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AT A GLANCE

SUMMARY 

Manta and mobula rays, the mobulids, span the tropics of the world and are 
among the most captivating and charismatic of marine species. However, their 
VXUYLYDO�LV�VHYHUHO\�WKUHDWHQHG�E\�JURZLQJ�¿VKHULHV�SUHVVXUH�SULPDULO\�GULYHQ�E\�
the increasing demand for their gill plates, which are used as a pseudo-medicinala 
health tonic in China. 

To assess the trade in dried mobulid gill plates (product name ‘Peng Yu Sai’), 
and its potential impact on populations of these highly vulnerable species, 
WildAid researchers conducted market surveys throughout Southeast Asia in 
2009-10.This research, compiled in our 2011 report The Global Threat to Manta 
and Mobula Rays(1),� LGHQWL¿HG� *XDQJ]KRX�� &KLQD� DV� WKH� HSLFHQWHU� RI� WKH� JLOO�
plate trade, representing over 99% of the market. In 2013, the same markets in 
*XDQJ]KRX�ZHUH�VXUYH\HG�LQ�PRUH�GHSWK�WR�XSGDWH�WKH�HDUOLHU�PDUNHW�HVWLPDWHV�
and begin to gauge market trends. Dried gill plate samples were also purchased 
and tested for heavy metal contamination. Additionally, in 2014 two baseline 
FRQVXPHU� DZDUHQHVV� VXUYH\V� ZHUH� FRQGXFWHG� LQ� *XDQJ]KRX� WR� JDLQ� D� PRUH�
complete understanding of Peng Yu Sai�FRQVXPHU�SUR¿OHV�

Our 2013 estimates reveal a market that has increased by 168% in value in only 
three years, representing a near threefold increase in mobulids taken, despite the 
listing of manta rays on Appendix II of the Convention on International Trade 
in Endangered Species (CITES). The observed increase in supply, coupled with 
evidence of increasing market demand for Peng Yu Sai, suggests that the market-
based threat to manta and mobula populations from Peng Yu Sai consumption is 
still increasing and even more immediate today. 

%XW�LW�LV�QRW�MXVW�WKH�PREXOLGV�WKDW�DUH�LQ�GDQJHU��7KH�SHRSOH�RI�*XDQJ]KRX�DUH�DOVR�
at risk. Peng Yu Sai is now being marketed to a much wider audience, including 
targeted marketing to new mothers. Our chemical analysis detected Arsenic, 
Cadmium, Mercury, and Lead in all manta and mobula gill plates sampled from 
WKH�*XDQJ]KRX�PDUNHWV��ZLWK�$UVHQLF�IRXQG�DW�OHYHOV����WLPHV�WKDW�SHUPLVVLEOH�
by the Pharmacopoeia of China, and Cadmium at triple the permissible levels. 

:LOG$LG�LV�FDOOLQJ�RQ�*XDQJ]KRX�DXWKRULWLHV�WR�HQG�WKH�PREXOLG�JLOO�SODWH�WUDGH�IRU�
public and environmental protection as well as implementing CITES restrictions 
RQ�PDQWDV��DQG�IRU�PRUH�UDQJH�VWDWHV�WR�MRLQ�,QGRQHVLD�LQ�EDQQLQJ�¿VKLQJ�RI�WKHVH�
highly vulnerable animals.

a�0REXOLG�JLOO�SODWHV�DUH�QRW�RI¿FLDOO\�UHFRJQL]HG�DV�7UDGLWLRQDO�&KLQHVH�0HGLFLQH�
(TCM) by most TCM practitioners and hospitals, nor are they mentioned in any 
standard TCM medical guides.
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BY THE NUMBERS

US$140 million The estimated annual global tourism value 
of manta and mobula rays

US$30 million The 2013 estimated value of the gill raker 
WUDGH�LQ�*XDQJ]KRX

US$1 million The estimated tourism value of a single 
manta ray over its lifetime, ALIVE

US$40 – 500 7KH�HVWLPDWHG�¿VKHULHV�YDOXH�RI�D�VLQJOH�
manta ray, DEAD

147,000 The estimated number of mobulids killed 
WR�VXSSO\�WKH�*XDQJ]KRX�PDUNHW�LQ�����

600 The number of Manta birostris�LGHQWL¿HG�
in the largest documented aggregation site

20x The concentration  of Arsenic found in gill 
plates above  permissible  levels

Zero Locations where manta or mobula rays 
KDYH�EHHQ�¿VKHG�VXVWDLQDEO\

AT A GLANCE

Sources: The Global Threat to Manta and Mobula Rays 2011; O’Malley et al. 2013. 
The Global Economic Impact of Manta Ray Watching Tourism.  
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ESTIMATES AND TRENDS 

In Guangzhou, we surveyed the Qingping and Yuexiu markets focusing on Traditional Chinese Medicine (TCM) retailers 
and dried seafood vendors. Overall, we estimated >1,100 dried seafood and TCM vendors, combined, across both market 
areas. We visually surveyed 783 stores and stalls for presence/absence of Peng Yu Sai, and systematically inquired about 
product availability in stores not displaying the product. We found 122 vendors selling dried gill plates. In both 2010 and 
2013, the Qingping Lu market area appeared to have the most stores carrying Peng Yu Sai. In 2013, across all Guangzhou 
markets, we found an apparent consolidation with fewer vendors comprising a larger percentage of the market volume. 
6SHFL¿FDOO\��ZH�HVWLPDWH� WKDW� DOPRVW�����RI� WKH�PDUNHW� YROXPH�ZDV� FRQFHQWUDWHG� LQ��� ODUJHU�YROXPH�YHQGRUV� LQ�������
FRPSDUHG�WR������ZKHQ�WKH�WRS����YHQGRUV�FRPSULVHG�WKH�VDPH�����RI�WKH�PDUNHW�YROXPH��

,Q�HDFK�ORFDWLRQ��ZH�YLVXDOO\�LGHQWL¿HG�PREXOLG�VSHFLHV�E\�WKH�XQLTXH�JLOO�VWUXFWXUHV�RI�PDQWD species, Mobula japanica, 
and Mobula tarapacana.(2) Dried gill plates from both manta and mobula rays, as well as a very limited supply from whale 
sharks, were documented in the Guangzhou market in both the 2010 and 2013 surveys. Our estimates suggest a small 
LQFUHDVH�LQ�WKH�QXPEHU�RI�PDQWD�UD\�JLOO�SODWHV�DQG�D�VXEVWDQWLDO�LQFUHDVH�LQ�PREXOD�UD\�JLOO�SODWHV��SULPDULO\�IURP�VLFNOH¿Q�
devil ray (Mobula tarapacana) and spinetail mobula (Mobula japanica). These data indicate a probable market shift from 

Peng Yu Sai�GHULYHG�IURP�PDQWD�VSHFLHV�WR�D�PDUNHW�PRUH�IRFXVHG�RQ�PREXOD�VSHFLHV��SRVVLEO\�GXH�WR�LQFUHDVHG�GLI¿FXOW\�LQ�
sourcing manta ray gills. This apparent shift also heightens the level of concern for mobula ray populations, particularly M. 
tarapacana and M. japanica, since these species share the manta rays’ biological and behavioral characteristics that make 
WKHP�HVSHFLDOO\�YXOQHUDEOH�WR�RYHU¿VKLQJ�

:H�DOVR� VXUYH\HG�YHQGRUV�DERXW� VXSSO\�DQG�GHPDQG� WUHQGV�� WKHLU�HVWLPDWHG� LQ�VWRUH�DQG�RII�VLWH� VWRFN�� FXUUHQW�SULFHV��
FXVWRPHU�GHPRJUDSKLFV��DQG�SHUFHLYHG�KHDOWK�EHQH¿WV�RI�WKH�SURGXFW��

A majority of vendors reported a steady increase in demand and a steady or decreasing trend in supply. Our research 
indicates a marked increase in demand, however, our observations strongly suggest that the vendors’ perceived decrease 
in supply is a misconception based on possible competition for stock. Our 2013 estimates reveal a market that has, in only 
WKUHH�\HDUV��PRUH�WKDQ�GRXEOHG�LQ�YROXPH��LQFUHDVHG�E\������LQ�YDOXH��DQG�QHDUO\�WULSOHG�WKH�HVWLPDWHG�QXPEHU�RI�PREXOLGV�
killed to supply the market. We also recorded a substantial increase in prices across the market.
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While this dramatic increase in market volume may in 
SDUW�UHÀHFW�FRQVHUYDWLYH�PDUNHW�HVWLPDWHV�LQ�������WKHUH�
are undeniable indications that the Peng Yu Sai market 
has increased substantially over the past three years and 
LV�FRQWLQXLQJ�WR�H[SDQG��&RQ¿UPLQJ�WKH�FDOFXODWHG�WUHQGV�
IURP� YHQGRU�UHSRUWHG� VDOHV� YROXPHV�� RQ�WKH�JURXQG�
observations revealed a striking overall increase in Peng 
Yu Sai stock available for sale across the markets. In most 
VKRSV��D�IHZ��NJ�EDJV�RI�Peng Yu Sai�UHFRUGHG�LQ������KDG�
LQFUHDVHG�WR�PDQ\�EDJV�LQ�������7KLV�REYLRXV�LQFUHDVH�LQ�
LQYHQWRU\�� FRPELQHG�ZLWK�DQ� LQFUHDVH� LQ�SULFHV�� IXUWKHU�
LQGLFDWHV�D�UDSLG�DQG�VXEVWDQWLDO�JURZWK�LQ�GHPDQG�

7KLV�FRQFOXVLRQ�LV�FRQVLVWHQW�ZLWK�UHSRUWV�IURP�YHQGRUV�
RI�LQFUHDVLQJ�GHPDQG��ZKLOH�DGGLWLRQDO�HYLGHQFH�VXJJHVWV�
D�PXFK�ZLGHU�FXVWRPHU�EDVH��,Q�������Peng Yu Sai�ZDV�
PDUNHWHG�GLUHFWO\�WR�FRQVXPHUV�DW�VWRUHV��1RZ��Peng Yu 
Sai�LV�YLVLEOH�LQ�WKH�PDVV�PHGLD��,Q�������WKH�SURGXFW�ZDV�
HYHQ�IHDWXUHG�RQ�D�PDLQVWUHDP�&DQWRQHVH�WHOHYLVLRQ�VKRZ��
7KH�VKRZ��HQWLWOHG�³*RRG�6RXS��6SHFLDO�)LQG�́ �IHDWXUHG�D�
SKDUPDFLVW� IURP� *XDQJ]KRX� 3URYLQFLDO� 7&0� +RVSLWDO�

demonstrating cooking techniques and recommending 
the soup for general good health and to aid in recovery 
from a variety of illnesses. Peng Yu Sai� LV� DOVR� QRZ�
promoted for regular monthly use as a detoxifying health 
tonic. 

