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Figure 1: The geographic location of the sampling stations in
Gorgan Bay.



o ga LA SOV 85 (Sl 5 SIS s

OLoSana g 2l

Pl

0 by (B0 o adex )0 eESg; adlhe
Olee Jad ez 0 9 WA Lo 0 (S &)
Sl ¢ p2ellS= adlate an )3 i) 5 5l (bl
arg b ad ol (5,5 mels (g09,9 dilate 5 03l 5]
Ages Jgad 10 09,5 O 5l iz V7 ool Gy @l 4
odnlice SeSMgs; (sloog,S Wuus )5 cvslie (g loy
oS L s 5,5 (Copepoda) lsg a5 Jolis oas
Shlsese L laglasbss  (Rotatoria)  Lles
T S5O 555 «(Protozoa)
plo Jels 09,5 6 4 (Meroplankton=zoobenthos)
(¥ J9u2) S0l olulid 39 (S9S 555 slaog 5
Bhlie L3 Jsbo o 95 5 slaaisS sl s
obis gl .l osls (L ¥V S )0 (5 10 paigel 0590 5
Loy S5Mg) laog,S (Sl aeys oyt Sl
Qo rkeS g deys YV L Copepoda oo,y 4
Lol 03gy Nematoda as-Lis a5 by doyo V L Syl
Gl Jyab > G5SDlg; slaesS sl o
OV/Y Porotozoa g Jad ,o a5 cul ] sasmsylis
5 5l bl Jad o cadd ond ol 1) asye
o, YA/F 5 Y10 FOIY L sy Copepoda b
(V) JS2) 990 Slol 2 o i sl

o il Jpab 15 (5SS eSils i
08, L lee b o a8 ols las asllas 550 slaolSiny)]
g Og ooy o ies 6l ceSayie jo dae YRVNY
2l g,y Gl g gl Ll Jgad o oo
OeSleo b olas (p teST (s Juad 5o 4G jolar el
(F US8) o 00y casSos e o AIFF

o ol W55 e bl s mls 4 asg b
Ole (e (id 2 p)59,500) 009 b (oo e
Ol b 3 00955 (i 9 b Juad ;0 03405
50 olasi g 00gl o Ll el o ol comlis
SAls 392y (s)loge ST (5SOg) eSe e
olasi 5l is 00g ) Jlade Gl Jad jo (P<+/-0)
sl SNy 535 anSa e 5

s oolitl o Ly,

oS e 5 aiged Slaad =(N),5 o0l 5 )leds digad slaas X
OFS g 5l ead il Ol o (caxSa yte)

oﬂ)lug]W:)ydbo»chM&ﬁ)ﬁam

Slp el e Vo geiSdlg) He aiS Job Sl
Oy adg> 50 eSO (5 0)9) edg; 3yl
OFSMN 585 aigad olasi (G55 md>) 55 sbys B
IS e ollinl (39 50 caSe yie jo 0nd 5)led
« (Petipa, 1952) 6,8 wyo SSdgs; slo aigs
Jse b laogiSidlssy STy 5 oS15 g i
g —oplh alez il g g9 Glaasls 5l il
IS o sleigS sl bl g sy SIS, aS

O Jg9z) 00,5 eola!

oolaiwl 0yg0 (S j s asLi ) Jgu
Table 1: Biological indicators used.

o) Jyess b psla
Shannon-Wiener, ez fmi ni .
1949) H_Ei=1(n)ln(n ) 9 _uﬁ"L"
(Pielou, 1969) J=H/log(s) oho 3 1giSs
(Clifford and _(5-1) slases sl
Stephenson, 1975) ~ InN W L

S0 Jyad 5o ool i @i (ow)n ke @
& eoliwl KOIMOGOrov -smirnov yge;! ;i asllae
)‘)5‘ £ )1 oolaul la J.»ol} ‘_gL&boo‘e J».L?u 4 5
yr Sl s solansl (ANOVA way One)
lidee Glaolinl jo baggSdgs; Slsl Olymss
sanwbie ¢ (Cluster analysis) sowasss yee;!
w5l eolatsl L (NNMD) S0 e 8 (gom i
osls pgs ady, Jas L Bary-curtis s calis
lal.?u‘ (PR'MER 6) )‘)B‘f’)" B L&boli..w.s‘ dod 6‘)“

(Rosenberg, 2004) cé 5

£Y



Yoooled/ aldia 5 caeans Jlw Ol 2l pale ddas

4

OB S s 50 ouh g Lulll 59uSOMy 98 ) Laliko (slaeg S 1) Joua
Table 2: Various groups of zooplankton identified in Gorgan Bay.

asld 03, 00, ) oolgils o
Acartia sp
Crustacea Hexanauplia Copepoda Acartiidae Acartia
(‘nauplius)
Brachionidae Brachionu sp.
Rotifera Eurotatoria Rotatoria Asplanchnidae Asplanchna sp
Keratella sp.

