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R 2 A 10 AT rh AR B TS 28R DA R R R
WEIAIFSE; 2006 4F BB ke il v =X T 4
5 [\ b5 7 (POP-UP  satellite), 3 35 bR 2k ik IT
J& v A 3 A Vg B b B A B8 R A3 A BE Y 2010—
2013 4F F A e I LR T JE h AR T
P € T o W =S S REE LY B s ) i
AR, JUHAC YT A AR TR0 I S 1 . TRV
T RS BRI 43 A A5y TH O BIF ST IR FE AR A B B o
AW BT KA O ip A g bR O H R, FIH
2004—2014 AFEAREBORTE B, WERKILH hAes
o T T i Ko AR Vg3 v ) T B o0 A X8, KT
1 Hb AR A 98 B AR R VA | T AR B R Y
P4 A B A B AR A

1 MREFE

11 MAPEERERMTTESER

2004—2014 4F RiTbr i h 428 12570 B
(F6 1), WO H AL TR H g S bk ok 8 FRg 52
R KIE o B AR A B A p AR TR EH
fE TAREFE)HAREFA R, Hrd Fy i Rid
LRI N TEE, FAEf T LTS
BH ) 11 rh AR R 4 S b DY R AT 2 4R N T YR B

Az Hp AR AR RO S BT TR AR ], 24
BB IR 2~3 A~ H G0 B 2R Kk

&1 2004—2014 FHHEBIRERRIESR
Tab.1 Satisticsfor tagging Chinese sturgeon in 2004—2014

TR M 5, release site

RGO FRAEBOR  Rises/ind
Ay year  HH] date number it east L% north
longitude latitude

2004 09-26 119 122°03'03”  31°23'00"
2005 09-19 1512 121°29'00"  31°25'00"
2006 08-06 3351 121°37'46"  31°30'05"
2007 04-22 2006 121°38'00"  31°30'00"
2007 06-17 51 121°45'00”  31°25'00"
2008 11-01 2550 121°31227"  31°2324"
2009 11-09 2569 121°48'40"  31°25'52"
2009 12-11 85 121°48'40"  31°25'52"
2010 06-06 20 121°48'40"  31°25'52"
2010 07-24 33 121°48'40"  31°25'52"
2011 06-16 42 121°48'40"  31°25'52"
2012 05-06 33 121°48'40"  31°25'52"
2013 12-08 129 121°48'40"  31°25'52"
2014 04-24 70 121°48'40"  31°25'52"

1.2 HEEBIRERZE

Xf I H AR AT IR AR | ARSI A AR A
R R R BT 25 & b idi (passive integrated trans-
ponder tags, PIT), {A4Mr ki Jy b+ 4R Bt A ik
(silver brand tag, SBT). i (plastic streamer tag,
PST). ‘B #uhridi(plastic bone armor tag, PBT) M4
Fr(plastic tipped dart tag, PDT)AYH:Hf—F, #R4
SR B B 75 2 T2 B Bl ks 7 (POP-UP sat-
ellite archival tag, PAT), H: 7 PIT fridi T H /263 A
TSRS B A AR Y, 8 R SR T rh AR
BT RT 1A H R, PAT biak Tl 937 B
FFEE (E 1),

K1 AR R SRS B b o B

Fig. 1 The type and position of the tags in Acipenser sinensis
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AT E AL TAE, I Res R SRk b Bl 140
s B X, DA R R
14 SitHE

XA RIC 7 R 1) A a3 pR R B 3 L (A
IR BRI B LA R b s AR A0 A (X I
AT AT, 5T T AR BT TR ) 1 TRV
RS M A EEE . DL BRI #E Excel
W SE R, R AL R A BV A BT ArcGIS
10.0 2l

2 HZRE5HMH

2.1 Ib\@*ﬁ*ﬂhlb\{nn_»@”ﬁ%ﬁi
2004—2014 AFEH A IR ER] 24 BYRCE bR
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HEP AR ERE R GR 2), W bR & R R N 52.9%, {HAR [P %] PAT brik i aesd,
0.19%. trdsEffid s, mH 1% F, hesg 22 ERRERRPESHSHXIE

