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Abstract: Cetaceans, as apex predators in marine ecosystems, play a key role in maintaining ecological balance and stability.
The Eden's whale (Balaenoptera edeni edeni) in Weizhou Island is the only baleen whales population that consistently appears in
the waters near China. However, their specific distribution around Weizhou Island remains unclear. Due to their extensive range
and active behavior, conducting stable tracking surveys via visual means is challenging. Thus, through environmental DNA
(eDNA) technology, we assessed the distribution status of Eden's whales habitats around Weizhou Island during different peri-
ods (April 2022 and January 2023). The study reveals that in April, Eden's whales were visually observed and detected via eDNA
in the hotspot distribution area (Between Weizhou Island and Xieyang Island) (n=3). They were also found in the southwest wa-
ters of Weizhou Island (n=2), with one site solely identified via eDNA. In January, Eden's whales were visually observed through
eDNA in the hotspot distribution area (n=1) and detected through eDNA in the eastern waters off Weizhou Island (n=1). The
findings indicate that compared with visual observation, eDNA technology exhibited higher sensitivity and could be utilized to
verify the distribution of Eden's whales. Furthermore, potential hotspot distribution areas for Eden's whales were identified in
the eastern and southwestern waters off Weizhou Island. In conclusion, this research validates the feasibility of utilizing eDNA
technology for monitoring the distribution of Eden's whales around Weizhou Island. Besides, it provides further clarification re-

garding the distribution status of Eden's whales habitats around Weizhou Island, which supplies essential baseline information

for the effective monitoring and scientific conservation of this population.

Keywords: Environmental DNA (eDNA); Balaenoptera edeni edeni; Population distribution; Weizhou Island
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Table 1 Primers information for target fragment of Eden's whale mitochondrial COI
519 1A (5—3") PR A A ] B KR
Primer Primer sequence (5'-3") Amplification length/bp Extension time/s Annealing temperature/ “C
P1 F: CTGACTATTCTCAACCAACCACAAA 2 16 58
R: GGGGGACTAGTCAGTTTCCGAAT
P F: CTGACTATTCTCAACCAACCACAAA 184 14 58
R: GATTATCACAAAGGCGTGGGCTG
P3 F: GACCTTACCATCTTCTCCCTACATCT 173 13 58
R: ACAGGTAACGATAGTAGGAGTAGCA
P4 F: TTTGGTGCATGAGCAGGAATAGTAG 190 14 58
R: GGGGGACTAGTCAGTTTCCGAAT
P5 F: GTATCCTCAATCCTCGGAGCCATC 185 i@ 58

R: TTTAGGTTTCGGTCAGTAAGTAGCA
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ECAIGAGCAGGAAIAGI&GCACTGGCCTAAGCTTATTAATCCGTGCTGAGTTAGGTCAGCCCGGCA
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CACTAATCGGAGATGACCAAGTCTACAACGTATTAGTAAGAGCCCACCCCTTIICTGATAATGTTCTTCA
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TAGTCATACCTATTATAATTGGTGG@FFGGG%@F&%GGG%TAATAATCGGAGCACCTGACA

TAGCTTTCCCTCGTATAAATAATATAAGCTTCTGACTACTCCCCCCTTCTTTCCTACTGCTAATAGCATC
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CA@QIACHACIGAC.C.GAAACCIAAA’T ACAACTTTCTTCGACCCTGCAGGTGGAGGAGACCCAATTC

K2 i [REFZORLA COT SERARAMFH M 5 %5 1 icit s

Fig.2 Partial sequence of Eden's whale mitochondrial COI gene and design sites of five primers
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Table 2 Specificity testing of different primers for cetacean species in Beibu Gulf

EIELES 514 P1 514 P2 519 P3 14y P4 511 P
Stranded cetacean Primer P1 Primer P2 Primer P3 Primer P4 Primer P5
i [t Balaenoptera edeni edeni ~ ~ N N N
/RS B. acutorostrata ~ — X _ _
KW HIHEIK Delphinus capensis X X X X X
JEW) EEHK D. delphis X X X X X
H QK Grampus griseus X X X X x
Fh L8 Pseudorca crassidens X x x % %
HHAE K Sousa chinensis X X X X X
P BEIEIK Stenella attenuata X X X X X
KW KK S. longirostris X X X X X
RELTEEIK Steno bredanensis X X X X X
EN K SEMIIEEIK Tursiops aduncus X X X X X
SEMIEIK T. truncatus X X X X X
ENRYTHK Neophocaena phocaenoides X X X X X

T X7 FORTERE BRI ARICEE BARIFS1; N7 FORFEREE AR T VCECR HARTH);  “— FonR (BT B ARIF S AT

B

Note: "X" represents the absence of the target sequence in the selected database; "\" represents the presence of the target sequence in the selected data-

base; "—" represents that all detected target sequence exhibit variations in nucleotide bases.

o T T e S ——

(PR 1 2 1 2 1 2 1 2
L (L Ay Sy B
P1 P2 P3 P4 P5 P1

1 2 1 2 1 2 1 2 B Marker g

[ (| Ly L
P2 P3 P4 P5

300
200

100

K3 A Fudis H ik 2 eDNA 4844

W Al A2 FoREERSG 1.

