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Amphibians, as a class, are the most threatened vertebrates on the planet, with 41% of species threatened with extinction. 
Southeast Asian amphibian species in particular have been impacted by a high rate of habitat loss, and overharvesting for 
consumption, traditional medicine, and the pet trade has placed further pressure on populations. Collection for the pet trade is a 
WKUHDW�WR�PDQ\�DPSKLELDQ�VSHFLHV�EXW�LV�QRWRULRXVO\�GLIÀFXOW�WR�TXDQWLI\��+HUH�ZH�XVH�LQWHUQHW�DQG�VRFLDO�PHGLD�VXUYH\V�WR�TXDQWLI\�
online availability and demand for the pet trade of Southeast Asian amphibian species. We found postings for 59 Southeast Asian 
DPSKLELDQV��FRPSULVHG�RI����DQXUDQV�DQG�VL[�FDXGDWHV��2I�WKHVH��RQO\�ÀYH�VSHFLHV�DUH�LQFOXGHG�LQ�D�&RQYHQWLRQ�RQ�,QWHUQDWLRQDO�
7UDGH�LQ�(QGDQJHUHG�6SHFLHV�RI�:LOG�)DXQD�DQG�)ORUD��&,7(6��$SSHQGL[��7KH�JHRJUDSKLF�RULJLQ�RI�SRVWLQJV�ZDV�PRUH�FKDOOHQJLQJ�
WR�GHWHUPLQH�LQ�VRFLDO�PHGLD�SRVWLQJV�WKDQ�LQ�LQWHUQHW�SRVWLQJV��,QWHUQHW�SRVWLQJV�FDPH�SULPDULO\�IURP�GRPDLQV�RU�VHOI�GHVFULEHG�
posts associated with the United Kingdom, the Czech Republic, the United States, Russia, and Germany. We highlight several species 
JURXSV�ZKLFK�ZRXOG�EHQHÀW�IURP�IXUWKHU�FRQVHUYDWLRQ�DFWLRQ�VXFK�DV�&,7(6�OLVWLQJ��WR�LPSURYH�PRQLWRULQJ�DQG�FXUE�RYHUKDUYHVWLQJ�
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PSKLELDQV� DUH� WKH� PRVW� WKUHDWHQHG�
YHUWHEUDWH� FODVV� RQ� HDUWK�� ZLWK� DQ�
HVWLPDWHG� ���� RI� VSHFLHV� WKUHDWHQHG�
ZLWK�H[WLQFWLRQ��,8&1���������0DMRU�
WKUHDWV� LQFOXGH� KDELWDW� ORVV� DQG�
IUDJPHQWDWLRQ�� SROOXWLRQ�� LQWURGXFHG�

VSHFLHV��GLVHDVH��DQG�FROOHFWLRQ�IURP�WKH�ZLOG��0DUWHO�et 
al���������3UDWLKDU�et al���������6\��������,8&1��������$�
NQRZQ�WKUHDW�WR�PDQ\�DPSKLELDQV�LV�WKH�KDUYHVW�WR�VXSSO\�
WKH�JOREDO�SHW�WUDGH��,8&1���������)RU�H[DPSOH��WKH�WUDGH�
LQ� OLYH� DPSKLELDQV� DQG� UHSWLOHV� IRU� WKH� 8QLWHG� 6WDWHV�
IURP�����±�����ZDV�HVWLPDWHG�WR�EH�LQ�WKH�PLOOLRQV�RI�
LQGLYLGXDOV��+HUUHO�DQG�YDQ�GHU�0HLMGHQ��������
� ,Q�������WKH�,8&1�66&�$PSKLELDQ�6SHFLDOLVW�*URXS�
�$6*��XSGDWHG�WKH�$PSKLELDQ�&RQVHUYDWLRQ�$FWLRQ�3ODQ�
�$&$3��� 7KH�$&$3� SURYLGHV� D� IUDPHZRUN� IRU� JOREDO�
DPSKLELDQ�FRQVHUYDWLRQ��DQG�LWV�WKHPDWLF�ZRUNLQJ�JURXSV�
KDYH�LGHQWL¿HG�SULRULWLHV�DQG�DFWLRQV�WR�DGGUHVV�VSHFL¿F�
FKDOOHQJHV�LQ�WKHLU�UHVSHFWLYH�WKHPH��:UHQ�et al����������
7KH�7UDGH�	�3ROLF\�:RUNLQJ�*URXS�RI�WKH�$6*�LGHQWL¿HG�
WKH� ³(YDOXDWLRQ� RI� WKH� OLIH� KLVWRU\� DQG�RU� UHSURGXFWLYH�
WUDLWV� RI� FRPPRQO\� WUDGHG� µFDSWLYH� EUHG¶� VSHFLHV� WR�
GHWHUPLQH�ZKHWKHU�FRPPHUFLDO�VFDOH�EUHHGLQJ�LV�OLNHO\´�
DV�D�SULRULW\��ZKLFK�KHOSHG�JXLGH�WKH�GHYHORSPHQW�RI�WKLV�
study.
� 6RXWKHDVW�$VLD�KDV� WKH�SODQHW¶V�KLJKHVW�GHIRUHVWDWLRQ�
UDWHV�� DQG� KDELWDW� ORVV� FRQWLQXHV� WR� EH� WKH� JUHDWHVW�
WKUHDW� IDFLQJ� DPSKLELDQV� LQ� WKLV� UHJLRQ� �6RGKL� et al���
������ 0LHWWLQHQ� et al��� ������ &ROHPDQ� et al��� �������
'HIRUHVWDWLRQ��FOLPDWH�FKDQJH��SROOXWLRQ��DQG�KDUYHVWLQJ�
IRU� WKH� SHW��PHDW�� DQG� WUDGLWLRQDO�PHGLFLQH� WUDGHV� KDYH�
FUHDWHG� DQ� LPSHQGLQJ� FULVLV� IRU� WKLV� VSHFLHV� JURXS�
�5RZOH\�et al���������3UDWLKDU�et al����������)XUWKHUPRUH��
DPSKLELDQ�VSHFLHV�ULFKQHVV� LQ�6RXWKHDVW�$VLD� LV�JUHDWO\�
XQGHUHVWLPDWHG�� DQG� WKHUH� DUH� OLNHO\� XQGHVFULEHG�
WKUHDWHQHG� VSHFLHV� �'LHVPRV� et al��� ������ 6WXDUW� et al���
������0DKRQ\�et al����������7UDGH�IRFXVHG�UHVHDUFK�KDV�
FHQWUHG�RQ� IURJV�DQG� IURJ� OHJV� IRU�KXPDQ�FRQVXPSWLRQ�
�:DUNHQWLQ�et al���������*UDWZLFNH�et al���������$OWKHUU�et 
al.���������KRZHYHU��WKH�SRWHQWLDO�WKUHDW�RI�WKH�SHW�WUDGH�WR�
6RXWKHDVW�$VLDQ�DPSKLELDQV�KDV�JDUQHUHG�OLWWOH�DWWHQWLRQ�
�+HUUHO�DQG�YDQ�GHU�0HLMGHQ��������5RZOH\�et al���������
Yuan et al����������GHVSLWH�EHLQJ�ODUJHO\�XQUHJXODWHG�DQG�
D� NQRZQ� GULYHU� RI� SRSXODWLRQ� GHFOLQHV� LQ� D� QXPEHU� RI�
VSHFLHV��,8&1��������
� /DFN�RI�WUDGH�GDWD�LV�FKDOOHQJLQJ��HVSHFLDOO\�IRU�VSHFLHV�
WKDW�DUH�QRW� OLVWHG� LQ� WKH�$SSHQGLFHV�RI� WKH�&RQYHQWLRQ�
RQ� ,QWHUQDWLRQDO� 7UDGH� LQ� (QGDQJHUHG� 6SHFLHV� RI�:LOG�
)DXQD�DQG�)ORUD� �&,7(6��� DV� WKHLU� WUDGH� LV�XQUHJXODWHG�
LQ� WKHLU� FRXQWULHV� RI� RULJLQ�� &RXQWU\�OHYHO� H[SRUW� GDWD�
DUH� JHQHUDOO\� QRQ�H[LVWHQW� RU� QRW� SXEOLFO\� DYDLODEOH� IRU�
6RXWKHDVW�$VLDQ�FRXQWULHV��DOWKRXJK�VRPH�FRXQWULHV��H�J��
,QGRQHVLD�� GR� KDYH� TXRWD� V\VWHPV�� +RZHYHU�� LQWHUQHW�
EDVHG� H�FRPPHUFH�KDV�EHHQ�GRFXPHQWHG� IRU� QXPHURXV�
WD[D�� LQFOXGLQJ� DPSKLELDQV� �H�J�� $XOL\D�� et al��� ������
.DF]PDUVNL�DQG�.ROHQGD��������6XQJ�DQG�)RQJ��������
6\���������DQG�LQWHUQHW�VXUYH\V�FDQ�EH�XVHG�WR�TXDQWLI\�
DYDLODELOLW\�DQG�GHPDQG��7DSOH\�et al���������5RZOH\�et 
al���������3KDVVDUDXGRPVDN�DQG�.ULVKQDVDP\��������

� 8VLQJ�WKH�LQWHUQHW�DQG�VRFLDO�PHGLD��WKLV�VWXG\�VRXJKW�
WR� LQYHVWLJDWH� ��� WKH� LGHQWLW\� DQG� QXPEHU� RI� 6RXWKHDVW�
$VLDQ�DPSKLELDQ�VSHFLHV�LQ�WKH�RQOLQH�ZLOGOLIH�WUDGH�����
ZKHUH�SRVVLEOH��WKHLU�JHRJUDSKLFDO�SURYHQDQFH�DQG�RULJLQ�
�ZLOG�RU�FDSWLYH�EUHG���DQG����WKHLU�OLIH�KLVWRULHV�

METHODS
:HE�VXUYH\V�KDYH�EHHQ�XVHG�WR�TXDQWLI\�DPSKLELDQV�LQ�
WKH�SHW�WUDGH��8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH�
:RUOG�&RQVHUYDWLRQ�0RQLWRULQJ�&HQWUH��81(3�:&0&���
������7DSOH\�et al���������5RZOH\�et al����������)RU�WKLV�
VWXG\�����ZHEVLWHV� IRU�GHDOHUV�RU�JURXSV�VSHFLDOLVLQJ� LQ�
KHUSHWRIDXQD�LQ�WKH�8QLWHG�6WDWHV�DQG�(XURSH�DQG�UHOHYDQW�
SRVWV�RQ�D�ODUJH�VRFLDO�PHGLD�ZHEVLWH�ZHUH�VXUYH\HG��VHH�
7DEOH�����6XUYH\V�ZHUH�FRQGXFWHG�XVLQJ�VWDQGDUG�(QJOLVK�
DQG� VFLHQWL¿F� WHUPV� DQG� WKH� *RRJOH� VHDUFK� HQJLQH��
6FLHQWL¿F� QDPHV� RI� SRSXODU� 6RXWKHDVW� $VLDQ� VSHFLHV�
FRPELQHG�ZLWK�WKH�NH\ZRUGV�³EX\´�RU�³VDOH´�ZHUH�XVHG�
DV� VHDUFK� FULWHULD�� $� ¿UVW� UHIHUHQFH� OLVW� ZDV� FRPSLOHG�
IURP� WKH� ³5HYLHZ� RI� 1RQ�&,7(6� $PSKLELD� 6SHFLHV�
WKDW�DUH�.QRZQ�RU�/LNHO\� WR�EH� LQ� ,QWHUQDWLRQDO�7UDGH´�
�81(3�:&0&�� ������ DQG� WKURXJK� FRPPXQLFDWLRQ�
ZLWK�KREE\LVWV�DQG�UHVHDUFKHUV��6RPH�ZHEVLWHV�ZHUH�QR�
ORQJHU�DYDLODEOH�LQ�WKH�SHULRG�EHWZHHQ�FRPSLOLQJ�WKH�¿UVW�
UHIHUHQFH�OLVW�DQG�RXU�VXUYH\V��KLJKOLJKWLQJ�WKH�HSKHPHUDO�
QDWXUH� RI� WKH� RQOLQH� WUDGH�� 3RVWV� RQ� WKH� VRFLDO� PHGLD�
ZHEVLWH�ZHUH�IRXQG�WKURXJK�VHDUFKHV�XVLQJ�WKH�VFLHQWL¿F�
QDPHV� RI� DPSKLELDQV� SRSXODU� LQ� PDLQODQG� 6RXWKHDVW�
$VLD� DQG� WKURXJK� FRPPXQLFDWLRQ� ZLWK� KREE\LVWV� DQG�
researchers. Amphibian Species of the World� �)URVW��
������ZDV�XVHG�DV�D�WD[RQRPLF�UHIHUHQFH�
� 3RVWV� FRXOG� LQFOXGH� D� VWDQGLQJ� OLVW�� RU� RQH� RU� PRUH�
LQGLYLGXDOV�� (YLGHQFH� RI� DYDLODELOLW\� �VDOH� R൵HUV�� DQG�
GHPDQG� �³LQ� VHDUFK� RI´� RU� ³,62´� SRVWV�� RI� 6RXWKHDVW�
$VLDQ�DPSKLELDQV�ZDV�FROODWHG�IRU�WZR�WLPH�SHULRGV������
SRVWLQJ�GDWHV�IURP��VW�-DQXDU\������WR���WK�-XQH�������
FROOHFWHG�$SULO±-XO\� ������ DQG� ���� SRVWLQJ� GDWHV� IURP�
�VW�-DQXDU\������WR���WK�-XQH������FROOHFWHG�2FWREHU±
1RYHPEHU�� ������ %RWK� VXSSO\� DQG� GHPDQG� ZHUH�
XQGHUVWRRG� DV� HYLGHQFH� IRU� GHPDQG� IRU� WKH� DPSKLELDQ�
VSHFLHV�LQ�TXHVWLRQ��DV�ZLOGOLIH�WUDGH�VXSSO\�LV�GULYHQ�DQG�
FRXQWHUEDODQFHG�E\�GHPDQG��
� $VVHVVPHQW� RI� HYLGHQFH� RI� &DSWLYH� %UHHGLQJ�
�IROORZLQJ� WKH� &,7(6� GH¿QLWLRQ� RI� DQLPDO� VSHFLPHQV�
SURGXFHG� LQ� D� FRQWUROOHG� HQYLURQPHQW� DQG� KDYLQJ�
SURGXFHG� D� VHFRQG� JHQHUDWLRQ� �)��� RU� VXEVHTXHQW�
JHQHUDWLRQ��)���)���HWF���LQ�D�FRQWUROOHG�HQYLURQPHQW��DQG�
EHLQJ�GHPRQVWUDEO\�PDQDJHG�UHOLDEO\�WR�SURGXFH�VHFRQG�
JHQHUDWLRQ� R൵VSULQJ� LQ� D� FRQWUROOHG� HQYLURQPHQW�� ZDV�
EDVHG�RQ�DGYHUWLVHPHQWV�OLVWLQJ�DQLPDOV�DV�³&%´��FDSWLYH�
EUHG�� DQG� DQQRXQFHPHQWV�GRFXPHQWDWLRQ� RI� VXFFHVVIXO�
UHSURGXFWLRQ� LQ� VRFLDO� PHGLD� SRVWV�� ,W� PXVW� EH� QRWHG��
KRZHYHU�� WKDW�FROOHFWLQJ�FRQFOXVLYH�HYLGHQFH�RI�FDSWLYH�
EUHHGLQJ� ZDV� FKDOOHQJLQJ� EHFDXVH� RI� WKH� GL൶FXOW\� LQ�
YHULI\LQJ� VXFK� FODLPV�� 6XUYH\V� WUDFNHG� VSHFLHV�� QRW�
LQGLYLGXDO�DQLPDOV�

A
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� &,7(6��������DQG�7KH�,8&1�5HG�/LVW�RI�7KUHDWHQHG�
6SHFLHV��³,8&1�5HG�/LVW´��,8&1��������ZHUH�VHDUFKHG�
WR� GHWHUPLQH� WKH� LQWHUQDWLRQDO� OHJDO� IUDPHZRUN� DQG� WKH�
JOREDO� H[WLQFWLRQ� ULVN� RI� VSHFLHV� LGHQWL¿HG� LQ� LQWHUQHW�
VXUYH\V�
� /LIH� KLVWRU\� WUDLWV� LQÀXHQFLQJ� UHSURGXFWLYH� PRGHV�
�DUERUHDO�� WHUUHVWULDO�� IRVVRULDO�� DTXDWLF�� ZHUH� HYDOXDWHG�
DQG�HDFK�VSHFLHV�ZDV�DVVLJQHG�D�QXPEHU�UHSUHVHQWDWLYH�RI�
LWV�UHSURGXFWLYH�PRGH�DV�SHU�+DGGDG�DQG�3UDGR��������

LEGISLATION
/HJLVODWLRQ� DQG� WUDGH� FRQWUROV� IRU� WKH� OLYH� H[SRUW� RI�
DPSKLELDQV� YDU\� DPRQJ� FRXQWULHV� LQ� WKH� UHJLRQ�� ZLWK�
WKH�H[FHSWLRQ�RI�VSHFLHV�OLVWHG�LQ�WKH�&,7(6�DSSHQGLFHV��
&RXQWU\�VSHFL¿F� UHJXODWLRQV� DUH� QRW� HDVLO\� DFFHVVLEOH��
DQG� IHZ� VSHFLHV� RI� DPSKLELDQ� QDWLYH� WR� WKH� UHJLRQ� DUH�
OLVWHG� LQ� WKH� &,7(6� DSSHQGLFHV�� RQO\� Hoplobatrachus 
tigerinus��ZKLFK�RFFXUV�LQ�SDUWV�RI�0\DQPDU��DQG�QHZWV�
in the genus Paramesotriton and Tylototriton��+RZHYHU��
LW� LV� LPSRUWDQW� WR� QRWH� WKDW� ERWK� Paramesotriton and 
Tylototriton are recent additions to CITES and perhaps 
EHFDXVH�RI�WKLV��DQG�WKHLU�LPSRUWDWLRQ�EDQ�LQ�WKH�8QLWHG�
6WDWHV��8�6��)LVK�	�:LOGOLIH�6HUYLFH���������WKHUH�DUH�QR�
UHFRUGV�RI�WKHLU�OHJDO�WUDGH�LQ�WKH�&,7(6�GDWDEDVH���
 Hoplobatrachus tigerinus�LV�KDUYHVWHG�IRU�IRRG�DQG�LV�
DQ�XQOLNHO\� �QRQ�FKDULVPDWLF�� WDUJHW� VSHFLHV� IRU� WKH�SHW�
trade.

No. Website
Domain 
location

Status

2015–2016 2018
1 www.eurofauna.com Europe active active

2 www.salamanderland.at Austria inactive inactive

3 www.animalfarm.cz Czech Republic active active

4 www.lafermetropicale.com France active inactive

5 www.reptilica.de Germany active inactive

6 www.terraristik.com Germany active active

7 www.aziendanaturaviva.com Italy active active

8 www.caudata.nl Netherlands redirects redirects

9 www.terrariumonline.com Spain inactive inactive

10 www.dragoreptile.com Spain inactive inactive

11 www.amphibian.co.uk UK inactive active

12 www.exotic-pets.co.uk UK active active

13 www.exoticpets.co.uk UK active active

14 www.reptilesplus.co.uk UK ? active

15 www.dartfrog.co.uk UK active active

16 www.kingsnake.com USA active active

17 www.backwaterreptiles.com USA active active

18 www.natureboxpetemporium.com USA active active

19 www.joshsfrogs.com USA active active

20 www.lllreptile.com USA active active

Table 1. List of websites surveyed for posts 1st January 2015–30th June 2016 and 1st January 2017–30th June 2018.

