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Artificially bred adult Chinese sturgeon (Acipenser sinensis) can migrate upstream along
the Yangtze River after being released into the Yangtze River Estuary

Zheng Yueping, Yang Haile **, Xu Jianan, Fan Houyong, Ni Chunhua, Peng Shucai
(Shanghai Aquatic Wildlife Conservation and Research Center, Shanghai 200092, PR.China)

Abstract: The Chinese sturgeon (Acipenser sinensis), a flagship species of the Yangtze River, has suffered a dramatic population decline
after the construction of the Gezhouba Dam. Currently, its natural reproduction has been disrupted for several years, with the migratory
breeding group less than 20 individuals, placing the survival of the natural population in jeopardy. The release of artificially bred individuals
has become a crucial measure to sustain the Chinese sturgeon population and facilitate its sustainable population recovery in the wild.
However, the current approach to selecting release candidates and locations remains somewhat arbitrary. A fundamental question remains
unresolved: Can Chinese sturgeons that have not undergone the downstream migration process from spawning grounds to the ocean during
their larval and juvenile stages successfully initiate reproductive migration and navigate back to the spawning grounds on reaching sexual
maturity? To investigate this, the current study analyzed release experiments involving Chinese sturgeons in the Yangtze River Estuary. In
these experiments, we employed satellite tagging (Pop-up Archival Tags, PAT) to track the artificially bred adult and sub-adult Chinese
sturgeons' migration patterns. The findings indicate that, from 2004 to 2021, a total of 13204 Chinese sturgeons (including natural
individuals and artificially bred individuals) were released into the Yangtze River Estuary, in which there were 665 artificially bred adult
and sub-adult Chinese sturgeons (aged over three years). Of these, 71 were equipped with PAT tags, and data from 42 of these tags were

successfully retrieved. Crucially, among the 21 individuals older than 10 years with valid PAT monitoring data, three exhibited upstream
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migration behavior along the Yangtze River. These findings suggest that the downstream migration experience during early life stages may
not be a prerequisite for upstream migration in sexually mature Chinese sturgeons. To further validate this conclusion and gain a deeper
understanding of the breeding migration process following release, more rigorous and detailed experimental research is urgently needed.
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Tab.1 Summary for Chinese sturgeon released in Yangtze estuary
by Shanghai Aquatic Wildlife Conservation and Research Center from 2004 to 2021
e () FR-FE HEFE FR-F/SR O HETF/R

2004 1 119 / /
2005 1 150 1,5 1362
2006 1 600 1,2,6 2751
2007 23 1 1,3,8 2156
2008 / / 1,9 2550
2009 / / 1,2,6 2654
2010 / / 23,11 53
2011 / / 5,12 42
2012 / / 6 33
2013 23 2 6,14 127
2014 23 1 6,11 70
2015 / / / /
2016 / / 9,10,11 85
2017 / / 10,11 30
2018 / / 10,11 72
2019 / / 2,3,11,12 304
2020 / / 3,6 35
2021 / / 3,12 30
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TBCALHT, R BCA H ST 3E AT S AR ZE & A% 7 (passive integrated transponder tags, PIT), #3347 4MEAR FiAR
L (silver brand tag, SBT). ‘B #FxE (plastic bone armor tag, PBT). Wi (plastic streamer tag, PST)FI4iFR
(plastic tipped dart tag, PDT)~ it 7% =X T2 £ [ IS br 5 (POP-UP satellite archival tag, PAT)231, PIT #r&EAE N
HRAEET EFRE BN S gD, FAthbR E AR & DME R BOR S . o PAT %3 & T80R I Btk
T, XA AR B T A KRR SR e CRUREARIE . AKIREE) DA BhR R s (M AR A gt AT i e A
g, T SE B I 122-24 261, 1f] SBT PBT. PST. PDT i Uik R4 i, ¥ B M 545 R AT 4R
i SRS IR S5 W3, 241,

2004—2021 4, JEL AT {E T PAT FRic (9785 64 MK10-PAT. MiniPAT. sPAT. MrPAT, 13
Wildlife Computers 427 . PAT (142557515, B A A W= br 592, RI7E Hr 405335 S0 UL Py R 00 sk
SRJEHG PAT SEREAE TR by R IR B AR ] s ik, BIAE P 463 2 AMARAR I B R 3T FL, s 5t 1L
FTRCE PR, SRJGHE PAT SEHEAE 2 ANEIAIFR Lo PAT (74 7775, MKI10-PAT. MiniPAT F5 it & B[], 5
TR TS A Rk S A S VR A KT s sPAT. MrPAT W] DATRBEIE R B 1], S5 TS B I s Jt o8 fra A4 5 137
ZIKM, WA CAR EA SRR, A0S 5 s B i 5 B A . B AL, PAT AR EAELES
fARIE FIE AR, WU ERI SR B E LR Argos P2 . FWIEHE R hidr &4 filid E-mail
RIEN), Ja IR RAACE Wildlife Computers PG/ AIKF ]IK, W EATEBM N KREIEREEA
0.1°C, KIFHHEREEED 0.5m.
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LR rh AT R AR A, PATT 38 HS i s S AR AV T KR i 28 (3R 2).
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Tab.2 The F1 & F2 artificially bred Chinese sturgeon (older than 10 ages) individuals released in the Yangtze

