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Article Info ABSTRACT
Article type: The diversity and abundance of planktonic primary producers play a critical role in
Research Article aquatic ecosystems, serving as indicators of ecological health and vitality. The Anzali

Wetland, located on the southwestern coast of the Caspian Sea, is currently experiencing
severe ecosystem degradation, with notable impacts on its biological communities. This
study examined the phytoplankton community structure in the Anzali Wetland from
March to December 2023 and compared the findings with historical data. The number of
genera in the dominant phytoplankton groups—Bacillariophyceae, Chlorophyta, and
Cyanobacteria—declined by 59%, 63%, and 53%, respectively. Additionally, the
Euglenozoa phylum experienced an 80% reduction in genera. Despite the overall decline,
several genera remained dominant in both occurrence and abundance, including
Cyclotella, Nitzschia, Synedra, and Navicula (Bacillariophyceae); Ankistrodesmus and

Article history:

Received: 27 October 2024
Accepted: 3 February 2025
Published: 15 May 2025

MCorresponding Author:
parvizzare58@yahoo.com

Keywords: Scenedesmus (Chlorophyta); Oscillatoria and Merismopedia (Cyanobacteria); and
Density, Euglena (Euglenozoa). The average annual abundance of phytoplankton in 2023 was 7.8
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Microalgae, decades. The highest abundances were recorded in Bacillariophyceae (1.5 million cells/L)
Anzali wetland. and Cyanobacteria (1.3 million cells/L). Notably, the abundance of Euglenozoa (587,000

cells/L) showed a significant increase compared to levels observed in the 1990s. The
decline in phytoplankton diversity and abundance over the past 30 years is largely
attributed to anthropogenic pressures and major environmental changes, particularly the
declining water level of the Caspian Sea. This has drastically transformed the Anzali
Wetland’s landscape, with extensive drying of water bodies. To restore the ecological
integrity of the Anzali Wetland, urgent rehabilitation measures are required. These should
include hydrological restoration, pollution and sedimentation control, and management
of invasive species such as Eichhornia crassipes (water hyacinth). Implementing these
strategies is essential for improving the planktonic community structure and reviving the
wetland’s ecological health.
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EXTENDED ABSTRACT

Introduction

The Anzali Wetland, located in southwestern Guilan Province along the Caspian Sea coast,
covers approximately 17,000 hectares and was one of the first wetlands registered under the
Ramsar Convention in 1975. This unique ecosystem, situated at the intersection of terrestrial
and marine environments, was historically influenced by both freshwater inflows and brackish
water from the Caspian Sea. It once supported a rich diversity of flora and fauna, including a
complete aquatic food web (Mirzajani, 2009; Mirzajani et al., 2020). Phytoplankton play a
crucial role in aquatic ecosystems as primary producers, and changes in their abundance and
diversity can directly impact fish stocks and broader ecological dynamics. Nutrient enrichment
under favorable environmental conditions can lead to harmful algal blooms, potentially causing
mass mortality of aquatic organisms (Heinonen, 2004). Consequently, monitoring
phytoplankton communities is essential as an indicator of ecosystem health and for sustainable
management. Over the past three decades, numerous studies have assessed the planktonic
communities of Anzali Wetland (Kimball and Kimball, 1974; Hosseinpour, 1990; Nezami,
1994; Mirzajani, 2009; Khodaparast, 2012), with additional investigations focusing specifically
on phytoplankton diversity and abundance (Sabkara and Makaremi, 2004; Fallahi, 2018;
Sabkara et al., 2019). More than 150 genera and 310 phytoplankton species have been recorded
in previous studies (Sabkara and Makaremi, 2015). However, due to recent ecological
degradation —driven by climate change, a significant decline in the Caspian Sea’s water level,
and invasive species such as Eichhornia crassipes (water hyacinth)—the current status of
phytoplankton communities remains unclear, with the most recent data being over eight years
old. This study aimed to assess the current diversity, distribution, and abundance of
phytoplankton in Anzali Wetland and compare these results with historical data to better
understand ongoing ecological changes.

Materials and Methods

Phytoplankton sampling was conducted using a Ruttner sampler. Samples were collected into
a 10-liter graduated bucket, thoroughly homogenized, and preserved with 4% formalin. A 1-
liter subsample was retained for laboratory analysis. After sedimentation, a 5 mL aliquot was
transferred to a counting chamber and analyzed using an inverted microscope (Leitz
LABOVERT, model F-S). Phytoplankton were identified to the genus level using standard
taxonomic references (Boney, 1989; Ruttner-Kolisko, 1974; Prescott, 1970; Pontin, 1978;
Maosen, 1983; Tiffany and Britton, 1971). Abundance was calculated per liter following APHA
(2005) protocols.

Results
A total of 68 phytoplankton genera belonging to six major taxonomic groups were identified.

Chlorophyta (27 genera) and Bacillariophyceae (23 genera) showed the highest diversity, while
Mesozoa and Ochrophyta had the lowest, with only two genera each. Additionally, nine genera
of Cyanobacteria and five genera of Euglenozoa were recorded. Bacillariophyceae dominated
the phytoplankton community, comprising 63% of total abundance (5.08 million cells/L),
followed by Cyanobacteria (16%; 1.13 million cells/L), Chlorophyta (12%; 1.00 million
cells/L), and Euglenozoa (7%; 0.587 million cells/L). Ochrophyta and Mesozoa each comprised
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approximately 1% of the community, with average abundances of 67,500 and 89,000 cells/L,
respectively. The mean total phytoplankton abundance across the wetland was 7.75 million
cells/L, with statistically significant differences observed between regions (p < 0.05). The
eastern region recorded the highest abundance (13 = 2 million cells/L), while the Siah-Keshim
area showed the lowest (2.8 £ 0.4 million cells/L). Bacillariophyceae were the dominant group
across all regions, with Cyanobacteria particularly abundant in the east and Euglenozoa more
prevalent in the central zones.

Conclusions

Over the last 30 years, the Anzali Wetland has undergone severe ecological degradation due to
urbanization, climate change, and a steady decline in Caspian Sea water levels which have
decreased by an estimated 8 cm annually. As a result, the wetland's open water area has shrunk
to less than 3,600 hectares, with large portions now shallow and vegetated year-round. These
environmental changes have significantly altered the structure of the phytoplankton
communities. This study reveals a nine-fold decrease in total phytoplankton density and a
reduction in genera from 117 to 68 compared to the 1990s. Many of the dominant species are
now indicative of eutrophic and polluted waters, and the substantial increase in Euglenozoa
abundance further confirms the ongoing eutrophication. Urgent action is needed to implement
wetland rehabilitation strategies, including hydrological restoration, control of invasive species,
sediment and pollution management, and re-establishment of natural water flow patterns. These
measures are vital for restoring the Anzali Wetland’s ecological balance and protecting its
planktonic and broader biological communities.


