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Abstract

Accurate species delineation is critical for implementing evidence-based conserva-
tion frameworks for endangered species, enabling precise prioritisation of ecological
interventions and allocation of conservation resources. Traditionally, finless porpois-
es across the Indo-Pacific waters were classified into a single species Neophocaena
phocaenoides with subdivision of three subspecies. In the past two decades, the fin-
less porpoise has been divided into two separate species: the Indo-Pacific finless por-
poise N. phocaenoides and the narrow-ridged finless porpoise N. asiaeorientalis, with
the Yangtze finless porpoise as the subspecies (N. a. asiaeorientalis) or freshwater
population of the latter. In this review, we synthesise multidisciplinary evidence from
morphological and anatomical measurements, biochemical and molecular genetic
markers and comparative and population genomics to assess the taxonomic status
of the Yangtze finless porpoise. Our synthesis reveals obvious differences between
the Yangtze finless porpoise and those marine finless porpoises including (but not
limited to) body colour, the length and height of dorsal ridge and the width of tubercu-
le, various skull metrics and life history characteristics, genetic structure by multiple
molecular markers. Most notably, recent population genomics studies have uncovered
significant genetic structure and especially adaptive evolution associated with water
homeostasis and urea cycle, providing the strongest molecular evidence to date for
reproductive isolation. In combination with systematic differences in other aspects,
we strongly suggest that the critically endangered Yangtze finless porpoise should be
given an independent full species status (N. asiaeorientalis), reproductively isolated
from its marine counterparts, the Indo-Pacific finless porpoise N. phocaenoides and
the East Asian finless porpoise N. sunameri. Formal taxonomic recognition is critical
for effective conservation, as it mobilises enhanced legal protections under national
and international frameworks, secures dedicated conservation resources and affirms
the irreplaceable evolutionary heritage value of this lineage, none of which would be
automatically guaranteed under a subspecific classification.
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Introduction

Since the finless porpoise (genus Neophocaena) was first described, based on
a skull collected in India in 1829 (Cuvier 1829), taxonomic and faunal stud-
ies dominated the following century of research (Schlegel 1841; Palmer 1899;
Sowerby 1926). Nevertheless, its classification has remained a matter of per-
sistent debate. Although a three-species arrangement was proposed in the
1970s (Pilleri and Gihr 1975), a single-species classification comprising three
subspecies (three subspecies: N. p. phocaenoides, N. p. sunameri and N. p. asi-
aeorientalis) was long more widely accepted (Wang 1984; Gao and Zhou 19953;
Amano 2009). Subsequent integrative analyses combining morphological and
genetic data have supported a two-species framework: the Indo-Pacific finless
porpoise (N. phocaenoides) and the narrow-ridged finless porpoise (N. asiae-
orientalis), with the Yangtze finless porpoise recognised as a subspecies of
the latter (N. a. asiaeorientalis) (Wang et al. 2008; Jefferson and Wang 2011;
Patel et al. 2025). While multidisciplinary lines of evidence have provided initial
insights into the evolutionary distinctness of the Yangtze finless porpoise, pop-
ulation genomics has further underscored its significant genetic differentiation
and adaptive evolution, warranting recognition as a distinct species (Zhou et al.
2018). Over the past few decades, a growing body of literature spanning mor-
phology, genetics, genomics and conservation science has accumulated, yet
no comprehensive synthesis of this evidence and its taxonomic and conserva-
tion implications have been undertaken. In this review, we present a systematic
synthesis of multidisciplinary evidence pertaining to the species status of the
Yangtze finless porpoise, encompassing studies from foundational taxonomic
revisions of the 1970s to the most recent population genomic analyses.

