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1.1 #REESHRKE

2023 FIFBEBAN T AFERE, BARKR
FERF A4 ZF(12—2H)s HFG—S5H). BEF
(6—8H) BKZFEO—11H). WK N L RIEIT
K VYT FGE Hb PR 9 25 b (R8T AR <PE YL, 116°28"—
117°03'E, 30°20'—30°50'N), 427 1 43 _E Br(FE X
AFIB). B (FE X CHID)FI K B (B X ERTF) K 3,
1E A —FIX 6/ ¥ [X 35 5] A % 184 K #F s (H 1
S1—S18)0 XIX 184 KA £l 1) 7K B FH K i 1247
JE , X6 A [X [T 3 %5 i %2 (B: River bend rate).
ST ¥5) 7K THI B AN B R 7K THI 5 FE 43 ) gk AT U B8, 9T T
R R N A 2 R AR R, & —IK;
REFE X IR BRI [E € S AL(S2. S4. S6. S8, S10.
S12)4k A7 i A B[ s K R w7 3 F 40 %
AR B A TYL A Bk b & 5 T 6K X B b 5 20 0 1
BN R AR AL AT SR YR A, R 3T E
fr QA K el 2 PRV K 7R R
1.2 #HRFE

WENEFIAE H 25 %2 45 S AT DL B
WA VLY IR A3 A s FR R, 5 T AR B R
S H ] 3 A5, TR 225 Mo A R AE T 72 B R BR
P MR, B8 22 W A RR AR TR AN SZ R
SECM, TERE S BTG A A A R . AT T
7 3% A i 3 X (T-tag, ML200-AS8 Marine Micro
Technology, Saitama, Japan)* VLV & ik i+ 53 S5 4
BEAT K W A . T-tagi® 8% 7 120 kHZ# R
(100—160 kHz, 5 dB#f %) ¥—201 dB re 1 V/pPa, 5
KT IR R 75 1 EAR B2, M7 I8N
55—235 kHz, DAH BRI R Rk o B2 450 B 41b 1) e
FlE5 . KRFEZE K2 kHz, BI4F0.5msic 3 1 ik
AR T i B RTEST [1), e 1 B 48 L

JB i Igor Pro 7 (Wave Metrics. USA)H M4 1 %€
AR P P R VYT K e, AR BTV Ak e
RFAE (B 2)BEAT Fsh i ik, 10 S KT VE R Rk i 5 54
i, TR BOK I 7 2 kb 5 B0 LR S ey
KTV R REAA R PG & B Fil 2%

BRRFPE £ FH 2L AR} 2 0 R A [
I RARTHEAE. BMRE AR EIEE
A (R 25 200 m, RS2 m, Kx i 50 mx
2m, W H2a=2. 6. 10A114 cm), 24 5E il 55 BE(RI 2
A (R 2 MK 18 m, M 533 em, M %545 cm, M H
2a=0.8 cm), &FE W H i E 24h (R X BN R
24hfHIE, PRAEZN ) 2 4% Ja LK, X R YT %
B SR A i



7 1 PRI 22 PR PGV K VTV R B 43 A 0 J=5 B B i R 3
K 22 A A R 2R AL EY60 (200 kHz, PR, SREAF AR A EREEE S . K Arc
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W& A (Speedtech SM-5, Mettler Toledo, America)
I8 % SR A KR o M 80O W BE 4 (Leica, CRF
2700, Sweden) I & 7K [ 95 B2, Wi 3E £:300 mA 45
N2 1R K THT B8 2, AN DI & 5, B KA M
KT 55 K B8 B, SUR DN & 1~ 348 8 ~F 3 /K i 58
FE o FF GISTL H Il & & 4 X IAT B S bR K JEZ (S
Actual length of the river section)fl H £k & & (L,
Straight length of the river section), 11511 25 i
(B)y=1 B SR K L (S) ELE A S (L) -

