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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 3 1st, 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.
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W TEARNGRR, SR EIE 2R 6R
7Rf(Rhodin et al, 2021), H:rr, 3R EFEIRA SHhHEH
I3, 53R NES i . (Dermochelys coriacea). 4RifF
fa(Chelonia mydas). £13f ffi(Caretta caretta). H{IF
(Eretmochelys imbricata)fl1 A -7 Ui ff1(Lepidochelys
olivacea) (Chan et al, 2007; 781845, 2013). 2%
N N NDATE = b el IR S N D S B Y
SUIZIR . HEVETS YN A BRI R, FRIE
J5 2 At A g R #RAE S F#(Chan et al, 2007;
HhgEss 2008). FRIE20214E KA E K E S AR
PR A A D) RSP AR SO E R =
2 H ARG R B & — 2 (http://www.forestry.gov.cn)

WiiT A8 Wl 2R g, SR e W T3 A 7
AEF (T, 1990). T R VTR R A PP BE IR
RA RN T 7R R A ORI SR SRR . AT
R T I AR, BRI 52 (1990) 18 ST
LA ST R, Hhamaliaie, BF
S5-10 b thal, st EAZ, KGR
LA, JUTBAA & TR X Wi VL 3806 f (1 it
Fo IXHNL) T X WL A ORY TAR R IR
(P52, 1998)0 i A< HAth ¥ S5 £ (RO AT 55t AHDGE
HBR . FrazierZs(1988)% 4 & W s B (o R AT 1 1
7, 45 IR R A i 213 R RS T A
2% . SRR E R i I R B ST R B, rE i
UL S (2P, 1955; Frazier et al, 1988; 3KIE
RAGEEEE, 1993; F2—18, 1998; A 8I#4E, 2013).
A WL 2R 0 L S R B B A R S T L
1) T U 3 LU B A SRR

T WL FE A 7= B 3%(Chan et al,
2007), JCikH BB LS O 1 7 )5
TRt ) B, (RIS BT A R R OK (7K
e ok A1 22 K B, 1993; A 8I%5%, 2013; B2,
2016"), XHZiEdskE 0 A th L R g s gt
HENV A PR B ESR AT . BB & ERA
FLHHE Sy FRATT T i ) Sl Al IS R AR T A BRI
WAt AR REiRER 2 K B 6 BT
LR LR, JCH AT & B R EAR
FAZAL IR — W RURUE 5, o i L 8 ol
FEUUIRBEAT 1 VP4l IR A SGIR IR 1L

O B (2016) H [E gLk fa(Chelonia mydas) 4 4 1) = 4
Fo. WAL S, HERIATE RS, i

1 MR5

E“Fl &> (https://www.douyin.com/) Fll <R F
(https://www.kuaishou.com/cn) F& L 51 ¥ & F #7 VL +
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B MR RN ST AT A VR AT B X
ARRPEBC R, N ERREHE A, iEHER. b
e+ S WL T A VR B AT BUX 4 PR FE i i
R R IA H S TR R, IE20185E8 1 H &
2022412 A 31 H B BT AT & 47 i3 S 1) J ML ARG, 2R 45
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AR E AN TR AR LA S FAME R R, B
VR S5t i VL ek, [ I a1 4 3 1) o A
SEMT RORUE . HBR ARG R . EREIC R DL
M AL B B il s, I 4 T AR () 0 SR AT ) B
JE o W, IR BRI M RAT A
& b DL AR S R

78 A [ E0 W (http://www.cnkinet/)s  HE 3 2
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198144 H 1 H 222022412 7 31 H #1714 S
T ARG SO A 58 7 5 SR 1w R A kS
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A SCHRAR R BN T4 DL S i B A5 B A
P EESE

1E H JZ 38T [ (https:/news.baidu.com/) FTHT IR 7l
1#(https://weibo.com/)H, FHHNL+HG ., ARG+,
AR AR I+ TR SN TR+
MWL RT A VR AT B X 4 FRIE L i .,
hn EREAER, SEHEA. JbeHg RS
AV EL AT X A4 FRAE O £ (1) S B 1) 20 &5k
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ITIE—H . T HIEME il G AR
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I 9%E(8.3%) (K1),
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B ML H156.0%), W AR 185 A (1
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Fig. 1 Sea turtle records and proportion from different
sources from Zhejiang sea areas between April, 1981 and
December, 2022
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Fig. 2 Records of different sea turtle species (A) and
individuals (B) from Zhejiang sea areas between April, 1981
and December, 2022
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Fig. 3 Number of records’ sources of sea turtles in Zhejiang
from January, 2012 to December, 2022
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2020 4F 14 111600.0%, 5 4 4F ic 5% e £ b 4] 4 A
75.0%38 2291.3%; 20224 R AAIIC 3 B 8202 143
114.3%, o5 24 4 id 5% 2 5 EE ) A 91.3% 3 &
95.7% (K3).

