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ABSTRACT

Background & Aims: Seahorses (Hippocampus spp.) are well-known fishes from the family Syngnathidae, mainly due
to their unique external morphology and reproductive strategy of male pregnancy. All Hippocampus species, listed in
CITES Appendix Il in 2002, are under trade regulations internationally. All Hippocampus species (wild populations
only) inhabiting in China's waters were listed as Category |l of the National Key Protected Wild Animals in 2021.
Through literature review, we (i) updated the species list of seahorses occurring in China' s waters, (ii) summarized their
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distribution regions, habitat and breeding features, and (iii) presented their threatened categories and threats. Our goa is
to inform effective conservation measures for seahorse wild populations in China.

Review findings: In this paper, we reviewed and summarized seahorse species diversity, distributions, habitat uses,
reproductive features, threatened categories, and threat factors from various reference sources, including online
databases (Fishbase, The Fish Database of Taiwan, GBIF, WoRMS, IUCN), peer-reviewed papers, reports, theses, as
well as informative Chinese ichthyographies. A total of 16 seahorse species were recorded in China s waters, including
5 pygmy seahorses that are no more than 30 mm in body height. Among these, Japanese seahorses (H. mohnikei) were
distributed most widely, across China s al four seas. Crowned seahorses (H. coronatus) were only found in the Bo Hal,
while Barbour’s seahorses (H. barbouri), Beibu Bay seahorses (H. casscsio, a hew species found in 2016), and Tiger
tail seahorses (H. comes) were only found in the South China Sea. Six species were only found in the coastal waters of
Taiwan Province. Southern China, including Taiwan, Hainan, Guangdong, Fujian, and Guangxi, has high seahorse
species diversity. The habitat uses of seahorses in China's waters are very diverse, including coral and rocky reefs,
seagrass and seaweed beds, muddy and sandy bottoms, gravels, and mangrove meadows. Some species have special
requirements for their habitats. According to IUCN, 8 seahorse species were listed as Vulnerable (VU), 2 species were
listed as Least Concern (LC), 5 species were listed as Data Deficient (DD), and 1 species was Not Evaluated (NE). The
main threats to seahorses are bycatch and habitat destruction.

Recommendations. Seahorses are a special taxonomic group of fishes with high vulnerability, and we propose five
recommendations for urgent conservations of seahorses in China. First, the significance of seahorses as flagship species
in marine biodiversity conservation should be realized and we need to use them to raise marine-conservation awareness
of the general public. Establishing marine protected areas for seahorses and their habitats, and applying other effective
area-based conservation measures (OECMs) might also be taken into account. Second, it is known that non-selective
fishing gears such as bottom trawling have high seahorse bycatch volume, and the dredge net operations can damage
seaweed beds where seahorses inhabit. Therefore, any solution for reducing bycatch, increasing survival rates of
seahorses after releasing, protecting habitats and innovating fishing gears are welcome. Third, identifying the key
habitats of different seahorse species in China's waters is very important for establishing protected areas and fisheries
spatial management. Currently, such data are very limited. Some key areas we synthesized in this study require
national-wide surveys to validate before planning for marine reserves and OECMs of seahorses in China. Fourth,
seahorse trade regulation and enforcement should be strengthened, and the management of seahorse utilization should
be regulated properly. To this end, techniques to distinguishing wild populations from farmed seahorses should be
established as soon as possible before the expansion of seahorse aquaculture.

K ey wor ds: seahorse; species diversity; protected animals; distribution; habitat

0 & 6 i 49 (Osteichthyes) i % H
(Syngnathiformes) i J% £} (Syngnathidae) i & J&

2016; Han et al, 2017; Short et a, 2020). % ¥ 54
Tob 3 A B RE - DU KT O e TR, 7 3R A

(Hippocampus) FT 43 #)F ¥ 57k (Nelson et a, 2016).
WS AN EAMRE, W R, Sk R SR, AN
FEALE Sk, 5 Sk 3AHE i JLH G HE 25 i, Sk AN
OKFW R E AR Mg AN 68 e RIS S A E
TNE A g, Bag NG, Rl iR, (4
HonT DA Geify S A IR AR, A2 8RR R ARV
MEERE. DA — RN E L
T 2P 58 A B AR 45 M 1 25 B (Lourie et dl,
2016). WL EAMSIT N, WEBNEZEE, &P
[F] AN TE AS REAE 22 S /TR AT/, S EURIE TR A
Yk KBON R A B AT, BRI R L4 505
(Nelson et al, 2016; Koning & Hoeksema, 2021), H.
I SRA WA B AP & B (K uiter, 2001; Zhang et al,

S AR ) Y. b 38 55 A P ¥ 5 22 R4 B 5 (Zhang
& Vincent, 2018).

W S AR SRR R R . BT R A VN E
TARHRE B HEAT Ay, HLIORS OF L ORS F 2 Lk op 1
A5 ¢ D) FEEHESH Y T K (Vincent, 1990; Holt et
al, 2021). i3 S HARAP R G TR AR BEAT N, BT
FARR R, DA B &P IR 7T, NI
AN S AR Y L, < 5T A R R
SGRAEWDAR b, T S 5 D) B A A X AR AT S,
R ] B B A A PR K X AT 7% (1) Bk 4 1T 8 (Foster &
Vincent, 2004; Vincent et al, 2005). B4k, FhitsifE
IR LR B 5 0] B2 2SR R, (5B
W AT K PR B I 5L # (Zhang et al, 2014;
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Qinet al, 2018). ¥ 5 I B AT K 2 BORAE A H
RESES )RR EEY), NHEE ALK LA
A iE SR VR I AL, BRI D 2 H A AR TR A
B, WL KANEEE . IS EY A IR KR
FF3(Zhang & Vincent, 2018). I X SRRk 1 42 25
SIVEAE R R IR 5 2 B RTE SN sg e, JGH 2
MV Bl 3 B et A B0 T2 AT SR B
(R B IR DL B = A8 A 5 TR 3R T AV S 5 R
(Perry et a, 2010; Zhang & Vincent, 2019
Alfaro-Shigueto et a, 2022). t4h, BT D RES
Lo gk, HEABE RS AN E A2 BTk
R EL, Bt DALE 42 BR VG Bl N A 7E K E i 5 5]
Forh 4k 2 808 B fhoR IR T BFAMl R, XL
Ja| 1 g Ly B AP ) A2 47 7 (Foster et al, 2018).

