ta 111 the 

bottom trwal catches was very insignificant. In August and September it 

reached the maximum percentage among the herring fish in all regions, how

ever no concentrations of this fish on a commercial scaJle were discovered ill 

Abukir-Damietta region. In September 1971, when, studying the SaHoum 

bay schools of S. aurita were recorded for the firslt time. 

Beginning from 1958 there was noticed a decrease in the average length 

e,f S. aurita. In 1958 its average length was 17 em. while in 1966 the length 

of the majority of the fish was 10-13 CIllo (Pavlovskaya and BlldnidlP.l1ko, 

~970). 

During the period of our observations the average size of S. aurita in the 

Damie,tlta and Borulilos regions were 9.6 cm. and 10.2 cm. respectively. In 

the Sallbum region its average size was 14.7 cm. and the aV1erage we:rght was 

25.8 g. (Table 40 & :Fig. 83). 
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Flee 82 'Prrcontabe frequency of thl} gonad matur.:y stage~ In S. pilchardus 

from the area surveyed during 19iO_and 1971. 



:!(jO FloSUDRIES OF 1-'HID SOUTH-EASTERN MEnlTERRANElAN SEA 
ALONG THE llGYP'l~IAN COAST 

SOVIE'1'-E'GYVPIAN EJXPEDITION 1970-1971 

T.\B1J1~ 39. ---MONTHLY CATCHES OJ<' t3ar
dinella aurita in the MEDI1'EI~
RANEAN SEA ALONG THE 

COAST OF EGYPT 

(AF'l'ER EL-ZARKA & KOURA 1965) 

Month Catch (kg) % 

-. -'-_..~~ 

Total 

JaEuarv 
:Februa~y 
March 
April 
May 
Jur.c 
July 
August 
8epteml)er 
Oetohcr 
Noycmocr 
D('cember 

27400 
1500 

68100 
121500 
122000 
237500 
] 11400 

70:200 
ti460000 
8098400 
2736100 

112000 

18166100 

------

0.15 
0.01 
0.37 
0.67 
0.67 
1.:)1 
0.6:) 
(). ~9 

;)5.5(-) 
44.58 
15.0f) 
0.62 

100.0 

~~

According to the survey of El-~laghraby, (1960), S. aurita spawns in 
SUIllmer. Spawning period lasts from the end of May till September with 
the peak in July and August. 

Sexual composition of S. aurvta was studied in Sallourn bay in September, 
1971 and correlation of sexes ill catches was approximately 1:1. The bulk of 
fi~hes have gonads in VI and IV-V stage of maturity and some individuals-V 
and VI-II. Due to the presence of sardine which was ready for spawning 
in September as well as sardine which already finished its spawning, the 
spawning of sardine takes place in September too (Table 41). In other months 
the quantity of sardine is very small, therefore its biological analysis was 
not carried out and there are no data about its biological condition in 
other months. 
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ALONG rrHE DGYPTIAN COASrr 

SOVIE1-~-E'GYPTIAN EXPI'~UrrrION 1970-1971 

T.ABl~E 40.- SIZE VARIATION' OF SARDINELLA AURITA (BODY LENGTH AND 

Hcgion 

v 

in 
Body length -Jepth (m)I--------- _ 

14 
7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5 13 13.5 

I I 
1

:i -
t'1 

:1 318 19 11 2 Damit t  2 3 l4118 --31 

- - -1 131 2 2 6 6- -No 

3t~Borullos 
- -13.4 15.07.55.7 9.5 10.05.0 8.0 --w. 

-
67 51 

SallouDlj 
5 25 85 784- - :2- --No 

light
 
statior.
 

~ 0 - 27.2- 16.7 19.1 21.4 :Z4.514.8- -w. 
1 

I 
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Family Engraulidae 

During the year anchovy (Engraulis encrasiclwlus) was caught in small 
quantities. The highest catches (in average 0.2 kg) were obtained in Abukir 
bay in spring. During the rest of seasons the catches did not exceed 0.1 
kg in average. Anchovy was caught mainly at the depths up to 50 m. The 
sizes ranged from 4 to 9.5 cm. In September, 1970 in Abukir bay at the 
depth of 85-100 ill anchovy was represented by individuals with the length 
from 5 to 10 em (average 7.0 cm). In August the appearance of anchovy 
fingerlings in rather big quantities with the length of 5-8 cm (average length 
8.1 cm) and weight 1.8 gm was obselved (Table 42 & Fig. 84). 

According to the data of the "Ichthyolog" expedition in 1966 the mass 
spawning of anchovy takes place in May-June. Due to the small number of 
anchovy in recent years and its small sizes this type of fish cannot be of 
commercial importance for Egypt. 

Family Mullidae : 

This family is represented by five species. M ullus barbatus is one of the 
main commercial types iill the Egyptian shelf although its quantity has somewhat 
reduced in comparison with 1966. It was met in the catches of bottom 
trawl up to 200 m depth. The highest catches of Mullidae were obtained in 

summer and autumn similar to the situation in 1966. 

In September 1970 the average catch at the depth of 10-50 m amounted 
to 1.4 kg per trawling hour, in August and September of 1971 - 1.6 kg at 
the same season of 1966 - 2.2 kg per trawling hour (Table 43 & Fig. 85). 
lbe maximum catch in Rosetta region in September was 10.4 kg per traw
ling hour. In winter period catches of Mullidae were reduced in average to 
0.7 kg. At that time in Rosetta region some increase in catches was ,noticed 
at the depth of more than 50 m. In spring the catches at small depths 
reduced to a minimum average of 0.1 kg. In Abukir bay the average catch 
was less than 0.1 kg, but at depths of more than 50 m it was 1.2 kg. 
Apparently, in winter - spring period, M ullidae migrate to bigger depths for 
winter stay. 

The sizes of Mullidae, caught at the depth of 10-50 m in winter ranged 
from 7 to 15.5 cm. Its average size: in Damietta region - 8.5 cm (average 
weight 9.6 gm), Borunos region - 11.0 cm (average weight 19.4 gm), Abukir 
bay - 9.8 cm. In spring time the sizes of M ullidale ranged from 8.5 cm 
to 14.5 cm with an average length of 11.2. cm and average weight of 
21.8 cm. at 70 m. depth i,t was represented by individuals with the length 
of 10-18 cm (average length - 15.4 cm and average weight 58.1 gm). 
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208 FISHIlRIES OF THE SOUTH-EASTERN ME~)rTEnRANflAN SRA 
ALONG THE DGYPTIAN COAST 

SOVIET-EGYPTIAN EXPEDITION 1970-]971 

Table 43.-SEASONAL CATCH OF M. barbatus (gm) IN DIFFERENT 

REGIONS OF INVESTIGATED AREA 

Depth 

Month Region 
10-25 m 26-50 m 15-100 m 1101-200 m 

490603Damietta 
-, 
f532 620Borullos 

Septem1 er 
10.368258433Rosetta 

20435392Abukir 

•
4 

250 ..249 

799845 
Jan ary 

750437198 

28338 

}I D:1mietta 

'Borullos 19717 
April-May 

I 

August 

90279Rosetta 

'0.... ~_ 

\~~~ \ 

80~Dan .ietta 

2.0441.418Borullos 

September 
Rosetta 1.449 1.613 

Abukir 170 870 

~ 

! ( 

292 
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210 FISHElRiES OF THE SOUTH-EASTERN MEDI'l'ERRANflAN sEA. 
ALONG THE flGYPTIAN COAST 