HiRGIT 59 18k LR 25 7 2212 (One-
way Analysis of Variance)7 §T % Bt 7K 38 4= 5% 1) %
S5 f# F Kruskal Wallis /7 22 7% 40 #r 25 [A] (. s
N B AT (] (DY AN 2= )0 KTV 4 A A% =) 1 8
M, 38 ik XL 2 5 72 1 (Two-Way Analysis of Vari-
ance) 73 M 2 (8] AT () X K YTV K 40 A7 A% =3 1 A2 .
EH

i% FlMargalef¥= % FE 15 %(d). Pielous > fE45
#((J). Shannon-wienerfg % (H"). Simpsonflt # &
FREU(CO) o Hr H BBV 2 FEIHEARRAE, THER A R d=(S-
1)/InN. H=-YPjnP;. J=H'/InS. C=1-X5 (n;/N)
(STRBEVE P E R, NRRBEE T TR YA
R, NR TR SR A AR, PO T &
KRB EE B, Noan 29 A 35 B (0 AN 1R %0 A8 H
PersonAH 5 R 300 #r 0 28V 355 FE 5 KV IRk
B B T A 6 T, 5 B Foote™ 4 M f I 2 £ 25
2255 o8 N B A o FE A AR AR K AT e 4 TS=
201gTL-71.9dB [TS4 4 25 (¥ H #7 3 F£ (dB), TL A
H b AR K (cm)], THE & BOKISAK /N 120 em
1 P 5% BE, R F 2 [m] U5 77 18 2 A VLYK
A R SR N T 20 em B R P S TR R
A8 FH B R B A EE VR T O X 1 Jik e 0 AT A A
HE I8 5, AT & BOK I TLID IR R H 2, 456
R LK Akg R i KR

T 2R 15 2 (Generalized Linear Model)
AT AE SRR - ST IR 3 A A P o

2 #£R

21 PETAEIE4SHE

FR 2T ZE AT R, & BT K I 5 2 S
B2 (F=45.191, P=0.000**), 1 B ] /K TH 75 F¥ & &
T H AR B A% B A KOK I % 2 N B
(F=3.592, P=0.071%*); % BUKIKZE 7 B3& (F=13.271,
P=0.002%*), "~ BO[ VL1 ) K R B iR, 1 H B
FERZ; FBUKEIFRERESGI S L EE
5£(F=0.000, P=1.000), 7K~ {E AH T B3 h e
N, OB P VLK IR P KR ) — B B R X
o5l AT AE T 2 2 T (F=0.000, P=0.000*%), T BJi]
TE 2 203 = T HAR B R 1),

22 FEIKILIBSHIEE

WHNEERRNPELER oMz FE =
RS AE Y A A 1A) 0 5% 31 241978 AN VLV K ik oty
Hr (3 2). i, & Z=F0RK R0 1 ) R Hh 27d
(1B 2 HLIBFR 1)), 20 )i 3% 1102986 11766904 KT
TR R B FRAE 2 & R E0N30d, 730 iE 5%
$1129327F1329754 ik i 5 442 H Bl s ik 5 2
HEERNTHESE. EFEMKFEP<0.05). 5idR
BN, BRI SR S ko R R EE D 52.61%,
33 KT BRI 19 23.38% A1 T B K 35k 19 24.02%
(P<0.05).

2023 AT 2IR B ML E 4%, B Rt gL |
19HEIR32RIRGEE 3). HMHEEE FBUKEH 4=
%, SHish A g R ITH (K 3).

KILIIBEETNHER MU 2= 5 2295
Br &t B, 5K K (F=14.25, P<0.05)#17%% []
T (F=12.25, P<0.05)%F ik vh 5 £ & 3 B AT £ 3406,
L2574 IR 2 0[] DR 2R ek ko B e B A 52 B
H(F=3.52, P<0.05). g AR, /2R —B
KA, AN [R) 2879 K VLV R R SRR R A A B
Fo BBUKIRA A ZE KT R B8R I % 5
ZETHEMEZ(P<0.05), b BOK A ZE R