Ry ST B AR R AT R R, W AR
SAE ) [E bR 52 5 28 29 (CITES) T 2002444 g 5 )&
Fr B R FIN SR, XS24 5N CITESHE SN 128
— b A 5 (CITES, 2005; Vincent et al, 2011).
KRG, 199820014 [A] 4> BRAG 724 [E ZK Al [X
Z 59 R 5, WkED2UMED, HidEET
Y57 5 ik 1,915 77 ) (Vincent et al, 2011). F 2004
FCITESHE BahE, Eir LSRG E&EhT T
F% . 7£.2004-20084 (8], A ic3¢ HIHEF1 51 5 &P
#700/5-1,000/7 J&(Evanson et al, 2011; Vincent et
a, 2011). RECITESKH &5kilg &R 5 it 47 1 &
B2 ARG 5 57 Zy IR KB AFAE, 1 5k
B 52 5 B4 7 LA A (Foster et al, 2019, 2022).

IAER, B XS R AR 2, FH K
& BB AN Wi fin(Cohen et al, 2017; Segaran et d,
2023). WM 5 Z AL, BAED M & E
(Foster et a, 2016). %54k & (Novelli et a, 2015).
i B 1% 4% (Lourie, 2006). A T.3% 5 (Koldewey &
Martin-Smith, 2010). [E B 5 (Foster & Vincent,
2021; Koning & Hoeksema, 2021; Foster et al, 2022).
e ddifE It (Meeuwig et a, 2006; Aylesworth et al,
2018; Vaidyanathan et al, 2021). #)% 545 il (Zhang
& Vincent, 2018). AZEiE#)EUM(Zhang & Vincent,
2019a) . fR¥XF 5K 5 BV Al (Yasué et al, 2012,
Harasti et al, 2014; Zhang & Vincent, 2019b)%.

RE KT S MC 8 G RKIT S, &
T g B 8 = E (RN ) ek

O (3%, 1911), Mtz 45 Rl B EAR (AR5
FRIEY (MRikas, 1983), FiH 24 (5%, 2017).
T EE S ) R R 2 T T HAME, (R
A N RN 24 42 (2020f) ) Hhic 3% (e 2 3 R 5
YIASF (T2, 1965, EZK 275 4, 2020). 5
E AL, FE XS R AED A S F R . 20
20 TSRO R v B DY K X (i B2
IR A V) F SR S R U 2 R 1 YOG T 43 A Xk
AT IE SR, 1K B R ) 1 AR AR AT R,
A R B ORI D GBI AR A 9, 1957; KB
sk A, 1962; K#F 5k, 1963). Z20tH4 )\ L+
R, B E WS E AR T 2 R (VF 2
FO&% 1994; SKEHRESSE 1994, 1995), (EITHAH /b3
£+ % H A< T (Hippocampus japonicus, A% i 5
H. mohnikei f [|] Ff 55 44 ) A= 28 2% B 7 (5K 04 A [
L, 1991; ki, 1997). 21ttt LUK, WD FEEZ
ST FAI9R & £ (Chang et al, 2013; Chen et al, 2015;
V%, 2017), {H [ i IR E AR S IR 5T 0
Hahn(Lin et al, 2006; Xieet al, 2020). IT4ERKEDNA
I FERIEM T AT RA K E EHARTFBH
TGRS e WL IR 4 e AR A T A 1A 55
75 TH (PRI FEAN IR 386 Jn (11 AfE 55, 2017; Zhang et dl,
2017; Zeng et a, 2019a; Liu et a, 2022). {HZE, KT
WL I FP R 0 AT . AR AR S RFE ORI ST
AEXTEE > (Qin et @, 2017; Zhang & Vincent, 2017;
Linetal, 2021; Xu et a, 2023).

FH T R 0 i L B A b ) AR A B ST BN
55, 2R Z PESIR . AT I REEGE, B2
T AR S R T B AR RS HEOR Y (PR, 2012,
Zhang & Vincent, 2018, 20193, b). B IC S B
A B S I SCERTERE, X R S 1)
FRZFEME. /A X3 WEAESS . WfasEg. Ry
PR B b R 2R S 04T T REERIEE, 2t 73
I SR 0 LA

o o HOHE E (& AR ROk E
https://www.fishdb.sinica.edu.tw/; {H 5t 1 3 Bdfs i -
http://www.fishbase.org; tH 5 E 2R £ 37 Bk B (IUCN)
WY R4 4 5% nttp://www.iucnredlist.org; tH:
FLHEPEYI RN EC M http://www.marinespeci es.org;
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SERAY) L RS B https://www.gbif.org)
2221 T (Zootaxa:  https://www.mapress.com/zt;
ZooKeys: http://www.zookeys.pensoft.net) 4= [ 5
ML ( CREgEaRIEERE) Mgk E (K
FHFk, 1955). (migmRE) MR (RERMIK
A4, 1962). (FRilgmEEL) Wil H (KEFR,
1963). (MR E(LE)) MRl MAE (&0,
1984). ( B #KE) il B (151, 1993). (1
AREKE) HflfE (K2, 1997), (LIpfmkE)
I £ H (D AS AR IURR, 2006)~ € H [ e £ 20
F 48 (R KIASK SEHE, 2016) LA K AH SR AIE 58 5T
#R(Lourie et al, 2004; VEFARIfif##%, 2009; Reijnen et
al, 2011; Zhang et a, 2016; Heard et a, 2019; Yiu et
a, 2022)%5BE R MR, H AT E o E I A 16
Pt By (1) o, SR/ ST S (pygmy
seahorses), itk AR E/NF30 mm (%2),
AL K HE S (H. bargibanti, ¥4 RS T #5),
7o B 52 G T (H. colemani, X4 FHKHEE D). FFE M
5 (H. denise, X4 FHe i &1 g 5 alida il
Y. HAE T 5 (H. japapigu) fl 32 K i 5 (H.
pontohi); 7o [HE(H. kelloggi, X 4 Kifg ) A4k
BKIIIFR, 0% B A 5 T 14280 mm (%2) .
M I E R R SR R R B B R AR X

