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ABSTRACT

Aims: The waters of Zhejiang Province in China host five species of sea turtles under first class protection in the List of
National Key Protected Wildlife: the leatherback (Dermochelys coriacea), the green turtle (Chelonia mydas), the
loggerhead (Caretta caretta), the hawksbill (Eretmochelys imbricata), and the olive ridley (Lepidochelys olivacea). Due
to insufficient studies of sea turtles in the area, sea turtles in this region are not well understood. Therefore, we
conducted a large-scale survey in the region and explored the population status of the five species.

Methods: We retrieved and collected records of sea turtles in Zhejiang Province from various internet platforms,
especially short-form video records from Chinese fishermen taken from August 1st, 2018 to December 31st, 2022, and
thereby analyzed species composition and abundance in the region.

Results: In total, we identified 109 records of sea turtles in this region from April 1st, 1981 to December 31st, 2022,
comprising 234 individuals, among which 79.1% are loggerheads, 9.4% are green turtles, 6.0% are leatherbacks, 4.3%
are olive ridleys and 1.3% are hawksbills. The majority of the records were obtained from short-form video platforms.
Conclusions: These results indicate that loggerheads make up the largest proportion of the sea turtle population in the
sea areas of Zhejiang Province, followed by the green, the leatherback, the olive ridley, and finally the hawksbill. The
results prove that the East China Sea is of great importance to the turtles, especially the loggerhead. The study also
proves the significance of citizen science projects in the daily monitoring of marine reptiles.

Key words: Zhejiang Province; East China Sea; sea turtles; short-form video; marine reptiles monitoring

WSk H39: 2023-03-18; #2532 H H: 2023-06-13
FEWH: Wil WAz eI, &R, 4i4%(S2033501000029)
* J@AE#E Author for correspondence. E-mail: cnwaters@foxmail.com

https://www.biodiversity-science.net



WREATSE: WL IR0 f il s LR RFELIR

ARG, St aIE2R6)E
7Ff(Rhodin et al, 2021). HA, FRE RGN A
I3, 43 BINEE B f(Dermochelys coriacea). 4k
#(Chelonia mydas). 4L (Caretta caretta). H¥E
(Eretmochelys imbricata) 1 *F- ¥ i £ (Lepidochelys
olivacea) (Chan et al, 2007; Z:6I|#:%%, 2013). ZF
HEOWSE . A& Sl il 2. WS R
YRGS G A B AR s, 3R E
Ty A S o B HE T % (Chan et al, 2007;
R g 2008). FRIE20214F KA 5K E AR
PR AEZN YD) K SR A DR 200 N E K —
2 BB 55 AR I 2 — g (http://www. forestry.gov.cn) .

WL LA Wil 25 16, SN FaE W VLG S804 40
LT (B HETE, 1990) 0 1 fF M LIRS g AP 3
A R T AR IR ORISR AR . T
30 a1 B T TR, B o 55 12 (1990) 10 3
LA ST fa, HhalafiEne, G5
S5-10H BEm BRI, SGREEANL, KGR
HILZ A, T8 1 11T X W VL i 38008 £ 1) A
Fo WXL 7RISR RS TAERR T R
(P52, 1998) o i AR i HAth I 3 £ (RO AP 55 R A G
HBR . Frazierss (1988) % 4 i 1 i 3047 1o 1
A, 45 R BN ARIAR @ b 2L R AN AT
B2 . AR [ B R R BT TR, i
SRS (ZE P RE, 1955; Frazier et al, 1988; k%
SRAN T M, 1993; FE—UR, 1998; 614, 2013).
A AR U I B A K SR A R S T R 2
(1) B VSR L LA R

WL A W FU) 77 5P 3% (Chan et al,
2007), ik BT EE P O EYE ) oy )b
Tt ) B RIS T R A R ROR (7K
e 5% A1 % Bk, 1993, 28I #5E, 2013; $LCZ,
2016%), Xt iz A L R el gt it
AW AP TR B R AT . BB & BA
FLHHE 9 FATT T it ) A G DU R T S 1
B AHFUENE RARR L K ELBHMT-& L1
LRI, JLHEEAMT & B R BAER)
AR TR — W AORIE B, L 80
FEDUIRIEAT 7 VPAL, R A SCOR .

