[ Downloaded from isfj.ir on 2025-08-01 ]

[ DOR: 20.1001.1.10261354.1398.28.4.3.0 ]

[ DOI: 10.22092/1SFJ.2019.119252 ]

£ olat ) cadia g caes Sl (DOI): 10.22092/ISFJ.2019.119252 ool @t ale alas

o> (o ) O pudd Wig 3 9 (0 w1 93 (S0 giguS Gyl
3B Tl — seigr Jlot ol slasT 50 oy ¥ 9wy

I S Ve o
@3l Dl e o d 9l (G g ge Olsd)

“Mousavi.nadushan@gmail.com

Jlad 015 aal g ool 4|ﬂal§..i.3|4“_§:'\:vaa\53§\,ﬁ,lc 00ty (Lo (5580550 5 Mot 8 5 S
VWAA Cpans08 1ol fasl WAV ala e tedly 5o )8

oS>
o & . & M . » - . £ . - ¢ .
5 BB 2 g L e slety Ol slewsildl o s 3 SO0 5 Cumax leas S o e 5l b Y Sy
Lséf"‘ 9 &qu &‘_3:9 Qﬁl Lg‘)’." J‘ RV N J;...S b 4?.)"4 ulf.x.f df.aﬁ Lgu.i: 9 C)U.;J}: )'
- Py s T . . . & / - M - T
B by dld ol Gl esgame 53 SIS 5 Slos 2S5 68 2 AU L )bl lpT la o V5SS
wn STE e s WY Sle Cold VRS Okl Lulyl 5l ¢ foad Lo SLL 5 Sl b, Lo s ¥ SGunl Ll el
- zZ .. -
Jm G sdjléﬁ 4 g3 LSLQJLAJ 4.:.l§ BERE) szj\co.g- LSJK-"J s 9 UJ”L”JJ ol.<.’:.~.g‘l (Lo @ 0D ghoma 51 adeds
é e . & ¢ . . & - - - MBS - - .
S8 ez adlan 3 Culg g b (S Sl osd s PH ol s (S5 cla bl 5 Sodlad Ges gUls 45
Fritillaria sp » Appendicularia sicula , Oikopleura longicauda, Oikopleura dioica « ;Y sSGas|
Gl A5 eaalia O, didica ol b ole aial 5 s oyl s Lo VSl S S5 Yl s 8 gl
Sl A sicula 68 5 1o A s Slsls O. longicauda, 8 %A s sl ¢ O. dioica s 55
Ol Bg,y 5 S 28T, 0. longicauda 5 O. didicacdle 555 55 w38 alme do s\ /05
2 36 88 Olge 4 10 5 amalme doyse /o f i Sl Fritillaria sp. o8 ol . dsls Ol &slize SlS™ Sbej
e Coilid 3ee « ADRDA (distance based Redundancy Analysis) OseiT jelel i 3 8 5oms adlaie
= Z . . = . L2 .
O. STy oSN s S8 31 lalge o mags s 5 o8y Ges O. lOngicauda <8 251, 5 s byl

ol s g oS (oSl ¢ ae (sl el o, VsSoii] 3 GolS U 319

oo i 58"


mailto:*Mousavi.nadushan@gmail.com
http://dx.doi.org/10.22092/ISFJ.2019.119252
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.3.0
http://isfj.ir/article-1-2088-fa.html

[ Downloaded from isfj.ir on 2025-08-01 ]

[ DOR: 20.1001.1.10261354.1398.28.4.3.0 ]

[ DOI: 10.22092/1SFJ.2019.119252 ]

e Sl W s S Sy (Ko 53 50eSB LA L

@bl Bhe 5 Gl (5 5 g0

Cudgilern loaisS plo g ooy o> g0 dioiCa

SmessS Slal 53 5 055 Sy il yos Jsb il s
plos 5 Ll al; £33 5 009 ke 59, Y-YYF dtias
Hopcroft et al., cosl YL SeSMg595e slong,S
(Bjornberg and Forneris, 19564, b; Uye 1998)
slel 5o o ,YeShun! zas1, and Ichino, 1995;
a G sleel 0959 5 aclss b cov caty oLs
5 ol slailsog, ol 689,9 3o Y&‘“-""’ Sl 4o
Ve WSy aew e b 4 S
Jy . (Dagg and Brown, 2005) ceula y,YeSoos!