2FREERA,; PI—P5 FTRIY,

Fig.3 Eden's whale eDNA amplification of sighting sites

Note: A1, A2 represent sighting sites; 1, 2 represent replicate samples; P1—P5 represent primers.

S 1 DEEFEA (A1-1) P45 R g, H
FEHNTCVL B AS R . FEAb B E A, 514
P1 A 3 PHEEARIMN P45 5 i (Ardeola bacchus),
FA 1 DEEARRZEX (Gallus gallus). 514 P2 il
P3 78 H i uli 5009 3 SRR AS rh sl ) 345 A R fig
COI J¥4) . 514 P4 AE H il i 19 3 DA,

YIAAs A IG5 COIF4, {H A1-1 AN P45 R AT
e B AR A Py s AR A FE SRR A A, 51
P4 9 2 DEEARD F L5 R MV T M8 (Sardinella
sp.)o 514 P5 HAE Hiiuli iy 3 A s k1S
iR COI P31, #b TR Wk B FEAS 18 45ty A
W, ARREHEA TN .
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4 BUBERBE A [0 DNA 55
HE: a. by o, d. eMIASIY PL, P2, P3, P4, PSP YR 1. 2. 3 FURELKEN; B12—B26 FURTRBCRA U, A
Fig. 4 Eden's whale eDNA amplification of preset sampling sites

Note: a, b, ¢, d, e represent primers of P1, P2, P3, P4 and P5 amplification gels; 1, 2, 3 represent replicate samples;
B12-B26 represent pre-defined sampling sites.
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Table 3 Sequencing and alignment results of Eden's whale COI gene fragment
PPy mE 5|4 Primer
Sampling site Repetition P1 P2 P3 P4 P5
Al 1 * _ _ * o
Al 2 A [ A1 [ i [ FiF AN A7 [R5
A2 1 A [ A7 [ A1 P A7 [ FiF AN
A2 2 A [ A1 [ i [ FiF AN A7 [R5
B12 1,2,3 M (2) — — — —
B16 1,2,3 — — — _ _
B17 1,2,3 ZX (3) — = — _
B19 1,2,3 — — — W g (1,3) —
B20 1,2,3 — — — _ _
B21 1,23 — — — _ _
B26 1,2,3 M (1,3) — — — —
FE: =7 FORAYHOMATICE ;7 FORY R AR SRR EIR R
Note: "—" represents that B. edeni edeni have not been amplified; "*" represents successful amplification of the target band, but sequencing was unsuc-
cessful.
2.4 BN E BB EE [KEX eDNA B4 70 Ml 108°40'E 109°00'E 109°20'E
KB P1RIN 2022 4F 4 A A1 2023 4F 1 H
TR 22 J) LV 358 A E 1Y) e DNA AAAENE L o 5% . ALHBTS o
— . , i W 21°220N | Beibu Gulf 421°20'N
AN, TR 4 A RyIEE Kb, SRk SEdE 36 4,
Hdi RN 11.11% (n=4), eDNA [HIERN C T S
13.89% (n=5), Hrit B31 i H b 5045 [di, (0 CI 4 58[\1 A
R (% eDNA (B 5), 761 Adash  2ONF 8 8 T w0 o
A I ( ) o =N A
W 33 ARG A R, BT ST H i AU LN A
B23 B22 B21 B20 B19
BO9 18 5 B3 140t K 1) 146 [ 65 COI 59 F- L
id, Efﬁ%ﬂ‘] 3.03%, eDNA *{jth}rﬁyg 6.06%. 20°40N BS&*I. B31 ° B30 * B29 * B2s 120°40'N
S 9N Y N ‘ ® o [ ]
IREERRY, A [ A A R R E A
DN VAR % 2 RIS, TR 5 2R S 0 7 i T J 0 20 40km
W figif i eDNA IS HAFAEIR L, UiBH AT BE 21 108°40E 109°00'E 109°20F
PRV AE o AT VI, [ {5] Legend

3 e

eDNA AT A TFHRNEZHIMHNEFE

eDNA FRCHE ) 1Z 48 H 7K A= A= i sl
H227 e DNA FA 14 155 7 SR A1 £ L RE 4G ) 1)
HArA Y r e DNA, M L hy W 5 1k
TR R A TR, fln, AR eDNA
FeARXT 35 JE WM AL ER R T P AR (Glyptemys
insculpta) /A AT WM, B AEAL 58 07 R RE &
PR A IE OO, W RETE T A7 s A I 21 A

3.1

A eDNA [HPEN A5 (47) eDNA positive sites (Apr.)
A eDNA BAMES! 2 (1H) eDNA positive sites (Jan.)
@ eDNA IE3fi 1l eDNA negative sites

5 A Fl eDNA K P 5 A 4]
Fig. 5 Site map of Eden's whale eDNA test positive sites

(1) eDNA®Y, BuAb, Ve R—FhIER AT NI 7 ik,
eDNA i R A H FAFEKITITIK (Neophocaena
asiaeorientalis asiaeorientalis)P°! | H& V5 B K
(Phocoena Phocoena)!) VL % (Zearaja mau-
geana)™ FEERRWE YR RIS L, W
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