Online visibility of the product suggests an expanding 
FXVWRPHU� EDVH�� $� ����� ,QWHUQHW� VHDUFK�� XVLQJ� WKH�PRVW�
SRSXODU�&KLQHVH�RQOLQH�PDUNHW�VLWH��7DR%DR�±�HVWLPDWHG�
DW� WZLFH� WKH� VL]H� RI� HED\� DQG� $PD]RQ� FRPELQHG� ±�
UHYHDOHG�WZR�SDJHV�RI�Peng Yu Sai�IRU�VDOH�YLD����YHQGRUV��
7KH�SURGXFWV�IRU�VDOH�LQFOXGHG�DOO�WKUHH�PREXOLG�VSHFLHV�
FRPPRQO\� IRXQG� LQ� WKH� *XDQJ]KRX� PDUNHWV� ±� Manta 
spp���M. tarapacana��DQG�M. japanica��$�*RRJOH�VHDUFK�
using the Chinese characters for Peng Yu Sai revealed 
��������UHVXOWV�LQFOXGLQJ�SURGXFW�SUHSDUDWLRQ�DQG�UHFLSH�
VXJJHVWLRQV�� 7KLV� SURJUHVVLRQ� IURP� QLFKH�PDUNHWLQJ� WR�
mainstream promotion of Peng Yu Sai�ZLOO� OLNHO\�UHVXOW�
in continuing and more rapid expansion of demand for 
the product.

0DQWD�JLOO�SODWH�IRU�VDOH�LQ�D�*XDQJ]KRX�PDUNHW

*:H�HVWLPDWHG� WKH�QXPEHU�RI�DQLPDOV� UHSUHVHQWHG�E\�DYDLODEOH�PDUNHW� VWRFN�YLD� UDWLR�RI�ERG\�VL]H� WR�NLORJUDPV�RI�GULHG�JLOO�SODWHV�
GHWHUPLQHG�IURP������¿VKHULHV�VXUYH\V�LQ�,QGRQHVLD��6UL�/DQND�DQG�IURP�D�PREXOLG�SURFHVVLQJ�SODQW�LQ�&KLQD��ZKLFK�ZDV�WKHQ�FRQ¿UPHG�
E\�ZHLJKLQJ�JLOO�VHJPHQWV�LQ�WKH�*XDQJ]KRX�PDUNHWV�



TOXICOLOGY AND USES
12

2013-14 MARKET SURVEYS, GUANGZHOU, CHINA

13

©2014 WILDAID

7KRXJK�QRW�RI¿FLDOO\� UHFRJQL]HG�DV�7UDGLWLRQDO�&KLQHVH�
0HGLFLQH E\�PRVW� 7&0� SUDFWLWLRQHUV�� KRVSLWDOV�� QRU� LQ�
DQ\�UHFRJQL]HG��VWDQGDUG�7&0�PHGLFDO�JXLGHV��LQGXVWU\�
PDUNHWLQJ� DSSHDUV� WR� EH� LQFUHDVLQJO\� XVHG� WR� SURPRWH�
Peng Yu Sai� IRU� JUHDWHU� DFFHSWDQFH� DFURVV� D� EURDGHU�
GHPRJUDSKLF�DV�D�µKHDOWK\¶�VRXS��$OO�LQWHUYLHZHG�YHQGRUV�
VWDWHG�WKDW�WKH\�SURPRWH�WKH�SURGXFW�WR�WKHLU�FXVWRPHUV�
WR� UHPRYH� WR[LQV� IURP� WKH� ERG\�� WKXV� FXULQJ� RU� DLGLQJ�
LQ� UHFRYHU\� IURP�D� UDQJH�RI� DLOPHQWV�� LQFOXGLQJ� FDQFHU��
DFQH��IHYHU��FKLFNHQ�SR[��DQG�FKURQLF�FRXJK�±�D�FRPPRQ�
FRPSODLQW� LQ� *XDQJ]KRX�� 9HQGRUV� IXUWKHU� FODLP� WKDW�
WKH� SURGXFW� ERRVWV� WKH� LPPXQH� V\VWHP� LQ� JHQHUDO� DQG�
UHFRPPHQG� WKDW� WKHLU� FXVWRPHUV� EX\� VPDOO� EXW� UHJXODU�
DPRXQWV� RI� Peng Yu Sai� PRQWKO\� WR� PDLQWDLQ� JRRG�
KHDOWK� E\� UHGXFLQJ� WR[LQV� LQ� WKH� EORRG�� ORZHULQJ� ERG\�
WHPSHUDWXUH�� DQG� DLGLQJ� LQ�EORRG� FLUFXODWLRQ��2XU������
YHQGRU�VXUYH\�UHYHDOHG�D�QHZ�¿QGLQJ��YHQGRUV�UHFRPPHQG�
Peng Yu Sai�WR�QHZ�PRWKHUV�WR�DLG�LQ�ODFWDWLRQ�

'HVSLWH�WKHVH�FODLPV��WR[LFRORJ\�WHVWLQJ�E\�DQ�LQGHSHQGHQW�
ODERUDWRU\�IRXQG�Arsenic, Cadmium, Mercury, and 
Lead�LQ�DOO�PDQWD�DQG�PREXOD�GULHG�JLOO�SODWHV�VDPSOHG�
���� 7KH�KLJKHVW� VDPSOHG� OHYHOV� RI�$UVHQLF� DQG�&DGPLXP�
ZHUH� ������ PJ�NJ� DQG� ����� PJ�NJ� UHVSHFWLYHO\�� IDU�
H[FHHGLQJ�SHUPLVVLEOH� OLPLWV� IRU�KHDY\�PHWDOV� LQ�KHUEDO�
PHGLFLQHV�DQG� IRRGV�DV�RXWOLQHG�E\� WKH�3KDUPDFRSRHLD�
RI�&KLQD��WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2���WKH�8�6��
)RRG� DQG�'UXJ� $GPLQLVWUDWLRQ� �)'$��� DQG� 6LQJDSRUH¶V�
+HDOWK� 6FLHQFHV� $XWKRULW\� �+$6�������� 7KH� KLJKHVW� OHYHO�
RI� 0HUFXU\� ������ PJ�NJ�� IRXQG� LQ� WKH� *XDQJ]KRX�
VDPSOHV� DSSURDFKHG� WKH� ����� PJ�NJ� SHUPLVVLEOH� OLPLW�
RI� WKH�3KDUPDFRSRHLD�RI�&KLQD��+RZHYHU��DQ\�H[SRVXUH�
WR�0HUFXU\� ±� HYHQ� VPDOO� DPRXQWV� ±� LV� D� WKUHDW� WR� WKH�
GHYHORSPHQW� RI� WKH� FKLOG� LQ� XWHUR� DQG� LQ� HDUO\� OLIH�� ,Q�
DGXOWV�DQG�FKLOGUHQ��0HUFXU\�FDQ�KDYH�WR[LF�HIIHFWV�RQ�WKH�
QHUYRXV��GLJHVWLYH��DQG� LPPXQH�V\VWHPV��DQG�RQ� OXQJV��
NLGQH\V��VNLQ��DQG�H\HV��0HUFXU\�LV�FRQVLGHUHG�E\�:+2�
WR�EH�RQH�RI�WKH�WRS�WHQ�FKHPLFDOV�RI�PDMRU�SXEOLF�KHDOWK�
FRQFHUQ�����

$OWKRXJK� OHYHOV� RI� /HDG� IRXQG� LQ� WKH� VDPSOHV� GLG� QRW�
H[FHHG� DQ\� SXEOLVKHG�� SHUPLVVLEOH� OHYHOV�� WKH� SUHVHQFH�
RI�/HDG�LQ�IRRG�LV�D�VHULRXV�FRQFHUQ�EHFDXVH�RI�LWV�DFXWH�
WR[LFLW\� HYHQ� DW� WUDFH� OHYHOV�� 1XPHURXV� VWXGLHV� KDYH�
UHYHDOHG� WKDW� /HDG� FDQ� DGYHUVHO\� DIIHFW� WKH� FHQWUDO�
DQG� SHULSKHUDO� QHUYRXV� V\VWHP�� JURZWK� DQG� FRJQLWLYH�
GHYHORSPHQW�� WKH� UHQDO� V\VWHP�� EORRG� FLUFXODWLRQ�� DQG�
FDQ�FDXVH�GHDWK����

,PSRUWDQWO\�� WKHUH� DUH� VLJQL¿FDQW� KHDOWK� ULVNV�
DVVRFLDWHG�ZLWK� WKH� LQJHVWLRQ� RI� $UVHQLF� DW� WKH�
KLJK�OHYHOV�IRXQG�LQ�Peng Yu Sai�VDPSOHV�±�XS�WR�
���WLPHV�WKH�SHUPLVVLEOH�OLPLW�RI�3KDUPDFRSRHLD�
RI� &KLQD�� $UVHQLF� WDUJHWV� ZLGHO\� GLVSHUVHG� HQ]\PH�
UHDFWLRQV�� DIIHFWLQJ� QHDUO\� DOO� RUJDQ� V\VWHPV�� DQG� KDV�
EHHQ� OLQNHG� WR�YDULRXV� W\SHV�RI� FDQFHU��7KH�DVVRFLDWLRQ�
EHWZHHQ�FKURQLF�$UVHQLF�H[SRVXUH�DQG�FDQFHU�LV�VWURQJHVW�
IRU�VNLQ��OXQJ��DQG�EODGGHU�FDQFHU��,QJHVWLRQ�RI�KLJK�OHYHOV�
RI� &DGPLXP� DV� IRXQG� LQ�Peng Yu Sai� VDPSOHV� ±�PRUH�
WKDQ� WULSOH� WKH� SHUPLVVLEOH� OLPLW� RI� 3KDUPDFRSRHLD� RI�
&KLQD�±�FDQ�DOVR�FDXVH�VHULRXV�WR[LFRORJLFDO�LPSDFWV�RQ�
KXPDQ�KHDOWK��7KH�NLGQH\��HVSHFLDOO\�WKH�UHQDO�WUDFW�� LV�
WKH�FULWLFDO�RUJDQ�DIWHU�H[SRVXUH�WR�&DGPLXP��([FUHWLRQ�
LV�VORZ��DQG�UHQDO�DFFXPXODWLRQ�RI�&DGPLXP�PD\�UHVXOW�
LQ�LUUHYHUVLEOH�GDPDJH������

*LYHQ�LQLWLDO�WR[LFRORJ\�UHVXOWV�IURP�Peng Yu Sai�VDPSOHV�
WDNHQ�LQ�WKH�*XDQJ]KRX�PDUNHWV��LW�LV�RI�SDUWLFXODU�FRQFHUQ�
WKDW�WKH�SURGXFW�LV�FXUUHQWO\�SURPRWHG�IRU�FRQVXPSWLRQ�
E\�ODFWDWLQJ�PRWKHUV�DQG�IRU�FKLOGUHQ�ZLWK�FKLFNHQ�SR[��
DQG�LV�SURPRWHG�E\�YHQGRUV�IRU�FRQVLVWHQW�DQG�FRQWLQXDO�
FRQVXPSWLRQ�RQ�D�PRQWKO\�EDVLV��7KH�SUHVHQFH�RI�WKHVH�
WR[LQV�LQ�Peng Yu Sai��DW�GDQJHURXVO\�KLJK�OHYHOV�LQ�PDQ\�
RI�WKH�VDPSOHV�WHVWHG��GLUHFWO\�FRQWUDGLFWV�FODLPV�RI�WKH�
SURGXFW� SURYLGLQJ� KHDOWK� EHQH¿WV� YLD� GHWR[L¿FDWLRQ��
$GGLWLRQDOO\�� ���� RI� ������ UHVSRQGHQWV� WR� D� EURDG�
FRPPXQLW\�VXUYH\�LQ�*XDQJ]KRX�DUH�FXUUHQWO\�XQDZDUH�
WKDW�KHDY\�PHWDOV�DUH�IRXQG�LQ�Peng Yu Sai��

Table 1: Peng Yu Sai Toxicology Results, Guangzhou Markets 2013

Metal Highest 
Measured 

Sample 
mg/kg

Maximum Permissible Concentration (mg/kg)

Pharmacopoeia 
of China 

Health Science Authority 
(Singapore) 

World Health 
2UJDQL]DWLRQ�

US Food and Drug 
Administration 

Arsenic 40.20 2.00 5.00 10.00 10.00

Cadmium 0.98 0.30 0.05 0.20 0.30

Copper 14.60 20.00 150.00 20.00 20.00

Lead 1.62 5.00 20.00 10.00 10.00

Mercury 0.19 0.20 0.50 1.00 1.00

Zinc 41.50 NA NA 50.00 50.00

Maximum Permissible Concentrations Sources:
(1) Li S., Fang Y., Ning H., and Wu Y. 2012. Heavy Metals in Chinese Therapeutic Foods and Herbs, J. Chem. Soc. Pak., Vol. 34, No.5. 
����:RQJ�7���/HH�)���+X�*���&KDQJ�/���:DQJ�;��DQG�)X�3��������6XUYH\�RI�+HDY\�0HWDO�DQG�2UJDQRFKORULQH�3HVWLFLGH�&RQWDPLQDQWV�LQ�
&RPPHUFLDO�/LQJ]KL�3URGXFWV��-RXUQDO�RI�)RRG�DQG�'UXJ�$QDO\VLV��9RO������1R�����������3DJHV���������
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CONSUMER  AWARENESS
A 2014 online survey of 1,000 Guangzhou citizens found that only 33% of 
respondents had heard of Peng Yu Sai, suggesting that the market has ample 
room to grow as the product becomes even more visible. An additional survey  
IRFXVHG�VSHFL¿FDOO\�RQ�FRQVXPHUV�RI�Peng Yu Sai in Guangzhou found that 92 out 
of 100 respondents learned of the product from friends or relatives, suggesting 
that primary marketing via mainstream media may have up to a tenfold reach 
when combined with subsequent word-of-mouth. 

These surveys also suggest that a strategy to promote Peng Yu Sai for general 
KHDOWK�� UDWKHU� WKDQ� VROHO\� IRU� VSHFL¿F� DLOPHQWV�� PD\� EH� VXFFHHGLQJ�� ���� RI�
UHVSRQGHQWV�VWDWHG�D�SHUFHSWLRQ�RI�JHQHUDO�KHDOWK�EHQH¿WV��DV�RSSRVHG�WR�����
WKDW�VWDWHG�D�SHUFHSWLRQ�WKDW�WKH�SURGXFW�ZDV�LQWHQGHG�WR�WDUJHW�VSHFL¿F�LOOQHVVHV���
and most customers reported purchasing Peng Yu Sai on a monthly basis. The 
survey’s results further revealed a demographic of Peng Yu Sai consumers 
comprised primarily of working mothers/wives, over 40 years of age, who are the 
primary purchasers for their households and who retain traditional living habits 
of Cantonese, especially cooking soups with different ingredients according to 
the season and physical condition of the family.����

%RWK� VXUYH\V� UHYHDOHG� VSHFL¿FV� DERXW� WKH�SURIRXQG�GHDUWK�RI� DFFXUDWH�� SXEOLF�
LQIRUPDWLRQ�RQ� WKH�FXOWXUDO�RULJLQV� �RU� ODFN� WKHUHRI���GDQJHUV�RI�FRQVXPSWLRQ��
and sources of Peng Yu Sai. Eighty-three percent of online survey respondents 
believe, incorrectly, that Peng Yu Sai�LV�UHFRJQL]HG�E\�RI¿FLDO�7&0� Ninety-nine 
percent of surveyed Peng Yu Sai consumers are currently unaware that heavy 
metals are found in the product, and less than half of respondents who had heard 
about Peng Yu Sai knew the source of Peng Yu Sai itself. Only 6% of consumers 
were aware of manta rays’ threatened status, or that China now has a duty to 
ensure sustainable trade in manta rays through the bylaws of CITES.

While the surveys demonstrate a marked lack of public awareness, they 
also suggest that market demand is potentially elastic with respect to new 
information, and that a targeted demand-reduction campaign is a viable and 
WLPHO\� FRQVHUYDWLRQ� VWUDWHJ\� LQ� WKDW� ���� RI� VXUYH\HG� FRQVXPHUV� VWDWHG� WKH\�
would purchase or consume less given knowledge of heavy metals in the product.  
Additionally, 91% of respondents expressed a willingness to reduce or stop 
consumption of Peng Yu Sai in support of wildlife protections. 
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Global manta and mobula ray population numbers are 
currently unknown.(11) However, these species don’t begin 
reproduction until 8-10 years+ of age, are long-lived at 40 
years+, and reproduce slowly; for example, manta rays have a 
single pup every 2-5 years. Meanwhile, the estimated global 
landings of these rays, in 2010, were 94,000 mobula rays 
and 3,400 manta rays.(12) Additionally,  “Factors including 
illegal, underreported, [unregulated] and unrecorded 
¿VKHULHV�VXJJHVW�WKDW�WKH�WRWDO�QXPEHU�RI�PREXOD�UD\V�ODQGHG�
LQ�JOREDO�¿VKHULHV�LV�OLNHO\�WR�EH�VLJQL¿FDQWO\�JUHDWHU�WKDQ�WKH�
�������DFFRXQWHG�IRU�LQ�WKH�DJJUHJDWH�¿VKHULHV�GDWD�́ (13) In 
DUHDV�ZLWK�WDUJHWHG�¿VKHULHV�IRU�PDQWD�UD\V��ORFDO�SRSXODWLRQ�
declines as high as 86%, over six years, were documented; 
DQG�LQ�DUHDV�RI�LQWHQVH�WDUJHWHG�¿VKLQJ��VXFK�DV�/DPDNHUD��
Indonesia and the Sea of Cortez in Mexico, there is evidence 
of local, commercial extinctions.(14)

