[ Downloaded from isfj.ir on 2026-06-29 ]

(DOI): 10.22092/ISFJ.2024.131689 YY(Y) YA€y Olol & gale alas

Swssg— G&JG Ao

Alol gcure 39 39 —Jgb bulg) g iRy O s
337 8L 30 9> &d9> Alosa braschnikowi (Borodin, 1904)

\JJLﬂ OJUL').M&- Jaes c\obbd‘v\?& J:S*Lo.w‘ LV.:E§€.,\.EAJ‘% 4.”)@ V'“’f ‘\ei:-djp;*}._ .,L:,a‘
*Jaafari.omid@yahoo.com; Pourmoghadamm@yahoo.com

oidsel coliiad Glodlo pdS (Ve asle SlBESS Cun fo (sobulA Gliale lallopn SlESS bl -
Oloal ey «su8laS S
U‘Jfl‘c‘)s‘u‘)@':ds‘:"’bu)‘.“b@‘L‘AJLSJJJL:“SU%‘J# ‘Lf‘..""“’t"“‘“ P2 K :C)M 6\9;—\'

VEY laye byl ) VE-T alasa sl o
03wl s,y WS o pie g CBlis slaaal s VL Sl Sleaas LS g, Slis (5 bl bl aes oLl
s o A > K e en o Tl eslizl L Alosa braschnikowi ale K K505 5 50 Ot ol s
5 3,0kl Igb Gloms il ) 5 800a 13,8 S5 o 350 V¥4 Olia s 0S5 055l «NE Olial an s
Oga31 Sl odal Comses 5 392 a on YWV/OYER/NE 5 Yoo JAVEN/XY YWV WS /PN o5 S (ool 5 dISSLa o Sl bl
@4 es Osesl @L} (Pt /00) sl Ol (gl cme OVl oad mnny ) Dlaww 15,50 VWV o & b bl SJUT
25 Jl al 3 s Sl ks oas o o gy At 33l 6 KuSS S all5e 8 53 sy 3590 bl o8 sl Ol 35 ool claedl3e
sls Olzs A.braschnikowi daabagi‘la)s 53 6}<” IR .J.pjf odalia iy g lavw gladl axb s £ addse y5 9w al
g5 348 s S s (=X Y) IS5l ailata 5 e K el T asy o8 clls (D=Y/51) )l 5 (D=YIVA) Il sblin 57
(CF=1/19) dSla 5 (CF=V/ ) 5l ble s s Ll i a8 ol Ol Bla (g b (g Cpimed lid Cotin K _a gl T
e Comaz 53 Jolom > QLS 33 S50 5,0 s gt ol (3blie (g 00 2 (CF=0NY) (gl ailane 4
5 1ty had 0339 LSS 0 4 55 U133 osiom 55 Ay 3l o2 5050 bl s A braschnikowi sl s
oo 2a3m Gble 53 Vb S35 g3 dlml Esly adlata > el Slosuas o Ay 4 (5l paisad ¢ 5
Slerdy 5% b 3 AlOSA i o () Dl @ a5 bl 5 JsS0sn a2 4 5L padsr pl i adl

.;;J?o:L’::..»l).“JQ.;..ZLAL;;;Liﬁ@@&MﬁwgﬁéuéjjjéTbukbﬁpUnf@

o s

MCopyright: © 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed

under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.ora/licenses/by/4.0/).

Y4


mailto:Jaafari.omid@yahoo.com
mailto:Pourmoghadamm@yahoo.com
https://creativecommons.org/license
http://isfj.ir/article-1-2810-fa.html

[ Downloaded from isfj.ir on 2026-06-29 ]

w09 058 —dsbk bulss 5 (SAn) ol

OLSen g (s 82

A. caspia draschnikowi (Borodin, 1904)
A. 5A. kessleri (Grimm, 1887) (Eichwald, 1838)
P> > asg> s saposchnikowi (Grimm, 1887)
o) e as (Paknejad et al., 2014) couloass 5 5,55
Slgly® ao 0 £7 590> Abraschnikowi _ele i Lo
s ge olaisl gy 555 b )o o ade> o |,
sloaisd ol solaisl cosal vé, 4, .(Hoseini, 2000)
s @ 455 (nl (apir y55 ads> o Alosa e
AVl golall coeal 5l 25555 ol 5 YL gl
ol 5,001 51 (Afragi et al., 2006) el Jls ;55 5
) adsm o aiS pl 5l ol e glaiirex
3l Sme oammspled Jolse (nfinee (Brxe 9 29
b caeal 5l s s g cbli> oFus

