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iy Lo B0 el g U sk 4l e 1 ol Olale sleal8 s I ool Ao Slen S
O o3 5T do 08 5 s YY il st (5 @B o YF S5l st S 55 0
3 shen ol 1y oSauy!

CS bu g atn e 55 pol- Gl 5> (Amplification of microsatellite loci) sl o) sale 5 Slew S 2SS
Shenergy Biocolor LS ;I &S sl .(3S Spin Genomic DNA Miniprep Kit V3.0) .b_.ajf C\;a.nl
5059 5N 5 5,8T U5 bw g | 5wl DNA CaS 5 kS .3 5 (6 luy 5 Bioscience & Technology
3 5 e

e 43 8 Olal Genomic DNA s o535 55 sl bs 508 555 2 (Primers) s ST 51 o 03,06
L3 ke Lew S ol 45 Acipenser (fulvescens) (gl asb s b sl ale jamses b ST ol 5l i
Sl bl ale olamsl b SHET ol 5 i Cis 5 Afu-19, 34, 39, 54, 68; May et al., 1997 |
g 5 An-0, 1, 16, 20, 40, 76, 77; Zane et al., 2002 L3 3 & le Lgw 55 ) pl 45 (A naccarii) ¢SSb T
Sl Sobe g ST ) 45 dzals (A sinensis) i obals ale 4 olassl b SHET cpl 5l Cin 53

u\.&b <* J‘.’.-) CJ,& 4 oalaal S)4e L;L“f“',"‘j.’. u,.“}: Jab},:AS- 73, 74; Zhuetal, 2005
Lake sturgeon (A. fulvescens) Ls =

Ls19-F: CAT CTT AGC CGT CTGTGG TAC
Ls19-R: CAG GTC CCT AAT ACA ATGGC

Ls34-F: TAC ATA CCT TCT GCA ACG
Ls34-R: GAT CCCTTCTGT TATCCA C

Ls39-F: TTCTGA AGT TCA CACATTG
Ls39-R: ATG GAG CAT TAT TGG AAG G

Ls54-F: CTCTAGTCTTTGTTGATTACAG
Ls54-R: CAAAGGACTTGAAACTAGG

Ls68-F: TTATTGCATGGTGTAGCTAAAC
Ls68-R: AGCCCAACACAGACAATATC

An = Adriatic sturgeon (A. naccarii)

AnO-F: CCACACAGCCTCCTTAGTTATC
AnO-R: AAACACTGACAGATTGCAAGGT
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Anl- F: CAGACAGACAAGCCCTTTTACA
Anl-R: AGATGGGTAGACAGGTAGATCAAT

Anl6-F: TTAACCACTGGACCACACAGCA
Anl6-R: TCCCACCATGCACCACACTAGA

An20-F: AATAACAATCATTACATGAGGCT
An20-R: TGGTCAGTTGTTTTTTTATTGAT

An40-F: GGTGGAGATGCCCATCTTTAGTG
An40-R: CATCAGTGCAGACCCCAATGTAA

ANn76-F. TTAACTGTGCTTACTATACCCATATC
An76-R: TGACCCTGAACCTGATAGGC

An77-F: GGCCAAGAGTTTAGAGCAACA
ANn77-R: TTTTTCTCATGGAACAATGCAC

As = Chinese sturgeon (Acipenser sinensis)

As73-F: GGATGTAAATTACGGCTGATTAATCCGC
As73-R: TCCGAAATATTCATGCAACGGGGCCTCCTC

As/4-F: AAATATTCATGCAAACGGGGCT
As/4-R: ATCTTCACGTAGCACGAGGTT

plow! S5 5,50 Vo Jshoes ¢Sl 0slizal L PE 2400 Gene Amp PCR (s oS ALt ps;ng:‘}‘.;
2 J).ob&.a /% Taq DNA polymerase (Biostar) (.J”J'jT d-lg /0 Juls Jale J gloes (1.\5 JEIRG IR
s Jgo 5,50 VO WNTPS Jgas Sn V0 =WV ol il g5 8 5L 0=V dlajmly 51 &S

ol 3l 2 5 S oS 5 (MgCla) 5K
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4 3 Sl 453 OF L5 adyl Sle aiyls sl by bl ale sla SHET ol aids 0 Se oy
33 55 Bl 4l Fr Do 4 ol Kile a3 APl = a5 53 593 ¥ (G5le iyl (4dds O Sk
Ooke as 31 Kl dm y3 VY oyl a3 3 does 5 (5Ll c b B Sde 4 ol Ksilo a3 §0 Oyl >
Sl Olale sla FHLT (ol 4ids & Soke a4 o Kl a5 VY 3 lg Loy 5 (5Ll cails 0

Jsloms 2 5,50 Y LPOR Jguamms 51 2 5 Sa P 6 F s £ 55 285 51 - SSL,50T Lo 5
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RS Al S sl wses ars g Azl ARL6, AN 76 1eSSLLT bl ol olans

Aol (Amplify)

> Gged 31 dhol> J5 SlagSI-Y—rF-r-¥
b M OT ab 4y 5 ba &505 (5l I g g 5 5,00 ool g i 035 Ol Sl b 2
Gl 51 S G sla FHET .y § Sl s g ol Sosls T 51l @ ges ol 87 Slgines
AsT3: g oLl ol 5l 5 AfU-19, AfU-39, AfuSd 15l s o O Hle (gl ax by g Lol ale olas
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e /vy ol
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G 4 gad o Lol ls 355 (613 gme CoD Oy jle 5 LS pimman 5 OS5 0dE sla 450

(P<O.05) 5,145 5 53 5 (513 _sime Ml O30 5 IS
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s 450 aon Sl 5 lewsS o aen (gl (Hardy Weinberg Exact Tests Probability) ¢S oy (g3, <us

el 55 50 b & gl s Lo (6515 Sme Hlaws Vsl 4S5l (L (Fisher's method)
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» O slus &S (Population differentiation combanition Test; Fisher's method) Cumez (&jluldar Cd pizead
S b @05 Lo CoMet | Jlazo] 457 T Sl Conile 5505 o Lo (Gobased) o5 95 CoMest| 5 G5 ol