Strict international regulation of trade in manta 
products under CITES Appendix II is scheduled to 
go into effect September 2014.(15)

Currently, there are two recognized species of manta, M. 
birostris and M. alfredi��ERWK�FODVVL¿HG�RQ�WKH�,QWHUQDWLRQDO�
8QLRQ� IRU� WKH� &RQVHUYDWLRQ� RI� 1DWXUH¶V� �,8&1�� 5HG� /LVW�
as ‘Vulnerable’ to extinction globally. Mobula species, 
VSHFL¿FDOO\�M. japanica and M. tarapacana are IUCN-listed 
as ‘Near Threatened’ globally/‘Vulnerable’ in Southeast Asia 
DQG�'DWD�'H¿FLHQW��UHVSHFWLYHO\�(16)

In March 2013, in response to evidence of increased market 
demand and local population declines, the Convention on 
International Trade in Endangered Species (CITES, CoP-
16) voted to include manta rays (M. birostris, M. alfredi) on 
Appendix II – an action that means increased protection, 
but allows legal and sustainable trade. “Appendix II includes 
species not necessarily threatened with extinction, but in 
which trade must be controlled in order to avoid utilization 
LQFRPSDWLEOH� ZLWK� WKHLU� VXUYLYDO�´(17) Giant manta rays 
(M. birostris) are also listed under Appendix I & II of the 
Convention Migratory Species (CMS) which applies to 
“migratory species that have been categorized as being in 
GDQJHU�RI�H[WLQFWLRQ�WKURXJKRXW�DOO�RU�D�VLJQL¿FDQW�SURSRUWLRQ�
of their range...[and therefore] states strive towards strictly 
protecting these animals, conserving or restoring the 
habitats in which they live, mitigating obstacles to migration 
and controlling other factors that might endanger them. 
They shall also prohibit the taking of such species, with very 
UHVWULFWHG�VFRSH�IRU�PDNLQJ�H[FHSWLRQV�´(18)

Several nations and territories now protect some or all 
mobulid ray species in their territorial waters.  However, 
overall, these protections are likely inadequate to protect 
these vulnerable species throughout their circumglobal 
range. For example, legal protections of mobula species 
are far less common than for manta species, and most 
of the laws protecting manta rays only apply to one of the 
two manta species, M. birostris. New protections since the 
publication of The Global Threat to Manta and Mobula 
Rays, 2011 Report include CITES-Appendix II listing for 
both manta species, protections for M. birostris by the 
European Union and Australia, Palau’s declaration to end 
FRPPHUFLDO�H[SRUW�RI�DOO�¿VKHULHV�SURGXFWV�LQFOXGLQJ�UD\V(19), 
West Manggarai/Komodo’s establishment of a shark and 
manta ray sanctuary(20)��DQG�PRVW�UHFHQWO\�DQG�VLJQL¿FDQWO\��
Indonesia’s national protection of both manta ray species 
announced in January 2014 (Fisheries and Maritime Affairs 
Ministerial Decree. [Permen No.04/2014] on Manta Ray 
Protection Status)(21), following the full protection of all 
mobula rays throughout the 46,000 sq km Regency of Raja 
Ampat, Indonesia, enacted in late 2010.(22) 

7R� GDWH�� D� VLJQL¿FDQW� JDS� LQ� LQWHUQDWLRQDO� FRQVHUYDWLRQ�
and management persists because no Regional Fisheries 
Management Organization (RFMO) has passed any 
regulation to protect, manage, or monitor bycatch or directed 
catch of any mobulid species. 

2013 TOURISM VALUE

0DQWD� DQG�PREXOD� UD\� SRSXODWLRQV�PD\� DOVR� EHQH¿W� IURP�
their increasing economic value, alive, in the ecotourism 
and scuba diver/travel markets. A 2013 study found that 
23 countries in which manta ray watching operations met 
the research criteria, an estimated direct revenue to dive 
operators from manta ray dives and snorkels was calculated 
at over US$73 million annually with associated tourism 
expenditures, comprising US$140 million annually. The 
study further found that ten countries accounted for nearly 
93% of the global revenue estimate; Japan, Indonesia, the 
Maldives, Mozambique, Thailand, Australia, Mexico, United 
States, the Federated States of Micronesia, and Palau. 
The study concludes that in many areas where directed 
¿VKHULHV� IRU�PDQWDV�DUH�NQRZQ�WR�RFFXU�� WKH\�RYHUODS�ZLWK�
manta tourism sites or the migratory range on which these 
sites depend, and are, therefore, likely unsustainable and 
detrimental to economically and ecologically valuable manta 
ray watching tourism.(23) 
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Table 3: Protection Status Of Manta And Mobula Rays - National / State* 
Location Mantas Mobulas

Australia M. birostris

Australia - Christmas and Cocos (Keeling) Islands (Territories) All rays

%UD]LO genus Manta genus Mobula

Croatia (EU) M. mobular

Ecuador M. birostris M. japanica, M. thurstoni, 
M. munkiana, M. tarapacana

European Union (EU) (all member States) M. birostris

Federated States of Micronesia (FSM) - Yap (State) genus Manta

Indonesia genus Manta

Indonesia - Raja Ampat (Regency) genus Manta genus Mobula

Indonesia - West Manggarai/Komodo (Regency) genus Manta

Maldives All rays product export ban

Malta (EU) M. mobular

Mexico M. birostris M. japanica, M. thurstoni, M. munkiana, 
M. tarapacana, M. hypostoma