F=1 WEIEESH
Tab. 1 Habitat parameters of Xijiang Oxbow

A Winter

% Spring

X Summer FK Autumn

T8 FrIndex

u M L U M

L 8} M L U M L F P

& KOKIH PEFE 326 437 300 343 454
Max width of the water surface (m)
P K T B8 BE 307 421 252 318 432

Mean width of the water surface (m)
7K Temperature (C)

7K Depth (m) 4 4 6 5
1825 B River bend rate

290 437 510 445

265 352 471 318

1.07 1.11 1.34 1.07 1.11 134 1.07 1.11 134

449 472 399 45.191 0.000**

330 438 299 3.592 0.071*

8.4 827 828 19.52 19.33 19.77 33.95 31.67 31.78 26.63 26.3 2628 0.000 1.000

7 5 5 7 5 5 7 13.271 0.002**
1.07 1.11 1.34 0.000 0.000%**

¥E: U. L BUAIE Upper section of river; M. H1 BEA[iE Middle section of river; L. T B[ 1E Lower section of river; N [F]The same app-

lies below; **P<<0.01
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Grifg A 2 PRV ALV IR IT R AA 23 A5 M6 Sy S 500 [ 5

MER B2 T HAh 25 (P<0.05), N BOKI &2
PRI AL 2 22 7 A 235 (P>0.05)

FE[F) 2541, KLY AN [F) 7K 48R 2R 45 B
BER. &Z. HBERMKEY N EBOKIEFR
B, 2 N55.64%. 58.34%A157.15%; 1 B 2=
T B IER] FH 28 5 i, 2956.05%. %2 iKruskal
Wallis /7 7 43 #1745 B 35 7 3 B /K 35 K VT R 1) Jik v
R ENA T %2 7 (P<0.05), XA ZE K BOK

*2 BRICRBOYEYE

Tab. 2 T-tag records the number of pulse trains

Bkppets ok o

WEMERE AR g oAk B

Hadx Bk R ET N B B> TN, HF:
FB>TFB>F B BB LB E(E 4).
BERBRFSKILIBESHIREXR 3R
VIRAEGS R TR, 400 B R 2 4L 25 5 10 25490, 5
J&T6H S8Rl fEFTAMAT, IER R KR Z, N
39FH, A7 A RE179.59%, HIRZEERL, 3R, &
6.12%; it (Hypophthalmichthys molitrix) Ul [K&(He-
miculter bleekeri)f 5 1 if (Culter mongolicus) 5 &
o B, 20 R22.67% 17.81%F110.69%. Shan-
nonZ% FEMEFR BU(H'). Pielout?) 2] FEFE HU(E) « Sim-
psonfft # & $i5 £ (C) M Margalef & & 15 £ (DMG)
S N2.63 0.68. 0.11F15.81. 4 & HdfiFk 1

F Investigation Investigation River Total  Number 2 A S / \ Sk >
Season peri%)d daff section number of Z 253890, H A A K20 cmPA N 2542999 %,
of pulse pulse PR . \ . .
train trains (d) 5 AEI\ i&é’l‘] 7709%, ﬁ EFI %(Hypophlhalmwhthys mOll-
A Winter 2023.1.7— 27 U 57302 2122 trix)~ VUK (Hemiculter bleekeri)F1T- [ W UF % fa
2023.2.4 % - .
M 27451 1017 (Rhinogobius giurinus)%UE 5 Lol &, 700823.11%
L 18233 675 ; N N, e g =
3 BNEZWNRCTIBER. $E. SREE
##Spring gg%g;‘ég_ 30 u 17111 >70 Tab. 3 Visual inspection of the observrd population, quantity, and
o M 5159 172 the maximum population of Yangtze finless porpoises
L7057 235 KILITH K
2 2023.7.9— 30 U 9054 302 ygm gy MK HdpR o M RORRHAE
S n Number Encounter Number The
Summer 2023.8.15 M 5434 181 i A .
Season  Date 0 _rate of_ maximum
L 18487 616 groups  (HE{R/km) porpoises group size
observed observed
K 2023.9.22— 27 U 43830 1623 H 2023— 12 1.33 25 4
Autumn 2023.10.19 M 18522 686 Spring  05—17
K 2023— 7 0.78 7 1
L 14338 531 Autumn 09—o01
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21.97%F18.77%

