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Abstract: The Yangtze finless porpoise (YFP) is an
endemic freshwater cetacean species that exclu-
sively inhabits the middle and lower reaches of
the Yangtze River basin. Since the late 1970s, the
YFP has experienced a drastic population decline
and was classified as critically endangered by
the IUCN in 2018. To save this unique species, a
range of integrated conservation measures have
been implemented, including strengthening nat-
ural habitat protection (in-situ), enhancing insur-
ance populations (ex-situ), and advancing captive
breeding and research initiatives. These efforts
have yielded significant progress in the conserva-
tion of the YFP. The natural population has been
starting to increase after a sharp decline, and the
establishment of three insurance populations has
provided a solid foundation for recovery. Addi-
tionally, advancement in captive breeding and
research has delivered crucial technical support
for population conservation. As a flagship species

of Yangtze River biodiversity and an indicator of
the river’s ecosystem health, the YFP’s integrated
conservation strategy not only benefits its own
population but also offers valuable insights for
the protection of other endangered aquatic spe-
cies in the Yangtze River and other threatened
small cetaceans worldwide.
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Introduction

The Yangtze River is the largest
river in China and Asia, and it is
also the longest river in the world
that flows through only one coun-
try, from its source to its mouth
to the sea. Known as the “Mother
River of China,” it plays a crucial
role in the nation’s culture and
economy while also supporting a
rich diversity of aquatic life (Zhang
et al., 2020). More uniquely, the
river is one of the only two big
rivers in the world that harbors
two freshwater cetacean species,
the Yangtze River dolphin or Baiji
(Lipotes vexillifer), and the Yangtze
finless porpoise (YFP) (Neophocaena
asiaorientalis) (Wang, 2009) (Fig.
1-2). However, since the late 20th
century, increasing anthropogenic
activities in the Yangtze River re-
gion have significantly altered the
habitats of both species. Despite
numerous conservation efforts,
the Baiji, the ancient freshwater
cetacean species, experienced a
dramatic population decline and
was declared functionally extinct
in 2007 (Turvey et al., 2007). This
serves as a stark warning of the
urgent need to protect the biodi-
versity and environment of the
Yangtze River.

With the disappearance of
Baiji in the Yangtze River, YFP
subsequently became the only
remaining freshwater cetacean
species in the Yangtze River.
Moreover, despite its biologi-
cal resilience to environmental
changes, its population has still
experienced a significant decline.
The first estimated population
in literature of YFP was approx-
imately 8,600 in the early 1990s
(Zhang et al., 1993). However, this
number fell to 1,800 by 2006
(Zhao et al., 2008), and further
declined to 1,045 in 2012 (Mei et
al., 2014) and 1,012 in 2017 (Huang
et al., 2020). Based on its decreas-

30°0'0"N

25°0'0"N

ARTICLE

110°0'0"E

Fig. 1. The geographic range of Baiji and Yangtze
finless porpoise.
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Fig. 2. The baiji (Yangtze River dolphin) Qigi housed in
the Baiji Dolphinarium in Wuhan.
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ing population size and rapid
decline trend, the species was
classified as critically endangered
by the ITUCN Red List in 2013
(Wang et al., 2013), and it has even
been estimated that YFP could
vanish from the main stem of the
Yangtze River within the next ten
years if no drastic conservation
measures were implemented (Mei
et al., 2012; Mei et al., 2014). Then
it has become an urgent and im-
perative task for China to save
YFP from facing a fate similar to
that of the Baiji.

The loss of the Baiji serves as
a significant lesson for the con-
servation of biodiversity in the
Yangtze River, offering invalu-
able insights and experiences for
the protection of YFP. Despite
the long-standing proposals and
implementation of various con-
servation measures, including
in-situ and ex-situ strategies as well
as captive breeding for the Baiji,
these efforts failed to be fully re-
alized due to multiple challenges
(Hao et al., 2023; Hao et al., 2024).
To protect YFP, a comprehensive
strategy that combines these ef-
forts is essential to reversing the
decline of its population and ulti-
mately promoting its recovery.

