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Fig. 1 Location of the study area (A) and the distribution of sample points (B)
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1. Natural shoreline; 2. Prefabricated masonry shoreline; 3. Rock shoreline
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Fig.3 Cluster tree of plant communities in the different shoreline types
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#790.69—0.76., HRH5 7 22 0 M AT i, BRPieloutt) 2]
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BUAS[R] 7 22 28 T HE 4 1) RE AR 78 o 52 AE 68.63% —
85.98%, M F AR A A o O, HR 3

F1 KIRKEHEXTEREENZHEES
Tab. 1 Differences of plant diversity under different shorelines in
the fluctuating area of Anqing section of the Yangtze River

Patrick Shannon- Si
FEHA EEEHRE Wienerdg 3L lnérgzon Pielou
Shoreline Patrick Shannon- SirrE; on YIS S
type richness Wiener inc?ex
index index

NS 28.27+3.43" 1.05£0.15" 0.56x0.06" 0.76=0.06"

RS 23.4042.13° 0.83+0.18" 0.46:0.09" 0.69+0.13"

PMS  19.5342.33° 0.77+0.16° 0.46+0.10° 0.72+0.17"

T FAT B AR FNS R R R 2 5 .35 (P<0.05), Lyt
FoRERAREP>0.05); TH

Note: Different lowercase letters in the same shoulder scale

indicate significant differences (P<0.05), and no letter indicates
non-significant differences (P>0.05); The same applies below

Piclou index
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T H A R 2, Y 55 B 9 85.98%, Ml A R LRIk

(72.91%), Tt il R ER (R AR B 5 A (1R (68.60%) o

22 T RIF&ATFHGRTEEMIFIE
MIMERSESER AU AILRERT

FEf1130005 2, 45 H15H, FEsHTRNAEGEE 3).

Hoop gkt 28 5O, A T7ESH, SR A

53.33%, HLURR A EL, A 208 251(13.33%), HAth %
*2 FREBGENMEYHGENENERESE

Tab. 2 Modular biomass and vegetation coverage in different
shorelines in fluctuating area

FRERM RFE EFE HTE ATE HEESE
Shoreline Rootdry Stemdry Leafdry Total dry Vegetation

BRI, S5 B R EU33.33%. MR 2R Kk
T, BB BN B AR 5 2K
358 157 1 20> T A R 2 2 A I 1 2R > Bl A R 4K
BR3Fh, =R 2R KA b /N SR (- E A )
FHEY AT 6516,

M LRE, AR RL B EGHYMN &t
1 25 (R PR E e T AR 2R B LR K N AE RS
L ERE, B R LK R R SRR
(LOFf) 22 v T A 7 288 7 sk (8 ) R T ) i e 2 2
IKIB(OFd); M7= 7 SNk, =Hh e /K b = 6
PRGN 025 A8 Fl . TR RN TR I AR H AR R R K