.L&L:.o )‘J ‘5&&

S -Y-F-¢
b3 JulSs g,y b8 ans 53 5l 65l 5 (AE b 65 Comer oS5 sl e andllas (sled
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la oM g Son aher 5IDNA IS 50 (sl S5 51 oslizal 035 0l 5 5503 oL, MDNA 5DNA ;e
005 53 Cawg Sn gy 5 4Bl gla) (S5 p T med 03 AL (o ame (lay g8 I ke &S
3,8 o A OL5T dlaz 1 LS 5 (65 5l Caltee 6l 655 Comar Slalllas gl 5 Slens 1 S
5 055 005 sl 65 oy s slos @bl Olale (S bl o g s il Dlalllas
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s sl 8 S el 1847 Jlo 55 Wb 5y bws 55 bos s Olalents S5 ksl
33 5 S-S gie D-Loop O Sl eslizal b 5 glos g Gl Jolsm 55 cws) (Alenl Corex
Alewli 3IB sA L) 55 585 15 andllas 5,50 1848 Jlu s 0L Ken 5 bS5 Low PCR-RFLP
s ab o 5 6,0 Gble js Calilee Come 93 slialilis &S W gl slulis 555 slgl 53 )
ol 14V JLu 3 A58 IS Sl by 55 sbys @obsls s 485 Sldlas .ol S5 b ys
b slers S RAPD 5 sls ol 53 (s gme Soslis 8 5l Ol Slalllas ol 51 el 2 A
33 (WWAD) (6 e OYAS ¢ Oy Gl o gs).a,03 3539 535 6L B8 5 o bl 4 Glaze ale
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53 g e3litul CoMw 5 See gy 1) oy 9 S0
0350 5b5 s a5 il oo 5L 3550 Sa & g Sl i (Camer &S5 o U5l e 250 )l

ST (el 505 calin alias « JIT S Slsl 3 O35 bl OSGl 5 CoMiwy e 55 o odalie cla JIT
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wd 055 e Aol ol 0 4 65 S8 wen 055 ST ol oS ool sl ST 4
May et al., 1997; Davis and Strobeck, 1998; Smith et al., 1998; Zhu ) Lley 2S5 1) Lo e 5 6K 5 sla 48
etal., 2002).
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S oS 8 3l /AT /OY 2 S 55 28 Ol e Appleyard et al., (2002).5 57 3,158 +/A¥=+ /4 350 1
Wirginet 3,8 pdlel Cudiws Seo gy 3l oslizd L ka1 Jorl g Sy i ale o5 adlllan 3 50
53 1y /FF o JPF odd odalin e S0 8 5 andlae 5ype sla esST s T F-V sl al, (2002)
38 Gl F bl (Alanls (K55 55 gm0

50 ‘5‘91{cyw‘o.uzw,,,Lm,.L;u,.,,,u&,f,gwq‘y@b&j”;\ sslizal L (1YAD) s i
wly jse s odd odalin la T sliw 5 als Ol Calies bl jo o ale yo 1y (/AD) S5 £ 55
oo T a1y ity PT slaws Gl ol b 3,50 ,5(WWAB) Gl 3 g .5 S Olsie 11/0F 514 s 5
53 55l 3 g0 2w 50 2 5 /Pt /A o U 4ga S 3 ok otalie e S0 55 2 atals 5 VWY
3VF i JT 5% (ils JT sl gy oaloli 550 3 53505 pDel /AY=0/AF s 1) a5 5as JS°
om s ses IS 55 sl sy pe e S50 58 5 VA /A s Wl S 53 0d odalie e 555 28 dtels
(o ss Aol 5 Sl alewl 53 2w K55 20 dials 0390 YU 45T Cbls Ol g 3505 5,15 /FA=0/AD
S 2l (s 0> Al (oo ()11 W ped Cilbee Gblie )3 65 ) (S5 g5 VL b SO
@wwﬁa{.\i;ﬁ oslizal +/+ 0\ mlaw 53 (XS w0 30T S 6§ aly— 3l sl awles
ol o 0351

a0 a1y 8 s el ol 3 Ool el edbl alewls e Slsle b4l s Wirgin et al., (2002)
55 ser oAbl (K55 ¢ 55 aslllas 55 Zhaoetal. (2005) .38 odalin bs oSSl S 511 4 s Coma
(VWAD) (S o 315 S G hisliy 5 W 5 Lao lo P gm0 1y 5 Lty go,ls dolw I ol ol
pde ol 23, sdalie 55 ol a1l 4 65151 g5 Gbln pled 3 1) &8 ity (635 sl I sl
;\,;oujdjk,gupua&"\?éggjquuyusuaﬂ,gswvﬁﬁa&&g\,wu
13 o Sl 0313 (59, BT 28T 5 bl SLol e sls oslis

4L 5 (OIS 15 Y asbioy 1519 ol 53 o5 3505 Ol Sl sale b 3550 55 (FAD) G 5 5

03 sl QLS 1y dales 1 Ol ol L@.ajjf plos LS 39 aliib- 03 5 L5 e dol s DS 5 5 (01,550 Y



Sl ko 3lel 3135 /0A

1y Jslas 51 Ool ol Leag S ady 53 5 3 5 Il 53 (O5k ) ¥ asb 5 (OMS) Y ambiog S L34 oK 1
(OE) &S ambion 8 o 4 LS682 oSSl 55 L5 I3l 55 Lgas 8 plad LB ol 55 . Lisls OLES
ol 3 Sl ale Wb 3550 53 s odalie <5ty (3,ls Jslas Las S ks 53 (O, 5L)F 4l g
s s &y 6l el isls OLES 1y Jsles 51 Ool sl K5 ol B s 5 035 Islas 5 Iyl 4 5as LS19
Bl e 3l 1Ol slls S ol ¥ s 5 Jslas 55139 51519 ol 93 5 o s

5 (Bohonak AJ, 1999) Lib oo S0uSS 31 s Coma JolS™ ol odins OLES+ /YO 51 2t Fat ST o buT
3 e 03 e Canaz 53 355 S s 4 Pt o s B Y 5 Y ojled sl olas
5 GV OIS 5 0kdE (6l g0 o (Fot) sl Ol e o 2o (gm0l 35 kBl oo 55 5L
O jen i mmmad 5 el s (+/0¥1) S 5 015le (la 450 o (FS) Dl Ol e o 208
5 ONE (6ba &g o OVt Jlazd Ol a0 52087 5 (/1Y) 0S5 O (b &5 gy oDzt Jlaz|
G & ga5 o el .l 0 5 IS (Gla g (615 smedDist o 45T aT oy (/1Y) 1,550
(P<0.08) 3,1 352 5 ()15 gme oDl O3l g WS

S Camar Sl s 53,551 Cws a2 /0V 1y Fstlue ale 67550 (la Cume Ols 3 Birgtte et al., (2005)
&5&)‘3Gl;uJ)&:&\RFLPJJJJ'\a.su.’:.w‘\.3(““/\\')wu.w\&vﬁjbg‘gﬂgk‘g&iﬂ‘dw
55 o) 2l S S5 Sl 5 sl Ol L hos ap absm 5 sl Bl 55, b Conex
Ol g i 5 Jlad 55 09 095l Gl S asdllas 55 (WWAF) Jlad 5 ST 5 jna |y Cume
58 ey Came 93 ol IS0 5e ST ole 53 g0d odalin |y (415 ine

v ad s 5 sl alagy o Gl Caman addlas 4 CoMaw 5 S S, Sl eslizal L (VYAD) (6 i
(IH Gl ps3 03 8 5 sl wlias,s sl o 8 Jols (5l3 p wigei 03 S Y 038 b s b, sbss
VY olap Gsms (g m O o e 5 Sl OB F 5 bl ¢ ed s 00 dde g LS
.:;@k—\