The most frequently posted amphibian species on the 
internet trade, Theloderma corticale. 
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Anura Offers/requests: 
Internet

Offers/requests: 
Social media

IUCN status Mode* Captive 
breeding 
evidence

CITES 
listing

Genus Species 2015–16 2017–18 2015–16 2017–18
Bombina microdeladigitora 3  2 Not Evaluated 1 No No

Duttaphrynus melanostictus 3 6   Least Concern 1 No No

Fejervarya limnocharis 1 1   Least Concern 2 No No

Glyphoglossus guttulatus 1 2   Least Concern 1 No No

Hoplobatrachus rugulosus  1   Least Concern 1 No No

Hyla chinensis 1 2   Least Concern 1 No No

Hylarana erythraea 2 1   Least Concern 1 No No

Hylarana picturata  1   Least Concern 2 No No

Hylarana signata 1 1   Least Concern 2 No No

Hylarana spp. 1 1   Varies Varies No No

,QJHURSKU\QXV� galeatus  1   Least Concern 2 No No

Kaloula baleata 1 1   Least Concern 1 No No

Kaloula pulchra 3 4   Least Concern 1 No No

Kurixalus appendiculatus    1 Least Concern 26 Yes No

Leptobrachium guangxiense 1    Not Evaluated 1 No No

Leptobrachium hasseltii 1 1   Least Concern 2 No No

Limnonectes malesianus 1 1   Near Threatened 1 No No

Megophrys montana 1 1   Least Concern 24 No No

Megophrys nasuta 3 6 11 8 Least Concern 24 Yes No

Microhyla annamensis  1   Vulnerable 1 No No

Microhyla berdmorei  1   Least Concern 1 No No

Microhyla butleri  1   Least Concern 1 No No

Microhyla ÀVVLSHV  1 1  Least Concern 1 No No

Microhyla pulchra  1 1   Least Concern 1 No No

Micryletta inornata  1   Least Concern 1 No No

Nyctixalus pictus 1 2 2 2 Near Threatened 26 No No

Occidozyga lima 1 2   Least Concern 1 No No

Odorrana livida  1   'DWD�'HÀFLHQW 2 No No

Phrynoidis asper  1 2 1  Least Concern 1 No No

Polypedates leucomystax 3 7  6 Least Concern 33 Yes No

Polypedates otilophus 4 9 5 24 Least Concern 33 Yes No

Pulchrana signata  1   Least Concern 2 No No

Rentapia hosii 3 3 3  Least Concern 2 Yes No

Rhacophorus annamensis 3 1  1 Least Concern 33 Yes No

Rhacophorus dennysi 2 2 2 8 Least Concern 33 No No

Rhacophorus feae 2 2  1 Least Concern 33 No No

Rhacophorus nigropalmatus   1  Least Concern 33 No No

Rhacophorus norhayati  1   Not Evaluated 33 No No

Rhacophorus pardalis 1 1   Least Concern 33 No No

Rhacophorus prominanus  1  4 Least Concern 33 Yes No

Rhacophorus reinwardtii 2 4  1 Near Threatened 33 No No

Staurois guttatus 1 2   Least Concern 1 No No

Theloderma asperum 4 4 1 1 Least Concern 26 Yes No

Theloderma bicolor 2 2 1  Endangered 26 Yes No

Theloderma corticale 4 20 2 4 Least Concern 26 Yes No

Theloderma gordoni 2 1   Least Concern 26 Yes No

Theloderma horridum    6 Least Concern 26 Yes No

Theloderma laeve  2 1   'DWD�'HÀFLHQW 26 No No

Theloderma licin   1  Least Concern 26 No No

Theloderma palliatum 2 1  1 Endangered 26 Yes No

Theloderma rhododiscus 2 Near Threatened 26 No No

Theloderma ryabovi 2 1  4 Endangered 26 Yes No

Theloderma stellatum 3 1  5 Least Concern 26 Yes No

Table 2. Southeast Asian amphibian species in the internet pet trade in Europe and the United States; study period: 1st January 
2015–30th June 2016 and 1st January 2017–30th June 2018.
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RESULTS
$� WRWDO� RI� ��� 6RXWKHDVW� $VLDQ� DPSKLELDQ� VSHFLHV�
FRPSULVLQJ����DQXUDQV�DQG�VL[�FDXGDWHV�ZHUH�LGHQWL¿HG�
LQ� WKH� SHW� WUDGH� �7DEOH� ���� (OHYHQ� VSHFLHV� �������� DUH�
OLVWHG� E\� WKH� ,8&1� 5HG� /LVW� DV� (QGDQJHUHG� �(1���
9XOQHUDEOH� �98�� RU� 1HDU� 7KUHDWHQHG� �17��� ¿YH� DUH�
HLWKHU�1RW�(YDOXDWHG� �1(��RU�'DWD�'H¿FLHQW� �''��DQG�
DOO�RWKHUV�DUH�DVVHVVHG�DV�/HDVW�&RQFHUQ��/&���+RZHYHU��
PDQ\� /&� VSHFLHV� FRPSULVH� VSHFLHV� FRPSOH[HV� �L�H��
SK\ORJHQHWLFDOO\� FORVH� WD[D� WKDW� DUH� PRUSKRORJLFDOO\�
QHDUO\�LQGLVWLQJXLVKDEOH���UHTXLULQJ�XSGDWHG�FRQVHUYDWLRQ�
DVVHVVPHQWV��7DSOH\�et al����������2I�DOO�VSHFLHV�IRXQG�LQ�
RXU�VXUYH\V��RQO\�¿YH��DOO�&DXGDWD��ZHUH�OLVWHG�LQ�&,7(6��
DOO�LQ�$SSHQGL[�,,��
� 6SHFLHV�ZHUH� LGHQWL¿HG� WR� JHQXV�RQO\� IRU�Hylarana��
Paramesotriton and Tylototriton�RQ�VRPH�ZHEVLWHV��7KHUH�
ZDV�DQ�LQFUHDVH�LQ�WKH�QXPEHU�RI�VSHFLHV�DQG�LQGLYLGXDOV�
in the genera Microhyla�� Paramesotriton�� Theloderma 
and Tylototriton�EHWZHHQ�WKH�WZR�VWXG\�SHULRGV��7DEOH����
� 3RWHQWLDO�LQVWDQFHV�RI�FDSWLYH�EUHHGLQJ�ZHUH�LGHQWL¿HG�
IRU����RI�WKH����VSHFLHV����������6SHFLHV�FODLPHG�WR�EH�
FDSWLYH�EUHG�ZHUH�Kurixalus appendiculatus��Megophrys 
nasuta�� Rentapia hosii�� Polypedates leucomystax��
Polypedates otilophus�� Rhacophorus annamensis��
Rhacophorus prominanus�� Theloderma asperum��
Theloderma bicolor��Theloderma corticale��Theloderma 
gordoni��Theloderma horridum��Theloderma palliatum��
Theloderma ryabovi and Theloderma stellatum. Laotriton 
laoensis�ZDV�DOVR�LGHQWL¿HG�DV�EHLQJ�FDSWLYH�EUHG���
� ,Q�PDQ\�FDVHV�FDSWLYH�EUHHGLQJ�ZDV�SDUWLDOO\�VXSSRUWHG�
RQ� VRFLDO� PHGLD� DV� SRVWHG� SKRWRJUDSKV� GRFXPHQWLQJ�
EUHHGLQJ� IDFLOLWLHV�� DGXOWV� LQ� DPSOH[XV�� HJJV�� DQG�
MXYHQLOHV� �ZLWK� WKH� FDYHDW� WKDW� WKH\�ZRXOG�QHHG� LQ�VLWX�
YHUL¿FDWLRQ�WR�EH�FRUURERUDWHG��
� 2I� WKH����ZHEVLWHV� WKDW�ZHUH�VXUYH\HG�IRXU�ZHUH�QR�
ORQJHU� DFWLYH�� RQH� FKDQJHG� ZHEVLWHV�� RQH� UHGLUHFWHG�
WR� D� QXLVDQFH� VLWH� LQ� ERWK� ����� DQG� ������ RQH� KDG� QR�
DPSKLELDQV� DQG� DQRWKHU� RQH� KDG� QR� 6RXWKHDVW� $VLDQ�
DPSKLELDQV�� 2I� WKH� UHPDLQLQJ� ZHEVLWHV�� RQH� ZDV� D�
FODVVL¿HGV� VLWH� DQG� WKH� RWKHUV� FRPSDQLHV� ZLWK� LQWHUQHW�
GRPDLQV� FRUUHVSRQGLQJ� WR� WKH� 8QLWHG� 6WDWHV�� 8QLWHG�
.LQJGRP��DQG�WKH�&]HFK�5HSXEOLF�

� $� WRWDO� RI� ���� ZHEVLWH� SRVWV� ZHUH� UHFRUGHG� IRU�
6RXWKHDVW�$VLDQ�DPSKLELDQV��&RXQWULHV�ZLWK�WKH�JUHDWHU�
QXPEHU� RI� SRVWV� �ZLWK� WKH� H[FHSWLRQ� RI� WKH� FODVVL¿HGV�
VLWH�� ZKLFK� VKRZHG� SRVWLQJV� IURP� GL൵HUHQW� FRXQWULHV��
RWKHU� GRPDLQV� ZHUH� DVVXPHG� WR� UHSUHVHQW� FRXQWU\� RI�
UHJLVWUDWLRQ�� ZHUH� WKH� 8QLWHG� .LQJGRP� �Q ����� &]HFK�
5HSXEOLF� �Q ����� 8QLWHG� 6WDWHV� �Q ����� 5XVVLD� �Q ����
DQG�*HUPDQ\��Q �����2QO\�RQH�ZHEVLWH�UHSRUWHG�FRXQWU\�
RI�RULJLQ��ZLWK�9LHW�1DP��,QGRQHVLD��DQG�&KLQD�OLVWHG�DV�
SODFHV�RI�RULJLQ�IRU�WKH�ZHEVLWH¶V�OLVWLQJV��
� 7KH�PRVW�IUHTXHQWO\�SRVWHG�VSHFLHV�ZHUH�Theloderma 
corticale� �Q ����� Polypedates otilophus� �Q ����� P. 
leucomystax� �Q ����� Megophrys nasuta� �Q ��� DQG�
Theloderma asperum��Q �����
� $� WRWDO� RI� ���� SRVWV� ZHUH� UHFRUGHG� RQ� WKH� VRFLDO�
PHGLD�ZHEVLWH��+RZHYHU��EHFDXVH�RI� WKH�FU\SWLF�QDWXUH�
RI� WKH�VLWH� LW�ZDV�FKDOOHQJLQJ�WR�JDXJH�RULJLQ�RI�VXSSO\�
DQG�GHPDQG�IRU�WKH�PDMRULW\�RI�SRVWV��VR�WKHVH�ZHUH�QRW�
SDUWLFXODUO\�LQIRUPDWLYH�LQ�WKLV�UHJDUG������
� 6L[�UHSURGXFWLYH�PRGHV�ZHUH�UHFRUGHG��ZLWK�WKH�PRVW�
FRPPRQ� EHLQJ�0RGH� �� �HJJV� DQG� H[RWURSKLF� WDGSROHV�
LQ� OHQWLF�ZDWHU��Q ����� IROORZHG�E\�0RGH�����HJJV�DQG�
H[RWURSKLF�WDGSROHV�WKDW�GHYHORS�LQ�ZDWHU�¿OOHG�FDYLWLHV��
Q ���� DQG� 0RGH� ��� �DUERUHDO� IRDP� QHVW�� KDWFKOLQJ�
WDGSROHV�GURS�LQWR�SRQGV�RU�VWUHDPV��Q ����

DISCUSSION AND CONCLUSIONS
7KH�WUDQVLWRU\�QDWXUH�RI�PDQ\�ZHEVLWHV�DQG�VRFLDO�PHGLD�
SRVWV� PHDQV� WKDW� WKHVH� VXUYH\V� DUH� RQO\� D� VQDSVKRW� LQ�
WLPH��$OWKRXJK�6RXWKHDVW�$VLDQ�DPSKLELDQV�DUH�QHLWKHU�
WKH�PRVW� FRORXUIXO� QRU� WKH�PRVW� SRSXODU� VSHFLHV�� WKHLU�
WUDGH�PD\�VWLOO�SRVH�D�WKUHDW�WR�ZLOG�SRSXODWLRQV�
� 2YHU� D� WHQWK� RI� OLVWLQJV�ZHUH�$VLDQ� QHZWV��'HPDQG�
IRU�&DXGDWD�GLG�QRW�DSSHDU� WR�EH�FRPLQJ�IURP�D�VLQJOH�
FRXQWU\�� )RU� H[DPSOH�� SRVWV� IURP� WKH� LQWHUQHW� VXUYH\�
FDPH�IURP�WKH�&]HFK�5HSXEOLF��*HUPDQ\��,WDO\��8QLWHG�
.LQJGRP�DQG� WKH�8QLWHG�6WDWHV��KRZHYHU�� LW� LV�GL൶FXOW�
WR�WHOO�ZKHWKHU�WKLV�PLJKW�DOVR�UHÀHFW�D�VLWH�ELDV��3RVWV�RQ�
WKH�VRFLDO�PHGLD�VLWH�GLG�QRW��IRU�WKH�PRVW�SDUW��DGYHUWLVH�
FRXQWU\� RI� RULJLQ�� /DUJH� QXPEHUV� RI� $VLDQ� QHZWV� DUH�
NQRZQ� WR� EH� FROOHFWHG� IRU� WKH� SHW� WUDGH�� SUHVHQWLQJ� D�
PDMRU� WKUHDW� WR�ZLOG�SRSXODWLRQV� �5RZOH\�et al����������

Caudata Offers/requests: 
Internet

Offers/requests: 
Social media

IUCN status Mode* Captive 
breeding 
evidence

CITES 
listing

Genus Species 2015–16 2017–18 2015–16 2017–18
Laotriton laoensis 1  5 15 Endangered 1 Yes No

Paramesotriton deloustali    1 Least Concern 2 No II

Tylototriton asperrimus 3 1  2 Near Threatened 4 No II

Tylototriton shanorum  1  3 Vulnerable 1 No II

Tylototriton verrucosus  1 2 18 Least Concern 1 No II

Tylototriton spp.  1 2 1 Varies Varies No II

Table 2 (continued). Southeast Asian amphibian species in the internet pet trade in Europe and the United States; study period: 
1st January 2015–30th June 2016 and 1st January 2017–30th June 2018.

* Mode = Reproductive mode as per Haddad and Prado (2005).
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3DUWLFXODUO\�ZRUULVRPH� DUH� WKH�PRUSKRORJLFDOO\� FU\SWLF�
genera Paramesotriton and Tylototriton�� PDNLQJ�
LGHQWL¿FDWLRQ� FKDOOHQJLQJ� �5RZOH\� et al��� ������� 7KH�
GHPDQG�IRU� WKHVH�VSHFLHV�DSSHDUV� WR�EH�LQFUHDVLQJ�RYHU�
WLPH� �7DEOH� ���� 'HPDQG� IRU� WKH� /DR� 1HZW�� Laotriton 
laoensis�� WKUHDWHQHG� SULPDULO\� E\� FROOHFWLRQ� IRU� WKH� SHW�
WUDGH��,8&1�66&�$PSKLELDQ�6SHFLDOLVW�*URXS������D���
LQFUHDVHG� WKUHH�IROG� LQ� WKH�VRFLDO�PHGLD�ZHEVLWH��ZKLFK�
FRXOG�UHÀHFW�D�GHFUHDVH�LQ�WKH�DYDLODELOLW\�RI�WKLV�VSHFLHV�
DQG�RU�JUHDWHU�GHPDQG�
� 5KDFRSKRULG� IURJV� ZHUH� FRPPRQ� LQ� WKH� SHW� WUDGH��
SDUWLFXODUO\� WKH� JHQXV� Theloderma�� ��� VSHFLHV� ZHUH�
UHFRUGHG�� UHSUHVHQWLQJ� RYHU� ���� RI� NQRZQ� VSHFLHV� LQ�
WKLV� JHQXV�� 2I� QRWH�� Theloderma bicolor�� T. palliatum 
and T. ryabovi�DUH�DOO�JOREDOO\�(QGDQJHUHG��YDQ�'LMN�et 
al��� ������5RZOH\�et al��� ������ ,8&1�66&�$PSKLELDQ�
6SHFLDOLVW� *URXS�� ����D�E�F��� 7KHVH� UHVXOWV� HFKR� WKH�
¿QGLQJV� RI� $OWKHUU� et al�� �������� ZKHUH� Theloderma 
asperum��T. corticale and T. ryabovi�ZHUH� IRXQG� WR� EH�
DPRQJ�WKH�����PRVW� WUDGHG�DPSKLELDQV�LQ�*HUPDQ\�� LQ�
DGGLWLRQ�WR�RWKHU�IUHTXHQWO\�SRVWHG�UKDFRSKRULGV�VXFK�DV�
Polypedates otilophus and P. leucomystax. 
� :KLOH�VRPH�SRVWV�DQQRXQFHG�FDSWLYH�EUHHGLQJ��EDVHG�
RQ� WKH� LQIRUPDWLRQ� SURYLGHG� LW� ZDV� YHU\� GL൶FXOW� WR�
GHWHUPLQH�LI�ODXQGHULQJ�ZDV�WDNLQJ�SODFH��'HFODUDWLRQV�RI�
&DSWLYH�%UHG�DQLPDOV�VXSSRUWHG�E\�SKRWRV�GRFXPHQWLQJ�
RQH� RU� PRUH� DVSHFWV� RI� EUHHGLQJ� �DPSOH[XV�� HJJV��
WDGSROHV��ZHUH�DVVXPHG�WR�EH�OHJLWLPDWH��EXW�VWLOO�GL൶FXOW�
WR�YHULI\���
� 7KHUH�ZHUH�VL[�UHSURGXFWLYH�PRGHV�UHSUHVHQWHG�LQ�RXU�
VDPSOH��ZLWK� WKUHH� FRPPRQ�PRGHV�� HJJV� DQG� WDGSROHV�
GHYHORSLQJ�LQ�OHQWLF�ZDWHU��HJJV�DQG�WDGSROHV�GHYHORSLQJ�
LQ�ZDWHU�¿OOHG� FDYLWLHV�� DQG� DUERUHDO� IRDP� QHVWV�ZKHUH�

WDGSROHV�GURS�LQWR�ERGLHV�RI�ZDWHU��3UHVXPHG�HYLGHQFH�RI�
FDSWLYH�EUHHGLQJ�ZDV�PRVW�RIWHQ�UHFRUGHG�IRU�Theloderma 
VSS���DOO�RI�ZKLFK�KDYH�HJJV�DQG�WDGSROHV�GHYHORSLQJ�LQ�
ZDWHU�¿OOHG�FDYLWLHV��7KLV� UHSURGXFWLYH�PRGH�� UHTXLULQJ�
VPDOO� ERGLHV� RI� VWLOO�ZDWHU�� LV� HDVLHU� WR� IDFLOLWDWH� XQGHU�
FDSWLYH�FRQGLWLRQV��SRWHQWLDOO\�OHDGLQJ�WR�JUHDWHU�VXFFHVV�
DW�FDSWLYH�UHSURGXFWLRQ�
� :LWK� LQFUHDVHG� JOREDOLVDWLRQ� WKHUH� LV� DOVR� LQFUHDVHG�
PRYHPHQW� DQG� VXEVHTXHQW� WKUHDW� RI� ZLOGOLIH� GLVHDVHV��
DV� HYLGHQFHG� E\� WKH� &29,'���� SDQGHPLF��$PSKLELDQ�
SRSXODWLRQV� ZRUOGZLGH� KDYH� EHHQ� VHYHUHO\� D൵HFWHG�
E\� WKH� DPSKLELDQ� FK\WULG� IXQJXV�� Batrachochytrium 
dendrobatidis (Bd�� �'DV]DN� et al��� ������ 2OVRQ� et al���
�������)LUVW� LGHQWL¿HG� LQ� WKH� ODWH�����V��Bd spread has 
EHHQ� OLQNHG� WR� WKH� DPSKLELDQ� SHW� WUDGH� �)LVKHU� DQG�
*DUQHU�� ������ *DUQHU� et al��� ������ 3HHO� et al��� �������
Research suggests that Bd originated in East Asia and that 
LQWHUFRQWLQHQWDO�WUDQVPLVVLRQ�LV�RQJRLQJ��2¶+DQORQ�et al���
�������7KH�PRUH�UHFHQWO\�GLVFRYHUHG�VDODPDQGHU�FK\WULG�
IXQJXV��Batrachochytrium salamandrivorans (Bsal���DOVR�
DSSHDUV� WR�KDYH�RULJLQDWHG� LQ�(DVW�$VLD�DQG�KDV� VSUHDG�
WKURXJK�(XURSH�YLD�WKH�SHW�WUDGH��GULYLQJ�GHFOLQHV�LQ�ZLOG�
)LUH� 6DODPDQGHU� Salamandra salamandra� SRSXODWLRQV�
�0DUWHO�et al���������6SLW]HQ�YDQ�GHU�6OXLMV�et al����������
Bsal� KDV� VR� IDU� RQO\� EHHQ� NQRZQ� WR� FDXVH� GLVHDVH� LQ�
VDODPDQGHU� SRSXODWLRQV�� EXW� KDV� EHHQ� IRXQG� RQ�6PDOO�
ZHEEHG� )LUH�EHOOLHG� 7RDGV�Bombina microdeladigitora 
LPSRUWHG� LQWR� *HUPDQ\� IURP� 9LHW� 1DP�� PHDQLQJ� LW�
FRXOG� EH� YHFWRUHG� E\� DQXUDQV� �1JX\HQ� et al��� �������
2WKHU�SDWKRJHQV�KDYH�EHHQ�GRFXPHQWHG�LQ�ZLGHO\�WUDGHG�
DPSKLELDQ�VSHFLHV��LQFOXGLQJ�0\FREDFWHULD�DQG�UDQDYLUXV�
�H�J��6X\NHUEX\N et al���������*LOEHUW�et al���������

Tylototriton verrucosus, one of the more regularly encountered salamander species appearing in online posts in this 
study. 
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RECOMMENDATIONS
%DVHG�RQ�WKH�UHVXOWV�DQG�LQVLJKWV�JDLQHG�RYHU�WKH�FRXUVH�
RI�WKLV�VWXG\��WKH�IROORZLQJ�UHFRPPHQGDWLRQV�DUH�R൵HUHG��
1. ,Q�RUGHU�WR�UHGXFH�SHW�WUDGH�SUHVVXUHV�RQ�ZLOG�DPSKLELDQ�

SRSXODWLRQV�� WUDGH�UHJXODWLRQV�DQG�PRQLWRULQJ�PXVW�
EH� LPSURYHG�� LQFOXVLYH�RI�PRQLWRULQJ�RI� WKH�RQOLQH�
WUDGH�� ,GHDOO\�� WUDGH� PRYHPHQWV� RI� DOO� DPSKLELDQ�
VSHFLHV�ZRXOG�EH�GRFXPHQWHG�LQWHUQDWLRQDOO\��ZKLFK�
ZRXOG� KHOS� FRQWURO� WKH� VSUHDG� RI� SDWKRJHQV� VXFK�
DV� IXQJL��YLUXVHV�DQG�EDFWHULD��DQG�KHOS�SURWHFW� WKH�
OLYLQJ�FRPPXQLWLHV�RI�RWKHU�HFRV\VWHPV�

��� ,PSOHPHQWLQJ� D� JOREDO� SURFHVV� VXFK� DV� WKDW�
UHFRPPHQGHG� DERYH� ZRXOG� WDNH� WLPH�� VR� LQ� WKH�
VKRUWHU�WR�PHGLXP�WHUP�ZH�VXJJHVW�WKDW�JRYHUQPHQWV�
ZKR� DOORZ� WKH� LPSRUWDWLRQ� RI� DPSKLELDQV� FUHDWH� D�
SURFHVV�WKDW�DOORZV�UHSRUWLQJ�RI�QXPEHU�DQG�VSHFLHV�
LQYROYHG�� &,7(6� OLVWLQJV� ZRXOG� DOORZ� IRU� EHWWHU�
UHJXODWLRQ�RI� WKH�6RXWKHDVW�$VLDQ�DPSKLELDQ� WUDGH��
HVSHFLDOO\� IRU� WKH� PRVW� WUDGHG� VSHFLHV�� ([FHSW� IRU�
species in the genus Tylototriton� �$SSHQGL[� ,,�
OLVWLQJ���QRQH�RI�WKH�RWKHU�IUHTXHQWO\�SRVWHG�VSHFLHV�
DUH�OLVWHG�LQ�DQ\�RI�WKH�&,7(6�DSSHQGLFHV���

3. 'HWHUPLQLQJ� WKH� OHJDOLW\� RI� WUDGH� DW� WKH� UHJLRQDO�
OHYHO� ZDV� FKDOOHQJLQJ�� 7KH� GHYHORSPHQW� RI� OHJDO�
IUDPHZRUNV� DQG� SXEOLFO\� DYDLODEOH� PHFKDQLVPV�
�H�J�� GDWDEDVHV�� WKDW� DOORZ� IRU� WKH� LGHQWL¿FDWLRQ� RI�
LOOHJDOO\�WDNHQ�ZLOGOLIH�ZLWKLQ�WKH�UHJLRQ�ZRXOG�KHOS�
WKH�PRQLWRULQJ�SURFHVV�

4. )RU� HYHU\� DPSKLELDQ� WKDW�PDNHV� LW� WR� WKH� SHW� WUDGH��
WKHUH� DUH� PDQ\� PRUH� WKDW� GR� QRW�� )URP� WKH� SRLQW�
RI� KDUYHVW� WR� WKH� FRPPHUFLDO� SRLQW� RI� VDOH� WKHUH�
DUH� VHYHUDO� VWHSV� LQ� EHWZHHQ� �LQFOXGLQJ� WHPSRUDU\�
KRXVLQJ� DQG� YDULRXV� WUDQVSRUWDWLRQ� URXWHV� DQG�
FRQGLWLRQV��� DOO�PXOWLSOH� VWUHVVRUV� WKDW� FDQ� WDNH� DQ�
HQRUPRXV�WROO�RQ�LQGLYLGXDO�DQLPDOV��WR�WKH�SRLQW�RI�
PRUWDOLW\��$OWKRXJK�WKLV�DVSHFW�ZDV�RXWVLGH�WKH�VFRSH�
RI�RXU�VWXG\��ZH�FRQVLGHU�WKDW�GRFXPHQWLQJ�PRUWDOLW\�
WKURXJK� WKH� VXSSO\� FKDLQ� LV� VRPHWKLQJ� WKDW� QHHGV�
WKH� FRQVLGHUDWLRQ� RI� DXWKRULWLHV� DQG� UHVSRQVLEOH�
SURYLGHUV�DQG�KREE\LVWV�DOLNH����

5. ,GHQWL¿FDWLRQ� E\� H[SHUWV� LV� NH\�� VR� IRUJLQJ� IRUPDO�
DJUHHPHQWV� EHWZHHQ� JRYHUQPHQW� DJHQFLHV� DQG�
LQVWLWXWLRQV� FDSDEOH� RI� DVVLVWLQJ�ZLWK� LGHQWL¿FDWLRQ�
ZRXOG�EH�EHQH¿FLDO��

���*LYHQ� WKH� RYHUULGLQJ� WKUHDW� RI� WKH� SHW� WUDGH� WR� WKH�
PRQRW\SLF�DQG�KLJKO\�HQGHPLF�/DR�1HZW�Laotriton 
laoensis� �3KLPPDFKDN� et al��� ������ ,8&1� 66&�
$PSKLELDQ� 6SHFLDOLVW� *URXS�� ����D�� 6WXDUW� et 
al��� ������5RZOH\�et al��� ������� DQG� WKH� FRQWLQXHG�
GHPDQG�IRU�WKH�VSHFLHV�GHWHFWHG�RQ�VRFLDO�PHGLD��ZH�
UHFRPPHQG� DQ� DVVHVVPHQW� IRU� D�&,7(6� OLVWLQJ� IRU�
the species.

7. 6WDQGDUGLVHG� ELRVHFXULW\� SURWRFROV�� ZKLFK� FRXOG�
LQFOXGH� VFUHHQLQJ� DQG� TXDUDQWLQH� IRU� LPSRUWHG�
DPSKLELDQV��ZRXOG�KHOS�UHGXFH�GLVHDVH�VSUHDG��6XFK�
PRQLWRULQJ� ZRXOG� DOORZ� D� JUHDWHU� XQGHUVWDQGLQJ�
RI�WKH�QDWXUH�DQG�VFDOH�RI�DPSKLELDQ�WUDGH��DV�ZHOO�
DV� LGHQWLI\LQJ� VSHFLHV� LQ�QHHG�RI�&,7(6� OLVWLQJ�� ,Q�

LQVWDQFHV� ZKHUH� VSHFLHV� DUH� KLJKO\� WKUHDWHQHG� DQG�
HQGHPLF� WR�RQH�FRXQWU\�� GHWDLOHG� VWXGLHV� DQG�RU� DQ�
$SSHQGL[�,,,�OLVWLQJ�PD\�ZDUUDQW�FRQVLGHUDWLRQ��,7�
EDVHG� DSSURDFKHV� DOVR� VKRZ�SURPLVH� LQ� LQFUHDVLQJ�
WKH�UDQJH�DQG�VFRSH�RI�PRQLWRULQJ�H൵RUWV�LQ�RQOLQH�
trade (Di Minin et al���������

8. $OO� UHOHYDQW� SDUWLHV�� LQFOXGLQJ� ODZPDNHUV� DQG�
KREE\LVWV��QHHG�WR�EH�HGXFDWHG�RQ�WKH�GDQJHUV�SRVHG�
E\� SDWKRJHQV� DQG� WKH� QHHG� IRU� VXVWDLQDEOH� RSWLRQV�
IRU� OHJDO� WUDGH� ZKLOH� OLPLWLQJ� RU� HOLPLQDWLQJ� WUDGH�
LQ� VSHFLHV� ZKLFK� FDQQRW� VXSSRUW� LW�� 'HYHORSPHQW�
RI� GRFXPHQWDWLRQ� VSHOOLQJ� RXW� SHW� WUDGH� FRQVXPHU�
UHVSRQVLELOLW\� ZRXOG� KHOS� LQIRUP� WKH� KREE\LVW�
FRPPXQLW\�RI�WKH�LPSDFWV�RI�WKHLU�FKRLFHV��*OREDOO\�
VFRSHG�XPEUHOOD�RUJDQLVDWLRQV�FRXOG�FUHDWH�RXWUHDFK�
SURJUDPPHV�YLD�VRFLDO�PHGLD�DQG�VXSSRUW�IRU�VSHFLHV�
VWXG\�DQG�PRQLWRULQJ��6PDOOHU�RUJDQLVDWLRQV�FDQ�EH�
HQJDJHG�RQ�D�UHJLRQDO�RU�ORFDO�VFDOH�

9. %DVHG�RQ�WKH�QDWXUH�RI�LQWHUQHW�SRVWV��WKH�YHUL¿FDWLRQ�
RI�FRXQWULHV�RI�SRVWLQJ��RULJLQ��DQG�FODLPV�RI�FDSWLYH�
EUHHGLQJ� ZDV� FKDOOHQJLQJ��:H� UHFRPPHQG� IXUWKHU�
LQYHVWLJDWLRQ�WR�LGHQWLI\�PHFKDQLVPV�WKDW�PD\�DOORZ�
VXFK�FODLPV�WR�EH�YHUL¿HG�
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Hyla chinensis, a species of tree frog, was encountered in trade, although there was no evidence of captive breeding. 
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