SOVIET~lOOYPTIAN EXPEDITION 1970-1971 

TABLE 44 .-SiZE VARIATION' OF lVluLLUS BARABATUS (BODY LE:N'GTH 

',Region Date 

Body length 

5 5.S 

- -
- -

- -
- -
2 11 
1.5 2.3 

- -

6 

-
-

-
-" 

27 
2.7 

-

6.S 7 7.5 8 8.S 

2 8 16 15 
- 6.5 6.5 8.2 9.4 
- - 10 53 98 

6.0 6.8 7.8 
- - - --"' -
- - - - -
72 140 219 262 169 
3.6 4.8 5.8 7.1 8.6 

-----

c:e 
:t5 
~ ·s 
ee 

A 

September 

Ja·nuary 

April 

August 
September 

ll2 ..s-~ 
J-I 
0 
~ 

Septemher 

January 

April 

A~gust -
September 

2 11 
- 3.0 
- -
- -
- -
- -
1 6 

- 3.2 

--
- -
- -
- -
- -
2 2 
1.7 3.0 

--1--

- -
- -
. -
- -
- -
-- -
2 _.,& 

2.7 -
- -' 

- -

27 
3.4 

-
-
-
-
17 
3.8 

-

-
-
-
--"' 

10 
3.5 

-
1 

-
-
-
- . 
-
5 
4.0 

-
-

50 62 35 32 24 
5.1 5.4 6.6 8.0 9.7 

- - -- 4 7 
- - - - 8.3 
- - - - -
- - - - -
35 79 89 139 123 
4.6 5.5 6.7 8.0 7.8 

- -- ---
- - - - -
- - - - -
- - - - -
- ~ - - -
31 70 97 151 143 
3.9 5.0 6.2 7.6 8.8 

---- - -
2 2 6 10 13 

- - - - -
- - - 2 1 
- - - - -
- - - - -
- - - - -
7 46 31 124 74
4.4 5.7 6.8 8.0 10.0 

- - - - -
- - - - -

c:e 
-+=+=> 
~ 
Ul 
0 
~ 

September 

April 

August -
September 

.~ 
~ 

=,.Q 

< 

September 

January 

April 

August -
September 
August 
September 
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AND WEIGHT) IN 'l'HE SO{JfH-EASTERN' MEDITERRANEAN (1970 --1971) 

9.0 10 10.5 11 11.5 12 12.5 

in em. 

36 
11.0 
97 

8.9 
2 

11.5 
137 
10.3 

6 
12.5 
17 
10.0 
-
-

114
11.6 

--
-
-
1 

12.0 
116 
11.1 

13 
-
7 

-
-
-

105 
11.0 
-
-

10 
13.4 
42 
11.1 
3 

13.0 
108 
11.8 

5 
I:L7 
14 
11.5 
6 

11.1 
83 
14.1 

-
-
-

5 
13.2 

~ 

14 _.
 
-
-
49 
13.2 
-

I 


7 
16.3 
~2 

13.8 
] 

17.0 
79 
13.9 

I 

1 
-

~3 

14.6 
6 

14.0 
93 

16.1 

-
-
1 

16.0 
45 
16.4 

3 
-

20 
-
-
-

51 
15'.3 

-
-

I 

7 
17.0 
17 
16.1 
~ 

17.5 
:~6 

17.1 

-_._

-
-

36 
17.3 

4
17.2 
61 

I 18.9 

, 

3 1 - -
25 -19.8 -

12 12 4 3 
19.2 20.1 20.3 20.0 

]2 4 4 
]9.5 21.5 33.722.0 

4 420 6 
19.2 22.1 30.7 30.0 

- -- -
--- -

35 3520 17 
19.5 26.0 26.2 25.0 
12 510 7 
19.0 21.8 26.6 31.0 

2755 20 I 2 
23.3 25.7 29.2 32.0 

73 4 8 
26.9- 36.0-

11 - 1 
25.025.0 - 25.0 

19 5 3 2 
29.321.9 27.2 34.0 

I 1- -
- -- -
515 1 -

- -
- - ·1 -

26.8- --
11120 1 

32.020.4 23.5 27.0 
91 - 7 

19.5 - 26.4 30.1 

-
-
4 

15.8 
27 
18.8 

- I
 
-

15 
-
1 

15.0 
24 
18.4 

I 1 
18.0

j I 
.. -,~,.. 
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212 l'ISIIJI1RIES OF THE SOUTH-EASTERN ME[)lTERRANflA.N SEA. 
ALO~G TIL8~ FlGYPTIAN COAST 

SOVIET-.I:X;YP'l'IA:N l]XPEUITION 197u-1971 

TABLE 44 

Body length 

13 13.5 14 14.5 15 15.5 16 16.5 

.e 
~ 
~ 

·s(l) 
<:e 
~ 

IJ2 

..9-:::l 
J-t 
0 

a:l 

ce 
~ 

~ 
rn 
0 
~ 

September 

January 

April 

August-
September 

September 

January 

April 

Augrst
Ser:tember 

September 

April 

August-
Sertember 

September 

January 

~ 
:::l	 

IApril 
..0 
~	 August-

September 
August-
September 

1 

] 

23.0 

20 
25.8 
2 

36.0 
2 

37.0 

41 
38.0 

1 
31.0 

1 
32.0 
1 

30.0 

--"-

8 8 
42.5	 40.0 

1 4 
42.0 45.0 

-,- - 
15 43 
43.6 49.8 

1 1 
37.0 45.0 

1--'--- ~-,-

I I 

I 

1 
55.0 

-''-  --'  --~ 

9 7 2 

1 
47.0 

~-

23 28 12 20 8 
55.0 55.0 65.7 70.9 84.0 

_ 

I1 1 
31.0 'I 66.0 

1 1 
30.5 70 
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(Conted.) 
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I 

in em. -wn 1 
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19 

2 2 
73.5 I 9~0 

-_. 

---_. - ~-

1 

I I
-~I--I-
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II
 

I
 
,I 15.4 58.13 
I90.6 I 552 8.6 1 10.9I 
I _ i 

221 12.41 65.2115~.2 I II 

100 8.5 11.0 

336 8.5 9.6 

23 11.1 20.1 

1297 7.8 8.5 

~5l- 6.6 '.6.3 
I 

2fl2 11.0 19.4 

58 11:2' 23.2 

946 ,8.4 11.1 

223 J4.3 54.3 

11 11.3' 22.0 

774 8.1 9.6 

-I-~~
 
56 8.3 

99 9.8 

Ie 



214 FISHERIES OF THE SOUTH·EASTERN MEDlTERRA!\TflAN SEA
 
ALONG THE BGYPTTAN COAST
 

SOVIEn'-IDGYPTIAN EXPEDITION 1970-1971
 1 

In August and September the sizes of M ullidae were also different at 
fvarious depths. At the depths from 10 to 50 m the sizes ranged from 4 
V 

to 14.5 em. The average length in Damietta was 7.8 em (in sununer) il 
and 8.5 em (in autumn); in Borullos - 8.4 (in summer) and 6.6 em (in 

a 
autumn); in Rosetta - 8.1 em, in Abukir bay - 8.6 em (in summer) and 8.3 

a' 
em (in autumn). Decrease in the average length in comparison with winter. 

d 
spring period was due to the appearance of young fish in the catches. 

tJ 
!J

At the depths from 50 to 100 m the size of Mullidae ranged from 10.5 
A 

to 19 em (average length - 14.3 em, average weight - 54.3 gm), and at 
1.

the depth of 120 m (Abukir bay) - from 10 to 22 em (average length ~ 12.4 
ml, average weight - 35.2 gm) (Table 44 & Fig. 86). 

w. 
According to the data given by the Institute of Oceanography and 

Fisheries, Alexandria, young individuals of M ullidae prevailed in the catches 
during autumn-winter period. In september, 1970 half of the fish 
caught was represented by fingerlings and the rest of the fish by the 
generation of 1969, 1968, 1967. In winter, 92.5 % of Mullidae were 
fingerlings and the rest of them were one year old (Table 45). This 
is a clear evidence of a good generation of Mullidae in 1970. This is also 
proved by increased catches of Mullidae in august and september of 1971. 

