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I-I. SOME REMARKS ON lHE TECTONIC EVOLUTION OF THE RED S[A ,. 
AND GULF OF SUEZ SEDIMENTARY BASINS 

M. Youssef Hassan and Omar H. Cherif 
United Arab Emirates Universitj 

AI-Ain, United Arab Emirates 

The authors introduce their views on the tectonic evolution of the 
Gulf of Suez and Red Sea sedimentary basins and the result over ten 
years of study of various stratigraphic sections in the Egyptian parts 
of these regions. Various tectonic phases have been recognized in the 
stratigraphic succession of the Gulf of Suez, starting from the 
Paleozoic up to ~he late Tertiary. On the other hand, the Red Sea 
basins seem to have started to be the site of active accumulation of 
sediments in late middle Miocene times gnd to have been subjected to 
various tector.ic phases during the late Tertiary. These phases can be 
correlated with those of the Gulf of Suez. Each stage of the tectonic 
evolution of these basins 1s characterized by a particular sedimentary 
suite. In this paper each sedimentary suite is compared to characteris
tic sedimentary associations of the classical geosynclinal cycle, in 
an attempt to determine the possible sequence of sediments characteriz
ing the early stages of the development of a rift pnor to sea floor 
spreading. A comparison between the Gulf of Suez sedimentary basin and 
the Red Sea is also attempted. 
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1-2. INTERPREIMION OF AN AEROMAGNETIC SURVEY IN IlfL 

VICINITY OF ST. JOHN'S ISLAND, RED SEA 

M. M. Khattab 
nuclear Materials Corporation 

Cairo, Egypt 

An aeromagn!!tic survey WdS made 'n the vicinity of 5t. John's Isllllld, 

Red Sea. Two medium-intensity, magnetic anomalies (E-W strike) ,w/!re 

used to interpret the depth. geometry, rock type and relation)hip of 

the Red Sea deformation pattern. These anomalies, located off the 

western and southern margins of the Island. when analysed using 

curve-fitting techniques, showed two causative bodies. probably basal

tic. The first, burled 1.3 km below sea-level, is a 1 km 'l'Iide and 1 

km thick horizontal plate of finite strike; the second, buried 2.2 km 

below sea-level, 15 II 1 km wide steeply dipping th1n d1ke and extends 

Infirttely In depth lind strike. 

The clliculated susceptlbl1ity contrast (0.010 cgs) and correlation of 

ob~erved anomalies with mapped Quaternary basalt on the Island may 

Indicate baslIlt empillced In shield-type rocks. 

TIll! Inducl10n (by the present magnetic fleld)of magnetic anullIdli(!s i1IlU 

the tie to St. John's Quaternary basalt (age range 0.9-1.5 m.j.) may 

set a rnaximum age of 0.7 m.y. for causative bas~l~. The observed 

anoma 1 i es, however. do not corre 1 ate with t he Red Sea t rough magnet i c 

anomalll?s and do not show a synrnetrical sea-floor spreading magnet ic 

pattern. 

The localized nature, diminished amplitude, and near E-W strike of 

magnetic anomalies may point to a distant basic source, either in the 

upper mant 1 e or further eas t where high amp I itude anoma lies abound. 
This magma may have used E-W Quaternary tensi Ie fractures caused by 

the prevailing (during the last 2 m.y.) NW-SE compression. Seismic 
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data at the ~dme latituue - but equidistant from the Saudi /lrahi,Jrj 

shore - indlcate a subsediment velocity of 7 km/sec, suggestlng an 

ini;olTIogeniety and/or a northerly translation of the Red Sea crust. 

This study S:IOWS that the application, eve.ywhere, of a sea-floor 

spreading model for observed magnetic anomalies is not always geologi

cally feasible. 
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1-3. :'lAPS OF THE ABSOLUTE GEOMAGNETIC FIELD COMPONENTS or 

Thl EASTERN DESERT OF EGYPT REDUCED TO THE EPOCH 1977.0 

H. Deebes, A. H. Gouda, M. Fahim, and F. M. Ahml'tl 
Helwan Iristitute of Astronomy and GeophysIcs 

Helwan, Egypt 

The absolute geomagnetIc field components were measured along 7 pro

files of total length of more than 3000 km covering the Eastern Oese:rt 

roads. The sensitivity of measurements is 1.0 galTl11a for field intensi

ties and 0.1 minute fo;" declination. The measured "alue~ were reduced 

to the Epoch 1977.0 using Mlsallat geomagnetic station records. The 

standard maps of isomagnetic lines of the horizontal, vertical and 

total intensities together with the reduced map of declination are 

given. 
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1-4. SE1~MICITY OF THE RED SEA COAST 

R. Kebeasy 
Helwan Institute of Astronomy 

Helwan, Egypt 

Abstract Not Available 
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1-5. EARTHQUAKES: A STUDY OF THE REO SEA HEGION 

Mohamed Fahim 
Institute of Or.eanography and Fisheries 

Cairo, Egypt 

Abstract Not Available 
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1 -6. SUi'if TEXTURAL CHARACWl/S r lCS OF I<lC[NT 

SEDIMENTS ALONG THE RED SlA COAST OF EGYPT 

H. H. Man~our, E. ~. PhilobbOS and A. El-Sh~ter 
Faculty of Science, Assiut University 

Assiut, Egypt 

The grain Silf and shilp€: chcracteristics of Recent sediments at the 

entrc.nce of seller valleys debouching into the Red SeiJ were investl

gated. These were compared with Recent tidal and beach sediments 
facing these valleys. Trie expected decrease in size and increase in 
roundness and sphericity when proceeding from the land towards the se8 
were recorded. A decrease in ~ize and roundness from south to north in 

ttH~ beach and tidal areas was also observed and is attributed to 
either northwardly directed long shore currents or to longer transpor
tation of cl~stics in the northern areas through longer valleys. 

Al:hough the differ<!nt environments showed separate clusters on some 

bivarico':e plots of grain-size parameters, the techniques suggested by 
different investigators to distinguish the different environments using 
size parameters failed to identify the fluvial, beach and tidal 
environments. 
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I. 7. MINEROLOGY OF SOME RECENT SEDIMENTS 

ALONG THE RED SEA COAST 

E. R. Philobbos, H. H. Mansour, and A. A. EI-Shater 
Assiut University 

Assiut, Egypt 

Abstract Not Available 
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I-B. STATISTICAL SlUDIES ON 1H[ DISTRIBUTION OF DEAD FORAMINIfERAL 

TESTS IN kL -~NT S[DIMENTS OF THE NOTHERH RED SEA 

Omar H. Cherif, Wagdi Z. [I Oeeb and M. Youssef Hassan 
United frnir~te5 University 
ALu Dr.bt i. Uni ted Em; rates 

Various multi~arlat~ statistical procedures are used to study 'he 

distribution of Recent de3d foraminiferal tests in the northern Red 

Sea. Sixty-four samples yielding 156 foraminiferal species were u\',ed 

in these studies. The toted number of tests belonging to each speci,~s 

was counted in each sarnp',e and correlation coefficients between the 

distribution of these species and various sedimentary ~nd environmental 

parameters were computed. The parrJmeters considered were: depth of 

the sea in each sample location, distance from the shore. and various 

sediment grain-size fractions provided by mechanical analysis of the 

samples. 

The samples were classifled by their foraminiferal content into various 

groups using cluster analyses. ar,',j maps were drawn to obt.ain the 

distribution of these groups. 

The study showed that the distribution of the tests of only 13 species 

seems to be affected by depth and that the ciistribution of 10 species 

is affected from the shore. The distribution of many other species is 

stror,gly a'fected by the grain siz(, of sediments. This suggests that 

I1,O$t ,fcurr,Hllferal tests are strongly re~,orl:ed within the sediments of 

the studled ar~a. The maps drawn for the clustored groups of samples 

ShOll (In the orher rlond, a strong correlation ,lith depth cnd distance 

frc,;n trle shorr:. In spite of the fact that the distribution of many 

51 rig 1 <: $:,.tC 1 es dues not seem to correlate wi th these parameters. the 

overall constitution of the foraminiferal assemblages dep'ends greatly 

on tile depth cnd Ule distance of the sample from shqre. 
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1-9. RED SEA ENV[RONM~NTS DURING THE LAST 150,000 YfARS -

THE GULF OF AQABA 

Z. ReIss, B. Luz, A. Almogi-Lobin, E. Halicz, A. Winter dnd J. Erez 
Institute of Earth-Sciences 

The Hebrew University of Jerusalem 
Jerusalem,lsrill;'l 

Deep-sea core sequences from thl;' Gul f of Aqaba and the northernmost 

Red Sea represent sediments deposited at a rate of SolO em ky-I over 

the last 150 ky, as calibrated against the stable oxygen isotope 

curve. Assemblages of planktonic and benthonic ForaminHera, Pteropoda 

and Coccolithophorida analyzed fiom these sequences show numerous 

shifts determined by changes in climate, sea, level and strait dynamics 

during glacial-intcrqlaci~l periods. At present, many of the components 

of these assemblages live in the Red Sea at the edge of their ecological 

tolerance under hypersaline and oligotrophic conditions. Thus, even 

small environmental changes to more extrer,le conditions in the past 

~ffected these taxa strongly. Since different groups are not influenced 

equally by the same ecological factors, their quantitative responses 

are, at least in part, diachronous, thus providing a multiple and 

relatively high-resolution ecostratigraphic framework. Ecological infor

mation and laboratory experiments on various taxa occurring in the 

cores coupled with stable oxygen isotope values indicate that during 

maximum glacial peaks temperature of the upper waters fel I by about 

40C and salinity rose to more than SOt. Generally, during glacial 

periods, the assemblages of planktonic and benthonic Foraminifera, 

Pteropoda and Coccol ithophorida, as weI I as the £.6 180 obtained from 

benthonic and planktonic ForaminIfera point to a more stratlfiej and 

especially more productive water column than during interglacials. The 

present-day "sea desert" environment was established approxImately 

4,000 years ago. 
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11-10. EFFECT OF BOTTOM TOPOGRAPHY ON rH£ TIDE IN TltE R[D 51.11 

Gerges F. Soliman and Makram A. Gerge~ 
Institute of Oceanography and Fisheries 

Alexandria, Egypt 

Tht! paper presents a num~rical analysis 01 the lunar sel/li ·dll1f1ldl tide 

in the Red Sea using the modern approach of mathell'HicLlI modelling. 

The model considers the Red Sea as a basin open at its southern 

boundary, and assumes and oscillatin mo'.ion at this boundary through 

the Strait of Bab-el-Mandab. The coefficient of internal friction 
(5xIO-6 sec-I) was used to maintain stable cO:lditions during computa

tions. 

To estimate the effect of bottom topography on the tidal phenomenon, 

the Red Sea basin was assumed to be of constant depth (190 m}. A 

compari son was made between these resul ts and previous romputat ions 

treating the Red Sea first as a basi~ having a real topographic nature 

and then as a long narrow canal. 

The effect of depth variation on both of tile ampl itudes and phases of 

the tides was clearly demonstrated, particu!uLlrly in the Gulf of Suez. 

It was also concluded that the irregularity of the bcttn topography 

at the entrance of the gu~f anc the existence:- of it group of islands 

there obviously affect the tidal ilmplitudes in the gulf itself. 
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II-II. WIND-DRIVErt ClIlCULATlON Itl THE RED SEA 

AS A 11O~~JG'::NOUS BASIN 

R. K. Wassef, M. A. Gerges and G. F. Sol1man 
Cairo University & I'lstitute of Oceanography and Fisheries 

l"iro, Egypt 

The hydrodynamical equations of motion were appl1ed to study water 

circulatlon in the Red Sea. The ~iea was assumed as a homogenous layer 

with a ,Jli1form density. Different; cases .ire cons1dered to examine the 

effect of bottom topogrilphy, tne seasonal variation of the wind stress 

a~d density distr1but1on on water circulation in the Red Sea. 

Gyrdtory mci:ions characterize circulat10n patterns in the different 

seasons, but with dif~erent locations of the gyres. This type of 

circulation creates transverse movements giving rise to cross currents 

at some locations. The current patterns obtained clearly indicate 
th~ir occurrence and could fairly well explain the temperature and 

sal1nity distributions in terms of their existence. 
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11-12. GREAT BITTER LAKE AS A BARRIER BlTWEEN 

;~DITERRANEAN AND RED SEA FLOWS 

S. M. El-Sharkawy and S. H. Sharaf-El Din 
Institute of Oceanography and Fisheries & Alexandria Univ~rsity 

Alexandria, Egypt 

Five cruises were made during Apri 1 1966 to Apri I 1967 to study the 

temperature, salinity and currents in the Great Bitter lake. At ten 

stations, data were 0btained at the surface and bottom at equal 

intervals of three meters. 