Brachionidae
Foraminifera

Picozoa Protozoa - Protozoa o
_ Tintinopsis
Avrthropoda Hexanauplia Thecostraca Balanidae Balanus
Hedis sp.
Annelida Polychaeta Errantia Nereididae Nectochaeta larva
Mollusca Pelecypod larva - - -
Nematoda
Fish egg
Other Unknown .1
Unknown .2
SESN 55 s ey S Syl A,
Unknown .1
fish egg (9, Unknown .S
Pelecypod larva 0% 0%
Nectochaeta ™\ Copepoda
larva 31%
8%
Barnacle
5%
Nematoda
1%
Rotifera
Porotozoa 13%
27%
axdllao 8590 adlaino jO (giSIMya33 (Silglyd oo Y &
Fig 2: Percentage of zooplankton in study area.
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Figure 3: Percent abundance of zooplankton groups in different seasons.
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Figure 4: Mean zooplankton density (m?) in different
seasons.
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Figure 5: Seasonal distribution of zooplankton density
and biomass in Gorgan Bay
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Table 3: The mean distribution and abundance of zooplankton groups in different regions of Gorgan Bay.
S)Io 9 diged bl
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el £ 3 laitiw! las Odleo 3 jlailiw! las il £ 8 laitiw! glas
Acartia sp Vo £l AEYYION APIFYEYANA AY[-YEYS/f
Crustacea . .
Acartia .nauplius VOO/YAEY/PY ARAZAESR VAR YY-/2FE21/A
Brachionu sp. RVARES VAR VYAYEYYNY fAYEYYAY
Rotifera Asplanchna sp. IFFE YO VIYYEV/OY AARESVN
Keratella sp. VWAIAEY - 2I8Y ANEYEQY/ES \ - OV FEOY/YY
Foraminifera VN E iy YIXYEVYY FAYEVY
X porotozoa \YIVAESIVY ARV XEa 774 YAIYOEAN Y
Picozoa L i
Tintinopsis Y#/VA£Y /¥4 ARRFAA=SNA JINA YVa/afE\Vo/v Y
Nematoda IV =aviat A/AAES/TA \YIYEEYIAA
Arthropoda Barnacle FY/FALYY/A0 OO/AFENVV Y OV/FAENVEINY
i Hedis sp. Y/¥at-/Aq YIXOE-/f ARG/
Annelida
Nectochaeta larva ARZAAESTNATN VY YEV4/Y0 AYIYVEYE/FA
Mollusca Pelecypod larva - /FYEYO/FO Y\ < IYYEYYIAY YAV/ZOEFAYY
fish egg Y/AVEV/YE FISALN /70 YIEYENN S
Other Unknown .1 Y/EEV/AY /- Q- /¥4 < IOVE-/YA
Unknown .2 AARESTAPN V/AALY/FA YIFALY/TO
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Table 4. Comparison of bio-indicators mean in sampling areas, Gorgan Bay.
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Figure 6:Cluster analysis of zooplankton at sampling stations.
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Abstract

Zooplanktons have an important role in food chain of the aquatic ecosystems, which acts as a food
chain link between producers (phytoplankton) and higher nutritional levels. The purpose of this
research was to identify and study the zooplankton density in the southeastern basin of the Caspian
Sea (Gorgan Bay). Sampling was performed seasonally and samples were collected by zooplankton
net (36 cm and mesh size of 100um) with three replications from three areas including: pan-cultures,
Ashooradeh pier and entrance of sea water to the Bay. In this study, zooplankton groups belong to 16
species of 6 phylum were identified containing: Copepoda, Rotatoria, Protozoa, intermediate
zooplankton (zoobenthose) and a group including other zooplankton groups. The mean Shannon
diversity index during sampling time was 1.57+0.26, Margalef species richness index was 1.83+0.43,
and for the uniformity index was 0.69+0.12. The lowest Shannon Diversity Index was 1.12 in the
autumn station 6 was considered due to human activity, commuting boats (tourists and fish hunting),
and the oil pollutants in this region, and the highest Margalef index was 2.76 in the spring station 2
and the Pielou's evenness index was highest for the winter at station 5 (0.92). Cluster analysis and non-
metric multidimensional scaling showed the similarity of stations with each other based on abundance
distribution of species in two distinct groups. Finding of research could play an important role in
environmental protection in the Gorgan Bay.
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