Integrated Conserva-
tion Strategy

Learning lessons from the loss of
the Baiji, it is essential to develop
and implement a comprehensive
conservation strategy. For larger
aquatic species, such as the Baiji
and the YFP, safeguarding their
natural habitats is paramount.
The establishment of protected
areas or nature reserves within
their critical habitats is a direct
and effective approach to pre-
serve these endangered species.
However, it is important to rec-
ognize that simply having several
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disconnected protected areas
or nature reserves within the
banded river ecosystem does not
guarantee effective protection
for the large free-ranging aquat-
ic animals. Since the late 1980s,
numerous hotspots of the Baiji
have been designated as nature
reserves; however, the function
of these reserves has been signifi-
cantly limited by intense human
economic activities throughout
the Yangtze region. As the overall
Yangtze ecosystem continues to
deteriorate, the Baiji population
has declined at an alarming rate.
In light of this situation, alterna-
tive approaches, such as ex-situ
conservation measures, should
be considered and integrated into
our toolbox of conservation.

The use of ex-situ conserva-
tion for large aquatic animals has
long been a topic of controversy.
Despite vigorous debate among
international cetacean specialists
regarding the ex-situ protection of
the Baiji, Chinese researchers have
remained resolute in their com-
mitment to implementing ex-situ
practices for the species. The first
ex-situ reserve for the Baiji was
established in the Swan Oxbow
in Hubei Province in 1992, and a
female Baiji was relocated to this
river-shaped lake in 1995. Unfortu-
nately, she passed away in less than
a year, primarily due to the inade-
quate infrastructure in the oxbow.
Due to the escalating difficulties
in capturing Baiji amid the rapid
decline of their natural population
and the unsatisfactory results of
the initial attempt, no additional
Baiji have been introduced into
this oxbow since that time. How-
ever, this failure does not imply
that ex-situ conservation is not
worth pursuing. On the contrary,
it underscores the need to initiate
ex-situ practices earlier and allo-
cate more resources to enhance
the infrastructure and capacity
of the ex-situ reserve. Imagine if

BCAS * 04 | 2024

a small ex-situ population of Baiji
had been successfully established
in early 1990s, the fate of the Baiji
could have been totally different.
Therefore, it is crucial to carefully
choose the right timing and invest
sufficient effort into establishing
ex-situ populations of endangered
large aquatic animals.

Captive breeding of endan-
gered cetacean species also remains
a contentious issue globally due
to numerous concerns, including
animal welfare, inbreeding, health
risks, and emotional well-being
(Nelms et al., 2021). Despite these
challenges, it can serve as a viable
strategy for maintaining a small
insurance population of endan-
gered species. Additionally, captive
breeding programs can provide
valuable insights, such as effective
handling techniques for rescue
operations, an understanding of
reproductive behaviors, knowl-
edge of health and disease man-
agement, and insights into animal
behavior, etc. These contributions
can play a critical role in the con-
servation of endangered cetaceans.
A renowned Baiji named “Qigq:”
lived in captivity for nearly 23
years, offering a unique oppor-
tunity to study this rare cetacean
species. Unfortunately, efforts to
establish a captive breeding pop-
ulation of Baiji ultimately failed
when “Zhenzhen,” the only female
Baiji captured for reproduction
with Qigi, died in an accident at-
tributed to inadequate infrastruc-
ture and limited understanding of
the species’ medical care. Despite
this setback, the potential for cap-
tive breeding to preserve a genetic
pool for endangered cetaceans
should not be overlooked. If a cap-
tive breeding population of Baiji
were maintained today, we could
explore various strategies to re-
cover their natural population. In-
stead, we are now left with a deep
sense of regret for what could have
been.



Drawing lessons from Baiji
conservation, it is crucial to inte-
grate in-situ and ex-situ measures
into a comprehensive “One Plan”
toolbox for the conservation of
YFP (Fig. 3). Key elements of this
integrated approach include:

1. Natural Habitat Protection
(In-Situ): Protecting natural habi-
tats is the most fundamental and
effective measure for conserving
endangered small cetaceans. It
is essential to identify the major
threats to the target species and
work by all means to eliminate or
mitigate these threats within des-
ignated protected areas.

2. Ez-Situ Options: Establishing
ex-situ insurance populations in
protected natural sanctuaries and/
or maintaining small captive popu-
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lations under human care can serve
as valuable tools for supporting the
survival and recovery of small ceta-
cean populations.

3. Timing of Ex-Situ Interven-
tions: The timing of introducing
ex-situ options is critical, as imple-
menting these measures requires
significant time and resources. It is
important to proceed cautiously;
hasty or forced implementation
of ex-situ actions may lead to un-
foreseen losses, especially if these
measures are introduced before the
necessary infrastructure and tools
are in place, particularly for criti-
cally endangered populations.

By thoughtfully incorporating
these elements, the effectiveness
of conservation efforts for YFP
has been significantly improved,

Fig. 3. Schematic overview of the integrated conservation strategy for
endangered small cetaceans: a case study of Yangtze finless porpoise
conservation practices (the colored line indicates the population trajec-

tory of the Yangtze finless porpoise).

establishing a model for the con-
servation of endangered small
cetaceans worldwide.

