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Summary

The study has covered the coastal water of Baniyas city exactly from the region
opposite to Al- Sabi tower, which lies about 3 km from the south of Baniyas center, to the
region opposite to Baniyas refinery.

6 stations of different environmental characteristics, which are exposed to various
contamination resources (thermal, hygienic drainage, petroleum hydrocarbons, and ships
ballast water, etc...), have been chosen. 21 marine cruises have been performed during the
study period which extended between June 1995 and June 1996 and which covered the
various months of the year. During this period about 90 samples of zooplankton have been
collected 78 samples of them are to study the species composition, abundance, and
biomass of zooplankton. Also 12 samples are specialized for determining hydrocarbon
concentrations in the zooplankton and more than 525 aqueous samples have been
collected to determine the concentration of nutrients, chlorophyll , hydrocarbons , and
salinity . As such, cruises, which are specialized with monitoring the occurrence and
abundance of the Rhopilema nomadica have been performed during summer 1995 in the
period between July and middle of August on the average of one cruise a weed. As well,
on august 1996 a marine cruise has been performed in order to study the relationship
between Jellyfish diameters and each of its wet and dry weights.

The basic result, which we have got, can be summarized as follows:

/1/ - The values of the studied water temperatures range between 16.6 and 35 ¢ a distinct
difference has been recorded between the station near the water of cooling thermal
station St.B3 and the other stations (3-5 degrees).

12/ - The lower values of salinity are recorded in the station near the sewage of Petroleum
refinery (St.B6) where the salinity has dropped till 33.3 %o. Generally, The Salinity
decrease in the studied region water is noticed in winter, and spring because of rain
full and the increase of rivers water flow which pour in the region , whereas it
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increases in summer because of the temperature rise and the increase of surface water
evaporation .

/3/ - The great concentrations of nutrients which range between 0.02-0.63 umol / | ( for
Nitrite , 0.79 — 27.17 umol /I ( for Nitrate ) , under the detection threshold — 0.35
umol /I ( for Ammonium ) , and 0.01-13.6 umol /I ( for phosphate ) are connected
with the presence of external tributaries as it is the case of two stations (St.B4 , St.B6
) . thus , the changes of nutrients concentration have a remarkable influence on the
chlorophyll transformation type where the station St.B6 which is rich in nutrients is
characterized as the richest in chlorophyll concentration

/4] - The distribution of petroleum hydrocarbons concentrations in the studied water,
which range between under the detection threshold and 16.4 ugram /I,
showed the effect of the external tributaries and its contents of petroleum
contamination which led to a rise in its concentrations , largely , in the station St.B6
near the sewage of petroleum refinery. This is noticed, too , due to the concentrations
of petroleum hydrocarbons in the zooplankton which its values ranged between under
of the detection threshold and 4.34 ugram / g .The positive correlation relationship
(0.3) between the concentrations of petroleum hydrocarbons in both of the water and
the zooplankton refers to the presence of a kind of collecting and accumulating of
these hydrocarbons in zooplankton which in turn move to higher levels in the marine
food chain, considering that these plankton’s form the basic food for fish.

/5/ - The study has showed that the studied region is rich in the biovariety of zooplanktoon
. thus ; it have been determined about 300 species belong to 10 phylum , about 13
classes , and 21 orders , beginning with protozoa phylum , and end with Tunicerata
phylum from choradata .

Crustacea phylum was the most various among the studied phylum where 182 species
have been specified, 118 species of them belong to sub class copepoda , so this has
formed about 40% of the total variety of zoolonkton .

16/ - the Specific composition of those planktons has submitted to very important temporal
and spatial changes. The study has showed the great effect of Temperature changes
on the specific composition where its depression in winter leads to a decrease in the
variety and this is expressed through the positive correlaton relationship between a
number of zooplankton speices and The Temperature ( among certain limits ) .

[7/- The determined species in This study are related to different origins such as Atlantic,
the Red sea , and the Indian Ocean as the following species :

Lucicutia clausi , Centropagus violaceus , Pontella breviconis , Temora longicornis ,
Calanopia elliptica , Penilia avirostris , Sagitta fridirici , ... etc .
/8/ - Some species tolerant with contamination have been identified as the following

species:
Acartia grani , A.clausi . Tisba dilatata , T. furcata , Oithona nana . Paracalanus
Parvus , Calanus spp . ( Copepoda ) . Evadne Tergestina ( Cladocera) ,

Appendicular spp ( Appendicularea ) . Thus, the first four species can be considered
as species indicating of contamination with hydrocarbones according to different and
specialized references.
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/9/ - Some species which accommodate to hot waters have been found especially in the
station St.B6, as the following species:

Mecynocera clausi , Oithona Similis , Calocalanus Styliremes , Evadne tergistena ,
E.Spinifera , Pinilia avirostris , Appendicular Sicula ... etc .

/10/ - The total abundance of zooplankton range between 37 and 3088 ind. / m3

/11/ - The temporal transfers of the total abundance of zooplankton have revealed two
seasonal peaks, the first in Autumn , and the second which is the most important in
Spring , and both of them are well — known in the Mediterranean sea .

/12/ - The abundance is connected with a negative correlation with the heat which caused
its depression in Summer.

/13/ - Positive correlation has been found between the abundance and nutrient salts which
have a basic role in the growth and the abundance of plant plankton, the latter forms
a basic food for grazing zooplankton ; this , in turn , positively affects the abundance
of zooplankton .

/14/ - The contamination with hydrocarbons negatively affects the abundance of plankton
where the high concentrations of hydrocarbons in the station St.B6 have led to a
depression in zooplankton abundance in spite of the rise of nutrients and chlorophyli
concentrations in it

/15/ - The abundance of all the determined species have been specified in this study . The
Copepoda group has formed than 70% of the total abundance of zooplankton in most
samples . Also another groups have contributed , sometimes to a high ratio , such as :
Appendicularea , Cladocera , and larves of Cierrhpeda .

/16/ - Remarkable temporal and spatial changes are recorded for the abundance of
different types of zooplankton , so this agrees with other studies in the Mediterranean
Sea.

117/ - The number of the dominant species in Copepoda group does not exceed 10 species
which are known by their high contribution to zooplankton total abundance in
different areas of Mediterranean Sea .

/18/ - The exposure of the studied region to several contamination resources led to a
depression in zooplankton abundance in Comparison with several areas in the
Mediterranean Sea especially the near by coastal water.

/19/ - The rise of water temperature in the plant St.B6 had a great role in the temperal
changes of the abundance of some types of zooplankton which led to a sharp rise in
its abundance during winter.

/20/ - The total biomass values of zooplankton range between 0.9 and 34.3 mg dry
weight/m3, but that mass does not exceed 11 mg/m3 in 88 % of the studied samples.

[21]/ - As it is the case with the abundance, two seasonal peaks of biomass have been
recorded which represent spring and autumn blooms of zooplankton in the studied
region.

/22/- Thaliacea group has a great contribution to the biomass recorded during Mwhich
alone formed more than 50% of the total biomass of zooplankton .
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[23/- A distinct linkage is noticed between the appearance of jellyfish “ Rhopilema
nomadica “ from one side and the great rise of temperatures in summer ( 23 :c to 28

= ) from the other side .

[24/- The maximum abundance of the studied jellyfish is accompanied with the great
temperature recorded at the beginning of August which was 31 c.

125/ - Jellyfish negatively affect eggs and fish larves abundance where a distinct
depression in its abundance is noticed in the period of the jellyfish appearance which
affects the fish wealth

126/ - The dry weight of the studied jellyfish does not exceed 0.4 % of the wet weight .

[27] - It seems that the life cycle of the jellyfish occurs in regions far from the coast
because of its sudden appearance in summer with out finding its larval stages or its
small ones in zooplankton samples during a whole year cycle.
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Amphiascus thalistroides , Horsella brevicornis , Tisbe dilatata , T. furcata ( oluis),
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13 lgie Lo 25 aDA 2aa Cus Ginall Jumd PIA ol S50 laysela JS5 38 ¢ 09391 3l
P ela) Leie S ¢ Al Juad ol 3 el o Tiee e siCallianassa pestai
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(St.B5: 35 ), Cancer pagurus (St.B6 : i), Corytes crassvilanus (St.B2:
obsa) , Maia verrucosa (St.B2 , St.B3, St.B6 : )y~ ), M. squinado (St.B3 : b ),
Portunus puber (St.B2 : )y~ ) Sicyona carinata (St.B3: (us) ..... etc.

ety o il Jumb Saa ae A8L Jgaill (e JS gl 10 dap¥! e gl aae jolasy Al

Scyllarus arctus (St.B1: Js¥I 5K ), Athanas nistecans (St.B5 : J¥! ¢5:\)
. Palaemon elegans (St.B5: i) s ki aaly ¢ si aul) Jusd Saai

: Amphipoda JaJ¥) <ibd b 84 -
oda laul o a8, Hyeriidea s Gammaridea i) caail _awi Ag)]) 038 (g legi 12 a0a3
JolS s L 5aaly Alana 85 2aly jed DA Ulaly saly Jond PUa Lele] jels S Tan Lo g1
D e ls L Al sy
Gammaridae (St.B4 , St.B5: s« ), Erichthonius difformis (St.B5: 1),
Perioculodes sp. (St.B6: (s ).

Do el dalyegnaye (e oLl Jiad
Phrosina semilunata (St.B3, St.B5, St.B6 : 2t (<)
ot L plal D Saa )l Joad L
Perioculodes longimanus (St.B2 : Ul ) , Phronimopsis spinifera (St.B5 : lus) |
Stenothoe marina (St.B3: Ul ).

: Mysidacea 8.4 -
. i StB3 dbadll 4 31 P ek A5 paramsis sp.  say dasd sl gsi b

: Isopoda JaJ¥) elilaia 34 -
leie g loil 4 a3 38y ¢ AV Apad) bkl dland) e Jikin bl lelgl 5y 038 s
( Microniscenne sp. , cryptoniscienne  ( Gnathia sp. ) Gnathiidea : Lay ;in, cail s
sp. , Epicarides sp. ) Epicaridea
Ll ¢ da V) cllana 3505 (30 Aualis dglpnll Blsal) e g1l e Aiaile g 1581 oda any ciang 3,
5 Epicarides sp. cpesill sels Jangly olall DA Lile asdi alp Tan Dol ol a8 Lz
seb LSl DA IV gl seda a8y Canall DA L St.B1 dhadll & Microniscienne sp.
.( St.B3) &) PaGnathia sp. gl cwyall D Cryptoniscienne sp. g sill
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: Cumacea 84 -
& llay SEBB dlasall & aull PIa Pseudocuma Sp.  sas syl oda (e b aaly g5 2

S VEY

: Tanaidacae 8.,4) -
(el (Tanais sp. ) cauall Jlad o 5ya3ll sda (o saanall EDGN gyl jsels il
@l seda ol L St.B4 5 St.B3 abadl e Liptochelia Savignyi , Haterotanais gurneyi )
Al gyl ¢ 151 o3 Juadi o Jay 38 Les o )y Capall PlA Lilgd g8
: Cnidaria <lbuwal &l 4c sana -
p optall 50 028 8 saaaall ¢ 1Y)
s Rhopilema nomadica say 4sall Jalidll (e aals g53 4 208 3 Scyphozoa -
c 4y palal andl) b Jpailly die Caaating
hy oy D ) an lly 4 saasd) g1l s Cum e Gyl <Y1 a5 Hydrozoa -
poh LS ed (ol o3gd Aliadll iyl Wl . Trychylida s Siphonophora , Hydroida

: Siphonophora i ss¥) 3 4 -

AL le s 20 led 2o Cum 1 230 Cum e sl Lnd an A5V A5l 80300 038 Clial
bt e Djlia (sl e legi 12 511 ) aaplly Carall Jliad A 20l @) b G g a)) Jang]
(A e g1l 8 59 ) slually Canal)