@ FCE (2016) 1 EHFiF 44 (Chelonia mydas) {4 44 2
. MBI S, BRI R, L.

fE“$} %> (https://www.douyin.com/) Al <R F>
(https://www.kuaishou.com/cn) i R 451 & F Wi 11+
. RiFHEA, DU ILHEfR, TR,
G+ TN+ S WL AT U b A T X
LR, N EREREA, BEilHEa. dt
L+ SR VL T A VI 5 AT BIX A4 AR B i
R B A S AT R, 201848 H1H &
202212 F 31 H I BT A & A i f 1) R AL A, 2R 45
J REAN A WL B A% R IR — Tl
Ko MIXELTTRIIFATIE—H 1%, LARATH IPJEHE.
AR AN U AR DA R AME B R, fA
VRNV S T T, ) B a1 4 3 1) o A
SERS FORYE L . IBREEIC S ERILR DL
M AL 2 e R AE 33, R TR R ) il SR AT ) Bk
E o W, IR —ETRIM M RATR T
T b DA AR S A R

1 T [ 50 9 (http://www.cnki.net/) . H 340 S
5 ¥ (https://wenshu.court.gov.cn/) T {8 Fi i T + ¥
o WIL+EEfA, WL+ WL+ fa . Wi+
I AL AT T+ 2% i 0 R S B R H A i AT R R, IR
198144 H 1 H 22022412 H 31 H i [A) 4 ST
T FRLIR 7 R AD SO RV 568 7 5 SR 1) w1 A RS
H, WRBETREFEAMIE, KRN E . K
R SCHRAR B 4 DL R #0330 5 06 S ) 4 b
AfE S

1E 1 & 37 16 (https://news.baidu.com/) AT #T 1R 1k
{#(https://weibo.com/)H, FIWHL+HEER . ZRIEF+HEEG,
DL S I+t TR, G+ T+
Vg L ST VL BT A Vi 2 AT X 44 PR T g fa,
n EREHER, A, JbeHB RS
AT B AT BUX A4 PR P T I £ 1 O B 1] 20 5 3k
TR, 198144 H 1 H 22022412 A 31 H [t
AITEAIC AL AR R A R R 45 Rk
ITIE—H . X THIEM E il A AR
ALK S R AT IR 508, TR S E il SR
NBRC T MR PTA BRI C . AR BL A
TREBOAL R, REILRE BRI AR
RG] R IAHE 5 DL S N R RS R

BELFEHERIM TR, il L A
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SRR S5, HIR1H19814E4 H £220224-12
H R AT 4 e i f e S R 10928 (MY 3% 1), ¥
WG 2R5 B L1234, T T WA IR BT
Higayrh. b, kB BT & RA T2 A
10 H166.1%; TR AEE, 1B RARTF), K
E A 0 X S A 348 (2.8%); K B A ST
A 4% (3.6%); oK HBTIE A 2148(19.3%); kK H
T I 9%£(8.3%) (KI1).

E109%E 103k, Ll faid kw2, Hf6l
2E (1 ED R EU156.0%), K A AMAR185 (i
WS MA RN 79.1%); S fa ek, It
21%£(19.3%), ¥ K ki 22 1(9.4%); R AR
PRI A E B, i N 1428 (12.8%) F110
2 (9.2%), W KA 4 il v 14 2 (6.0%) F1110 A
(4.3%); HFIEHEH D, N3E L% (2.8%) 3HAMA
(1.3%) (K12).
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2020 4F 44 111600.0%, (5 24 4F i 3¢ A 0 b At A
75.0%34 %291.3%; 20224 7 AT S £ 5 20214 3
B0 114.3%, 5 24490 5% S B EG B ML 91.3% 1 &
95.7% (/43).

31 #mDsErsfiEEREMMTEa#HITALE

LA 1 S5 3 £ 0 o 28 A0 3 A7 15 o, = T 3 T )
A7 iR R A (GRS AN L gk, 1993; A2 SI4%
2013; #ECZ, 2016Y). SCHRWAE (2814845, 2013).
IR E AT (G S R KBk, 1993) A= Bl 37 R £
ST, 201675 .t T HETWITINE C A0 3f
A2 (Chan et al, 2007), PR OR% i
BWVEFAEH . FE, @ EviR, BT
TLHFI ) BT A W 0 2 BER RS, FlSRE it
R I A A EH . R 2 KR
P2 Al O RR IR B, B R R A H il
o PRI, 0PV A R B S B SR
FOEIR S BT oG . AEET i B i 2y 92 32 3
N 1A) A R AT (9K R R R KBS, 1993; 7R B A,
2013; B2, 2016"). AT, AWFRAEEVIHE F
RO, 2R AR R BRI, v B TE vk HER 1R )
YR RN A ) 25 25 0 DA 75 TR WS X
B (R85, 2013),