20 
As it can be seen from Table 46, & Fig. 87, the spawning of M tillildae 

hegins in April and stops in July. Corr.elation of male and female indivi 10 
duals during spawning period was approximately 1:3. In August from the 
total quantity of analyzed fishes, 45.8 0fc, were young fishes. Female 
fishes constituted the bulk of the catches of M ullidail! during the period after 
spawning. In some areas they constituted 100 %. Male fishes stayed 
at larger depths and constituted 80% at the depth of 120 m. On this 10 
basis, it is possible to suppose that after spawning male and female fishes
 
stay at different depths.
 o 

Thus the presence of a great quantity of fingerlings in 1971 is a clear
 
evidence of favow'able conditions for young fish and a possibility for some
 
increase in the population of M ullidae in the next years.
 

In our opinion in order to preserve the quantity of Mullidae it is hetter
 
to catch ilt in summer and autumn at Yarger depth. This will help to
 10 
preserve young fish whiclh usually distribut~s at shallow areas. 

o 
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Family Synodnnt-idae : 

The most widely distributed species of the family is S. undosquamis. At 
present this fish takes an important place of the total catch. It can he met 
with at the depth of 100 m. If you analyse the dynamics of the catches, 
it is possible to trace changes in the correlation between the catches obtained 
at different depths. and in different seasons (Table 47 & fig. 88.). 1n 
autumn and specially winter S. undosquamis gathers mainly in shoals at 
depths up to 50 m. In January the average catch per trawling hour at 
these depths :was 1.2 kg, while at bigger depths i!t totaled only 0.2 kg. 
In spring when it becomes warmer the fish migrates to larger depths and in 
August the average catch per trawling hour at depths of 50 • 100 m was 
1.7 kg. At smaller depths the average catch was 0.5 kg per trawling hour. 

Fish of the biggest size was caught in August and September and it 
was represented by individuals with the length of 13 - 30 Clll (Table 48) 

In winter-spring period the size was a little bit smaller but it was mainly 
due to the appearance of young Saurida fish with an average le~gth of 
16.9 em, which was caught in Abukir bay at the depth of 70 m. (Table 
49 & Fig. 89) . 

FIl. 56. size oomposition of M. barbatus from the different depths in the 

region of AbuKie-Da.mietta. in 1970·71. 
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TAB1IE 4(j.-GO~.ADS MA'ITRITY STAGES OF MUIIC"S 3.\RBA'l'US (1970 -1~71) 

Date Region Juv 
II-III \ III
 Ill-IV IV
 JV-V V
II
 

Damietta % leO 

t 
4 .6
 

fr
.lJ

Total No.
 

e9.8 25.6~ Roestta ~o 

79
 11
 
m 

35.0 J2.0 3.0 

-- -----1---

0/0 
~--

Damictta :Ko. 5
 :':6 16
 7
 

0/ 6.753,] 14.332.610
 

15.0 20 .0 5.0 55.05.0 

2
 9
 82.9 

leO 

2
 

8.4 91.
 

5
 4
 61 3
2
 

3. 6.2 4.9 2.5 9.0 3.
 

Damietta ~{
 39.4 I 1,9 58.
 

Barul'o& 0/0
 

~5.8 

74.044 .8
 
~
 
~
 
"" 
e 
~ ~O.8Rosetta 01 100
.... 10
 
~ 
rn 95.331.2XLukir o~..!. 

VJ 

6h 
<
::1 

Total No. 203 222
 100
2
 

0.7% 45 8 I G8.5
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(August-SbptemJ'eT, April, January, September) 

~ 

€V
IV-Vri VI-IIIV
 rfIII-IV£ II-IIi III
U 
-~ -

-, - IUO4£ -]00 - - 51
100
 

-. 1(;012.3 33.4 +43
 54.~ - 57
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82 ~ -_. -I
 19
 100
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TABLE 47.-SEASONAL CATCH (gm.) OF S. und,lsquamis IN DIFFERENT 
REGIONS OF THE I~VESTIGATED AR~A 1970-1971. 

RegionMonth 

September 

January 

Apri!-:May 

August- IBonJb s 
Septn:nbcr IRospt,:a 

Abulur 

I
 

Damietta 
BornHos 
R08Ptta.~ Abukir 

I 

IDamietta 
~ !Borullos 
)Rose~ta
 
\ I;(~llf(("
 

I
, Dami-'Ua

BoruUlls 
Ro~etta 
Almk'r 

Damiettfi. 

Depth 

------;------- -.------- 
26-50 m SI-I00 m 101-200 m10-25 m 

----1------

438 
1.040 

32 

! }.051 
II 995

358 
I Iiftf 

60 
141 
150 

5:? 
222 

37 
32 

155 
2.540 
4.020 

985 

2.080 
2.492 
1.010 

/ D?? 
450
 
582
 
640
 
68
 

1.4(\5 
583 
680 
716 

285 

425 
/1' 

175 

340 

300 
840 

450 

800 
181 

TABLE 48.-AvERAG~ LENGTH OF S. UN'DOSQUAMIS IN DIFFERENT 
REGIONS AND SEASONS 

Regions 

Damiette 

Borullos 

R(.setta 

Abukir 

Septebmer 
~'IO 

19.2 

18.2 

17.1 

January 

15.8 

16.3 

17.4 

April 

1,1.4 

15.4 

15.7 

16.9 

AUlust-

September
 

18.5 

19.9 

20.1 

16.4 
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TABLE 49.- SIZE VARIA.TION OF SAURIDA UNDOSQUAMis (BODY LENGTH 

~ 
E-1 
E-l 
~ ..... 
~ 
-<
A 

t1.) 

0 
...:l 
...:l 
p 
~ 
0 
~ 

-

-< 
~ 
E-1 
~ w. 
0 
~ 

~ 
r-4 

l:4 
p 
~ 

~ 

Date 

Jan uary 

April. 

August -. 
September 

September 

January 

April . 

August -. 
September 

September 

January 

April. 

August -. 
September 

August -. 
September 
September 

April. 