Progress in the Con-
servation of YFP

Ez-situ practices for the conser-
vation of YFP were initially in-
troduced in 1990 as a pretest to
exploring the potential for estab-
lishing an ez-situ Baiji population
in Swan Oxbow, Hubei Province,
despite the fact that the natu-
ral population of YFP was not a
major concern at that time. Co-
incidentally, the first ex-situ pop-
ulation of YFP was established
and gradually expanded through
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several introductions in the fol-
lowing years. As management ca-
pacity for the ex-situ population
grew, the number of YFP in the
oxbow began to increase rapidly
after 2010. By 2015, this popula-
tion had grown to more than 60
individuals from an initial 25 in
2010, representing a net increase
of 108% in five years (Wang, 2015).
This number continued to rise,
surpassing 100 individuals by
2021 (Hao et al., 2023). Howev-
er, during the same period, the
natural population of YFP expe-
rienced a drastic decline due to
the ongoing degradation of its
habitat in the Yangtze River (Mei
et al., 2014; Huang et al., 2020). In
response, researchers from the
Institute of Hydrobiology (IHB),
CAS and other research insti-
tutions advised the Ministry of
Agriculture and Rural Affairs of
China to efficiently mobilize the
necessary resources, successfully
establishing two additional ex-situ
populations in Hewangmiao Ox-
bow in Hubei Province (named as
Jicheng in Hunan Province) and
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Xijiang Oxbow in Anhui Province
in 2015 and 2016, respectively
(Hao et al., 2023). Drawing on the
lessons learned from the experi-
ences in Swan Oxbow, these new
ex-situ populations have shown
steady growth, with current pop-
ulations exceeding 40 and 20
individuals, respectively. Col-
lectively, the three ex-situ pop-
ulations now comprise over 150
animals, providing a solid foun-
dation for the conservation of
this species. In 2023, four animals
from the Swan Oxbow were sys-
tematically acclimated to the wild
and successfully released into the
Yangtze River. This marks the
first instance of releasing ex-situ
protected YFP, demonstrating
the completion of a comprehen-
sive technological framework
of ex-situ conservation for this
species. This achievement serves
as a significant encouragement
for ex-situ conservation practices
aimed at other endangered small
cetaceans.

Establishing a captive breed-
ing population of YFP was also a

Fig. 4. The Yangtze finless porpoise housed in the Baiji

Dolphinarium in Wuhan.

long and challenging journey for
Chinese researchers. In the mid-
1990s, scientists from IHB, Nan-
jing Normal University, and other
institutions began their efforts to
raise finless porpoises in captiv-
ity. Unfortunately, most of these
initial attempts ended in failure
due to inadequate infrastructure
and a lack of technical expertise.
However, thanks to the tireless
dedication of IHB researchers,
the first successful captive popu-
lation was established at the Baiji
Dolphinarium of IHB, also known
as the Yangtze Cetacean Breeding
and Research Center, in 1996. This
initial population consisted of
two young females and one male.
Through ongoing research into
husbandry and reproduction, the
first baby porpoise was successful-
ly born in captivity in 2005 (Wang
et al., 2005). As knowledge of re-
productive practices continued to
grow, the survival rate of newborn
porpoises improved steadily. Cur-
rently, there are five porpoises that
have been successfully born and
are alive in captivity, including
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three second-generation individ-
uals (Fig.4). This captive breeding
initiative has not only generated a
wealth of knowledge and experi-
ence in the care and management
of these animals but has also cre-
ated unique opportunities for the
public to learn about the YFP. This
increased awareness has signifi-
cantly inspired public concern,
compassion, and commitment to
the conservation of these unique
small cetaceans and their ecosys-
tem, effectively fostering wide-
spread involvement in the con-
servation of YFP and the Yangtze
River ecosystem overall.