S Bl kb A DA A B KN I SR, BIBRET A E A
dsk s, S omE. gRER, REHRILRE
B YRR X I 5 20 A1, W0 22 R 3 e 1 DXk
FHTREMREEGERL EL). Hd, ERFELHA0
), R\, RIBNMIESAILR, =5
W (H. trimaculatus, X 4 BEig ) )z 40 A T 3
W RIGAIEGHE; fIES(H. histrix). 5O RigES . JF
155 (H. kuda) Fl i 5 (H. spinosissimus) 734 T
ARG AR M el HE T (H. coronatus) (Y 4 A T i it ;
L g 5 (H. barbouri, X 44l [ 5). LR
(H. casscsio) Fl % 2 ifg 5 (H. comes) MY 7 4 T
o JLER T D 2 20164F A FRIE R B F A, H R
IR A7 Y BN BR T A6 B35 (Zhang et al, 2016).
oA T G T B DA AR 7 505 JE i I8 i S 6
e BRBESMT GEEH. REiBErs. =
U5) . ZRAGHS A PH IR A1) &y o B 5 i S 4 AT T
BN ARTE (SRS 2205); FHelng D oA
BIBARMEICENE), DA TS M T ™

HETMAREBE S 20), 2RESSHTE
TSRS S): 16HE % (H. sindonis) 2341 T & 78
B 5 R Hd, HAS TS 220184
THARRIIH T, FEEIRE G5 8w Rl
(Short et al, 2018; Heard et a, 2019),

MRAE SOHDULI 555 A SR, 675 (10Fh). i
FA8F) JTTAR(TAN) . ARG (6 AL (64 I A
I M 2 R, FEETNE TSI
TR (LG AR e SR B VS VU R ) BT AR e A
7R e S (L) . FRE SR E TSI T
GV R gk, 12 B O AR T o A
I #R S X 2 —(Heard et al, 2019). t4h, — T4 &
e [ VR U U7 1R T AR B JEE ORI AR 43 A IR
SEE TSR R GV AR i DA A T R R R v
) T M b 22 REVE G 1 (Zhang & Vincent, 2017).

MAERBHIC S KT, T 1670 5 AT
SASERAT 5, AR, AR EEIR,
). AR WO, RDRRIGIRER(R2). XL
Ber AR K s A . O M. 4R
MR IR WSV SR T RGeS
BRI g PR AE A o A e B ) hon) A S BR B
(19 A= 0 R IR R, 9 ek Vg ) W R R
(Sargassum spp.) flfig #i(Zostera spp.)A4E3%; LI
AV G B AE N R I (Muricella spp.) 42 35; 70 B
5% PG 1) =4 570 K -3 R 5 3 B (Hal ophilia  spp.)
ABE FHEHNE D SE I AL, B IKIET
OB ZE Al % (Halimeda spp.) F1 4A R 3 B8
(Aglaophenia cupressina) %5 AE 1% . T i S #A 1R 58
A RE Sy, W LABLT IR YA RS, 0 Bk
NI RS, {2 XE DL & B (Koning & Hoeksema,
2021).

AT EARKERFKE, H E IS 160 5 3 B AR g
TEIT R /KRB0 mEAPY, HA o [ Sy A 2 /KR
A[IE150 m, FHEWHEE S | 5 A =D T ik
100 m (£2). ZEg LR A ar AR H, KA
(1175 i % 3-B4E, /NEUFP IS 75 iy 20 145 (Foster
& Vincent, 2004) . 55 £ 14 DL/N B9 i BURCATS FR
FHPINE, BIEREE. L. A, IR,
IR AR R 45
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Tablel Sixteen seahorse species recorded in China's waters

e E A &

EDAE =

4:¥R4y4i Global distribution®

o1 [E #34> 4 Domestic distribution®

No. Common namein Chinese Latin name N = — - - -
and English?® EEEVE R Wig  wWiE RiE [k
Indian Ocean PacificOcean  BoHai Yellow EastChinaSea South China
Sea Sea
1 L ) (B0 [ ) Hippocampus v (R East) v (TS West) v
Barbour’s seahorse barbouri
2 BRSPS T#HDS)  H. bargibanti v (R East) v (TEE6 West) v (LGS v (IG5
Pygmy seahorse Only recorded in 1 Only
Taiwan) recorded in
Taiwan)
3 LT H. casscsio v (P55 West) v (L
Beibu Bay seahorse Only recorded
in Beibu Bay)
4 TS RIS (RHGHED)  H. colemani v (P55 West) v (INEEEE v (XG5
Coleman’s pygmy seahorse’ Only recorded in 1 Only
Taiwan) recorded in
Taiwan)
5 RIS H. comes v (R East) v (TEE6 West) v
Tiger tail seahorse
6 PR H. coronatus v (PG LEB v
Crowned seahorse Northwest)
7 FHEHELEHEHE TG H. denise v (PR West) v (ILE B
Iy i it ) Only recorded in
Denise’s pygmy seahorse’ Taiwan)
8 EIZIKET/%EJ Hjapaplgu ‘/(ﬁ‘gg WesI) /(NE\Y%{@IEE
Japanese pygmy seahorse’ Only recorded in
Taiwan)
9 b= H. histrix v v (B West) v v
Thorny seahorse
10 wRESCRIED) H. kelloggi v v (P West) v v
Kellog's seahorse
11 FEiEL H. kuda v 4 v v
Spotted seahorse
12 SEED(AAED) H. mohnikei v (R Easl) v v v v v
Japanese seahorse
13 BREY H. pontohi v (F# East) v (Fi#6 West) v (LG PR
Pontoh’s pygmy seahorse’ Only recorded in
Taiwan)
14 qEmT H. sindonis v (P West) v (R B
Shiho's seahorse Only recorded in
Taiwan)
15 fiEs H.spinosissmus v/ (%L Northeast) v (75 West) v v
Hedgehog seahorse
16 =IiFELETELD) H. trimaculatus v (R East) v (P8 West) v v v
Longnose seahorse

a MY ASH (AR ARG A M) (OGRS, 2017)F0 675 S BORLE Wk (www. fishdb.sinica.edu.tw), 5342 22 5 800 e Y
uli(www.fishbase.org); b: Hodfi ok 5 B SR R B R WG P b 21 5 48 B 122 4 (www.iucnredlist.org) % 678 8 8 BERLEE; ¢ #df >kl W 1E
(VRN REE B o AT), % T .

a, Chinese names from Latin-Chinese Dictionary of Fish Names by Classification System (Wu et a, 2017) and the Fish Database of Taiwan
(www.fishdb.sinica.edu.tw); English names from FishBase (www.fishbase.org); b, Data from The International Union for Conservation of Nature's
Red List of Threatened Species (www.iucnredlist.org) and the Fish Database of Taiwan; c, See the main text (1 Species diversity and distribution); *,
Pygmy seahorse species.
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Table2 Ecological information of the sixteen seahorse species recorded in China's waters