http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 |

b RT wlibp g

FAA+-ATO0 1 Cig AT bLS  YPYY-YYO) : gl LS

https://jae.hormozgan.ac.ir

0

T

b’}/ [

C

1FeY Jlo 58 I3 Y0 Slapy gSiNgnd N9l g o 5

QdS apd aw b 5T awglio g

(50 by 9 ) i G 23 B9 a0 Ll 5,8 Sl

Ol I (59U gy g bigel «linios ol ()9S (b pole DlaiS dumsge (I Skl (syap 53l 0aSimgy, L)

oS> Ao OlNb!
5 Sl 5l gl il g il (o (slagtugmsS] )3 (sl oy Cuonl S5SIM, adgl (WS A5 Jlglyd g g5 e g
DD Ol e 0 aelS Gl 2 o B QYU e Hled 4 bl ol Ml simgi dlie

Vb (gSMgtd bl (o ) 53l SIS 56 o] s el 3 45 4B S 15 atuss]
o VY g (2905 5 3rb e ol o535 po e0p8) (ol 5w Yoz 3 VF4Y (o3 B VYN il 51 I3l
e FA Ly oyl 50 o (glwlid sl s Sl .100,5 duwolie iy Cldlllas b g 48,5 )13 adllles 350
09,5 dw ;3 b yuin dlaay ials .ol 034 olped (g (ialS L AYVY Jlo i VWY & o &S 029
Lopd BY 5 BV O to 5 a4 g e3g aliie Loy L pSligils o Ludg S cdundnn Mol Lol
Nitzschia Cyclotella s iz .34 30> A 50 4 Taj0 50 43U 3 by i slaws ygls”.aslazsls
ludy IS 51 Scenedesmus 4 Ankistrodesmus la.ss Ml ;) Navicula 5 Synedra
Loy g yeas oy ks il 1950051 51 EUglena 3 L Sugles ) Merismopedia 4 Oscillatoria
28 0390 il )3 Jobo (ygelen VIA LaygiSidgid a¥le Slglh3 (5S0le (y 0 gl 3 09 L& Jlgl3
2 s Ggsbee O Tador sl 03, 1) Glgl3 o2t ol 00 a8 plpp A 42335 Jlo Vo L gl
28 039 i 5> Jolo Jl5m DAY Tgsailsl sl Jlghyo izl (320 55 Jsbo osebee VY) LySligilow 5 (12
b asiS Jlo Yo b odd ob SO s ol Al (wguicme ol Ve amy sledlo b duglde
OYb (osas (glagus 45 03 )35 (s> Ol Sl SmlS 0 e dyad Sy g sl 59 ol
Vb sl slag )b (il alyd stz )3 sl 4By o ) ol ol slaaing it g 03 i |y I3
oS S8 5 o0)ly Sligey 9 o Sogll S8 ol (o slao Sy g bazmoss bl bl 908 I3

g Cgume J3I GYB S5 Cundg s sloySal, 5l ol St

VYA E el s b
NS ANAT RV T 1
VE¥/oV/Y0 1L & U

:J s B “95@
armirzajani@gmail.com

o jlaals’

OB 5o ol&uily 1 it



http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

1FF ) o lais ) o)jatdéjgf‘;wwfo}g Y.

Aodo
ol Cud YU ol sy 50, WWer e dgis Colue b S liwl )0 puwlS (sbyd (o8 Cein o I3l OYB
3 omelS Slyd y9d o o 355 o 550l o> oyt o 4l ot piasS] ol o Lils WOF Jlo 53 sl gpnsleiS
Mirzajani, 2009; ) 5,3 o » |y 63l ol 5l LLelS olie aSus g 0390 415,95 1 (YL (6y95ls ¢ bLS claaisS 405
Ol oy ldle 5 CpuwlS sbyd plee lale b Jro Wgi g iS5 e J3l VB (Mirzajani et al.,, 2020c
5 omelS gl lale fo wlacl (isa (YWY (ola JLo) 131 5,8 sl 55 5 (Abbasi et al., 2019) o35y sy
.(Hydroproject, 1965) cusl oads 5,155 J3l &YB

N0y 1 Slogg Coanl jl 456 g gl (EAS UG gdge 4 (B0 a4 o SlaptusmS] 3 SIS, Cllllas
s0lgs Sosgos oo 53 ol GLoaigS 53 5 atane 130 SIS ul ST 5 (st 95 53 Sl 450 5 1l
Moy Vo g (Jad Cliis jl g 0395 Colf Coglite oo 5 (e 13 (SESIMN @ely> g9 9 Slglhd (S pshar - cuiliS
Ll JUS 53 (gdse dlge (al 8l aims oo (Ll e sl (ST Loy g clale line 5 (dawme Sl ply 53 g Wi
550 bl ey e 9 Sye iy 005 BySs (gl S oy 4 0 G |y F5SM928 185SS ame cuslie
canlio (6150 Ll ) malgn oy g o YU 590681 Camidg ol bl e (Heinonen, 2004) x4 o
235 (0 gune Jlul ()3 0xke 9 Capde sl

Soslsiad adlllas plie b (oLs (ot 5 21050l Sl ) bawsgs S5OV )3 ol Slsiad (sla gy g
983 4y JlosS o 5 JleaeS €35 55 WWOY Jlu 53 2y plosl WA Jlo (b o (o (g)loms wins 9 I3 VG
SFSIM dmsly Slalllao ()] )3 4850l )15 2350 1) (S5 VB (graslSdy gy Jlawo 5k G laeo cbli lojle
2 eddaie SYlie ¢ by 5)l55 Jlo > Job s ((Mirzajani, 2009 « Khodaparast, 2012) cé 5 sl 55 J3l oYU
Kimball, 1974 -amen xols (slag b b )3 bios 45 oy Ol 4 I3l OYB 3 S g4 5 ololid jogas
Nezami, MHolchik and Ola, 1990 . Hosseinpour, 1990 .Khorasani and Meygooni, 1987 Kimball and
Sl plol 1994

PV 5 43l 0 ggame > 45 13,8 )] ol SgiSiMygd oS 5 gl WYVR ATVE (el Sl > I3l Y (s o
050k b Tad gl 5 5 42 o giSOMstid (o)t 03 100,535 (piSidlyg) iz O+ 9 8 Ls Ve 5 (iiSiMgtd i
20> VA Slgl g 5 5> Jsh (g V) 0515 (50Lo b Wb Ml o> Y (Slgli8 5 5 ) Job (ygakee VY o155
Sabkara and ) wlazsls 1, gSidsis Jll,s it 1oy A I8 5 50 )3 Jsbo sedes ¥ o515 (Slo b by S
Sl g 0 g 0id (g g (VWY = VWAL ) slian and o J3l OV (g5elgiad GleMbl 5 ldllas (Makaremi, 2004
VB 5 b SV ksl sy s o(Mirzajani, 2009) cawl oas 555 55 ke (sla Jlo 5 I3 VB 3 (5N gid
ololid gSiMgnd asls A jl uis SV slas oS (Fallahi, 2018) ¢é)5 plsl 55 VYR oo b VWA il 51 J 5l
248 0,5 8 gy 0590 el glaisS 55 B b s 31 VB o 3] (sl Sl o LSl lglé gl s
Sabkara et al.,, ) 5 J3l CYB e ddlaio & bagye (i8Sl oyt g odd ololid 655 VW 5 i W colys
sl g g0l ololid I3l CYB I SeSoMygid uin 10+ dean 5 4365 TV 5l i (o3laie sla Jlo b (2019
Cawl odpwy Gl 4 (Sabkara and Makaremi, 2015) J5l oYB gla eSO Gulbl g b (S