New Zealand M. birostris M. japanica

Philippines M. birostris

USA - Commonwealth of the Northern Mariana Islands (Territory) All rays

USA - Florida (State) genus Manta genus Mobula

86$���*XDP��7HUULWRU\� All rays

USA - Hawaii (State) genus Manta

Table 4: Protection Status Of Manta And Mobula Rays - International
Location Mantas Mobulas

Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES) - Appendix II genus Manta

Convention on the Conservation of Migratory Species of Wild Ani-
mals (CMS) - Appendix I & II M. birostris

Convention on the Conservation of European Wildlife & Natural 
Habitats (Bern Convention) M. mobular

Protocol concerning Specially Protected Areas and Biological Di-
versity in the Mediterranean (Barcelona Convention) - Appendix II M. mobular

*As of May 2014. This is not a complete listing of all marine protected areas where mobulid species may be protected.

Table 2: Characteristics of the Family Mobulidae (IUCN 2011) 

Blue highlights signify species commonly encountered in 2011 and 2013 market surveys

6FLHQWL¿F�
Common Names

IUCN
&ODVVL¿FDWLRQ

Distribution Size 
(DW)

Population 
Trend

Fishery

Manta birostris
Oceanic Manta Ray Vulnerable

Circumglobal, 
tropical and 
subtropical

680cm Decreasing Target and 
Bycatch

Manta alfredi
Reef Manta Ray Vulnerable

Circumglobal, 
tropical and 
subtropical

450cm Decreasing Target and 
Bycatch

Mobula eregoodootenkee
Long-horned Pygmy Devilray Near Threatened Wide, Tropical Indo-

:HVW�3DFL¿F 100cm Unknown Target and 
Bycatch

Mobula hypostoma
Atlantic Devilray 'DWD�'H¿FLHQW Western Atlantic 120cm Unknown Bycatch

Mobula japanica
Spine Tail Devilray

Near-Threatened, 
Vulnerable in SE Asia Circumglobal 310cm Unknown Target and 

Bycatch

Mobula kuhlii
6KRUW¿Q�3\JP\�'HYLOUD\ 'DWD�'H¿FLHQW

Indian Ocean and 
Western Central 
3DFL¿F

119cm Decreasing Target and 
Bycatch

Mobula mobular
*LDQW�'HYLOUD\ Endangered

Mediterranean and 
possibly North At-
lantic

520cm Decreasing Bycatch

Mobula munkiana
Pygmy Devilray Near Threatened (DVWHUQ�3DFL¿F 110cm Unknown Target and 

Bycatch

Mobula rochebrunei
/HVVHU�*XLQHDQ�'HYLOUD\ Vulnerable Eastern and South-

western Atlantic 133cm Unknown Target and 
Bycatch

Mobula tarapacana
6LFNOH¿Q�'HYLOUD\ 'DWD�'H¿FLHQW

Probably 
Circumglobal, 
,QGLDQ��3DFL¿F��
Atlantic

370cm Unknown Target and 
Bycatch

Mobula thurstoni
%HQW¿Q�'HYLOUD\

Near Threatened, 
Vulnerable in SE Asia

Circumglobal, tem-
perate, and tropical 180cm Unknown Target and 

Bycatch
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CONSERVATION
CRITICAL NEED: Despite positive steps taken over 
the last few years, our current gill plate market survey 
UHVXOWV� VXJJHVW� DQ� XQVXVWDLQDEOH� WUHQG� RI� LQWHQVL¿HG�
marketing efforts by gill plate traders and increasing 
demand for Peng Yu Sai across a broader consumer 
base. The market is also putting customers at risk due 
to high heavy metal content detected in Peng Yu Sai. 
Given mobulids’ slow reproduction, compelling evidence 
WKDW�¿VKHULHV�DUH�XQVXVWDLQDEOH��DQG�WKH�FXUUHQW�PDUNHW�
expansion, it is clear that immediate action to protect 
manta and mobula populations is an urgent priority. We 
recommend the following actions:

1. TRADE MORATORIUMS 

*LYHQ� WKH� GLI¿FXOW\� LQ� UHJXODWLQJ� ¿VKHULHV� DQG� ODFN� RI�
PDQDJHPHQW� DQG� ¿QDQFLDO� UHVRXUFHV� LQ� PRVW� PREXOLG�
range states, the single, most urgently needed measure 
that could substantially reduce pressure on mobulids is a 
moratorium on the import and sale of mobulid gill plates 
in China. With the vast majority of the trade centered in 
Guangzhou, China has an opportunity to make a profoundly 
positive impact on the conservation of manta and mobula 
rays by instituting a Peng Yu Sai trade moratorium. 
China has already banned the purchase and consumption 
RI� VKDUN�¿QV�DW�RI¿FLDO�JRYHUQPHQW� IXQFWLRQV��DQ�DFWLRQ�
WKDW�PD\�KDYH�FRQWULEXWHG�VLJQL¿FDQWO\�WR�D�GHFOLQH�LQ�WKH�
WUDGH�RI�VKDUN�¿QV�IURP�LPSHULOHG�SRSXODWLRQV��JOREDOO\��
By comparison, the trade in mobulid gill plates is only a 
VPDOO�IUDFWLRQ�RI�WKH�VKDUN�¿Q�WUDGH�±�HVWLPDWHG�DW�86����
WR�86����PLOOLRQ� DQQXDOO\� �:LOG$LG� ������ DV� FRPSDUHG�
WR�86�����WR��86����PLOOLRQ�IRU�WKH�VKDUN�¿Q�WUDGH������$�
national proposal to ban the trade of all manta and mobula 
gill plates would have a nominal economic impact. Further, 
our online study strongly suggests that such a move could 
¿QG� UDSLG� EURDG�VFDOH� DFFHSWDQFH�� ���� RI� UHVSRQGHQWV�
agreed that conservation measures should be taken to 
SURWHFW� PDQWDV�� DQG� ���� DJUHHG� WKDW� WKH� JRYHUQPHQW�
should limit the trade of Peng Yu Sai to accomplish this 
protection. 