PRI AE AR S iR G RIESES S TSRS Y €7 f{EaT) FFhr WIRMERGEMAR REAGA AR RS
Common name  Global habitat records® Habitat recordsin ~ Water Breeding Lifespan Height at first Number of Main diets®
in Chinese and Ching® depth (m)? season® (vear)®  maturity (cm)®  juvenile per
English pouch®
L A R i - 010 - - 8.0 - PIKEBREE, B
Barbour’s Seagrass beds and 5oy H g /N
seahorse coral reefs F552% Small
crustaceans, such
as calanoid
copepods and
decapod larvae
i B (N atmst W (N 1540 E%E . - 13 - FRUE . ARk 5N
Pygmy seahorse i & 71 K) ) J@Fh ) Breeding B
Gorgonian corals Gorgonian corals year-round Small crustaceans,
(Muricella spp.) (Muricella spp.) such as gammarid
amphipods and
harpacticoid
copepods
bR - - - - - - - -
Beibu Bay
seahorse
TSRS HDFUROERR PR E 05 - - - - AL TN T G N
Coleman’s (BB, B HHE) B RIEX L NS
pygmy seahorse  Coarse sand and Shallow waters Small crustaceans,
seagrass beds with coarse sand such as gammarid
(Zostera spp. and and seaweeds rich amphipods,
Halophilia spp.) harpacticoid
copepods and
mysids
KRGS W . 0-20 EEEGEE - 81 - -
Tiger tail Y. EEIR )
seahorse Coral reefs, sponges, Breeding
seaweed beds and year-round in
seagrass beds central
Philippines
R RS REE) i g2 EEX 020 6-7H %5 (H 3-5 6.0 - LI Y s
Crowned FEPR(fig ) Nearshore waters Z) Breeding R
seahorse Seaweed beds with abundant season June to Small crustaceans,
(Sargassumspp)  seaweeds July in Japan such as gammarid
and seagrass beds amphipods and
(Zostera spp.) copepods
FHedig 5 B (N ommstt WIS CRI A a B 5-100 A fERAE(ED — 11 - -
Denise'spygmy W&, HIMHE B £ JB PEIE)
seahorse &Fih2%) Gorgonian  Gorgonian corals Breeding
cords(eg. (Annella spp.) year-round in
Muricella spp. and Indonesia
Annella spp.)
HAGTHD A S, 4 hsEsmems 0200 - - - - -
Jepanese pygmy BRI kil Halimeda spp.
seahorse Rocky reefs, soft
corals, Halimeda
spp., and hydroids
il HME. OBRR. BOATE. Y 580 - - 7.9 - MK HKE
Thorny seahorse ). 4% Rocky reefs and TR A8 /N Y L 5
Rocky reefs, seaweed beds 2% Small
seagrass beds, soft crustaceans, such as
corals and sponges harpacticoid and
cyclopoid copepods,
and mysids
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R2 (4 Table2 (continued)

HOAAISEC A, R R TR RS RS KR LHAZE Fti PIRIERGE  ERrEAE R EaE ST
Common name Global habitat records® Habitat recordsin = Water Breeding Lifespan {Af Heightat Number of Main diets*
in Chinese and Ching® depth season® (yean)® first maturity  juvenile per
English (m)* (cm)* pouch’
TR TS WA, Hifg 20150 - - 15.0 - FAKE. BTKE.
Kellog's Gorgonian coralsand [ A k. BT A /N 5
seahorse seawhips % Muddy or %% Small
sandy bottoms, crustaceans, such
weedy rocky reefs as harpacticoid and
and seaweed beds cyclopoid
copepods, and
gammarid
amphipods
kg WHURHEAR . HHE W REIR. B ARG - 14.0 200-1,200 INRRIEBN )
Spotted -7 SNEA R O NGB A b= Breeding Small zooplankton
seahorse X Muddy or sandy 3. #EER. year-round in
bottoms, rocky reefs, B i 1 [X Vietnam
seagrass beds, Muddy or sandy
mangrove meadows  bottoms, weedy
and estuaries rocky reefs,
seagrass beds,
seaweed beds,
coral reefsand
estuaries
RIS HEAENZN N o ST R TN 57 NN 7TOH(RE)" - 55 10-400 B2, JR%
Japanese MEERRL . R, . WEEIR K] July to /NEIF S Small
seahorse WEWLE). Mk DX Muddy and September in crustaceans, such
Seagrass beds sandy bottoms, China asPenilia
(Zostera spp., seaweed beds, avirostris and
Halophila ovalis, seagrass beds and species of
Thalassia hemprichii, estuaries Brachyura
Enhalus acoroides)
and mangroves
2 KT LIERCYER RSN il B 35 R A 2K - - - - -
Pontoh’'s pygmy Il . AFOiRHEE AetREEE
seahorse Halimeda spp., soft ~ Halimeda spp.
corals and the and Aglaophenia
Aglaophenia cupressina
cupressina
A Y. BER. I R Es N ETE - - 4.0 - -
Shiho’s seahorse #j| Seaweed beds, Weedy rocky
seagrass beds and reefs
coras
A WO W, IR, % SRR, i - 104 - -
Hedgehog BEIR. S Y. BER. R 5-10H (k)
seahorse Soft corals, seaweed 5 1 TR Breeding
beds, seagrassbeds ~ Muddy or sandy year-round and
and coral reefs bottoms, seaweed peaking May to
beds, seagrass October in
beds and weedy Vietnam
rocky reefs
=P WA R RIEIR . i WPRIEIR. R, w3 14.0 300-1,200  ui . BEUFEE/N
Longnose 37N 7€ i Y. HHE A 3-5H FI10H (it R e 2R
seahorse Muddy, sandy or R R X 74) Breeding Small crustaceans,
gravel bottoms, Muddy or sandy year-round and such as amphipoda
seaweed bedsand ~ bottoms, seaweed peaking March and euphausiid
soft corals beds, rocky reefs, to May and
mangroves and October in
estuaries Vietnam

a Bk B T 2R PR I it (www. fishbase.org) A tH 57 B SR CR 37 106 S WA 16 49 7 41 € 42 S X il (wwwiucnredlist.org); b Zicdfs Skl W IE 32 (1
YIFhZ2 BRI B2 23 A1); ¢ Lourie 2%, 2004; d, Foster A1 Vincent, 2004; *: Heard 45, 2019; **: Qin %%, 2017 ; — FE¥dE .
a, Data from FishBase (www.fishbase.org) and The International Union for Conservation of Nature's Red List of Threatened Species
(www.iucnredlist.org); b, See the main text (1 Species diversity and distribution); c, Lourie et al, 2004; d, Foster & Vincent, 2004; *, Heard et al, 2019;
** Qinetal, 2017, —, No data.
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40°N