As mentioned earlier, in-situ
efforts to protect key habitats are
essential for the conservation of
endangered species. However,
implementing these measures is
particularly challenging due to
the significant conflict between
development and protection.
This is especially true for the
Baiji and YFP, which inhabit the
Yangtze River—a region affect-
ed by intensive human activities
such as fishing, shipping, indus-
trial and agricultural pollution,
sand dredging, and hydro-project
construction, etc. Initial nature
reserves were established from
the late 1980s to the early 1990s;
however, the ongoing decline of
the natural Baiji and YFP popu-
lations indicates that these dis-
connected reserves have been
ineffective in the bustling eco-
nomic belt of the Yangtze River.
The disappearance of the Baiji
and the dramatic decline of YFP
have heightened awareness of the
need to protect the Yangtze River
in China, leading to a significant
shift in the country’s approach
to development and conserva-
tion. In response to appeals from
scientists and conservationists,
the central government of China
launched the Yangtze River Great
Protection Program in 2016,
which has been effectively imple-
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mented across various initiatives.
These include a comprehensive
10-year fishing ban in the Yangtze
basin, restrictions and regulations
on sand dredging, cleaning and
restoration of waterfront zones,
and the relocation or renova-
tion of chemical enterprises, etc.
Thanks to the strong determina-
tion of the central government
and effective actions of respective
departments, the environment
of the Yangtze River has shown
rapid improvement over the past
few years. Reports indicate that
approximately 158 kilometers of
the Yangtze River coastline has
been restored, and 121,300 m?
of beaches and banks have been
rehabilitated. As a result, the wa-
ter quality in 96.4% area of the
Yangtze River basin was classified
as good in 2020, and for the first
time, the water quality of the en-
tire mainstream reached Grade II
of China (News China, 2022).

More encouragingly, a sur-
vey conducted in 2021 revealed
improvements in the fish com-
munity structure in the Yangtze
River, with fish resources show-
ing signs of replenishment (Yang
et al., 2023a; Yang et al., 2023Db).
Additionally, some rare or en-
dangered fish species have begun
to reemerge (Yang et al., 2023a).
Due to habitat improvements, the
population of YFP has reversed
its declining trend, reaching 1,249
individuals, according to a survey
conducted in 2022. This marks
the first increase in the natural
population of YFP since systemat-
ic assessments began in the early
1990s.

The success of conservation
efforts for the YFP serves as a
valuable model for endangered
cetacean conservation through the
implementation of an integrated
conservation strategy. Proactive
measures, including the establish-
ment of natural ez-situ insurance
populations and the initiation of
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captive breeding programs, were
implemented before the decline
of the wild population became
apparent. Furthermore, despite
significant progress in maintaining
insurance populations within ex-si-
tu reserves and captive facilities,
Chinese authorities have continued
to pursue strategies for conserving
the wild population, even amidst
the intense pressures of econom-
ic development. These outcomes
demonstrate that, under appropri-
ate circumstances, an integrated
strategy can yield successful results.
This provides critical insights for
the conservation of other endan-
gered small cetaceans worldwide.

Insights for Protection
of Other Endangered
Small Cetaceans

Like the Baiji and YFP, numerous
small cetaceans around the world
are grappling with various threats
stemming from human activities.
The IUCN Cetacean Specialist
Group has evaluated and identi-
fied several small cetacean spe-
cies that are currently in a pre-
carious status (Taylor et al., 2020).
These species inhabit areas that
are adjacent to expanding human
populations, making them highly
vulnerable to human impacts.

In this discussion, we will
adopt the integrated approach
to analyze case studies on three
selected species that represent
different levels on the endan-
germent spectrum. We will ex-
amine their threats, biological
characteristics, knowledge gaps,
and other influencing factors to
highlight insights that can inform
conservation strategies for these
species.

1. Vaquita:
The vaquita (Phocoena sinus) is a
critically endangered small por-
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poise native to the Upper Gulf of
California, Mexico. Its habitat lies
entirely within the narrow waters
heavily exploited for fishing, pri-
marily through the use of trawls
and gillnets (Jefferson ez al., 2011).
As a result, bycatch poses a signif-
icant threat to the survival of this
species. Although a protected area
was designated in 2005, efforts to
enforce a ban on gillnets within
its range have proven ineffective.
Acoustic monitoring has indicated
a dramatic population decline, es-
timated at over 40% per year since
approximately 2011 (Jaramillo-Le-
gorreta et al., 2019; Cisneros-Mata
et al., 2021). Currently, the vaquita
population is believed to consist of
fewer than 20 individuals, raising
concerns that it may become the
next extinct species after the Baiji.

Attempts at ex-situ conserva-
tion yielded tragic outcomes in
2017, when two vaquitas were cap-
tured. One old female died due to
confinement stress, while the other
juvenile female was promptly re-
leased after exhibiting severe stress
responses. Following this failure,
these efforts were halted, under-
scoring the necessity for a compre-
hensive evaluation of an integrated
conservation strategy.