AL Z R, 7E [ br b Al B 5B R A 58 AT i
b 2% U 2 0 {025 1F 75 38 4F 1 B (Liberatore et al,
2018; Oliveira et al, 2021). iNaturalist. GBIF. eBird
2551 5 DL S Facebook i 4H 25 44 52 A o FH RN
A REPE IR B34 (Oliveira et al, 2021; Hoh et
al, 2022). Hoh%%(2022) & i BiFacebook#F4H, #5%d
T E G I H SR

ARk, BEAG <R SERAT & 9 215
BHINHEAKIG N, RS 5 45 B AL #E 77 X
(X1, 2021%; FREEFIMEEE, 2023; F I, 2023). #iTL
W R SR BRI A DG LR AL R B =
P, R R P, XA
BT B BARRRIEE R, 4Rk
BE BB AR AR I T SRR AT RIS 3, R

@ B2 (2016) o [EHE 445 (Chelonia mydas) f# 3 42 ¥ 24 B 7T
W20 or, AR, il

@ il (2021) A RBRR A TG 8 MR L. B L2 A0 L,
RILMHE K, LT KE.

N T AW AT EUIR B B R),
AT 5T H A A K )RR (66.1%) . FRATTIAH, H
AT 6 BEE g it (A T A S (s B U, &
PR RENS T K E IR A AR .
3.2 WDSEUE R oM iIgEAIRERE R A R E
MRPE SRS P sl s, WL AL a2
Z, iFfake, LR a8 ER D (EE,
1990) . A X 45 Rt WO £0if f f £ (185
79.1%), WA (221, 9.4%), 5L &5 R AH
o ZMPHE(1955) E# % (1975). AL IR AN B LS
(1984). F IV [&(1993). ChanZs(2007). 78144k
(2013). Hoh%%(2022) k& B R Vi A1 & T g S 4t it
fafk %, LA EBFUIE T R ML i e () &4
T8l 2 20 15 R i LA B B VR L B R
ZLG R WL & e 2 (i, ARBEFerh
(11854 i MG IR A3 B o BV
gl THAMEBIEE> W, BFEH
2,000-3,000 7% 213 FL7E H AR 5 Hi A (lwamoto et al,
1985; Dodd Jr, 1988; Hatase et al, 2002; Kobayashi et
al, 2011). " [H G EE R A 8 A L0 A
9O, H T AN NERE, 756 17 903 5 R
LT 19934F Hif J5 K44 (7214, 1996). Hi2E 5 4L
faxBEFER IR R, 463677 AL #% (Fukuoka et al,
2019) . JLRFPE B AT RE R 4D AE LI R S TR |
Hb(Polovina et al, 2006; Briscoe et al, 2016), iX4b4T
HERSER P ey ilieR o e o N S SN b | S ST D= A
A Hb B PG A T InAAE e T (Bowen, 1995; Briscoe et
al, 2016; Briscoe et al, 2021). 7E 5 #ART, JLEVEF
(L0 S o 2 RSP, T 5-8 H Lk vl H AR
7 &5t (Kamezaki et al, 1997; Resendiz et al, 1998:
Nichols et al, 2000). 7= 5¢ JN I 2= 7E P H A
iR g B, N R E R R (Kamezaki &
Hirate, 1992; Kamezaki et al, 1997; Watanabe &
Matsuo, 2011; Kume et al, 2017). Nishimura #/
Nakahigashi (1992)# 18 % ifg i T /KR & B+
B, LRI e E A .
Kamezaki %5 (1997) M4k & 5-8 H 7 H 47 51 5 I 41
Rz RS EEFRE, 28 KIEBIRHIEK
RHE N E 40 (124°-127° E, 28°-32° N) & 5
%, Kobayashi%s (2011) ) FH L2 8, 7E [ ZR: i
WU AN CEH o A R R X I 4, 22 H
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AV R b 2 O ) £ F 7E I RN 2R I I 3R
(ARE, BELHEAIER H AR R I L0 f 2 ik N [ g
Bk iE Bl (8 I, 1983; Watanabe & Matsuo, 2011) . A<
g, WATAAT R T HE 5 2 A0 il ok,
[t A IR A PG e SR R 2L s R . 3RAT]
(25 Bt — R T LR 4 RS R . A
F2 21 A AL ST P 25 7 O b il e R
HEM B AR —. RIFEEESREN
SRR RE BN TR i P BB . T
CLUF ARV 528, AR O B (F L, 1975;
Dodd Jr, 1988; &3 I A3 47 1%, 1988), HAHEIA
Y 5 2R BRIV AP N RA — 2 HE, BT AR ™ R V&
SEARZEpA ) BE, 7 L 20 R AR A P ot it P A
i, herigra i 2.