30°N -

“O
O Oowmn s
5 Macau gono Kong

20°N o

10°N | o

/ EE¥E D H. barbouri

B ¥ D H. bargibanti
JLEREWGE D H. casscsio

T HSE KM H. colemani
BEWD H comes
5EME S, H. coronatus
FHEHE D H. denise
AAS T H. japapigu
RIMG D H. histrix
TR H. kelloggi
PEiRMED, H. kuda
WD H mohnikei
WK H. ponitohi
AEWe S H. sindonis
WG D H. spinosissimus
=P H trimaculatus

O 0 OO0 O0COe o e o0e o e o oee

105°E 110°E 115°E

120°E 125°E

Bl HESEAERMEIRESIVWNS(EERRELR)SHE
Fig.1 The collection sites or the observation sites (only counted once among repeated sites) for Hippocampus speciesin China's waters

13 5 B SRR B ST AE D A TR D . TR R
BRI 16F e S, LTRSS AR ORAT T, H
K22 WM H Al [ SRR T4 R, H R oy
SRR, BRI 24 T3-10A, Bk,
. MBFF(R2) . AT 3P0k TR 4h AL
5HANE AL, #E RGP A A BRI, b
NERR, B N1,2000E(#2), H5H MM,
5 R RS BF LR (Vincent, 1990; Holt et al, 2021) .
T PR 3K BT R 1T e 2 U PR AR R R

R .

H ] 545 1ol R TR B X g 4 A e 1 I
A, DA r i i R R A B SR O A
Mo e ERECRAREL, e A B A e S
A LA MR (R 2) o B I T R 2 I S 1)
WSS S AR IX LA, SMETA
NIRRT SEEEEAA ORI I AR S . A
Wb IR B AE S AR A 6 (e B I 5. e IR
Wy BEIRHE S RIS RS =B ), H
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W, o I | B IR S RN A S 7 A K5 AV
BT PEATE TR B 4R, 0 = B D Ve TR i
PRIV A, 75 5 R 75 A0 Hi 38 (Wiswedel, 2015).
A, PRk SIS A =B O n] DA SR
BRI SR B AR X AR A7

3 #ifg

F [ FLAE 1989 B I AAT ) ([ 2 E il {9 Y
HFNAARDY T, O IR AN E R R
AR N, ARBL T B X v FCE T B AR R
M EEM . S, )R BT YRR E 200244 1
ACITESH %1, HE R 552 242k & (CITES,
2005). 20214221, Al A Ak 0 A SR L AN L i

*3 HEEHIGHEINNRFREREERM

JRILFETER T (ERE ARSI E) |,
H ] ¥ 3 H B 1 ¥ S S8 i 0 P (I B BT AR ) 1)
N K g SR B 3 W) (https:/flwww.gov.cr/
xinwen/2021-02/09/5586227/files/e007df5cdb364bcd
bch89d169047d6¢5. pdf) -

E. 20124 22 201 74F 8], 1UCNX} g J& 4 F
WG e HEAT T 4 BRVEA (global assessment). HH[E
WFECHI K16 i S, H8M A N 5 &
(Vulnerable, VU), 2F# %1 57 fi(Least Concern,
LC), SR 51 i A4S i (Data Deficient, DD),
1R R PEA% (Not Evaluated, NE) (#3). {H 15— 242,
R [E 7£ 200447 % 6704 1 [6] Ji 35 1) e 5 i fes S5 9 AT
T X3 A (regional assessment), 2% %Rl 1R

Table3 Threatened categories of the sixteen seahorse species recorded in China's waters and their main threats

LU A & IUCNZL A2 5552 RERFIEEES L2 rh [E Y Fh AL

Common speciesnamein & i} [A] IUCN Global population Main threats® {442 5

Chinese and English Red List category trend® China Species
(assessed year)? Red List®

it i VU (2017) FF% Decreasing HARFHfFT . FEdli. WIS HEIR)EKR Targeted fishery,  KiTAh NE

Barbour’s seahorse bycatch, and habitat (seagrass beds) loss

EKiES HAEAE DD (2016) A& Unknown A7 2 b (HEE5IAE) A5 R AR 2k Habitat (coral reefs) destruction K14 NE

Pygmy seahorse and loss

LS AL DD (2017) A%1 Unknown %1 Unknown KPPl NE

Beibu Bay seahorse

TS KD S A2 DD (2016) A% Unknown  ZR%1 Unknown RPPE NE

Coleman’s pygmy seahorse

R & VU (2013) TF% Decreasing HAnFiHi#H. WiEMWBIIR. H#ili Targeted fishery, habitat ~ RiTfli NE

Tiger tail seahorse destruction, and bycatch

5E#F D Crowned seahorse {4 A& DD (2015) K41 Unknown 5 # (5L PK) IR Habitat (seagrass beds) destruction Pife EN

T} it 5 ¥4EA 2 DD (2015) R%1 Unknown A S b (G B E) K Habitat (coral reefs) destruction RVFE NE

Denise's pygmy seahorse

HAGTIEY Kol NE KA Unknown KA1 Unknown Rl NE

Japanese pygmy seahorse

S 5 & VU (2017) % Decreasing Fefili HAnFi4 . WIS HUAIR Bycatch, targeted fishery, and #if& EN

Thorny seahorse habitat destruction

TEKiEY 516 VU (2017) FF% Decreasing i HbFhifi 45 . Wi B AR Bycatch, targeted fishery, and #ifé EN

Kellog's seahorse habitat destruction

ik & VU (2012) NP Decreasing Fefli. HARFMEH . WS MR Wife EN

Spotted seahorse Bycatch, targeted fishery, and habitat destruction

LD 5 f& VU (2016) TB% Decreasing HARFHE®T . e WMIRHOERR, LRHK)ER Targeted 5/G VU

Japanese seahorse fishery, bycatch, and habitat (seagrass and mangrove) loss

IR Ffé LC (2016) A0 Unknown A S 3 (3138 i 84%) 3% 5% Habitat (seaweed bedsof R iTAf NE