River estuary with PAT monitoring data

PATID  F/#E fAf/em {HFEkg BUREE HBURBS PAT s i RfjE]  #diithS

49904 11 150 39.36 2010/7/24  ERBRLL  2010/11/4 KTASMNERFREEE
49905 11 140 41.94 2010/7/24  ERBRLL  2010/8/19 KT ASMNERIE R K
108576 12 139 51.00 2011/6/16  ERBRLL  2011/7/16 HETT X B X EEE
108580 12 143 53.00 2011/6/16  ERERDL  2011/7/3 KTASMNERFREEE
108578 12 160 65.00 2011/6/16  ERBRLL  2011/7/10 BN EE R % -MI1E 5 5
49960 14 179 61.10 2013/12/8 ERBRL  2014/1/14 FAUTRIREREEE
17P1119 10 157 47.70 2018/6/6  1EIbEE 2018/6/20 KT ABNE 55 LEE
17P1146 10 151 46.31 2018/6/6  1EIbEE 2018/8/1 KIOLRER
19P0025 11 182 37.10 2019/6/6  1EIbEE 2019/7/19 KIARMESE
19P1893 11 152 55.50 2019/12/7 ERBRLL  2020/3/6 W REBEE
19P1890 12 170 62.56 2019/12/7  ERBRDL  2020/1/6 FERBRBRILEEE
19P1891 11 160 57.55 2019/12/7  ERBRDL  2020/2/22 HENRPENEE
1901897 12 145 36.20 2020/6/6  ERBRLL  2020/7/6 KT A & AL
1901899 12 140 35.65 2020/6/6  ERBRDL  2020/8/6 FUNEE LB AL
2001050 12 164 51.00 2021/6/5  ERERDL  2021/7/5 HFEEOX R
20P1910 12 179 72.95 2021/6/6  ERBRDL  2021/7/7 KI5k

20P2022 12 164 50.65 2021/6/6  ERBRLL  2021/7/10 KT AR
20P2023 12 170 51.50 2021/6/6  ERBERL  2021/7/21 LR KRN
20P2024 12 169 42,65 2021/6/6  ERBRDL  2021/7/22 KTAEDSREEIE X
20P2025 12 154 39.40 2021/6/6  ERBRDL  2021/7/17 KIABEIEdE®
20P2153 12 158 4595 2021/6/6  ERERDL  2021/7/21 LGB
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B 2021/6/6 BRAME 6 B 2019/6/6 HURAME 1 B 2018/6/6 B AME 2 B, Bt H Pk i/ KR
HPAT #i ERERAT 5 RACRK M LA 10 min (8] GG MKER T 150 (B 1. X 9 B 10 # XKLL EF—RT
RA AT R G 5 H R KR BIAE 0~-2m (£0.5~1.75m), BIEERARSHHK EIF 2 /KE B 2021/6/6 JRIRH
6 AR PRI 1 S AR T TRl A8 I AN H N IRIR KR B AR HERFAE 7~36m  (£0.5~1.75m), T WIVL T



IEREMIAMA S H N BIRAKIRNIAE 17~69m (£0.5~1.75m), FELEHbRiKEh. 2019/6/6 BURH 1 RAMEE
My TR, % A N ERIRKIR eI s K, SRS HE 2019/7/5 IR L, XAE 2019/7/14 Bk
FPGEIE K . 2018/6/6 TBURI 2 BAMA S H N BIR/KIR SARYERFTE 20m (£0.5~1.75m) LA, M 1 JB5R %
TLRBIEIEAKGEN 1m (£0.5~1.75m), Bk 1 RIEGKE BAALEEE 5~20m (+£0.5~1.75m).
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Fig.1 The swimming depth of the released artificially bred adult Chinese sturgeon monitored & recorded by PAT
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Fig.2 Water temperature data monitored by the PAT tagged on the released artificially bred adult Chinese sturgeon
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9 R, XHPHRMERKERSIRNA 7R (3). SHBURETAEKEERIE LR, BORERKA K
MAMAIL 5 R, AIANAMAESL 2 B, BUREHREARKIAMEL 3 B, ARVNAMEIL 4 B
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Tab.3 Records of the captured artificially bred adult and subadult Chinese sturgeon released in the Yangtze