Pl ek Muggiaea atlantica gsilé @ g 1Y) (e sy Zag)¥) Jpeail) (o Joad JS 350 a8
Physophora , Rosacea cymbiformis « Nanomia bijuga ¢1s¥1 ¢ ( St.B2 : ghya ) caal

Sty J N1 s ) Forskalis contrata gl ( St.B4 : S0 oyl 4 &jels) hydrostatica

: LU ) Galette chuni ¢ 153G gl Juad e ety . Capal) Joad PUa (sl e St.B1 5 St.B5
: ulws ) Monophyes irrgularis s ( St.B5 : (s 31 ) Hippopodius hippopus « ( St.B2
( St.B2

: Hydroida 34} -
Leptomedusa s ( tbﬂ 9) Anthomedusa e (pidy <t ) s legs 12 45,0 o2a JPLIREEN
DAy Db EDB o gl oda jeels puail Ny (gl 3)
P obos el waailly Jeadl) 13gd Bhaee g1 3 Lesa ()il 5) Canall S *
Podocoryne Carnea (St.B6) , Euphysa flammea (St.B3) , Amphinema sp. (St.B4)
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Doty Bhae g5l 5 Leia (g5l 8 ) Capall Juad *
Corymorpha nutans (St.B1: S&ll ¢y ), Eirene viridula (St.B1: 26l i) , Halitiara
inflex (St.B6 :  ~Gll cpyis ), Persa incolorata (St.B6 : Sl ¢pyis ) , Podocoryne areolata
(St.B5: Jsli).

tosas Juadl) 13¢) yiae aals g5 leia (glsl 4) mull Joad *
Octorchis gegenbauri (St.B4 : I37)

: Trychylida 8,4} -
slidlly Capall Lad DA jeds 52 Aglaura hemistoma o @ s 45,0 o3 (e g )il 4 aas
Gl Wl ¢ Jsmadll asan sk 5yl 028 g lsil (e ot e i 3 Geryonia podoscidilis
gl ) cwdll Lad A St.B6 sl 8 1)eds 23 Rhopalonema Velatum 5 persa incolorata
Aol g 1Y) Gmas agas laa L ¢ Zaadalls Ag peall ¢ 100 AALDYL L ((SE gl ) manlls ((JSY)
saad) e 4B e ulad JS8 ¢ Aalaad) Sllall e 8 lysels dgag ¢ oaudsall byl bl il 5503
8ya) O £ 1Y) 038 Chamg il Adklal) Shalial) & Sld) dgeall Joaad ) il dS5m g g paall L

t oty Jsmail) ipen DA lpary 5l (5,2 Jsaa ) gl 10 e 233 30 ¢ Hydropolepes .4 saal;
Aglaophenia pluma , Dynamena Cavolinii , Monatheca sp.

s sels Jans a5 Jadd Laalan) (Pla 5l sl Caall Lisd (DA L) cjels 23 g )1 8L L
cenlls Ll ¢ Capall o Jgead EDG DA @lldy Jaid StB3 ddaaall b 5y o2l Aaylill

: Polycheata Jad¥) <l S 3 ) -
poshs oy 4 ) «m polycheta i) Gl glaall Caa e leg 22 apad
it legi 16 Ciaca <) Phyllodocida 43, el ¢S Phyllodocida « Spionida « Magelonida
a2l . Lgie U< laals le s Magelonida 5 Sabellida i) (e JS Caaas 15 4 o0 Spionida 4,
P e 1) aae 8ol ae Jsmaill 5 llanall ppen 8 i Ll V) 50 02a 2DV ddmiall 5yl (g
59 ) elially Capall JLas 8 Lyline g 15V aae (IS5 (15l 7 ) Caall PDIA aumlisily (lesi 13) gl
p Lty Jseail) pan DA hels Laih olesi ¢ saaaal) g 15V o e o (s e g1l 10

Disoma maltisetosum s Nerine foliosa

t ) Jsmadl) aaf i 28 5 AY) & 11 L
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Maupasia sp  cueslls ( SEB5 @ hua ) hadd canall Juad PIA yela Nereis dumerelii g 5llé
s (St.B3) Alciopidea iluailly (St.B1, St.B2 ) Traluisopsis lancolata s ( St.B2)
duad uai o Lasd Sl apdn Hed DA aaaillyy Capall Jead PlA yeds 36 (St.B5 ) Paraenidae

Pty SO slS el DA ciyels g lsil Ll
Vanadis formosa (St.B5) , Tomopteris (St.B5) , Callizonella laopadota (St.B3, St.B5)
. (St.B5) Chaetopteridae aluxill;
sty ol Lt Jeaaill 138 (DIA #1530 8 &y #1539 (5o Lt 5 23ey SEBS dasall e Jaadld) (e
« St.B5 « St.B6 : )31 ) Maupasia isochaeta cuesily )l dod a0 . gl 4 cllad) 3L
: JQT) Phyllodocidae (sluadlls ( St.B1 ¢« St.B3 : B ) Pelagobia longicerrata 5 ( St.B4
.( St.B3 : ,li) Sabellidae ;( St.B1 « St.B3

: Mollusca <bisa )l 8,4 -

e lad) Csdy (les 15) Gastropoda il cilibay gaa ) cilisisll (e saaad) g 1531 i
. Heteropoda s Pteropoda L gisiyl axill cilihay ¢ )53 aal . (¢ 151 4 ) Bivalvia
: Pteropoda &4y -1

L. 5 ( dsaill  aaes Pla jedla g3l ) Limacina inflata e sil) laal 15l 7 35030 s38 Caaia
o (a2l Joaill paen IS L jeds 5311 ) helicoides

Jsadll L. lesucuvii s Creseis virgula < Poraclis reticulata &\}&\ e IS e g
Il 2 L. Trochiformis s Creseis acicula cpesil) W (sl e aalls £ bl ¢ Canall )
S glal 352 ) Canally Capall A Tseda i 5p0)l oda culS 8y L e s ol Lad DA
(e JU gl 5) mnlly s laal PIa layseds wl Laiw (s
: Heteropoda &y -2

Capall Lad Plag duall 8 asly 08 la ol las AL lael heda 530 038 (4 cpesi a3
D sy sl ) firoloida desmaresti 5 ( St.B6 : 2Gll (i) Firola coronata L s oGl
learl adill cilihy e gl el @llla . ((SEB2 : Js¥) g ¢ SEBL : Sl oy o StB1
Canall Juad s Uil Jpaill pea DA cijels S Turbonillidae aluadl ¢ 15 5 Eulima distorta
Lamellaria s Echinospira sp. gl Wi . i) P Turbonillidae  Aluadll e 3yl aa
(A e apally Capall ) Lad aaly Juad A ek 38 perspicua
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i Jsadll apea DA ek 53 Mytilus edulis & cpelpad) @l Caal s ) ¢ 1Y)
g5l Ll Sl e anlly capall Lad Venus gallina 5 Anomia spisula cpe gl o0 IS 3
c e lial) Joad o Uiul Jpadll pran JMA jeda 2@ Cardium edula
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Lllly saxll) sy taall

St

St

St

St

St

-9

St
6

St

St

St

St

-9

St

St

St

C.ovalis

vr

vr

vr

vr

vr

vr

vr

vr

vr

vr

vr

<
s

vr

vr

C. typicus

vr

vr

vr

Corycaeus sp.

=

vr

=

=

vr

vr

Corycella carinata

C.

rostrata

—_

—_

-

vr

vr

Copilia Mediterranea

Cymbasoma longispinosum

vr

C. rigidum

vr

Cyclopina litoralis

vr

Diarthrodes sp.

<
s

Dactylopodella flavo

vr

Dactylopodella sp.

vr

Eucalanus crassus

Euterpina acutifrons

o

vr

Euchaeta marina

vr

Haloptilus sp.

Harpacticus flexus

H. gracilis

H.littoralis

vr

Harpacticus sp.

<
=

Horsiella brevicornis

Isias clavipes

Labidocera acutifrons

L.brunescens

<
3

L. pavo

<
5

<
3

vr

L.wollastoni

vr

Laophontidae (fam.)

Lubbockia squillimana

<
s

<
3

Longipedia pontica

Lucicutia clausi

vr

L.flavicornis

vr

vr

vr

<
3

L. gimina

vr

vr

L.ovalis

vr

vr

L.simulans

vr

Macrosetella gracilis

vr

Mecynocera clausi

vr

vr

Metis ignea

vr

vr

Microsetella rosea

vr

vr

M. norvegica

Monostrilla longicornis

Monostrilla sp.

Mormonilla sp.

e s s o g s o O s o s g O s s g g T

vr

Oithona helgolendica

O. minuta

vr

vr

vr

vr

O. nana

c

d

d

a

r

vr

<
3

vr

vr

vr

vr

Taadyaly (vr) &yl (R) szl (C) < axgpz (A)
igpuill Lagylyt sy algall llgell @2l sgill (5-2) Jymn il
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sl syl laaall

O. plumifera

Oncaea curta

O.media

O. mediterranea

O. minuta

O.notopus

O.similis

O.venusta

Oncaea sp.

Paracalaus parvus

Paracalanus sp.

Parapontella brevicornis

Parathalestris sp.

Paradactylopodia sp.

Pleuromamma abdominalis

P. gracilis

Pontella lo biancoi

Pontellidae (fam. copépodites)

Pontellina plumata

Porcellidium viride

Pseudocyclops obtusatus

Sapphirina angusta

S.gemma

S. opalina

S. ovatotanceolata

Temora longicornis

T. stylifera

Tisbe dilatata

T. furcata

Thalestridae (fam.)

total: 118

Cladocera

Evadne tergestina

E. spenifera

Penilia avirostris

Podon intermedius

Total: 4

Ostracoda

Conchoecia curta

C. haddeni

Loxoconche rhomboidea

Philomedes globosa

Xestoleberis acutipenis

Total: 5

dgpnill lagsliz syl dilggall $llgell @ gill sl (5-2) Joma gols
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2lgi¥ly sl laaall

Cirripeda Larves

Balanus balanoides

Balanus sp.

Total: 2

Euphausiaceae

Euphausia krohni

Meganyctiphanes norvegica (larve)

Total:2

Decapoda

Alpheus dentipes

Athanas nitescens

Callianassa pestai

Caligus rapax

Cancer pagurus

Corytes crassvilanus

Diogenes pugilator - -0 |- M- |- - - M- |- |vr|vr|vr|vr|llvr|r |vr|vr|- |-
Eriphia spinifrons vr|vr|vr|vr|vrivr@l- |- - - [Wvr |vr |vr|vr|vr|vr [lvr |vr|vr|vrfvr |-
Eupagurus bernhardus S e - -M- - v
Gennades elongans (mysis) S e - -M- - v |-
Hippolyte longirostres N e - -W- - el |-
Hippolyte sp. - qvr- - - - |- - vill- |- |vr|vr|- |- - |- [vr|vr|- |-
Lucifer acestra - - 1- |- Mvr|vrl- |- vill- - |- |vr|- |- W |- |- |- |vr|-
Macropodia sp. - -MW- -1 (-
Maia verrucosa S e - -M- |- [- ||| Wvr|- |- |vr|vr]|-
M. squinado - -W- -1 v |-
Maia Sp. Vrivri|r |vrivr{vril- |- - - VI VIV VI (VI VT VE (VI |-
Palaemon elegans vrI - II
Peneus trisulcatus B e - -M- - vl |
Pontophilus sp. - - - W |- - -M- - W vl -
Portunus puber - -W- - L )
Porecellina longicornis (Metazoé) |- |- |- |- |- |- W- |- - -MW- - fver
Porecellana sp. - - - W |- - - M- |- |- |- |- |- Wvr|vr|- |vr|vr|vr
Processa edulis - |- qvrl- - |- -1 - vil- |- |vrivr|- |- |@vr|vr|- |vr|vr|-
Scyllarus arctus S SR
Sergestes sp. (larves) -FFFFF W vr(- |- [ vrir |r |r [vil@- |- |r |c|r|r
Sicyona carinata - - - -M- -1 v |-
Upogebia pusilla - |vr|- fvr]|vr|- I - - vrI— vr|vr fvr |vr vrI— - |- |vrivr|-
Total: 28

Amphipoda

Amphithoidae (fam.)