Pontoh’s pygmy seahorse Halimeda spp.) loss

T o Jofts LC (2016) ARH Unknown i E3BCIIIHE . GEIR)BIAMIEEL . HARFS . 3 RiTAE NE

Shiho's seahorse Habitat (coral reef and seagrass beds) destruction and loss,

targeted fishery, and bycatch

Wi Hedgehog seahorse 5 /& VU (2016) NP4 Decreasing Ffedi Bycatch

%1& VU (2012) NP4 Decreasing FHediti H bfiddi#y Wi S MUK Bycatch, targeted fishery, and #iifts EN
habitat destruction

=phED
Longnose seahorse

KPPl NE

a, FdE ok B 5 SRR I B (| UCN) B b 21 €6 44 SF R 3 (wwwiucnredlist.org); b, sk (P EIRP LT (4458 (FERARIA# 2%, 2009).
a, Datafrom The International Union for Conservation of Nature's (IUCN) Red List of Threatened Species (www.iucnredlist.org); b, Data from China
Fecies Red List (Wang & Xie, 2009). LC: Least Concern; VU: Vulnerable; EN: Endangered; DD: Date Deficient; NE: Not Evaluated.
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H &t 2R L2, 25 1 ROR AR 1M 4
W 3k i T A BRUPAN MG SR 2 (R 3) . 12043k, A
RGBT, WA SR, SRR E
I 5 AR 0 B A AR SR A AR I T R, 14
PR X v A o AR 56 5 % D DX APV A PR TR

H AT, 3 E 165 5 7E A3k s2 201 3 2
oy e St S AT S A IR, G D HOk i SR
H Anfh B 30Ib A 97 (23) (Stocks et al, 2019). 42FRZ)
H 5% 51 5 ok B L e, Hoh =3
S RS RERRSINHE SRR, 23
T FHE ST 17 5 1 i Ay ™ B (Evanson et al, 2011;
Vincent et al, 2011). ¥RHE, REFGER DB &
#1592,900 /7 & (Aylesworth et al, 2018), E[lFE1X
Tamil Nadu 74 i 2 — 4F () 4 #7 & 7] 1% 1,000 /7 2
(Vaidyanathan et al, 2021). 7E VG shH, JEiESFE M
R 4 X v M 3 S 11 e 4l 2 A 3kl T R RE A E T B
{3 2 5 [A] (Evanson et al, 2011)

B T vl e Fik 0 i T B A b R 3 ) BB R
Wi 7b, T 488 19X AR X 68 M 3 250 ok vk 5 A IS b 11 36 ol
WRRIIEIR, (A1 3 850 DA R R 1) R 5 (3R3) .

pE =N ATy Rt (BN AU N S SN 87 NN 2R sy )

FEXTIME A5 AT LA S SR TR 4 1) A B
R, EhRIE KR, &R =TT EE,
PR [ B IR SRR R R AR AR AR, IR
T T R IR Eb (M artin et al, 2014).

5 1) 2 U R = AR B T AN KE B TE,
ok B T HARARE N, T3R5 E/NEER
/NG T SRR B RS P, &2
I 5 45, HLA2 b R 3R 3 2 BT 75 IR R SR AT A2
B AL B 2K (K 3) o 1 L A 2 b IR Ah 53 2 11
SRR Z 7 I, BAEMEES G, R, 2k
AR o A7) 0 B2 TR S AT S T /NI A A
55, B S IR k>, IR S R A
2R BN (K2), ERBRSMERNAIF IR, b
15 BN B 2 3 SOOI B A A 0 i S R
i (Bruno & Selig, 2007).

2R, U SRR AR A 22 FEE (0 PRI ROR
FREA, FLEAAT B AR T . SRITEF R — Leks
RRRE, W, FLEFAMREE S A R R 10 AR

AT552 21 tn b A B AN B SRR B 3 1A R
AN FREENHE SR Z . R RE AN R A RIS
ZHebk. hnsRIE B AR 2 R OR Y, AT
B 2 B S 0 AT ORI H DL R L

41 BEMNLUSEREMBEEIRATERIFBERMN
RIFX

JE A4 B (Flagship species) & 18 L — ANk £
AMREEIR G| 2 AR ERYT X B2
N B RR P b (Verissimo et al, 2011) . FEMAFHE
FEMRE AL 2 @5 G R IOE, W TR aes sl s
AR 48R (Walpole & Leader-Williams, 2002).
g5 2 55 B TR ALY M 2R 11 LR 451 1~ (Cohen et dl,
2017). i35 B A FPRMTEARE ORAT NREE, FAU
ABES) MEMEIE XA E AT 9 BB MR
B A 1) S5 R A RE A N AR B 1 EAR BRI 5
KA. B, EH S5 A0 A R R XA,
N2 7853 AR AR AR 7 T . AT LA
Iy Je HW B A8 B ART B br i 57 B X 2 H 4R
RIPIX, IR AAREAEHE, KIAERY S S
S )R] I R X

H A, FE DL S A B A 5 3 B R0
RITHEFEAR S XD, AT ZRAE I T e 1 7
SR YRR DX R4 BRIL T o 2 i e AE S H
IRRFT X AT AR X . o, BEf v B UR
PRI X DA =5 5 5L [ 5y S FOA 5 o B R R
PR, G HAESAEARP X ES., FR
(Dugong dugon). H 4 1 iK (Sousa chinensis)% A
FELRYP R EARE SR X EEEE. W
T A A D R R (N RLR S X, AR
B2 HR 23 A TR P s e e AT 2 Hh B R, R
AJ ALE CRA I 5 () [R] IR B AR [R5 B (Yasué et
al, 2012; Correia, 2014). [AII, KIEH SR ALY
PRI EEIA 77, v DA R B2 R 37 X ) ] B A 1
TS SRR . M BEPR ., WY . ARG SR
AR RGN LR P& 2R 1) 4F FH (Shokri et d,
2009; Harasti et al, 2014).