sl 10 )95 4
byt Wlgi oo 4355 Sl lie Glaceaer olulis
SleMbl 5l oslazwl o pdy plol 50, b JeSUge Sl
Bl g el @lbize gbhae o owbidcsy,
Sattari et al., ) el oo, 8 Coli go,,l5 bl
5,y ledb! 5l eslarwl b plale e (2021
A Byo g 0ols zlsial o Slel aes 51 oLl
Sl 003 (S5 slaghy, boamlie o geS
Slao anlllas b o oplplo (Randall and Pyle, 2008)
bl slaghy, 625 a5 glale 51 S 52 50 (5,
) Come Sy (a3l Sojglst pe Dlas sl (golan plgi o0
Gan b wliscsy, o Sy adlas 0,50 cavsa
SYsb i il ginex laasly olulid o Gy
Tudela, ) el jloys5 5 plo pwlibiwn; Luils 5o
J95Use slasg, 4 oads abl ety lalllas (1999
Paknejad et al., ) _.545:5 4 Jafari et al., 2019)
slacares 54>4 (2014; Zahmatkesh et al., 2016
L .wslesges 5,155 1, Albraschnikowi ale i 51152
St JoSge oMbl Lawgs 0 it o3 allio o Jl> iy
5 blusrexr daaigh ples )0yt olilllas 4 5L
Orlova) el )35 5L, ;0 Alosa s slacares )
wloles Gas b pol> adllas o, 5l (€t al., 2024

Pl camoples Ssu,y lse e

EVRY-T
abor 3l byl )| Ul ol (5, s pdycillass
ool ametan) Ol 4 a0 olele
Delorenzo et al., 2022; Price et al., 2003; )
0,5 )0 5w, 5 piucillasl (RODledO et al., 2024
pole (5> 5 ol o 15590951 S5 slaainn (oole
Guill et al., ) coul owbis [Lb, 5 (5505 8 S5 5u8
5 Sglae byl g ol 5 lyls (A31s sle! (2003
Ll cnl o 1) 6135 5 (ASCS £33 ol (e g 0352 K0S
Jole S plgre ar Slagzge JSO sl 00 Vbl
SIS ot GBS 58 308 SlSS (slaanl B s soulS
5 Sy Sloogas I 50l p odle ay JS
2 oS ey lulid bl Gl ool Jlgs
psS| e Gy Iulyd Sl g oo ags
Lalps bogs sl sl a5 03l0)0% 1 cnl 5l Oleale ool
(Nacua et al., 2010) wgs 55l Jae calize
b Dlogzge (o S ren )3 (s 00 2 Jalse
ailoads aSlis i w8 Jele flge 4 ol0,8 0,8
Jse s e 45 (Costa and Cataudella, 2007)
odims lis Wlgi oo 9,8 Gy ols Hlas  egdle oy
Guill et al., ) wsb ;6 ol (S e slo S5

(2003
44y (5,905 golatl iy 5 dnay a0
s el 5 T s Galsdl g bl 5 o els
@ gladhie )0 olpl jeaS Cal JIs)55 5 coge Kl
A S e S adly BSas o e 5 ol Ll
Oldle (o) Cosl Sl B>l (598l L3l
o dhez 5l oaxie J¥o 4 o laplSile psr 5o
e el Cilim ol ) o S g o LIS
Pl ole (g 5 2S5l e 5 o wle
OIS ol X (Radkhah et al., 2024) el cosal
SeiglsS] als 4 b 5 SO plele laie 4
Lo (50 955 51 &5 Wgd oo aSlil Lo g
o> elXs (Nelson, 2006) wijls,es, oYU
ool g el G55 cza lls 35 sbye 0 Alosa
Alosa &5 > jeax as S el Gldlae


http://isfj.ir/article-1-2810-fa.html

[ Downloaded from isfj.ir on 2026-06-29 ]

iy 3l eolaul b alflas ol 4y auo 3l Ly oy
55 metS Sl s S g p8 o0 e ) So b Sl
S yegd a0 Cho VY olaw ddlaie aw o elibosy,
Pl S s b Jims odsS ) oslinl L 5 iy
ol bl jolaie s .(V Jga) 00 5 (6,5 o3l yio s
8 358 I S gl 0, | ol 5l 2l 5 Lol
«(Karakousis et al., 1991) a.i oolazl
L
- e
M) = M“’}(L(D;.}

sanlie Slao Jsb Mio) Slis ons 5 Jaslial yolis My
Sl 3 tiges JS (sl 3 bl o il L o
Caye D dised e slabiul Jsb L) sble ase