Ol el S ol 1105 w2 leg 03)ly slaosiy¥T (aal38l o5 I3 VB do e ) gy slins sataugrsST Sl
Sy pogad 3 Sl & Caudls 15 1yl 5 039 JI5 51 ] e ol 69y walll s g mslS sy Sl 515 w0
Cumod o U3l (I3l OB Glitetins o ) 28l (o oy 3 JBIOYE ()5l 5 (LS sl 455 £95 20>
o 0 gy 0 WBl o iy Jlo Cuin & by o 35250 SleMb 0 31 5 0305 asulle i (il VB 52O,
235 plordl (g Sllllas b ol aglio 5 I3l Y (p5SiMgid Jlgld 9 (ST ¢ st £95 6 0,5


http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

Y Oy%0n 9 8 | o T Y (sloyy 5Dl 5 g5 5 kSTt

o9 99190

YVEe LY 5ol adgs Conmg Canl 3,5 &y yaeio (sla_Sg (s cilizee (glatusmsS] 13 55,8 J3 b I3l oYb
sl adgs )3 AVl )b e sl jie Ye0e ol asgs ST i) g b e dlasel 098 L L a8 039 mipe yieghS
CaSo yio ygukee ¥ 29 Vo il o o> Qe B Ae dgas ] s Cagby g 039 yieweo Yoo B VAee ( Jpl OYE
Sl bl g 0duts et ads o] Colus § woy> (Mirzajani, 2009) 54 o cpawlS (b 3)lg I3l Y 5
1S s glgo 5 145 5 005 St Y (gl ik sy 039y0] sl e S VAo ee VYo r e Sgus | calisk
lye 3 s g oSS (G55 po (b i Jols Sl OV sla iy ji ojgpel b ptaljEl cBge ok ol ]
YU gy g S ol 42l 53 (S2g8 (150 oilesBl o (sladiny o 90 Ao Cge oo ] (ol 052 (Moo
9 0392 yglid 9 y9 dbgs LS jlodudey Jlu pbl | cos Sl Gl 53 55 Sie o gy (998 Lalpd 3 ALBL e )2
oz 03 iy iges syl 53 b S Banlpl s 13 e 5 035 d2lge (6l slCudgas b gyl diged
dilaio (2955 ¥y ) Sl digg) medSoliw (293 )0 GUST oliw) oy YU aigg £ ol J3l YU Lol ailae
~ale g g b — g (alg (lred) B30 GV (USSB o (Lig)d oliws) 35 30 VB oot (2955 oS oo
S dge ol (poled (aldlyi Cupndga 105 ploxl (K5 9o 4ind S35) JPI VU (295 adbate 5 (33l
(V Jodo oV JS5) was <3 CSX Garmin 60 Jae GPS  jl eslasl b

348000 356000 364000 372000

4156000
4156000

4152000
4152000

4148000
4148000

4144000
4144000

4140000
4140000

g TR A R e .‘.., ] COISER g
St 348000 356000 364000 372000 o
VEY olo (63 5 VE+ Y aidhao! 51 e J 351 OYG 45 (yoiSWgind 515, diges (sl olRiun] ) S0
VE 1V £V islo Sl (I3 YU 3 5iS¥gied 5,155 g (Sl il s 5 oo 0. Jgi
@bl oe gl Jib (e l) Gee ol b ailate ——



http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

1FF ) o lais ) o)ja‘dé)g/’wuw,c,g Yy

49.317 37.4789 80 ol (59 9, o Vb 1
49.3372 37.4661 70 5> 55 49, 2
49.3726 37.4529 90 Srd sl 3
49.3989 37.4239 15 rode ksl 95 elS ol 4
49.3882 37.4146 110 Y 5
49.3848 37.4108 60 OS5 (295 6
49.3519 37.4264 50 V oS ol iy i ol 7
49.3588 37.425 60 VS ol algy 8
49.4077 37.4144 80 Oldigy ol Py 9
49.4581 37.4385 50 JSB 10
49.5051 37.423 100 Obred (955 8 Y 11
49.5078 37.4234 120 Ol = plg> (W 12
49.4998 37.4065 150 My — by (S 13
49.4605 37.4783 300 OS5 gge yobre YU (295 14

Ol g ol po ol 3 i)l VF N idl (loale 3 doyo ¥ (b L5535 oy siSidygid 5l (6l diged
(85 pll WY/ BAY el i 59) ¥ do dy )10 ol YO g AD jgige ya8 b (slayalis | oolazwl LYY (60 g
Dy o caliseo b yloj ;3 5o VO U jie +/0 51 gldp diges laolKius! )3 es
O] 3 3 03,5 o3kl yralw & jlad o yio Y/0 3gi5 Job 4 P.V.C 1S )g alo) 51 93550 g (6,15, diges sl
Jhs 55 0 sl Ol 3,5 ()1 g0 O 5l Sgiw )] ol 53,8 dgduane b g 0as Ol 39 (3908 yobo s dlg) oy
b syd o slodiges ab andly SeSiMygtd )y sl ol S Ko il Sem 3l g 5 00 Al (1) Ve g
o o O s 4y (g3l San I Gy Loy SN g8 olSiulojl )3 s Jatie oliolejl 4y g od Coti 0o 0 ¥ Loy
5 (Leitz - LABOVERT, F-S) Jio ol wsSug,So il ookl b b diges JolS ogusy 5 caclio V¥ 5l amy 5 ]
Tiffany ¢Maosen,1983 Pontin, 1978 Prescott, 1970 Rutter-Kolisko, 1974 < Boney, 1989 lolus slaals
(APHA, 2005) 13,5 dube i (4 o 35l 53 bl a5 s 8505 Lol s 4> b & Britton, 1971
(Sloj ypas 13,5 dulxe 61y diged lrolKial g kale JS 55 Ll sanlie Sladd Connd o p b juis jois Juo)yd
oolizl 3 o 5 05 438,53 In i (o Canllé drlona (el 3gSilgisd (slo i S S (e 5 S
3 iz Slold 2i0y0 Al s 3550 SlealSin] 5 gals 3 jpin 10> O uin ud el Di ol 0 o8 00,8
bl oo i Sl 5k ggene

Di = OiAI/ZOiAi ) b,

3 olel Sl 4o gz g EXCRI I3 63 51 o lages 5 Jghia oy « Sluslone (sla)lS” plosl leMbl s
o9ej] Lawgs iliseo (slaolo 5 3blio )3 555N Slol )3 s duglio .1y3,5 skl 14 sews SPSS ()Ll 138l 3
(Similarity index Bray Curtis) yuwMs sJul jl sl slgglss oyl (Lis (gl g udly JSawg,S (620l bl (Lol
23,5 odlatwl


http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

Yy

Oy%0n 9 8 | o T Y (sloyy 5Dl 5 g5 5 kSTt

P ™)