L LA SRR A RS X, X T Se i
BT AP RE S AR B A SR st R B R
X (Vaidyanathan et al, 2021; Alfaro-Shigueto et a,
2022) . MIRIE 5 1 0 A7 7 e S5 5 5 e,
AT AEEEDE . B R, m IR R X AL Se
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SEARY X BCR B At AT 250 X 45k OR 4 45 it (other
effective area-based conservation measures, fij FX
OECMs). Hil, 6. . | A MR TE
Ly dh 2 e e, Hia — e IR R, 71
TRPRIFERE " . B AN AT o SR P TS
2 Kb (g AR 0 A (1) X 35k, P A5 R R IR 2
IR TR RIE X, B 1 1E E A A X N AT
¥ Sl ROV TS By, R ) SR DX AR PR 45
(PR, KRR RER) TR Ry B FE R B
SRORA XA PERE RS X PP B . PR AR
P71 X DA VE SRR 1) A BT R RREE R A B,
TR S ORI I 8 (S 2155, 2005) . TR 5 70 A X
Hamarimiast. Bk, LERMEDE
BRI E A, A SR SR Dy A T A kv
T BN VA T M 2R SRR X 2401 55 3 v R A
Bl o PAAT P 1 bt Y BRI 4 AT RESETT R R 5 i
LY ANPEEIORY, 245 75 AU I
42 FHEELEDFRBIGE

FEH S L, R Bt Ol (7 e L & Y L
X A7 S5 PR B A A v P B T R ) 2 R A
2 —(Alfaro-Shigueto et al, 2022), ¥ [X % [
F(rh E L ZRE RS LS ) % 2R R
W (B G R4 ) o L, &R T A S E R
FedH (Meeuwig et al, 2006; Aylesworth et al, 2018). LA
JES A DL 2825 5 32 B 15 0 5 1) R I 0o ¥ o 3 2% o
R T AT S A R G ™ B (R AR, R RER) -
R EAE Rt A L KIS O, Bl i
ARl 402,900 /7 8, X —Hi e 2 H i A 1 5%
[{)31% 2 % (Foster et a, 2016; Aylesworth et al, 2018).

E A7 A ERAT R Bk = A7 2504 it g 2> vl v 2 v
(3 T e, N Sl B sk = R g, A
1P DA B v Al 5 0] 3 B A R R A Ok 11
SZREEIA (Alfaro-Shigueto et al, 2022). I B iRk 7
T Jee e N e i P R e A DGR AL, W T
el B e I IR AU T R R AR SR 1 BRI
TXFEA R 0T i S Sifedl 7 2 ) B g AT Aot . FR
] ] DAAR 4 25 3 el B JR A AR 2SR 3, sk
X O T YRR 37 AR S PR R R T I SR Y L AT
DR b S it Xk A, FERS TA) by ] b R

© whFAFR (2013) T EMES I, R FAS RS Bt fig
3L, TPV RS, TP,

X AT — 5 I BR I, B PR K A S T B B
IREER, AT ZE 3R T A S A S PP AR o RIS,
3T B R et el B IR R 3% AR A IR R
GF AR 7 3, RBEE G AR AL X B2 5
. B2 S5 LRI X AR 1 555 e
PrArth LSRR Al A 2 X IR 45 1t (OECM s) o 31X
FERIZEE AT LIS BAE S . 40 S EE 3k
5. BbAN, ta] DULE il S B A g r a] e LA,
ff 52 52 W% B 52 M K 1R ek DA R v v B Y 2
AR, PR IR b2 A o A X R S
5 K] 5 224 X ek B s v AR A T, AR S b R
P I % 5 (Alfaro-Shigueto et al, 2022).

XF T AN E BRI, Aot s shnt ok s s
J R FE AN [F] ) (Aylesworth et al, 2018). X FBEALE
SEA T A ST AR B, SRR AR
BRI 73 AT VP4, BE X IR HL R H RE A8 PR AICHE
Fili (e PR . T SR 16 NI (1) — TR 9T S8 4 AT
FHeA (0 = Bifg T Bk AE V) FAR AR S fe i =B
Vi 5 B AR O S B AN AT RESE AR AS (Lawson et
al, 2015). [Rlth, T ARG D BE MR AR TE S A
T R B R B, R T R TR T R I R A
#(Qin et a, 2017).
43 ZEAREDSHEIAIRS

Vi T 2 R A R B K LT o B B I i v
Rz —, FLEFHNFEE AT S R R AE S E i A2,
H s = & W 0% 22 1 I 2 3088 (Zhang &  Vincent,
2017) o EEHR H R [ 45 P 1670 i S A S A
T 0T R, ARG AR RS R P O S A S
3 A (WA B P (10 05 Sk DXORA ot B 47 1 B B2 0
X))o BA HE 22 K0 B i FI0 2 Af 5 A 2
SR AR AIMIAC 3, R = 1 3o 1 F S B A S b 3 531,
AN T CRAF X110 36 Jall RAH Sy 57 B e P 1) o

W) Fh 4y A A T (species distribution  models,
SDMs) & 4 & AL & 5P R 5 A ARG 2, Tl
W EFRFELE S A —FA TR, R0 AR
AR A B IR 55 AU K ) el o A IR R T T A R 22 L
o TEMGPESTIER, P0Fh o A B B (1) 8L AR X /D,
R A B AT) B 5 B P i S (G €55, 2019) 0 X
T DX — R A IR R A, AL B
VA RfR P Fh o3 A5 B A R )8, B R i
L ARG S Kb, A Bh T 3% K S b R ) A X
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(Zhang & Vincent, 2017). Btz ok, @it LA R
REER . KR U325 R DL B AR D 0 A 3%,
SR ST G T S e P B {9 A A
HXRKME R SFEGE T RKRA ARG T
LRI J6 i I 0 1 R T A A2 A B KA
B 5Tk (Heard et a, 2019; Yiu et a, 2022).