HV K R A 2 RN, P
5% 510N 597.94 J£/1000 m?, #5751 357 1 %5 i Fe fik
5459 J&/1000 m?. HLR E J7 2 4 i M F R 5
BN, 2 UL A 2R 2 7 B (P=0.000%%),
KR 0 ST 1) %% B 16 35 KT AR 3N 25 (P<0.05),
BB E KT A FHNHFEZT(P<0.05; % 4). PersontH
KEBI T R IR, PS5 KITITK 7
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Fig. 4 Recorded number of Yangtze finless porpoise pulse trains
records in Xijiang Oxbow
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Tab. 4 Acoustic survey of fish resources (mean+SE)

8 #FIndex(ind./1000 m’) % Winter # Spring 2 Summer K Autumn F P
K% ¥ Maximum value 733.7 230.98 743.8 978.13

/N ¥ Minimum value 3.21 3.96 3.12 128.46

“F-34)% ' Mean density 64.82£13.00  54.59£13.83  138.59+29.09 597.94+60.05 67.84 0.000%*
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Tab. 5 Parameter estimation table
24 M o s 95%EAF X AT 5t 95%E (5 X Al L5t

Parameter Coefficient PRAEZESD Wald P Lower bound of 95% confidence interval Upper 95% confidence interval
i Intercept 5139.48 3895.16 1.74 0.19 —2494.88 12773.85
S FNTREN LS 10.01 4.87 422 0.04%* 0.46 19.56
Max river width (m)
ST EA 3 B S 25.66 19.16 1.79 0.18 —63.22 11.90
Mean river width (m)
1% Temperature (‘C) -7.12 4294 0.03 0.87 -91.28 77.04
7K Depth —772.50 401.81 3.70 0.05 -1560.04 15.04
WIETS B 5182.52 3709.04 196 0.16 —2087.07 12452.11
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EX-SITU POPULATION DISTRIBUTION PATTERN AND KEY INFLUENCING
FACTORS OF YANGTZE FINLESS PORPOISE IN THE XIJIANG
OXBOW OF ANQING CITY

LIANG Hai-Ying"?, LIN Dan-Qing', YAN Yan’, CHEN Yu-Kuan', ZHANG Si-Gang’, YING Cong-Ping',
WANG Wei-Qi', LI Fan’ and LIU Kai"’
(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Fresh-
water Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214062, China; 2. National Demonstration Center for

Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China; 3. Anqing Aquatic Technology
Promotion Centre, Anqing 246002, China; 4. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China)