2. CONSUMER EDUCATION

$�:LOG$LG�FRQVXPHU�HGXFDWLRQ��PXOWL�PHGLD�FDPSDLJQ�±�
including a social media component via China’s version 
RI� 7ZLWWHU��:HLER� ±� IRFXVHG� LQ�*XDQJ]KRX�� HQFRXUDJHV�
the public to voluntarily reject Peng Yu Sai. Education 
DQG�PHGLD� RXWUHDFK� EHJDQ� LQ�*XDQJ]KRX� LQ�0D\� ������
stressing the extreme vulnerability of manta and mobula 
UD\V�� WKH� ODFN� RI� KHDOWK� EHQH¿WV� IURP� Peng Yu Sai, 
alternative remedies, the dangers of toxic heavy metals 
found in Peng Yu Sai samples, and the protected status of 
Manta species. When the buying stops, the killing can too.

3. FISHERIES REGULATIONS

We recommend that all Regional Fishery Management 
Organizations enact a “no retention” policy for mobulids, 
along with mandatory bycatch reduction measures in 
regions where manta and mobula ray populations are 
found.

Globally, and especially in regions where manta and 
mobula rays are being targeted most intensively, nations 
should institute and implement regulations prohibiting 
the catch and trade of manta and mobula rays. Protection 
initiatives must be focused initially on the largest known 
¿VKHULHV�� LQFOXGLQJ� 6UL� /DQND�� ,QGLD��0R]DPELTXH�� DQG�
UHJLRQV� LQ� &HQWUDO� DQG� 6RXWK� $PHULFD� ZLWK� SDUWLFXODU�
focus on Peru. The newly enacted manta protection law 
LQ� ,QGRQHVLD� PXVW� QRZ� EH� LPSOHPHQWHG� DQG� HQIRUFHG�
effectively. Protection of critical habitats, particularly key 
aggregation sites, should be a primary focus, with seasonal 
UHJXODWLRQV�UHVWULFWLQJ�DOO�KDUPIXO�¿VKLQJ�SUDFWLFHV�LQ�RU�
near any mobulid aggregation areas. 

4. ECONOMIC ALTERNATIVES

Responsible dive tourism is often a viable and lucrative 
RSWLRQ� WKDW� RIIHUV� PXOWLSOH� FRQVHUYDWLRQ� EHQH¿WV�� VLQFH�
LW�SURYLGHV�D� ORQJ�WHUP�VXVWDLQDEOH� VRXUFH�RI� LQFRPH�DV�
ZHOO� DV� D� VWURQJ� LQFHQWLYH� WR� SURWHFW� FKDULVPDWLF�PHJD�
fauna.�����$GGLWLRQDOO\�� LW�SURYLGHV�DQ� in-situ educational 
and transformative experience for participants. Coastal 
communities located along major pelagic migration 
corridors or aggregating sites for mobulid rays could 
EHQH¿W�JUHDWO\� IURP�HFRWRXULVP�GHYHORSPHQW�SURJUDPV��
Ecotourism development should include a code of conduct 
for operators to ensure that the manta and mobula rays 
are not harassed or negatively impacted by unregulated 
boat and tourist activities.  

)RU�H[DPSOH��LQ�/DPDNHUD��,QGRQHVLD��VLWH�RI�WKH�ODUJHVW�
NQRZQ�PDQWD�¿VKHU\�LQ�WKH�ZRUOG��WDNLQJ�EHWZHHQ�����
����� RFHDQLF� PDQWDV� HDFK� \HDU�� RSSRUWXQLWLHV� H[LVW� WR�
transition to sustainable ecotourism focused on manta 
and mobula rays, whale sharks, whales and dolphins. With 
,QGRQHVLD¶V�DQQRXQFHPHQW�RI�D�IXOO�SURWHFWLRQ�IRU�PDQWD�
UD\V� LQ� -DQXDU\� ������ RXWUHDFK� DQG� FRRUGLQDWLRQ� ZLWK�
/DPDNHUD� YLOODJH� OHDGHUV� LV� FUXFLDO� DQG� QRZ� XQGHUZD\��
:LOG$LG¶V� FRPPXQLW\� RXWUHDFK� HIIRUWV� LQFOXGH� ZRUNLQJ�
directly with communities to facilitate transitions to 
sustainable alternative livelihoods, leveraging education 
DQG�RXWUHDFK�¿OPV��LPDJHU\��DQG�FHOHEULW\�PHVVDJLQJ��DQG�
HQJDJLQJ�NH\�,QGRQHVLDQ�)LVKHULHV�0LQLVWU\�SHUVRQQHO�WR�
ensure their full commitment to implementation of the 
manta protection law. This initiative sets the stage to 
move into substantive dialogue on transitioning what is 
believed to be the single largest manta ray landing site 
LQ�WKH�ZRUOG�IURP�D�¿VKHULHV�LQFRPH�WR�D�WRXULVP�EDVHG�
income from manta rays, and may provide a model for 
other communities around the world.
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POPULATIONS OF MANTA AND MOBULA RAYS ARE FACING EXTREME THREATS. 

WE MUST ACT BEFORE THEY ARE LOST FOREVER.