type  weight (g) weight (g) weight (g) weight (g) cover (%) B R R H@/J\ﬂﬁﬁﬁ“*q],g%?%jﬂﬁ}%g@ K3k
SUUE M RS QI K MRS KR
oS R fec mi B MREIDR. 2.
PMS 3566+ 11248 3803+ 18618+  68.60+ FHRBMEMAER ARG EE IR
354" 159.89°  44.68°  235.17° 576 BErt AN HT, 15 A Yk f 2 2 o, T R 2 2 A,
#3 TRIF&KFHEEMAER. ENRBMBENEEMEY
Tab. 3 Species composition, ecological guilds, and dominance of larvae and juveniles fish in different shorelines
YyFhSpecies &M Ecological guild 72 Y077 2. Spawning method NS RS PMS
7% H Cypriniformes
il F}Cyprinidae
& Hemiculter leucisculus* P U RGN 4658.40 4113.80 4845.69
il Carassius auratus 0 L ZHE R 547.18  917.38  851.64
B8 Cyprinus carpio o] D BN 255.13  723.08  649.08
MY Acheilognathus chankaensis* D U Mk 55.37 22.93 65.24
fit Hypophthalmichthys molitrix P §) LT O 3.98 2.17
M (K& Hemiculter bleekeri* 0] U {T(ﬁf 5 13.44 7.22 48.24
B Xenocypris argentea 0] L 5P 1.80 3.42 16.42
FUWEGA Culter alburnus C 9] ZHE R 31.52 77.31 94.21
VeI Cobitidae
VelitkMisgurnus anguillicaudatus*™ (0] D 5P 0.02
#H ) f1 H Osmeriformes
R Bl Salangidae
5 B 97 4R 1 Neosalanx tangkahkeii C U MR EA 1726.58 1814.67 1386.44
KAR 1 Protosalanx hyalocranius*® C §] MIRER 1912.84 1312.68 73222
Wil 1 H Beloniformes
fi Al Hemirhamphidae
8]~ 8 Hyporhamphus intermedius™ C 8] ZhE P 588.35 81791  693.56
% H Perciformes
1 )% f1. £ Gobiidae
T-BZ VIR 5§ t8 Rhinogobius giurinus* 6} L Fit: 5y 77.38 94.83 109.83
iR} Clupeidae
W Siniperca chuatsi C L B G 2.65 5.84 3.65
fif % H Clupeiformes
it &l Engraulidae
J1H% Coilia nasus C U VT BN 35.49

VE: *. /N4 2 Small fish; O. 2% & 1 Omnivore; P. V#3749 I Planktivore; H. %€ {4 Herbivore; De. 1 & £ P4 Detritivore; C. A
B tECarnivore; U. /7 _I-)ZUpper; L. 1 FJZLower; D. JEA#i 4 Demersal
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LT 2 (7)), B R R FIIA 7 28K 34
iy lgert, &, . 80, PRECHE A, AR A
[F) 58 = ol 2 2R K I ) LA A T, TR W M £
N TR RYIER R 2R K I IR R A L A R . X AT RfE
AT IR R Z A5G BRFL. AR K&
oL i) A Bk R 2 7K 3 e 3R ) B B 2 A 1 96.89%
97.45%7%195.89%.

FER&KIBFHEBIRUBFE  WRiEH
ZE AT EE R, B IR R G SR ) S P B S A R
LRI E 2R, (Hrh 2 2R T H AR A
L. MAaRESMME, 3 LK EEZE
R BT SR, (B AR R LK B2
1 IR R U 3 T A R R KR GR 4).
23 AEIFEZIES HEHE

IR E F2022412 H 2202349 H # 7]
TE KT %2 PR B I 3L R AT 30k 5 %2, W0 380 VT K
55K, 1353k IR MK B FUW S RN228E K, 55k
R, IR BIVT K (18.336.11) 3k; “F/KIH R
UM LB 1THE IR, 403k I, - 35 55 IR WL %2 31 VL K
(13.33+3.06) kA F 7K B R AU L B 165 X, 403k
IR, T ¥4 W 22 BT K (13.33+4.16) kIR (EE 5).
3ANIK AL I 1 38 00 52 B VL IR CSL B B 3 2
(P>0.05).

KL R L RBAEE  EF RN,
KATVLIRTE A AR R RIS S BN, T3 THEIR,
BT IR (1)68.52%, TEIA A 28 X HE BAT R Ik 2,
FE10BEIR, BB IR IR 18.52%, T 75 T i 1) e 2 2%
(PTG SRR, FE7RER, BB 12.96% (K] 4A).
HIF 703 B KTV T B S8 3 2R I /K 38 2L A 1
(1035 B Al 17 2

LR 9 75 FHAE Bl 4B 931K 5 82 Frid s 11
TURR UK B R0 A 2 i B, 5k 2 90 A6 I (I o 7 11
HRILFRICAAL). =S IINE 15 7E MR
e 0] 11— o2 A VL Co PN Sk~ o2 S5 7K 3T K 4y

O, Horhak A BOK I B W82 2 )
IR E R 2, F213kIRk, 52 Sk IR 11)38.89%,
B N6k o
3 Wig
3.1 KILKEBARF&EMEELEHR SN
HFAE