SR AR LI B R L b . FEARITE
SR RIS 21%E, W sk 22 L (5 AT
FEHF 0 MK 19.4%) Gt 7 b [ B MUY 5 DA

L BgUG . G KR RIS EUAR A B i (12,

1996; JATRHES, 2021). FE RIS AREA
1E5-8 A MEFIg AL 2A AR Bhifg DL H AL
NI, 9—10 H 7] Fa Tl H A I 25 B R A b (52 ot
AIEAI#E, 2012; MEBHAEAE, 2014, 2021; FATRESE,
2021) . B VETA T U1 ) Sk F IR A VI 28 T
FIE S (FE 1R, 1996). Rk, WivLiEsk i 4k o ml
BEFH Z AN A AR R . SR fa It AR HR
TR MEZNY, JUAN A JE e 2 DO R R
9B (VL PR S5 40 1% 1988) 0 2% MY I8 K B i
FKEE, HEAFKEMRK, SH4FHREZERIR

&, MAZEN T A B R R K64 (Ng et al, 2017;

HEIMAE, 2021). ABFH, Goit BIHTLIRE 2%
WARR T VLA MSET R4, &b F5-11 71
BT, BATFAU ERUE. ok, ot
R A B AR A& R RE 71 (Scott et al, 2012; A
WAE, 2021), FUCARY ARG SR, BIE K
PR TR R FNORY

AHE TSR FERT L MAERL0 H o PPN
etk A B afis . BERZ WA, 510X

AL IR« KA i PSRBT 2 3 (P R S 0L 12,

1988; C&eres-Farias et al, 2022). A, £ FEEA
T RPN 32 B AN IS Bh, IR SEIT R
(BRI B AE 4R, 1984; C&eres-Farias et al, 2022):

[FJEF, RSP TN R PR B ARV KR K X AT
(Whiting et al, 2007). At LA, #TLIHEE H T SE T b,
RPN REEAZ, XA Rl —E
AR AE . H AR RPN ) B8,
H N FG i B g AR R PE I e ¢, bR
1% (Chan et al, 2007). MBI 55 (2012) &) ZRHb
DX AR AR R I T K 22 D610 1, 3R [E
AT REA TV N ) 08 & B e B, WL vl Re
KPR R BT —. | ARA MR K
SPVETR L R L 6% (A AL AE, 2012),
5 ARHIT T 2518 (4.3%) BONEIT o RPN LAE
B KRR, BT DU IR AR ORI AR,
JS2 7 LEAFDRL AR M i A9

1 B AR AE W VL U 48 ) 10 SR B0 5 R P R T LA
R, k14 R, SRR A E6.0%.
FREATHERKEETLE, TEAIHTAHR
(Morreale et al, 1996; Benson et al, 2007; Shillinger et
al, 2008; Sale & Luschi, 2009); Hizzh#il 2R
SEMAASOR, T T 390 308 R 0 SO B ) Bl il ik
e 77, BEWEMERAIR [8] B 2E M 7= B (Shillinger et al,
2008). 5 ACFIERH AR, POARF b R FE 7
[ FEEC B Z (Benson et al, 2007). 15 5z fafE K F
AV Bt SR D i ANIY N N G V1T N S E = Vs
Y37, FEANIE] - O BTE I b f faaii A B — e R
B, TR 3NN, b B SR P 7 BRI 1)
W B B AT N CL D RE 1 K 44 (Spotila & Tomillo,
2015). FRIE KA B = 5137 (Chan et al, 2007).
Benson & (2011)# 18 B 2= T PRSP By U577 5P 3 7=
N AR B AT 22 b E R R IC . BRI, RATTAT
DAHEIN, ke 1) i VI 380 1 g B #0 PT e R X —
o JERAFIRA R 05 (1998) 4 ( o [ i M sh A 41 je -
PIRESRANNCAT Y Hhiddk, bifE B SR TSGR
P EPNEIP NS SEAEIRST Y ATk 45 PN 3%
TARUGHAR AL A, SAWT S AR . BT
1 B #0 TE BE LUK BE DL A 4 ZE B ) 9 B (T e P A 3
PLU%, 1988; VEFAFIRX /R, 1998), H¥ERFENF
B EE N B R AT 5 AR KR B R
(Spotila & Tomillo, 2015), f ARARY 5K E il
WK BESE R R A D B0, DLCREFE I VLI 3
R A e 2 a.