5l i SN DA awy e cpl 50 Gl 0al B Y 9 Y Jolas o i Sleld dod bosds plwlid eSiMgid (slang )5
VY i b i 4 dubs Mool 03 5 Lidg IS @y lite iz 55 w03 S plolis S GV )3 SsiSidlgn oS
93551 9 LS bgilows Copizpad (Y Jgi) 2l iz 93 i 2 Lidg ST Tgjosee sloadls |y i (2508 5 iz VY
0F 95+ dlas b 5yd Y 5 0y OYB bl )0 SeSMgnd uin dli (i B0 sdalie Luin O 92 dlas
(Y Joda) Buds sdalie (i VY olad b paiSoluaw 53 oy yi0S g ui>
a3l 203 AN 5l i iz 10 4S5 pokay 0391 Sgame Yl (SlghS oyd g sels dopd a5l I gla i s

Tauudgo Mol ;1 Navicula 4 Synedra Nitzschia Cyclotella (sla s (Y JS3) Slodls olazd] d95u 1,
155451 ;| Euglena 4 L ,sSbgilu 51 Merismopedia 5 Oscillatoria duég,lS" 5| Scenedesmus 5 Ankistrodesmus
(Y JS.5) 452305 )35 s ol VL 3

S OV 3 00 Sl SSidsisd slasS I uin 1Y Jpan

05Sdhgid eV iSole mdSobe (298 SOV GV Sdge VB
Bacillariophyceae Y. N Q Vs VA W i
Chlorophyta vy v q \$ A \$ '
Cyanobacteria A 0 ¥ e a 5 a
Euglenozoa b ¥ ¥ 0 0 o
Myzozoa Al ) \ \ v v
Ochrophyta Y \ \ Y
Total e ) YA A o8 ) FA
Yo
Y.
PR
3.
o I I I I
. HEEEm I I I [ | I -
(o TN T T T - I T - R T R T S R - O
E R EEERERRERERE
- Q bl
‘PR YR EEEEEEEEESE
ST Y=83I 5§99 g8 e 3§ ES 5
= £ § & 2 S =
T34 8 8
)
3 =
Bacil. Chlo. Cyan. Eugl. Others
Di o Cadlé ola! g (dwopd Y 51 i) W g i Y IS5
YE4Y-YEeY Jlo ;3 I35 OV 40 ol Sl (e85Wagiud (Slglsd duoyd g jouas o yd . ¥ Joua
_ NG olew R YU YU T oy oy
T3] o . .
< pov-L3 S SFA G4 oS Slalp Sy
Bacillariophyceae | Achnanthes v v 4 4 4 4 A Yoo



http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

1FF ) o lais 1D 0,99 ‘dé)g/’wuu,o,g

Y¥

Amphiprora v 4 ¥ vt
Amphora 4 AL Y
Bacillaria v v VIAD -
Caloneis v v v v v -Ivv WA
Cocconeis v v v v v VYo Y/
Cyclotella v v v v v WY Voo
Cymatupleura 4 4 N -
Cymbella v 4 v v NN AR
Diatoma v v 22 Y/ U W
Diploneis v 4 4 v AL sV
Epithemia v 4 v ¥ WY
Gomphonema 4 4 4 v v s SAR
Gyrosigma v 4 4 v v ¥ \o/5
Melosira v v v v v VYA SY/Y
Navicula v 4 4 v 4 F/YE /A
Nitzschia v v v v v VWE WSy
Pinnularia v <IYA VA
Rhoicosphenia 4 v 4 v Nin% AR
Rhopalodia v -Iv® ol
Stephanodiscus v v \AY -
Surirella v v 4 4 v SIv¥ ve/E
Synedra v v v v v oIy Voo
Chlorophyta Actinastrum 4 4 4 4 -/0) \a/s
Ankistrodesmus v 4 4 v VLY s
Binuclearia v v Y/-5 vy
Chlamydomonas v 4 4 v v 100 \PiY
Chlorogoniom 4 y/aa VA
Closterium v 4 v ¥V Y
Codatella v 4 v v .1oq v
Coelastrum v 4 v v LYY \o/5
Cosmarium 4 v v -/0 .y



http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

Yo OlKen 5§ 8L | o ST YU sloy 5D 3 g5 5 STt
Crucigenia v v v v v v AL RV
Desmidium v -1V NS
Dictyosphaerium 4 4 4 v v -jav ‘.
Franceia v -IYA NS
Golenkinia v v <13y N
Kirchneriella 4 4 v VY VIA
Micractinium 4 v 4 v VIVO WA
Mougeotia v v v V/Fa siy
Oocystis v 4 v v -/0) \YiY
Pandorina v v v v % sy
Pediastrum v v v -IfY W
Quadrigula 4 -lov VA
Scenedesmus 4 v 4 4 v v YAy A
Schroederia v v v v -I£5 \SIY
Selenastrum 4 s vy
Strastrum v v v NG \WIA
Tetraedron v v 4 v 4 4 .15 Yv/Y
Tetrastrum 4 v 4 -I¥ N

Cyanobacteria Anabaena v v 4 e V.
Anabaenopsis v v Ay -
Chroococcus v v v v Yand AR
Gomphoshaeria v 4 4 v v VYA iy
Lyngbia v A e
Merismopedia 4 4 4 4 v v /%D R
Microcystis v v v v 4 4 Yy Ya/s
Oscillatoria 4 v v v 4 4 £/2A as)y
Spirulina v v v v v VA \EIY

Euglenozoa Euglena 4 v v v 4 4 Yo 51y
Lepocinclis v 4 4 v v v < IvY YA
Phacus v v v v v v -Ivs -
Strombomonas 4 4 4 < IVA

W



http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

1FF ) o lais ) o)ja‘dé)g/’wuw,e,g Yy

Trachelomonas 4 4 4 v v v /A S5y
Myzozoa Gymnodinium v v v 4 v -I5¥ v.