The analyses showed a steady northward flow in the southern part of 

Suez Canal into Bitter Lake most of the year except in late summer. 

The maximum salinity (46.5%) in September is due to the combined 

effect of excess evaporation and disso~ution of the salt bed of the 

Great Bitter Lake. Generally, the salinity of the lake 15 influenced 

by the residence time of water over the bottom salt deposits, the 

exchange of lake water with the Suez Canal, evaporation and meteorolog

ical conditions In the area. 

The salt barrier has a minor effect on the salinity of the lake; the 

annual change in salinity is mainly due to the effect of evaporation. 

A rough calculation showed that the Salinity increase of the lake 

water due to evaporation is about three times gr~ater than that due to 

the salt bed. 

fhe salt bed additiondlly works as a bIOlogical barrier agilinst the 

tr ans f er of spec i es between the Med iterranean and Red Seas. The rec en t 

enlargement of the Suez Canel will increase the current, and thus 

decrease the time that the canal waters stay in the Great Bitter Lake. 
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•• -13. IIYDROGrU\!lfjY (IF IHF. REO SEA IJATfRS 

NEAR AL -Gllf\RDAQA 

Ali J. Oeltagy 
{Ii -C,llilrdoqa r'\i1r'in~ Biological Stat ion 

Al-Ghardaqa, Red Sea, Egypt 

B€:t\o/!!en Novt:illber 1967 and A.IJSllSt 1968 four cruises WE're made to the 
vicinity of AJ-Ghard~qa. lhe spac161 distribution of salinity. tempera
ture and oxygen, as weJI as their seasonal variation, were studied. 
The study showed that watE'r in the area had two main sources: the Gulf 

of Suez and the Red Sea prop8r. Mixing and evaporation within the area 

created another water body that occupied the central part of the area 

and fl 0~12d out to affect the Red Sea water mass at different depths. 
It is suggested that waters from the area may contribute to the 
formation of bottom water of the Red Sea. 

Seasonal variation in the parameters measured were very clear and 
seasonality was reflected on the extent and formation of the central 
water body in the area. 
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11-14. HYDROGRAPHIC STUDIES OF RED SEA WATERS AT 

AL GIIARDAQA, EG YPT 

E. M. Hassan and Gerges F. Soliman 
University of Qatar So Institute of Oceanography and Fislleries 

Doha, Qatar; Alexandria, Egypt 

Water samples were collected from eleven station~ from Al-Gh!rdaqa 

shore to Shadean Island at the water surface and at depths of 5, la, 

25, 50, 100, 150 and 200 meters. The observations were made between 

February and May of 1968 during three cruises. The distribution of 

temperature and salinity was analysed and represented in charts. 

The same region was surveyed again during the spring and summer 

seasons of 1981 to trace the water movements in that part of thr Red 

Sea. and to measure the water exchange betwet:.. cne northern part of 

the Red Sea and the Gulf of Su~z. 
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1!·15. silm OCEMOGkAPHIC rEATURES OF HIE RED SEA /lNlJ 

GULF OF ADEN 

S. Z. Qasim and R. Sen Gupta 
Q/~partmellt of Envirunment & National Institute of Oc(?,Jnogrdphy 

tltW Delhi. India; Dona P;wla. India 

Abstract Not Available 
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111-16. II\'DROUIAPHY Atlll CHEMISIRY OF lHl GUl.r 01 

SUEZ DURING S[PTEMBfR 1966 

~'oh,j/ned I. E I-Sabh cilld Al i 1. fieltilgy 
AI-Ghardciq~ Marine 51010gical Station 

Al-Ghardaqa, Red Sea, Egypt 

A three-week cruise to the Gulf of Suez was undertaken during SeptemtJer' 

1966 on board the vessel R. S. Ichtiolog. The results obtained from 

hydrographic stations in the Gulf of Suez and 3 stations on the 

north-western part of the Red Sea indicate complex salinity and 

temperature distribution. Various chemical parameter measurements have 

not shown any particular trends. However. alternate strips of high 

and low phosphate and si Iicate concentrations were observed .... ith high 

values in the deep waters of the eastern side of the gulf. The gulf 

waters were invariably saturated with oxygen. except in some deep 

stations. Oxidizable organic matter showed random distribution all 

over the area. 
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111-17. Oil POLLUTION IN lIlE EGYPTIAN RED S[J\ cu/. I 

Rifaat G. M. Hanna 
Red Sea Branch 

Institute of Oceanography and Fisheries 
Suez. fovnt 

A simple weighing method uSIng carbon tetrachloride as a solvent was 

used to determine the concentrations of tar balls and dissolved 

hydrocarbons in the sea water of the Egyptian Red Sea coast. The area 

concerned ~overs the coastal region from Ras Gharib down to the port 

of Qoseir. 

Tar balls were collect~d by towing a neuston sampler made of zooplankton 

net material along the surface of the water for half an hour at each 

station at a speed of about four knots. Dissolved hydrocarbons were 

estimated from water samples taken in 3-liter sample bottles at a 

depth of one meter. 

Tar concent.r.~tions 

station No. 6 at 

in individual hauls ranged from 0.33 ug/m2 for 

Ghardaqa up to 1.08 mg/m2 for station No. 4 at 

Ghubbel El Zeit. Individual tar balls were found to have wei!:)hts 

ranging from 0.6 mg up to 1.9 g and sizes from 1 mm to 5 cm diameter; 

the largest being collected a~ Ras Gharib. 

The highest mean concentrations of dissolved hydrocarbons were obtained 

at Ras-Shukheir, Ras Ghrib and Ghubbel El Zeit (95, 80 and 65 ug/L 

respectively). Minimum concentrations were obtained at Ghardaqa where 

no hydrocarbons were detected corresponding to less than 10 ug/l. 

It is to be noted that the same pattern in the distribution of oil 

pOllution Is apparent In both sets of re"dings. that pollL' tioll'ncreases 

going southward within the Gulf of Suez to reach a maximum in the Ras 

Shul.ht·ir-Ghubbel EI Zeit area. Pollution 'evels then fall away to 

become fairly low at Ghardaqa, but then rise slightly again past 
Safaga to Qosil,r. 
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The llig~1 le"t=ls of pullutlCHI 1n the sout/lern ~<lrt of UI(' C;ult 01 SUl'l 

correspond to the posit10n there of the offshore oil iiell1S, whicll ill"e 

mostly in the areas of Ras Gliarib and Ras Shu~;helr. iind wIth more 

direct evidence that most of the oi 1 pollution stelTl~ from procedures 

associated wiUI the offs~lore production pliltfurllls in UI('~(' oil fIelds. 

The subsequent distr1bution of this oil is most read11y ('ipldlned ii 

it IS assumed that the OIl 15 carried south by the prevailIng 

souther'ly current. but that some arcus beyond the entJarlce to the Gul f 

of Suez are protected to a greater or lesser extent by project ing 

headlilr:ds and islands. Thus, certain locations of the inshore area 

around and illlTledjately to the north of Ghardaqa would be especially 

protected by the projecting coastlines of Ras Ghanium and Ras Gemsa 

and by the cluster of islands whi~;1 include Gubal and Shddwan. 
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III-lB. ACTUAL SITUATION or OIL POLLUTION IN TrlE 

ECOSYSTEM ALONG THE EGYPTIAN RED SEA COAST 

H. Awad. P. Michel and A. El-Shazly 
~~cledr ~dteri!ls COr~Jrdtlon 

CaHo. E~pt 

Since the reopening of the Suez Canill in 1~15. thp petroleum production 

in the Egyptian terri~orial 't'ia~ers of the Red Sea - eS;Jecially in th'e 

~u1f of Suez - and also tr:lns;Jortdtion of the petroleum across the 

Canal of Suez, have s)gnifir,antly ir,creased. As a consequence of 

these pe~roleum activities, intensive 011 pollution can be clearly 

observed along the Egyptian Red Sea coast. 

In spite of the above events. few studies (th~ majority of which are 

visual) have been carried out. 

To evaluate actual oil pollution in the Red Sea ecosystem, 34 samples 

,'epresenting the dominant shore marine organisms (algae and molluscs) 

were collectect in April 1981 from 8 stations extending from Suez to 

Safaja (500 km distant) and analysed by gas ::hromatography for :ot.ll 

hydrocarbon content (THe). 

Because of the variations in the collected species from various 

stations, it was difficult to establish a spatial comparison along the 

coast. However. at certain stations very high contents of hydrocarbons 

in some species could be detectea SL:cn as: ·Pd,·Uc.: sp. and ,r'?ld'J 

po.l..da with 1478.4 and 2976.5 mg 0: TrlC/kg (dry we1ght) respectively, 

collecti:d fru;n Ein S(,~hn:: staticr.; .,'tl:c.:tll,!,,~ sp. with 1277.5 mg of 

me/kg, col1ected from AI-.:ilhlrucqil s:ation; arid t ... ·o s;>ecies of fish, 

5a~d~I1\!.U..: m~~c.·I:::C! cnc ~o!lIl·:{/'LIJ I'U::,,(UI wl~h 10876.9 and 6030.7 mg 

THe/kg of dry fleSh. collec~ed from ~l-Ghardaq~ std~icn. 

!n generill, 1~ ,,::., n,,:,t::j !.~,cl: tt~e T~C d::~ermint'd in :i1e djffer~nt 

specles collectec frcrr. ;"1 :;~lcirlj~.:;:: S:o:l{),' rd~ Iligner U'.ln that f(,ur.~ 

elsewhere. 



111-19. /,:;SESSING POT£tHIAL ~IARlNE POLLUTION IN IfI[ l{Lv SeA 

Khalil Hasny Maney 
University of MichIgan 

Ann Arbor. Michigan. USA 

In \'lew of it's Ulilljul: ft:illures and geogra~jt.lcal locatIon. PlIlVlltldl 

pollution problems In tile Red Sea r,eed to be carefully a~~t:~~ed. ThIS 

should tJe part ,..F a comprehensive reglOnal program for th~ managf:llic:nt 

of Red Sea re~ources. Critical areas of concern will be poliution 

from passenger arid merchant shipping includi,lg oil tankers. oil plat

forms and cirilling rigs. und waste and marine lItter from industrial 

and domestic outfalls from orfshore communities. 

Strategies for Red Sea pollution monitoring should include the assess

ment of: (1) rates of release of material in the marine environmentj 

(2) residt:nce times in the affected regions. e.g .• the Gulf of Suez 

and accessibility to the biological systemj (3) contaminant distribu

tion. e.g., concentration in sediment and bloaccumulationj and (4) 

possible impacts on marine resources. e.g., fisheries and recreo~ion. 

Special attention should be given to cati::;trophic inputs of pollutants 

c~used by sinking of shIps or the destruction of offshore in~tallations 

by storms, ~ccldents or military activities. 

handling (containrrlent and removal) of oil 

offshore rigs should be developed. 

for ex~mple, plans for 

spil Is from tankers or 

The paper provides procedures for the establishment of a Red Sea 

pc.-I lut Ion IT,c.ni toring program. Thi s includes the select Ion of sampl ing 

sites and frequency; the analjsis of certain pollutants. e.g .• petroleum 

hyOrocarbans; and data storage and retrieval. Emphasis 1~ gIven to 

eAisting capabilities in :gypt and future needs. 
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111-20. A NEW TECHNIQUE FOR MEASURING DENITRIFICATION IN 

THE OCEANS: ITS IMPORTANCE AND APPLICABILITY TO THE RED SEA 

Mohamed Ibrahlm El Samra 
Institute of Oceanography and Fisheries 

Alexandria, Egypt 

The importance of denitrification in the Red Sea, even in the hot 

brines having high salinity and temperature, has he en proposed by many 

scientists. 

Many different methods have been devised and are currently being used 

to evaluate and analyse the process of denitrification. A brief 

discussion of these methods is presented. 

Types of denitrifiers in marine systems are mentioned and the annual 

total oceanic denitrification budget and combined nitrogen budget, 

especially that of Arabian and Red Seas, are discussed in relation to 

the bal ance sheets of combined nitrogen that have been presented by 

other workers. 