31 #NLBEIsREEREIMTadtTAE

DLAE: T XoF v £ 1 o 2 R o A 47 00 B3 T )
2 A7 1) R A (KSR AL g, 1993; 28I B 4%,
2013; B30, 2016). SCHRICEE (R 811424, 2013).
Fli SR A AT (TR e SR AN 2 KB, 1993)F0 7= Bl 37 1 £
SHTECE, 20165, BT B AT S
KA AU (Chan et al, 2007), K77 oRiziH
BRIEHAEH . [, @ E v K, BT
VLIS B A ¥ A A 2 BE R AR, fi sk E i xd
RGO AR S AE . R KRS
Pt R REAR, A 8 K A B Ed
o PRI, NPV 0 (1 DA R 1 e B AR B
RESRIE BTG DR G R 2 7 vk R 2
1) 45 1 T (K e 2R RO ZE K BE, 1993; 8l B AR,
2013; B, 20167 SR, AW FAEE VA P
RIN, 52BN ER R BRI, e R ok HE
IR TR0 % ) 3 1 2 0 DUTE 35 T U X
(885, 2013).

FHELZ R, 7 R L A8 B B B X A A S AR T
A2 U8 2 1 %% 1E 78 3% 4 39 0 (Liberatore et al,
2018; Oliveira et al, 2021). iNaturalist. GBIF. eBird
ST 6 LA K Facebook 2 A5 Ak 52 A4 0 FH SR A
EYZ BEME T A IO ER (Oliveira et al, 2021; Hoh et
al, 2022). Hoh%5(2022)% ffiHFacebook i 2H, #44
T E SV R E Tl S

AR, B RS SR & 9 215
S NTEAS 3G I, R A0 R8T 115 B AR 1 U7 X
(X1, 202175 SREERIMEES, 2023; F 1, 2023). BT
WIS EAEL 2 DG LR AL T R Bk 2
-, A HE R I R PR X LA
BA B B AR RSEE R, 4835k
R L2 AR 0 A0 e I P S SRR AT R 45 8, B

®© B (2016) 1 [E FE g4 fa(Chelonia mydas) R A= 9 0F 71
L2 Arie L, SRRITE RS, L.

@ XU (2021) WA it RS 45 R RO BE 7T, B 220083,
AWM &K, L5 KIE.

7 AL AT R ER I B EE B R, 2
AHIFFE Hh EE B B K I RIE(66.1%) . FATINN,
B 6 BEWS Dy it (AP R I A S (BT i B U, &
S Re T8 K E A .
32 HNLEEERIHIRERIESFER=ERE
MRYE SRS P sl %, WL AL A
Z, gk, HREAHRERD(HEE,
1990), ARIAELE R E RO AR L (185,
79.1%), SEEFAIRZ (221, 9.4%), 5LL 45 R
o ZMIE(1955) EHK(1975) BB B L
(1984). FE I E(1993). Chan%s(2007). % &%
(2013)+ Hoh%(2022) & B G e A & 5 i I 4 i
a2, DL EREFUEN] T 2R WL i &)
TR 20 1l 5 P T DA K 65 VM LA R A
LU W LR e 2 10, AWt T
185 AN i R R A3 Rk . JE RSPV
At THABEMIEETN, B4 F
2,000-3,000 % £L3f L 7E H A9 tH A (Iwamoto et al,
1985; Dodd Jr, 1988; Hatase et al, 2002; Kobayashi et
al, 2011). HE GV AR AL AR B8 A L0 A
9N, AHH T AN IR, 78 & O 7 50 R AR
ST 1993451 Ja K4 (FE 52, 1996). A5 L1
bR M AR, §A463ET5 ML (Fukuoka et al,
2019) JER A AT e R A F AL A 2 T |
Hi(Polovina et al, 2006; Briscoe et al, 2016). IXE&2]
W 0 5 S RS AN LT, BB AESEVE R 1
B R S8 P B R 0 4R JE I (Bowen, 1995; Briscoe et
al, 2016; Briscoe et al, 2021). 7/EZFE 7T, JL3EVHE
(L0 o o ik KPP, 58 H LA Il H AW
7 25 (Kamezaki et al, 1997; Resendiz et al, 1998;
Nichols et al, 2000). 7 5¢ JFFFIMEPESAE AT H A
TS, #Em gt b E R (Kamezaki &
Hirate, 1992; Kamezaki et al, 1997, Watanabe &
Matsuo, 2011; Kume et al, 2017). Nishimura fl
Nakahigashi (1992)fk38 AR T /KRB = S+
B, il A E N EE A .
Kamezaki %% (1997) 318 5-8 H 7£ H A 7= O Ji5 A 41
Mgt 2 H A B 15 B e, 2 B K IR AU K
FHEN P 4276 (124°-127° E, 28°-32° N) i & 5
%, Kobayashi%(2011)FH B R EHE, 7£9 EH R
WU 1S L0 AT Xl A, 2
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A 5 T T ) 219 R AE B R R A U A 3R
FIFRIE, B4R H AN R L0 o it [Ei
BIEFN(E TV, 1983; Watanabe & Matsuo, 2011). 4
T, RATANAT 2] 7 HE & 2 L0 il sk,
[ Bt A BRI A S E SR I 20 250 R AR o AT
(4 Bk — B EE T LR RS R A . R
Fe 21 B U RSP PR B 7 O A 10Tt B A
FEEM AR Y — . RIFEFEESREN
SRR RE BN P R B . hT
LLHF AL SEE . BRI N B (EH# K, 1975;
Dodd Jr, 1988; TEGHEEHAITEALIE, 1988), HAHEIA
Y5 2RIV A F N A — e A, BT AR RS V&
SEARZE PR B, B b 200 R R A P ok
B, el 2.

