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Figure 1: Map of the studied region and sampling
stations
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Figure 2: Zooplankton Different groups Abundance (%) in Bushehr- Delvar region, 2015-2016
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Table 1: Average amount of water temperature (°C)
zooplankton density (N/m%), Shannon-
Wiener diversity index in the coastal waters
of Bushehr-Delvar, 2015-2016.

&g <l sles oSl »
By 459 23 3l 6Lﬁua:;

ol LSl (e O
YiA- ® YEAY \orYy @ Sile

-I¥E - VIaYY e O
s e Yona VYTA nSilo "
ne A FOYY e Bl T
VIAA® V2% YYEo oSilee

JeY -1 ary Lol O
Yjvy @ Yeva® VYA ® nSilo

“IY¥ “IA- BAYY e Gl e
YIFE 5[4 1oAYy WYl eSilie

Ol pme D Sl siw o 0 By @) wglate gy %
2ol oo b (1 S5ls

a0 VPV L ol O sles oyliae eVl nSike
9 Olimey b 93 )0 03,5 T 5 dnlns 85 L
o, 5 il 4z 0 YFAY o VAP0 L s o ol
u‘)—uﬁ MLM W o..\.QLH.A Lm) u‘).m k)))—&.m.».l 9 g_')udOS
S8 4 calizes glaolws! o ezl ol Slleg

YoV


http://dx.doi.org/10.22092/ISFJ.2018.116427
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.13.7
http://isfj.ir/article-1-1893-fa.html

[ Downloaded from isfj.ir on 2025-07-02 ]

[ DOR: 20.1001.1.10261354.1397.27.1.13.7 ]

[ DOI: 10.22092/1SFJ.2018.116427 ]

Ohoal s ale alas

U LS g9 et ld (lie a5 L Gl o2
5 ols! cdlad 5l Jeols  lase i lisee gla, L
89y = S3edeST wlalllas , S0 (Michael, 1984)
alex 5l acilaie o oasd plool St 5 S93S0O anlse
Nourinezhad et al., 2013 ;Sale et «\YVa . >I,.)
U 5l S 5 @l., 2010 Mokhayer et al., 2017
b o Gl g (ormb Sl 5l (30 la o]
CosS y53 oy g Jleis (ECO-Zist, 1980) /A« L
(Michel et al., 1986 a, 7YAY 3 ZAANF ply s i
Decapoda oo, Loz L « 553 g55 09,5 (0 5 I
¢3——>= ,o Ostracoda 4 Cirripedia .Copepoda
sS4 asoly LSas | baiges JS 5 dusyo YA/FY
5 an S Gl 5l eg,F (al 0515 Gugeme a8
G ol o ,%05 g 31 el S5S55 (sl 03,5
SYION /A8 sy L Il 5 Ll e ool wils
S o sl LS 1) beaiges IS olows 31 oo o APY
S ot o Lo Il 5 il o i3 lime oS
).Q(_myd_a.}a.m)o S .]a..m).a OL?S}AJ(;QMAW)
g 00 duwlo oy VO g Ve 3l aS i loo U
ECO-) col 0035,55 3,15 (sl aiges s ailis 05,5 5
e Lo s g ol als il e gl 5
)9_.5- ‘5|Lo._.u.: J}‘H )d 9 J._..o)é V/A‘ 9 ’/’\ c‘/Y‘
RSN /A REPEY A RIPRY A R [ ON P L ST
a_wlis (Michel et al., 1986 a,b) el o0l alows
oad yoyl3 8 polae Ly gadow cpl jo oo ol polie
lsld aoys 5 o515 I3l slsS a8 JLo e b
L 05,5 4y jsb asy il oo adhate o Lo i ol
JB 2 VY00 Lo slas s dbgas ,o 45 ol
Ladiges JS 5l duo,o Y/A2 AVAY Jlo )0 wog Lausid
b (S aelsr Dl Ny e oo ST )
Yoy

g o g5 0399e gl U jedbn J>lgw po (S5
Sl LS (o)l mds oy Sl 50 Guizen
a0 S 5 5 6l 455 g9 o515 eSlee Oliee 5o
O3-S g5 AVl oS15 (e Golizd cpl yo ol (oo
S ie yp y sae) OV OV Y/FA . Sile sk
oS5 eSlan VYAY JLa 4 aliyoil o 8 3,51,
Ve | sy ol slacsl 3 oSl s5; 4L
30 wlie gl addllae ;o g )55 caSeyie 40 dac
Gt 9 eS (ld 93 g 50 0 Jolge
e Ol g e sl Jad 3 0515 Gl
ool 000 555 xSa e 4o s YYVVA 5 AVAY