August . 
September 
August-
September 

Bociy length 

9 10 11 12 13 14 15 16 17 18 19 

- - - 2 6 34 59 74 62 34 23 
22.0 25.4 28.2 34.9 41.1 49.1- - - - -

1 2 6 7 7 6 14 18 7 2 5 
10.0 18.0 19.5 20.0 31. 7 22.0 47.0 52.7- - -

1 9 17 18 9- - - - - -
- - - - - ~ - 40.2 47.1 50.7 65.0 

- --- - -- - ---
- - - - - - - 1 13 22 21 
- - - - - - - - 52.,8 47.6 58.0 
~ ---. 1 3 12 21 24 30 24 31 16 

8.0 14.3 17.7 37.6- - 21.1 26.4 31.2 46.1 54.5 
3 1 6 17 32 22 15 10 9- -

- ---. 8.5 - 14.0 2C.4 ~5.7 30.3 37.0 '11.0 53.5 
- - - - - - - 1 - 1 2 
- - - - - - - - - - -
- -- --- - - - ---
- - - - - - ] 9 55 43 20 
- - --. ---. - - - 36.4 42.'), 49.2 59.2 
- - - - 4 2 1 4 4 2 2 
- - - - - - - - - - -

] 1 2 6 13 ]6 9 7 4- -
- - 10.0 12.0 17.0 21.0 26.6 32.8 39.6 52.0 59.0 
- - - - - - - - 3 9 6 
- - - - - - - - - - -

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

- - - - - - - - 1 3 -
- - ~ - - - - - 34.0 45.C -
- - - - - 1 5 6 8 7 ] 

- - - - - - --~ - - -
6 2 ~ 3 3- - - - - -

- - - ]0.1 30.0 40.5 50.7 53.3- - -
- - - - - - 6 II ]0 1 4 
- - - - - - 32.0 36.7 41.8 54.0 65.0 
- - - - - - - I3 

4 5 6 
- - - - - - - 33.0 41.0 bO.4 57.8 
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114.01 ]37.01
I! 
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I 1 - i i - 13041Hi .~ 15 .97 

I \ 1=1
 I I 

7570 ;:,'2.0 
36:2 1 

~~l-1-1~-
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fIG 88. The Catches of S. 11l1dosq:wmis (gm) from the different depths in the region of 

AhukiT-Damie'ta. in 1970-1971. 
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SOVIET-DGYPTIAN BXPfjDl'l'lON 1970-1971 

According to the data of the Institute of Oceanography and Fisheries, 
Alexandria, in January 1971, a shoal of fish was composed of six generations 
(1965-1970). Two, three and four year old fishes were predominant, i.e. 
fishes born in 1968, 1967 and 1966. The 1970 generation was represented 
by single fishes (Table 49). According to the survey of Chernomor Azov
Scientific Institute of Oceanography (Budnichenko, 1970) saurida's spawning 
is portional and probahly takes place in the Indian ocean during the whole 
year. 

The present survey proved that the spawning of S. undosquamis in 
the Mediterranean waters along the coast of Egypt begins in January, when a 
considerabe quantity of female and male fishes with gonads in maturity stage 
(VI-II) appear in the catches, however in autumn a considerable quantity 
of fish with the gonads maturity stages (IV-V) appeared too (Table 50 & 
Fig. 90). 
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FJ 1. 90. Percentage frequenoy of the various msturity stages in S. undosIUlIInu 
from the regions of Abukil'-Damietta in 1970-1971. 
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TABLE 50.-GoNADS MATURITY STAGES OJ!' 

Dato Region 

Borunos 0/0 

t RORetta 0/0a 
~ 

+:> Total No . 
~ 

w 
~ 

9.2 14.8 72.4 4.60/0 . 

]3.3 

Borullo8 % . 

Damiett a% . 40.0 

9.6 45.5 6.7 7.8 2.2~ 
to;S 
:=' 
~ Total No . n1 53 II 2..., 

q4.17.0 5.0 9.2 1.70/0 . 
-~ 

Damietta% . 12.5 10.0
 

Borullos 0/0'
 7.8 2.6 '21.1 

- Rosetta % . 

15.7 

7.2
'C
 
~ Abukir 0'/0 .
 

Tatoal No. 1 8510 

0/0 . 1.28.57.1 9.6 

--_. 
Damietta% • 23.8 ... 

0 

0
6 Rosetta 0/0 .-fr 

tI.) Abukir 0/0 .I

rIJ -6L Total'No .. 5 
~ 

6.50/0 . 

~ 
jllv. 

IIIII II-Ill Ill-IV 

5.0 95.0 

10.8 19.6 63.1 n.5 

6 9 57 3 

IV IV-V V VI-II 
~-

6.7
 

],1
 

3
 45 

2.5 

30.0 60.0
 

] 8.5
 39.6 

6.9 3.5 72.4 

100
 

84
 12 . 16 

57,814.5 1.2 

57.2 J9.0 

90.0 10.0 

32.6 15.2 52.2
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 12 24 

46.7 15.6 31.2 
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SAURIDA UNDOSQUAMIS (1970-1971) 
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In spring there was not a great number of fishes which finished their 
spawning, and 7.1 flo of examined fishes had gonads maturity stage juv. 

In summer mainl,< S _ 1l.'t:l..d.<\...~~~'W\.~ ~"'U. Q. 1:>'\4.~ ~~~'iL"-~~~~~;;i;hb-"'-n.~ 

~Ugh~. -~ -saUTJ03 JP .J:1vo -b~~ ...~.e?r- v.c--~ «req£ie~~~~ ~.... -:_0~~u.-

.. ' ···~····.her~~~~~Y~r;;..:;.-~;:pct".laIaererrrran co me DJDJDgir.aJ 

.f'tady of (rus vafua6{e fish. 

Family Pomatomidae : 
According to the data given by Et-Zarka and Koura, (1965) Temnodon 

saltator, a representative of this family, is one of the valuable species of com
mercial fish. The biggest catches are received in summer in Abukir-Rosetta 
region. 

During our observations, this fish was met in all examined regions during 
all the seasons at the depths up to 50 m. The greatest quantities were 
caught in Rosetta and Abukir regions. The maximum catches per trawling 
hour were received in Rosetta 1.4 kg - in January and 2.9 kg - in August. 
Average catches in Abukir-Rosetta regions were 0.2 kg per trawling hour in 
spring up to 0.5 kg in summer. 

In 1966 the average ca,tch of T. sOJltator totaled to 1.4 kg per trawling 
hour. Thus, since 1966 to 1971 there was 3-4 times reduction of the quantity 
of this fish. 

Sizes of T. Saltator changed depending on ,the season (fable 51 and Fig. 
91). The bilggest fishes with full gonads were met ,with in summer, their 
length was from 19 to 24 em (average length 21.6 cm, average weight 
137.1 gm). In winter this fish was smaNer. For example, in Abukir region 
the fish was represented by individuals with the silze of 14.18 em, average 
length 15.8 em. and average weight 50.2 gm. This reduction aws due to the 
appearan<:e of young fishes with gonads, maturity stages juv. and II. Accord
ing to the data of the Institute of Oceanography and Fisheries, Alexandria, 
in January T. saltator was represented by fingerlings (1970 generation) (Table 
52). Winter stay of T. sultator takes place in the East in Tina-EI-Arish 
(according to the data of Azov-Chernomor Scientific Research Institute of 
Oceanography expeditiollJ in 1966) i.e. outside the area of our survey. There
fore it is impossible to give any infonnation about the biological condition of 
grown-up fishes during this period. In spring, there were mainly female 
fi~hes in the catches with the gonads maturity stages in IV, IV-V and V (Table 
52). It is possible that spawning continues in Autumn. In order to avoid 
over-fishing of T. soltator while organizing fishery of this valuable fish, it is 
necessary to take into consideration all its biological particulars and its dist
ribution in different seasons. . 
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SOVIET-DGYPTIAN EXPBDITION 1970-1971 

l ig. ')1. Size composition of Tenllwdon saltator in the region of 

Abukir-Da.mietta. in 1971. 
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Family Soleidae : 

The most precious o~' this family is Solea vulgaris, which forms one of 
the main commercial fishes. This species at present has been transplanted 
in lake QarWl in whi<;h it has been successfuly acclimatized and now 
accounts for about 36 per cent of the total catch. Catches of Solea vulgaris in 
the lake are even bigger than in the sea (Aleem, 1969). During the present 
Investigations catches of this fish amounted to an average of 0.3 kgs for one 
hour of trawling excluding the Autumn season, when only individuals of solea 
vulgaris were encountered in the catch. The maximum catch registered 
during the season was 0.2 kg. Taking into account average catches of fish 
in 1966 (0.6-0.7: kg. per hour of trawling) it is possible to maintain that now
days the quanity of solea vulgaris has reduced twofold. 