The formal recognition of the Yangtze finless porpoise as a distinct spe-
cies would carry profound conservation. Species represents the fundamen-
tal unit of protection in biodiversity legislation. In China, the species-level tax-
onomic framework is formally codified within the Wildlife Protection Law and
the National List of Key Protected Wild Animals. Consequently, the elevation
of the Yangtze finless porpoise to full species status enables its assessment
and listing as an independent conservation unit. This taxonomic recognition
facilitates the implementation of dedicated protective measures, including
legally mandated habitat preservation, captive breeding programmes and
enforceable prohibitions on anthropogenic disturbance. These safeguards
cannot be assured under a subspecific designation alone (State Council
of China 2021). At the international level, the Convention on International
Trade in Endangered Species (CITES) regulates trade on a species-by-spe-
cies basis and the IUCN Red List assessment of an independent species
carries substantially greater weight in mobilising global conservation action
and cross-border policy commitments than a subspecies assessment (Mace
2004; IUCN 2022). In particular, the Yangtze finless porpoise population has
now declined to approximately 1,426 individuals. Furthermore, species-level
status confers an irreplaceable evolutionary heritage value. The extinction of
a full species represents a permanent and disproportionate loss of phyloge-
netic diversity, an irreversible erasure of a unique evolutionary lineage that
no other surviving taxon can substitute (Vane-Wright et al. 1991; Faith 1992).
This framing is particularly critical for the Yangtze finless porpoise, whose
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freshwater adaptation represents millions of years of divergent evolution
in one of the world’s most threatened river ecosystems. Beyond legal and
phylogenetic considerations, formal species recognition substantially en-
hances conservation visibility. Flagship species tend to attract greater pub-
lic support, philanthropic funding and media attention than subspecies or
management units, thereby amplifying the societal commitment necessary
to sustain long-term conservation programmes (Caro et al. 2004). Collective-
ly, these dimensions underscore that the taxonomic elevation of the Yangtze
finless porpoise to full species status is not merely a systematic refinement,
but a prerequisite for the most effective, legally robust and resource-suffi-
cient conservation response to its critically endangered status.

Methods

A systematic literature search was conducted in both Chinese and English
across multiple databases, including Web of Science, Scopus and CNKI
(China National Knowledge Infrastructure). Search keywords included “Neo-

n o u n o

phocaena phocaenoides”, “Neophocaena asiaeorientalis”, “Neophocaena asi-

n oo

aeorientalis asiaeorientalis”, “finless porpoise”, “Yangtze finless porpoise”,
“taxonomy”, “genetic differentiation”, “geographic differentiation”, used singly
and in combination. In addition, we examined citation networks and referenc-
es from key systematic reviews to ensure comprehensive coverage. Inclusion
criteria required that studies: 1) directly address the taxonomic relationship
within the genus Neophocaena; 2) provide empirical data on genetic differ-
entiation, morphological divergence, reproductive isolation, ecological spe-
cialisation or adaptive evolution relevant to species delimitation; and 3) be
published in peer-reviewed journals or authoritative taxonomic assessments
(e.g. IUCN Red List evaluations). Chinese websites were also searched to

capture grey literature and other relevant sources.

Distribution

The finless porpoise exhibits a pronounced phylogeographic division, char-
acterised by distinct species occupying separate marine regions alongside
a single obligate freshwater population (Fig. 1). The Indo-Pacific finless por-
poise, N. phocaenoides, occurs throughout the Indian Ocean and the South
China Sea (Wang et al. 2008). Its congener, the East Asian finless porpoise
N. sunameri, inhabits the East China Sea, the Yellow Sea, the Bohai Sea and
the coastal waters off Korea and Japan (Rice 1998; Wang et al. 2008). A
zone of overlapping distribution for these two marine subspecies is iden-
tified in the Taiwan Strait and its surrounding waters (Fig. 1) (Wang et al.
2008). In marked contrast to these marine populations, the Yangtze finless
porpoise N. asiaeorientalis constitutes the sole freshwater-obligate lineage
within the genus. Its distribution is confined to the middle and lower reaches
of the Yangtze River, encompassing approximately 1,800 km of the main riv-
er channel and extends into the interconnected Poyang and Dongting Lake
systems (Fig. 1). This spatially restricted and ecologically specialised dis-
tribution underscores the distinctiveness of a lineage now recognised as a
critically endangered evolutionarily significant unit (Wang et al. 2013).
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Figure 1. Distribution of the three finless porpoise species. YFP: Yangtze finless porpoise, EFP: East Asian finless por-
poise, IFP: Indo-Pacific finless porpoise.

Colouration

The body colouration of finless porpoises demonstrates considerable geographi-
cal and ontogenetic variation, a well-documented phenotypic plasticity believed to
be influenced by environmental gradients and life history stages (Table 1) (Pilleri
and Chen 1979; Reeves et al. 1997; Kasuya 1999; Jefferson and Hung 2004; Zhou
2004). In N. phocaenoides, the integument darkens with maturation, progressing
to adark grey or nearly black hue in adults (Zhou 2004; Jefferson and Wang 2011).
Conversely, a contrasting developmental pattern is observed in N. sunameri and
N. asiaeorientalis, where neonates are born with a darker pigmentation that may
undergo subsequent modification. A striking chromatic aberration is found in cer-
tain adult N. sunameri individuals from Japanese and northern Chinese coastal
waters, which exhibit an almost creamy-white colouration (Fig. 2A) (Zhou 2004;
Jefferson and Wang 2011). Furthermore, the Yangtze finless porpoise presents
a unique post-mortem change, typically turning black after death (https://news.
hsw.cn/system/2014/1128/185103_2.shtml). This collective variation in colour
morphs across populations suggests complex interactions between genetic ad-
aptation, environmental factors and potentially, phylogenetic constraint.