Peridinium v v -Ivs -
Ochrophyta Centritractus v 4 ./¥5 e

Dinobryon v 4 /o vIY

SlglE 23 P s > b Ml 09)5 (y9SMgtd Slolys a5 ol plas I3l OYE (Lol sl 5 3 (ow)
Lidg IS a3Ls 5 (5 55 Jolo VWYY + e e) Slghd 0oy VP L b piSTligilhw 28U (Y JSK5) 592 I (52 )3 ok 0+ AY -+ )
4 gl o ¥ Tj5ilsT 5iSiMsnd asls A8 )15 (e sla ay y () ) Jgm Voo ¥eee) Glgld aopa WY L,
boduoyd Vs 13 68 Sl Tgjoime g ldg ST claadls Jlglyd aoys g ools jolaidl sgs a1y 2 j3 Jobw DAY=+ sl
OFSMgid (S Slold (Slee aalllas oo (o (1 JS8) 39 1) 53 Joho AReve g PVO 5 Slold (Sl

03,5 (B)lead 31 ) Jobo VWYF e ee (o) 3550 slealial 5

1 Bacillariophyceae

I Chlorophyta

B Cyanobacteria f‘é .
S Euglenozoa F'E-' ;
B Myzozoa

OOQchrophyta

VEOY SVEeY Jlo 5 J5T VG 13 950Mgid glepe S cus 5 Y UKL

YRVl sl 4 eSSMgnd JSlglyd (ESE) ke piShis &S sy ol OYE ol sl ity 5 pwyp mols
2 id 0 Jokw YAV e e 2 VA e el Dl & eiSOMgnd Jloly8 nSlee Blas 5 010 5 0le jo id 45 ol VFFFAL ..
JS5) conl oas sanlie (P < 0.05) calisto clanlo y (5Mgid Slglyd cym )5 me S| o (¥ JSKi) 0342 olo (63
ol L5 o3l oy s (65801 5 iy SiSidygd S 5 50 1) Slgld oyt LS lgils 5 ddyn Dol 09,5 (¥
Gg0) Jlo )5 pbl > (S5SIM (leng S by olo (bl & s S il olo (63 ) 4L S gilow e3> 4 a3l e

A ol et Slolyd ialS L (bl B yao) JUo dpms pbl 55 5 0y (Slolyd gl a (31,0 U cudipd ) sl glo p


http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

YV Oy%0n 9 8 | o T Y (sloyy 5Dl 5 g5 5 kSTt

\Y
YO
\ -
7 v
.l
| p :
.08 3
|
0l
i
1l
| )
o
1l
il
o
|l
i P —
3 533033333203 333 0
N vi;%—q}“ii:%z%“i%
}:"iﬂ""s Bacillariophyceae Chlorophyta Cyanobacteria Euglenozoa Myzozoa Ochrophyts

$les 5 Sl 4l Bgy) I OV 3 V0T B V£ ) e leble 3 (iS00l slad S (Sllyd oefilen € IS5
(wl )lb e ugw PAS g uw

Wl 0as 0313 Ui B S5 )3 S zge aimd e 53 o (g8 9 OV calisee bl 5 9iSMgd Syl pSike
9l 0o b i pedSolw ise ) (Slglh8 cnyieS g OVB (B s ) (Slgl it Cuslin oS pslailen
Bblo o eSiMgid Slghd e I dxe BMR] 5 0ud salin yu )0 sl yauleo YA £ </F 4 VY £ Y 3005 (SE)
Oy iy )3 b S gl (oYL b 1515 0390 e 3blio plad )d badund gy )Mol .l 005 ol (P < 0.05) Calises
B JS5) 13lse a2 LB OV (55 p0 i 3 195551

Jol 09,5 cunl 03,5 s Sy 09,5 93 4 |y I3l YU sblio SeSMgid Jlsbe 5 Slols (claodls (glasgs LT
G Y658 e VY f09)S 05 93 ol pgd 095 9 waitS ol S =Y OV ()8 (i =) fog)S 5 93 Jeld
(£ JS) Canl 0als lis QYU (Byd iou b ) (gytin alis S zge add 0 YU og)3 ddlaie . SYU By

A T \Y
5 5 1o
2 ¥ B = El h
_1 = = - | 2 A

A= = = _1
) = g | i

" E 5 ! E S8

VB = % B

= = B_ BE8Ba_
sefg888 §s22g8E §EfE §ifgs Fffgl f
T T 4 = -
82882 2ZEygZ szERZ priEng gfrERG:
>0 U g N Q >0 U c N Q £ 0 uUucga >4 U ¢ N >80 ¢ N
2i,{ 5985829 f£928e2gp 20888 foFesr £Cf8ceg
LI Ssowme = 2sowme = 859 ®ws 25w 2o ®m2
2 F £ 3 ] 2= £ 3 g E= 3% 2 F ¢ 3 =z c 3
§5e8® o0 FGs® O EfFgEo0 F55U §5c50
= > = > T I = > = >
T v T v & T v T v
2 3 @ 3 @
R o ol iy S o g (5 ggn b

Al alie By ) V81 -VELY Jlo 13 (S 9o 4 9 (I QYU cliseo 3ble 15 (158Mygind (Slgld (Sl .0 JSS
(ol 13 (dro gl @uis g o (Slepg 5

@



http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

1FF ) o lais 1D 0,99 ‘dé)g/’wuw,o,g

YA

AR

S o i
é)&s & ;
YL (295

VEe) —VEeY Jlo > I3 OYU cilisce 3blio 13 (peiSiMygind b 09,8 Slolyd yiuwdlS JJUT. T JS5

-y

¥V 5l i ooboiio ela Sl by oo L5 |y £i5 s Syt 42338 Ll b SeSoMysnd dusls s £i5 dulie
w2 9 (Sabkara and Makaremi, 2015) cusl oads olols J3l OYU 5l SeSMogid  uis YO+ dgds 5 4565
Jlo 5 5T 51 e s 03,5 sdmlin Luin MY 3lass 4 WYVY Lo )3 55Nt gl e Sl sy VB dlls 0
ol 5l o (Mirzajani et al.,, 2009) cul ous oanlie Jpl OYU ;5 55S5Mgnd (cla juin dlas ials 15g, 1FVA
a3 i Sl znlS 0l e S5 L (Fallahi, 2018) WA+ Jlo o YYA Jlo 3 o3ss b s Slisi oond a8l
SIS do)> OF 5 FY D s 3 cialS i 4 g g ailie Ly L ySlgils 5 Lidg LS cundnn Mewly (Lol 0g)S
opl (¥ Joda) ol 4l i s ¥y s Ve 5l a8 ond oanliie Ao yd Ae liee s Tg50 500 8L )3 el oy i
Ol o ialS .l anily )13 Calisee Glgis (b 365 dlaws 1Slas 13 1959051 a8 L 5> os sdmliie (gla juin oy
GBS 5 (S gu) SIS 5 (69)9 claailEng) (0 L1l (B VB o Ol e syad el LBlto g 55 (gl
e slaJlo )3 oSt g5 alS (Lol Jolse 1 slalo 3 pogasis SV o 0,5 53 (ol it ol