Oikopleura 445 L5 dap ¥eSoun! L 40 2005)

25 SBein ole clel 5 rae GlapiuasST )
Hom o815 B 4 GeShg) Cemexr (e
@ g W oo olaisl sgsu 1) A5, (regd ogmaysS
(Hoperoft oS o sl bl b odgs 5 o Ll
Syse 5o asdlle oS5 poy and Roff, 1998)
4 omsildl s olo sleel o lagn VsShanl sty
Condy 5 Sy Selos b oldl ave; jo L
(e (ouilid ogilidl ol 51 asly ( JT )8 a5 >
5 33 659 Sl 9,93 p log ol 5 Sl ]
Sy ol o (WAL (usel YR ) Sen
53 bagn YsSoanl (88l ATy 5 GlagS oS 5 Budod
arlllas Cuzr dp Jlod ol —(ae sleol Al

s e

25 gy 9 9lge

axdllao 8 30 ddlaio

257 0% e Ysoanl Sy g Camdg Geiod (ol )9
(> alsog, 5l cpad ol eaS cdl,0) sl
O Jsoz 5 ) US0) 005 dnglie L)oo ol
(Slo sloje) g laml )3 Gbgd Jad ya 50 ()Mo paiges
e ITAY ey cold VYRR bl Ll
(F) ST VO dY) jo 00 Yo s g (V) 01550 o030
31,3 VO g (F) axil YV 5 () (et Jgl(F) LT Y-
o ool [02)55 e oloyd Sl 53 (5 10 paigad 5 (V)

oo

St S5SDs) SasS el dag YsSaan)
Alss g olisS A o 51 LsT ooy oS e Lt aloll a8
ksl (Bone, 1998) .cul sus hSas ail Lies
@by SoESdls; Carex I gete 09)5 (rizen
03 S Do 4 Ygore g dipd oo plaisl s |,
oBaso 5l il jeam ezl sugildl Sl o
SrosSdlgis ol JEuS Gpae il SujgsS]
s 75 o 5SMy 5y 5 oSS 5b) S8
5 095w 5l 525 9 (S9Sen saSlS IS oljea @
gy Slede Ol gt o I Bl oSk
Srae g adl GBaSady ol Jlail ail> onlplo
(Hansen et al, 1996, &y, oo jlois a5l Eos
Murray et al., 1994)

590 5l Sl Al A pagalinl (idg )0 09290 08
O ol &5 OIS g0 5 9 Ble (ogS 9o iz
ol Gk ) b Yool adss wildg oo 1) Heil>
ool " house” laol o a5 wsSse Sle
(Deibel 1998; Lambert, 5,5 o &)50 g oo
aSh 5l JSede wsSge (5,lisLs"house” 2005)
JYSPS I TR KACH R SPC SCH ST I S5 IO IRVO
(Deibel 1998; wis o ;bd dosl e 5 oo ool
gy Wl S Job ,o Ll uimen Lambert, 2005)
g oals ainlul jeo cweSge wls g M ol L VP
(Flood et al., Fenaux, 1993) ss oo a5-Lo Toasxe
Ee oS 5o Slaals g oo slacn,YeShonl 1992
9 (2l ooy dadg 458 6l (295 Sl (2136
olylasse, {(Chaethognaths) Sl sle o5 (o Labe
(Lambert, 2005; oiee olale 5l S o>
.Purcell et al., 2005; Capitanio et al., 2005

Ol b Y gy%e Yoo lasl o Ll slaassS ST
sl b lo Comem pdly o 0SS
& lety (bathypelagic) s 2 5 950 (>l9
e S los! ol o a5 el Siles el ol s,
wilgioas Lacn VeSoanl 1nj w)ls 292y Culb (olas
(Lamber, aus 0331, olié Slse 5l Jol> (55,1

\f


http://dx.doi.org/10.22092/ISFJ.2019.119252
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.3.0
http://isfj.ir/article-1-2088-fa.html

[ Downloaded from isfj.ir on 2025-08-01 ]

[ DOR: 20.1001.1.10261354.1398.28.4.3.0 ]

[ DOI: 10.22092/1SFJ.2019.119252 ]

EGJM/&MJ@.&:JL&

Ol 2 gale ddas

-
f
= 2

Stl

St4 ©

st3 %

Y ot

@ St6

Y ol

7 olsiust

~

0B s e Jb Sl ‘5LQ;.|— 39 (510 9 diges by SlBlwn | S ComBgo 1) S
Figure 1: Spatial position of sampling stations in the northern coastal waters of Bushehr, Persian Gulf
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Dlasrs pransS|  gae olSglpl ol olad
N29°08'22" E 50° 38 22" Sy, — g5 v o )
N 29° 04'45" E50°51' 18" ey Vi ) it v
N29°02'31" E 50" 49' 27" e 5 ", Y s "
N 29°00'56" E 50° 46' 59" ey . Y .
N 28°58'06" E50°41' 15" Ls . Lo 5
N 28°58'42" E50°51'23" oy b 5 s