Morphology

The Yangtze finless porpoise exhibits a greater body girth and adiposity than
its marine counterparts (Gao and Zhou 1995a; Jefferson and Wang 2011). In
terms of body length, adult East Asian finless porpoises are the largest amongst
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Table 1. The main differences amongst the three species of finless porpoises.

Comparison Indo-Pacific Finless Porpoise
Feature (N. phocaenoides)
Shallow coastal waters of the
Distribution Indian Ocean, South China Sea
and East China Sea
Body darkens with maturation,
Body colour becoming dark grey or nearly
black in adults
Body length About 1.70 m
Dorsal ridge Broad ridge, tubercle area
g 48-120 mm wide, 10-17 rows
morphology

of tubercles

Skull morphology Short and broad rostrum

Kidney structures /

Visual system /

Earliest sexual maturity (males
~ 3 years, females ~ 4 years),
maximum longevity ~ 21 years

Life history

Deep divergence from narrow-
ridged finless porpoise; no
shared haplotypes

Genetic structure

Diverged from narrow-ridged
finless porpoise approximately
100,000 years ago

Divergence time

The Red List

assessment Vulnerable (VU)
(IUCN)

National protection

level (China) Second-class

Population size Not evaluated

East Asian Finless Porpoise
(N. sunameri)

Yellow Sea, Bohai Sea,
northern East China Sea, Sea
of Japan

Born dark, some adults display
an unusual creamy-white
colouration

Approximately 2.00 m,
maximum 2.27 m

Narrow ridge, tubercle area
1-12 mm wide, 1-9 rows of
tubercles

Narrow and slender rostrum

Larger renal structural indices

Longer distance from eye
centre to snout tip, larger eye
slits, larger lens, more optic
and eye muscle nerves

Later maturity (both sexes
~ 4 years), longer potential
breeding lifespan, maximum
longevity ~ 24 years

Significant genetic divergence
from the Yangtze finless
porpoise

The East Asian finless porpoise

and the Yangtze finless
porpoise diverged between
5,000 and 40,000 years ago

Endangered (EN)

Second-class

Not evaluated

Yangtze Finless Porpoise
(N. asiaeorientalis)

Middle and lower reaches
of the Yangtze River,
Dongting Lake, Poyang Lake
(freshwater)

Born dark, with possible
modification after birth

About 1.70 m

Narrow ridge, tubercle area
2-8 mm wide, 1-5 rows of
tubercles

Intermediate rostrum

Smaller renal structural
indices, weaker urine
concentrating capacity

Shorter distance from eye to

snout, reduced eye slit height,

smaller lens, fewer optic and
eye muscle nerves

Latest maturity (~ 5 years),
shortest maximum longevity
(~ 17 years), most protracted

development, critically
endangered

No shared haplotypes with
marine finless porpoise;
relatively low genetic diversity

The Yangtze finless porpoise
and the East Asian finless
porpoise diverged between
5,000 and 40,000 years ago

Critically Endangered (CR)

First-class

1426 individuals (recent
surveys)

References

Rice (1998); Wang et al. (2008)

Zhou (2004); Jefferson and
Wang (2011)

Zhou (2004)

Gao and Zhou (1995a); Wang
(1999); Jefferson and Wang
(2011)

Pilleri (1972); Pilleri and Gihr
(1975); Gao and Zhou (1995b)

Ni and Zhou (1988)

Pilleri and Chen (1979); Chen
et al. (1980); Pilleri (1980); Gao
and Zhou (1986)

Zhou (2004)

Yang and Zhou (1997, 2000);
Yang et al. (2002); Zheng et
al. (2005); Yang et al. (2008);
Chen et al. (2010); Li et al.
(2011,2013); Lin et al. (2014,
2017); Lee et al. (2019); Kim et
al. (2025)

Zhou et al. (2018)

Wang et al. (2013); Wang and
Reeves (2017a,2017b)