5 () S 4ol @50 Slgas 0l dcmlona Fet o 2t 51l abeals 3550 53 (\YAB) Gl 3 55

w1y (OLHL3W) ¥ 4l 5 (Okad) F 4l gla w50 oo O Lldie o 2aS 5 (/0FY Ol 4) 55, Liu



0% /.. 9a Csawdd o ‘;ALAJ:\SC:?MA‘HSJQALAM

a4 85 5 o o age Slers,S o ed Al PR o th e 55T oy /)Y Ol
8 Ol 4 Jsl a5y 5 Jled S5 Sl 8 s @pe m OF ldie o teS 50/ 0TV Ol e
ByeT Sl

Ol ol andllas 3 oale b ols @gas 53 1) LT 51 Ssline 5 Calibes s o)lpale 5o,y sla 5T
Slime Comazm 33 555 Sbs o Jolgm 534S (S ool il s Lo s Sl e Ol Ll
Sy 53 1y sl 5 Calitne Slgn 55 rmpen o0l ol 5y sl ST Sl Bl .ol 352 5o ale |5
Solaldr Cd pioman il Dglite Cume 93 3539 0 gwn b 4 b L g0 oS Wisls LS AL | sla
Ol G5 el 0T (slus o™ (Population differentiation combanition Test; Fisher's method) <oses
S dilen I3 gmn sl b @505 5 Lo Ot Jlaz ] ST T Kl Cols 45505 oy Lo (Grbiased) o5 435
S bos wye Jolsw 53 a8 Camen 95 e b oS Wl Lo 5 DUy ad b ol 3itons
AL e b 548

e Ol oS 3505 3y OISl pl dizen 633550y ks oS (S5 sla Sl rils st s b
2> Jozt b 5SSl ol Slale o imes 5 (e 2SS Jol ol J5 Olale 4
RSG5 s el 1 T 5 csli® G5 ST Slalas 53 5558 8 5 55, did gls b, slgaman
Ltes 0315l o o5 Glale (oo smn il G b )l 5 U ale 5 55 1) (S8 § 55 Ul e 8 sheas
L;W,wt}:..uaﬁlf;,;@um!@ﬁ\ Vs Olgie 4 aS Ll 5l (65 gdoes sldas 35 b 51 L
3 4l ke sl o gtmn S5 058l (slgir o Ssli 5 e 51 1 T oslabe 1) (slgm ST
g 53 (e Shoap s 2SS 00 0> desl sl S ype b b Sl ol i (6,85 b

Al o (3l ay a3 b ) oale b Comenr 55 (S5 655 a3l (6 S sl



SIS £ o s S 7+

S5 dm —Y-TY-0

3Ok Olal) G5 ailate 5l okd 38 (sla 4ped 45 S| sdialilE Sl Gkt | fol il
OT 51 (0l 5 0LL5k lglnl) o8 5 Sle aibaie gl 4 gas 45T Conl ez I b S slite Comes
L;g,;@k&w,gﬁ,\g;\\kwwp6@@#@\4{@\.;”.&&,;@?3@\%
5 Sbus sble 3ol sl o 5 ol s odd (S)3l e (Sl a5 SbouT Sl 542 g0 5
b by e ods wt s Comanr 93 ool o8 sl 4S5 S el Ol5 o Geio pl Loos g b 4l5 sy e
eibosn 3l VLG da gt mlow ale L3 55 aSeT Sy bl aalllan iomen sl 0 O ) 3
Ll ale Lile (sl Olale gla 6,5 Lo olazsl o)l gale 515 sla ST Lo s 47 5,15 32
el b3y JB e oLl Al g sl el s (sl ale (S35 T gl s

S s Slallls 5 03y e 3 e Slsle Cols bl 53 Cwss o6 Ol 4 G
Geind opl 3l ool 35T G plal o Ll il (655,00 Comanr 35 SLo e 050 il 5 0T oSS
Sl 3Y (oale Jd o155 (5lasl anl s gl o8 3 500 algiiy (010 OO Olejl) Ll 23w 4 Ol oo
seidl o U oasd A Sl g il e 93 8 4 Glaze oS AL Slale b 51 0T pdlge oS
OIS Ol g8l gt 5 Ol Ol 3,5 ) gt Sl o stae 2S5 g Al J5 ol
Db Sl

ol Lls eomen 5 VU O gmlipe &5 5 S g5 sl WJd 55565 hils ol sale o) Slgw S
S sl Sl oman o)l sale 515 Slgm 5SS s 503 HRAS @ p3Y g5 opl )2 45T s LS
03 Sl sa e Otlo b daly 3 Gals gl 5 axdls (S5 a5 03 Sk Sl b daly 5o
S AL o GBI S 5 me 53 oS S 65 Gl o gty Al r s Sl )5 5 A

el ez 15 gbys (2l



PN [ 99 Crandd o ‘;ALAJ:\SC:?MA‘HSJQALAM

S S5 dmi Y

Sl n ) Koy s ol 53 0k (55T o (Sl 4505 Slie 2 (AL b (Sleznar o oS5 )
SLILE 5 sl o 2t K5 Olal 55 Cond 4 OkdS Olil 53 ale b 53 Calides ot atals Vgl o7
Sole 4 5 o3y il g sleas S Jald Kos Ol 53 Sl 4 0Ll Dbl 3 ale 3 S
AL o e Ko

S| Slgpmer SKSE 5 Camer S Ll 1 pdbl ST gl 8 5ls 0L oS ol uls Y
s m Sledns o SV e L o S o sls gale J5 O pen 4T s 65 5 s 5
5 Fads ol mls b ails iy sl 6sad sl 4 5L K05 iy 95 Al Codle 5 Sn e
AL ek e ol )y St gl

355 i S 5 SUY s et sl G 3 ekl b 8 IS gy 4w ) fol> mb Y
St bl aww ol sleT 53 5 5575 Sbos (s Jorlpw 53 & il 4l ol e (oo s) gDl
Al g 53 T J2ST1 03 gk 45 505 355 SIS S (sl ime 5 St ale |3 Comesr 53 55358