SR AEWTT LI IR R R AL b . FEARWTIT
o SR RIS R21%E, W RG22 (5 AT
FUHE AR EL119.4%) » L3 F 7E [ R Vi 4 2 LA

Lo Byl G KR SISO A B 7 I (R — 1R,

1996; FRATHASE, 2021). FF#FHEFIE 0S4 384K b
1E5-8 H MEFHg R L BA Rl Bl LA H AL
PNEEIER, 910 H 7] B VIVt T A3 I 20 B bl A (52 2
AR, 2012; FHBRAESE, 2014, 2021; JEATHASE,
2021). VB P 1) SR F T A Tl 48 WiV Tk
FIEsR(FE 18, 1996). PRlIth, WriTipse i) arifsfan]
REHH 2 A A MR R . SR AN AR B
WFPEC A MESh, JUAS A JE e 2 L R R R
R (T AN B AL, 1988) o ZR HF VT M4 K 7Y 8
FKEE, AEAFKEMK, EGaEHREER IR

B, 10 A U R 7] e R R /K08 4 (Ng et al, 2017;

I AE, 2021). ABFICH, GEitBIWHLIRE 2%
W 71T LRSS, 2T 5-11H1
R, EARTFAL L. Jhoh, Shifgfaxiil
R A B A R B A& BE 71 (Scott et al, 2012; HHj
WAE, 2021), K NERI R SR, AR
BUBER BHIR I PR AR

PN e SR TRl 1 N o E 11K R A N TV D2 s S E ST
Rttt b SERZ A, A Xk

AL IR« RGBS B RE Vo (L P AT S A0 e

1988; Caceres-Farias et al, 2022). i, 7E KA
T RSP EE TN B A AN 3, IR/ SEiR F il
(TR IR FNELELE, 1984; Caceres-Farias et al, 2022);

[, RPN B & o BV MU R K X 4T
(Whiting et al, 2007). BT LA, WriLiEER H T SE T,
KPS EAZ, AP Aan Rt —E
P R sE . H AR E B R DTN fa i i,
B AR i B B AR A TR f e s, b
5% % (Chan et al, 2007). M BAWE(2012)RTE ) AR Hh
DX TR AL I )oK 2 610 H , HEI TR
A REA ATV ) B8 B B EL A B, WL T e
KPR R EHTZ —. T RABRSR R
VR TN R R R 6% (MR AE, 2012),
5 AR T 18 (4.3%) BN o TV TN L UKE
. KBESE R, B LN ORI I OK P TN A,
EBH AR A st FE A 47