dibis y2 61,2109 Lio) 510gMo) (2 (G5esS

cdlo ool sumez Slss w9 Albraschnikowi
dalyo Il )55 sbys ogix adg> 50

I gy 9910
Alosa ol sae VF slows VYA Jlo oliee 5o
20 Gy 4 oye 5l oy awo 5l eolanwl b braschnikowi
W s fopisl i sl i Sl s
Oldd) ST Jlods il an maw o Lol paiges
(S, ol 53 05 3blin 5 8.8 ol (LS <ol te
by obads liwl jo AiGle) 0g bwl 2 o ddlais
AOAS sleal jo I3l (ohaisle bl jo s le ol.;TC)é
WS 5 ooy aallae 50 Bolin Ll Cansips
5 (E:53°03', N: 36°33") (5 L, «E: 53°35', N: 36°48")
2 sladiged (V JS5) o (E: 49°26', N: 37°25") 3l

137 6Lyd 2ee asge> 0 Alosa braschnikowi 31 ;18 y diged sbln o Ldl i Caxdge ) S
Figure 1: Sampling locations of Alosa braschnikowi across the southern Caspian Sea
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Table 1: Mean (mm) £ SD and CV of measured morphometric traits in Alosa braschnikowi along the southern
Caspian Sea

(CV%) Mean £ SD trait
Sari Miankaleh Anzali P-value Sari Miankaleh Anzali
1.65 0.98 1.92 0.35 20.75+£275.28 239.23+20.75 275.96%24.47 TL
1.46 1.16 1.73 0.09 18.61+243.57 17.67+214.4 21.95+246 FL
6.62 4.79 6.54 0.31 3.32+40.87 2.71+35.34 4.63+40.65 HL
5.45 5.13 6.65 0.004* 1.95+23.13 2.24+18.24 2.83+22.94 HW
6.72 3.20 493 0.04* 3.25+41.58 2.98+34.89 4,14+40.86 HH
8.95 419 6.09 0.008 3.30+£32.90 2.35+26.75 3.20+£31.98 HH2
6.36 5.81 5.59 0.13 3.47+£57.27 5.45+51.20 6.48+59.3 BH
9.24 7.29 7.90 0.01* 2.89+26.57 2.74+£21.60 3.48427.47 BW
8.45 8.33 8.85 0.83 0.68+6.88 0.82+5.80 0.96+6.92 ND
8.37 5.96 5.74 0.000* 1.41+12.22 1.18+9.10 1.43+11.46 ED
6.75 4.39 5.27 0.000* 3.16+31.53 3.11+27.27 3.80+33.75 DEO
9.48 6.73 9.81 0.001* 0.75+7.26 0.70+6.83 0.96+8.03 MW
9.62 8.25 10.16 0.000* 3.08+£36.14 2.41+24.31 3.87+36.63 SL
10.78 5.94 9.26 0.18 1.26+12.02 0.97+11.53 1.31+12.64 DE2
4.72 7.31 8.06 0.73 5.05+56.53 4,974+48.13 7.04455.97 CPL
5.15 14.91 5.25 0.94 1.224+17.30 2.32+15.12 1.78+17.31 CPH
10.59 6.40 8.21 0.44 3.36+30.26 2.70+£25.92 3.88+30.67 DBL
9.19 5.15 8.59 0.01* 2.88+26.46 2.04+21.98 2.52+26.74 HD
6.41 6.45 7.64 0.02* 4,06+37.51 3.07+30.90 3.44+35.53 ABL
12.30 8.64 15.20 0.01* 2.03+13.21 1.24+9.86 2.40+12.57 HA
8.15 6.67 8.36 0.07 0.94+7.93 0.75+6.49 0.67£7.78 PBL
24.75 13.64 49.49 0.000* 3.13+14.46 6.21+30.48 8.05+16.07 PH
14.36 11.01 11.54 0.000* 0.77+5.58 0.59+3.68 0.63+4.72 VBL
17.50 14.03 22.82 0.000* 3.12+16.45 2.48+17.75 3.59+14.86 VH
4.31 3.35 497 0.83 5.59+616.62 4.84453.14 6.65+61.60 FPW
4.06 2.78 4.70 0.004* 8.90+107.94 9.15+96.47 12.584+112.82 FDW
6.39 451 8.16 0.13 12.45+125.80 12.47+£116.52 15.77+129.28 EDEC
5.35 2.67 4.92 0.22 12.544+164.21 12.24+14558 15.06+160.95 FAW
5.02 4.46 6.83 0.000* 4,76+68.55 5.61+62.62 6.16+63.07 EAEC
7.45 9.02 8.59 0.56 5.97+56.33 6.25+48.93 6.27+54.84 FDFA
17.56 8.43 20.75 0.005* 5.10+25.94 4.38+27.37 7.25+28.80 EDFA