Ll Sl gen K aSK L 0Ll Oliwl ol sl T 3 5059 555 Sbos Csiz o8 5 S5



AT £ s i1 5T

by olgin

27 Sbs s Jolse 53 amse (ale | amaz 53 o 51 01T SMS Olejle oS 5 e slgtiy )
25 Gl skt 4 ile by waly sl (Al b o sme osn s 2K g 53 1y plse
5 Jol e 53 Ao 3 lgnar 51 (6 O e G b ol 516 bl A5 5 s 55,11 6,8
Lis 5l65 55) o Sl e s led Lai 1) S mhaw 35 sl 68 D)3 a5 5 iS5 sl
e G5 Camar oo b ol San 457 (S5 il (slgy 0 KL Sl 5 0kd Coamazr OT 5 55 40

5o ol 53 (Al b Comaz 53 ol STy G35 03 guome 45y bl Gl aslsl 3 ik o8 Y
Slisen gy b5 S Sl Comar 55 00l S (0 85 e cpimmen 5 0uld a5 L)
335 Laseia 0Ltk Olul 55 Curex 53 o

o5 Sl 53 e b Camer 93 ol (ST, 38 dilate 4 glows 1 LS S 5,8 e slgiiy ¥
e oo Sz 93 5 b B S le by 5 55 il sl sl ol Jl s sbss
e oo ailaie B3 8 oslinl g8 oy 53 5 (B e 53 bos i Lgme 5 Sl skt ol sl
33 8 Lls p Wgn s g g Comaz 53 8 5l s sk 5035 SLE ren a5l 2

boakaly D3 L5 bos adl o, saS (a L oS tie oy 6K 4 350 or lgtiy pmen F
Sus 4 e sl Sy, S 55 ale | alemmie ()Ll Olale sl 655 aen 5 5o Sl
aia 5 e 55 S35 ol Olbale sla 48 aen lgnmenr SIS Sl b33 8
4Ly JS 55 pd Gilil aly s oke 4 b5 Sle by 5 50 gl sy 6l 21 B35 8

-\.."T_)J\f‘d.:w.o-\yu



Y [ 399D Crandd o ‘;ALAJ:\SC:?MA‘HSJQALAM

&l

(S el oSl Obalewls 3 Lais j5 bl b osiae IS5 Cuenl AP LG ( LSTG (o,3T
el OL5le 6l OL T 3 S5l clin (65055 0,4 e il 45T SV 4o 015 ol
Y ammio Ol !

dgs o5 05k lys sy b 4l S b b g, 0 Sl AYPA e ol LT
Sl (6515 5 0 g o 2SS OV 4 015k Okl SMLE Sladss S e (Sl e
A=Y aoeis Ol pl b O3l gL ys OL 5T 3

Okl 53) 0T 5 54 Sl 5 oLl Olale SLeaB ds (55 0,8 Lunds (551 IVAY L3 goomn ¢ gl
=V aomio 5101001 01l SV ade s )b s Olale o o35 srems sl sl 0325 (01,0550
NF

S5 05l ol Olale ¢l il I O g N P S S NP TUPE- I S S PP (L
(S aal s Sladllas doly (O gt HLas) 5 bl 5 HLT s (S algw &S5 5 gLy
AYAF Vo=V S50 FrFY FVFD IY¥-NF Slomis 01 100

Obalewl SYlis o gomma 1ol 3 55 5 Juls 5 IS (SIS VY e g OO
A=A domis 31 1yl 0135l Ol gD Solidioss 357 je . 53 (65505571 (55 5) 50

M G b Okl o S5 I5S 5 5l 2 Soapp ITVY 5 samme ((sLinlS ol 5 ST
NE-YY (Y- Sloeies Okl Sliad S S 615l

S5 g3 e 5 555 gbos S 3 s, gl obLl MY STy g e o bL
sl Sslis eI 6l ods 4 IS 01l (oDl (6 pper IS 5 (S)5p ST St 5
NENVF amis . S5l

Olabe (Ml oy Slids mnadl 35 sbys 3 olsls Olbale Wy Gl IPVD L ¢ egs



NS £ o s 88 /7Y

s gn LIl o Ll 5 ade Sledbl o e 0L T 3 b5 el AYVA L ite Lyl e
NYXY aomino O )01 .01l SME Solidios

JI e Ll s e DMl S e 0L BT e e clgds, AWVA L (b oSl e
NN domins Ol 01 .01l S ol duaw 90

Oy (s 6bisy)) Jlb 2w 55 05 0531 (Al e lgimes amslie AYAF ¢ (las o
O (6875 sl 0Lk 0T 2SS sl sl 5l (S s SO S5 s b sbss
i VY .alfjf&#cu“;wwr,\m&m%;@,Qwaﬁxb

1320 dlo 53 U5 (S mo 5 FA 5l 3 (3L sl Oloale 5 gy 5 IVAT o ol it o
SF DA-FY DI Sloedos Oyl 51 5s Ol O Sliddiss Olajlo oo (655 555 j2des SV-FA

S 5L S B NBYAIWY 055 o b sls Jlasial wl cmeds MYV oo e85 b (2 o
ATV=VRY QY10 e PPV Y AFYY Y-F Slomios 0l 51 0L sl 5 b g oDt

M e b5 (g5lil SVe degemes ATVE LI S (ol Ao a Sl 0315 e
FA-F 0 YA Slomis Ol OS alg &S 500 5T Bys 5 55 Soslas

Cislae (BT 4,85 0 ojled pos Jlo A oo 5 e oo 3 e MVVY i G 0
A=W dmin Ol S alg &S5 Olslas [ gel 5 Ao

5 deo Sislae i5sel 4,0 F oslads p g Jlo VY o 3 daz 5 o o e IYVY Lo > 0
NN dis Ol OV il &S5 O3 las gl

S AV Jle 53 b 53 bl Olale 55 s 5 deo SS5 IWFA 3y g o
A NN Slomis Ol 0S5 5l oo (5855 .00LW 5k Olwl SHE Sjgel 5 Sladss
NAF-AAS FA-54

23 50 Pl U5 s ol 03 Gl e Wb (S5 bl awlie AYAD Lpls B e
o.M (6 s Al a5 Sn sy Sl eslinal L by Sl 5 o Jlpe

i 100 .08 8 ab mlie 5 (55,588 ke



PO o399 Crandd o ‘;ALAJ:\SC:?MA‘HSJQALAM

Olale gl sl 4,8 S 5 5 b3 gl 3sse 53 BIE AYPP L 2 5O s el
Slast 5 Sledbl 5 LT s . I3l ¢, Sonle Slidss sl 5 Gbys s 05 sl G)low
AY-AF VY Ve SY=F0 (Fr=FY O O Y18 Slomio 0l 21 015 b 5 b gl o0 e
1> sl olabke el LIS 5 sl rr Cad (g3lanl labe NPV O ols o)
A=F doetn Ol SN polgw &S ,5 Ol OMS Sladss Olejlu 0l 4l

Sl Obojle L0k b ys (oalasl Olabe pw ani 9 oL 51 lgda,y IYPA O lo s 50,
BY=DA Y-¥Y Silois .01l e I3 5 0l ) S

