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Introduction: This paper examines the resource sharing issues in protecting an 
endangered marine species, the Indo-Pacific humpback dolphin of western Taiwan 
(Sousa chinensis). This coastal species is believed to have a remaining population of 
possibly only between 100 and 200 animals and is subjected to pressures from habitat 
destruction, fisheries and industrial and municipal pollution. Methods & Materials: 
The paper examines the “sharing issues” in a three step approach. First, rather than the 
perceived competition between fishers and dolphins for fish, the majority of dolphin 
diet is likely not prime species (or size) desired by industry, a fact not recognised by 
local fishers. Secondly, the level of technical interaction with fishing and marine 
industries is examined, as incidental mortality may impact the dolphin population 
significantly. Finally the most significant impact on the population may be the 
cumulative impacts of coastal development, alteration of freshwater supply to and 
coastal pollution discharged into estuaries and the inshore habitat upon which the 
dolphins depend. Results: The authors are concerned that cumulative anthropogenic 
impacts may lead to extinction of this unique population. Remedies are examined 
against the difficult political issues in this region, including international cooperation 
to incorporate the “polluter pays” principle into reducing coastal pollution in the 
waters of Taiwan. Conclusion: The political background and trans boundary 
arguments should not preclude immediate remedial environmental action to protect 
the dolphins at the national level. 
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Introduction 
 
This paper examines the resource sharing issues in protecting an endangered marine 
species, the Indo-Pacific humpback dolphin (hence “humpback dolphin”), Sousa 
chinensis (Osbeck, 1765).  This is primarily a nearshore, shallow water inhabitant that 
tends to be associated with the mouths of large rivers. It is found throughout most of 
the Indian Ocean and the Indo-Pacific region from South Africa to Australia and north 
to the East China Sea (Jefferson, 2000; Jefferson & Karczmarski, 2001; Ross et al., 
1994). 
 
Few abundance estimates of humpback dolphin populations exist.  The estimate for 
the Hong Kong/Pearl River Estuary population, probably the best studied in the 
world, number only about 1,500 individuals while another population inhabiting the 
waters off Xiamen, Fujian Province (China) probably numbers about 80-100 
individuals (see Wang et al., 2004a). 
 
There was little evidence of humpback dolphins living in the waters of Taiwan until 
Wang et al. (2004b) reported the discovery in 2002 of a small, almost certainly 
distinct population inhabiting the waters of central western Taiwan predominantly in a 
restrict area of about 100 km (linear distance) of coastal waters. 
 
Figure 1:  Map showing Humpback Dolphin survey area (grey) and sightings (dots) 
off Western Taiwan (Wang et al. 2004). Insert shows Taiwan relative to mainland 
China. 
 

 
 
 
Recent analyses based on available data resulted in an estimate of only about 100 
individuals for this population (J.Y.W., unpublished data).  This population is 
subjected to pressures from habitat destruction, fisheries and industrial and municipal 
pollution (Wang et al., 2004a,b). 
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Humpback dolphins appear to be fairly resident with a particular affinity for or 
dependence on river estuaries.  The coastal distribution of these dolphins, particularly 
in Chinese waters where human populations are immense, makes them especially 
vulnerable to the human activities in coastal regions and upstream in the water sheds 
of river systems (Reeves et al., 2003; Perrin et al., 2005). 
 
The discovery of the dolphins meant they became covered legally by Taiwan’s 
Wildlife Conservation Law, which lists humpback dolphins at the highest level of 
protection (see Wang et al., 2004a). 
 
Taiwan is still claimed as a Province of China by the People’s Republic of China 
(PRC) while local citizens are self-governed.  Taiwan has not been included in many 
international fora due to this political dispute.  Such a political background may 
impact the long term protection of the humpback dolphins in the Taiwan Strait.    
 
 
Methods 
 
Sharing of the ocean between human activity and dolphins raises issues of 
competition over limited fish stocks, technical impacts of extractive industries on 
dolphins and external costs imposed on the dolphin’s through a reduction in quality of 
the marine environment due to industrial activity.   
 
In the case of the dolphins on the west coast of Taiwan, these standard human and 
marine mammal ocean sharing issues are set in the international and geo-political 
background of the Straits of Taiwan. This adds a more difficult political dimension to 
achieving cooperative regional solutions. 
 
Key sharing issues 
 
Perceived competition between dolphins and fishers 
In Taiwan fishers fear the competition between fishers and dolphins for fish. However 
according to the study of Jefferson (2000), it appears that a large number of the prey 
are not desirable species (or size) to the fishing industry in Taiwan due to their low 
value, a fact not recognised by local fishers. 
 
This suggests that a communication program with fishers is required to address this 
damaging perception.  
 
Technical interaction between industry and dolphins 
The industrial fishing activity in the coastal areas brings an unfortunate level of 
technical interaction between fishing and marine industries and dolphins.   Visual 
inspection of dolphins revealed evidence of scarring from ropes and entanglements, 
which suggest considerable interactions and likely incidental mortality associated with 
fishing gear with subsequent negative impacts on the dolphin population.   
 
In a photographic survey of individually identifiable dolphins, about 11% of the 
individuals were found to be possessing severe scars (Wang et al, 2004b).  This 
proportion is about the same as that found for humpback dolphins of Hong Kong 
waters (Jefferson, 2000).  However, with more data, the proportion of heavily scarred 
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dolphins in Taiwanese waters was about 33% (Wang et al, 2004a).  Figure 2 
illustrates the type of scaring on several Taiwanese dolphins that were likely caused 
by interaction with fishing equipment. Visual evidence of emaciation is also evident 
with loss of donation evident below the dorsal fin. 
 