Additionally. the paper describes the measurement of both denitrifica

tion "by C2H2 inhlb1tion of N, 0 reduction" and nitrogen fixation "by 

reduction of C2H2 to C~H41O occurring simultaneously. in situ. In one 

sediment sample. 
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I I I -21. AlHWfWJ\L RESPONSE OF ZOOXANrliElLfI[ I'HOTOSYNrHlSJ~ 

TO LOW CONCENTRATIONS OF PETROLEUM HYDROCARBONS 

Baruch Rinkevich and Yossi loya 
Department of Zoology 

George S. Wise Faculty of life Sciences 
TeJ Aviv University 

leI Aviv, Israel 

Branches of the hermatypic coral. )'IIICl/jl"'''' /'1 Iii /llliu. were incubated 

with Na 2c
I403 in closed flasks placed at a 3-meter depth on the reef 

across from the Marine Biological Station at £i lat. Red Sea. These 

branches were e)(posed to di fferent concentrat ions of water so I ub Ie 

fractions of Iranian crude oil for 24 hrs. (4.5 tc/l - 27.5 ccll). 

This short-term exposure and the low concentrations of the WSF caused 

no mortal ity to coral s or the symbiotic zooxanthellae. However. the 

sublethal effect was evident by a decrease in photosynthetic CI4 

products in the higher concentrations, while in the lower concentra

tions an increase was found in the photosynthetic activity. This 

phenomenon of enhancement of a physiological process (termed the 

Arndt-Shalt effect or hormesis) indicat··s indirect harmful effects of 

low concentrations of crude oil to the flora and fauna of coral reefs. 
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1',1-22. CORAL RElf ("()/1f111NIIY SIfWcrWlt AI 

AL -GIIMWM)A. flU) sr r, 

[tltiJn.! S" Hodgsorl 
UepJrtIIIL·nt. uf Biol(l~:" 

TlIft; lJnlvel-~Hy 
~1~df rln!, f·l.ls~"jLhu~et t. ~, 'i,l, 

Studies un the cordi reefs /ledr III-GhLlrJd'l,I, K(!d ~'"'I, riJiSfo ilion]' 

unsolved questions that are of significanc€: fOI- understonding th(· 

structure and organi zat ion of re~fs throughout the world. Early 

studies on deposition and tJrecl~li;)wn of coral limestone at AtJu Fanadir 

and nearby areas provloed valuable insights concerning the undercutting 

and shaping of coral c.liffs. liut Hie exact role~ of organIsms involved 

in these processes are- still in dispute. Interactions of illtyonarians 

and stony corals are particularly interesting in the Al-Ghardaqa ilrea 

and may help explain the apparent competition bp\'.ween soft and hard 

corals as well as some zonations observed in other areas. Allelochemi

cal interactions between species on the reef~ at AI-Ghardaqa and 

elsewhere in the Red Sea have oeen indicated by many observations; 

however. the details of the mechanisms remain poorly understood. 

Behavioral and electruphysiological evidence obtained dur'ng analyo;es 

of some of these prot.dr.OIs \;1 II be presented, Further re~edl"Lli Oil the 

reef conrnunlty struct~re should prove helpful for fIsherIes utilIzation 

and for cunservatlon efforts. 
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IV-23. ASPECTS OF ADAPTATION OF HfRMATYPIC CORALS 

AND THEIR ENDDSYMOIONTIC ZDDXANTHEUI\[ 10 L IGIII 

Z. Dubinsky, P. Falkowsky* ~nd D. Sheri 
Life Sciences Department 

Bar-Ilan University 
Ramat-Gan, Israel 

\1,::,,:,'10' " .'" II •• ':Ci(,. is the dominant hermatypIc cural In Intell~('ly 

illuminated waters in the Gulf of Aqaba. Indivi(juals of the Sdlll(, 

species, found in shaded crevices, look markedly darker thall th(lir 

high-light counterparts. While the number of zooxanthelld~ per unIt 

area remains constant, the pigment content of the algal cells varies 

up to four-fold. ~his chdng~ is due to incrp.ase in size and the number 

of photosynthetIc units. 

The photosynthesis vel"SUS light curves of light- and shadE'-adapted 

corals differ in both quantum yield and light-saturated rate of 

photosynthesis. 

Corals were successfully transferred from light to shade and vice 

versa, and adapted to their new light environments in about. six weeks. 

*Broo~hav~n National Laboratory, Upton, New York, USA 
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V I -2~ . SE Asor~fIl CliMiGF.S III GfW!'![ il liME S ur 

A RED SEA CORAL POPULATION 

Vossi Loya 
Department of Zoology 

The George S. Wise Center for Life Sciences 
Tel Aviv University 

Tel Aviv, Israel 

The linear growth of hermatypic coral, S(iJllipilU7U /,1 J(dfll(Ii, was stud

ied in the northern Gulf of Aqaba, Red Sea in shul low \~ater. Hie 

geometric mean radius (F) of the colonies served a, a criterion for 

successive growth measurements during a period of three years. The 

youngest colonies (size group r = 0.5 - 2.0 cm) exhibited a signifi

cantly faster growth rate during summer (10 - 15 cm 10-2 increase in f 

per month) than during winter (2.0 - 6.0 cm 10. 2 increases in r per 

month). No significant differences in growth rates were recorded 

between larger si ze groups (f > 2.0 cm) between surrrner and wi n ter 

periods. The average water temperature during the summer months is 250 

26 0C, while that of the winter months is around 200 - 21 0C. 

5. p.i.,Li...U.a.ta st arts to deve lop gonad s duri ng ear Iy summer and the age 

of first reproduction is around two years old. It is suggested that 
optimal summer water temperatures induce cl faster growth rate in 

small colonies (f < 2.0 cm) which are not '\n a reproductive state. In 

larger colonies, however, it is suggested that during the summer 

~nergy is channelled into a build-up of sexual cells rather than 

growth and, hence, there is no significant difference in growth rates 

between summer and winter corals of the same size group. 
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IV-25. CONSUMPTION AND ASSIMII.ATION OF CORAL MUCUS 

BY THE BURROW I NG MUSSEL I '/IIIU/W,/i,// I£S,\{/'YJ,;;',i/ 

Avi Shafir and Yossi LOYd 
Department of Zoology 

George S. Wise Faculty of Life SCll'nCL'~ 
Tel AVIv Univer'sisty 

rei AVIv. Israel 

The comple' coral zooxanthalae may be regarded as a net dutotroph and. 

as ~iJch. it is considered trophically as a source of primar'Y ;Jroduc

tivity. Energy is tightly recycled within this complex but it is not 

1001:. efficient, mainly due to loss by mucus secretion. Mucus "flocs" 

are being released to the water column as a result of extp.nsive 

bacterial activity, coupled with water movement. The "flocs" become 

part of the por~ and, hence, are potentially available as an eriergy 

source for various reef organisms. 

Ldltuplta).u lel.~pHUf!U burrows into skeletons of live colonies of 

5/l)luphull.C1. pLlil../.lulu the cOlTYl1onest coral species of the Gulf of Aqaba. 

The mussel actively maintains an outlet to ambient water, a fact wh';ch 

enables it to spawn and filter feed. The pumping activi~y takes place 

on the tissue surface which ;s mucus rich. 

To assess the 

L. l"III!.Pllllfl<l a 
impact of mucus consumption and assimiliation by 

quantitative study consistil:g of fIeld dnd laboratory 

experiments was conducted . 

. ~. pI J(Lllla/a colonies were labelled in situ with NaH i4C0 3 for 24-48 

hours, their mucus extracted into filtered sea water. Feeding experi

ments in ccntrolled temperature conditions, ranging from 22 0 to 27 0C 
(reflecting season fluctuations in the Gulf) were carried out, pointing 

out a marked body size - temperature dependency of mucus consumpt i on. 
Assimilation efficiency ranged between 40-48.t for S. /'/ Jl";:,'/ll mucus 

as opposed to 29-32' when a concentrdted medium of chlorella algae WdS 

used as a food source. The mucus of :·WI." •• I. which consists of long 

and thick flocs, was hardly consumed. 
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,'. 
IV-25. ALTERNATE SlABlE STMES OF PClPULAlluti' U. ,'( m,'.t/r,: .. :.j 

:'r'AillA{.J (DE BLAINVILI.El (ECl!lIIODERI~AIA: ECI\I:j'.':~l:\ IN nil G:JLF 

OF SUEZ AND THE GULF OF AQABA 

John M. Lawrence 
Univer~jty of South Florldd 

Tampa, Florida, USA 

Eleven species of echinoids have been reported to occur in both the 

Gulf of Aqaba and the Gulf of Suez. Nine species of echinoids are 

found in the Gulf of Aqaba, but not in the Gulf of Suez; another nine 

species are found in the Gulf of Suez, but not in the Gulf of Aqaba. 

This difference in distribution should have a basis in the physical 

and biological charact~rist"ics of the two gulfs. [cJl~n(im(!~1LJ mutlwo!dde 

8lainvi: lel seems to grow faster, reach a larger size, and possibly 

1 ive longer in the Gulf of Suez than in the Gulf of Aqaba. These two 

gulfs provide a unique opportunity to analyze the control of distribu

tion, abundance and biological characteristics of echinoids. 
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IV-21. PRiMARY I'fWlllJCIION IN WE CENlflll1 RtD SEll 0/1 .IIIJIJIIII 

Nairn ~1. Dowidar 
Department of Oceanography 

rlculty of Science 
UnIversity of AlexandrlJ 

Al ~andri~. Egypt 

r·lonUily measurements 01' phytoplankton produLtlon In thl! Red SCJ wert! 

carried out ror 12 cGnsecutive months at one !ttcltioll IIK.ltt'·.1 Ii kill off. 

Sharm Obhur, JeJdah. S<iuJ i Arabi a. where the water depth wa!t clbllut I!:iU 

meters. 

Primary productivity was measured by in situ experiments using the 

C-14 method at the following dep~.hs: 0.2, 25, 50, 75, 100 and 150 

meters. The standing crop of phytoplankton was measured by the chloro

phyll 2. method. 

The annual cycle showed two maxima, i.e., in ...:~nL~r and in sunmer. The 

integrated values of C-14 uptake in the euphotic zone (75 m) during 

these maxima varied betlveen 51.75 mg Clm2/hr in January and 43.38 mg 

Clm2/hr in July. During these periods surface values varied between 

1.25 mg Clm 3/hr in January and 2.4 mg Clm3/hr in July. Apart frOIn the 

periods of maximum production, high vulues of (-14 uptJ~t! otcurrt!t1 .It 

sub-surface layers, mostly at 25 m depth. During autumn and spring, 

v.alues of C-14 uptake were remarkably low, particularly in autullln; the 

minimum was 8.5 mg C/m2/hr. 

The distribution of chlorophyll a showed nearly the sallie nattern. 

Surface values varied between ma~in~a of 0.51 IIlg/m3 in January and 0.85 

mg/rn3 ill October. The integrated values under m2 followed the same 

trend and rdnged between 36.88 mg/m2 ill January and 5.13 lng/In' in 

October. The data are discussed in relation to the prevailing environ

mental conditloliS and species composition of phytoplankton. 
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IV-2B. MICROPLANKTON DISTRIBUTION rArlLR~S IH A 

TROPICAL ~IlIRINE ENVIROIH1Etn: GULF or AQMlfl. R[IJ SLA 

Baruch f: 11llOr' 

I~rilt:l Ot(:onographic & l. irnnologici11 l<l'~hJ/'(1I 

Haifa. Israel 

Standing crop estlfTIations based on numenc.cd Jhundallce of Cyanuphyta. 

Pyrrhophyta and Bacillariophyta of the phytopL:nkton and r.:f the tintin

nina of the rnicrozooplanUon in several segments of the Itater column 

were deterrnined at a reference station in the Gulf of Aqaba. Red Sea. 

over a one-year period. 

The highest numeriCal abundances of the leading species were recorded in 

the euphotic zone (200 m). gradually decreasing with depth. HOI.ever. 

the Cyanophyta were limited to the upper 50-100 m while the Pyrrhophyta 

and Baci1lariophyta were more evenly distributed in the water column 

(600 m depth). 

The two seasonal peaks cdu.)ed by Cyanophyta during the cooling of the 

surf ace waters in November and thei r warmi n9 in May-June a I ternated 

with the major peaks of Bacillariophyta and Phyrrhophyta during febru

ary and March when low hOlllothermic conditions prevailed in the whole 

w3ter column. The tintinnina followed closely the latter pattern, 

although they are known to feed chiefly on nannoplanhton. 