Woi5 G Jlu U pols andllae y3 I3 VG 13 sSidbgiud b i o B 4bLd Slas duwglis £ Joso

.(Bagheri et al.,, 2019; Mirzajani et al.,, 2009)3 5 o wguwoxo

gty kdonS el TSl Toighe  LSlgle  kdalS awde Ml Jii‘:ﬂ Jw &=
1 2 1 4 10 17 43 39 117 1373 Mirza%%’gget al.,
1 2 1 4 9 15 43 36 11 1374
0 2 1 4 5 12 37 36 97 1375
1 3 1 3 6 12 36 37 99 1376
1 2 1 5 6 9 37 35 96 1377
1 2 1 4 3 8 35 29 83 1378
0 2 1 4 5 10 23 25 70 1379
1 2 1 4 5 11 33 33 90 1380
1 2 1 4 7 9 29 32 85 1381
0 3 1 3 5 12 36 31 91 13931394 Fa”azh(;leé al.,
0 1 1 5 2 9 27 23 68 1401 1402 eI



http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

Y4 Oy%0n 9 8 | o T Y (sloyy 5Dl 5 g5 5 kSTt

per 5 sl il g)luw 4> Ankistrodesmus . Nitzschia Cyclotella  ygomon oy opl » e o s
Sabkara and ) gSle g sblee (slaasl > (Sabkara and Makaremi, 2013) )l sl gmen (o sloalols
4L, (Bagheri, 2006) o cuss 45,y (Mirzajani, 2016) obll; e 5 poss (slaasl > (Makaremi, 2003
JJle (Bagheri et al.,, 2021) Sus 45b,5 9 (Roohi, 2009) Vsl ¢ lsdl slaasl ;> (Abedini, 2013) )l
idg

s Trachelomonas . Phacus (sl > Bacillariophyceae o5, j Synedra Nitzschia (sla s  piccen
sl > 9 Cyanophyta «sLls ;| Microcyctis 4 Oscillatotria sl > Euglenzoa sl ;| Euglena
39 YU biws Jlglyd b J3l oYU 5 46550 (sl a5L )5 > Chlorophyta 4sLs 51 Scenedesmusy Ankistrodesmus
el (Li and Mathias,1994¢ Palmer, 1996) 154 0 wguwone 0391 (sl jasli 59:SiMgid  Son oS caizily
s 28 ol lio 53 LS lgilow  T5081 (Slaes i J (Sl lis g8 42009) lSon 5 Winder clullas
2 Sorn padls cwl e wilad By Sl Gedld 18 cog g e 2 (caiy) SIS pole chle
g5 Ll b lejen (Mirzajani et al.,, 2020a) cul ol ()5)1i5 By yg—gie dibs o Wl 0 o oL (glaaslys
bl g 0ad oamlie VWWAY BAYVY cla Lo jd )] el g 859y (63920 paw ( I3 YU > SeSM gla puis
Mirzajani ) col oad (o)l;5 Cg g s 1> a8 0l i Voo LAY s 3 J5l GYE 395 caliseo (slacans g 45l
SleMbl ol Bl plosl oy o y3] 3 4o pokay adly iol38l GYB s el)d as > oloj cus3S L (et al.,, 2010
i ) 9 BYg pgw medS olow dllaie )3 by gaw 3 OV ()8 dilaie )3 JBIOYE (Byyg Candg ATA Jlo
(Abedini et al.,, 2018) cul ous 5,155 By e wla b oS i Sl dls e jd J3l OV sble

91 Sles g 0392 it 11 53 Sk (19eken WO B 3900 5l ciliseo (slagyloj o (1585 Mgd (Slglh8 (o) ol 2
9039 )3, g BB Lials jlas ol olis asdS claoyed b ol Slglyd auslio g yid 53 Joke (galee Y/A 4Y Lo
2 0pSNgid (Slglhd g ot Sliwsd 13,5 0)Lsl & jgbailen [V JSS) sl 0l jieS plp A 4SS Jlo Ve 4
Camdg oyt ol 4Bl o )33 (5b)> O 515 s Sl L 028 el bl bloyl 5o o] (ol 028 b 3l Y6
TV e 5 byl e o Sloj (w0392 WV Jlu I S (ale ety plise cn VL g JBTOVE (g
WOV 0)90,0 .cd)5 )13 =Y 5 adaw 13 90090 L jlow VWOF Jlo U )35 (ol Ol e ials .cwl il jl 3 jie
Sazme bl 15 G g 0181 31 Jle )3 jte (Sle YO U o) 5L 555 sbyd Of e (o050 L8 WY
cowl 408 jlua (Chen et al.,, 2017 and Lahijani et al.,, 2023) Jls ;> yio Slo AV 0,8 #5 b by o adaw
(v Js)


http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

1FF ) o lais 1D 0,99 ‘déjg/";.gwﬁ}g

» &by ‘-.-" }l,v;

(A Jsko fgabeo) 928N g2

XF..

“¥VY.-

-YA-

YA,

VY-
Yoo
A~
5.
f.
Y.

-

[ -

——

—-\

Chen et al,, 2017 and Lahijani et al., 2023

"‘\_-

T
[

Wya WA . ALY
Mirzajani et al., 2009 Fallahi 2018 s o

lizeo gl JUo 53 )55 g O 51,5 9 (I YU eSiMgind Slglyd Ol (uSKile -V JSCud


http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

™ Oy%0n 9 8 | o T Y (sloyy 5Dl 5 g5 5 kSTt

A
Y. @ Cyanophyta
5. W Chlorophyta
;i - [EBacillariophyceae
D
4
o
2, W
1 ov
F
) -
A
v B Euglenozoa
- BM
: yzozoa 555
7 e 777
) P !
. %57/ 757
3 b 997,
3 PEP ey
¥ PP 299,
2 e s
v El‘f-f‘ e
T b
o e
Y e 279,
A
-\ . .
= 9%%
B=
"YYa VYA 'Ya.

Mirzajani et al., 2009  Falahi 2018  _.,, .

lisen (510 Jlus )3 I3 YU 955 slahs S glyd A U5

P slagbyy g bl psd g ()b Gl (Sl Gl Gozmen (el Ol b le pludl Gl ogMe
(Chen et al.,, 2017 and Lahijani et al.,, 2023) xlosgs 138 5l 35 I3l GYB 5 535 sbyd omen olb piwwsS]
lgles o o (458 (Stusor Jlto yskay 035 IS 31 55 S9SNy gl 4365 £95 ol )l 2y (ke 2ol
Ve /Y 5l wyy D90 sleale y3 Ol (clod (nSike [(Bagheri et al.,, 2022) cuul o sanlio 435 cbyd ;5 b ySlbgiluw b
ok (Mirzajani, 2009) slian aad dle 4y o bod lie0 opl g1 pusiio olo M3 po ;3 wouwdis a5y YA/Y U il )
iblS L eSiMgud JS Slglyé aSl  ogMe aShly L pols ddllas ol atsly il 38l sl 423 VY do pd 0 Sle
LS bgilw g 03> (olaid] 3550 1y do oy iy b Jlo 55T 50 duandgr Mol 03 ol 03 )57 puss 5 s a3 Ls oS 5 aisld
Cowl 6391 pgd 03, 4
claainy 1L Shgilas BeSs (S1ye = 5 55 bdes) (aLsS 0,93 ;5 o, Kl dn )3 Yo 5l L Ol o (slod yiul3l
9 o0 003 wdgr ol aigy K> Ll J3l OYB S Ve amd BT cla Sl 5 Cundg opl il anlgs ol pepe VB ]
Mirzajani ) V- as> cloJlo b auolio p3 a5 390 1) )3 Jobo OAY=++ 1ol adlla )3 Tg56u0S gl asls lgly3 (A JSC3)