12 |8, 2 W& DL b Fy o Aefd 11 Bk, A ULEFA: g ST bR A T b A, RS A AR R
B30 % . HA AR 548 2013079 MR SRR é:\%ﬁ?ﬁﬂ:mkinjz\%f g ol R BV I 3 (R 2
HR AR 2 IR IE 2)o b AU T O 5B Y K sk A

2004—2014 44T T 7 K PAT bRl i, 12 B, & ELEEHEET 50.0%; [FHE T A

PR 34 BN PAT fraEmrpaesd, Stk inﬁE’J 10 BB, SRR 41.7%; [P T 56
18 ¥ PAT Fri&ifig B (58 3), PAT #rakIE K I 2 B

R2 HEFEAGRSEKER

Tab. 2 Receivinginformation of tagsin Acipenser sinensis

[ 7 s [] 5] B /d Il B L2 B /km

days between releasing linear migration

PR s® R H

tag ID release date and recapturing recapturing geographical position distance
2004010 2004-09-26 45 i Yellow Sea 290
AA1503 2005-09-19 1 KT O LR ek E Yangtze River south tributary 40
AA0120 2005-09-19 71 WV AR LB 5755 Zhoushan sea area 125
AA0600  2005-09-19 73 WL T PR3, Ningbo sea area 118
AA0688 2005-09-19 80 WL AR 1B 5 635k Zhoushan sea area 133
AB2053 2006-08-06 56 KILOAMNEM off Yangtze River estuary 65
AB0065 2006-08-06 2 FIL 240 13 AR EVR /K 38 east Chongming coastal line 32
AB0721 2006-08-06 5 KAV S B B A TR ¥4 7K 3k east Chongming coastal line 33
AB1321 2006-08-06 6 KT MR bk /KiE Yangtze River south tributary 7
AC1726 2007-04-22 2 KT E R 32 b #k /K38 Yangtze River south tributary 6.5
AC1000  2007-04-22 5 KIT. O 2k /K il Yangtze River south tributary 6.5
. WL -3l [ 2 Pl
AC0996 2007-04-22 6 :Lr(il:izt[:rit b/e\t:?eti*%}{iii;?gﬁﬁ Hengsha Islands 22
AC0936 2007-04-22 8 KT O Rg Ak ek E Yangtze River south tributary 8.5
ACl614 2007-04-22 14 KT O g S db ek E Yangtze River south tributary 27
AC9044 2007-06-17 22 WL AL 5 38, Zhoushan sea area 117
8110131 2008-11-01 64 WL IR MR Wenzhou sea area 423
8110129 2008-11-01 130 WL AR 1B 5 55k Zhoushan sea area 146
2013079 2013-12-08 28 I Yellow Sea 128
2013078  2013-12-08 93 KR EL 19 81 1 3 3. Nagasaki islands sea 630
2013060  2013-12-08 115 WV T P IR 3) Ningbo sea area 216
2013079  2013-12-08 124 WITFF L B Zhoushan sea area 125
2014080  2014-04-24 1 KIT. O 2k 7K i Yangtze River south tributary 29
2014013 2014-04-24 5 £ AT 0L 327K B Yangtze River north tributary 25
AF0041 2013-12-08 198 KIT MR 2Lk K3E Yangtze River south tributary 25

KIT KR & P AR A g 25 EZLE R EZ ARSI, BT R0 R
B, KITOMZAGKE 7 B, KICAOSEME  Sgih s, st rnfsims s B, s
AREBMEVRKEL 2 R, KM MBS ZEKE | gl 2 B, KICHSMNEE . Wi igsl, Kig
B, KITOmCrlkiE 18, KitadbdokiE 1 BR B 1 2. trdbl b s ot T
. ] ULRKIT O g S b He Kl B AR R AR s 27°487007~33°15'00"N, 121°30'18"~128°34'15"E
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Fig. 2 The recapture point of tagging Chinese
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2.3 PAT #REMRPLEE N D
HAE PAT 5 i v b i, 237l i PAT Arabirh