The surrrner months. characterized by a weakly-defined thermocline loca

ted between 200-400 m, shor.'ed a 101. production of BacillariGphyta and 

Pjri'r,ophyta ;n the euphotic zone, a pattern common also to other 

oligotrophic marine environments such as the S,,'-gasso Sea. 

-44 -



IV·29. ANIMAl IR£lS, Slom I'LArIlS, AND lOY F!SII: 

HIE CHALLENGES AND SIGNIFICANCE OF CORAL R[£F FISH COMMU:lIlf[~ 

\ .. I. a'll:! ~ :""11 t r: 
iilt: /'II!l'nl<!n t1ust'ulfl IJf IIJtur'u I HI stur, 

rll'w vdrk, .'10:'" Y ;r'~, 1I'~r\ 

Reef enVlronllll:'nts al'e J rene'rlable natur"ill rt'~clu"c'_: l;t :jI't'Jt :!,_,jl',)I:lll, 

aesthetic, and sClentlrlc vdlue. Hie most IlIlportant u~e, uf rl'ds .jrt' 

fishing, tourlSJn, resedrch and exploitation or deStru<..tll)1I through 

dredging. mining and constr'uction activities. Accidental pollutIOn, 

sometimes from distant sources, also threatens reef environments. The 

time has corne not only to protect reefs but to manage them for the 

ma~imum benefit and sustainable yield. Because reet organisms hdve 

mobile 1 ife hi story nages, the most importcJnt part of any management 

attempt will oe to set aside refuge areas that can serve as natural 

hatcheries and act as a source of organisms to replace those harvested 

and lost to natural mortality. Other uses can then be given appropri

ate priority on a local basis. 
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IV-3~. ECOLOGY AND SOCIOOIOlOGY or SYMPA1R1C COEXISlENC[ 

IN TWO SPECIES OF Dt15CYLl1J5 (rOI~f\CEN1Rlf)AE) 

Muki Spigel and Lev Fishelson 
George S. ~ise Faculty of Life SciencEs 

Tel Aviv University 
Tel Aviv, Israel 

The coral reefs of the ncrthern Red Sea are the dwelling places for 

almost 30 species of fisr. of the Pomacentridae, and many of them 

coexist on the same site, utilizing the habitat in a very similar way. 

This paper deals with the question of how such coeristeroce of sympatric 

species OCCUI'S, especially in the Genus OalCl;lI.ul WhH." ~re specialists 

occupying branching coral colonies. 

As founj out O. alluan~,1 and O. m<lll9inaw., form disruptive populations, 

organized in small harems of single males and grou~, of females, 

living permanently in 51~./.()plwlla and ACAV,PJlla corals. Eo.:h harem con

sists of 4 sexual casts, a -male, females. sex-changing fish iJnd juve

niles. The dynamics of the social structure are controlied by the 

presence or absence of a dominating male. In som/?: 150 corals occupied 

by mixed groups (If both species, only those fema1es spawn of which Ule 

dominating male €xists. 

This paper describes the fish propagule settling mechanisms that 

produce such handicapp~d situations. An analysis is also presented 

showing hew coral dispersion and predator pressure modul~tes such 

complicated reproduction and survival strategies. 
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Iv-)t. litE IWI £ Of r ISH(S IN rue 

SlRUCTURINCi Of CORAL RE(f CO!J.:·IWil T1F.S 

G,:-.. )! t:: ' <.IJ>.I.) 

;', 1 t.~:'l H,l!"= ccc\. : 1;:m:J I t ! ",,! 
!/rll '/~r~'t}' of ';Cllt ! I~ l"n (,l ii! t') "llia 

t u~ ,i ll g~l~s, c.! I 1 1 1I 1"t1 1 ,1 , U:'\ :, 

lrOplC<l1 r~ef f n n Jf': ldfge!t r ~s p l)n~ I; ,I." f or rell utl !lg til.:' $t.}rUl1 n'J 

crops of bentnlc al~.J e to re 1HlYely 10..; level$. RHPll19 11~h crellte a 

high degree of Piltch iness or. coral reefs and cont ribute to Il1gh levels 

of species civl!rs i ty. ( ~'r.ceal mt:nt fro::! po ~ ':> n : ;cl l iish prcJ,ltors by 

coral reef ; nvertebriltes ~ilkes plll:-:e tly bOl'lng ilnd burrowing. syrr.tl lotlC 

associ ations, nocturnal activi ties, ,md cyyptchun iHic concealment 

'IIIlthin the hatlitat. i'rotective and Cl cfensive mechilnlsPlS of ellposed 
coral reef inve r tetlrHes include large she, more often skeletal 

cryptic colcr~tion and fo rm, '"' ,nd tube protecti on, rap id 

probably mo~ t (requ~ntly 

movement, 

nOlliou;, toxic ~nd venomous de~ense mechani sms, 

- .: l -. 



IV-J". AIIA1.Y51~ or I, CORr,1 flrI,. I ISII C()I~I~tJtll rr 

ttl Slti,llOW COA~ I Al ~AI f.R5 OF NU~lr.J ilA, (,'.It F or AQIiBA 

A. il ~ n - r u 'n iI a" d 1\. 0 M dr. (. S 
Dcp~rtri.(:nt of 810109j 

fIle: '!l'tJr~w UniversIty of Jl'ruJ.r!l'I!. 
Jtru~al('II', !srd(·1 

;., fi~11 conrnunlty was studlcd in an area covering about 500 square 

OtHers at a dt:pth of 3-6 meters near tluwei ba, Gul f of A.:j,lba. ~uring 

repeatej underwdter observations, counts were taken of the fIshes 

encountered and their appro~imate sizes recorded in each of the 

following sections: II) r(:cf table; (2) fore .. reef wall; (3) coral 

patch (knoll); and (4) flat pd~C'1 coverf!d by 1o',1I,,:;/i/,'0I r('!~/:'I""1 • 

During the study some bf!haVlOral and dietary activities of the various 

species were observed. From the available data an estimate was made of 

thp. biomass of the diverse groups: residents and non-residents, herbi

vores, planktivores, carnivores. and omnivores. For identification and 

stomach content analyses. collections were made at simIlar nearby 

biotopes. [n total. the presence of about 150 species was recorded in 

the investigated ar:J. 
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lV-D. s:.rm ·UI 'Jlta' UUl/W[UH A/lU I[iH{lIUH1All IY 

Of TH( REO SEA RAZOR f!SH, X!IWICl/I'lS )'&VII11l//(I I)/II\ 

[ug.:-n''2 (lad' 
~,. .. "rtm'JlH CJf l nolog y 
lJn lv~"Sity o r t1.l rl'ld!ld 

[',d l"!"J" PM~., !·l. ,ryl<l nd . Ir')/\ 

The behavior of t he rawr ii ~ h, .X!};I !'!" !.' 1 : "'I! ('''' /''! I!; .' /I· , .... dS Hudied 

during June and July 1977 <It Harsa el /·:u . lue la on the e(lst coast of 

the Gulf of Aqaba. A grid of 2400 i was Idid in the sand, The home 

ranges and territories of II males ilnd 31 females of X. /).',/ I '/'/oI (· r,/1i1 

inhabiting the area were mapped. Individual ma les were easy to distin

guish by the pattern of 4 to 6 large red spots over the g i ll reg;?n . 

One male may sha re its territory with as many as five fema l es, Males 

defend their terrHodes with an aggressive "confrontation run
H 

(swim

ming pal"allel with e r ect dorsal fins ) al ong the boundary between 

adj acent terri tori es, Dominant fema I es he I p defend terrHorial bounda

ries and it is suggested that such females hdve the potentia l of 

turning into males. 

When threatened, X, !"'JlrW!':l·"lu., di'/e into the sa nd and stal' submerged 

for p~rious of 6 st!conds to over 10 l~inu lI::S. wtwn t hrt!lll\?ucd by a 

diver approachi ng along the ~ea t:ottom, t he fish stays under the sand 

l onger {about 2,5 to 2.8 minutes , 10 seconds to 51 minut es, N ~ 181) 

th oln if a diver ol!)proo:lo::hes downward fro'li t he surfdce {cbout 31 to 52 

seconds, 6 secon'Js to 5. minutes , 11 ~ 144). 

5e:ocu C!1 behC!,{icr, mtl: ir"g , ane! int'·~ · (I nc intt? r· sp\?cifi C shdring of dive 

sites WerE' O)O ~~rv:!d, ) . . "'!. !!: ir;divi<!uali , rlorm~lly I I Villg outside 

tht? gr id-st uCl:! U!!ll, ' ... hc."1 c h"s~~ OJ' !liVen lnto the gl"lo ared dove into 

spf:c ifiC jiv(.> sites of ~ . .I •• ·tU,:!t.:: t!,·I:n . \. I!I.,,·· il nd 2 other species 

{not Jet d<: i: ~!",l1 '''I t'!\!1 (If \:,,', ,:, '-':J · .... !!r ~ I;'L'~!! r"'N:O ir. c~~ pe r water and 

apped ret! t o nJ'/ :! 1d '· I1"" · t er- r ltor '!!S t:l~n \ , ·,,,,,k.;,ul.:,," SpecIes of 

, , 

.. . !l . 
'., 

.,.. .. -;; . . ..•.. , 



!V-34. VARIA1/0N IN Vy,\'l·JijIOmJ,1 N'Iill/Ji'J,i (PISe[s: 

PHOTICHTHYIOAE) WITH COMHEIHS ON THE STATUS OF THE RED SEA POPULATION 

Robert Karl Johnson 
Department of Zoology 

Field Museum of Natural History 
Chicago, Illinois, USA 

The photichthyid genus '(nl"l~ut!l1lll contains four currently recognized 

species of which two, "/!1t:1~/Jt!1'11i lucell.1 (limited to the eastern 

Pacific) and V. fllmt,u,w (broadly tropical-subtropical in all three 

oceans) are di scussed in thi s paper. Evidence is presented that the 

population of 1'll1ci::'tlL!lWi inhabiting the Red Sea is a third distinct 

species in this group. Specimens from the Red Sea differ in meristic. 

morphometric, qualitative and developmental characters from ~tl("l·'(". 

and ntm~)UHa but differ most notably in serial photophore and verte

bral counts (Red Sea specimens exhibit the lowest total counts known 

for samples of ntmbQ~lUllucct~u ). Marring this distinctiveness is the 

possibility of temperaturp. effect~ ~n meristic character values and 

lack of synoptic (sp=sonal or geographic) material from the Red Sea. 

The possible conceptual importance of polytypy in ", nlm:',:,/(/ in terms 

of ·our understanding of broad scale patterns in open ocean distribution 

is mentioned. 
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IV-35. A NEW RECORD OF .~/I)!J):J,\{"jl/t/XJ'/l1 VALENCIENNES, 1841 

ITELEOSTEI: CLUPEIDAE) FRO~' THE EASTERII PART OF THE ARABIAN SEA: 

A POSSIBLE 1~IGRAlIi THROUGH THE RED SEA 

S. Dutt and K. Vdr3hala Raju 
Department of ~1.!r'1 fit: [, '11 n'J~esource~ 

Anrjhr~ Un1' .. ~rsitj 
Visakhapdtnil!::, ind1d 

Nine species of the genus St.::,:I,'I.'::': V:1l., lR47 h"lve been recorded 

from the coastal wat~rs of mainland Ind1a. In the course of d ta:.:onom1C 

study of SU1tiulcUu spp. from both coasts of Ind1a, .~. , .. ::,1<1 has 

now been recorded from Quilon on the ~/est co:1st. It 1S most closely 

related to S. llll19tCoZPl Val., 1847 but can be distinguished from the 

1 atter by its shorter head, shorter postorbi ta 1 part of head, shorter 

predorsal, prepelvic and preanal length and by the lower number of 

gillrakers in specimens of the same length. 

Although 5. ULlr.da is the most widespread of all the 5(w/lllcUtI spp. 

(being represented in t:he tropical Atlantic, the Mediterranean and the 

western central Pacific), it was only recently recorded from the 

Indian Ocean where it is believed to be replaced by S. 1"'1~/(·"l'l. The 

present record of 5. UL.:ft.j ta in s;nall nurrbers in the eastern part of 

the Arabian C:C'tl leads one tl) hypothes1s that it has perhaps spread 

southward from the eastern Mediterranean through the Suez Canal and 

Red Sea. 