http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

JFoF o oylas 18 0498 (b T (uwlicipg Yy

(Fallahi, 2018) s sanlie 35 WY+ Jlo 15 5L ol lel3 Ltali3) sl azils Loguome tl33! (et al.,, 2009
(A o) odwy 2o pd & s WA+ Jlo 13 o yd ¥ 5l 195908 9] Slol s sumyd 4S5 jobody ol adl asld 55 yols awyp p g
sl Jlo 53 Tgjgie0 Slyis 89, dlo I VB )3 (gl Fgn oy 9 o Sogll )l (81 259, ot (s &S
Mirzajani et al.,, ) 39 2 )3 Joko ,l \We so 55 o] 1Sko g 039 ddlS g (ool 8] Sllog chld ounedd Vo amd
YO 5l a8 s o Olpee 5 0ud sanlie o lshd ayis LialS sl )y U (Fallahi, 2018) W4+ Lo ;I LI (2009
ey pid g3 03e i

loanlnl &ypo 4 g &) ol 5550 o Bpd e Jold 31 OYB slaisy Sl (gl pb gy
sblge ol b sy dbst GlalS 5l sl 35 o] & ooly St 1 GV 5l (Sas (i5u ki (o] slaaigg ool
) (o Slyoss Vo s gla Jlo 4 Cons I3l OYU og0s (gloww ol &) usgs L .(Mirzajani et al.,,, 2020b)
Db el b byl o bdes yow cpl .l aidly o 0 1) SN slopg)S Slglyd g b s dlawi ialS a5 004 sl
sl s JB 03l sla So9ll S8l g o2loe 5 (ot lalS S s 5 0355 L3l ol sloe Sy o g 058
sl ey 4 USe Ve 4 jho Sl o) Juie STy GBS TP 4 S B Sl ol 0y LUl
9 S 0S5 S YYr 2o 50 (g3l Lol b s ) Jsb )0 eiomed sl 03)S s VY Jlo UVYAS
(Mirzajani, 2024) cul 4l ]38l LSa WY dg0 3 oliws,

S5 A

2 o Bl A g5l sbd ol Gials ehg asme 105 Sl (s Bblie drsg 5 o e Sludl glacld
1S sl 033 4o |y I3 VB ogar sloms iVlo (slod 5uSilia Lil3il g 42838 Jlo Yo 3 oanldl &l s o Jlo
sl (LS oy S anilil 5 32l Ges bl Sl dlge e 13 5 o] 4 oasy S ¥4+l a8 VB
5 iS5 2 St ) SIods 5 s S8 5 a0 o5 SoE] 5 (ol (slo e & VB ] sloaizg S ok
oo Vo dnd Blol b dunlde )0 giSMgnd oSTy5 as oy L adllas ) ] atildS (05U SeSiMgid molgs ol )
sl izl ol ol @Bl yialS i FA w4 Ve and Lilol j3 i VIV 5l 50 b s dlaws g atily ials ly A
and (ola Jlo b duslio ;5 195051 Slols ao)> 39y 3959 sV praww osims LS 9 039l slac] adlis oad olwlis
oo 5 I3 OYB (sl fign om0 g, 9 (SS9 5l Gl oims (s o adls (g2 g8 B (l3E) o V-
ey 5 o Sogl S8 o] ol sl 0 g amdge bl (31 VB lol slo )b (sl g ABb oo 3
33,5 oo Lol 42535 5| o VB bzl oliE aSid ] adls gl gt dbysiSdl Candg 392 53 035ls

&b 3l

S Pl
5 0FSN gt Sl 5 s €55 o oo 5 B VU el (yp Sl ik B ) adlls
3l 0uSiimghy pyme Cawlyy 5l Al plogl WYFAV—¥F =01 0) = AVOY g 05 L1 S5 QYL 5 eSiMs5
g tSten; e i (LB (5P Lisu prme ohlSen I zman 5 lip e nislee g B sloel )9

Sl jglid Colia g (BT Hgel ool wiges )3 (lisle S8 i Cungd (oo Lo g (el el ¢ BBy

D)5 o )08


http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

A Oy%0n 9 8 | o T Y (sloyy 5Dl 5 g5 5 kSTt

References

Abbasi, K., Esmaeili Fereidoni, A., Sayyad Bourani, M. and Rahmani, H., 2019. Fecundity of wild
common carp, Cyprinus carpio, in Anzali wetland. Journal of Aquaculture Development, 13(1), pp.
103-119.

Abedini, A. 2013. Fisheries study in the Arasbaran Lakes in the east Azerbaijan. Iranian Fisheries
Sciences Research Institute, Anzali. Technical Rep. 63 p. (in Persian).

Abedini, A., Mirzajani, A. R., Fallahi, M., 2018. Physicochemical conditions and trophic levels of the
Anzali  Wetland. Iranian  scientific  fisheries  journal, 26(6), 113-123. Doi:
10.22092ISFJ).2018.115765

APHA. 2005. Standard method for the examination of water and wastewater. Washigton, DC, USA.
1265 p.

Bagheri, S. 2006. Limnological study of Dasht-Moghan lake, Ardabil state. Iranian Fisheries Sciences
Research Institute, Inland Waters Aquaculture Research Center, Tehran. Technical Rep. 67 p. (in
Persian).

Bagheri, S., Khatib, S., Sabkara, J. and Zahmatkesh, Y., 2022. Phytoplankton bloom (Cyanobacteria:
Nodularia spumigena) in the southwestern Caspian Sea off Anzali, July 2021. Iranian Journal of
Fisheries Sciences, 21(3), pp. 849-858. doi.org/10.22092/ijfs.2022.127359.

Bagheri, S., Makaremi, M. and Mirzajani, A., 2019. Distribution, phytoplankton abundance and impact
of Eichhornia crassipes in the Eynak Wetland, Guilan state-Iran. Iranian Journal of Fisheries
Sciences, 27(6), pp. 93-103. doi.org/ 10.22092/1SFJ.2019.118317.

Bagheri, S., Makaremi, M., Khatib Hagigi, S., Madadi, F. and Talakesh, M.R., 2021. Abundance and
structure of phytoplankton in Lake Chitgar during 2017-19 and comparison with previous studies.
Journal of Animal Environment, 13(2), pp. https://doi.org/ 395-404. 10.22034/aej.2021.139001.

Boney, A.D. 1989. Phytoplankton. Edward annoid. British Library Cataloguing Publication data. 118p.

Chen, J., Pekker, T., Wilson, C., Tapley, B., Kostianay, A. Cretaux, J., & Safarov, E. (2017). Long-term
Caspian  Sea  level  change. Geophysical Research  Letters, 44,  6993-7001.
d0i:10.1002/2017GL073958.

Fallahi, M., 2018. The trend of aquatic communities changes in Anzali wetland. Fisheries Science
Research Institute, Tehran. Report Register NO. 53238. 152 P. (in Persian).