The size of fish differed both seasonal and with depth. A two-peak 
curve was noted in the spring time (Table 53 & Fig. 92). The first size 
group included the fish of 5 to 8 cm long, the other one from 9 to 26 cm. 
In the summer period the size curve of fish was represented also by two peaks 
although with a trend to size increase. The junior group had the size of 
6 to 11 em, while the major one-12 to 22 em. Evidently there were two 
age groups the smaller of whieh was the junior. In the Bay of Abukir the 
size of Solea vulgaris differed with regard to depth. For example the fish caught 
at the depth of more than 50 m, its size ralte fluotuated from 13 to 26 em 
with an average length of 17.8 CIll and average weight of 66.6 gm. 

I, Evaluation of the sea Fisheries potential: 

Seasonal investigations of the marine fishing reserves on the Mediterranean 
shelf of Egypt in 1970-71 showed the following typical features of fishing : 

1. The most satisfactory catch was registered in the Autumn period 
and the average fish catches for a trawling hour amounted to 10.0 kg. 

2. Fishing was mainly done at the depth of up to 50 Ill. Greater depths 
had significance only in spring and summer. 

3. Catches at small depths were represented by the following fish : 
Mullidae, SynodontidOJe and Leiognathidae; while at the depths greater than 
50 III Soleidae was of great significance. 

4. The best catches of bottom fish were III the regions of Damietta 
and Rosetta. 

5. Commercial fishing of pelagic fish was actually negligible. 
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236 FIRHHRIES OF 'rHD ~OUTH·EASTERN MEDITEnnAxFi~N SEA. 
ALONG 'rUE l'1flYPTIAN COAST 

kOVIET-FJGYPTIAN ffiXPEDI'l'ION 1970-1971 
--- -~~ ,----_.

TABLE 53. 8izE VARIATION 01" ROJ..RA vtTI.CARlS (nonv r,ENGTU AND 
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WEIGHT) IN THE SOUTH-EASTERN MEDITERRANEAN (l £70-- 197]) 

in em.
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ALONG THE FJGyp'rIAN COA.ST 

SOVIE'r-DGYP'rIAN EJXPEJDI'rION 1970-1971 

Comapring these results with the nature of fishing at the beginning of 
the sixties, when fish catches reached their maximum, it becomes evident, 
that the changes were ::aused by the sharp reduction of Clupeidae catches 

(Table 54). 

In the remote past, Sardinella was the most important commercial fish 
accounted for up to 48 per cent of the total catch and it defined the 
site level and seasonabillity of the marine fishing in Egypt. The intensity of 
exploitation of the reserves, started in the fifties when the number of fishing boats 
increased from 30 to 574 (El-Zarka & Kaura, 1965) had an absolutely adverse 
effect on the quantity of sardine and produced the trend to its decrease. 
The catch from 1962 to 1965, dropped more than two times, from 18 to 
7.5 thousand tons. 

TARLE tJ·1.-- rAT(,HR~ OP COM:MRRCIAL FISHES (iNCLUDING CLUPEIDAE) IN 

COMPA,"{ISON WITH THE CHANGES IN THE NILE OUTFLOW 

AND THR INCREASED FISHING INTENSITY AIJONG THE DELTA. 

. 
Year Total catch 

(Tons) 

Catch of Clupcidae 
-..

Total catch 
Tons .% 

No. of 
fir torized 

Boats 

Nile outflow 
(km8) 

----- - -----

1962 37. 8::~~ ] 8 .166 48.02 574 44.0 

19C3 32. ge9 12.981 39.45 562 43.6 

J9f4 :25.975 7.372 28.38 552 f.3.7 

1965 24.686 7.635 30.23 548 35.9 

1£66 J5.044 ] .:;'33 8.19 569 13.2 

1967 12.212 812 6.G5 5,1.6 21.5 

19GB 13.588 4G3 2.25 '10(; 5.9 

] Ht:9 8.521 fiCO 7.03 - :l.G 
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Even at that period reasonable regulation of fishing became a necess;t y 
to replenish the local shoal. However, the number of fishing vessels rcmaincu 
at the earlier level. 

In 1966 a sharp environmental change was added to the preVIOUS 
fef-ctor i.e. the Nile flow regulation (see Chapter IV). It is known that the 
biology of the sardine (reproduction cycle, feeding period, migration etc.) 
is closely linked with the Nile flow (Aleem, 1969; EI-Zarka and Koura, 
1965). 

Powerful Autumn floods of the Nile contributed to the intensive develop
ment of the feeding material for the sardine (phytoplankton) in the shelf 
zo~. This factor determined the season, site and intensity of feeding 
migrations and accumulations of the sardine. 

The regulation of the flow brought about sharp reduction in the 
intensity of Autumn "blooming" which as far back as 1966 was approximately 
ten times less than at the beginning of the sixties (HaEm, 1967, & Savich 
1970) and dropped still further according to the latest information (jAppen
dix 9). 

This affected the conditions of sardine feeding, which c()uld be detrim
ental to the changes in distribution and reproduction. The results of the 
expeditions of 1966 and 1970-71 showed that great accumulations of sardine 
after 1965 were not available either near the shore or in the off-shore areas 
of the shelf (Pavlovskaya and Budnichenko, 1970). This makes it possible 
to suppose that the local shoal of sardine has wi,tnessed considerable reduc
tion during these years. The proof of it, is the progressing decrease of the 
average size of sardine, which was 17 cm in 1958 ~Rifaat, 1960), 10-13 cm in 
1966 (Pavlovskaya and Budnichenko, 1970) and not more than 9.6-10.2 crn 
in 1970-1971. These facts point out the upset of the natural correlation 
between age groups which suggests that replenishment of the shoal is 
insufficient. 

At the same time the probability of sardine scattering over the shelf 
since the decrease in autumn "blooming" weakened the action of trophic 
stimulus, contributing to the sardine approaching the shore and forming 
~oncentrations. 



2; 0 I!'I~lTEUlt1~ Olj' ']'1 1M SOU'J'H·IU.sTI<}n~ ME'DI']'EIUL.\NEAi\ Sl'~A.
 