(Abdi, 2015)
59 bp ol ol o) 4 (398 5950 O)lge 4 4z g L
oo cd oS et bl 5] cla Jw
1 it it ol sl ol e s Lo S35
aS Il 0000 o0 5)lF S o o dae Ve e
H—gr 0990 e ;0 VYOO Jlu o o plowl lllas o
5033 VWYY S (ST, 5 e Sl jlg S0 s
OeSile (25 g (e el 00l e cSie e
xS e 0 0 FFe g YA 5 oST T e
ECO-) el oo s a9 Hliasl slo Jad o
o515 asli ooh b polie awslis (Zist, 1980
a5 Cl 0T slsS Gloj o3gume 9 nl o (S5
Hlp Ve sgas 9 )l (e GIE Gt ld ol Gl
ol aV¥lu e Sk o B,k 1l ails
VIEEE VY (i ol 5 yins o33l ol 55 g5
Sl 50 rizmed (a2 Ld (ol (e 35 il
Mokhayer et) cool oz S 5,155 VYL /FY (o ie
i olie 4518 Cae y55 ailas yo.@l., 2017
sl 00 dloms 1Y+ [ Laxe Gl il Uy Y/ ¥ g5
e See VYOD Jlws 50 OYAY o[, LSan 5 6¥5y)
F9—0pls sl aisS gai el e JBlas g yiSTos
VIV g PIAF FITD b eyt Sy5s dibais 4o
aS el ol 6LigS 395 Sledbl .l ool dmle
Jbw Froogus (b g —lh l 48 95 a3 Lo
STy arls Gl Jlidlcal alils pwguss ialS


http://dx.doi.org/10.22092/ISFJ.2018.116427
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.13.7
http://isfj.ir/article-1-1893-fa.html

[ Downloaded from isfj.ir on 2025-07-02 ]

[ DOR: 20.1001.1.10261354.1397.27.1.13.7 ]

[ DOI: 10.22092/1SFJ.2018.116427 ]

et 3 (Sl Gl B8l o Lag SO 8 HEALL 5aads

OlSea 5 oI5,

oor—l L sl sbwly 50 pcrnsST i aly 0
o Hasl BB ol sl S0 aslen ool 0529 4 sl
a5k

008 s slasSlg; sl (558 5 lge 4 azgi L
Ol 8l Jelds g Ol petd AT a0 iz b
Loy Ss55 sl 4555 £5-5 sl il 5 o515
Lagiad a5 o515 Glidl s Glwg oo Sl 3 rals
L ol licsly jo asley co Dl s ol ol asils
alox jladhaie 10 39290 (anb it g (ormb slo)lad
Slg—s 5 Lod Gl (Ralidl ool s (6,15 s S
Aol gdse

&b

550 592 &)l sl oy AVAS (gl
Lo o o Izl S5l g g al> adlaie o
Ol sole aloee OVYVY JLw) 2bsyo s
XE LY () ) ol

7 Soan Sl e Sl cwy p AYAS (. w (gmel
5 al> 5% (hsn Gble ;o (@b)d Gy Larxe
PY 5SSO pole Dlidod dge . 4l Sio
P

sla Ol o La id af oo e IVAF o 5 lail
(2 gsS (b pole

W35 685 91 0dl) s 9 ol LS cp sV
ean )0 (SIS anelr S £95 IVAY p
9 pote 4l Joad )8 mds by al> ailsoy,
FAY0 (1) Y odls 9

IAY g ( Slugls 9.z Wl dexe o (b B>
g Gl Jolga jo by b als eSS o)
S (s pole Dlidind dnge . (559551 sy
oA

03 (S0 & 03} Sz gF o Ao (ylERS
sle it oy WA (g (2l 9] (5090
Cpmoz Ol i 50 Lesl i g Gliwes >l