Fo9n 3 ASS S s Sledd deo p e Sleslinal U gale |5 o sime 2S5 VP e (Sl
Y0 damin Oyl ool 015 Sladss S s

sl 5 Ol S e a5 bl sledsy IFF LSS S WS s S e S e
DV-VY dmio Ol g g oyl ks (SO

Ol 31 s APVY sl o cCam O 2,55 5 55 sbys Olabe dex 5. Jsle

YE-YY amio

o3l b Jlysl 639y 5 555 6bos o Jolomw 53 oud oale e Jltle gy » MWD (S i
We 08 8 b s 5555518 p ke o515 (M Lyl el )8 466 0Ll Dl s Sn 25,1
Ao

bl (b Slidos S e 05sn Sl NS Obalenls JE 05 gy IVF g SO b
AF=Y 0 PN Sloets Ol OS5 5 98T 5 Slaados Ola sl .01 5L

b Ol 5538 5 bl Olabe iS5 eSST 5 ULl AYAY (b Ol -z sillas
Ol 0l O oo dlome (5Ll Olale o o5 e sl 4l 015 AYVAIRVF (sl

NV=AYF amis 0l



SN £ o s B8 17

Olpl SME 55 gbys 53 Ol deo bl js e fb 558 5 a8 glosl WP~ (ooles o
Ok 6Lys 0L T b 5l clis (6505 5 0,0 o il ;28 SYe 4 01,5 (65 0 20

¥V doins Ol el

Wb OLL 3 bs o ol ol 8 S (s SV e e 0l e

tmio Ol oz S 018 o3 ack e 0dSCails (IO 5 s Lammn 05,5 L) ol IS

ARLET

DA-FO amin Ol ol ¢ J 51 Hds £33 A 5 Slys OlS dam 5 AYVY Lo Jole e

SsSge oy leslital bsyy ddw sl 55 Sl plewl S £S5 o YA LD gls o
o ISCils g pil pole Lil owlid )8 4l 0L S8y 50 leMbl s MDNA (g5, PCR-RFLP
Ao VOV . gy Ao o815 iy ke

(S5L o e b o BluiS” (glde Sl eslizal U ST sural )3 ol b aom iy VAL S ie e
DY OV VF Y Slomis O g5 01l O oo deaw 30 2055 5 Sl il

4 gazee 31 gl ol 5 Sl blies (Acipenseridaeisle €55) Olalewls AYVe T Gl o (b e
Ol ol 0k Olwl gYE Sladss S e b3 (65081 (6l 0lalenl Y
| S PR

(b mls 2 dSils 0Ll b3 (S odas Olale (S50 » Gosm IWFA o bl L5 e
VE-VY DAY Sloins .0l 108 5 . Jaes 5 B 05 S

OLL RAPD g, 3l oslizal b ugy alewl 5 Sl aleal 6,8 JS050 jaseis A¥AL (1o 15 o
i VE 01,5 o8l nn mlin odSCail (D Ll i )18 sl

oKw>Quuubbuagujuﬁ}gy@jﬁmwmkh@Kmﬂﬂjfwﬁ;qs-
WF-VF Y—F Sloeis 0L 5T 5 OO Coglae 0 st Hlazl 5 Sledbl 5 JWT s buy S .0Lg

A4-YY



PV o399 Cranad o ‘;ALAJ:\SC:?MA‘HSJQALAM

o 53 JS15 5 Alewl (ale b 65 aw do g5, T Syl 4y Sk NP L JLS
WJlad SO F asb 05l by (B8 w3 @ls 5T ojb 5 aaliile (oS 5 & Ao
3ol 615 0 o EST SVl e 0Lk oBlails WS b mlie 1Sl
FeoFY amin Ol il 01l gLy 0L T s

Usn rlee leale 548 Sl (Joho 5 (oo la 5 1 amlie la 23 ATPA L OeS
P23l b (15 0 o el i SVl 4 PP B AFOF I slys s Lol
FY-FF amin Ol il 015k gLy 0L 5T

OLL PCRRAPD s, jl eslizul b ale |d i aieis Ol )y IYAY (o oSS 0158
Jdeio OO .w,.ugwsa,&xb‘,,;d_g,;Ulp,&cua,&m;gwm,\wu,\suu
Sl 3 aem 505550 Olale S5, 3550 53 ol plol Slalllas (6 S5 ATVY Lo g S
MY X-F Sloins 01l Il O Ol E3s Sl 80 1L

O S o5lsl (IVFO-F0) LT (o sl 5 05, sl Obable oo 05z 5 A AYFF o (e S
¥O-Fr FV Slomins OlalS Ol

b ahl Sy S Al s Carsy 31E AYAF 0L O Slids 3 Cu e 05 8
AN domis 011 O FL0kdE Ol Vs Sl S 0. Sl gl Glale ) e

Ciglae (235aT 4 250) osled psm Jlo N0 oo B3 e 5 s petie dan 5 MYVY Ol S
AT domis Ol OV ol &S5 0lsles gl 5 Ao

23355 085 5 o gl dltagy 4 sl Olale & plge oy AYAY Sk sy 5B oSS
dmio O ) O 0Ll IO gale alme (555l Olale o oo ol sl 0325 IYVEVF (Ll
AFFSIYA

RINY o5 CHLE Jl e ((Jled OB LT 5 OME pal asl NYFF r5” sslie Cpwdiga

XooTE FoYA =Y Slomins 011 00g5 .65 5laS Soslis 0L 5T 5 OOE Cslan o5 4250



AT £ b ol 3158 /PA

S yLasl o151 AV Jle 4Ll lale S5 am 5 6ol ws podsn Sle Lol AYVO p e

NA-FY aomin Ol Ol ) M o) gaT 5 oliidions dms g0 . sade oMbl 5 glas

Copde i3 NPVA duL;,gjuogﬁu‘_,.gjjjx,L;,quw,,i.m\v.g,isu;};.r“sw.cc.(ﬁa» .
—F4 5 Y=Y Sloedos O, Ol OS5 38T 5 Ol das g 55 (513 (6580551 ol L o3
v

07 Lo s Sl 53 oLl Olale 2155 (S 58 Condy (o WTVA L (LGE 7 5 code 0

B=F N -Y Slas 0 5l (65l 015k Dbl SN Olidss S 5

S o) Obalenls ST 55 (e b s e Jolse S sl ol BB ITVY o e Jlas (S e
§ amio Ol gl (S 5 OUS Oll DS Dliies S a5 by o8

ez el L3 =031 5 L5 sbos s 4l 53 Slalewl 5153 (5Ll WAL o b e
NV YA Sloies 011005 20l S Colidioes denw go . w3