ALOKG THE EGYPTIAN COA~T
 

SOVIET-EUYPTIAN EXPDDrfrON l!HO-1!)71
 

Oceanographic data obtained during the expedition of 1970-71 nlake 
it possible to believe that there might be certain improvement in the 
biological productivity of the shelf zone in future and hence improvements 

in commercial fishing. This assumption was confirmed by the results of 
fishing in 1971. In the vicinity of Alexandria (Bay' of Abukir) 1083 ton of 

sardine were caught which is almost two times more than in 1970. However 
the increase in catch size at present is not due to the increase in the quantity 
of the principal commercial species, but due to the conditions of fishing. 
The main mass of sardine was caught in May-September far from the shore 
and at the depth of 20 Ill, thus significantly differing from the previous 

fishing conditions. For fishing with a cone shape net, fish was attracted to 

a source of llight, a method which had not previously positive results because 

of the muddiness of water. 

Therefore, a certain lI1crease' m the biological productivity of shelf 
waters, fishing of a new variety of sardine and the possibility csf employing 
new methods of fishing indicates that increase in sardine catches is feasibl.e. 
However its prospects are not yet clear. They are dependant on the level 

of biological productivity, which will be formed within the shelf after stabiliz

ing oceanographic conditions disturbed by the decrease in the river flow. 

Besides, fishing of a new variety as well as redistribution of feeding 
zones of saruine within the shelf (see Chapt. IV) requires a strict COll~rol 

over the location of fishing areas. 

At present, bottom fish is mainly fished in the waters off the shores 
of Egypt. Among the fishes there are traditional marine species (Mullidae 

and Solcidac) and the new species (S. undosquamis). 

Moreover a considerable percentage of catch for the recent years has 
been accounted for the species which where considered previously as non
commercial such as T,ciognat!lus kTunsingeri. Their catch sizes are quite 

big (18 kg per trmvling hour) and may be used for commercial purposes. 

OJI tIle basis or the fisheries reports for 1970-71 we have determincd 

the total c0111lllercial rescrves of bottom living fishes in the Mediterranean 

shelf of Egypt Crable 55). This makes it possible to define more precisely 
the scope of fishing to-day and compare it with the previous years. The 

method of direct counting employed iln 1966 was used in calcuiations. (Pav

lovskaya and Buc1nichenko, 1970). 
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ALONG THE BGYPTIAN COAS'l'
 

SOVl~'I'-BGYPTIAN EXPEDITION 1970-1971
 

Evaluation of the re~erves of the bottom fish was done 111 the following 
way: 

1. Area of trawling 8
1 

= alt, 

where	 a - speed of trawling, m/sec. 

t - time of trawling!sec. 

I - horizontal opening of the trawl III metres. 

2. Knowing the area of trawling 81 and the fishing area 82 , the number
 
of possible trawIings may be determined :
 

N =	 82 N = mimber of possible trawlings
 
SJ
 

T 
3. On the basis of the average catch SIze (P) in a certain area, reserves 

(G)	 in kg were calculated : 

G == P.N. 

4. The abov.e formula does not enable us 
reserves, since it does not take account of the 
the catchibility coefficient of a 20-meter bottom 
the total reserve. 

K 

where	 : K - trawl catchiLJility cuefficient. 

caused 
reserve 
1imiIOat 
is ~ 

to define the total fishing closely 
trawl	 catchibility. Taking satisfa<: 
trawl as	 0.2 may calculate 

1. 
at pre 
frod (The results characterize the commercial reserves of fish in the shelf area 
as wewith the	 depths fronl 10 to 100 m in the regions of Rosetta and from 10 
Sea.to 120 m in the region of Abukir. It has been established that the maximum 

quantity of bottom fiish was registered in the autumn of 1970 and 1971, and 
amounted to 67.8 thousand centners, and the minimum in the spring time, 2 
amounted to 17.5 thousand centners. The permissible catch size must not for OJ 

exceed 30 per cent of tthe total reserve. There~ore fishing in the waters of the effecti 
~fediterraneanshelf of Egypt must not, at present, be over 20 thousand centners of Da 
in au.tumn and 10 thousand centner weilght in winter and summer. 
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Compared 'to the catch sizes for the previous years this figure shows a 
;reat drop which dediined I~O times from 1962 to 1970 (Table 54). 

Up to 1965 ItJhe fishery revel of bottom fish remainld practicaUy 'UlI1

:hangeable within rthelliInilts of 17.20 thousand tons in spite of its .intensifica
ion. Regulairion of the! NJe waters hda a'liso adverse effICt on the bottom 
shes, althOugh its effect was considerably smal/lier than on the pel1agic fishes 

md the total catch was nolt reducld to less than 11.14 thousand tons. This 
~velJ was ma~~ned durrmg 1966-1968. However due, to the actuall elimina
ion of fIShing area to the east of the Dami'etta region in 1969, the E,gyptian 
ishing filet was dis1bcaJted and concentrated ,m, the shelf zone from the 
~y of Abukir 110 hte Damietla region. Starting from this year the area has 
.een inJtemiveFy explbited SIin,ce the number of fishing vessels :wa5 not grlatl¥ 

'educed and was maint3!ilned aJt the lewe'l of 400. As a dsult, overfishing has 
leell iinveitab~ which is evident from the fact that young specimens preva;" 
n ifIhe catchls of M ullus barbatus. 

Thu/S, the decrease in :the totail catch of botitom fish ,in recent years was 
Aused hotth by the reduced areas of fishing and the decreasl in the fish 
'eserves in the e:xploited areas. Hence, ration3J~ fishing rlq'Unres reasonable 
in:tiJtlatino of fishing vessel's. Provided thiis is taken into consideration, it 
S po6SibJe 1:0 expecu incrJased fishing as the bottom fish reserves are not 
~losely dependaIllt1 on the river £Ibw and their rep]enihment is more or less 
iatisfactory even with tthe condtition of flow--dgulation. 

II, SUMMARY 

1. Inchthyofauna of the Mediterranean Egyptian waters are rtepreseIllted 
~t prerent by 118 fish species belonging to 50 families. Among 'them, apart 
frod dwellers of the coaSlta shelf, there are inunigrants from the Red Sea, 
1S weill as pe'lIagi'c speci1!s from the off-shore Iwa~s of the Mediterranean 

~a. 

2. The most effeottWe trawl filSlheries with an average catch of 10 kg 
for one hour of trawing took place dUr'i!ng the autumn season; the llast 
~ffecti've fish catches took plJace in 1970-J971 and were caught in the regions 
~f Damlie:tta and Rosetlt a. " 
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3. According to !the data of this lxpedLtion it can be mentioned that 
bottom ,fi""hes are of the main s,ignificance lin fisheries nowdays. Among dIem 
are representatives of maiEes most commonly met, such as : M ullidae, Syno

donitdac, .Serranidac and Solcd~ae. 

4. In 1970-19,'1 'the maximwn stock of bottom fishes was noted during 
the autumn' season and was equal to' 67:.8 thom:and centners and the mini
mum stock of 17.5 thousand centners took place in spring. The possible 
autumn catch is equal to 20 thousand centners ; the winter and summer catch
10 thousand cen'tners. In spring it is economically nCJlt expedient. 

5. Late1ly the catches of sardines have greatly reduced. However, III 

1971 its catch grew twice as nlUch as compared to 1970 and, reached. 1083 
tons. In 197'1 fisheTIies in the Bay of Abukir took place at a grealt depth 
during the summer months which greatly differed from fisheries of prev,ious 
years.Based on 1the data of expedition, the species of pilchardus, ilS becoming 
of great :Slignificance. 