Abstract: In order to deeply explore the distribution pattern, activity mode, and key influencing factors of the migrat-
ing finless porpoises in Xijiang Oxbow, Anqing City, we conducted an annual investigation covering 4 seasons in 2023,
comprehensively applying active and passive acoustic techniques. The results of the passive acoustic investigation
showed that the activity intensity of finless porpoises in Xijiang Oxbow has significant spatiotemporal characteristics.
Regarding different sections, using a fixd underwater high-frequency acoustic event recorder, 127297, 56566, and
58115 pulse trains of Yangtze finless porpoise were recorded in the upper, middle and lower sections of the Xijiang
Oxbow by using fixed underwater high-frequency acoustic event recorders, indicating that the activity intensity of
Yangtze finless porpoise translocation population was the highest in the upper section, and there was no significant
difference between the middle and lower sections (P>0.05). Subdivided into each season, the activity intensity of
winter, spring, and autumn was the highest in the upper waters, and the proportion of the pulse train of Yangtze finless
porpoise was 55.64%, 58.34%, and 57.15%, respectively. In summer, the lower water area was the highest, accounting
for 56.05%. In winter and autumn, the activity intensity in the upper water area was the lowest, and the proportion of
pulse train was 17.7% and 18.7%, respectively. In spring and summer, the activity intensity in the middle water arca
was the lowest, and the proportion of pulse train was 17.6% and 16.47%, respectively. In terms of seasonal activity
intensity, 3814 and 2840 pulse trains were recorded in winter and autumn, respectively, compared to 978 and 1099
pulse trains in spring and summer. This suggests that the activity intensity in winter was significantly higher than that in
spring, summer, and autumn (P<0.05). The results of active acoustic survey showed that the average density of fish was
approximately 598 ind/1000 m’ in autumn and 55 ind/1000 m’ in spring, with significantly higher densities in summer
and autumn compared to that in winter and spring (P<0.05). The spatial analysis indicated that there were fish clusters
in the upper waters across all seasons. The highest average fish density was observed in the upper waters of winter and
spring, while that in the middle waters exhibited the highest density in summer and autumn. The above research demon-
strate that the habitat utilization of the ex-situ finless porpoise populations in the Xijiang Oxbow has significant tempo-
ral and spatial characteristics. The distribution pattern of fish resources and the width of the water surface are the main
factors affecting the difference of habitat utilization of the Yangtze River finless porpoise. The ex-situ populations
prefer the upper water with fish clusters every year. This study provides valuable insights into the spatiotemporal distri-
bution characteristics of Yangtze finless porpoise in the relatively closed ex-situ waters, which can provide technical
support for the scientific management and habitat restoration of translocated conservation groups. Additionally, it
serves as a reference for the subsequent establishment of new ex-situ conservation waters in the future.

Key words: Anqing Xijiang Oxbow; Distribution pattern; Hydroacoustics; Fish stocks; Number of pulses trains
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Appendix S1  Fishery resource survey and catch results in Xijiang Oxbow

#ENumber
H Order FlFamliy F2KSpecies A Z=Winter #Z=Spring H Z=Summer #Z=Spring
EBOPER PR EBRPER TR BB PR TR BB PR TR

%%Enggﬁﬁgggnes $ A% Coilia brachygnathus I 1 7 NA NA NA NA NA NA NA NA NA
&R /IMEAE Microphysogobio fukiensis 1 NA NA NA NA NA NA NA NA NA NA NA