e D, R TR 9 B, il 9 .
PAT s rh A i b Bk s Y 1 VG V3 2 (ID88363),
I B 2 kAR AT AR VT (ID64679), i Al &
125°E DR, /M TREBE N 40, GEHEE N
QM IRE R P AR I . £55 PAT Al rh AR A
P VN RRCCE SN B T =S W A I B B 199 e R
B0 T AT 7°, QiR N 9 Ry KT K
WORZR . BRI
2.4 IREBRBPEEREIEREFTERAR
ZGeH(ER 2), WSRO Th AR [l H A]
B fE R A 1 d, S 198 do FERIT I KR
By 12 B bR b AR b, 11 R AR b R Tk
WE 1~14 d, 1 BT RR)E 198 do TR
Vi RISV VB ) AR SR O Hh AR R 22 IR,
[l 45 ] B ESF 18] & 22~130 do 5831 PAT b rh A fi
58 (3 3), PAT & TG 7~181 d N R BIfF %,
KRGS B0 Fifgrerp . Hih, 138252 %5 PAT
L 7 d R B EH VL O AR KR, 88360 45 PAT
181d 5 N B & 55 . 2R B o Hibn R 25 R 3R 1,

ﬂé/gﬁj\%ﬁ@(%@ 3. K 3). PAT T‘]‘)L‘\ﬂﬁgﬁj‘ﬁ@u KVL O tp e il e &6 B e K
R 3 PAT REEKER
Tab. 3 Receiving information of PAT
PAT 5 MR B I 4 WCRBERB KBEBE R LB
PAT ID releasing date pop-up date end point set-up pop-up days  actual pop-up days migration distance
64680 2006-08-06 2006-09-05  #1 East China Sea 30 30 60
64679 2006-08-06 2006-10-01 7R East China Sea 60 56 640
64677 2006-08-06 2006-12-12  ZRiff East China Sea 180 128 200
88529 2008-11-01 2008-11-20  #ifF Yellow Sea 30 19 200
88361 2008-11-01 2008-11-30  #ifF Yellow Sea 30 29 447
88530 2008-11-01 2008-12-01 i Yellow Sea 30 30 260
88363 2008-11-01 2008-12-30 Hiif Yellow Sea 60 60 697
88362 2008-11-01 2008-12-09 Hiif Yellow Sea 90 39 270
88360 2008-11-01 2009-05-01 ¥ Yellow Sea 180 181 448
88530 2009-11-19 2009-12-19  #ifF Yellow Sea 30 30 416
49963 2009-11-19 2010-03-03  #ifF Yellow Sea 180 104 298
49904 2010-07-24 2010-11-04  ZRiff East China Sea 60 103 201
49905 2010-07-24 2010-08-19 7 East China Sea 60 26 56
108576 2011-06-16 2011-07-16  #i Yellow Sea 30 30 589
108580 2011-06-16 2011-07-03  ZR¥f East China Sea 360 17 181
108578 2011-06-16 2011-07-10 Z%1f§ East China Sea 60 24 197
49960 2013-12-08 2014-01-14 Z3if§ East China Sea 60 37 195
138252 2014-04-24 2014-05-01 75 East China Sea 30 7 48
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i) . AT AT RS 1) f AR B 40518 630 km, 290
km. 423 km; PAT Jlt i H A fi B 2 it B 251 4
fH 4 300.17 km, 5 K ELZ&IERE 50 640 km, &
4 R, KITOARE O o AR B i B 2
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Fig. 4 The distribution range of migration distance

8007 e HHLbA

700 F
g 600
g 5001
: 400
LI
g
1 300
00|

100

ordinary tag —o— PAT Frik PAT tag

0 50 100 150 200 250
[E] 35 R] (B FR/d recapturing time

P s o4 ] e 18] 5 I 2 4 O R
Fig. 5 The relationship between recapture time
and migration distance

2.6 IRERRBEEFEKIE
%ﬁ%@mm¢$ﬁﬁA@#W%mﬁz\
2 3), 2014013 S H4EE T2 5 Rl FRIT O
SRS B AR FE VD ROK A BE (FhE 14.00), 138252
S AREL T 7 RAEARIE K] PAT 5% . BR—1>
ICRLIINAF0041 SR P AR5, THiE: 40 K5
(bR AR TBOU Hh AR ) o A AR T RN BRI, R
QAU BBy RS S N B R G A BRI AT ) €7 5 8