TR X1 90 1T DLBE i S BV SRS SRR 2
TF1) ) 25 D BBk 28 R R A A K Rl s AR B 8 R, A 24
SREEM I ZREE RS T AR B KA B
FINRF BBt AR T 5 6 TR+ i) 1 X
SO, LAY R T 5 A e AN R A AR R
Ao Wardip /N7 28 KT 22 PR3 M R R (1 ke
WIBEVE A DRI T 4 4y SANEEVR BT, Hodh 25
REE+P M) FARRETE . P B3k 00 T MR BEVR
SN EA A NERBE S A EREL.
R AT AR R Hh R I TR S, o
SRETTH180% . 80%A166.67%, F K VT 22 R LA
] o 2 R AR R B VR 28T . IR SR A T S AR A
YR R B K2 DORARHG 2 3 . 4R
LM KA R G NER KB LR %R
BAERT R EE I N E . X AT RE S I LA
Yt AR ARG O, IIX S R 2 N — AR
Y, EE L S S, B2 eIk
AT, A I A AR M N B 1 T A
IKHE Fe N T4 . 335 35 21 e BB 33 (g ] 22 4
THYIK Z CAT K AR 2 1258 — 3L

VIR 2 A A B A ) B TR R
AP 7 TR A, I e — 2 R bR
W T R VR AR B A s BRI [ R R I ) A
MEEERERI, EARELNDMEE L.
ShannonZ ¥¢ 14 F5 %0, Simpsonflt # FF 15 £ 15 5. &
KT EREL, X5HEYBHERRE R G, X
AT BB AR B S R R ER AT O, B A SRR NI

F4 TRIFZLERUHBFIHEILL

Tab.4 Comparison of species number and individual number of catch in different shorelines

A5 Variable NS RS PMS P F
P % Total species number 11.00£1.67° 9.67+1.51° 10.00+£2.10° 0915 2.928
2 8 2R $ Species number of upper fish 7.33+1.37° 5.33+0.52" 5.00+£0.89"  0.002 9.773
R 2 0 5P £ Species number of lower fish 1.50+0.84° 2.5040.84" 233£0.52°  0.075 3.1
Ji )2 fL 2Rl B Species number of demersal fish 1.17+0.41° 1.00+0.00" 1.00+0.00" 0391 1
/NF i 2K FP B Species number of Small fish 5.27+0.39" 2.2040.38" 2.93+0.54° 0.001 10.409
3K M B & Total individual number of catch 10454.17+7941.30° 3233.83+2594.56" 4894.33+4254.81" 0.422 0.084
b B ¥ 354 $ndividual number of upper fish 9993.50+7500.77" 2658.00£2194.57" 4075.17+3682.32" 0.051 3.651
o R 2R B Individual number of lower fish 755.17+465.59"  345.67+309.92"  503.50+363.25" 0211 1.726
&2 it 3 Y $E Individual number of demersal fish 299.67+244.10"  233.83+179.04"  316.17+249.93" (.804 0.222
/NI K30 3 BB Total individual number of small fish catch  8733.17+5966.17° 2030.83+1819.12° 4586.17+4888.01" 0.066 3.28
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Tab. 5 Number of porpoise and groups, the maximum group and
number observed during investigations

wwe wmx UKERK Hdk  HdBE BOCRHE
2 A Number (#X/km) Number Maximum
Seis?)n Da,te of groups Encounter of porpoise  group
observed  rate observed size
FiKWLow 2022-12- 8 0.15 25 5
water level 18
2022-12- 7 0.13 13 4
19
2022-12 7 0.13 17 3
20
¥){H Average 7.3340.580.13+0.01 18.33+6.11 4.00+1.00
TR 20239- 5 0.08 10 3
Middle water 27
level 2023-9- 6 0.10 14 3
28
2023-9- 6 0.10 16 4
29
Y4{H Average 5.67+0.58 0.09+0.01 13.33+3.06 3.33+0.58
FI/K#HHigh 2023-5- 6 0.12 18 6
water level 12
2023-5- 5 0.10 10 4
13
2023-5- 5 0.10 12 4
14
416 Average 5.33+0.580.10+0.01 13.33+4.16 4.67+1.15
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Fig. 4 Number of occurrences at different shorelines (A) and distribution map of the Yangtze finless porpoise in the study area (B)
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Fig. 5 Correlation of finless porpoise distribution with plant
community and larval and juvenile fish community characteristics
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CHARACTERISTICS OF PLANT AND JUVENILE FISH COMMUNITIES ALONG
DIFFERENT SHORELINES AND THEIR RELATIONSHIP WITH THE DISTRI-
BUTION OF FINLESS PORPOISES: A CASE STUDY OF THE
ANQING SECTION OF THE YANGTZE RIVER