HOCHE R WL A D i, ASHIE 7 R AU B
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FIBHAMAMIEE, HWHLE S MEAEERL1.3%.
HRFE A 43 A1 X 8 52 Rty i X PR 1) (1) 9 L (Lutz. &
Musick, 1996), ZAFEAENTF HIHIK T, £ Hi i
B X B % (Van Houtan et al, 2016). Kl
1 B A& 25 5y 52 P 2 W 4% 313 # (Nishizawa et al,
2010), A& —EirIkaE 1), S ahve B,
HANEEIE2 km? (Blumenthal et al, 2009; Weber et al,
2014). Aid, VHAEKFE H AR R AR K
PH BT I e (Kamezaki et al, 1997). &5 45 ikt
HIHCEE = G A7 T H A Rg 5 (Kayou et al, 2021), {H
H A% A E 4 2 B FER AT DAAE e 5 i b R 7K 38T
F£(Van Houtan et al, 2016), FTLAEGARARES 2R i AT
BE, WL HFE TE ] Be 2 75 il A L ) 7 5P 7 AR
Wi R &4 B (Chan et al, 2007; F41,
2022%). WL FEEE D B SR K o] R A2 B T IE
B BB I 7KIR (Lutz & Musick, 1996). [FIIF, 7E
LR, H2%E N20174E 52018 i M 1 e B %8
EEEAHBR L0 H A 3R 0%, 1R BT R S e ]
REFEMFE B At . PR A& 90% LA L ity
a4, [FIREE BRI WFESY) . KBRS
55 (B HE P AN B A0 1% 1988; Lutz & Musick, 1996; M
PRI T35 %, 1997). BT ARG WL IR IE =
FeRAP LI TR HES LR BEIR, JCHE B A
ARTTIR o [R5 ok X T VR AR i X )
T, AMEERA G &N AR, A, B TIRES
FAELSETN, Sk EARE T2 MW n % R e
ISR IEEAR A /0 (41, 2022), Al LA Inss X 3¢
HHIE ST EE, B (AR BR Z nk FLRR R I8 s
33 HmIEEIsRERIFEIN

Wi VL 33 S A F 3 4 91 O 1B oK — ) B R AR
PRI, BORH AT IR R WL O B
fadsk, (HARMEGHNLEEGS G R E LN B E .
YT HERZ AR S, RigE 28BN OF
VEMPRE L1 7 O i e B ) O MR At 2
—(Nishimura & Nakahigashi, 1992). &4 #iiT i,
B Fa, ST N R E MR AR R, AT LR
W 78 73 ) FH R 30 4 kg # P o BRG S E AA 1) 1 )
BRI TAE; A, T 2 HUE R BTN 2
P, 1B T AR AR RIS N s [ bR & 1E, A F

@ F#£I (2022) i rE i X HFE (Eretmochelys imbricata)JEi2: 57 5 Bl
RI G AE ZREPETTE. WEARSC, R RS, .

T WM TAE S ROT . ik, ohig (AR s 75 KB
HERE, ey, WEMS, Rl mk, KR
35 AN T A Bl X S T 5] g SR AT VT I Sk 1) B
TR E I CAMRY, SRR, B ki B A e
H R AR I R R D . TR, B NN E B
e EIAEE RIS, A rEE v
H DA B B AR TR0 S B AT DA 3, v PO R 3 1Y)
HATEHEIE, RS EERAEE, X2ES
JRELR) . BeAh, BT E AL, B kiR e
WoB e, nT DOE S e AT I A B AR 1
WL, WD S T RE(FE— IR, 1996). fa, Eh
SREALAE, S HERNBR At .
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Appendix 1 Record list of sea turtles from different sources from Zhejiang sea areas between April, 1981 and December, 2022
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