There are quite a few records 0f the migration of Red Sea fishes to 

the Mediterranean through what hilS been called Lessepsiar. migration, 

but relatively few stud1es of estilbl~shment of r~editerranean species 

in the Red Sea and further south in the Arabi1n S~a. 
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li'-36. BIOlOGIUl STUDIES ON FISH[S OF FAMILY 

SEfW;1I1DAE rrWM HiE liORTHWESTER!/ REGION OF THE RED SEA 

H. Mc~~~ed Ghorab*, A. Refal Baytumi a~d A. Ali H~ssa~* 
Zoolegy Department, FLculty of Science 

Aln Sha~s ~;~iverslty· & Institute of Oceanography dnd FIsherIes 
Cairo, Egypt 

:n tr,E.- present study, fl',hes belonging to the famIly SHranldae were 

collected from :he northwestern region of tne Red Sea. They were 

carefully studIed and referred to the\r genera and specIes. Three 

genera and 13 species of the serranid fishes were stUdied. Th'-ee otller 

SpE-CleS are still under investigation. Keys and geographic distribution 

are also given. 
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IV-]7. A CONI'ARAfIV[ STUOY OF THE NATURAL RESlSTAfIC( OF 

COI-'."IERCII\L WOOD SPECIES AGAINST MARINE BORERS IN EGYPTIAN WAfERS 

fl." A .. Ghanem and A. A. Alsilyes 
fiat 10n,,1 Kf.'.s:arch Center & !nst i tute of Ocedn0g!"J;;~,/ all! F i Sf t",.ies 

Calfo. ~gypt; f,1(·~jnJr:;!, EgYPt 

ro,. mdny puq:;,;Sb ,.,00J ~:; ~,n..: iO,:JI a:Jte'"lul or con5tr"lJct' r ~".j Gften 

mdy be UH:d WIUlout dr" protE'ctlve treatment. The natural "fsistance 

in Egyptian watf'rs of live corrmon cort;;-,erCI<l1 w00ds ac;"lnst tlld";fi<;: 

borers was investlgdted fror., June 1973 to I~ay 1979. The resul ts 

showed the superlority of labbeck and mahdgony over pine dnd pi t.ch 

pIne in resistIng mdrine borer attdcks, The Suez ared CJIi be 

recommended as a good locality for testing wood dS well as dntiborer 

treatments. 
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: I{. 38. RED SEA PHOL/ln.I\CEA - NEW TECHNIQUES. NEW PRO(JL[MS 

Ruth D. Turner 
Mollusk Department, Museum of Comparative Zoology 

Harvard University 
(ambridge, Massachusetts. USA 

Red Sea bivalves have not been studied as thoroughly as the gastropods. 

and the pholadaceans have been virtually untouched. Gohar and Soliman 

treated the coral btJrers but these included only mytilids and gastro

chaenlds. Based on the 1iterature (mainly concerning Aden) and speci

mens dissected from collecting panels exposed at Eilat only, eight 

species of Teredinidae and two Pholadidae are known from the Red St!a. 

Though the pallets and shell s of the specimens on which these records 

were based we re a II ex ami ned, there now appear to be p rob I ems in the 

identification of some of them. Recent life history studies have 

revealed "look-alike-species" with different reproductive patterns 

which can only be distinguished when they are carrying young in the 

gills. U;I/udu, pecU..ceUa.tu~ (Quatrefages),L~l/vdu, mu,~CJ (Lamy), and 

/el/edu tul/citel/CJ von Martens, all recorded from the Red Sea, are 

members of three different "species pairs". The ability to rear 

species through several generations in th,:: laboratory, electron micro

scopy, and other new techniques are allowing refinement of the classifi

cation of these highly specialized borers and new insights into their 

evolution. 
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IV-39. TIl[ GUt r OF SUO: A FINGFR or 

TROPICAL MllfliNE LIFE /II A TfMPERi\TE REGIME 

,John S. Pearse 
Center for Coastal ~ldrln(' Studies 

University of California 
'.lcHltd Crul, C31if,::r-n1a, USA 

7".; ~i,,1 f ,ir S,IC'l 1 S U',e n0rth-',.cstern-II,;)st pc;n 1(,1; (jf ti'l! \ld~ t 

1r.;,L-PdC,I;IC tr"plcal marine province. AlmCist all specH:s In ttle gilif 

are founcJ across tile Indo-Pacific. Yet. t..e-:ause of 1ts nonre,-Iy 

pcsltion ar,,:) shaliow topography. 'the gulf is decioely temperate In 

ct,ar3cter. Hany widespread echinoderms reach the mouth of the gulf. 

t.Jt nardly Denetrate the fInal 300 kIlometers into it. At least CI,t! 

s,!.:-cies. the sea urchin ~:, !,lIt"n.d :,[ tn,::.'""" , reproduces nearly year 

roun'j <.It /,I-Ghardaqa and most other areas of the Indo-PacifIC. ,Dut 

on I yIn the surrrner near the head of the gu 1 f. The gu If env i r')nn,en t 

may place extreme physiological stress on the resident species. particu

larly if there is open genetic exchange with more tropical populations. 

rdent I Tying such stresses. and how they 01 fferent i a Ily affect dl ffer

ent species. may ,:.rovide important insight into problems of marine: 

bioge':lgraphj. di spersal, ar.d the invasion oJ the Indo-Paci f ic species 

Into the Me:oiterranean through the Gulf of Suez and the Suez CanJI. 
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,/·40. APPUCAIloti or LAiW5AI SATll.I.ll[ 

If.lAGES IN MAPPING RED SEA COASTAL AREAS, EGYPT 

Mohamed Ahdel Hady 
Remote Seflsing Cente,· 

,. j:.\I:Ii:j dt )Cl£:ntltic Rest-arcll an,! 1,·",,,! J. 
Ceil ro, [jiPt 

Abs t - t Not Available 
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\'-41. GEOLOGY 0::- I..,E HED SEA AND ITS llEARiliG 

ON MINERAL AND ENERGY RESOURCES 

E. M. El Shazly 
~uclear ~aterlals Corporation 

Cai ro, Egypt 

The geology of the Red Sea 1S disclJssed from the Upper Proterozoic to 

the Holocene. T~ere 15 evid~~ce dating back from the Upper Proterozoic 

I',hich illustrates the early hi story of the Red Sea. More substantial 

evidence is available which highli9hts it~ geological and tectonic 

development since the Cretaceous, and in particular sinct! the Miocene 

when the Red Sea started to gain its independence from the Realm of 

the Tethys. 

The constitution and thickness of the earth's crust underlying the Red 

Sea is of si'ecilll significance 1n its !)eological and tectonic history. 

and accordingly in its mineral and energy resources. From 1ts peripher

ies to the axial trough, the earth's crust changes from a continental 

to a thinner crust. The latter is interpreted by some scientists as an 

oceanic crust; the author holieves that it is not, Ilt present, an 

oceanic crust, but rllther 1s moving 1n this direction, 1.e., an 

oceanic crust 1s b~1ng born under the Red Sea axilll trough. 

The presence of a relatively thin crust initiates certain processes 

which lead to important manifestations of gl:othermal ellergy, hot 

brines and sediments with potentially economic mineral reSOUfcas, 

fractionation of petroleum, recrystallization. of olivine into g~m 

peridot, etc. A broaa view is presented regarding the mineral and 

energy resourCeS of the Red Sea especially in relation to its geology 

ar.d tector;iC5. 
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V-42, MINERAL RESOURCES AND THE DEVELOPMENT OF 

THE EGYPTIAN RED SEA COASTAL AREA 

Atef H. Sabet 
Egy~tian Geological Survey and Mining A~thori:y 

Cairo. Egypt 

J~ore than 300 mineral deposl ts and ore occurrences are no .. ~r.~;';(1 ir, 

Egypt. The annual produ~tion of r.lining activity during the last nine 

years shows that phosphates and oahariya and Aswan i ron ores r.1Ff: up 

nearly half of the naf;.ional incJme from the mining industry. a~a that 

the various minerals mined from scattered small mines in the Red Sea 

hi lIs in the Eastern Desert contribute only 4 to 5;:, of the total 

income. Amons the various reasons for this are their 3mall sIze. 

remote location away from the Nile valley and the lack of infrclstruc

tures, enersy and water. This situation can be changed and e'I,,~n 

reversed if more attention is paid to the imediate exploitation of 

the relatively big miileral deposits for which the detdiled explo~a:ion 

work has been completed. ;larticularly the tin rare me:al deposits of 

Abu Dabbab and Nuweibi. the i lrr.enite de;losit of Abu Chalc;a and ~he 

gold deposit at Barramiya. The yearly revenue of minIng 1.8 mlll10n 

tons of Abu Oabbab ore. for example, is estimated to be 70 to 80 

million dollars. 

Since the aim of any developing country is to present for exploita:lor. 

its mineral de;=lOSlLS reauired for the consumption of Es develc~llng 

industry for the exterior market, it is proposed to es~ablish along Ule 

rted Sea coast seven minins centers. each covering a specific regIon. ~o 

enable e)(;:lloitd~ion of the scattered small mineral deposits ;n e3ch 

region. This ';.;ill promote ~he planning of the infrastructures of 

every regIon, considering the balance of the total demands for tran~~orl 

and conl1'Jnj~J~,icTl f\lCllitites, generation and dlstrTbu~ion of er.er'9Y 

SU~~ll settlements and living areas. 
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.~tt:f r ... :'~OU~Sc 
I r,~ t ; b~~ "f C.:ei!flogre:;Jhy cr-,c F i ~hr:r1 es 

~~ex2ndria. [~)'pt 

Prel im1r:ary OllcroscOiilC stu(lleS were 

made, or: tne !las' ~ of \\n, ch, compos it' on and t:::lture of sed ili:ents were 

defi~ed, Bromine, rU~ld'um, end strontium contents were determined 

by x-ray fluorescence, 

Se~iment te)<~ure ,~ un,formthroughout the core, composed dominantly 

of silty claj, The m(,:1n types forming the sedimentary sequence of the 

COre are terrigeno-biugeno~s, terrigenous slightly metalliferous and 

terrigenous metalliferous sediments, The metalliferous layer is about 

175 cm and was found near the base of the core. High values of Br and 

Rb were restricted 1.0 the metalliferous sediments. The highest SR 

values were found in the upper 50 cm of sediments. The results give 

some indication of thf: invasion in past geological times by hydrother

mal solutions or a Dnne enriched by metals. 
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V-44. FRESH WATER AliD ElECTRIC PO'riER FROM THE 

HOT aRINE ZONES IN THE RED SEA 

Selim F. Estefan 
"~t10nal Research Cen~er 

CaIro. Egypt 

Water sMrtages are likely to be pa;t1culdfly severe 1n tM: EgJPtld'~ 

Red Sea shore. Most surface waters in this area .are alrddy al1L'cC!~ .. ::: 

often for rr.unicipal use or partly for m1nor irr1gated "grlculturl:. 

\oi,ner avaIlability and ..... ater quality impacts are, therefore, at1':ong the 

most critical associated with e~panded energy aM lndustr1al de~elc)l

ments. ThIS is due to both physical and socia-political facton. :f 

large-scale energ) and mineral resource aevelopmlmt does tdlce place. 

water supplIes are inadequate to meet the increased demands of all 

users over the next twenty years, and this will intensify e)",Hlng 

politIcal conflicts over water resource man~gement. 

Fortunately, "OTEe" technology seems promising to help prOVIde t!oth 

fresh water and ~o"er in the Red Sea province at reasonable cost. 

It seems technicdlly feusihle to operatt' an "invcrtt'l!" olre I.l·t.hlll'l',r· 

ut 11 i zing the therma I energy represented in the templ:rHure g"Lll.ll ent uf 

22.2oC between tn~ upper and the intermediate layers of tr,e not brIne 

to harness power engines, with some modlfications re~u1red for cc,rrc

sian control when treating brines or e!Ctremely high salir.lles. lar~l' 

floating OTEe power plants, located opposite populated areas. ccula 

e)(tract tremendous quantities of occan thermal energy and trdnsr,lt 

fresh water and electric power to the shore v1d p1pes dnQ SI<C,~j"r,~ 

caDles. Industrial, mining, and SOCIal developmer,ts of the er.ll,.e Re'-l 

Sea pro~ince COuld soon become a reality. 
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~RAaIA~ P(NINSULA AND ~OT["TIAl [Ff[CTS or DRIH[ OlSPOSAl 

; ,·1,:1 1. 11 "I'd, 
~Jrl~e ~ese~rch Ldb~rdt~ri 

!:Jtlt'l It:. PdC If Ie /i0rth.,(·st L ~t!C,r'.lti.,., (·s 
~l·.JIJ~t. I ~·.·~~'l~r.gt(int ,Ic;;, 

B~:ts, 1'!~C!0r:s dr.C p001s of t,lghly elevdted Sdllnlty dre conrnon alollg 

the: coasts of tl,e Red SeJ end ArabIan Gulf, These ndtural environments 

provide r.:cdels of the changes in tJiota which could result from brine 

dIsposal In n(>olrstlore areas, StudIes in the ~~Iddle East IndIcate that 

3S sdllnlty Incredses tleyond 70~,. some sell grass, invertebrate species 

dna II fe .. fIsh ecnlll1ue to !hrive. However, in hyperhallne welters 

atJove 100 to 150'... , most ~pecles are eliminated lind the resultant 

COI:r.,unity consIsts of a few species of plankton, be/lthic algal mats 

lind nemdtode wor~s. 