255 L Slinios sle utS g cdpo bl do oS
sle s o YWWAY Jlo 5l 005 cvnlin 5o S I8
SLa Goe (oled )3 Jew S 550 0035 Gk g
Lo i a5 gt bl gl ol ongase yo yie O-Y0
A SG ek s o LSS 1) oo 5l gl az g LB iso
oSVl G b b 5 g e 3l e 5l (S e
30 (6,590 Bz 40 . (WWAY ()L g wlis 3>
Sor it i o515 ()l mls o2 Jled adlate
E—yoynglS 3 0a e YAVY dg0 > s o olSao o
L O oo, LSan 5 dvgie lins) Cewl 0ads dloes
o=l ol dmo adhie o Lo a8 dlf oS15 sl
o ol 4 4z g5 b0 S el e ol o L]
AVl do e (Sile (plimpn bl S (L3
o YOA« sgac> AYAZ 20 slo Jlo b b b a3
6L_:9§ d&_ﬁ M‘ﬁ_"‘" (\Y“\F 46)..@.:‘) Gl 00 é)jif
w5 2 6 ol Js 4 s b eSgs; JLsle s
Ail oo )8 s oy Jlad aslate o obpl ae
Lo o ot s a8 o o 5T lie (oo
o=l 9 ez Jolamw jo sl (gl ailaia 13 (gl oasny
Nemopilema < Jle L aseS Veor 5l i 656
SLoyd 5 ez B 4o el 00 oLl nOmurai
Sga> Yoo ooYeo¥ sl Jlw b 3l opl sws )
x> ,» (Dong et al., 2010) ol iol58l oo o YO
St lo i d (osSs 50 Jge Gl il (s
S Sl Jels iz 45 sy o 5 40 J5 3 oo
«Purcell and Arai, 2001) a5, — oo alox
sla o3 (Lo and Chen, 2008) ciss slge yia58l
5 ol ol,ws5 9 (Hoover and Purcell, 2009) b o
Feo a1 ol s (Brodeur et al., 2008) _lsa
075 @ S 5,5 egdie Slse (Sl g, b 5 )0
sle | ( Sai slo Ol js pras 4 b S
Sl 099 <L_>|9ao G_GJ.C 9 ‘_4‘_§-l> 6‘5.)[})40 dJaLA ‘|).>
AYAY (ol s 5 abl 8 VYAS o \¥A+ (o)
= ,» (MOOPAM, 2010 ;Grasshoff, 1976

R4


http://dx.doi.org/10.22092/ISFJ.2018.116427
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.13.7
http://isfj.ir/article-1-1893-fa.html

[ Downloaded from isfj.ir on 2025-07-02 ]

[ DOR: 20.1001.1.10261354.1397.27.1.13.7 ]

[ DOI: 10.22092/1SFJ.2018.116427 ]

Ohoal s ale alas

species, causes and consequences. Marine
Pollution Bulletin, 60:954-963. DOI:
10.1016/j.marpolbul.2010.04.022.

Eco-Zist Consulting Engineers. 1980. Iran 1
and 2 Environmental Report. Atomic
energy Organization of Iran.

Grasshoff, K., 1976. Review on
hydrographical and productivity conditions
in the Gulf region. UNESCO tech. pap.
Mar. sci. 26:39-62.

Hoover, R. A. and Purcell, J. E., 20009.
Substrate  preferences of  scyphozoan
Aurelia labiata polyps among common
dock-building materials. Hydrobiologia,
616:259-267. DOI: 10.1007/s10750-008-
9595-6.

Lo, W.T. and Chen, I.L., 2008. Population

succession and feeding of scyphomedusae,
Aurelia aurita, in a eutrophic lagoon in
Taiwan. Estuarine, Coastal and Shelf
Science, 76:227-238. DOI:
10.1016/j.ecss.2007.07.015.
Lo, W.T., Purcell, J.E., Hung, J.J., Su,
H.M. and Hsu, P.K., 2008. Enhancement
of jellyfish (Aurelia aurita) populations by
extensive aquaculture rafts in a coastal
lagoon in Taiwan. ICES Journal of Marine
Science, 65:453-461. DOI:10.1093/
icesjms/fsm185.

Michael, p., 1984. Ecological Methods for
Field and Laboratory Investigations.
Currently at Department of Biology. Purduz
University. Tata McGraw Hill Publishing
Company Limited. New Delhi. 404p.