T¥ &g 5 43 A I A DL SR Py sh s 2R E H
T A Ay 58 BB SR TAEZ —. Bl 5ei 5L
75 201 20 SO AR g v R A h oA i, ks )
PR (K F 5k, 1955), BEWAER) S
Xof g ¥ P i 2 () DK 2R VA 9 AR g 2 A B SR R T e
WA, BN AV . R 2R M R R v SR B B X
WHEEE. J7R. T M A EEIRRESEE Sy
A PP 0B 0 22 Mg S AT B O, TN 4R
HPATIX o AR SCEE TR ) 245 S0 1 O 47 PR 25008 W] LUK
JEEEEFAMAE . RN SO B R A SRR
44 FIEESFAEE, MEg3ReP

T E R R 5 ORE, SRR E R A
(Foster et al, 2016). H [E 1 S FE T 2R T4 450
o2 AR IR, DB T KU 3 %5 (Chang et
a, 2013; Foster, 2016; A5 WA B3, 2020) 7E4%
BRYGHESHEH O 5 5 B R 1067 AR S rh, B TRTE
Hh B I, (FOX 7R R 5 i Rk R | B
BRI, EPEEREZE, AT+ E(Koning &
Hoeksema, 2021). #iCITESHI 4Bk 5 5% 5 B 4
1, 2004-20114 ] 4= ¥k £193%1)¥# 1 52 5 gt b
THFE, FH T FIHFERE N2505-52077 &, 615
N17.977-18075 2, KFifish2877-13077 & (Foster et
al, 2016). 75— IiiH A K B, 2004-20084F[/], A HsT
IR O BT T 40075 B, ATEiEBE1300
B, KFiAh6277 R, 1% 118 B A& i & v 1 1 35 BN
FEHLIX (Evanson et al, 2011). 2R, 240 E i g4t
XS B Gy sk I EA T . 20124 11— Tl A
FWI, KEGEREAE R S FE T 1 (LA
#H2.5-3.3 g H %8330/ 2244077 )8), ZH KA AR
TR A BRI AN AR A, Ra )
O 2 B B Al AT AT, BN E A
58 Gy s oL, DLYEE A .

ISR Ty WA, TR AT A SRR, 2 Ok

@ #ERATR (2013) FhENG TS I040 2, IR RIS IR B0t
3C, JTVEITTREE, TUGHEAR

IR I AR (0 2 . 201852 1E
(¥ e NRILRIE BFAE SRy i) 8 —1t%
e, ZEIEH . WSE RIS A S 2 )
B BB N RBUGEF A s R 48 8]
B T 3 A EE S T R IR R T T T AR Bl
Yo e L i R TR T A, R AR 2E B R IL A b
i A5 A B DU RS MU AR, iKikiE
T T E. BLAh, ZIFEEIE T X B s Y
R fRI7, e B UL E NRBUF L)
VPR E8 AT 24 5 A A B 4t okl
W FCRURI S B A 5 S AR S IR DL AT R A
DAIPEAl . F AT, BB CRI B HdE 52 4%,
SRTTHRAT IS BOR R . — 7, ¥ ) i 2Rtk A
L I LIS N RS L B NG TIPS P E o)
SE N 2 E AL S BRI AR, 3 e PRI 2 3 A
MARBMI TAEXE LT o 3 — T3 T, il X 3l
T B0 R AR B el 5 AR A AR, MRV E
Ve SEATIAT AR N5 o I S5 fil I BREX e 47l FRDVEE =5 St ML
o BEAl, S22 7 I S ™ PR 2R R il X 2
ATEE R, ) D B B

VENE X — G Ry 3h ), B E A R B
SRR AR LR A S . SRR A CITESHY 3%
I S JE A, 72 B B A T X e vFitAT 2 5%
1. BRIk, ApVEHE S W 58 H, #rif
R B EIEALE, DU 26 R iy b S ARE

=y2)
DAY o

45 FEIXHIEFFEFFRER IR LB

B & ¥ 5 17 37 75 SR 3G 0 DA % it B BT A b
IR, WS NEmA. Hareska /613
g o ] % R 4, R I S B SR E Y Fh 2R 6,
W ERES . =S, filiES., 2K, DL
Je IS 5| 33 1) £k 80t 5 (Hippocampus erectus) Al
MOHT PR 2= gl B 2 8 W S (H. abdominalis)
(Koldewey & Martin-Smith, 2010; #ki#, 2012). X /5
Fh g 3k 52 H AT S RBAG IR R R, A i
L FRFE WM /> R E i 5 FRGE I E B A T
ARy VLR WL, R, T AR, Ko aids
() 4F 7 B A Ak g 55 2500 (Fan, 2005). 4R 24 i 34
()i By FRFENVAFAE R 2 0] @, IR s A8 I
FHE, N THEPEFRA R . IR B A b 55
VS AE, X a) R 7 7R GE R PR KRR (15
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KA, 2011; Xie et al, 2020). 5 5] R AEFRFE T
T A (%) 7 5 16 3 0 24 b i B B A R R AR 1R R
WAFEHITHE. FSENEGR A5 R 2k, H
W ROK, BT IR B A 2 s %
Ko EFFE-EALIENT, FE KEHTF
B Re R BUE ST S R AW N, K —4
IR s g By B AN BB A B R ) (Vinecent &
Koldewey, 2006)

FLAT, BFAMMREAT R 2 i D T i 7 SR 1 22
K. EMATIE S FREA B R RGO T, BArX
ol S A R 5 B T A R S IR AP 1 B A A ) B
BFR . AR —Hbx, NS IREAT L,
NN SN EIRAEARSS, BAL A E RN . A
B TR 2 M 5 () FR 8 MR AT 2R e, AT IX
53 F7 5 A AR B A S 4K (Woods &  Martin-Smith,
2004) . SRITTZBEARNIE TIREHEL, T B —Fh
BEINFE P RSA . SRR SN2
f#i Fl(Morgan & Bull, 2005), it AR B, ]
DAASE T35 1 15 PR R ZE T A, SEIRA Rk B vk
BT AN ERAT Dy, o I R B B REL A BN
AR, VISEOR$ g 5 BF AR AP B (Vincent & Koldewey,
2006; @IS, 2013).

1R — RO Z B WA, BHE D )E
BT A5 Fh 28 35 4 5 N CITESH 11, g 3 it 5 )
BT Vb B B SRR X R T I X R SR E)
Yo HhE R S AR 2 ke, A TR
K, WS Z . AT B AR
A AT 5=, ASE YR R 2
B VG E L EEME M, BRI AL A
WA SEE, (E I IR LA SR bR . ik,
FRATVHR H DGV g 5 1 S T A A o £ IR Vi AR S
AR TAE R R 77 7 DA R AT S5
NEZELRY BFRHEERY X SRHHARA U X
BRAORY A T (OECMS) . 5 o fift it Ty Sffedi 1) L 42
T F J v i et ) A S T AT DR SRR
BN L InaRE S R A ARBE BRI
S E RS MTEHE SR B, @ X IR
VRN AR AR IR G B AR S R 1, LA 0 B 3

ORI [ e S B AR o R R i, LR R
5E 2 [ AU S R AT BT RIFVE SE, NS R EEE
1. BHIFBCT . RIEZHZ A RSER G5 AH ST 22
TSRS .

st AP EAKZRE S e T E A e K3t
E AR
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