Brine dIscharges from desillina'.ion plants and oil field sepllrators are 

generally diluted rapIdly with coastal waters. However, because they 

are of high density Ilhd frequently ccntain high concentrations of 

toxic substances, brine effluents can potentilllly result in hdrmful 

100Pilcts on bellthlc InJI'lIll! cO/llllunitles. 
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V-46. REO SEA CilUSlflC[fI:-JS 01 [CONOMIC IMPORIMlCl 

M. M. A. El-Hawary 
Institu:e of Oceanography and Fi~ht:"ies 

AleAandria, Egypt 

Ihert- dft' d nuOil/",r of uus:aceans 1n the Red S~d WhlCh il"t' '.er-, 

irr.ponarl~ E:ClJ101:dcally as d source cf p/'otein and of farelyn cU,.:€:rlCj. 

Some of tnese are: prawns, shrimps, lobsters, and crabs. 

As a result of a sharp decl1ne in ~he prOduction of these crustdceans, 

efforts to increase the numtl'?" of fisheries and to dev£olop new m£o:hcds 

and devlC£os wer£o begun In 1972. These are discussed by the auihor. 
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V-47. REPRODUCTIVE BIOLOGY OF TilE SPEAR 

(MIERES, 1878) (CRUSTACEA: OECAPODA: PENAEIDAE) 

R. Nagabhu5hanam and G. K. Kulkarni 
Depa~tment of Zoology, Marathwada Unlver~lty 

Aurangabad, India 

Ilonthlj records of female ;\::;,":"!/I'"(,tI,'JJ' J !t11;,:~,·,dl' (f1ieres, 187E) re

vealed that they breed throu£hout the year wjth high brec-ding :.ct·ivi~y 

dliring Januuy to May. Seasonal biochemical changes in the ovary and 

hepatopancreas during the ovarian cycle showed that a considerable 

amount of energy is transferred from :he hepa:opar.::reas :0 the ovar~' 

during vitellogenesis. The blood gL,cose levels of $hrimps showed e 

direct rela~ionship wi~h developmental stages of the ova~y, 

Effects of bilateral ejestalk extirpation and injections of eyestalk 

(ES). brain (Sr) ar.d thoracic ganglia (ThG) extract on the ovarian 

developme:'lt of the eyestalkless and normal i). hlJ;clL:.~d" .. ·ere also 

investigated. There was a significant increase in the O'/:lrian ind,ces 

(01) and ovarian diameters (00) following ~S ablation (Group 11) and 

injections of BR (Grou;J IV) and ThS (Group V::) extracts in the 

shrimps of Group I I whereas a Significant downfall in 01 and 00 wa~ 

found after the administration of unboiled ES extract (Group V) when 

cOr.lpared to nomal control animals (Group I). Associated b~ochemical 

char,ges in the ovaries were estimated. lhere was a significant in

crease ~n tc:al glyco~er, and li~id concentrations and decrease in 

prote,n conte.it of shrimp$ in groups II, 'Ii. and VI! while a reverse 

conditic~ was found in ~he forms of Group V. :n normal S'l:-illiPS of ~he 

second set of exper',ment a s~gnifican: aU9mentat·;c~ i~ J: u.o 8J af~:::' 

8:1 (Group J) ar,d ThG (Group El extract injections was also ob'5erved, 

rlr,er£-as, ES e~:ract (Group C) reol.Oced then, cor,s~ae~ably. A nc,tewonhy 

hike in total glycogen and lipid content and a decline 1~ prc~ein 

quantity was no~iced in the ova:-ies uf stlrim~s in Groups J ar.d C:, but 

an antagonistic situation was observed in the ovaries of anilT,als 1n 

Gr~~~ C as compared to un~rea:ed n~rmal cont:-ol ~ndi~10uals IGrLup A). 
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SpeClr.1€:ns 

V-48. MORPHOMETRIC STUDIES ON THREE SPECIES OF THE 

GENUS 5£Y7,/ fROM TliE RED AND HED I TERRANEAN SEAS 

of 

Io/aheed N. £m3m 
Zoclogy D(·Pdl·t~lent, Faculty of Science 

Aln Shams UniversIty 
Cairo, tgypt 

the cuttlefish S~.~J. 1.1 J \.' ~ 4 :;..' l;J I Blanaville, 

5~p,,: ,~:, i~ ;:~.l,:" 10/1 nOwor ~h, 1936 ( c orrvnon in the Red 

J d2 7, 

Sea); 

5~p,u O!:,('.'t':~i , Linn. , 1758 ( common in the Mediterranean 

dl;J 

anJ 

Se.:l) 

were coilected fror.l January 1979 to Decem:-,er 1980 and studie·j r.1Jrpf'.c;rne

trlcally. Length-frequency, weIght-length relationshIp, seA ratio. 

changes In body shape and shell measurements with age are d scussed 

for each of the species. A total of 935 specimens were collected and 

21 morphometric characters and indices were recorded. The material 

ellamined includes 222 specimens of 5. WI'C.<,.f'!r', .. 267 of ~. :J:,. ;,'I~'!C ob-

tained from the Suez Bay area, Red Sea; and 446 specimens of 

S. "t~(CC/lC:C I from Alellandria':) eclstern harbour on the i~eaiterranean 

Sea. 

The morphometric data Obtained from all of these studies .... i II provlae 

useful inf'Jrm.Hl0n for the IdentificatIon allLl classlfltiltlun of n.(,·,t 

size grou;:>s of the specl€:s uflder investigiltl0n. In aadl~lon, tlley t:;nd 

to illustr~te jlfferences oetween male and fem31e anImals whIch are not 

adequately presented in the I it€:rHure. Such data are nec~ssarj becduse 

most taxonomIC kejs pre'fide only values for adults or In.:llvlCual of 

the )~ecles considereu. 
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V-49. CAk(l~uLUGICAL STUDI[S IN PAK!SlA~ 

t;dsil:;~ t·." r':'r.11Z1 and QudduSl b. ;\dli'i', 
InstItute of Marine BioloS1 

tJ r, I .. t: rs i t Y 0 f K il rae rt I 
~·uilchi. Pa~js~an 

Tlli: ;Ja~~,. :;"'d an uitr~ll'" of the \',"or~ oc,ne (In tlie rolarl:lt:: cru~:i:((,C; (,f 

i'o'IS',ar. ;;jrti-::ul~:'lj :~if: higlif:r cruS~il(€'a ... iz. StUlniltO?OCa and 

Di:CaiJOtla. The studies cilrrlE,d out so far are 1:los:ly faun~5tic. It is 

evjcen! from them that :here is a di:-e need for ta~onomic work ... the 

fauna being al:~o!>t unknown. To date. 19 spf:'cies of st'lr.!atopoos and 

dbo.Jt 250 of deca~ocis ha .. e been obtained. Ttley are housed in the 

In·,ert<:brate Rf:f'i::'"ence !~uSb.f:l (~arachj) which has been recer,: ly estah-

A~ar: fror.! taxor.omi: wurk, several species have been successfully 

reared under laborato:-y conditions through all the lanaI stages. Some 

anatomical and morphological studies have also been made. ~ork on 

post-larvae ilnc juveniles is also in orogress. 

Very recently a project h3S been launched for tho? ~ole purpose of 

eltploring the crUS~ilCf:'Gns lMlilbi:ing the mangrovE' swallJ;Js nedr' Y.ard(/l1. 
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V-50. PARASITE 1~~ESTIGATiONS ON 

FISHES OF THE NORTHERN RED SEA 

A. Diamant and I. Paperna 
H. Steinitz Marine Biology Laboratory 

The Hebre'tI Unl vers I t]' of JeruSd 1 em 
tllat, Isra2l 

Rapid development of extensive fish culture hilS emphasized the Inlpor

tance of fbh disease as a major limiting fJctor in m:)rine farmIng. ;., 

deepening knowledge gap has urQed investigations of paraSitic and 

microbial agents of warm wilter culture fishes. Studies aimed at in

creasingly efficient fish disease diagnosis and control have been car

ried out at thl' H. Steinitz ~larlne Biology Laboratory In Eilat for the 

past decade. Parasitological studies of regional Red Sea fishes were 

performed and the parasite fauna documented. Seasonal cycles of infec

tion and epizootology of LC~f!Uc;!JlIC:Jl CC"!~'1Ul (copepoda) paraSitic 

on two species of atherinids were determ'jned. Parasites of grey mullet 

were investigated, with special attention directed to h'i<!.~"ll.J:,hy.!.1 spp. 

and its inter'mo:!diate gastropod host, Ill';;?!!"!:'; cuncce. Parasitical in

vestigdtlons cf racbitfish ( 5~:-fl:!!'~' spp.l 'are presently under way to 

evaluate the host-parasite re13tionships and their impact on potential 

prospects of culturing these fish. 
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V-51. TW. SHARK FALWII OF THE flED SEA 

LeJnard J. V. Comp3gno 
Tiberon Cenler for Environmental Studles 

Tiberon, California, USA 

Tile shad, f dlJna of til(: Rt:d Sea 1 ~ rel/ldd db Iy d('/Ji1Upi:ratt', \';1th 3 

orders, 11 familH'S, and only 29 speCIes currently kno~iIl. In CGlitra~t, 

the western Indian Ocean (FAO Fisheries Area 51) includes all 8ordE-I's 

of living shar'YoS, 23 families and at least 126 species. The Red Sea 

fauna is extraordinary in having no endemic shark species; no men,bers 

of the orders Hexanchoforrnes, Squaliforrnes, Pristiophoriformes, Squat

iniforrnes, and Heterodontiformes; virtually no deep water or benthic 

or oceanic species except i",'/" tJlTWIl\'!I II J (a sr'ecies spf:ciahzed for 

low oxygen levels); no mernbers of the family Scyliorhinidae (a farltily 

particularly rich species in the western Indian Ocean); and a rE-Ia

tively universe coastal and epipalgic species. Fifty-two percent of 

the Red Sea species of sharks are in the fami ly Carcharhinidae (far 

higher than in the western Indian Ocean which has 25~ Carcharhinidae), 

69:; of the Carcharhiniformes, 14~ in the order lamniformes, and 17~, in 

the Orectolobiformes. Epipelagic species or spec;' that are both 

coastal and epilagic make up In. of the Red ~~. shark fauna, spe

cialized bottOll1 dwellers cJbout 15',. deep wiltpr benlhic or l'pibc:nllric 

species 3~, and coastal-literal-pelagic species the remainder. 
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V-52. TIlE TOXICITY HECIIANSIM OF THE FISH TOXIN, PARDAXIN, 

ISOLATED FROM THE RED SEA, flATFISH )',1,WrIOlJWJ5 M,Wl1U1IUS 

Naf ta Ii Primor and Jose A, Zadunai sky 
Departnlent of Physiology and Biophysics 

New York University Medical Center 
tlew York, tlew York, USA 

The ichthyotoAic mechanism of parda~.in, the toxin isolated from th~ 

secretion of the Red Sea flatfIsh I'. nll.lm,,:C:(I/I. was studied in the 

dogfish shark, ). L/,-l.'I1(///UI, and in the isolated gill-Ilke epithelium 

of the teleost, r- • .'1I!(l'~I)("1 (II I. 

In the shark, pardaxin administered in the bathing medium temporarlly 

diminished the operculum rate and caused a severe struggling response. 

In addition, it caused a reversible leakage of urea and sodium 

between the shark and the seawater. However, when injected into the 

dorsal artery, pardaxin neither caused a struggling response nor 

irlhibited the operculum rate. Further, no leak of urea or sodium was 

observed. 