e Bz F0E W VLI 30 10 S 20 5 ORI LA
NEEE, L4 R, SRR AR EN6.0%. 1%
FREETFERKESTIE, TASHTAR
(Morreale et al, 1996; Benson et al, 2007; Shillinger et
al, 2008; Sale & Luschi, 2009); Hizzh#iZE 52 R
SEMAASR, T7 TH X 3038 R SO B I 3 Bl Uik
Re 71, B MERIR [ H AE Hb 7 BF (Shillinger et al,
2008)0 AN AL, PURTPERIME B bt ot
[FIFER B = (Benson et al, 2007). 15 5 F7E K7
W B RGBSR PG AP =K
N7, FEANIE = 0N BHE b K fisi A bR — e R
B, ARG 3NN, L B SR P R 5
W Rzt H RN T I BE T K 4 (Spotila & Tomillo,
2015). FEBA b K a7 813 (Chan et al, 2007).
Benson%5 (2011) 4R 18 & 2= T P4 KT B 057~ 9 377
NI K AT A 28 [ AR e sk . BRIk, JRATT AT
DLHEM, Sk 380 1 V0 35k (%) 02 B ] SR B X — B
Ao VERARRA R 2 (1998)7E (T E WG S 4L j2 5
PR AICAT Y ik, il B SR T O
K 2RI IR SRR #0500 R f g i, KORAIG
TARMERIRM G A, SAMAS R BT
e R L 32 BE DL IR BE DL R B sh )y B (e R0 A 2
L%, 1988; JEFAFEXZRE, 1998), RMFIFAEYE
B R W R L B AT R S A KA K R
(Spotila & Tomillo, 2015), BT AN AR 51K & % i
WK BERE R BN AR BRI, DAORIEAE i VL3
R LA RN EY.

HCEE & WL e /D (i, A A0 AR
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FI3HAMARIGE R, WS MR 1.3%.
HRFE 2 43 A X 45k 5t A2 #AHS HiL DX PR 1) (0 ¥ . (Lutz. &
Musick, 1996), A iGTEIR IR /KF, 75 i
AT X I B & B % (Van Houtan et al, 2016). NIiF{L
I GIAR T 5y 52 1 5 W 4% 303 # (Nishizawa et al,
2010), H&—EiFikae /) fa, Fgah Wi,
W A#EIE2 km? (Blumenthal et al, 2009; Weber et al,
2014). Ak, FEILACEEEH AW R MR HRA K
#A B IT R 10 5%k (Kamezaki et al, 1997). &5 ZR UL
PIIRIE = O HbAL T H A (Kayou et al, 2021), {H
H AT 9% A E 4 2% B FRCEE m DLE Gz 25t b 1) 7K 8T
#(Van Houtan et al, 2016), B UL B AR KT
BE, WrvL o EREE 55 nT A6 & 7 5 g B [ 1 7 B 3 AR
W 280 1 & A4 B (Chan et al, 2007; 41,
2022%). WL HFE HE g 1 SR IR A fig 2 R TR T
2R R H/KIR(Lutz & Musick, 1996). I, 7
LT, H2EN2017E52018FERM B E %
EHAHBE 10 H i kic 3%, U WL R S ]
REAPEIEE MR & . IRIB I & YH90% LA I it
45, [FIRIEEE ARSI Wi BEsh Y. K RERTEESR
S AN B AL 1%, 1988; Lutz & Musick, 1996; M
PRI 35 7%, 1997)0 B LAOR B LS i HPE 75
SR IO YRR R, S B E A
YRR RIS I 7 ek S T v R K o DX I
T4, NIRERME A GRS, A, B THRIEY
HAESSENN, ok B AR T2 Mg i 7 sk 48 HOFE i
R ARG B F1(E 41, 2022), T ARG s < 3t
BRIGE I, B b AR SR 5 %o FL AR Ik R o
33 NIEEiEERIPEN

WL 35k P ST i 38 9 1) Oy [ K — 2 L R R
AT, BmAR H R HR A TR WL O
FESR, (HAREHI LIS e EE R BT,
T HERZNAEANS, RiEERENMOKFE
VERD LTS 077 O 5 B ) R R A
—(Nishimura & Nakahigashi, 1992). {RIHIVLiEFE
[, ST ST R AR R, AR R LI
I 78 43 1) FH R A A 2% fi o e P v R 55 A A 1) i 5
RN AR, A, BT 2 H0E R BATHEN
Y, 15 T AR AR BRI 32 R E bR A 1E, A F

®© FE4I (2022) #FEFHE X HIF(Eretmochelys imbricata) 3£ 52 5 I
RBGEAL ZREMERF 7T, W22 008 S, RN, .

TR TAE R ROT . FLR, Wil A0 & KB
HEGE, ey, WA, Falm. K
T AN T A HE B X T 5| e R T T I 3 )
BRI, SEA, B ki B ey
) K 1 B L B> . RIS, B AR B
e SRR R BAME LRI I, AILAEEDS
BB it B AR RS 3 AT DU B, I8 B 1R 14
BRI, — B S BRI, X ES
R . BEAb, T B RS GE, B 1R IR A
POEVE A, n] DUE I HE 2 A i f b i 25 1
PR, JRHEH AT RE(RE 32, 1996). fxJa, N
SEEALAE, BIRESTERASIRI AT L,
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Record list of sea turtles from different sources from Zhejiang sea areas between April, 1981 and December, 2022
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