Brachyscelus crusculum - vl - - M- (vrl- |- |vr{vrl- |- |- |- |- I
Erichthonius difformis - ) - -W - W v - -
Gammaridae (fam.) - W - N EEEEEE rIEEE
Hyperia latissima “FFFTFFWFFFFFNTFFTF M

ppmilllagsliz slyviss ipalggall Bllgell @egill aspdagill (5-2) Joma @l
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¥y syl laaall

H. schizogeneios

Perioculodes longimanus

Perioculodes sp.

Platyscelus ovoides

Phronimopsis spinifera

Phrosina semilunata

Stenothoe marina

Total: 12

Mysidaceae

Paramysis sp.

Total: 1

Isopoda

Epicarides sp.

Cryptoniscienne sp.

Gnathia sp.

Microniscienne sp.

Total: 4

Cumaceae

Pseudocuma sp.

Total: 1

Tanaidaceae

Heterotanais gurneyi

Leptochelia savignyi

Tanais sp.

Total: 3

Hydropolyps

Aglaophenia pluma

A.septifera

Dynamena cavolinii

Gonothyraea gracilis

Monotheca sp.

Obelia geniculata

Plumulariidae (Fam.)

Sertularella sp.

Tubiclava fruticosa

Ventromma holecoides

Total:10

Hydromedusa

Aglaura haemistoma

Amphinema sp

Corymorpha nutans

Eirene viridula

Euphysa flammea

gpmll iy 2 slygisg dpslppall llgell @lgall apdosill (5-2) g sl
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oty slja Ll o[s(a|22[2]|6]s(42|2|2|o]s4|2|2|2| |05 4[2|2|2
Geryonia prodoscidalis vr|- |- |- |vr|vr{@vrivr|- [vrivr{- B |- |- |- [vr]- B |- |- [vr]- |-
Halitiara inflexa -FFEFFEFW-FFEF-M-R-M
Obelia sp. - vrl- W - - - - - W vr]- fvrgvrir - - |- - | I
Octorchis gegenbauri BN B B
Persa incolorata -FFFFEFM-FFEF--W-FFFT-M -
Podocoryne areolata B R A P MY R R R
P. carnea - --M--0--0--M1-0-0-0-1- M l- - - |- I
P. minima SO C CO \V A C O B O B O P - er]- M- 1- - - - I
P. minuta - - vrpvrl- |- M- |- 1- |- - |- W (vr]- vr|vr|vr@vrlr |- froqror
Rhopalonema velatum vil- - 1-F1-FT-F B --T-F-FT-®- W11 [
Zanclea costata -l WL vr|vr|vr [lvr)- |- [ |- |-

Total: 16

Scyphozoa

Rhopalima nomadica

siphonophora

Agalma elegans

Agalma spp.

Abylopsis tetragona

Bassia bassensis

Chelophyes appendiculata

Diphyes dispar

Eudoxoides spiralis

Forskalia contrata

Galetta chuni

Hippopodius hippopus

Lensia companella

L. conoidea

L. subtilis

Monophyes irrgularis

Muggiaea atlantica

M. kochi

Nanomia bijuga

Physophora hudrostatica

Rosacea cymbiformis

Sulculeolaria quadrivalvis

Total: 20

Ctenophora

Beroe ovata

Total: 1

Polychaeta(adultes+larves)

Alciopidae (Fam.)

Aphroditidae (Fam.)

Callizonella lepidota

gl Ly silygitsg dxilpgall gllgell @lll mppgill (5-2) Jyma ol
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ol sttt [SSSESYSYSE

Chaetopteridae (fam.) -0
Disoma multisetosum - vrlvr|- |- |-
Lopadorhynchus spp. vrf- fvrf- |- |
Maupasia coeca S N O E
M. isochaeta vr|vr|vr|- |- |-
Magelona papillicornis - vrl|- |- |vr|-
Nerine foliosa - |vr|- {vr|vr|vr
Nereidae (fam.) - |- |- |-

Nereis dumerlii IIIW

Paraenidae (fam.) -
Pelagobia longicerrata - |- vrl- |-
Phyllodocidae (Fam.) - |- |- vr|- |vr
Sabellidae (Fam.) - |- |- |-
Sagitella icovaleysky - |vrivrf- |- |-
Spionidae (Fam.)
Tomopteris spp.
Travisiopsis lancolata
Vanadis crystallina
V.formosa

Total: 22

Nematoda
Enoplidae (Fam.)

Total: 1

Pteropoda
Creseis acicula

C. virgula
Limacina helicoides
L. inflata

L. lesueurii

L. trochiformis
Peraclis reticulata
Total: 7
Heteropoda
Firola coronata
Firoloida desmaresti
Total: 2

Mollusca larvaes
Anomia spisula

Bittium reticulatum
Cardium edule

Eulima distorta

Echinospira sp. MM - - e |- -
Lamellaria perspicua RS D B B
Mytilus edulis vrir |c (vr(r |r M- |- [vr|- |- [vr{@vr|vr{vr{vr|vr|vr[@vrivrvr|- (vr]-
Triphora parvers velvrlvr[- el T e e T

gl gt syt apslgpall allpell @egill supll (5-2) Jyms

89



Lillly syll) sy aaall

Turbonillidae (Fam.)

Venus gallina

Total: 10

Chaetognatha

Sagitta friderici

S. inflata

Total: 2

Appendicularia

Appendicularia sicula

Fritillaria borealis

F. tenella

Oikopleura cophocerca

O. dioica

O. fusiformis

O. longicauda

O. parva

Total: 8

Thaliacea

Thalia democratica

Doliolum denticulatum

Doliolum sp.

Total: 3

Ascidies

Ciona intestinalis

Distomus variolous

vr

vr

Ascidies sp.

Total: 3

Radiolaria

Arachnosphaera myriacantha

Spongosphaera streptocantha

Total: 2

Foraminifera

Globigerina aequilaterales

G. bulloides

G.conglobata

Gloriberinoides helicina

Globoratelia truncatulides

Tretomphalus bulloides

Total:6

Echin

Echinus miliaris

Spatangus purpureus

Total: 2

Agpaill i)z sl dilppall Bllpell @gill spdill (5-2) Jgma gl
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: Appendicularia <l 3} 5 ) -
L (bt ) olile ) an gl 8 leie daa dy ¢ Glaasadll Ll ) il e
P Y1 Al Piadl olesill jeds 385 ¢ (gl 6 ) Oikopleuridae 5 ( cuesi ) Fritillaridae
Aasall A (bl ) ol Juad DA eekall Fritillaria borealis gsill i ae o llly Capall sl
Oikopleura g5V dalay Jpaill caline A Oikopleuridae alilall ¢ 15l cjels Laiy ¢« L St.B3
O. olesd) s £ldll B il eall clis) o O. fusiformis 5 O. longicauda « dioica
gsill Wl ¢ bld ed DA aaailly, L ol s ekl O. parva s cophocerca
- Caally )l Lt PIA )yeds 2 Appendicularia Sicula
: Chaetognatha <luaged) 4 -
g DA 3yall o3¢ Gafiaal) cpesill jels M8y ¢ el GLSod dand & ALlS Al Byl o Jid
gyl Jinl 3 ¢ S inflata gl e dpaal JiShs)sels (IS, Sagitta friderici sl Sl 35 Jsaadl
- gonlls Ciall Lsd DA alsy it
: Thaliacea <\ illl 8 4 -
Cpbea a3 05 £ 150 Ll das 3y Gluanadll dand ) ope)ll 020 i ALl 80l Ay LS
: L
Thalia democratica s L wlygs Je jie dua Salpida ( @lplaiadl ) lallad) Caa cias *

Doliolum sp. , Doliolum denticolatum = (ue st acass Doliolida <ldie sl Con as *
G ) Capall Juab e oysels sl cauall DA Lla Lise T democratica gl oS
Saall plegill Hsels e pell L Qlasis AT ) gl S daal ST aysela S5 ¢ AL el (S
Canall 3 laysels yoaily lax dipen CulS Leghylie of V) 4l Jpmd Cilide A Doliolum  (uiall
() StBL ddaadl e aupyll s ((oboa ) StB3 dlasall e
: Ascides <bwdsl 344 -
ISy Cipels 15l OB a g Tunicata cilpadll Gl Aagll Cagiuall (gaa) 5ya3ll 028 Jiss
Psr iy
Dla Lilg ek aly 4Ll 3)he «a Ascidies sp. 5 Distomus variolous , Ciona intestinalis
. Capall DA StB3 Aasall b Ly laysels 535 £ 3l Jucd
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- ylbaall dyganll 2lgi¥1 (5-3) Jgma
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: Echinodermata sl <t gl <l 3 347 -
el 4 el A Echinus miliares : Lay ¢ Byl JRAIL ¢ Lid cpeshy damdl) sda il
g silly (i) ey (Blads S g8 ) lal) ¢ (A i) Capall PDIa L St.B2
- s St.B1 ddasall & canall PlA eda (53 Spatangus purpureus
: Foraminifera cliadall 3 ) -
Pl dalyy lesps Y s Globigerina bulloides g5l (1S5 533l s3] dxli ¢ 15l 6 a3 &
e 38 2800 £ 16 W ccanall DA il gl o luilly Canall liad
t Jseaill 2a] Lgia S
conglobata.( St.B3 : ~u)) ) G. truncatulides « ( St.B4 : <Al ) G. aeguilateraly
(St.B6 : —awall) G. lobigerinoides helicina 5 ( St.B1 : —ual)G.