O i Sl S G b 5l sl ale JS sasisns S Slalllas AYVE o o aluts a5 e
CF domin O gl SO 55 50T 5 Dl Ol sl S Ol 5Dt Sl S 0 055 Sl IS
X

Syp0 53 AST L 0Lk 6lys Loy Ol Jsls sleT 6, Kale 13 NAPF sy (aSGsYy o
Ol 01 I O 520 HLATH 5 (g 2 42aST (bl L) dazee o Lo 5 4o 55l Olale

RAESANAL A ) A T RIS C: )

e Alvardo Bremer, J. R., Mguto, J., Greig, T. W. Ely, Bert. 1996. Global population structure of the swordfish
(xiphias gladius L.) as revedled by anaysis of the mitochondrial DNA control region. Journa of
Exprimental Marine Biology and Ecology, 197 (1996) pp. 295-310.

e Apte. S, J P. A. Gardner. 2001. Absence of population genetic differentiation in the New Zealand
greenshell mussel Perna canaliculus (Gmelin 1971) as assessed by allozyme variation. Journa of
Exprimental Marine Biology and Ecology. 258 (2001) pp. 173-194.

e Appleyard, SA., Ward, R. D., Grewe, P. M. 2002. Genetic stock structure of bigeye tuna in the Indian
Ocean using mitochondrial DNA and microsatellite. journal of Fish Biology. 60.767-770.

e Berg, L. S. 1962. Freshwater Fishes of the USSR and adjacent countries. Vol. 1. Academy of Sciences of
the USSR, Zoological Institute. Moscow. Page 52-61.

e Beaumont, A. R., K. Hoare. 2003. Biotechnology and Genetics in Fisheries and Aquaculture. Blackwell
Publishing. USA. Page 47-72.

e Blouin,M.S,, Parsons, M., Lacaille, V., and Lotz., S. 1996. Use of Microsatellite Loci to classify individuals
by relatedness. Mal. Ecol.5, 103-109



P[99 Crandd o ‘;ALAJ:\SC:?MA‘HSJQALAM

e Birstein, V. J,; Vadliev, V. P., 1987: Tetraploid-octaploid relationships and karyological evolution in the
order Acipenserformes (Pisces). Karyotypes, nucleoli, and nucleolus-organizer region in four acipenserid
species. Genetica 73: 3-12.

e Birgtine V. J, A. Bauer, A. K. Pohimann. 1997. Sturgeon stocks and caviar trade workshop, IUCN-the
World Conservation Union. pp. 13-19.

e Birgtein, V. J; Hanner, R.; DeSdle, R., 1997: Phylogeny of the Acipenseriformes. cytogenetic and
molecular approaches, pp. 127-155 in sturgeon biodiversity and conservation, edited by V. J. Birstein, J. R.
Waldman and W. E. Bemis. Kluwer Academic Publishing, Dordrecht, the Netherlands.

e Bohonak AJ: Dispersal, gene flow, and population structure. Q Rev Biol 1999, 74:21-45.

e Boudry P., S. Heurtebise, B. Collet, F. Cornette, A. Gerand. 1998. Differentiation between population of the
Portuguese oyster, Grassostrea angulata (Lamark) and the Pacific oyster, Crassostrea gigans (Thunberg),
revealed by mtDNA RFLP analysis. Journa of Exprimental Marine Biology and Ecology, 226 (1998) pp. 279-
291.

e Brighitte, J., Hansen, M., Loeschcker, V. 2005. Mcrosatellite DNA analysis of northern Pike population:
insights into the genetic structure and geographic history. Of a genetically depaupcratc specious. Biology
Journa of Linnean Society. 84. 1-11.

e Christians.1991. Conservation of polymorphic simple sequence loci in cetacean species. Nature. 354: 63-65.

e Congiu L., Fontana F., T. Patarnello, R. Ross and Zane L. 2002. The use of AFLP in sturgeon
identification. Journal of Applied Ichthyology. 18 (2002) pp. 286-289.

e Cofrepeche. 1997. Iran Fisheries Sector Study. Final report. Iranian Fisheries Company. pp. 4-19.

e Davis, C. S,; Strobeck, C., 1998: IsolationVariability, and cross species amplification of polymorphic
microsatellite loci in the family Mustelidae. Mal. Ecol. 7, 1776-1778.

e Dewoody, J. A.; Avise, J. C. 2000. Microsatellites variation in marine, freshwater and anadromous fishes
compared with other animals. J. fish Biol. 56, 41-47.

e Dingerkus, G.; Howell, W. M., 1976: Karyotypic analysis and evidence of tetraploidy in the North
American paddlefish, polyodon spathula. Science. 194: 842-844.

e Dumont H., A. Werth, D. Aubrey, R. Jenkins 2001. The Sturgeon. Policy Matters. Newsletter of the [UCN
Commission in Environmental, Economic and Social policy. Issue No. 8. pp. 3-10.

e Fontana, F., 1994: Chromosoma nucleolar organizer regions in four sturgeon species as markers of
karyotype evolution in Acipenseriformes (Pisces). Genome 37: 8388-892.

e Fontana, F.; Lanfredi, M.; Chicca, M.; Aidlo, V. and Rossi, R., 1998a: Localization of the repetitive
telomeric sequence (TTAGGG),, in four sturgeon species. Chromosome Res. 6: 303-306.

e Fontana, F.; Tagliavini, J.; Gongiu, L.; Lanfredi, M.; Chicca, M. et al., 1998h: Karyotypic characterization of the
great sturgeon, Huso huso, by multiple staining techniques and fluorescent in situ hybridization. Mar. Biol. 132:
495-501.

e Gomory D., L. Paule. 2002. Spatial and microgeographical genetic differentiation of black alder (Alnus
glutinosa Gaertn) populations. Forest Ecology and Management, 160 (2002) 3-9.

e Ghadirngad, H. 1996. Population Dynamics of Grey Mullet Species (Liza aurata and L. saliens) in the
southern Caspian Sea. PhD thesis. University of Swansea, Wales, UK. pp. 32-39.

e Greglutz, C. 2001. Practical Genetics of Aquaculture. Blackwell Publishing (Fishing News Books). USA. pp. 33-
48.

e Gunderson, D. R. 1993. Surveys of Fisheries Resources. John Wiley and Sons, Inc. New York. USA. pp.
248.

e Herwerden, L., Benzie, J,, Davies, C. 2003. Microsatellite variation and Population genetic structure of the
red throat emperor on the Great Barrier Reef. Journal of Fish Biology, 62. 987- 999.

e Haddon M. 2001. Modelling and Quantitative methods in Fisheries. Chapman and Hall/CRC. Washington,
D. C. USA. pp. 406.

e Holey, M. E, E. A. Baker, T. F. Thuemler, R. F. Elliot. 2000. Research and assessment needs to restore
Lake sturgeon in the Great Lakes. The Great Lakes Fishery Trust. USA. pp. 1-37.

e Houponen K., T. G. Schurr, Y. S. Chen, D. C. Wallace. 2001. Mitochondrid DNA Varigtion in an Aborigind
Augtrdian Population: Evidence for Genetic Isolation and Regiona Differentiation. Human Immunology 62. pp.
954-969.

e Hilborn R., C. J Walters. 1992. Quantitative Fisheries Stock Assessment. Choice, Dynamics, and
Uncertainty. Chapman & Hall Inc. London, UK. pp. 410-425.

e Imsiridov A., Y. Karakousis, C. Triantaphyllidis. 1997. Genetic Polymorphism and Differentiation among
Chub Leuciscus cephalus L. (Pisces, Cyprinidae) populations of Greece. Biochemical Systematics and
Ecology. Val. 25, No. 6, pp. 537-546.