River estuary

F S BURRT  BURRT  REWN REE
PIT TR AT 8] RS

i 8] F% K/em  {FE/ke F/em  {KE/ke
8110131 9 2008/11/1 64 AR M 140 27.50 147 35.00
8110129 9 2008/11/1 130 ATA LB R 148 3345 157 37.05
2016175 6 2013/12/8 93 BAKIG R B3 B EE 140 35.48 150 26.70
1834536 6  2013/12/8 115 AT TREARLERSE 129 27.84 118 18.34
0191263 6  2013/12/8 124 AT A LR L SR 45 139 32.54 129 21.14
0199519 6  2013/12/8 198 FEIDKEAEMIKE 142 35.12 145 31.92
1827569 10  2016/11/18 141 AL BRI 145 32.53 153 41.82
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) KITHeR)E, NSRS BOERE R 21 BA 3 B 7 R KIml e # 1947 4, e PAT 5
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EH T A RS TR N R R/ ME AR Y 10 18, LA LS 3%, 11 RS 8%, 12 REAL
HALUH 13%, MEf /DR 12 88, RUEALEHI 3% 27, [RITAS 731 ) A A e CRT kAT Ve SIm i )
BAREEBIENEZE, 10 B0 1.5%, 11 681 4%, 12 W1 8% ABFFEH, HURM 21 & 10 ¢ A L b At
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B, 1285 13 B 3 BT IR, BT (~1 &), X — 75T BRI DR A i 38 Tk
DiHbigade T R K B BT AMA, B KIL 8 B N LB E Hr 4863 s s s LA a] BRI B )
W&, 55— AR U0 AR N L A el it il B E UL D B8O JG P e R R 2 it AT I iiE . N L%E
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NTLEE ARG BRI RS, SR R £ B KRB R IT R, 7ERIT DA i X%
AR I E ST g KR B 38 . AR IRE 8, FOR UK IR /KR = 52 e /KK IR PR ] . AR 7
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0.35+0.24 (X281, AW 58, FERIT AN )M XTI ANMA, Fo B3 T AT A A8 3~26h, T 4.5~20h,
BT S REK WIVTI L3RR AR, o B NI ONE N 2~8h, FEN 2~4.5h, ARG
FAERARCY, FEUANE, RIF FIKAT R 48 R AR LE i b AR T SR 18] i3 3 S /K T Bk
EH 7T 2R S R VR e 23 345 1) T T N TARK X RV R S8 kAT 8, IR AR P i i PR R AR A A e i R
TEIKAT A . 340, WL BT MATERHK IR P AEE—MCIA 1d 2 SRR (B D, "k
faa T ARG AE TS AR PAE AR X AR RBAT R, X ARFG J6 T St 32 AR 7= O I i ik > 14
TR

KT AR M T8 R4 iR I 8 T4 T /K U AR AR AE A & KL 1 -1 i . KD 1 7K SRR
AT, N TEE T G AR KT RS , AR R I X A I ML S T BN B B0 B PR
ek ZER (B2), REKITARIDEKATER R KRAESZEI G, WL BT84
EABARENH AR RRKEER (B2, XR5KITTREAERISNERSHRAE. KEADZE
PG, FFETH. AFFTH, 6 AMBERM ML BB EKR B4R LA, 12 ARl
SRR KRB AR R RS (B 2), FEI. i 1 & 2019 4 6 AR MAMATEBER G M X T
PRI R i S B T SR AU PR 5 PRI AL SN2 PR B e T 50 A W SR 384K, S R A e v 7K IR 25 1 2 2 1 O
(B 2), 52 MR KRR R (B 1D, SEIZAMATE R R RE P AT SR N T 4R i il 42
I R FE (W R, B S PRdRET .
33 ALEEPESRHMCIOBRENEERS

N LEE S AR BOR G A D EUR I TIRES B E M . ABFFEHh, 2018/6/6 JBCA I Hh A6 A
B 1AMETRRUG BT LR BIFE KR MERTE 1m (£0.5~1.75m) 47, Ja 8k Kig RIEZ £ asn (B D,
PIA R IE A RIEKAT AT BAT (IR BEARRFAE , DO v LA I FL 2 O J5 AR BUIR WU 2 L ANad BT 4K
IRERAL AR AR RT . T 10 SR IS AR, AIEIKAT NRE, KILOTSUR M A T E a7 ik T
BARFECRE RA DE (11%) DMRGEAE,  EESe BT BT il st vh He 83 sl Ak I s A4 i BT 9 45 SR 9
BERRY, R E RS LFANR R I, WS TR O A 7% — BN SR RO AN 1 BN BRI 2R