: Radiolarea clbeblll 34 -
& capall Juad & Spongosphoera streptocant Js¥) els « Jad less 5yl s2a 4 aaa
&b+l DA ks Arachnosphaera myriacanth &l Wi ( St.B5 5 St.B3 ) (ko
- (St.B6 5 St.B5¢ St.B4 « St.B3 ) wlaadll

: gousll Jales 3-5
gl el £55 Lpaal e Bam Bysea any 8l5all5 £ 151 230 e Hlie) daleal 138 Gl
&) g ¢ dala sl i bits/ind. 11.34 5 2.83 Gu daleall 134 o caibis)
<l il (5-5) JSall mumg .+ (@AY Aalk e ) dgle) 5 ((Glasal G ) dnlsa
i)liie cuilg all Gl Baadl ¢ ALS Ayl 558 DA gsnll Jabead AplSally dplesl

all Al Cangli i ae saml Cilbadl ge 43jie ((SEB3 el ) f bl e Ll Slasal b Lo
O ¢ (1.7 e calyails bits/ind. 5.9 laugis aa ) St.B1 sl bits/ind. 9.19 -3.5 4w

@lbme cahailg bits /ind. 5.84 lawisia aa ) St.B4 ddasall i bits /ind.  8.96 — 3.56
@l chailg bits /ind. 5.67: lawigia ae ) St.B6 dasall & bits/ind. 9.96 — 2.83 s ( 1.67
bits/ind. 11.28 — 4.7 (s Cangliis Jalaall 13¢) adae 2 lgd (o a8 St.B3 ddasall Ll .( 2.2

- (178 @)lme ilatly bits /ind. 7.42 : ausia xs)

-3.79 On et g5t Jales zoly a8 LLEl e laell olilaaall L
—3.97 G5 ((1.98 leme Cihails bits /ind. 6.64 : Jawsie ae ) St.B2 dasall & bits /ind. 10.34
Ghailly Blay Lad o (2,18 (gl abaily 6.63 1 angia ae ) St.BS ddaadll d bits / ind. 11.59
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=) bits/ind. 11.74 — 2.83 Capall s (DA 4 ¢ i) Gladl JSa1 (e Jaadl g5l Jalaal 4l
&= Al (bits/ind. 6.82 : hugia as ) bits/ind. 9.34 — 4.97 il ( bits/ind. 7.64 : laugia
&) bits/ind 9.4 — 3.49 —aalls ( bits/ind. 5.25: lausis ae ) bits/ind. 7.47 — 3.48 )l Lad

.( bits/ind. 6.26: Lu i

11.59 « 10.87 « 10.34 a5 Cuwall D& bits/ind. 10 cijglas ally Gadijall adll s 6l
o 1 D bitsfind. 11.27 5 Jsil Je StB5 5 StB3 « St.B2 cillaall i s S bits/ind.
. (St.B3) sai 8 bits/ind. 11.74 sk Gad ga St.B3 ikasal

0O St.B1 ® St.B2 W St.B3
B St.B4 @ St.B5 N St.B6

PR FFFErEy]

L n
FFFFFFFrEyyEy

(qV}
—
O O
( 6991-5991) e ¥ & )

- goill Jaleal allally dlapllaslyill (5-5) Jai

: aglagll Jalea 4-5
oo sl cddanall o8 Gy 4l Jalae L)y 28 ¢ dgen e dhaeS SEB4 ddaddl lidl DA
Al St.B1 ddasall & cilass (%83 ) delrall 13gd cadiel) Gagdl) of WhiaY ¢ cillaadll Jilyy Lol
i Al ¢ SEB5 dasd) ge dlaid) ol Lk 3T J) a6 Ay DA SEB2 dasall e Lilas
StB3 5 ( sl pe % 74 577) s Js¥) G Ayl DA ¢ St.B2 ddaaallS e
(BT ) IV s Ay Pla
Capall @lid P Glaaal) plare 8 %50 e ST bl Jelee o cilS Qe S
Glilee e e 13 agag (1) gl Dy ((lds Js¥) 08 ) eladlly ((SBlly Js¥) o)
cld Cagas ) sam Ay eyl cpladll 8 sl Agld) JSI JGall Ll
- et Lad Sl 4l sy ) Wby Slasall G 45k 5 0l
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cals %70 islas Al adll o Gang 38 cAgmaye ddaseS StB1 Aol slae) dlla & L
IV G 4y StB4) %77 571 « (Ll :St.B3) %72 dgklall clhad) we Ll
- Tl 5S35 SEB2 Alasall pa Alssall daipall Aol 2Ll (LU L3N1 : SEB6) %77 5 ( bldy

St.B2) hlal ge samll llaad) (el ST aplal Jalee 2 culS ¢ ale IS
St.BL dlasall o Alsesl) al) o linly ) £ lalal (e Ayl ilaadd) (o Alaasall 2l o 43)li0 (SEB5
e Al Gillanall b daglg el clig il saly U asey 38 clldg ((St.B4 5 SEB3 ibhadll (e JS;
- ade 3l Gillasall A ealads)y ¢ oLl

: Kagliall 5-5

aliy Lslall cillaadl) b (midily G Zaail) cillaall 3 Zglsall Sllsall SS90 goull Ja il
Al il Y cllasdl S il Cagylall ol @l s (Say .St.B4 5 StB6 Gilaaall 3
Baker et al., 1994 ;) ol e (385 3y Leie alai¥) Jslas Al Aglgaal)
Gsall o2 e iy of adilly e luall Eighill dalay il ey LS ¢ (- Lakkis et Abboud , 1976
. ( Papathanassiou et al ., 1994 ) Lpadll cluhall oary 4587 La 12a

(0.17- ) Aple cul€ Ay aig3¥) Apdeadl #2305 ¢ 1Y) aae g Jalisy¥) Ao Ay il s
Gllasall 8 ($llgall gl gsuill o cldra) @l Jaine ol 530 Y bl ae (10.297) 5 il as
G il 3lsh 385 5 el e o adll aalill aie (576 ) JSE maagy o Cshll da )
Ghlall 8 g lsY) e alias) mamsy Lo 1y il 5805 b)) e g 1Y) 230 il Wle Sl s
lpaalasily Cayally aanll S 51991 ae g i) Gany . elially aall Copal) culilig &gl daalsl)
sl dils ) ¢ e e o Loadl) (DAY 138 a5xy . (1981 ) Hecq et al ., cilaadle e 2lidis s
Aslal) Bllpal) Al G oI e g lnl) Cilide o oLl Wy dasis Al ¢ oulad 0S8 ¢ g llY)
sl s o g 1) Giany e lid) ) (505 Lae (£ lly Canall) ¥ bl 3 OB S5 (53l
Laipd Cayally sl Pla esill il WL Gl @llsall g55 8 ple gmlias) ) by gl
» Akl sllsell apadls cxanpl)l Gpbad¥) lat QUL dglsad) llsell ddy ally damns )l (53810

97



o Y =40.50 + 0.885 (NO2) R2=0.1 o Noesp

0y —— Predicted

60 + .

t\y‘ﬁ\ EXYS

10 1 1 | | ;

0 5 10 15 20 25 30
Jdms S il 3lel 3805

2Ll aglgi 3ey5g él}‘;‘m sul gy @bl galall giais (5-6) Jan

Sl llal Lol Bl dbeadl) clyally 5al) et of (1995 ) D’Elbee et Castel #1538 il
pend Ay gail Bl ) (535 Lee slad) Adlay seill o Layill A dslpall @llsall e sil) a5
s Algall Bllgall g lsil 2ae s sylall (s Lali¥) ADle Jon Ladlis po 381 Lo 18 . oLl DA a3l
Sy il oy sSaall Galeaiall G Jadl) aalill e (57 )JSEN Cpuy . (0.36 ) dulayl culs
Al 558 DUS oLl $)la £ i) ae #1591 220 3305

=) Lo Al Ao alagl 3 28 Qg yslK0 5S15 5 e ls) aae (p Lals ) ADle Aulpy DA
Al anll GobadY) bl a8 & Anlal) @llsell Aulsall Sllsall Dhginl om0 1y (0.23
- Akl @l sall

Slsall i plil ) ¢ il IS8 ¢ agn Capalls aull st PlA gl Jalae palissl )
gl dpasl Gy @llsal) bl Ldpally L)l G LD Jan Cus gpleadl) cpia PR Al
Gilas Al el e Qs e e llias ) 0l ety L gl JSI a2l & Gealisil Il 5)lanse
( Lakkis et Zeidam , 1981 ) dxtulll sbuall & dlauuall &l e ( Baker et al., 1994 ) 4830 ol &
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& Nb.esp Y =19.17+0.79 (X) R2=0.13
—@— Predicted Nb.esp

60 T

gy 2
N
o
*»
+
S
*
*
.
S
»
o et
*
*
*
*
*
*

15 20 25 30 35 40
(ee) g\.m_j‘)bd\ o\zmj\'&‘)\‘);

igymall aliall iyla dxymg dlilmnt orps @hall galssll goasa (5-7 ) J2a

=l Sl Cua e Daaal Aslgall GBllsall ) ST e JaY) llane Bya) s oSl LS LS
alaad 2 Lo o 3ya3l a2gd Aadlil) £ 15Y) sae 2y Aglsaad) @llsall S poiill e % 40 s ClSE Cua
Dellacroce , 1959 ; ) lie S haugiall sl (asall Aahlal)l dadadd) sball & 38 a4
slhasall 2lacY) ae <)l iy ( Porumb et Onciu , 1981 ; Cristafi , 1963 , Soter et al ., ; 1985
Lakkis . 1976 ; Baker et al., 1994; Dowidar , ) : Jie cislalll (aasa & Glalll (e paadl J8 e
& - 1985 ; Delalo , 1966 ; Dowidar et Al — Magraby , 1973 ; Baker et Nourredin , 1985 )
Sl g1l el s 2 e 5 Copepoda Jaj¥) cililase s axe gy o) ¢ VAl S
. ('Unesco, 1983 ) duly il 5uin LS Jawgiall ol cpe dabidal) e la) a4 )lie 4yl gl

s Aplad) 4udy Alsiall ¢ 159 e dubhal) dihie s A Ja)V) Gldlase g5l sl o
Al e Adline Bhlie (& Glas Cus pals i g5 G Lete aall o) LS bl davgie gl
: e ale JSG) Jaugidl

Euterpine acutifrons , Microsetella rosea , Paracalanuy parves , Acartia clausi , Temora
stylifera , oithona nana , .....etc ).

Lasgiall ol (msall o gald) il L LS
(Rose ,1929 ;Gaudy , 1962 ; Sars , 1925, lanora et Scotto di carlo, 1981 Zorgani ,
1985 ; Chritaki et al ., ; 1995 ).

SE) =l g
( Hure et Scoito Di Carlo , 1968 ; Regner , 1985, 1979 )
Galadl) (s
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(Lakkis et Abboud , 1976 ; Baker , 1994 ; Dowidar et El — Maghraby , 1970 ; Pasture ,
1976)

P onalhY) Jmdl) e )Y Gl amy il S
(Vervoort , 1965 ; Binet et Dessier , 1971 )
el mlalls sl sl i
( Sewell , 1984 ; Gaudy , 1967 ; Scott, 1909 ; Michel et al ., 1985)
SN Aigee ) dgadan cad gl L Julilly 4ikld dadas gl o Ll Basall £ 151 aliea ()
Pl
Microsetelle norvgica , M.Rosa , Calanus helgolandicus , Copilia mediterannean

,Pleuromamma abdominalis , P.gracilis ,Lucicutia flavicornis , Macrocetella gracilis |,
Haloptilus sp . ( Lakkis , 1976 ; Pasteur , 1976 ; Vives, 1967 )

A ohall Gulatll dag (bl — Capd ) syl gl P <l e g1 oda jsels judy 1ag
Ll . Sl dgaall Jladl) LIl cllee J=éy ((Patriti , 1984 ; Pasteur , 1976 ) 35l oda & Chasy

flgie S dpualla] Apntans Al (3lleaS Lgie daall i aih Alsisal) Ladand) ¢ 1583
Lucicutia clausi , Centropagus violaceus , Pontella brevicornis , Isias clavps |,
Mecynocera clausi , Lucicutia flavicornis , Calocalanus pavo , Ctenocalanus vanus ,
temora longicoring .