LUO Lai-Kai"?, TAN Kai"’, WU Jia-Nan', ZHU Ling"?, XUE Li-Xun">, XIAO Jing-Jing',
ZHANG Wei"” and ZHAO Kai"*
(1. College of Life Sciences, Anging Normal University, Anging 246011, China; 2. The Belt and Road Model International Science

and Technology Cooperation Base for Biodiversity Conservation and Utilization in Basins of Anhui
Province, Anqing 246011, China)

Abstract: The Yangtze finless porpoise is found exclusively in the middle and lower reaches of the Yangtze River and
two large river-connected lakes-Poyang and Dongting Lakes. With a considerable stretch of the natural riverbank along
the Yangtze main stem replaced by artificial structures and the depletion of fish stocks, prey availability, habitat loss,
and fragmentation have become the most important factors affecting the survival of the finless porpoise. To explore the
structural characteristics of plant communities and juvenile fish along different shorelines and their potential relation-
ship with the distribution of finless porpoises, we selected 15 typical sections in the Anqing section of the Yangtze
River to investigate plant and juvenile fish communities. Simultaneously, three visual surveys were conducted to record
the abundance and distribution patterns of the finless porpoise, along with the types ofshorelines. The results showed
that: (1) A total of 126, 106, and 89 species of vascular plants were collected from the natural, rock, and prefabricated
masonry shorelines, respectively, with herbaceous plants being the main life form and Asteraceae, Poaceae, and Cypera-
ceae as the dominant families. The Ward’s minimum variance method was used to classify plant communities of the
three shorelines into four, four, and five community types, respectively. The most frequent plant associations were Ass.
Leonurus japonicus + Cynodon dactylon + Phragmites australis on natural shorelines, Ass. Xanthium strumarium +
Hemarthria sibirica + Panicum bisulcatum on rock shorelines, and Ass. Ipomoea triloba + Xanthium strumarium +
Erigeron canadensis on prefabricated masonry shorelines, respectively. (2) A total of 130005 juvenile were collected
and identified, belonging to 14 genera, 7 families, and 6 orders. Among them, 15, 12, and 13 species were collected
from natural, rock, and prefabricated shoreline waters, respectively. The six common dominant species across the three
shoreline types were Hemiculter leucisculus, Carassius auratus, Cyprinus carpio, Neosalanx tangkahkeii, Protosalanx
hyalocranius, and Hyporhamphus intermedius. The endemic dominant species in the rock and the prefabricated shore-
line waters was Rhinogobius giurinus. ANOVA indicated that the total number of individual and upper fish species
were significantly higher in natural shoreline waters than that in the other shoreline waters. (3) A total of 135 porpoises
were sighted during the three surveys, with an average of (45.00+8.66) individuals per survey. Our observations
revealed that porpoises in the Anqing section of the Yangtze River exhibit a continuous distribution, with distinct areas
of concentrated distribution. However, finless porpoises displayed a noticeable preference for natural shoreline waters.
(4) Correlation analyses of plant communities, juvenile fish communities, and finless porpoise distribution showed
significant positive correlation (P<0.05) between vegetation cover and juvenile fish species richness, as well as between
juvenile fish species richness, the number of small fish, and the distribution of the finless porpoise. (P<0.05). Therefore,
we concluded that high vegetation cover, plant species diversity, and the abundance of upper fish in confluence areas
are key factors supporting the habitat of the finless porpoise.

Key words: Shoreline; Plant community; Habitat fragmentation; Larval and juvenile fish; Upper fish; Yangtze finless
porpoise