Sl b s 158 1Y

Jenneckens, |.; Investigation on the suitability of biochemical and molecular markers for an identification of
different sturgeon species as well as their hybrids. Ph.D. Thesis, University of Gottingen, Gottingen,
Germany.

King T. L., Lubinski, B. A., and Spidle, A. P. 2001. Microsatellite DNA variation in Atlantic sturgeon
(Acipenser oxyrinchus oxyrinchus) and cross- species amplification in the Acipenseridae. Conserv. Genet. 2.
Kraus B., G. Hunt. 1995. Differentiation of Varroa Jacobsoni and populations by random amplification of
polymorphic DNA (RAPD). Apidolodie (1995) 26, pp. 283-290.

Kazancheev, E. N. 1981. Fishes of the Caspian Sea. Moscow. pp. 10-19.

Krieger, J. and P. A. Furest. 2002. Evidence of multiple aleles of the nuclear 185 ribosomal RNA genein
sturgeon (Family: Acipenseridae). Journal of Applied Ichthyology. 18 (2002) pp. 290-297.

Lagler, K., Bardach, J., Miller, R. 1962. Ichthyology: the study of fishes. John Wiley & SonsInc., USA. pp. 420-
427.

Lavy, J. A., R. Magioni, M. B. Conceicao. 1998. Close genetic similarity among populations of the white
croaker (Micropogonias furnieri) in the south and south-eastern Brazilian coast. |. Allozyme studies.
Fisheries Research. 39 (1998) pp. 87-94.

Levin, A. R. 1993. Russian sturgeon, Acipenser gueldenstaedti, in the western part of the northern Caspian
Sea. Originally published in roprosy iktiologii, 32 (3), 1992, 101-109. Scripta Technica, Inc. 1993, pp. 62-
71.

Ludwig, A.; Belfiore, N. M.; Pitra, C.; Svirsky, V.; Jenneckens, I., 2001: Genome duplication events and
functional reduction of ploidy levelsin sturgeon (Acipenser, Huso, and Scaphirhynchus). Gen. Soci. Amer.
158: 1203-1215).

May, B.; Krueger, C. C.; Kincaid, H. L., 1997: Genetic variation at microsatellite loci in sturgeon: primer
sequence homology in Acipenser and Scaphirhynchus. Can. J. Fish. Aquat. Sci. 54, 1542-1547.

McQuown, E. C.; Sioss, B. L., Sheehan, R. J., Rodzen, J.,, Tranah, G., May, B. 2000. Microsatellites
analysis of genetic variation in sturgeon: new primers sequences for Scaphirhynchus and Acipenser. Trans.
Am. Fish. Soc.129, 19-25.

McQuown, E.; Gal, G. A. E.; May, B., 2002: Characterization and inheritance of six microsatellite loci in
lake sturgeon (acipenser fulvescens). Trans. Am. Fish. Soc. 131, 299-307.

Meulenaer, T. D., C. Raymakers. 1996. Sturgeons of the Caspian Sea and the international trade in caviar.
Published by TRAFFIC International, Cambridge, UK. pp. 1-71.

Morris, D. B., Richard, K. R., and Wright, j.M. 1996. Microsatellites from rainbow trout (Oncorhynchus
mykiss) and their use for genetic studies of salmonids. Can. j. Fish. Aquat. Sci. 53. 73-81.

Narain, P. 1999. Statistical Genetics. New Age International (P) limited Publishers, New Delhi, India. pp.
40-67.

North, J. A., R. A. Farr, P. Vescei, 2002. A comparison of meristic and morphometric characters of green
sturgeon, Acipenser medirostris, Journal of Applied Ichthyology . 18 (2002) pp. 234-239.

NBSAP. 2000. The first National Report for the Conservation on Biological Diversity. Prepared and
published by NBSAP Secretariat. Tehran. Iran. pp. 8-10.

OConnell, M., Wright, J.M. 1997. Microsatellites DNA in fishes. Rev. Fish Biol. Fish7, 69-75.

Ohno, S.; Muramoto, J.; Stenius, C.; Chrigtian, L.; Kittrell, W. A. et a., 1969. Microchromosomes in
holocephalian, chondrostean and hol ostean fishes. Chromosoma 26: 35-40.

ORellly, P., and Wright, J .M. 1995. The evolving technology of DNA fingerprinting and its application to
fisheries and aguaculture. J. fish. Biol. 47, 83-89.

Pourkazemi , M . 1996 . Molcular and Biochmical Genetic analysis of sturgeon stocks from the south
Caspian Sea. ph. D. thesis. 260 pp. school of Bio. sciences. University of Wales . swansea.

Pyatskowit, J.; Krueger, C. C.; Kincaic, H. L.; May, B., 2001: Inheritance on microsatéellite loci in the
polyploidy derivative lake sturgeon (Acipenser fulvescens). Genome 44, 185-191.

Ravel S., J. P. Herre, S. Diarrassouba, A. Kone, G. Guny. 2002. Microsatellite Markers for population
genetic studies in Ades aegypti (Diptera: Culi Cidae) from Coted' Ivoire: evidence for a microgeographic
genetic differentiation of mosquitoes from Bouake. Acta Tropica, Tropica 82 (2002) pp. 39-49.

Rezvani Gilkolaei, S. 1997. Molcular populating Genetic studies of sturgeon species in the south Caspian
Sea. School of Bio. Sciences. University of Wales . swan.

Rezvani Gilkolaei, S. 2000. Study of mtDNA variation of Russion sturgeon population form south Caspian
Sea using RFLP the analysis of PCR amplified ND5/6gene regions. Iranian Journal of Fish Sciences.Vol 2.
No. 1.

Robles, F., Herran, R., Ludwig, A., Rejon, C.R.,Rgjon, M. R. and Garrido — Ramos, M. A., 2004. Evolution
of ancient satellite DNAs in sturgeon genomes. Elsevier. Gene. Vol 338, PP. 133-142.