In short-circuiter operculum epithelium, pardaxin inhibited the rtd' 
'·1 . 22 E ,-2 -I I I lIlr ux or , ,. CJ! llll /I,r. . It I ~ WdS ObS(,r'Vl'd on y Will'" pdrd".( III ~:"' • 

... :!~iniHered to the mucosal (sedwdter) side and not when given to the 

serosal (blood) side. 

The evidence sugge~t~ that pardaxin elicits a net sodium jnilu){ wftlr.1I 

is the mechanIsm of its toxicity In fIsh. 
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V-53. PARDAXIN VERSUS DETERGENTS: A NEW APPROACH TO 

THE DEVELOPMENT OF SHARK REPELLANTS 

Eliahu Zlotkin and Yechezkel Barneholz 
Department of Zoology 

The Hebrew University of J2rusalem 
Jerilsalem. Israel 

The present study supplies preliminary data indicating that synthetic 

industrial detergents may serve as shark repellents. This finding was 

an outcome of two mai: speculative considerations. The first was an 

assumption that paradaxin (Pl~C), the toxic fraction derived from the 

shark repelling skin secretion of the Red Sea fl~tfjsh. 

jlLl.:'!(;Lll(~/" mlll/lUJ7U(UI affects membranol phospholipids due L its am

phipathic-surfactant properties. The st,;ond offered the employment of 

basic methods of behavioral toxinology based on natural and condi

tioned responses for the bioassaying of shark repellents. 

PM( and seven indus t ria 1 synthet i c detergent s were as sayed for thei r 

lethality to pupfishes and repellency to young lemon sharks by preven

tion of feeding anD termination of tonic ilTr.lobility. It was shown that 

SOS was about 10 times more effective and TRITON X-IOO was at least as 

effective as PMC. 

The low price. extreme stability and modifiability of such substances 

justify further efforts for the development of a shark repellent. 
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V-54. fISHERIES IN mF:: RED SEA 

. Sami r [I-Mahdy 
Turnkey Engin~ering Consultants 
, Agouza, Egypt 

TIle author' will eAillllln~: (I) the phYS1Cdl ctlUdct(:rl!.lics ur lLt· ShJ 

bed which effect marine life; (2) Ule presen~ level of eA;,Jloll.at 1(111 of 

f1Sh and t~e potential for the fu~ure; dnd (3) a policy for developmen~ 

of fisheries d~d aquaculture. 
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yo!!!). F ISII[RIES OF THE RED SL\ WI fH 

SPECIAL REfERENCE TO PURSE SEINE fiSHING 

Ahmad Hamdy Shaheen. Samir Nakhla Faltas and Samy Fayek Youssef 
Jns~itute of 0cean~graphy and Fisheries 

Cairo. Egypt 

ThE continental shelf of the Red Sea is composed ~f all of the Su~z Gulf 

and a narrow uneven sea floor outside the gulf. 

The fishing gears used until 1959 were mainly trawl nets; purse seine 

nets for catChing pelagic fishes have been cOlMlercially used since 

1960. The catch of sei~ers and trawlers cO'1tributed 90 to 99'. of the 

Red Sr:a landings. fishing in the Suez gulf is intensive (!nd the catch 

per trip of first class boats had decreased as a consequence of the 

high number of fishing trips. 

The annual catch per seiner decreased from 380 ton!. in 19b3 to 35 in 

1973, aod increased later after the reopening of the fishing grounds. 

The catch per night of a seiner decreased with an increase in e~panded 

effort. Therefore, it; s proposed to decrease the number of 1 icensed 

seiners to 35. 

Foul Bay was noticed to be higher in pelagic fish abundance as its 

annual catch per seiner was 182 tons compared wlth 120 tons 1n the 

Gulf of Suez during 1980. 
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Y-~6. AOYANC[5 IN MAniNE AQUACULTURE IN TIfE RED 5[A 

Hi I lei (~ordin 
Nariculture Laboratory 

Israel Oceanographic and Limnological Research 
~ i I d t, I sr a e I 

rh~ wllrk Ifl til", field of rndricul~ure ~tarted in israel ln 1970. In 

1973 an intensive research and development program was inltla~ed o~ 

5 ...... -.. , ~II:,:{' .. 035 a candldate organism for marlculture. 

Considerations for sel~ctln~ this species are discussea. 

The work at present in the £i lat :1aricul tUrE:' l.atloratory concentr<ltE:S 

on the followlng subJt·cts: nutrition, cont.rolled reproduction, larval 

rearing, fish dlsease dnd fish farming. 

The state of the art of the ~/HIW I ,w •• llll culture is described. 
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MANAGEMENT uf RESOURCES AND PROT[CTION 
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VI-57. CQNS[RVAllON 01 SEA TURIlES OF THE REO SEA 

John G. Frazier 
Smithsonian InstitutIon 
Washington, D.C., USA 

All tl',e SIJL'CleS 'wi IJJntr'olJlcal IIIJrlflt.' turtlL' Jre ri:lJortea from !.'1e-

Iled Sea, but only.'I."'" .. ,,,; 

Awallable feedIng habitat 

espec i a lIy for t ;.'Ifllt/cli.' t!1 I 

and .. ,,';,1,." :,.' ;'1 I Jre document,:.a to nt:'st, 

is suitable mainly for these t~O, and 

which is associdted wIth actIve coral 

reefs. Populations have probably aecllned from direct exploltdtl0n and 

from habitat degradation as has occurred round the world, but little 

is recorded, and much basic i nforma t i or, is needed. In tlie lea s t , 

general surveys must be conducted. If the sItuation In the Red Sea is 

simi I ar to that in the rest of the world, the animals represent a 
valuable renewable natural resource that is urgent ly in need of 

conservation. However, the lack of basic data makes rational management 

impossible. 



VI-58. A STUDY or LOCAl I(GISLAIIOII (Of{ 1111 

PROTECTION OF THE AQUATIC ENVIROWMfNT 

Ahmed I. [I I byary 
Inst1tute of Oceanography and Fisheries 

C a i ro, [gyp t 

The modern world is confronted with the problem of air and water 

pollution as a consequence of progress in civilization. Whatever the 

efforts of scientists may be in the search for scientific solutions 

and treatments of pollution and the effects of pollutants and its 

hazards, they are not sufficient, per se, and need to be accompanied 

by legislation. There should also be is general awareness of keeping 

the environmznt cledn and suitable for all living creatures. 

This study is a preliminary attempt to shed light on Egyptian legislil

tion aimed at controlling pollution of the aquatic en ... ironrnent and 

protecting society from the consequences of existing pollution. 
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VI-59. AN EGYPTIAN·UNITED STAaS PROJECT FOR STUDY or 

POLLUTION IN SALINE WATERS OF EGYPT 

Gerald E. Walsh 
• Environmental Resedrch L"boratory 
u.s. Environmentdl Pl"otf:'ct .011 A!J(!/tty 

Gu I f Ureel(~, I I ill" 1I1d, 1J~i\ 

The Institute of Oceanography and Fislierles of the EgyptIan Academy of 

Scientific Research and Technology, in conjunction with the U.S. 

Environmental Protl'!ction Agency (EPA), conducts studies on pollutlOn 

of the sa 1 i ne water:; of Egypt. Funded under EPA 's PL -480 program, the 

research project ~ntitled "Investigation of Level and Effects of 

Pollutants in Saline '.akes and Littoral r~arine Envi.·onments'· identiflt:-S 

effects of pollution at laboratories on the Mediterranean Sea, Red Sea 

and Lake Qarun. Basic studies on the biology and chemi stry of' each 

area are conducted anL labora,ory tests done (IiI specific pollutants. 

Pollution problems are different at e.::ch laboratory site, and research 

objectives have been planned with regard for local conditions and 

interests of staff researchers. At the laboratory in Alexandria, 

effects of pollution by industrial and ;nunicipal wilstes ill cOd e,t.1I 

IJkes alul the coastal Mediterrc.1nedn dre studied in the field alld by 

laboratory bioassays. Extensive chemical analyses and a strong computer 

program complete the overall project. At the Red Sea, the laboratory 

at AI-Ghardaqa conducts field and laboratory studies on effects of oi I 

on benthic and pelagic organisms and conducts chemical analyses for 

polll:tJnts in water and sediments. Agricultural chemicals ilnd their 

effects on production by plants and animals an studied in the field 

laboratory and at Lake Qarun, a saline inland lake. This research 

proJect, which began in late 190, will continue into 1982. It IS 

hoped that identification of pollutants and their effects on life in 

the saline wdters of Egypt will lead to development of pr·ograms fGr 

pollutIon abatel~c:'H in these highly productive environments. 
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Davia A. ferguson 
f 1 S II n n d \'11 I Ii I 1 f eSc rv i c ( 

11.5. Departnlt:nt of Intel'ju' 
\'io~h i ngton, :1. ( ., USA 

,;1 tr',e l' I girt CuLHlt r: e~ IJ(Jrd(~f"1 fig l IlL' ~e(]. ~'L·d. ttll' II,- .. IJ 1«~iJul" \c. ur" 

Egy;:.t plays a LI~.mlrlant r'ole in Indnagirlg iHld IJntect lng the reS{lurc('s 

.11 tillS regIon. The EgiPtidll !JGt"tlOn of the k\:'d Sea is eXillllllwd in 

terms of its living IldturiJ/ resources, environrnental problems and 

threats to the ecosystem. rite government of Egypt' s responses to these 

problt'nts and SUlne recollunenddtlons concerning the existing 1i1~ls, poJi-

Cies "nd prdctices drt: d!s(u~serJ. 
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REGIONAL COOPERATION AND DEVELOPMENT 

-79-



VII-61. lHE NEED FOR DEVELOPING REGIONAL COOPERAJION 

S. ~1. A. Tirmizi ilnd N. ,.,. 1 i'-Illi II 
University of Karachi 

Karachi, Pak i stan 

AlmoH all of the maritlille nations of the world Me faclllg dfl Ullprl!L('

dented challenge with re5pect to their marine resources and t:flVII"Unlllent; 

developing nations, in particular, need special attention. 

Paklstan has a coastline of 826 km stretching from the border of India 

to the border of Iran. It has already established an "Exclusive 

Economic Zone" up to 200 nautical miles under Pakistan Maritime Zones 

Act of 1976, and is in accordance with the Draft Convention en the law 

of the Sea. We have thus acquired an additional maritime area of 

140,000 square miles. 

This considerably vast area is of particular interest to ~i()logicdl as 

well as physical oceanographers for :,~veral reasons. The untapped 

resources and unexplored areas offer: opportunities for research in 

many fields, the exchange of information through a data center, the 

study of ani,.,~l life or natural resources, the assessment of stock, 

and the evolvelilent of J prograliMlle leading to better IIIdnilg(,lIIl'lIl of til<! 

seas. 

The paper gives a brief resume of marine science in Pakistan. It al50 

stresses the need for regional cooperation and mlltual assistance from 

various interested agencies. 
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VII-62. A NOHIH RED SEA RESOURCE PROJECT: 

A SCIENTifiC AND ECONOMIC ENDEAVOR fOR THE DEVELOPMENI 

Of COASTAL- MARINE PARKS AND MARICULTURE 

Eugenie Clark and Helen C. Vanderbilt 
Depdrtment of 20010;y, UniverSIty of Maryland 

College Park, r·!..JryI iJnd, IJS:i 

The extraordinary tropIcal coast of the north Red Sea includes the 

most unique, fragile and magnificent coral reefs in the world (e.g., Ras 

Mohamed at the southern tip of the Sinai peninsula). The rich concentra

tion of marine life on the narrow continental shelf has already 

attracted hundreds of scientists and thousands of tourists and presents 

an extraordinary potential for the rapid development of tou'rism. The 

north Red Sea is surrounded by a harsh desert coast with no rivers and 

a rainfall of less than one inch per year. However, new ways to 

utilize a desert coast for mariculture projects present an exceptional 

opportuni ty for the development of another natural resource. It effi

cient�y uses high salinity water and eutrophication of algae (usually 

considered detrimental) for the highly ·successful polyculture of fishes 

ilnd oysters under conditions of intense sunlight. With proper management 

the north Red Sea could develop its enormous potential with indefinitl' 

u~t' of its ntlllJrcll resuurct'S. Unfortuntltely, inadequately muflagetl ex

ploitation of this coast is already s~riously damaging the coral 

reefs, and decimating the marine life. Mismanagement for short-sighted 

profits could ruin the area for the future .. 4n il1lnediate plan to protect 

the north Red Sea coastline while developing the great economic poten

tials of mariculture. to'Jrism and industry is urgent. The authors P"O
pose a project to help develop marine parks and reserves while providing 
a non-destructive alternative to fishing on reefs through maricultuI·e. 