Michel, H.B.; Behbehani, M. and Herring,
D., 1986a. Zooplankton of the western

Y0

Loyo (owlid Sy (gl (oode alme (lale )Y
YA-FY (VY leal axly oDl of51 olCisls -

3 (S5SN Cex £95 5 o515 IVVA O (o2l e
sle als . ulie a8 9 635 0 (SBrh bl
XE YO (F) A ooyl OO

Sy b e a5 IWAY ol 9.0 o 0
Ol ((ooaly (2byd 009u2e) ()18 el (2L o
e VPV ) lamo cbslas

Pl Gied ads QLS D (o) IWAR CE (gm0
A ingo - 30 Copie Gt 9 K o ofuws
(2 WV eiS (Med psle wlinios

Abedi, E., 2015. The Zooplankton of
Bardestan Creek in the Persian Gulf.
Journal of the Persian Gulf (Marine
Science), 6 (20): 21-28.

Al-Yamani, F. Y.; Skryabin, V.; Gubanova,
A.; Khvorov, S. and Prusova, 1., 2011.
Marine  zooplankton practical guides
(Volumes 1 and 2) for the Northwestern
Persian Gulf. 196P.

Arai, M.N., 2001. Pelagic coelenterates and
eutrophication: a review. Hydrobiologia,
451:69-87.

Brodeur, R.D.; Decker, M.B.; Ciannelli, L.;
Purcell, J.E.; Bond, N.A., Stabeno, P. J.,
Acuna, E.; Hunt Jr., G.L., 2008. Rise and
fall of jellyfish in the eastern Bering Sea in
relation to climate regime shifts. Progress
of Oceanography, 77:103-111. DOI:
10.1016/j.pocean.2008.03.017.

Chihara, M. and Murano, M., 1997. An
lllustrated Guide to Marine Plankton in
Japan.Tokai  University Press. Japan,
1574p.

Dong, Z., Liu, D., and Keesing, j.k., 2010.
Jellyfish  blooms in China: dominant


https://doi.org/10.1016/j.marpolbul.2010.04.022
https://doi.org/10.1093/icesjms/fsm185
https://doi.org/10.1093/icesjms/fsm185
http://dx.doi.org/10.22092/ISFJ.2018.116427
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.13.7
http://isfj.ir/article-1-1893-fa.html

[ Downloaded from isfj.ir on 2025-07-02 ]

[ DOR: 20.1001.1.10261354.1397.27.1.13.7 ]

[ DOI: 10.22092/1SFJ.2018.116427 ]

et 3 (Sl Gl B8l o Lag SO 8 HEALL 5aads

OlSea 5 oI5,

Persian Gulf South of Kuwait waters.
Kuwait Bulletin of Marine Science, 8:1-36.

Michel, H.B.; Behbehani, M., Herring, D.;
Shoushani, M. and Brakoniecki, T.,
1986b. Zooplankton diversity, distribution
and abundance in Kuwait waters. Kuwait
Bulletin of Marine Science, 8:37-105.

Mokhayer, Z.; Mousavi Nadushan, R.;
Rabbaniha, M.; Fatemi, M. R.; Jamili,
Sh., 2017. Community composition and
diversity of zooplankton in the northwest
Persian Gulf. Iranian Journal of Fisheries
Sciences, 16(2):722-732. DOl:
10.18869/acadpub.ijfs.

MOOPAM, 2010. Manual of oceanographic
observations and pollutants  analysis
methods (Fourth Edition). The Regional
Organisation for the Protection of the
Marine Environment (ROPME), Kuwait.

Nourinezhad, M.; Nabavi, S.M.B.; Vosughi,
Gh.; Fatemi, M.R. and Sohrabi, M.,
2013. Identification and estimation of
macrofauna in low tides of Bushehr
province, Persian Gulf Iranian Journal of
Fisheries Sciences, 12 (2):411-429. DOI:
10.18869/acadpub.ijfs.

Nybakken, J.W., 2001. Marine biology, an
ecological approach. San  Francisco
Benjamin Cummings Addison Wesley
Longman, Inc., 239 p.

Pouladi, M.; Farhadian, O.; VaziriZade, A.
and Nourinezhad, M., 2013. Biodiversity
of zooplankton communities in Helleh river
estuary, Bushehr, Persian Gulf.

Purcell, J.E. and Arai, M.N., 2001.
Interactions of pelagic cnidarians and
ctenophores  with  fish: a  review.

Hydrobiologia, 451:27-44, DOl:
10.1023/A:1011883905394.

Richardson, A.J., Davies, C., Slotwinski, A.,
Coman, F., Tonks, M., Rochester, W.,
Murphy, N., Beard, J., McKinnon, D.,
Conway, D. and Swadling, K., 2013.
Australian marine zooplankton: Taxonomic
Sheets. 294 P.