( Lakkis, 1976 ; Rose , 1929 ; Sars, 1925 ; Furnestine , 1966; Gauds , 1962 ; Giron
1963, Garcia et al ., 1981 , Dowidar , 1985 ; Hure et Scotto di Carlo, 1968 )

(Lakkis , 1976 ; luwssiadl sl 3 ol Ul e dagltiad cluiseS 2l ¢ 1sY) any oy
¢ il hugidl adl e sasay paidy g3l « Calanopia elliptica g5l o WS . Halim , 1976 )
Jall sa WS ((Lakkis, 1976 ) sea¥l jadl e aaa aleas galed) aigd) Jua¥l cld ¢ 1531 (e ying
( Lakkis , 1976 a ) pontilina s Dowidar , 1985 ) Calocalanus pavo : guesill duall Lead
. plumata

St.B6 dlasall dalig d5kdll cllaadll 3 Jap¥) cildlaad e gl Sl Aap daale DA 0
1385 eualy IS g g 1Y) 220 (all) Cum Badlall Bllsall o il Sy pugll Slaally bl il Jaadls
Ll @lgall (mgn e g linl of LS LABLe 3hlie 3 (1988) Steinberg Jé (e Lo 4ilaadle & L
ol b e A ) bl jlaall all oS cilallall (s DA ddasall oda & A8 sdiall

A il Qe (g a2l 4 aas lisnSsuel ae Jag¥) Cililiaal ol QS Ly DA e
Dseally g 1Y) Gy il 388 ((CligSsuel) S5 @il aaly ) (SEBB) o (B lisSsyuel SI
Oithonidae 4las g\)ﬁj A. clauri 5 A. grani cue sl dalay Acartia (sl t‘)ﬁs Uandll o2a 4
. Clausocalanus spp . s Paracalanus parvus cuesll X<, O. nana gsll dald
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5 Acartia spp Aalss glsV eda dals o dead ) cluball sy g

Gl S g el Eishill Leia s lislall e Oithona spp
( Yannopoulo et Yannopoulos , 1976 ; Mironov ,1969 ; Arfi et al ., 1979 ; Moraitou
— Apostopoulou , 1976 ; Buttion et Grottoli , 1992)

agliye AdaaaS Wjlic) (Say ) ¢ St.B5 dhaadl & Acartidae aluad g lgl 5l ¢ lin) of LS

U8 (e Basiall saall (e suse 3halie b ad) adl 38 ¢ i) DL s Ailaia ana L )
( Lakkis et kouyoumjian, 1975 ; Benon et al ., 1977 ; Baker etal ., 1994)

Giliagl din @lisSsHnell dead e Harpacticoida I axlill ¢ 15580 dylle 5,08 Laadle o5 @l
(Papathanathssiou et al., Ll Glad) pans pe Gib L lay ¢ SEB6 dlaadll & juS IS5
(L St.B6 dhadll & easnsy jaa 3 ) Tishe guindl g 15l daglia o gl @iluly @i LS 1994)
S Calanus g lsf of Load o83 yuaall (e . ((Daia venezia, 1978 ) cilisSs nell (e dlle 815
Jio b Whe G oudl 8 ¢ al) P ¢ SEBE ddasall 3 dualay hill dealal) Gllasall 3 g
(@ lsSoHud oo e 38K dleaidl g1sY1 e C. helgolandicus gsill iiegs Ghldl o3
Spooner and Corkett , 1974 ; Yannapoulos et Yannapoulos , 1976 )

Pontellidae ¢ 158 &shll Adlall Lty A g pnall £ 1581 any agmy ausdi (Say AT Lali (e
358 DA sy S nell 515 (aliasl ¢ St.BE dasdll 8 Glallall ey A W ye 5 Corycaeidae s
cAdaad) Gl b laysels

Mecynocera clause , Oithona similis , Calocalanus stuliremes , &\}fy\ LPEONS)

alaadll & Oncaea curta , Acartia grani , Oncaea venusta , Cymbasoma longisinosum

Gyl layy Gilly ¢ StB4 ddasd) & Ulaly ¢ s2)l) culiiall b dalsy cilallall ey DA Lis St.B3
phall 1) o Adll e Jy 38 ¢ Rugiall z)ga¥ls chlal) A5 a Aai leie Ayl StB3 ddaadll e L)
A el alaee 3 5aY) Aaad) 8 Lo dadipe o5

& Cladocera s) c» E. Tergestina s Evadne spenifera cuesill sylass Jos il 34w
(Pasteur 1976 ; Baker et Lakkis, 1981) : Jis lavgiall jaudl (he dilisa (3halia & ABiLedll iludyal)
s sassll 8 (Rodrigura ,1981 ; Valeroetal ., 1981 ) « (sl s & al ., 1995
Moraitou — ; 1977) 5 Sslys¥) sl & (Specchi et Fondauman . 1977 ) ¢ Jaugial
. Aglisll sLall & (Apostolopoulou et Kiortsis ,1974

E. s E. spenifera cuesil) of ¢ saamal gl leilly S asill Jaad A e Laadls
s St.B3 dlasdll & Wysels Hhainds Cinall DA el Wysels DA (e 3l (usa tergestina
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Pastuer et al., 1976 ; Moraitou — Apostolopoulou et Kiortsis , <luha ae 385 L 13ay cayyal)
. 1977 ; Ckristaki et al ., 1995)
Ulals St.B4 5 St.B5 « St.B6 4kl cilbaall 3 S5 28 E. Tergestina gsill sl of LS
sda 3 ligSyymell 3SI cabie ad Jiad (e a2l o PIA SEBB ddasall 8 0)5eda jainds SEBI
Gllaaall cuas E. spenifera gl gd  celld oo pSall e sl e il) 13a Jalid e Jay lee ddasdll
Ciligs S g yuell aliall aill Qa5 3 dalig SEB4 5 StB6 oyithad) b Lol (le s aghill daalal)
Moraitou — clasdle ae @i L J3a; dabill oLall Dise ojlie) (Say lee 5aY) dbsdll b
.Apostolopoulu , 1976 ; Anagnostakia et Siokou — Frangou , 1985 ; Lakkis , 1981
(1 claade e B8 canall 8 ales L o)l P& Podon intermedus gl Hseds ()
Gl s sl s Penilia avirostris gl sela Limy . Christeki et al ., 1995 )
&b Abua baaly A o sdgmy el Cua dug ) sl 8 45y S5 L1y ( Lakkis , 1996)
( Christaki et al ., 1995 ) s)all caas Cladocera (s dll cle i g )5l LS sy L S5t.B3 ddasll

Isopoda , Nematoda , Cumacea , Tanaidacea , Juyeill (axd dalil) g1sY) jseds IS

iy Al S OB Wye, Euphausiacea , Ostracoda , Ctenophora . Mysidacea . Amphipoda
e 8 Aala Aoy

ibadl & Echinodermata alall <ilSsd 353 o« Echinus miliars  gsll cliy Hseda o)

o (e ) Aalail) SLOU aluadig bl olat g sill 138 dpulua e Jy 8 St.B2

t\jﬁ!\ (= ( Chaetognatha adll «lSsi 5503 ) S. friderici 5 Sagilta inflata  olesil) 2
( Lakkis s isadaudall oludl & (11976, Pasteur) <l agl)l coylil Lo 1oy cpmlalll (a8 dailal
Agysadl ol & ((Baker etal .,1994) 5 dutulll oLl 3 1977)

(ol Gl 3 han Dol ey Wiy bawgiall 8,80 (=l 3 S friderici gl S
. Andreu, 1985 ; Gamulin, 1977 ; Gamulin et Chirardelli , 1985 )

Buss Jag b1 ¢ 1581 e S, friderici g5l o€ o (1976) Halim oS3 Lae sl e
b3l bl ity LAY 13g Baad) 15V e sl 4 ) mladl) (= 3 S, setosa gl olSe
- Agdandil) oLl 3 (1976 ) Pasteur oS3 Lo e Liuh 3 GyysSiall cuesill ekl

55 Pla LA Al Aallal slall 8 g1l 7 ) deas yaill o2a B gl e o] S ol &
8 5pail) o2 &1l &5l Aalgdl CBEAY) ) iy 8 Lee ( Baker et Noureddin, 1995) s (sed

gl oludll
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Glaball e paadl 4 Ll s W e Appendicularia bl gsnl ddiadl) &fyanl) cada)
Appendicular ¢sils (Unesco, 1983 ; Halim, 1976 ) +tuall S\ Fritillaria gusll ¢ 150 ) selaS
& canall 4y Pla Oikopleura dioica gsil sl of WS ( Halim,1976) awall s sicula
i) go il 13] msall dae (il S5 A pad Ad)d ae (360 eAN 8 an e jedadl Gl aey e lidl
. ( Fenau et Gorskey , 1981 ) 3} all

Gllasall lgd Loy dugynal) il e 4 ale <G ¢ Appendicularia glsl sl Jy
( Moraito - leie Tsldl iy Llug¥) IS ¢ 1sV) oda Jead 58 e St.B4 , St.B5 , St.B6
. Apostolopoulou , 1976; Anagnostakie et Siokou- Frangou , 1985)

e an Ba3me il P e J<5 Thalia democratica g sill dalay Ul 350y sels (3
¢ (Baker, 1990 ; Brconnot, 1971 ) gl & ¢l 13¢1 48 ymall dygaall Al aa iy jally )l
Opliie uin Vs uis Gpsh e 4 o3 551 Lal Thalia democratica gsill Cafisll selall asnys
. (Braconnot et Jegu , 1981 ; Baker , 1990) 1Y) sai 8 50l dejud) ) Gl

e b samal gl 3L e lewd i< Globigerina bulloides  gsill s
ol ISy s Jasgiall pally B8 (sl g DS b g sl 1aa sl 885 (Foraminifera ) cilyad)
. (Harman , 1981 , Pasture 1976 )

Sle G Giumy 53 Cirripedia Ja)¥! <lalsd e Balanus 31 Guis sl ddls dape DA (e
Al Gllasall 4 ala S Guial) e iy el pudy o (S dally adl dilaie 8 dgllall saal)
) Aol sV 8 Guiad) 13gd aledl sedal) Aaadla (pes ¢ aie Bamdl Gl 8 5ol ISy flalall (g
A5l olpall alimdi e Jay Dkl illandl) e il salaily SEB3 Alasdll & Gl (au)lly Canall
. daall

syl o Dsams Alsaall Blsadl o) U ae Ahjlie Tan AL CLanlSl) ol 5y Adlaiall il ¢

gdl o i o J8 S asedl Gan ¢ clelusae el Y Al 8ye3ll 038 il gadi ) 8yl

Capall Dla 28I 5eiY) A layseds of LS ¢ dugynad) sball 5l o2 ¢ 15V adaiiall selall oy 38

Jemit e L Jyy ol 6 Uil lysels aaes ((StB3 dlaaddl 3 Wle) Capall 3 J8 U< wn)lls
ylad) oluall 53a3 52

By ol s (A S g ) e et Auball o3 8 Aaasall Cjsagyuel g5 Al

& <X (Lakkis et Zeidane , 1985 ; Goy et al ., 1991 ) Zululll Aahlall slull & leaana o
D lsYS T giall el (g ddbide ol
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Podocoryne areolata , P. minima , Persa incolorata , Obelia sp . , Rhoplonima velatum ,
Agliura hemistoma , Podocoryne mimuta

- (Goy, 1974 ) Lugdl adll e A
Benovic, 1977 A _Sslys¥) jadl L Zanclea costata gsill aaad & dilull ¢ 1550 dilayl
A ¢ (Lakkis et Zeidane , 1985 )oyiililll (mps b Gaoa Alaasd) £ 159) 0 581 g aill yiiags ()
pels) ) el s
Aglaura himistoma , Eirin viridula , Rhopalonema velatum
Geds Al ladgrg yuell A lysasag yuell g5 (IS . (Pasteur, 1976 ) dvuhauddl) 45kLal oLl

