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Physical habitat assessment of the Yangtze finless porpoise in the lower Yangtze
River, Nanjing to Zhenjiang Reach
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Abstract: The Yangtze finless porpoise, a distinct species inhabiting the middle and lower reaches of the Yangtze River in
China, has displayed indications of population stabilization and recovery in two recently ecological surveys. However, it
remains critically endangered. To further reinforce the positive trajectory of porpoise population growth, preserving an
optimal habitat is indispensable for the conservation of this species. Nevertheless, the intricate hydrological conditions,
channel regulation, shoreline development, and projects like a decade-long fishing ban may affect the porpoise habitats in
the lower Yangtze River. Therefore, conducting surveys and habitat assessments for the Yangtze finless porpoise in the lower
reaches is of significant importance. This study utilized boat surveys combined with environmental DNA monitoring to offer
preliminary insights into the population distribution, activity patterns, and environmental characteristics of the Yangtze

finless porpoise in the lower Yangtze River, Nanjing to Zhenjiang reach. By integrating variously critical habitat factors
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including water depth, flow velocity, shoreline, and prey availability, a physical habitat model for the Yangtze finless
porpoise in the lower reaches was established, which was used to simulate and analyze the suitability of the porpoise habitat.
The results show that both ship surveys and environmental DNA monitoring reveal that the finless porpoises are mainly
distributed in the Nanjing protected area, followed by the non-protected area, and the Zhenjiang protected area has fewer
occurrences. The sequence abundance of finless porpoises is the highest at the Green Water Bay Park site, accounting for
7.77% , and the gene copies number is the highest at the Lieshan site, reaching 22.56 copies/pL. Observation points with
high porpoise occurrence and abundance align with the model’s prediction of suitable habitats, demonstrating the model’s
capability to simulate porpoise habitat suitability. The overall habitat suitability is higher in the Nanjing section,
encompassing a significant area. Finally, to safeguard porpoise habitats in the Nanjing downstream deep-water channel
project, it is advisable to thoroughly incorporate ecological measures in the subsequent channel regulation projects,
supporting the Yangtze River Conservation and the coordinated development of the national strategy for the Yangize

Economic Belt.

Key Words: Yangize River conservation; habitat assessment; environmental DNA; Yangize finless porpoise
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Fig.1 The lower Yangtze River, Nanjing to Zhenjiang reach and Yangtze Finless Porpoise nature reserve
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Fig.3 Locations of sampling sites and Yangtze Finless Porpoises sightings during the boat survey

DURAE AR, O 10.90 #5018/ 1L, 5¢tE R PCR $R 52 RIS EARM L, 1A0 73k BT 45 i 45 RAE T
RS A B B —EE R TI DR DTS IR 2 B ey, AR PR 4P XA H8 DU (EIR . BT VLR R 471X
ORISR S 4 iN

RSN K2 T O A 5 EREE DNA (RSB EOR (POLE T PCR HOR) A& Hr 45 Rt T X e, W0
4 B, B DR DX VA B AR = B ey, VO HE BB 22 5 ST AR XN TP S5 A 0 =R B e A1
T B b i IR Ak SR8 DNA Tk oA 4l R3], P BAT e i — B0t RES A EL AR IE
3.2 AP ARSI O
321 KA HEE A

X IEE X 2015 4F 1 A 7 A BYAREE L AR T BUE A, 94 2015 4F 4 H BRI A A9 52 K

http ; //www.ecologica.cn



19 #4 REIL S RKIDFUETEB LK B A BEvEA 8891

(7 BRI B B KA EA T A E S BIE , 45 2R /s BT T BRI T /K 3SR SR S DN A SR A R A
B0 AUE B, R R BE RS B R B MBI 5T T BOK 3l F B
F1 KIIER-RILRITEFESIAX FECEAEHIA)

Table 1 Relative abundance of Yangtze Finless Porpoise sequences in the Nanjing-Zhenjiang section of the Yangtze River ( metabarcoding

technology )
TP Leveled data £ Leveled data
HAL TR IF 5% e HAL i 1% R
Sites (YHI?{PZZJ]? BRI F Hﬁ, Sites {Y?{izf& KA il t‘
sequence count Total count Proportion sequence count Total count Proportion

S1 103.6667 6000 0.017278 S11 117.75 6000 0.019625
S2 66.5 6000 0.011083 S12 201.25 6000 0.033542
S3 153 6000 0.0255 S13 47.75 6000 0.007958
S4 3.75 6000 0.000625 S14 322.75 6000 0.053792
S5 22.75 6000 0.003792 S15 412.25 6000 0.068708
S6 65.25 6000 0.010875 S16 466 6000 0.077667
S7 180.75 6000 0.030125 S17 282 6000 0.047

S8 29.75 6000 0.004958 S18 237 6000 0.0395
S9 47.25 6000 0.007875 S19 82.5 6000 0.01375
S10 98 6000 0.016333

Fx2 KiIEmE-HIBIHRERENH(VIEER PCR)

Table 2 Gene copy numbers of Yangtze Finless Porpoise in the Nanjing-Zhenjiang section of the Yangtze River (f{luorescent quantitative PCR)

P8 U8 P2 U P UEL P8 U
g A Gene copy =t a Gene copy JEgina Gene copy JEgina Gene copy
Sites numbers/ Sites numbers/ Sites numbers/ Sites numbers/
(#0140 nl) (¥ 0%/ L) (#0%/pL) (¥ pl)
S1 16.33666667 S6 9.626666667 S11 8.09 S16 18.14
S2 20.825 S7 13.02 S12 7.843333333 S17 11.5975
S3 19.62666667 S8 12.81333333 S13 8.2875 S18 12.48
S4 16.14333333 S9 5.82 S14 11.5125 S19 22.5625
S5 15.26666667 S10 12.4525 S15 20.11
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Fig.4 Population distribution of Yangtze Finless Porpoises in the Nanjing-Zhenjiang section based on boat survey and environmental

DNA monitoring
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Fig.5 Comparison between the distribution of the Yangtze Finless Porpoise population and the spatial distribution of its prey fish
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