3 iTig
3.1 ANIMRHESRERE
Iy s R b g R e oA 3R Lk B



1564 Hh [ K R A

428 &
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fi o W CREWESML B ) ek, &
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A, AT AR SR B A A U T SR, i
S INIAE TR, KL A y™ B ol Ji 8 1A
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AT I M AW, N TARGEHORH AT
Jo v A i RN A3 A A ST ) T B, AT A
OV, N T Th AR B AT A4l i3 0 AR 1 i
KorAn 5 HARFIRE G B 22 5. BT P AR s
A5 A B R IE b5 i (coded wire tag, CWT), 445
254 b (passive integrated transponder tags, PIT)
FrEGIRNRE, SMEER bR & 8 (silver brand
tag, SBT). #itr(plastic tipped dart tag, PDT)%5 4%
Gepkohbras, LLRR AR e O kS AR
i 7 = T AL B [T YSCkR 25 (POP-UP satellite archi-
val tag, PAT)SE B Al bR . FRE H 20 4 90
AR T 46 AT rh AR SR AR A o, R
T 3 A5 58 A RIS P A 2 TR 1 X T e
WE5E, (Hh T e B SR LA e b o A )
W, RO Hh AR S Rl X R R, s R ASUR I A AR
U2 B RLF R R A &, B TR BRI fE
2N N i P I | T 7 9oy TR A
E4h 1997 4K PAT © &N IE M T 446
i1 J& (Thunnus) #1 8 JZ H (Pleuronectiformes) 55 ilil
Ui A TR 0 Y LT B N A B A 58 b, NS
RWE. WE . ARG BRE . WIEEE . MR HIT
W S P, FRE E 2006 4FMRER RS
WA PAT #pakiiz H B rh AR5 5O it 55 LUK,
P B IR A F] 64%~75%, WIHAEW T Hhige
3 PAT Hp UL G Z; 2010—2013 4F £ A
S WONE BT RO T 13 R R 2 TR A
ZARAE(MK10-PAT) Y i A f, AR E(E B iRk
F] 76.9%; AWFFAER VT A KIIET PAT Fr&E
5 TR 52.9%, A LR TS8R bR i 19
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N7 T N 7 £ L AEEY = St
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TE A 3 R A Rl R 285 1850 km KT F i AY
W2 gy, Wnl DL N VE R AEAERE T, =
AR R rh AR 3 T LAZE 8 Tl 2= R
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Research on the downstream migration and distribution characteris-
tics of Chinese sturgeon in the Yangtze Estuary based on tagging and
releasing infor mation
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Abstract: Chinese sturgeon, Acipenser sinensis, is a first-class protected aquatic fish in China. At present, artificial
proliferation and release technology have become one of the important means to actively protect Chinese sturgeon.
Mark release is the primary technical method of proliferation and release. Mark release technology is an important
method to study the distribution law of fish and migration habits of migratory fish, evaluate the effect of artificial
proliferation and release, and estimate the number of the natural population. To study the migration and distribu-
tion characteristics of A. sinensis released in the Yangtze River Estuary, this study analyzed the mark information
of Chinese sturgeon released in the Yangtze River Estuary. From 2004 to 2014, 12570 Chinese sturgeons were
tagged and released to the Yangtze Estuary. Among them, 24 Chinese sturgeons were recaptured, and 18 POP-UP
satellite archival tag signs were received. Based on tagging and releasing information, results showed that: (1) The
distribution area of the tagged Chinese sturgeon is located on the Yangtze Estuary, the East Sea, and the Yellow
Sea. The migration range spanned 7° longitude and 9° latitude. Chinese sturgeon were mostly distributed in the
Yangtze Estuary and Zhoushan Islands. (2) The tagged Chinese sturgeon has a significant trend, moving down-
stream into the Eastern Sea. In the early releasing time, tagged Chinese sturgeons stayed in freshwater, entering
the ocean after seven days. (3) There was no clear migration direction when the tagged Chinese sturgeon entered
the ocean. The tagged Chinese sturgeon had the characteristics of turning back, changing direction, and stagnation.
This study provides critical information for the proliferation and release of A. sinensis, indicating that the stock
enhancement of Chinese sturgeon in the Yangtze Estuary significantly affects the resource protection of Chinese
sturgeon.

Key words. Acipenser sinensis; Yangtze Estuary; tagging and releasing; downstream migration; distribution char-
acteristics
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