¢ Jyaill il 8 SEB3 dlaad) b laysels i) WS Canall 3 Luadie] dug el Gllsall clie 3 Ul
Al Lty L sjlall oluall g 15891 030 Aall e Jay Las cilanall ods e layseds el ) il yagl) dalsg
c Jsadll aran A Cpeds Cus Ll il A1) Siphonophora g sl 8 desill s3a aas
e 15300 s 5 ully Al Aaklall olaad) & sa0sall Aglsan) Sllsall g )l 2ae 43lha
ALl ol 5 lesy 747 Aplalll Aallal oball s(le ] 78) SN Ayad AAkULil sl b saaall b
el e ol Gass o Js A Sl aedy ¢ (il Jag¥) cilbilane 330 ) Lesi180 dppadl
- (Unesco , 1983) 4slsall 3llsall (gsuall ¢ ouilly Javi giall jad) (3lalia
AU Apaal AALLEY olaall 8 Alsual) Gl Luilly Auhll 238 8 sa0sall £ 159 e g lin)) o ay
AEDU ole 8 el iy ol ) 5 Harpacticoida I 5 culudsrs yuedlS Le @) ¢ 15V any 35ms ) 2smy
(Apba dase ¢ elia ¢ awa Cipa ) oiihid) 3 dugynall oluall 4hy S 25mg ) 8L ¢
C A s aae b adla) ) B 5 e JS 8 sailud) g 1Y) cadial ) sag Lae
Clad Y Al bl 5 g padl) oladll o IS b Boanl) 1Y) dae B Sl Bl (Sas
: leaal 30
DYl o a1 ) o Ichtyplankton dis Microzooplankton aagall aplsall (sllsell cul<i-1
CAgllll oLl b g siill e %35 Mea ¢ Ll b
& ble 20 eSS ) i) Laiy sy ale e Wiahy Copal Cua dlpall L0l sl Cdal-2
»Aaitdl) ol
Al sld) 8 275 ) il Lai (20.5) dgsdaud) dadal) e a4 olieY) jasii-3
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: kIl 6-5

e300 s and 5 G Ay paall olual) 3 Agilanl) Gllsall goall pamill ie duball Cyelal
L dpaad) 2akll by dagyall Clyiesk€l) e lyde puay gianlae 55lati Y dilaie i dadk 13 (DA e

POl ek ay s dals AlSas Abe) il ilgal) Bllsall e gl S5 aad
Avwaldll Gllaall b gaill gailin ) o lae dnlgpadl @lleall ol casSyll e s Gl —]
aae s Apdial) ZOLY) a)lsd s Alad) Ll V) ADle 43 Lo 13y dadaill cilasal) pe A )lie &gl
- Algaa) Bgal) g )il
ol ) s lsl (PIA lpaliasl 535 Cua Ailad) Glleall ol Sl o S il gl -2
3s3n Gana Bhally Al Gllsall plgl e Gn Anlagy) BLEY) ADle aie i Lo I3ay gl
.+ leie Alxinal) daliy dime
Cun (e Al @lsal) A gena e Duaal SISV 5500 Copepoda Jay) cilidlass 5ye) ciSs -3
Lllsad) Gl S g gnil e %40 ea S e sill S5l
Lusally yeal) jalls oaudla) ) (Jie ddlide Jgeal <13 ¢ 15l ) Gyl slaall (e 551l 2525 —4
. sigl
c gl ae Alalciall ol Aleaiall g 151 any o Cajpaill &5 =5
St.B3idasall b ald I yels Al syladl sluad) Calli 3 ¢ 15Y) (e a3 5 -6

105



References:

Aiham E Jabbour, Hani Durgham, Cathrine R Mansour. Effects of Different Salinities on Pre-
reproductive, Reproductive and Lifespan Characteristics of a Bisexual Population of Artemia
franciscana. International Journal of Oceans and Oceanography. 8 (2), 2014, 87-94.

Allen, K. R. 1971 - Relation between production and biomass . J. Fish . RES . Bd . Canada 28: 1573-
1581 .

Angel ,M. V., 1984- Detrital organic fluxes pelagic ecosystems . In : Fasham . M.J. R. (ed) Flow of
energy and materials in marine ecosystems, NATO Conference Series IV . Mar .Sci. 13: 475-516.

Arai Mary Neadler , Jefry A. Ford and John N.C. W hyte,1989-Biochemical composition of fed
and starved Aequorea victoria( Murbach et Shearer ,1992)Hydromedusa J.Exp.Mar. Biol . Ecol.,
VOL. 127, PP. 289-299.

Austin, J . 1971- the sterol of marine invertebrates and plants . Adv . Steroid . Biochem . Vol . 1, pp.
73-96 .

Baker M. (1996)- Les évolutions spatio-temporelles de la biomasse zooplanctonique dans les eaux
cotieres de Lattaquié entre 1991 et 1994. XXXV Science Week, 2-7 Nov. 1996; Aleppo- Syria

Baker M., Noureddin S. & Youssef A.K. (1992)- Etude préliminaire de I'hydrochimie et du

zooplancton dans les eaux cotieres syriennes en face de Lattaquié. XXXIINd Science Week:
Novembre 1992. Book: 2, Part:2, Damascus, SYRIA.

Baker M., S. Noureddin , N. Hamoud , H. Mayhoub , and A. K. Youssef , 1994 — Influence des
caracteristiques hydrochimiques des eaux cétiéres de lattaquié sur les communautés phyto - et Zoo -
planctoniques . Tich . Univ. Jour. for studies and Sci . Res : Numero special,71-125.

Baker M., S. Noureddin et A. K. Youssef , 1994 — Estimation préliminaire de la Biomasse
zooplanktonige et des quelques flux de matiére dans les eaux cétiéres de Lattaquié. Tich . Univ.
Jour . for studies and Sci . Res: Numero special, 21-44.

Baker M.; Durgham H. Effet de la pollution sur la composition spécifique et I'abondance du zooplancton
dans les eaux cétiéeres syriennes. marine pollution “Monaco, 5-9 October, 1998, (393-394).

Baker M.; Durgham H. Pollution effect on specific composition and diversity of zooplankton in Syrian
coastal waters. Marine pollution “Monaco, 5-9 October , IAEA-TECDOC-1094, 1999, (393-394).
Bamstedt , U.1986 - chemical composition and energy content . in the Biological chemistry of marine

copepods (E. D. S. Corner an S.C. M. O Hara ,eds), P,P. 1-58. Clarendon press, Oxford .

Bendschneider K. & R. J. Robinson , 1952 — A new spectrophotometric method for determination of
nitrite in sea waters . J. Mar . Res ., 11,87 - 96 .

Benon P., B. Bourgade and R. Kantin , 1977 — Impact de la pollution sur les écosystemes
Méditerranéens cotieres — aspects planctoniques . Thése 3 cycle . Universite Aix — Marseille 11 .
Benovic A., 1979 — zooplankton biomass of the Adriatic sea — present status and problems . Nova

Thalassia, 3 ( suppl. ), 137-149 .

Benovic A., 1977 — Zooplankton biomass in the surface waters of the adriatic sea. Rapp . Comm . int .
Mer Médit., 24 (10) , 119 -120 .

Biggs,D.C.,1977- Respration and ammonia excretion by open ocean gelatinous zooplancton . Limnol
.Oceanogr., 22: 108-117.

Bligh E.G. & W.J. Dyer; 1959. Arapid method of total lipid extraction and purification . Cana. Journal
of Bioch . & physiol .,37(8): 911-917.

Bode A .& Fernandez E., 1992- Variability of biochemical composition and size distribution of seston
in the euphotic zone of the Bay of Biscay : implication for micro plankton trophic structure .
Marine Biology 114, 147-155 .

106



Bougis , P., 1974 - Ecologie du plancton marin 1l Le zooplancton . Masson et C°*EDITEURS 120 ,
Boulevard Saint -Germain ,PARIS -VI .

Bougis p ., 1974- Ecologie du plancton marin : le phytoplankton . Masson et cie ( Edit. ) paris, 196 p

Bougis P., Fenaux L, Dezilier M., 1965- Conditions hydrologiques a Villefranche pendant les
annees 1962-1963 et 1965. Cah.Oceanogr., 17 (10): 685-701.

Braconnot ,J.,C., 1963 — Eutde du cycle annual des salpes et dolioles en rade de villefranche — sur —mer
,J .cons., 28 (1) : 21-36.

Bradley, B.P.Lane, M.A. and Lana ,M.A. and Gonzalez,C.M.1992-Amolecular mechanism of
adaption in an estuarine copepod . Netherlands Journal of sea Research 30,3-10.

Buat-Menard P. J. Davies , E. Remoudaki , J. C. Miquel . G. Birgametti , C. E. Lambert . V. Ezat
, C. Quetel . J . La rosa et S. W. Fowler . 1989 — Non — steady state biological removal of
atmospheric particles from Médit erranean surface waters . Mature . 340, 131 - 134 .

Carli A., L.Pane ,T. Valente & S.Catta ; 1991 . Lipid and protein content of jelly fish from the
Ligurian sea . First results. MAP Tech . .Rep .Series ,No. 47: 236-240 .

Casanova-Soulier, B.,. 1968 — Les euphausiaces de Mediterranee . Comm .int Mer .Medit., Comite
plancton : 62 pp .

Cattaletto ,B.and Fonda umani ,S.1994- Seasonal variation in carbon and nitrogen content of Acartia
clausi ( copepoda , calanoida ) in the Gulf of Triest ( Northern Adriatic Sea ) . Hydrobiologia
292/293,283-288 .

Checkley , D. M. and Miller, C. A. 1989 - Nitrogen isotope fractionation by Oceanic zooplankton
.Deep - Sea Research 36 A, 1449- 1456.

Christou E., I. Siokou — Frangou et E. papathanassiou ,1995 — Annual cycle of Cladocerans in the
Saronikos gulf ( Hellas ) . Rapp. Comm. Int. Mer Medit ., 34 , 206

Conover ,R. J. And Huntly , M. 1991 -Copepods in ice - converd Seas - distribution , adaptions to
seasonally limited food , metabolism , growth patterns . and life cycle strategies in Polar Seas
Journal of marine systems 2, 1-41 .

Corner ,.E.D.S. & C.B.Cowey .,1968 -Biochemical studies in the production of marine zooplankton .
Biol - .Rev. 43,393 -426

Corner E.D. S., Daves A.,1971 - plancton as afactor in the nitrogen and phosphorus cycles in the sea ,
Adv , Mar . Biol .,9, 101-204.

Cowey , C.B., and Corner, E.D.S.,1966 - The amino acid composition of certain unicellular algae and
of the fecal pelletes produced by calanus finmarchicus when feeding on them , in some
contemporary studies in Marine Science ,H .Barnes, ed ., London ,G., Allen and Unwin LTd ., 716
Pp.

Cowey, C.B. & Corner , E.D. S., 1963a . On the nutration and metabolism of zooplankton . Il . The
relationship between the marine copepod . calanus helgolandicus and particulate material in
plymouth sea water interms of amino acid composition .J. mar . biol . Ass.U.K. 43,495-511.

Cowey, C.B. & Corner , E.D. S. , 1963b- amino acid composition and some other constituents in
calanus finmarchicus . .J. mar . biol . Ass.U.K. 43,485-493.

D’Elbee J.et J. Castel , 1994 — Evolution spatio — temporelle du zooplankton dans le bassin d °
Arcachon , le role des variables de milieu . Cah . Biol . Mar 36, 33-45.

Dagg M., cowlest T., Whitledge T., Smith S., Howe S., Judkins D., 1980 - Grasing and excretion by
zooplancton in the peru upwelling system during April 1977, 27,1A,43,60

De la Bigne C. 1985- Etude du métabolisme nutritionnel et des variations spatio - temporalles de
I'environment trophique potentiel de Meganyctiphanes norvegica (Euphausiacea ) , These de
Doctorat , De l'universite P. & M. Curie , PP:137.

Delalo E. P. , 1966 — The zooplankton of the eastern Mediterranean (Levantine Sea and Gulf of Sirti ).
Okeanogr. Kom. Akad. Nauk. SSSR , 62-81 .

Dowidar N., 1985 — Epipelagia copepoda of the south eastern Mediterranean, general remarks. Rapp.
Comm. Int. Mer Médit. , 29 (9) , 239-243 .

107



Drietes ,A. V., Pasternak , A. F. And Kosobokova , K.V. 1994- Physiological characteriestics of
antractic copepod calanoides acutus during the late Summer in the Weddell Sea . Hydrobiologia
292 /293, 201 - 207 .