Eﬁigfgggﬁf’m“ 5% 48| Culter mongolicus 11 1 2 8 23 60 77 42 19 16 166
LAt Pseudobrama simoni 1 NA NA 67 67 102 11 4 5 1 1 1
¥ At Abbottina rivularis 1 1 23 NA NA NA NA NA NA NA NA
HJE A Saurogobio gymnocheilus I NA NA NA NA NA 2 NA NA NA NA NA
g 6if] Saurogobio dabryi 3 4 2 8 13 6 NA NA NA NA NA NA
it Hypophthalmichthys molitrix NA NA 10 58 180 192 319 75 19 7 20
MY % Acheilognathus chankaensis NA NA 1 NA NA NA 15 17 4 NA 2 1
W [XZ& Hemiculter bleekeri NA NA NA 154 146 382 10 1 NA NA NA NA
& KA Culter dabryi NA NA NA NA 11 27 39 24 35 16 9 13
1€4i% Hemibarbus maculatus NA NA NA NA NA 1 NA NA NA NA NA NA
UM GH Culter alburnus NA NA NA 12 34 31 36 5 11 13 49 57
FHYT 7 JEif) Platysmacheilus zhenjiangensis NA' NA NA 4 10 6 NA NA NA NA NA NA
& Hemiculter leucisculus NA NA NA 14 2 NA NA 2 NA NA NA
¥4 Ctenopharyngodon idellus NA NA NA NA NA 7 5 1 7 3 1
% Elopichthys bambusa NA NA NA 3 1 4 2 3 1 NA 4
1 Cyprinus carpio NA NA NA 1 1 3 NA NA NA NA NA NA
2 #if Pseudorasbora parva NA NA NA 1 1 2 1 1 9 9 3 3
B4 Pseudolaubuca sinensis NA NA NA 3 1 NA NA NA 3 2
413k ti Megalobrama amblycephala NA NA NA 4 NA 2 4 1 3 NA 4
Mk Xenocypris microlepis NA NA NA 15 11 57 15 3 4 7 2 39
#1il Xenocypris argentea NA NA NA 8 4 1 1 NA 2 I NA
% Aristichthys nobilis NA NA NA 2 34 8 7 52 NA 3 14
[E W1 Distoechodon tumirostris NA NA NA 1 2 I NA NA NA NA NA NA
i Megalobrama mantschuricus NA NA NA NA 2 1 9 5 1 1 NA NA
il Carassius auratus NA NA NA NA 1 1 NA NA 1 3 1 NA
#14% Squalidus argentatus NA NA NA NA 3 NA 2 NA 3 NA 7
fig Parabramis pekinensis NA NA NA NA 2 3 3 2 3 NA NA
HAE SR Sarcocheilichthys nigripinnis NA NA NA NA 1 4 NA NA NA NA NA NA
LRk A Culter oxycephaloides NA NA NA 1 8 10 NA NA 3 NA NA NA
i Ochetobius elongatus NA NA NA NA NA NA NA 1 NA NA NA
# fa Mylopharyngodon piceus NA NA NA NA 2 5 2 2 NA NA 3
414 JF A Cultrichthys erythropterus NA NA NA NA | 1 NA NA NA 9 3 11
IR & Squaliobarbus curriculus NA NA NA NA NA NA 2 NA 2 1 NA NA
H A Rhodeus sinensis NA NA NA NA NA NA 15 21 23 NA NA NA
FE% WA Pseudolaubuca engraulis NA NA NA NA NA NA 9 4 13 NA NA NA
TSR Squalidus wolterstorffi NA NA NA NA NA NA NA NA NA 1 1
KtgtiFAcheilognathus macropterus NA NA NA 3 2 1 NA NA NA 18 5 4
# B Ml Xenocypris davidi NA NA NA NA NA NA NA NA NA NA NA

7. F 8 Bl Catostomidae Il f.Myxocyprinus asiaticus NA NA NA NA NA NA NA 1 NA NA 4 NA

& H Gobiiformes gy J}% 4 Rhinogobius giurinus NA 1 2 2 15 32 65 46 23 16 20 4l

IR 2 1 B} Gobiidae
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#E Number

H Order #}Famliy Fh2Species %4 Z=Winter #Z=Spring X Z=Summer #ZESpring
B RER OFE ORE BB PR ORE BB TR B PR PR

%ﬁ%ﬁiﬁgﬁﬁﬁﬁm w4 3§k Sinobdella sinensis NA NA NA | 1 2 NA NA NA NA NA NA
%Zsae iiﬁg‘a’gnes BE#Siniperca scherzeri NA NA NA NA |1 NA NA NA NA NA NA NA
W Siniperca chuatsi NA NA 1 NA 6 4 1 NA 2 NA NA NA

fi# %} Channidae 5,1 Channa argus NA NA NA NA NA NA NA NA NA 1 NA 1
5 F Bagridae i th Pelteobagrus fulvidraco NA NA NA NA NA 1 NA NA NA NA NA NA
KA Hifh Pelteobagrus eupogon NA NA NA NA NA NA 2 NA NA NA NA NA

HJE i Leiocassis crassilabris NA NA NA NA NA 1 NA NA NA NA NA NA

T NAR IR RIA 2 R RS2
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