6. There is a direct ecological relatil,lllship, between the sardillc stocks 
alld the volume, of river di:scha'I.'ge. ,The di,scharge r:eduction js the, lll~,in. 

reason for ,the drop of the sardine population, since the reprod~ciIl'g condit:iOl\s ' 
cf the main commeI cial specie:s S. auriia arlC UpsCit. However, the expected 
inprovemel1't of the chemica!l base in the shelf area may lead to an expected 
increase in the sardine popuhtion. 

In the foLlowing years an increase in the popu,latioll of the ma'In species, 
adequa'te fishlries of jJl~lchardus and utillization 'of 'new fishery methods (Light 
trap) can help for an increase in catches of this valuable commercial item 
of the Egyptian marine fisheries. 

7. At present a reduction of the bottom fish catches is mainly caused 
hy in1t:ensive fisheT'ie:;. The decrease of commercial areas due <to the exclusion 
of areas' east of the "Damiettaregion has caused'ithe concenfration of the whole 
of the fishing fle.et ,1n the 'regoQn of 1\bukir-Damietta. In order Ito carry out 
rational fisheries, it is necessary to limit ,the number of fishing vessels on a 
reasonable and adlnissible ba'sis. 
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III Conclusion 

The population of .lllarine organisms in the .Meoiterranean Sea near the 

Egyptian coast has much reduced lately. The stock of sardines, and shrimps 
has prominently decreaseo, those being the main fishery items ill the area 

under investigation. Accordingly, the catch of sardines dropped, from 1.82 
thousftnd centners in 1962 to 6 thousand centllers in 1969, ano consequently 

the catch of shrilllps decreased from 72.3 to 11.3 thousand centners. 

The joint Soviet-Egyptian investigations carried out in the Southeast 

~dediterralleall Sea in 1966 and 1970-1071 allowed to conclude that there 

exist two main reasons for the dcrease of fishery items along the Egyptian 

coast, such as : 

1. fishing influence. 

2. sharp reduction of the Nile discharge. 

The influence of the first factor is evident in upsetting the age structure 

of fishes (especially ,that of sardines), and changing the species relationship 

among shrimps (the share of big species decreased) a fact which adversely 

affected the total population of the main fishery items. Thus, the catch 

of sardines and shrimps in 1965 was reduced almost 2.5 times as compared 
to that in 1962. 

During the last period the mam reason which aovers·clv affected the 

biologiiCal productivity of the area under investigation was the Nile dis

charge control. This resulted in a sharp river discharge reduction and 

changed its intra-year distribution in principle. 

During the years prcceeding the Nile control the average allnual disrllar
ge was equal to 43.5 klll:\. At pre~;ellt it equals only 4.4 km:l . Such a sharp 

reduction of the discharge greatly influenced the oceanographic regilllc llorth 

of the Nile Delta. In the greater part of the area under investigation there 
was an increase in salinity as compareJ to the figures of 1964 hy an average 

of 2-3%. Transparency in the mouth area, except for the narrow coast belt, 
increased to 10-20 m. The stability of sea water in the layer of 0-10 m. , 

noticeably decreased. Due to the decrease in the force of the horizontal 
pressurc gradient caused by a sloping level near the Delta, the sea current 

velocity decr~ascd substantially and, its direction to the east became more 
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pronounced. Because of the sh<l,rp decrease of the discharge the vertical hyd
rological structure of waters in the area under investigation substantially chan
ged. The surface water mass of lower salinity which was observed in this area 
before the Nile control is non-existent now. The most prominent changes 
have taken place in the distribution of hydrochemical characteristics. At 
present the quantity of silicates getting into the sea is 80 times les and that 
of phosphates is 100 times less than during the years of the normal discharge; 
the water saturation with oxygen also greatly reduced. As a result of this 
the quantity of phyto-and-zooplankton and the chemical base of bilogical 
productivity substanially deteriorated. As a result of this the quantity of phyto
zooplankton decreased. The condition of phyto-plankton has especially 
deteriorated where its quantity at present being 100 times less than before the 
Nj,le waters control. The plankton biomass has decreased to a lesser degree, 
being at the level of 50 gm/m3 at present. 

According to the data of trawl catches of 1970-1971, at present, the stock 
of commercial items on the Egyptian shelf is negl'igible and provides 6.2 kg 
of fish and 0.5 kg of shrimp at an average for an hour of trawling. 

The changes of living conditions of marine organisms on the Egyptian 
shelf have adversely affected the population, distribution and biology of the 
majority of fishery items. 

First of all the changes of living conditions affected the population of 
pelagic fishes in general and mainly the sardines. 

With the decrease of the "bloom" intensity, the feeding conditions of 
sardines have sharply deteriorated resulting in stoping mass sardine travel, as 
previously observed, into the coastal zone. In 1970 the catches of the main 
sardine species S. aurita dropped three times as compared to the maximum 
catch of 1962. At present, pelagic fishes playa negli:gible role in the marine 
fisheries of Egypt and account for not more than 7 per cent of the total 
catch. At present, bottom fishes are the basic catch among which the tradi
tional fishery items are still of significance (Mullidae and Soleidac) with a 
growing role of new species (Synodontidae and Leognathidae). However, the 
catch of bottom fishes has greatly reduced from 18 thousand centners in 
1962 to 8 thousand centners in 1970. 

At present, the stocks of Multidae and Sauridae are in the most favour
able condition. However, the stock of red mullets has begun to decrease. 
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Judging from the data, the main fishery season remains Ito be Autumn. 

According to the data of quantitative assessment undertaken from board 
the expeditionary vessel "Ichthyolog" in 1970-1971, the Autumn fish stock 
of the area surveyed equal 67.8 thousand centners which allows for 30 thous
and centners catch. 

Lately the population of commercial crustaceans, i.e. shrimps, has sub
stabtially reduced. In the area under investigation they are represented by 
seven species of the family Penaeidae. Their biology and distribution are 
closely connected with the historically formed living conditions in the Delta 
part of the Egyptian shelf. The decrease of the river discharge affected spa
wning periods, the timing of fonnation of spawning concentrations and caused 
some redistribution of shrimps in the area of investigation. In accordance 
with the shift of the maximum Nile water discharge to the winter months, the 
spawning of mass spieces of shrimps "Peuaus", usually prohibited during 
the summer months in 1971 was delayed to embrace the autumn months. 
and for M. stebbingi, - even the winter. This excluded any mass forma
tions of sununer concentrations of the main species of shrimps. 

The changes of the quantitative distribution of shrimps are expressed in 
the comparison with 1966 commercial species concentrations, where P. japonicus 
and M. monoceros shifted east and situated at present in the regions of Borullos 
and Damietta. Since these regions were always inhabited by the main mass 
of small species T. curvirostris and M. stebbingi, they were the place of the 
main shrimp concentrations. Now the largest quantity of shrimps dwells in 
the most diluted section of the shelf. 

Violation of the reproduction cycle and the living conditions of shrimps 
caused depopulation. The stocks of P. trisulcatus and M. monoceros dwelling 
at a depth of 20-50 m were greatly reduced on account of the most significant 
changes of the oceanographic regime existing there. Their population decrea
sed 10 times and 4 times respectively. 

Stock of the M. stebbingi species dwelling near to the narrow coastal 
strip suffered to a lesser degree. The population of P. japonicus remained 
quite unchangeable, a species which is closely connected with the coastal 
lagoons III its development. 