el 0oy A0 lebl mhaw (o Gl e BMuS onsmosylas *
woPss :BW Y 863)1 :BH g a>L 9O ﬁLéJJ :HH2 ¢y &L&J)l :HH e P SE HW o J?Ja :HL ‘Lsﬂio J5Ja FL éJf J9Jo TL
DE2 w0j5 Jsbo SL ylas (5,0 MW ¢ il (g s abaii gl b e Sy aols :DEO (ot (s ED i #y5m 90 alols :ND «y00
(o> 5o b oacls Jobo sABL (i alb glis )| HD « otay all oacls Jsb DBL « oo asles glis )| :CPH ¢ o0 a3l Jobo :CPL (pii> g0 aluls
FPW (oSt all glis )| VH ¢ oS all oucls Jobo VBL «glaiew alb glis | PH (slaiw all oacls Jobo PBL « o 5 alls glis )| :HA
Sy b 5 Al sl FAW (0 bl b ity all sl EDEC wjg S b it all slo! FDW wojgy S b (slarew all slol
g b glanl b e 4L byl EDFA (T e b glawl B e b slawl :FDFA o sl b > P b sl :-EAEC 0592
*Indicates significant difference at 95 percent confidence level.

TL: total length, FL: fork length, HL: head length, HW: head width, HH: head height, HH2: head height on the eye area, BH:
body depth, BW: body width, ND: nose distance, ED: eye diameter, DEO: post-orbital length, MW: mouth width, SL: Snout
length, DE2: Eyes distance, CPL: caudal peduncle length, CPH: caudal peduncle height, DBL.: dorsal fin base length, HD:
dorsal fin height, ABL: anal fin base length, HA: anal fin height, PBL: pectoral fin base length, PH: pectoral fin height, VBL:
Pelvic fin base length, VH: pelvic fin height, FPW: pre-pectoral length, FDW: pre-dorsal length, EDEC: post-dorsal length,

FAW: pre-anal length; EAEC: post-anal length; FDFA: dorsal anal length, EDFA: distance between the endpoint of dorsal
fin and start point of the anal fin.
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Figure 2: PCA scatter plot of Alosa braschnikowibased on the two first components across the south of the Caspian
Sea (A: Anzali, M: Miankaleh, S: Sari)
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Figure 3: UPGMA phylogenetic tree obtained from cluster analysis of morphometric traits in Alosa braschnikowi
across the southern basin of the Caspian Sea
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Figure 4: K-means clustering of investigated A/losa braschnikowi across the southern Caspian Sea
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Figure 6: Length-weight equation of Alosa braschnikowiin Miankaleh
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Abstract

Fish population segregation through diagnostic morphometric traits has a great importance in fish
conservation and fisheries management programs. In the current study, morphometric variations
of 31 morphometric characteristics of Alosa braschnikowi was investigated in the Southern
Caspian Sea in three provinces including Guilan, Mazandaran and Golestan, during winter 2021.
The average standard length (£SD) was 231.73+4.38, 231.52+4.14 and 200.93+32 in Guilan,
Mazandaran and Golestan, respectively. The results obtained from the one-way ANOVA showed
a significant difference (p<0.05) in 17 out of 31 morphometric traits. The PCA showed that the
investigated areas can be distinguished through nine components, so that the main changes in the
first component (PC1) are in the head area while variations in the pectoral and dorsal fins were
identified as important through the second component (PC2). Investigating the growth pattern of
A. braschnikowi illustrated a negative allometric growth for Anzali (b=2.78) and Sari (b=2.61)
regions while Miankaleh (b=3.12) had a positive allometric growth pattern. Furthermore,
condition factors estimation revealed a better nutritional condition in Anzali (CF=1.10) and
Miankaleh (CF=1.09) compared to Sari region (CF=0.71). Morphometric-based clustering
showed that there are at least two separate populations of A. braschnikowi in the studied areas of
the Southern Caspian Sea. Due to the evenness in sampling season and way of sampling, it seems
that the environmental features in each region have caused the ensuing high morphological
diversity in A. braschnikowi, however, investigations through molecular methods are needed for
this claim. Considering the high rate of morphometric variations in Alosa genus in the Caspian
Sea, the usage of machine-learning based analytical methods is highly recommended for future
studies.
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