Sale, P.; Feary, D.; Burt, J.; Bauman, A;
Cavalcante, G.; Drouillard, K.; Kjerfve,
B.; Marquis, E.; Trick, C.; Usseglio, P.
and Van Lavieren, H., 2010. The growing
need for sustainable ecological
management of marine communities of the
Persian Gulf. Am-bio, 40:4-17.
DOI: 10.1007/s13280-010-0092-6.

Smith, D. and Johnson, K.B., 1996. A guide
to marine coastal plankton. Kendall-Hunt
publishing company, 250 p.

Smith, P.E. and Richardson, S.L., 1977.
Standard techniques for pelagic fish eggs
and larvae survey, Rome: FAO. Teqgnical
paper: 175. 100p.

Todd, C.D., and Laverack, M.S., 1991.
Coastal marine zooplankton: a practical
manual for students, Cambridge University
Press, 106 p. DOl:
10.1017/S0025315400053674.

Wang, Y.S., 2011. Effects of the operating
nuclear power plant on marine ecology and
environment — a case study of daya bay in
China.  Nuclear power- deployment,
operation and sustainability, Dr. Pavel
Tsvetkov (Ed.). InTech, Available from:
http://www.intechopen.com/books/nuclearp
ower-deployment-operation-and-
sustainability. www.intechopen.com. 38p.


http://doi.org/10.18869/acadpub.ijfs
http://doi.org/10.18869/acadpub.ijfs
https://dx.doi.org/10.1007%2Fs13280-010-0092-6
https://doi.org/10.1017/S0025315400053674
https://doi.org/10.1017/S0025315400053674
http://dx.doi.org/10.22092/ISFJ.2018.116427
https://dor.isc.ac/dor/20.1001.1.10261354.1397.27.1.13.7
http://isfj.ir/article-1-1893-fa.html

[ Downloaded from isfj.ir on 2025-07-02 ]

[ DOR: 20.1001.1.10261354.1397.27.1.13.7 ]

[ DOI: 10.22092/1SFJ.2018.116427 ]

Iranian Scientific Fisheries Journal Vol. 27, No.1

Changing zooplankton assemblage and increasing jellyfish abundance in the coastal waters of
Bushehr-Delvar

Noorinejad M.*"; Omidi S.*; Dalirpoor Gh.H.*; Mohammad Nejad J.*; Ansari H.?

*m.noorinezhad@gmail.com

1-Shrimp Research Center, Iranian Fisheries Science Research Institute (IFSRI), Agricultural
Research Education and Extension Organization (AREEO), Bushehr, Iran

2-Aquaculture Research Center-South of Iran, Iranian Fisheries Science Research Institute (IFSRI),
Agricultural Research Education and Extension Organization (AREEO), Ahvaz, Iran

Abstract

The present investigation was performed to identify the impact effect of development and climate
change on the zooplankton assemblage in coastal waters of Bushehr-Delvar region. Sampling was
occurred seasonally at depths of less than 10 m using a Bongonet (100 pum) at 10 stations including
Jophreh, Jalali, Dastak, Saretol, Helileh, Bandargah, Niroogah, Bushehr, Piazy and Delvar from the
summer 2015 to the spring 2016. 40 Zooplanktoon groups belong to 8 Phyla were identified.
Crustaceans were the most dominant zooplankton group with the average annual abundance of 37.66%
of total zooplankton abundance. The total annual abundance of jellyfish including Salps, Cnidaria and
Ctenophora was 16.11% which in comparison with the previous registered data indicated a significant
increase over the last four decades in the region. The average annual abundance of zooplankton and
Shannon-wiener diversity index were 10577.5+5512.69 /m® and 2.44+0.218, respectively. The highest
and the lowest density of zooplankton were found in Saretol and Delvar stations with the average
amounts of 21250+13874/m?* and 4388+3075/m?, respectively. Also, the highest and the lowest density
and diversity of zooplankton were observed in the summer and the winter, respectively. Correlation
coefficient between the average temperature variation with zooplankton density and Shannon—wiener
diversity variations were assessed 0.665 (P<0.34) and 0.91 (P<0.09), respectively. Comparing the
results of the present study with the results of the previous investigations indicated that zooplankton
assemblage in the coastal waters of Bushehr-Delvar region has been changed under the influence of
various natural and human pressures including increased temperature and nutrients which resulted in
increasing the density, reducing diversity and changing the species composition of zooplankton.
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