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ABSTRACT 
Long-term changes ~ n the abundan::R of reel mullet 

C Mullus barbatus ), striped mullet ( M.ullus surmelatus) and 
scorpionfish C Scorpaena scrofa , S. notate ) during 1928-1939 agree 
well with those of the air temperatut"e at Ihessaloniki, northern Gt"eece · 
Catches and air temperature 1nct"eased ft"om a low in the late 1920's to a 
peak in the 1930's. 

INTRODUCTION 
Fluctuations in the abundance of marine fish have been t"ecot"ded 

in various marine regions, linked to hydrometeorological fluctuation:; 
CHjort, 191'1; Jensen, 1939; Taylor gJ;_ !!.1. , 1957; Cushing and Dickson, 
1975; Stergiou, 198'1). No such infot"mation is available fot" the 
eastern Medi tet"t"anean Sea. 

MATERIAL AND METHODS 
Pre-war Gt"aek catches of red mullet/striped mullet and 

scot"pionfish, as well as the total numbet" of trawlers and se1ners have 
been t"ecorded on a monthly basis for 1928-1939 CGreek Fishet"ies 
Statistics, 193'1-19'10). Annual yield was expressed as kg /boat. There 
a•e no data concerning the pre-war sea tempet"ature changes in Greek 
waters. Nevertheless, it has been shown that there is a good agt"eement 
between the air and sea-surface temperature fluctuations Ce.g. Iaylo• 

gJ;_ !!.1. , 1957; Dunbar, 1982; Stergiou, 198'1). Thus, the air temperatut"e 
at Thessaloniki, not"thet"n Greece, indicated for 1892-1973 by Flocas 
and Papadimitriou C1S7':t), will be used to desct"ibe long-term trends 
Greek watet"s. 

TABLE 1 
Annual catches, in metric tns, 
of red mullet+striped mullet 
C1), scorpionfish C2) and total 
number of trawlers and seiners 
(3) in Greek watet"s, 1928-1939. 

Yea• 2 3 
-------------------------------
1928 333 .':t 30.2 '1'19 
1929 '151.3 7'1 .5 595 
1930 739.5 80.9 555 
1931 773.5 128.3 538 
1932 728.5 10'1 .6 b65 
1933 623.8 75.3 5'13 
193'1 77'1.3 109.2 518 
1935 757.7 132.9 500 
1935 839.2 1'10. 7 527 
1937 1 '003 .0 113.0 511 
1938 1' 339.5 12'1.5 665 
1939 1, 081.6 127.1 582 

Total 9,'155.0 1,2'11.0 

Mean 788.0 103.'1 579 
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Fig.l. Annual Greek catches, 1n 
kg /boat, of red mullet + striped 
mullet C1) and scorpionfish (2), and 
'air T (3) at Ihessaloniki, 1928-1939. 

RESULTS 
The catches of the red mullet/striped mullet and scorpionfish 

and the numbet" of trawlers in 1928-1839 are shown in Table 1. Mean 
annual catches were 788 and 103 tons of red mullet+striped mullet 
and scorpionfish accord1ngly. 

Long-term changes in the abundance, expressed as kg /boat, of 
red mullet/striped mullet and scorpionfish parallel the air temperature 
vat"iations at Thessaloniki CFig. 1). There is an increase to a peak 
around 1930-1931, followed by a decline to a trough in the mid 1930's 
and an upwa•d tt"end to a maximum in the late 1930's. The curve for red 
mullet+stt"iped mullet shows opposite trends for the last four years with 
those of air temperature and scorpionf'ish. The similar-ity is even mor-e 
pronounced when the 5-year moving averages ar-e taken and hence the 
short-tet"m ef'f'ect is masked. The long-term incr-ease in the catches from 
the late 1920's to a peak in the mid 1930's parallels the uptur-n tr-end 
of the air temper-atur-e. 

The annual and the 5-year- running means of' the r-ed mullet-striped 
mullet and scorpionfish catches wer-e signif'icantly cor-related with the 
annual C r-~o. 55, p<O. 01 and r-•0. 6'1, p<O. 05) and the 5-year- r-unning means 
Cr-0.95, p<O.OOl and r-0.92, p<O.OS) of the air temper-ature at 
Thessaloniki. 

DISCUSSION 
As it was shown, a rise in the red mullet/str-iped mullet and 

scorpionfish catches is associated with war-m water-s, as is inf'er-r-ed 
fr-om the air tempet"ature r-ecord. Annual sea temperatur-e variations are 
considered to be a primary factor leading to oscillations in demer-sal 
and pelagic f'isheries (e.g. Hjor-t, 191'1; Jensen, 1939; Taylor- ~ , 
1957; Cushing and Dickson, 1976; Stergiou, 198'!). An incr-ease of' water 
temperatur-e hastens gr-o.wth and egg and lar-val development, intensifies 
the process of' pr-otein metabolism and inf'luences the amount of' the 
available f'ood for- f'ish. Sea temper-ature change, however-, is only one 
consequence of' mat"ine climatic f'luctuations, which involve changes in 
the salinity, intensity and dir-ection of' cur-r-ents, nutr-ients, and depth 
of' mixed layer as well, and ar-e closely associated with atmospher-ic 
changes. The biological responses to climatic f'luctuations involve 
changes in the amplitude, spr-ead and timing of' pr-oduction, as well as 
changes in the distribution, abundance and repr-oduction of' the var-ious 
planktonic, benthic and nektonic organisms. 