The case of the vaquita
demonstrates that establishing
an ex-situ population for a ceta-
cean species that has not been
extensively studied is a formida-
ble challenge. Different species
can exhibit varied behavioral
and physiological responses to
interventions, making the learn-
ing curve steep. A critical insight
gained from the vaquita situation
is that ex-situ options should be
pursued well before a population
reaches critically low numbers. In
the current dire circumstances,
the loss of even a single individ-
ual during capture operations
is untenable. The most viable
strategy now for ensuring the
survival of this species is to im-
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plement robust law enforcement
within its core habitat, similar to
the comprehensive fishing ban
enforced in the Yangtze River in
China. Given the complexity of
the political, social, and economic
issues involved, implementing
a widespread fishing ban in this
region is exceedingly challenging.
However, without such extreme
measures, we have to risk witness-
ing the extinction of yet another
small cetacean species in the near
future.

2. Irrawaddy dolphin

The Irrawaddy dolphin (Orcaella
brevirostris) is widely distributed
in coastal and freshwater habitats
throughout Southeast Asia (Jef-
ferson et al., 2011). The freshwater
subpopulations are primarily small
and fragmented, with five of these
populations classified as Critically
Endangered (located in Cambo-
dia/Laos, Indonesia, Myanmar,
the Philippines, and Thailand)
(Beasley et al., 2018; Jackson-Rick-
etts et al., 2020; Kreb et al., 2020).
Current estimates suggest that all
these populations number fewer
than 100 individuals. The prima-
ry threat to this species across its
range is bycatch in gillnets (Smith
& Tun, 2007).

Some progress has been made
to mitigate these threats—such
as establishing protected areas,
enhancing the enforcement of
fishing regulations, and engaging
local communities in conserva-
tion efforts, particularly with the
population in the Mekong River
(Thomas & Gulland, 2017). How-
ever, there is no credible evidence
showing these initiatives have led
to an increase in population abun-
dance. Additionally, some Orcaella
dolphins are held in aquariums,
including a freshwater population
in Indonesia and two coastal pop-
ulations in Thailand and Vietnam,
respectively. These existing facil-
ities may offer valuable insights
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and experience that could inform
the development of an ex-situ
conservation program as part of
an integrated strategy.

The threats faced by the small,
discrete populations of Orcaella
are well-defined, with overfishing
through gillnets identified as the
primary cause of mortality for this
species. Despite considerable ef-
forts by authorities in these coun-
tries, effective law enforcement
remains a significant challenge.
Local authorities could benefit
from learning from China’s ex-
perience by transitioning fishing
communities to alternative liveli-
hoods through training programs
and social insurance arrange-
ments. Ultimately, this is primarily
an economic issue. If negotiations
are prolonged, the chances of
saving the freshwater subpop-
ulations of Irrawaddy dolphins
will diminish. Moreover, we must
recognize that we are on the brink
of a critical moment to consider
ex-situ options. While establishing
natural ex-situ populations, like the
Oxbow model for YFP, may pres-
ent challenges in Southeast Asian
countries, it remains a worthwhile
endeavor.

3. Indus River dolphin

The Indus River dolphin (Platan-
ista gangetica minor) is endemic to
the Indus River system, primarily
located in Pakistan. This species
has experienced an 80% reduc-
tion in its range and is estimated
to number around 2,000 individ-
uals, fragmented into five distinct
sections of the river system (Jef-
ferson et al., 2011; Braulik et al.,
2024). Since the hunting ban was
implemented in the 1970s, the
dolphin population is believed
to have been steadily increasing.
Unlike other small cetaceans
mentioned previously, bycatch
is not the primary threat to this
subspecies. Instead, the most
significant threat comes from



ongoing habitat loss due to the
diversion of river water for irri-
gation in arid lands, which are in-
creasingly occupied by a growing
human population. Additionally,
most individuals are confined to
a single section of the river, mak-
ing them particularly vulnerable
to catastrophic events (Nabi ez al.,
2021).

Currently, there are no Indus
River dolphins held in captivity.
However, rescues of dolphins that
become trapped in irrigation ca-
nals present valuable opportuni-
ties to handle these animals. Such
interactions could provide crucial
data to address knowledge gaps
related to handling, health assess-
ments, and husbandry practices.

Given the current population
size, the effectiveness of existing
m-sity conservation measures, and
the success of recent rescues of
dolphins isolated in canals, there
is no immediate urgency to pur-
sue ex-situ options for this species.
However, it is essential to gather
data to address knowledge gaps
related to handling, health assess-
ments, and husbandry practices as
part of an integrated conservation
strategy.

For other species within the
spectrum of endangered small
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