Heinonen, P., 2004. Monitoring and Assessment of the Ecological Status of Lakes. www.
Environment.fi/ publications. Helsinki, 108 p. https://core.ac.uk/download/pdf/16390433.pdf.
Holchik, Y and Ola, V. 1990. The dam capacity of Anzali lagoon and the study of fish stocks in it. Joint
project of fisheries and FAO, Iranian Fisheries Research Organization, Bandar Anzali. Technical Rep.

Anzali. 11 p. (in Persian).

Hosseinpour, N. 1990. Anzali lagoon and the loads on it. Iranian Fisheries Research Organization.
Technical Rep. Anzali. 9 p. (In Persian).

Hydroproject, 1965. Fish-cultur reclamation of the pahlevi (Mordab) Bay. State industrial Fisheris
committee. USSR, state design Institute on Hydrotechnical, Fish-cultural. Reclamation and land
construction. Technical Rep. Moscow. 60 p.

Khodaparast, H. 2012. Comprehensive fisheries studies of Anzali wetland. Gilan Province Fisheries
Research Center. Technical Rep. Anzali. 204 p. (In Persian).

Khorasani, N and Meygooni, G. 1987. Anzali wetland ecosystem survey. Journal of Natural Resources
of Iran. 41, pp. 44-53. (In Persian).

Kimball, K. d. and Kimball, S. F. 1974. Limnological studies of Anzali wetland. Iran Fisheries Company
and Iran Environmental Protection Organization. Technical Rep. Anzali. 144 p. (In Persian)..

Lahijani, H., Leroy, S. A. G., Arpe, K., and Cretaux, J. F. (2023). Caspian Sea level changes during
instrumental period, its impact and forecast: A review. Earth-Science Reviews, 241, 104428.

Li, S. and Mathias, J. 1994. Freshwater Fish Culture in China: Principles and Practice, Volume 28, 1%
Edition, U.S, Elsevier Science. 445 p. eBook ISBN: 9780080934198.

Maosen, H. 1983. Freshwater plankton illustration. Agriculture publishing house. 85 p.

Mirzajani A., 2024. Monitoring of organisms (benthos, plants and animals) of Anzali Wetland.
Department of Environmental Protection of Giulan Province. Report project. 120p



http://jae.hormozgan.ac.ir/article-1-1125-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-06-07 ]

JFoF o oylas 18 0498 (b T (uwlicipg Y¥

Mirzajani, A. R., Khodaparast, H., Babaei, H., Abedini, A., Dadai Ghandi, A., 2010. Eutrophication
Trend of Anzali Wetland Based on 1992-2002 Data. Journal of Environmental Studies, 35(52): 65-
74. https://dorl.net/dor/20.1001.1.10258620.1388.35.52.7.1

Mirzajani, A., 2016. Study of Shovier and Mirzakhanlo dam reservoirs in Zanjan province in order to
aquaculture possibility. Iranian Fisheries Science Research Institute, Bandar Anzali.

Mirzajani, A., Abdolmalaki, S., Dagigh Roohi, J., Babaei, H., Abedini, A. and SayadBorani, M.,
2020a. Trophic status index and natural fisheries potential of some Iranian reservoirs. Iranian
Journal of Fisheries Sciences, 9: 2753-2769. DOI: 10.22092/ijfs.2020.122660

Mirzajani, A., Daghigh Roohi, J., and Mohammadidost, R., 2020b. Investigation of distribution and
abundance of aquatic plants dominant in the western part of Anzali Wetland. Journal of Plant
Research (franian Journal of Biology), 33(4), 1014-1024.
https://dorl.net/dor/20.1001.1.23832592.1399.33.4.4.0

Mirzajani, A., Ghane, A., Bagheri, S., Abbasi, K., Sayadrahim, M., Salahi, M. and Lavajoo, F. 2020c.
Diet survey and trophic position of Macrobrachium nipponense in the food web of Anzali Wetland.
Wetlands, 40(5), pp. 1229-1239. http://dx.doi.org/10.1007/s13157-020-01278-5

Mirzajani, A.R., 2009. Limnological survay of Anzali wetland data during 1990-2003 by use of GIS
system. Iranian Fisheries Science Research Institute, Tehran. 124 p.

Nezami, S., 1994. Limnological and ecological investigations of Anzali lagoon. Fisheries Research
Organization for Guilan Province. Technical Rep. 214 p. (in Persian).

Palmer, C.M. 1996. Algae and Water Pollution. Municipal Environmental Research Laboratory
Office of Research and Development, USEPA EPA/600/9-77-036.
https://www.sid.ir/fileserver/jf/8000913980204

Pontin, R.M., 1978. A key to fresh water planktonic and semiplanktonic rotifera of the British Isles.
Titus Wilson and son Publication. 178 p.

Prescott, G.W. 1970. The fresh water algae. W.M.C. USA: Brown company publisher, 348 p.

Roohi, D.J. 2009. Study of the Ardalan and Alkhalaj Lakes for aquaculture in east Azerbaijan
state.lranian Fisheries Sciences Research Institute, Inland Waters Aquaculture Research Center,
Tehran. Technical Rep. 70 p. (in Persian).

Ruttner-Kolisko, A. 1974. Plankton Rotifera biology and taxonomy. Stuttgardt, Germany: E.
Schweizerbart, Verlagsbuchhandlung (Nagele U. Obermiller) 134 p.

Sabkara, J., Makaremi, M. 2003. Study of density and distribution of plankton in the Makoo
Lake.Journal of Aquaculture Development. 12(2), pp. 29-46. (in Persian)

Sabkara, J. and Makaremi, M., 2004. Abundance and distribution pattern of planktons in Anzali
Lagoon', Iranian Scientific Fisheries Journal, 13(3), pp. 87-114.
https://doi.org/10.22092/isfj.2004.113804 (in Persian)

Sabkara, J. and Makaremi, M., 2013. Distribution, abundance of plankton and their role in fish
aquaculture in the Aras Lake. Journal of Aquaculture Development, 7(2), pp. 41-59. (in Persian).

Sabkara, J., Makaremi, M., 2015. Plankton Atlas of Anzali Wetland and Caspian Sea coastal areas.
Iranian Fisheries Science Research Institute. Tehran. 570 p.

Sabkara, J., Makaremi, M., Hassanimoghaddam, M. and Maleki, S. S., 2019. Distribution and species
diversity of Cyanophyta (Cyanobacteria) and their environmental significance in aquatic life in
Anzali wetland ecosystem, Advanced Aquaculture Sciences Journal, 3, pp. 35-50. (in Persian)

Tiffany, L. H. and Britton, M. E. 1971. The Algae of Illinois. Chicago, University of Chicago Press. 407
p.

Winder, M., Reuter, J.E. and Schladow, S.G. 2009. Lake warming favours small-sized planktonic
diatom  species.  Proceedings of the Royal Society, 276, pp. 427-435.
https://doi.org/10.1098/rspb.2008.1200.



http://jae.hormozgan.ac.ir/article-1-1125-en.html
http://www.tcpdf.org