Uarious aspects of climatic change, that may af'f'ect the 
abundance of these fish, may be questioned. For- instance, does the 
ovet"lap between the distribution of' the larvae of' these f'ish and of 
their food C "match-mismatch" hypothesis) (Cushing and Dickson, 1976), 
change along with a change in the climate:does the amount of' nutr-ients, 
plankton and benthos biomass in the eastern Medi tter-enean Sea change 
along with a change in the Meditterenean climate, and how? Yet, does the 
extent of the nursery area of' these species change along with a change 
in the current intensity and direction, if' any, and how? In any case, 
the piec~es of' evidence hither-to pr-esented do, however-, pr-ovide 
cumulative suppor-t that climatic change holds a key· to the abundance of' 
these fish Greek waters. 

REFERENCES 
Cushing D. H. and R. R. Dickson, 1976. Adv. Mar-. Biol. , 'f: pp 1-122. 
Dunbar J. M. , 1982. NAFO Sci. Coun. Stud. , 5: pp 7-15. 
Flocas A. and A. Papadimitr-iou, 197'1. Meteor-ologika, 39: pp 129-1'19. 
Hjot"t J. , 191 ':t. Rapp. P-v Reun. Cons. Per-m. Int. Ex pl. Mer , 20: 1-128. 
Jensen A. S., 1939. Biol. Medd. , 1'1: 83 pp. 
Greek Fishet"ies Statistics, 193'! 19'10. Gen. Stat. Ser-., Greece, Sect. B. 
SteqJiou I. K., 198'1. M.Sc. Thesis. McGill Univ., Inst. of Ocean. 2':t3pp. 
Taylor C. C. et al , 1957. Fish. Bull. , 57(115): pp 293-3'15. 

V-V12 
EFFECT OF THE CHAI\GES IN BIOLCXJICAL AND OCEANCXJRAPHIC CONDITIONS 

ON THE SARDINEa FISHERIES IN THE SouTH-EASTERN OF THE f~EDITERRANEAN SEA 

W.F. WADIE 

Institute of oceanography and Fisheries, Kayet Bey, Alexandria (Egypt) 

ABSTRACT : 

Before damming, the Nile discharge was the main reason 
for the high biological productivity of the shelf wa~ers of 
the South-eastern part of the Mediterranean Sea. Th~s was 
due to the great amounts of organic substances and mrnera~ 
particles brought to the shelf wa~ers o~ the sea_by the rrver 
Nile discharge through its two trrbuta:res (Damrett~ and 
Rosetta). After the erection of the Hrgh Dam, the Nrle water 
started to decrease in 1965. From 1968 on the annual total 
discharge averages only one-tent~ of the average value .for 
the period prior to 1964. The drscharge usually ?ccurr~d from 
July-August until December. January, and the max~mum drsc~arge 
observed in September-October. At present? the drscha:ge rs_ 
only trough the Rosetta branch and the maxrmu~ amount IS ~e~rs-6 
tered in winter (Gerges, 1976). Before damm1ng,_about 5t x 10 
tons of suspended solid particles entered the Medite:ran~an 
each year. The solid and organic dischar~e of_t~e ~Ile IS the 
main source of sediments of silt of organic origin In the south­
eastern part of the Mediterranean. Since the construction of 
the High Dam, over half of the yearly solid discharge from_the 
Nile settles in lake Nasser. Consequently, the concentration 
of suspended solid particles in the Nile has ~een greatly 
reduced, and at the present tim~ the ~ea receives.less that 
10% of the volume of silt material whrch entered It before 
damming. As a result of t~is, the phosphate content noa f~}ls 
within the low eastern Mediterranean range (0,4-0,10 ~g 1 ) , 
and consequently, the whole food chain is affected. 

As early as 1965, the September phytoplankton bloom ha~ 
dropped to about 10% of its 1964 value _ (Halim, 1976). Thr~ 

0 
sharp reduction in the plankton production affects the Sardine 
catch along the Egyptian Mediterranean coast. 

In this area Sardinella aurita (Cuv. & Val.) constitutes 
about 75% of the'total catch of the Sardines? 

In 1962, the maximum average monthly discharge of the River 
Nile was in September and the biggest sardine catches were 
observed in October. For three months (Septembe~-November,1962) 
the river discharge contributed about 73 % of the annual value, 
within this period, 95 % of the annual sardine catch was produ­
ced in the shelf. 

242 

From 1966 till 1978, a clear progressive reduction in sardine 
landings has occurred. The catch decreased from 18166 ton 
representing about 48 % of the total catch from the south-eastern 
part of the Mediterranean Sea to 463 ton in 1968 representing 
3.4 % of the total catch. 

The study carried out in the area comprising Damietta and 
Rosetta (highly affected by the Nile discharge) revealed that 
in the period from 1962 to 1965, the sardine catch reached 
16321 ton in 1962, 9946 ton in 1963, 6639 ton in 1964 and 7061 
ton in 1965, starting from 1966 as a result of the construction 
of the High Dam. The sardine catch in the above mentioned area 
decreased to 989 ton in 1966; 133 ton in 1968 and a minimum of 
only 20 ton in 1970 (Bishara, 1985). 

From 1977 an increase in sardine production is observed 
where the average annual production contributes to about 3652 
ton compared with 829 ton in the period from 1967 to 1976. 
This increase in the sardine in the last few years can be 
attributed to two reasons, the first is the general decline in 
the catch from the south-eastern part of the Mediterranean Sea, 
and the second is the introduction of purse-seine which usually 
operates at depths varying from 12 to 35 Fathoms, while the 
sardine gill nets are carried out at depths not than 10 fathoms 
(Faltas, 1983). 

So, the introduction of purse-seine depending on light attr~­
ction in the last few years proves its high effeciency in obtai­
ning the largest possible quantities of pelagic fish specially 
sardine and hence to compensate the drastic fall in sardine 
production after damming. 
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