As a result of changes that took place in the composition and the 
population of shrimps of the coastal part of the Egyptian shelf ,the tela'tion
ship of the species living there sharply changed : the significnace of big 
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~'hrimps of the PClI{l('US genus diminished, whereas the role of SIJl:1l1 species 
grew (M. stebbingi) T. curvirostris and P. longirostris). 

In 1971 the content of prawn catches was as follows. M. monoceros and 
M. stebbingi accounted for 32 per cent; P. trisulcatus; P. japonicus accounted 
for 33 per cent, and the small commercial species accounted for 35 per cent. 

At present, the following species have the biggest commercial effect 
,:,." 'Af. stebbingi) P. jaj)()lIicus) M. monoceros and P. longirostris. 
fl.,":' .

.;;,' . The total shrimp stock in 1971 dropped three times in comparison with 
:'I,'iJ96G. Based on the data of quantitative assessment in 1970-1971, within 
" ,the area of investigation the shrimp stock equals 4.2 thousand centners Con

sidering the preservation of resources this makes it possible to catch 2.5 thou
,_,sand centners each year. 

'The present-day fishery of shrimps retains a typical yearly pattern with 
a~" increase of catch in the warm season of the year. However, in 1971 the 
peak catch happened to be in autumn, not in spring. 

The level of the river discharge and the hydrological regime 'of the 

area under study h2.ve not yet finally stabilized. Therefore, at peesent it is 
difficult to judge of all the changes of the oceanographic regime brought 
about by the Nile control. 

At the same time, in recent years there have developed certain processes 
which to a certain extnt make up for the deterioration of living cond:tions 
of marine life brought about by the discharge decrease. 

In particular, the role of convection interniixing has increased and the 
inflow of diluted ~aters into the sea from the coastal lakes has grown. 

Hoping that after the final filling of lake Nasser the river discharge will 
increase and this will increase the supply of nutritive salts into the coastal 
part of the sea. The growing role of the factors mentioned makes it possible 

that a gradual improvement of the biochemical base of the biological produc
tivity of the area under study and as a result, feeding conditions of pelagic 
fi~hes takes place. In particular, it has been observed that a more intensive 

development of phytoplankton on the shelf slope in the mouth area on account 
of a more active vertical mixing, thus the surface layers have been enriched 
by nutr~tive salts. This seems to explain the increase in the sardine catch in 

1971 as compared to the catches of this fish in the preceding years. At present 
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the cost price of this fish may be cut by means of fi&-ting operations with dec~ 

trical light. An effective utilization of this more developed fishergy method 
has become possible only due to an increase in the salinity brought ahout by 
the Ni'le discharge drop. Now it is difficult to state Ithat the. supposed impro~ 

vement of the living conditions and reproduction of marine organisms will 
result in an increase of their populatnon as a whole. 

For the purpose of reSltor3Jtion of fish and crustacean stockS!, firstly it is 
necessary to rationally implement fisheries. Before 1967 the Egyptian fishing 
fleet worked mainly in the area between Alexandria and El-Arish. At present 
a smaller area of the shelf is exploi1ted for fisheries, - from the Arabs Bay 
to the cape of Damietta. The concentrationS! of fishing vessels in the area 

under study enhance an adverse effect of fisheries on the marine life resources. 

Speaking about prospeetives of Egyptian fisheries in the Medit.erranean 
Sea, it is necessary to point out the possibility to utHize coastal ponds (lakes) 
and in the first place, lakes Edku, Manazala and BoruUos for the purpose 
of developing such valuable fishery items as mullet and prawns. In order 
ur. organize adequately brackish lagoon fisheries it is necessary to study in all 
detail the :living conditions and biollogy of the said species in the course of 
their dwefling in these lagoons. 

Shrimp and fish cultluife will compensate for ,the marine fisheries decrease 
along the Mediterranean CoaSit of Egypt. 
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APPENDIX I.-DATA OF TRAWLING OPERATIONS BY RjV
 
(AUGUST 1970-0c'l'OllER 1971)
 

Date 
Station 

No. Region 

I 

Latitude 

I 2 3 4 

--- 
8.9.1970 

8.9.1970 
8.9.1970 

9.9.1970 
9.9.1970 
9.9.1970 
9.9.1970 
9.9.1910 

10.9.1970 
10.9.1970 
10.9.1970 
10.9.1970 
10.9.1970 

12.9.1970 
12.9.1970 
12.9.1970 

13.9.1970 
13.9.1970 
13.9.1970 
13.9.1970 
13.9.1970 

15.9.1970 
15.9.1970 
15.9.1970 
15.9.1970 

16.9.1970 
16.9.1970 
16.9.1970 
16.9.1970 
16.9.1970 

-
1 

2 
3 

4
5 
6 
7 
8 

9 
10 
11 
12 
13 

14
15 
16 

17 
18 
19 
20 
21 

22 
23 
24
25 

26 
27 
28 
29 
30 

Damietta 

" 
" 

" 
" 
" 
" 
" 

" 
" 
" 
" 
" 

Borullos 

" 
" 

" 
" 
" 
" 
" 

Abukir 

" 
" 
~, 

" 
" 
" Rosetta 

" 

31 0 43'0 N 

31 43 0 
31 39 0 

31 35 2 
~n :)2 4; 
31 36 4 
31 43 0 
31 4.2 1 

31 42 0 
31 36 5 
31 38 ] 
31 39 5 
31 :-W 5 

31 38 5 
31 4.1 (J 
31 44 3 

31 41 2 
31 37 2 
31 4.0 5 
31 44 0 
31 47 5 

31 33 4 
31 32 (} 
:31 29 0 
:31 27 7 

:D 25 0 
:n 2G 9 
31 34 2 
31 40 2 
31 382 

Longitude 

5 

31 °37'0 E 

31 32 2 
31 34 0 

31 32 0 
:31 30 0 
31 20 9 
31 14 2 
:n 24 7 

3] 38 4 
31 45 0 
31 41 0 
31 29 5 
31 33 1 

31 07 0 
31 02 5 
:~O 52 ~ 

30 48 1 
30 57 8 
30 44 5 
30 L11 0 
30 47 8 

30 17 !J 
30 12 0 
::\0 OC 9 
:-w 0:3 :2 

:w 0,1 2 
30 07 4 
30 07 0 
30 12 5 
30 18 7 

I 
Depth 

(m) 

6 

4.7 

10 
30 

14
18 
18 
30 
30 

30 
]7 
22 
22 
14

15 
20 
31 

20 
12 
23 
40 
46 

13 
~:3 

24 
:~2 

27 
22 
:34 
45 
26 

Length 
of 

wire 
(m) 

7 

-~--

220 

225 
175 

150 
150 
175 
200 
225 

225 
150 
225 
225 
100 

150 
225 
250 

200 
100 
225 
250 
275 

100 
200 
225 
250 

225 
17G 
250 
275 
225 

start of 
trawling 

8 

14- 20 

16 00 
17 4-5 

07 50 
09 25 
11 55 
19 10 
21 27 

09 14
11 40 
19 08 
21 35 
00 05 

19 00 
21 00 
23 00 

08 40 
11 25 
18 55 
20 55 
23 00 

10 55 
19 05 
21 00 
22 50 

O<'~ 4G 
]0 55 
18 55 
21 00 
23 10 