Some logistic and financial aid is already availat.de. further help is 

being sought from private and public sources. 
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V II· 6]. COllPll~AT I V[ MAil J tiL" IlCflNOI OG Y PIIOGIIA/1 

FOR THE MIDDLE EAST 

R. S. Abel and S. Z. EI Sayed 
tlew Jersey Marine Sciences Consortlum 

Fort Hancock, New Jersey, USA 

For th!! past yeM', groups of scientists in Egypt, hrdel, i1r,d thL' 

Uni ted States have been work ing ina loose coOpet'dt 1 ve Pdt tt:rn (.n 

rnar.'le ilnd coastal problems of mutual interest to each other. 

Scientists from twenty institutions in the three countries are sharing 

facillties, equipment, and data in conducting projects in fisheries, 

aquaculture, lakes management, and shore protection. 

~lany of the project tasks h ... ~~ their origin in problems caused by the 

Aswan Dam whiCh, by cutting off a major supply of nutrients and 

sediment to the Mediterranean, has caused reductions in living resource 

stocks and drastic shore erosion. 

This paper will describe work in progress in the various institutions, 

how it is addressed to the problems and issues, and the 1II.,nner in 

wllidl it is ('\lordi/hlll'd, !llItlL'r AgL'lIcy for InterllcltiulI,d lJevlllJplIIL'lIt. 

sp0:lsorship. 
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.1I.1I __ L1WI4WW~UU" •• 

. UNCLASS I F I ED INCOMING 
TELEGRAM . Departl1zent of Stale 

81 OF 82 2617111 4I~6 CAIRO 13122 81 OF 82 2617181 

IMFO OCT-8g ADS-80. AID-87 
MSF-82 COME-S8 PA-82 

AF·U DODE-88 HEA·S7 NSC·Sl 
EPAE-88 SMIH·8I ICAE-SS 1839 II 

R 261712Z MAY 82 
FM AMEMBASSY CAIRO 

·_·· __ ··_····_·_·-884817 2623181/66 • 
TO SECSTATE IIASHOC 7284 
INFO AMEMBASSY TEL AVIV 
lItEMBASSY AMMAN 
AMEMBASSY JIDDA 
AMEMBASSY KHARTOUM 
AHEMBASSY NEil OELHI 
AMEMB~SSY ISLAMABAD 

UNCLAS SECTION 81 OF 82 CAIRO 13122 

PASS: ONR 
. SMI FOR FAROUK El BAZ 
DEPARTMENT OF COMMERCE 

E.O. 1286~:N/A ~ 
TAGS: .sCSA, PEPR, EG, I S, US 
SUBJ: INiERNATIONAL CONFER(NCE ON I ARlilE SCIENCE 1M THE 
• RED SEA APRIL H-28, 1982 . 

\ 
REF: ~I CAIRO 7114, ~I CAIRO 12866 

1. SUMMARY: THE RED SEA CONFERENCE FUNDED BY THE U.S. 
OFFICE OF NAVAL RESEARCH 10NRI AND THE ACADEMY FOR 
SCIENTIFIC RESEARCH ANO TECHNOLOGY IASRTI liAS HELD T 

CELEBRATE THE FIFTIETH ANNIVERSARY OF THE AL GHARDA~; 

MARINE BIOLOGICAL STATION. OVER 118 PARTICIPANTS FROM 
EIGHT COUNTRIES PRESENTEO NEARLY SIXTY PAPERS ON MARINE 
SCIENCE IN THE RED SEA. AMONG THE PARTICIPANTS VERE 12 
ISRAELIS AND 34 AMERICANS. THERE IlERE NO REPRESENATIVES 
FROM OTHER ARAB COUNTRIES. TOPICS RANGED FROM RED SEA 
RESOURCES, ENVIRONMENT, AND POLLUTION TO MANAGEMENI OF 
RESOURCES AND PROTECTION ANO REGIONAL COOPERATION AND 
UEVElOPMENT. THE ISRAELIS IIERE IIELL RECEiVED AHD THE 
DISCUSSIONS BETIlEEN THEM ANO THE EGYPTIANS IIERE MOST 
FRUITFUL. MANY PARTICIPANTS COMMENTED THAT THIS CONFERENCE 
liAS A GIANT STEP TOII.4RD NORMALIZATION OF RELATIONS BETIIEEN 
EGYPTIAN AND ISRAELI ~CIENTISTS. THE FACT THAT THE SINAI 
liAS RETURNED TO EGYPT DURING THIS CONFEhENCE, IN ALL 
PROBABILITY, CONTRIBUTED TO THE SUCCESS OF THE CONFERENCE. 
END SUMMARY. 

• 2. DR. I BRAH I M BADRAN, PRES I DENT, ASRT, OPENED THE RED 
SEA CONFERENCE HELD TO CELEBRATE THE FIFTIETH ANNIVERSARY 
OF THE ESTABLISHMENT OF THE MARINE BIOLOGICAL STATION AT 
AL·GHARDAQA. OTHERS IIHO MMDE OPENING REMARKS IIERE 
CONFERENCE PRESIDENT AND ONE OF THE FOUNDERS OF THE STATION 
DR. K.A.F. GOHAR, CONFERENCE RAPPORTEU~ AND DUKE UNIVERSITY 
PROFESSOR JOHN D. CO~TLOII, DR. GERALD E. WALSH, ENVIRON
HENTAL PROTECTION AGENCY (EPA), AND ONR ASSISTANT TECHNICAL 
DIRECTOR FOR OCEAN SCIENCE; DR. ROBERT S. WINOKUR, IIHOSE 
AGENCY COSPONSORED AND PROVIDED MAJOR FUNDING FOR THE 
CONFEFlEHCE. FYI: DR. IIINOKUR'S PRESENCE AS A SENIOR ONR 
REPRESENTATIVE liAS APPRECIATED BY THE EGYPTIANS. !REF AI. 
END FYI. 

3. OF THE 189 REGISTERED PARTICIPANTS FROM EIGHT COUNTRIES 
(U.S.A., U.K., FRANCE, ITALY, INDIA, PAKISTAN, ISRAEL AND 

EGYPTI, THIRTY-FOUR IIERE AMERICANS AND TWELVE VERE 
ISRAELIS. THE NEARLY SIXTY PAPERS COVERED THE FOLLOIiING 
TOP I C AREAS: 
- Rf~ SEA ENVIRONMENT 
- GEOLOGY, PHYSICAL OCEANOGRAPHY 
• CHtnlcAL OCEANOGRAPHY AND POLLUTION, AND BIOLOGY 

• RED SEA RESOURCES 
• MANAGEMENT OF RESOURCES 
• REGIONAL COOPERATION AND DEVELOPMENT 
AS A PART OF THE PROGRAM, PARTICIPANTS VISITED THE 
MARINE STATION LABORATORIES, MUSEUM, AND SPLENDID liBRARY. 
THERE IIERE MANY EXCELLENT PAPERS PRESENTED, AMONG THOSE 
IIITH THE BROADEST INTEREST IIERE THE FOLLOIiING: POLLUTION, • 
MINERAL RESOURCES ANO ENERGY, FISHERIE~ MANAGEMENT OF 
MARINE RESOURCES, COOPERATIVE !lSRAELI/EGYPTI MARINE 
TECHNOLOGY PROG~AM, DEVELOPMENT OF COASTAL MARINE PARKS 
AND MARINE MARICULTURE. THE PAPER OF DR. EUGENIE CLARK, 
PROF. OF ZOOLOGY, UN. OF MARYLAND AND MRS. HELEN VANDERBILT 
WICH INCLUDED A PROPOSAL TO MAKE RAS MOHAMED AT THE 
SOUTHERN TIP OF THE SINAI A NATIONAL MARINE PARK ~EF BI 
liAS IIHL RECE I VED. TH I S PROPO~AL IS CURRENTl Y UNDER 
CONSIDERATIDN BY THE EGYPTIAN PRIME MINNSTER'S COUNCIL ON 
ENV I RON MENTAL AFF AI RS . 

.4, AS IIITH MANY PROFESSIONAL CONFERENCES, THE MOST 
HE AN I NLFUL EXCHANGES TOOK PLACE OUT~ I DE THE CONFERENCE 
KA~L, INFORMAL GATHERINGS AFTER DINNER OF MOST OF THE 
PARTICIPANTS PROVIDED A VENUE FOR EXCHANGE OF RESEARCH 
INTERESTS, COMMON PROBLEMS, AREAS OF MUTUAL INTEREST, AND 
TO DISCUSS POSSIBILITIES FOR CLOSE COLLABORATION. DL 
ROBERT A~ NEil JERSY MAR INE SCIENCES LABORATORY, AND DR. 
SAYED EL SAYED, T(XAS A AND M UN., HAD SEVERAL EVENING 
WORKING SESSIONS IIITH THEIR EGYPTIAN AND ISRAELI 
COLLABORATORS TO OISCUSS THE AIO·SPONSORED COOPERATIVE 
MARINE TECHNOLOGY PROJECT. 
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5. THE CONFERENCE REPO~H, WHICH IS BEING POUCHED TO THE 
DEPARTMENT (DES AND NEA) CONTAINING FIVE GENERAL 
RECOMMENDATIONS DRAFTED BY THE EXECUTIVE ~OMMITTEE, 
REFLECTS SOME OF THE ISSUES AIRED IN THE GENERAL DISCUS
SIONS. RECOMMENDATIONS WERE MADE ON THE FOLLOWING TOPICS: 

1. POLLUTION; 
2. ESTABLISHMENT OF PROJECTED MARINE PARKS (E. G., RAS 

MOHAMED) IN THE RED SEA FOR EDUCATION, TOURISM AND/ 
OR RE SE AR CH; 

3. IDENT,IFICA,TION OF AREAS OF' RESEARCH ON RED SEA 
ENVIRONMENT AND RESOURCES; 

... REGIONAL COOPERATION 
5. RESEARCH INFRASTRUCTURE ON THE RED SEA. 

RECOMMENDATIONS ESSENTIALLY FOCUSED CONFERENCE ATTENTION 
ON THOSE AREAS CONSIDERED TO BE OF GREATEST SCIENTIFIC 
INTEREST, MUTUAL CONCERN, AND PRIORITY FOR CONTINUI.NG AND 
FUTURE RESEARCH IN THE RED SEA. THE REPOR r DID NOT SPECIFY 
RESPONSIBILITIES OR MODE OF )\CTION OF INDIVIDUALS, 
INSTITUTIONS AND/OR r:;OVERNMENTS. CONFEREES AGREED THAT 
SIMILAR INTERNATIONAL CONFERENCES ON RED SEA MARINE SCIENCE 
SHOULD BE HELD ANNUALLY AND SUGGESTED THAT THE NEXT 
MEETING BE HELD TO COMMEMORATE TI-iE E. R. S. MABAHITH U. F. 
MAURF'O EXPEDI TI ON, LAUNCHED BY EGYPT IN 1935. FURTHER, 
TO ENCOURAGE MARINE RE3EARCH AMONG YOUNG SCIENTISTS, IT 
WAS RECOMMENDED THAT A PRIZE BE AWARDED EACH YEAR TO THE 
BEST RESEARCH ON THE RED SEA ACHIEVED WITHIN THAT PERIOD. 

6. COMMENT: MOST IMPORTANT WAS 'fHE FACT THAT THE EGYPTIAN 
AND ISRAELI SCIENTISTS WERE MEETING TOGETHER IN EGYPT WITH 
A SEEMINGLY SINCERE OESIRE FOR SCIENTIFIC COOPERATION. 
THE COMMON LANGUAGE WAS SCIENCE. THE COMMON INTEREST AND 
CONCERN WAS THE RED SEA. WHILE OTHER MEETINGS HAVE BEEN 
HELD IN EGYPT WITH SMALL NUMBERS OF ISRAELIS, THIS WAS THE 
FIRST TIME IN EGYPT WHERE C~OSE AMICA8LE TIES WERE REALLY 
ESTABLISHED, PERHAPS BECAUSE OF THE RETURN OF THE SINAI. 
E.-.lD COMMENT. ATHERTON 

UNCLASSIFIED 

http:CONTINUI.NG