N TEG ARG gk R AR R R, B — @ Bl AERRAE . AT, HiRERKA
R 7 AL RO b RS AT A, 5 O TR A E O LU, TR R AR KA B S
R, HRCNEAMASE 2 B (24 30%), BOREREASKIAMASL 3 B, AR/AMIAMESE 4 B (4 60%),
I A AR E /N R 2 R N IR 2 B (R 3). SRR KN 3 RRGR/ANM 4 2, 17
TEAEREZE S (9 WE/10 8% vs 6 W8 URAEM Z R (2008 /2016 4E vs 2013 ). JRRFHER (A5 £
20~37 KD REN R R R A EER (R 3), Xz RS nTREL AR RO R (AR KR
FEARFEA, HIX LSRR 1 R H A — AN E K U BRI T 1) . AR R S 2 R SR I 2 R R
W, 8% 22 T 0 280 ) AR AR 22 3 VR RO A6 AR A SR IS B RE ) 2 I R, IS VAR RO TSR
B, NTEE 6T SAR AR KIT SR S KA 20— 2 MR GIETE LR W IRIFIE B AR A B . 145
RSRFFEATIE T LA 9 N 3G GO h R 03 B 05 3 RO VE IR I AE M VE h A A AV A I Z510 1Y, R )
AL TGN BB T EG] 40%, BB IRAAE M AEE W2, LRI e, E B AR i e
AR — 5.



3.4 XT ATEE PSSO QAR E WL HE— SR8

N LEE S A AL LT DBGA S 7T CAREAT BRI 122 T AR E 1), {ELfS S 1 2t — 2D IT AR
KITFCRBNE LAY . B, B ANTEF PEEMERA (R E ZIDYD MK A bRe BRI
BEATU K P I GER RS bR i+ b L FRANERER I, SR A IZ LEAMA TR 5 2 B4R Zh I i
We? I FEAERAT I BT M 532 B 2 J JR ST i 79 S sl (A o B2y 22 22 BT
U A T SR LA R VL BON B 2 bR 2 BT 21 7 BR 7L B A o BBGR AR Ll 22 /02 55—,
% 1& B A B JT R R 2L (Sockeye Salmon) WAL BN it — ELAETE BB, ot B B I [AER G, EIRGERGR, {H
NIRRT BL, BRI R R, S5 6 AT FE T A i N B rh 3 J A BT 0 5 34T B i
RIBLGL, T LG A% G b HR5 A B 58 A 77k RS AT ST, RV AR89 7 N R4 BOR Bk PR
B, A o 2 Ja MRS NI R B SR B 1, R 5 RS KR B8 518 LRI v/, 7R
TR E A UL A 7 AT 00 eIz s, T ORI D AR IE ORI LR A ag
PRIE A BEAT 2 AR BRERBIE AT (7 ORI B AN 73 AR ME DD, SRR 5 A\ I3 1 v HE 6 1 4R T B
PR SRR TR 2 T 27 GRS TLBL Y JFVRAmE 2™ AT B MR Gt 202 3=, )8R th S8R
JERT BARASERE NI RE ) 22, ATCLIME 2 7 B A 27 8EE, IR RNLBOSIR M L EE e
JSAA T SR LA T 3 AT BRI B AR DL CEAF SR AOARRT LA AR IXT LR 2 PPk O AT B A0 T
IAMASE R AR AEBERE A TERR IR 2 B TE VL D AT BP AL BORR 75 BB LN B rh R0 il 0 i
TBGHL IS A S R RS B AR AE B E P RE T A ST TN TS v Al AR Il A 5P TS X e
PRITTIRACR . TTkEE 12 2 02

4 LEip

FEVE TGRS H RTME— BEAS ELEOM vh A3 B ARMREE AT GERF AN TS T B O T HES S 4 S A AUhIT
SEGETICAT, 0% 75 8 25 AR AE A A IR SYIE8 1 AN 7= B 47 21 4ot ) Ak 3 o R 1 v 3 P il A 5 2 15 RE G AT
IR ] 7 5P 37 4 e S I MR AR TG S S T s AT SR BN B rh e A A
WAL TR T AEAT B35 » L 0 S0 A AR SIS AT A A SR S B 35 A R AT B I ) O
B R ARG 75 2R W TR N . RIS, AHT St A 7 KU DGR HIN T 2 A A s A KT TR
R EkAT 7 CEFE TR R MR ORGE A —E 25 . AWTFREiN TN T H th g B
PRAEAIL PR 0T Y REE B AR AT, (ELEL BT PT BEAS R 40%.
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