Rodzen, j. A.; May, B., 2002: Inheritance of Microsatellite loci in the white sturgeon (Acipenser
transmontanus). Genome 45.



VYV 98 Crandd o ‘;ALAJ:\SC:?MA‘HSJQALAM

e Samadi, S.; Mavarez, J.; Pointier, J.; Delay, B.; Jarne, P., 1999: Microsatellite and morphological anaysis of
population structure in the parthenogenetic freshwater snail Melanoides tuberculata: insights into the
creation of clonal variability. Mol. Ecol. 8, 1141-1153.

e Shaw, P. W., Turan, C., Wright, J. M., Oconnell, M., Carvalho, G. R. 1999. Microsatellite DNAanaysis of
population structure in Atlantic herring with direct comparison to allozyme and mtDNA RFLP anadysis.
Heredity. 83.

e Smith, C. T.; Koop, B. F.; Nelson, R. J., 1998: Isolation and characterization of coho salmon (Oncorhynchus
kisutch) microsatellites and their use in other salmonids. Mol. Ecol. 7, 1614-1615.

e Smith C. T., R. J. Nelson, S. Pollard, E. Rubidge, S. J. Mckay, J. Rodzen, B. May and B. Koop. 2002.
Population genetic analysis of white sturgeon (Acipenser transmontanus) in the Fraser River. Journa of
Applied Ichthyology. 18 (220) pp. 307-312.

e Sparre P., Venema S. C. 1992. Itroduction to tropical fish stock assessment. Part 1- manual. Food and
Agriculture organization of the United Nations (FAO). Rome. Italy. pp. 376.

e Sullivan P. H. A. M. Parma, and W. G. Clark, 1999. The pacific Halibut Stock Assessment of 1997.
International Pacific Halibut Commission. Seatle, Washington. USA.. pp.84.

e Synder, D. E. 2002. Pallid and shovelnose sturgeon larvae morphological description and identification.
Journal of Applied Ichthyology. 18 (2002) pp. 241-243.

e Taghavi, A. 1996. Population dynamics of sturgeon in the southern part of the Caspian Sea. PhD thesis,
University of Wales, Swansea, UK. pp. 32-39.

e Tagliavini, J.; Williot, P.; Congius, L. Chicca, M.; Lanferedi M. et al., 1999. Molecular cytogenetic analysis
of the karyotype of the European Atlantic sturgeon, Acipenser sturio. Heredity 83: 520-525.

e Thomas M. R., R. C. Haas. 2002. Abundance, age structure, and spatial distribution of lake sturgeon,
Acipenser fluvences, in the St Clair System, Journal of Applied Ichthyology. 18 (2002), pp. 495-501.

e ToddC.D., A. M. Walker, K. Wolff, S. J. Northcott, A. F. Walker, M. G. Rotchie, R. Hoskins, R. J. Abbott,
N. Hazon. 1997. Genetic differentiation of populations of the copepod sea louse Iepeophtheirus salmonis
(Kroyer) ectoparasitic in wild and farmed salmonids around the coasts of Scotland: Evidence from RAPD
markers. Journal of Exprimental Marine Biology and Ecology, 210 (1997), pp. 251-274.

e VanZzading, N. P, S. C. Venema. 1989. Contribution to the tropical fish stock assessment in India. Food and
Agriculture Organization of the United Nations (FAO). Rome. Italy. pp. 157.

e Wirgin I., J. Waldman, J. Stabile, B. Lubinski and T. King. 2002. Comparison of mitochondrial DNA
control region sequence and microsatellite DNA analysis in estimating population structure and gene flow
rates in Atlantic Sturgeon, Acipenser Oxyrinchus. Journal of Applied Ichthyology. 18 (2002) pp. 313-319.

e Wadman JR., C. Grunwald, J. Stabile and I. Wirgin. 2002. Impacts of life history and biogeography on the
genetic stock structure of Atlantic sturgeon, Acipenser oxyrinchus oxyrinchus, Gulf sturgeon, A. oxyrinchus
desotoi, and shortnose sturgeon, A. brevirostrum. Journal of Applied Ichthyology. 18 (2002), pp. 509-518.

e WNF. 2000. Assessment of the Iranian sturgeon fishery for potential MSC-certification. Agro Eco
Consultancy, the Netherlands. pp. 7-27.

e Yadav B. N. 1999. Fish and fisheries. Daya publishing House. Delhi, India. pp. 282-288.

e Zane, L.; Patarnello, T; Ludwig, A.; Fontana, F.; Congiu, L., 2002: Isolation and characterization of
microsattelites in the Adriatic sturgeon (Acipenser naccarii). Mol. Ecol. Not. (2002) 2, 586-588.

e Zhao.N., W. Ai, Z. Shao ,B. Zhu, S. Brosse and J. Chang. 2005. Microsatellites assessment of Chinese
sturgeon (Acipenser sinensis Gray) genetic variability. J. Appl.Ichthyol .21, 36-46.

e ZhuB., F. Zhou, H. Cao, Z. shao, B. May and J. Chang. 2002. Analysis of genetic variation in the Chinese
sturgeon, Acipenser sinensis. estimating the contribution of artificially produced larvae in awild population.
Journal of Applied Ichthyology. 18 (2002) pp. 301-306.



Sl o 3lgl Bl 58 VY

Abstract

Report of the project entitled "determination of the global population structure of the great sturgeon (Huso huso)
with emphsis on the Golestan Province" is in front of your attention. Outcome is the results of study on the
samples collected from the total catch in the landing sites namely Bandar-e-Anzali, Babolsar, and Ashooradeh,
in the three northern provinces. 224 specimens were collected according to the sampling manual during the
fishing seasons in 2005 and 2006.

Three methods were applied in this study to find out the population structure of the great sturgeon in the
southern Caspian Sea. These were as follows;

Morpho-metric meristic

Population dynamics

Population genetics (microsatellite loci)

Results indicate that the range of different age groups of the great sturgeon in the Golestan Province is larger
than the other two provinces. Results show that the older age groups are found in the samples from the Golestan
Province rather than the other two provinces.

Results demonstrate that the sample size for the two methods (morpho-metric meristic and population dynamics)
is not enough. In order to obtain precise results with less uncertainty one needs to collect more specimens.
Therefore, according to the few number of the great sturgeon in the total sturgeon landing, it is recommended
that researchers apply methods other than the two methods which are mentiond above in order to make sure that
the results are most reliable. Population genetics methods including microsatellite loci are among the methods
which could produce good results with minimum bias in this regard.

Results indicate that there are two distinguishable populations of the great sturgeon (Huso huso) in the southern
part of the Caspian Sea off the shores of the three northern provinces.

Results also show that these two populations are scattered in the two east end (Golestan Province) and west end
(Gilan Province) of the southern Caspian Sea. The two populations have overlapped each other in the
M azandaran Province.
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