Wosls Juloi 5 4 3255
S oS5y bais 5 o515 el sl
bl g aalllae 9,50 laplSe 5 (Gloj 03l )3 daaisS
SE o 5 0055 sy el =395 50055 (1505
25 LSD (cias (5031 5 ad )y uilyly 5T (55
SlrsS ol ST ow)n cox SPSS I o
P 0 b 5 St slologes ol oslinul [l 350
Error 4 Differences area sl loges 4 Excel 58l
Ca Colps 0 b awwy SPSS I8 65 s bar
Sl poadllhae 9)50 (Jare la el )b 25U (o) 2

o3el 3l e glag VsShanl (13STy g Conax

VO

Voo J8le JlB L ¢Sl s SweS 4 ()l paiged
(Hydro-Bios  Jlozs @i bz @hls «0srSee
9 Smith 55, Lulul » g With Digital Flow meter)
@ L5 byl S5 ples yo .ol bl (YAVY) Richardson
ode bl g o0uiS 4280 VO Do Ay g g0 O yg0
Colg 50 5 b dbre oad b Of Gl yesld
s LE Gdled o ead sl mex sladised
oS b PH (555 dod sl yal )y rizpon iy ,5
S Aol edliiel b el es 5 (b

A0 ,5 (6 S oslul


http://dx.doi.org/10.22092/ISFJ.2019.119252
https://dor.isc.ac/dor/20.1001.1.10261354.1398.28.4.3.0
http://isfj.ir/article-1-2088-fa.html

[ Downloaded from isfj.ir on 2025-08-01 ]

[ DOR: 20.1001.1.10261354.1398.28.4.3.0 ]

[ DOI: 10.22092/I SFJ.2019.119252 ]

@bl Ble 5 Gl (5o

255 03giome )0 ebig sl sl o i 090 (b
locn YsSoanl JS o515 5Vl (55 55 b o513
Shl o oS5 STas log Bl @ 5 Lo elSianl o

Y Ji..u) A edlive olo bl

6000
S000
4000
3000
2000

1000
0 __.‘I._j_ﬁ

Station

Total abundance {ind/m3)

4000

3500 A
3000 A
2500 PR
2000 £\
1500 Js

1000 g K \

500 i - I

Total abundance (ind/m?)

S bl 53 e ¥ eSouil J5 o515 amalio ¥ JS
(1) Moo wpOHL) LT Slo) Ol puuis Wigy g anlliae 3yg0
YV 5 (8) coode Jo(F) 53T Fo ) 5T 18 () 50 ,este
5 il olul 1 ool (V) oiguydy 10 5 (5) aidusl
Sl (8, b, €) gy 3 ol oudh 0315 Ui ylaze Bl il
o 00 ) e eS slbs mhaw 53l Sre BB S92

e

.ol

Figure 3: A Comparison between total abundance of
Appendicularians in the studied sampling stations and
temporal variations of them at August 6 (1),
September 21 (2), November 6 (3), December 21, (4),
Januery 6 (5), March 18 (6), may 6 (7). Data are
shown as mean and standard deviation, and the
minuscule (a, b, c) showed the type | error at
significance level of p<0.05.
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Figure 2: Picture of identified species : (A) O. dioica,
(B) house of O. dioica, (C) O. longicauda, (D) A. sicula,

(D) Fritillaria. sp.
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Figure 5: Temporal variability of density and spatial
distribution of A. sicula - northern coastal waters of
Bushehr.
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Figure 4: Temporal variability of density at annual
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(7), and spatial distribution of two species, O. dioica
and O. longicauda - northern coastal waters of
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Abstract

Appendicularians are the most important group among zooplankton communities, widely
distributed in all the oceans and they are considered as one of the most important sources of
productivity and food supplies for secondary consumers. So this study aimed to identify,
introduce and assess the temporal and spatial variations of the Appendicularians in the Persian
Gulf, restricted to coastal waters of northern part of Bushehr. Appendicularians were collected
during seven sampling programs, from Frake river-estuary, three sites of large creek-estuary
of the Shif, one site in the sea, and one site in the Lashkari creek-estuary, at middle and last
day of each season, midsummer of 2016 to spring of 2017. During all surveys, depth of the
sampling location, Secchi depth, water temperature, pH, and salinity were measured. Finally,
4 species were identified, Oikopleura dioica, Oikopleura longicauda Appendicularia sicula
and Fritillaria sp. The highest total density was observed in the sea station at March, with
dominance of O. dioica and a relative abundance of 80%, relative abundance of O.
longicauda, A. sicula and Fritillaria sp. were calculated 18.9%, 1.06% and 0.04%
respectively, so Fritillaria sp were introduced as rare species. Two species of O. dioica and
O. longicauda demonstrated completely different spatial and temporal distribution pattern,
and based on dbRDA (distance based Redundancy Analysis), transparency explains
effectively the distribution pattern of O. longicauda, and also depth and salinity are the most
important factors which explain the distribution pattern of O. dioica and temperature was
correlated factor with abundances of A. sicula, in our study area.

Keywords: Appendicularian, Environmental parameters, Distribution Pattern, Bushehr,
Persian Gulf
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