Dubios M., K.A. Giellet , J.K. Hamilton, P.A. Rebers & F . Smith; 1956 . Colorometric method for
determination of sugar and related substances . Analytical Chemistry , 28: 350-356 .

DURGHAM H. Contribution in study of biology and culture of zooplankton (Calanoida) in Coastal water
of Lattakia (SYRIA). Ph. D. theses Tishreen University. Lattakia-SYRIA. 2002, 327pp.

DURGHAM H. First records of Phyllorhiza punctata von Lendenfeld, 1884 (Cnidaria. Rhizostomeae) from
the Mediterranean coast of Syria. International Journal of Oceans and Oceanography 5 (2), 2011,
153-155.

DURGHAM H. Study of zooplankton in coastal water of Banyas. M.Sc. theses Tishreen University. 1998,
Lattakia- syria.181pp.

DURGHAM H., IKHTIYAR S. First records of alien toxic algae Heterosigma akashiwo (Raphidophyceae)
from the Mediterranean Coast of Syria. The Arab Gulf Journal of Scientific Research 30, 2012, 58-
60.

DURGHAM H.; IKHTIYAR S., First record of Discomedusa lobata Claus,1877 (Cnidaria. Scyphozoa) in the
coast of Syria. SSRG International Journal of Agriculture & Environmental Science 6 (2), 2019, 75-
77.

DURGHAM H.; IKHTIYAR S.; Ibraheem R. First record of Pelagia noctiluca (Forssk dl, 1775) on the coast
of Syria. Marine Biodiversity Records 9 (1), 2016, 39.

DURGHAM H.; IKHTIYAR S.; LAHLAH M. Distribution of Ichthyoplankton and First Record of Larval
Cyclothone Braueri in Lattakia Coastal Water (SYRIA). International Journal of Oceans and
Oceanography 8 (1), 2014, 39-45

DURGHAM H.; IKHTIYAR S.; LAHLAH M. Seasonal Variations in Biomass and Abundance of Zooplankton
in Coastal Waters of Wadi-Kandil, Lattakia, Syria. International Journal of Oceans and
Oceanography 6 (1), 2012, 1-8.

Hani Durgham, Samar lkhtiyar, Murhaf Lahlah. A Temporal and spatial Study of the variations of total
abundance of values for Ichtyoplankton and zooplankton dynamics in Syrian northern coastal
waters. Tishreen University Journal-Biological Sciences Series, 34 (2) 2019 , 69-86.

Hani Durgham, Samar Ilkhtiyar, R lbrahim. Biodiversity and abundance of Planktonic Cnidaria
(Siphonophorae ) in Lattakia Port. Tishreen University Journal-Biological Sciences Series, 37 (5)
2019, 197-218.

Hani Durgham, Samar lkhtiyar, Samer Mamish. Temporal and spatial changes study of zooplankton
abundance and biomass in the coastal water of the Latakia city. Tishreen University Journal-
Biological Sciences Series, 41 (4) 2019, 111-130.

IKHTIYAR S.; ALALI B.; HALLOUL R. Temporal and Spatial Changes of Turbid ity and Fecal Coliform In
Syria. International Journal of Oceans and Oceanography (1J00), 9 (1), 2015, 49-53.

IKHTIYAR S.; DURGHAM H. Contribution a I'étude du scyphoméduse Rhopelima nomadica dans les
eaux cotieres syriennes and biochemical composition. J Union Arab Biol Cairo A Zool, 2002.

IKHTIYAR S.; DURGHAM H.; BAKER M.; Contribution to the study of the scyphomedusa Rhopilema
nomadica in Syrian coastal waters. Journal of Union of Arab Biologists Cairo A Zoology, 2002, 227—-
244,

Kremer,P. 1982- Efect of food avilability on the metabolism of the ctenophore Mnemiopsis mccradyi.
Mar .Biol ., vol .71, pp. 149-156.

Kreps E. & N. Verbinskaia ; 1930 - Seasonal changes in the phosphate and nitrat content and in
hydrogen ion concentration in the Barents Sea . J. Cans ., 5: 329-346.

Krohn A.,1855-Uber die fruhesten entwicklungsstufen der Pelagia noctiluca. Arch.Anat.Physiol.,491-
497.

108



Kuiper J., 1984 — The fate and effects of dispersants and dispersant — treated crude oil in marine model
ecosystems with different mixing regimes . Report R 84 / 167 of TNO for the commission of the
European Communities, Directorate General for Environment , Consumer protection and Nuclear
safety. 79 pp .

Lakkis S., 1977 — Les chaetognates des eaux Libanaises — observations faunistiques et écologiques .
Rapp . Comm . int Mer Medit ., 24, 10, 137-138.

Lakkis S., 1990 — Vingt ans d’observation sur le plancton des eaux cOtiéres Libanaises , Structure et
fluctuations interannuelles. Bull. Inst. Oceanogr., No. Special. 7, 79 — 89 .

Lakkis S., M. Avian , P. Del Negro et L. Rottini — Sandrinii , 1990 — Les scyphomeduses du bassin
levantin ( Beyrouth ) et de L’ Adriatique du nord (golfe de trieste) : Comparaison faunistique et
écologique . Rapp . Comm . Int . Mer Médit., 32 ( 1), 220.

Lakkis S.,1994 - Communauté planctonige des eaux néritiques Libanaises , structure et Dynamique des
populations . Lebanese Science Bulletin ., 7 (1), 69-93.

Lakkis,S.,1971 - Contribution a L etude du zooplancton des eaux Libanaises . Mar . Biol ., 11: 138-148.

Larson , R.J., 1986-Water content , organic content , and carbon and nitrogen composition of medusae
from the northeast Pacific . J.Exp.Marin . Biol .Ecole.vol .99,pp.107-120.

Larson R.J.,1987-Daily ration and predation by medusae and ctenophores in saaich Inlet , Britsh
Columbia .Neth .J.Sea Res.,21(1),35-44.

Larson R.J.,1987-Trophic ecology of planktonic gelatinous predators in saanich Inlet ,Britsh Columbia
:diets and prey selection .J.Plankton Res., 9(5),811-820.

Laton A., R. Ben-Hill and Y. loya , 1992-Life cycle of Rhopilema nomadica: a new immigrant
scyphomedusan in the Mediterranen. Mar.Biol .,112,237-242.

Laval ,P.,Braconnot ,J.-C.& Lins da Silva,N.,1992 - Deep planktonic filter -feeders found in the
aphotic zone with the Cyana submersible in the Ligurian (NW Mediterranean ) . Marine Ecology
progress Series ,79,235,-241.

Laval p. , J. C. Braconnot, C. Carre , J. Goy , P. Morand et S. E. Mills , 1989 — “Small scale
distribution of macroplankton and micronekton in the ligurian sea ( Mediterranean sea ) as observed
from the manned submersible cyana”]. Plankt. Res. 11 (4) , 665 — 685 .

Lee ,R. F. \Hirota . J. & Barnett , A.M. 1971 - distribution and importance of wax ester in marine
copepods and other zooplankton .Deep Sea Res . ,18, 1147-1165.

Legovic T., 1987 - Causes , consequences and possible control of massive occurrences of jellyfish
Pelagia noctiluca in the Adriatic Sea . 11" Workshop on Jellyfish in the Mediterranean , Trieste,
1987, 253-259.

Legovic T.and L. Rottini Sandrini , 1986-Formation and keep in up of Pelagia noctiluca aggregation
.Nova Thalassis,8(2 suppl.),112-114.

Levi D., 1969 — Ossermazioni suppl. plancton del porto di civitavecchia . Pubbl . Staz . Zool . Napoli .,
37 (3),421.

Longhurst A.T., 1985- The structure and evolution of plankton communities. Progr. Oceanogr., 15:1-
35.

Lorenzen C.d., 1967 — Determination of Chlorophyll and pheopigments : spectrophotometric equations
. Limnol Oceanogr., 12, 343-346 .

Lortet L ., 1893 — Poisson et reptiles du lac de tiberiade et de quelpues partie de le Syrie . Arch . Mus .
D’ Hist Nat, Lyon . (3), 99 — 194 .

Lowry O.H., N.J. Roseborough , A.L. Farr & R.J. Randall; 1951 - protein measurment with the
folion phenol reagent .J. Biol . Chem ., 193: 265-275.

M Lahlah, H Durgham, S Ightiyar. A Temporal and spatial Study of the variations of total abundance of
values for Ichtyoplankton and zooplankton dynamics in Syrian northern coastal waters. Tishreen
University Journal-Biological Sciences Series. 34 (2), 2019.

Malara G. & R.Charra ; 1972. Dosage des gulcides particulaires de phytoplancyon selon la methode
de dubios . Notes de travail no. 6 , Universite de Paris VI.

109



Malej A.,1987-Rates of metabolism of Jellyfish as related to body weigth, chemical composition and
temperature. 11" workshop on Jellyfish in the Mediterr anean, Trieste,1987:253-259.

Malej A., 1985 — Diameter , Wet weight and dry weight in Pelagia noctiluca ( Forskal ) . Rapp .
Comm . int. Mer Medit ., 29, 183 - 184 .

MAMISH S.; AL-MASRI M.S.; DURGHAM H. Radioactivity in three species of eastern Mediterranean
jellyfish. Journal of environmental radioactivity, 149, 2015, 1-7.

MAMISH S.; DURGHAM H.; AL MASRI M SAID. First record of Aequorea globosa Eschscholtz, 1829
(Cnidaria: Hydrozoa) in the coast of Syria. Mediterranean Marine Science, (2) 13, 2012,261-259 .

MAMISH S.; DURGHAM H.; AL-MASRI MS. First record of the new alien sea jelly species Marivagia
stellata Galil and Gershwin, 2010 off the Syrian coast. Marine Biodiversity Records, 9 (1),2016,23.

MAMISH S.; DURGHAM H.; IKHTIYAR S. First Record of Porpita porpita LINNAEUS1758 ,Cnidaria,
Hydrozoa) on the Syrian Coast of the Eastern Mediterranean Sea. SRG International Journal of
Agriculture & Environmental Science 6 (2), 2019, 47-49.

MAMISH S.; DURGHAM H.; IKHTIYAR S. The first Pelagia noctiluca outbreak off the Syrian coast (the
eastern Mediterranean Sea), five years dfter its first appearance. SSRG International Journal of
Agriculture & Environmental Science 6 (3),2019, 72-75.

Maretic Z., 1984- The bloom of jellyfish Pelagia noctiluca along the coasts of pula and Istria 1977-
1983, With special reference To epidemiology , clinics and treatment . Workshop on jellyfish bloom
in the Mediterraneam, Athens , 1983, UNEP, 83-88.

Maretic Z., F.E. Russell et J. ladavac, 1980 - Epidemic of the stings by the jellyfish Pelagia noctiluca
in the Adriatic . In_: Natural Toxins. Ed .: D.Eaker and T. Wadstrom, Oxford , New York ,
pergamon press, 77.

Margalef ,R.1967- El ecosystem a . In Ecologia marin . Monografia n .14,Fund . La Salle de Ciencias
Naturales , Caracas : 337 -453 . - Ceiancia Naturales, Caracas:377-453.

Martin J.H., 1968- Phytoplancton-zooplancton relationships in Narragansett Bay . Ill. Seasonal
changes in zooplancton excretion rate in relation to phytoplancton Abundance ,Limnol .Ocean g.
13,63-71.

Mary needler A. Jeffrey A. Ford & John N.C. Whyte., 1989- Biochemical composition of fed and
starved Aequorea victoria ( Murbach et Shearer, 1902 ) Hydromedusa . J.Exp. Mar. Biol . Ecol.,
VOL. 127, PP.289-299.