Figure 2: Dolphin with scars (Photo by: S-C Yang / FormosaCetus Research and 
Conservation Group) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Generic coastal development impacts on the dolphin’s environment 
The cumulative impacts of coastal development, alteration of freshwater supply and 
coastal pollution discharged into estuaries and the inshore habitat upon which the 
dolphins depend are thought to significantly impact on the dolphin population (Wang 
et al., 2004a). 
 
The west coast of Taiwan is highly industrialised and large human population centred 
on each side of the Taiwan Strait mean inshore dolphins will be impacted by sewage 
disposal practices.   Studies of humpback dolphins in Hong Kong found that the local 
dolphins are highly impacted by many types of human activities and carrying high 
levels of heavy metals and organochlorines (Jefferson, 2000). 
 
Figure 3: Photo of grey juvenile and white/pink adult humpback dolphin off the West 
coast of Taiwan. (Photo by: S-C Yang / FormosaCetus Research and Conservation 
Group) 
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Results 
 
Given the levels of threat to a potentially endangered population the authors are 
concerned that cumulative anthropogenic impacts may lead to extinction of a unique 
population. Remedies are examined against the difficult political issues in this region, 
including international cooperation and attention and the possible incorporation of the 
“polluter pays” principle into reducing coastal pollution in the Taiwan Strait.  
 
We see the need to approach protection of the dolphins at several levels.  We are 
concerned that the lack of scientific knowledge about the species may delay 
addressing the human impacts on this species.   
 
Do we need to know full stock information before we protect this species? 
Much of the transboundary marine resource literature examines the implications of 
managing fish resources in relation to their wider stocks.  This would lead to scientists 
requiring significant evidence as to the relationship between mainland and Taiwanese 
dolphin populations.  This may take time the species cannot afford.   
 
Given that the dolphin lives inshore, it may be that there is little managerial 
significance to a genetic link between populations on either side of the Taiwan Strait.  
Even if there is a genetic link with other populations, delaying protective measures for 
the dolphins inhabiting the eastern Taiwan Strait could result in a contraction of the 
range of humpback dolphins.  On the other hand, if the Taiwanese dolphins comprise 
a unique genetic stock (as available information suggests), deferring actions may 
result in the population declining to a critical level. 
 
“Sharing the fish” is often thought of as inter human resource allocation, but this is 
not the same as a fish sharing its marine environment with humans.  In the first, 
nations argue over catch allocations, in the latter a nation must address its own 
environmentally deleterious behaviour that is detrimental to other species.   
 
We propose that contrary to much of the marine resource sharing literature, the best 
conservation outcome in this case is for each country to act as if the stock was non-
transboundary and hence protect the resource under their control. This is due to the 
difference between this non extractive case where the core issue for the dolphins in 
either jurisdiction are the environmental costs imposed by humans on the dolphin 
population. 
 
National responsibility is consistent with the precautionary principle, where 
insufficient scientific knowledge should not delay a nation from implementing its own 
protection measures (UNFSA, 1996).   
 
Given the political tensions on either side of the Taiwan Strait and the potential 
inability to reach an agreed solution for transboundary management approaches, this 
independent pragmatic management approach is preferable to having no action while 
scientists pursue an understanding of the relationship between the populations. Given 
the low estimates (where available) of provisional humpback dolphin populations in 
Chinese waters, the need for perfect biological information may become esoteric in 
the face of the immediate and serious risk of extinction faced by the dolphins in this 
region. 

 5



Table1 summarises the policy difference that arises when one assumes a non trans 
national perspective.   
 
Table 1:  A comparison of the national versus the trans-jurisdictional approach policy 
pathways for several policy pathways required to protect the dolphin species.  
 
Policy pathways Nationally based stocks Trans -national stock

Legislation Manage under Endangered Species Act Regional cooperation required

Implement Polluter pays Manage under national legislation May need cooperative initiative

Implement technical 
restrictions on interactive 
fishing gears

Implement under national fishing legislation May need cooperative initiative

Alter perceptions of fishers Education of fishers required Education of fishers required  
 
If implementing legislation, a transboundary approach requires co-operation that may 
in fact inhibit nations taking action under their own existing national endangered 
species, “polluter pays” or fisheries legislations.  This is almost certainly more 
difficult when the two potential jurisdictions are unclear as to political boundaries 
(e.g., Taiwan claims to be a nation separate from China while China declares it to be a 
renegade province of China; however, Taiwan is self-governed and economical 
dislocated from the mainland of China; if all conservation initiatives require both 
political entities to collaborate, many species many face extinction long before the 
political disputes are resolved).  Similarly educational initiatives for fishers do not 
require a trans-national approach.   
 
Recently in Taiwan there has been development of tourism infrastructure to support a 
developing whale watching industry.  This has targeted whales species traversing the 
Straits of Taiwan, but should also consider inclusion of the white humpback dolphin.  
Taiwan now has an opportunity to protect this natural asset that is revered in 
traditional Chinese culture.  
 
Figure 4: The Humpback Dolphin was formerly revered in Chinese culture. (Photo by: 
S-C Yang / FormosaCetus Research and Conservation Group) 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
The worst outcome for the humpback dolphin would be waiting for genetic evidence 
of distinctness and other evidence supporting a serious conservation status, while 
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human activities continue to impact the endangered stock.  Unfortunately the social 
and economic cost of action to remediate the quality of the marine environment at the 
national level may encourage officials to use the lack of scientific information to 
excuse inaction for species protection.  This is contrary to national responsibilities 
under several international environmental agreements.   
 
Conclusion 
 
This paper calls for national environmental initiatives to address water quality through 
national legislation and education of fishers to protect this endangered species.  The 
political background and transboundary arguments should not preclude immediate 
remedial environmental action to be taken at the national level. 
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