Massera Boitazzi E. & M. G. Andreoli , 1977 — Seasonal quantitative observations on the zooplankton
in several coastal zones of the Ligurian, Tyrrhenian , lonian and Adriatic Seas . Rapp. Comm. Int .
Mer Médit ., 24(10), 121-122 .

MOHAMMAD SAID AL-MASRI, SAMER MAMISH, MOHAMMAD ABDEL-HALEEM, HANI HANI
DURGHAM, 210Po and 210Pb concentration in zooplankton of the Syrian coastal waters (eastern
Mediterranean Sea). Mediterranean Marine Science 20 (2), 2019, 320-325.

MURAT BILECENOGLU, JOSE EF ALFAYA, ERNESTO AZZURRO, R BALDACCONI, YO BOYACI, V
CIRCOSTA, LJV COMPAGNO, F COPPOLA, ALAN DEIDUN, HANI DURGHAM, FURKAN DURUCAN, D
ERGUDEN, FA FERNANDEZ-ALVAREZ, PAOLA GIANGUZZA, G GIGLIO, M GOKOGLU, M GURLEK,
SAMAR IKHTIYAR, New Mediterranean marine biodiversity records (December, 2013).
Mediterranean Marine Science. 14 (2), 2013, 480-463.

NIR STERN, ALI BADREDDINE, GHAZI BITAR, FABIO CROCETTA, ALAN DEIDUN, BRANCO DRAGICEVIC,
JAKOV DULCIC, HANI DURGHAM, BELLA S GALIL, MOHAMMAD Y GALIYA, SAMAR IKHTIYAR, New
Mediterranean Biodiversity Records (July 2019). Mediterranean Marine Science 20 (2), 2019, 409-
426.

Ryther J . H. and W. M . Dunstan , 1971 — Nitrogen , phosphorus and eutrophication in the coastal
marine enivronmint . Science ,171, 1008 — 1013 .

110



Sakarya M., | . Salihoglu and C. Saydan , 1985 — Distribution of dissolved and dispersed
polyaromatic hydrocarbons ( PAHS ) along the Turkish Coast. VIII Journ . etud . pollut . mar Med
., Lucerne, 1984 . C.I.E.C.M., 509-518 .

Samar Ikhtiyar, Hani Durgham, Bader Alali. Horizontal and Vertical Distribution of Chlorophyll
phaeophytine and Bacteria in The Natural Borg Islam During Spring and Summar. Tishreen
University Journal-Biological Sciences Series, 37 (3), 2016.

Samer Mamish, Hani Durgham, Samar lkhtiyar. First record of Leucothea multicornis (Quoy &
Gaimard, 1824) off the Syrian coastal water, (eastern Mediterranean Sea). SSRG International
Journal of Agriculture & Environmental Science. 6 (4), 2019, 1-4.

Sars G.O., 1925 - Copepodes Particulierement bathypelagiques Provenant des Campagnes
Scientifiques du Prince Albert ler de Monaco. Res. Comp. Sci. Prince Albert I, 69, 1-408 .

Scaccini — Cicatelli M., 1973 — L’apport en sels nutritifs a I’ Adriatique occidentale par quelques cours
d’ eau . Rapp . Comm . Int . Mer Meédit . 21 (7) , 333-335.

Schmidt S. , P. Nival , J. L. Reyss , M. Baker et P. Buat — Menard , 1992 — Relation between 234"
scavenging and zooplankton biomass in Mediterranean. Oceanologica Acta — Vol . 15— No. 2, 227
-231

Scoit A., 1909 — Free—Swimming, Littoral and parasitic Copepoda. Siboga Exped., 18,324 p .

Scotto DI Carlo ,B lanora ,A .,Fresi , E., and Hure , J., 1984 - Vertical zonation pattern for
mediterranean copepods from the surface to 3000 m at a fixed station in the Tyrrenian Sea .J
.Plankton Res ., 6: 1031 - 1056 .

Seguin G., 1972 - Sur la presence ,danse les eaux d, Alger de Copepodes consideres comme d origine
Atlantique . Bull .Soc . Hist . nat . Afr. Nord. Alger 63(3-4): 25-31.

Sen Gupta R., 1973 — Thesis univercity of Gothen Burg , Sweden . Edited by K. Grasshoof, M.Ehrhardt
, K. Kremling , 1983 .

Seridji R. and S. Dallot , 1995 — Repartition et comportement des crustacés décapodes dans deux
régions de la Méditerranée , le bassin Algerien et la Mer Adriatique . Rapp . Comm

Serrazanetti G. P. , C. Pagnucco, L. S. Conte and R. Artusi, 1994 — Aliphatic hydrocarbons and
linear alkylbenzines in zooplankton from the Gulf of Trieste . Chemosphere . 28 (6), .
1119-1126.

Serrazanetti G.P. , L. S. Conte, P. sortesi, C. Totti and R. viviani, 1991 — Seasonal variations of
aliphatic hydrocrbons in Sardina pilchardus ( walb. ) ,( teleostei , clupeidae ) Tissues. Mar . Chem .
32,9-18.

Serrazanetti G.p. , L.S. Conte and O. Cattani , 1989 — Aliphatic hydrocarbin and sterol content of
zooplankton of the Emilia — Romagna coast ( northern Adriatic ). Comp. Biochem . physiol . 94 B,
143-148 .

Sertorio T., 1956 — Zooplancton superficiale delle acque di Genova — sturla con particolare riguardo ai
copepodi . Boll Mus . Ist . Biol . Genova 26(163), 71-101 .

Sewell R. B. S., 1984 — The free swimming planktonic copepoda , geographical distrilution . john
Murray Exped . Sci . Rept ., 8 (3) .

Sharamuca B., 1977- Distribution of Oikopleura langicauda and Oikopleura fusiformis (
Appendicularia ) in the Adriatic Sea. Rapp. Comm. int. Mer., Medit., 24, (10).

Sharamuca B., Vilicic D. and N. Jasprica , 1985— Comparison of quantity of Aendicularia and
nanophytoplanlton in the Eastern neritic region of the Adriatic Sea . Rapp. Comm . int . Mer Médit
229(9).

Sheldon R.W., Parakash A., Sutcliffe W.H., 1972- The size distribution of particles in the
ocean. Limnol. Oceanogr., 17 (3); 327-340.

Sheldon R.W., Parakash A., Sutcliffe W.H., 1972- The size distribution of particles in the ocean.
Limnol. Oceanogr., 17 (3); 327-340.

111



Sicre M.A., R. HO, J. C. Marty, P. Scribe and A. Saliot , 1985 — Non-volatile hydrocarbons at the
sea — air interface in the wastern Mediterranean sea in 1983 . in , VII Journ . Etud . Pollut. Mar
Med ., Lucerne , 1984 . C.1.LE.S.M., 499-507 .

Silas E.G. et p. papameswaran , 1973 — the Calanoid Copepod Family Pontellidae From the Indian
Ocean . J. Mar . Biol . Ass . India, 15 (2), 771 — 858

Sillen L.G., 1961 — the physical chemistry of sea water . Lectures at the international oceanographic
Congress in New York , Septemper 1959 , in : Methodes of sea water Analysis . Edited by K.
Grasshoff m Eherhartdt , K. Kreemling , 1983

Siokou — Frangou and E. D. Christou ,1995- Variabilité du cycle annuel du zooplancton dans la baie
d’Elefsis ( Grece ) . Rapp . Comm Int . Mer Médit ., 34, 217 .

Siokou — Frangou I . and E. Papathanassiou , 1991 Differentiation of zooplankton populations in a
polluted area . Marine Ecology progress series . 76 , 41 — 51 .

Siokou — Frangou I . and E. Papathanassiou , 1991 Differentiation of zooplankton populations in a
polluted area . Marine Ecology progress series . 76 , 41 — 51 .

SIOKOU, 1., ATES, A., AYAS, D., BEN SOUISSI, J., CHATTERIEE, T., DIMIZA, M., DURGHAM, H. New
Mediterranean Marine biodiversity records (June 2013). Mediterranean Marine Science .14
(1),(2013) 238-249.

-Strickland J.D.H.,1960 . Measuring the production of marine phytoplankton .Bull .Fish .Res .Bd
.Can., 122:1-172.

Sumich J.L., 1992 —An Introduction to the Biology of Marine life . WM.C.Broun Publisher , fifth
Edition.

Sunay M., T. 1. Balkas, A. F. Gaines and J. Abbot , 1983 — Distribution and source identification of
pertr6leum pollutants , particularly PAH , in the northeastern Mediterranean .VI Journ. etud. Mar .
Med., Cannes, 1982. C.I.E.S. M ., 207-214.

Takashi M., and I. Ikeda , 1975- Excetion of ammonia and in organic phosphores by euphausia
pacifica and Meridia pacifica at different concentration of phytoplancton .J.Fish ,Res Boardcan . 32:
2189-2195.

Taniguchi A, 1973-Phytoplancton —zooplancton relationships in the Western pacific ocean and adjecent
Seas . Mar . Biol .,21: 115-121.

Taniguchi A., 1973-Phytoplankton-zooplankton relationships in the western Pacific ocean and adjacent
seas. Mar. Biol., 21:115-121.

Thill H., 1937 — Beitrage zur kenntnis der Aurelia aurita (I.) Z. Wiss .Zool . 150.

Tomas C. R., 1981 — Primary production in the gulf of Naples , winter — spring 1980. Rapp . Comm . int
. Mer Médit . 27 (7) , 67-68 .

Topcu N. and A. Muezzinoglu , 1984 — Dokuz eylul universitesi report. 1zmir, 1984.

Yamazi I., 1964 — Structure of the netted plankton communities in the inner area of the gulf of Naples
in september 1962 . Pubbl Staz. Zool . Napoli , 34, 98.

Yannopoulos C. and A. Yannopoulos , 1976 — Zooplankton biomass in the Saronikos gulf, winter
1972 — 73 .Acta Adriat . 18 , 330 — 337 .

Yannopoulos C. and A. Yannopoulos , 1976 — Zooplankton biomass in the Saronikos gulf, winter
1972 73 .Acta Adriat . 18 , 330 — 337 .

Yannopoulos C., 1977 — Zooplankton and phytoplankton standing stocks relations , in an oligotrophic
marine ecosystem. Rapp. Comm. Int. Mer Médit., 24 (10), 91-92 .

Yannopoulos C., 1981 — Water temperature , the factor controlling the zooplankton bimass growth in
eutrophicated marine ecosystems . Rapp . Comm . int . mer Meédit ., 27 (7)), 1981 .

Yannopoulos C., 1981 — Water temperature , the factor controlling the zooplankton bimass growth in
eutrophicated marine ecosystems . Rapp . Comm . int . mer Medit ., 27 (7)), 1981 .

Youssef AK, Durgham H, Baker M, Noureddin S. Accumulation of petroleum hydrocarbons in
zooplankton of Banyas coastal waters (Syria). IAEA-TECDOC—1094, 1999.

112



Zaghlol F., 1992 — Phytoplankton biomass and diversity index in the western Harbour of Alexandria ,
Egypt . Rapp . Comm Int Mer Medit ., 33 . 268 .

Zore-Armanda M. and T. Pucher — Pet Kovic , 1976 — Dynamic and biological characteristics of the
Adriatic and other Basins of the Eastern Médit erranean Sea . Acta Adriatica , 18 ,1-23.

Zorgani M.E. 1985 — Qualitative and quantitatine analysis of zooplankton in the north eastern shore of
Libya Bulletin of M. B.R.C. N0 . 6 .

Zunini-Sertorio T. , N. Della Croce V. Contardi and M. Fabiano , 1977 — Iponeuston e
caratteristiche fisico-chimiche delle acque costiere(Mar Ligure-Alto Tirreno). Rapp. Comm. int.
Mer. Medit., 24, (10) .

113