National Forestry and Grassland
Administration (2021)

https://www.wuhan.gov.
cn/sy/whyw/202601/
120260131_2722829.shtml

the three, typically reaching approximately 2.00 m, with a maximum recorded
length of 2.27 m. In contrast, adult Yangtze finless porpoises and Indo-Pacific
finless porpoises are smaller, measuring about 1.70 min length (Table 1) (Zhou
2004). Finless porpoises lack a dorsal fin, possessing instead a dorsal ridge
and a tuberculated area on the dorsal surface (Gao and Zhou 1995a; Jeffer-
son and Hung 2004; Jefferson and Wang 2011). The length and height of the
dorsal ridge and the width of tubercule showed significant difference in finless
porpoises (Fig. 2B-D). In the Indo-Pacific finless porpoise, the ridge originates
posterior to about mid-back of the body and usually accounts for no more than
30% of the body length (Wang 1999), while in the East Asian finless porpoise
and the Yangtze finless porpoise, the length exceeds half of the body length
and even can reach up to 55% in N. sunameri (Wang 1999). The height of the
ridge in N. sunameri usually exceeds 16 mm, even in new-born calves and can
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Figure 2. A. The individual is nearly creamy white in colouration (N. sunameri). Differences in the dorsal tubercle region
amongst the finless porpoise; B. N. sunameri; C. N. phocaenoides; D. N. asiaeorientalis.
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reach up to 50 mm or more (Table 1) (Gao and Zhou 1995a; Jefferson and
Wang 2011). In contrast, the ridge height of N. asiaeorientalis is generally less
than 15 mm (Gao and Zhou 1995a).

The tuberculated area further distinguishes the three species. In N. pho-
caenoides, its width ranges from 48 to 120 mm and the number of longitudinal
rows of tubercles typically exceeds 10 (Table 1) (Gao and Zhou 1995a). These
values are substantially higher than those observed in N. sunameri, where the
tuberculated area is 2 to 12 mm wide and the number of rows ranges from 1
to 9, usually 3 to 8 (Table 1) (Gao and Zhou 1995a; Jefferson and Wang 2011).
The Yangtze finless porpoise shows the most reduced condition, with a width
of only 2-8 mm and 1-5 rows of tubercles (Table 1) (Gao and Zhou 1995a).

Anatomy and physiology

Early classification and population division of finless porpoises were based on
certain measurements of the skull as main evidence (Pilleri 1972; Pilleri and
Gihr 1975; Wang 1992; Gao and Zhou 1995b). Geographical variation in ros-
trum length and width was first identified in the 1970s (Pilleri 1972; Pilleri and
Gihr 1975). Amongst the three taxa, N. phocaenoides exhibits the smallest val-
ues for rostrum length-related parameters, whereas rostrum width indices are
generally largest in this species, followed by N. asiaeorientalis, with N. suna-
meri showing the smallest (Table 1). In addition, the Yangtze finless porpoise
exhibit reduced tooth counts, elongated temporal fossae, lengthened tympa-
noperiotic bones and widened occipital condyles relative to marine congeners
(Gao and Zhou 1995b). In discriminant analysis, significant differences in pa-
rameters such as width of pterygoid, width of internal nares, length of orbital
and width of rostrum at 1/2 length were found between N. phocaenoides and
other finless porpoises (Gao and Zhou 1995b). Specifically, N. phocaenoides
has significantly wider pterygoid and internal nares, as well as shorter length
of orbital. Furthermore, specimens from the Indian Ocean exhibited rostrums
that were proportionally shorter and broader relative to their counterparts
in other regions, whereas individuals from Japan displayed comparatively
narrower zygomatic widths (Amano et al. 1992). It is especially noteworthy
that N. asiaeorientalis and N. sunameri can be distinguished by the brain box
length, middle width of the premaxillae, maximum width of orbital and length
of temporal fossa (Gao and Zhou 1995b).

The small kidney structures also showed significant variation (Ni and Zhou
1988) in finless porpoises, which is helpful for finless porpoise to adapt to dif-
ferent water osmotic environment. Especially, the freshwater-inhabiting finless
porpoise N. asiaeorientalis showed smaller values across several renal structur-
alindices compared with its marine counterpart N. sunameri (Table 1), including
percentage of medullary thickness (PMT), percentage of medullary area (PMA),
relative medullary thickness (RMT), relative medullary area (RMA), percentage
of papillary thickness (PPT) and percentage of papillary area (PPA) (Niand Zhou
1988). Consistent with these morphological differences, the Yangtze finless
porpoise also exhibits a comparatively weaker urine concentrating capacity.

Comparable differences have also been documented in the visual system
(Gao and Zhou 1986). Compared to coastal populations in the Yellow Sea, the
Yangtze finless porpoise exhibits significantly shorter mean distances of centre
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of eye to tip of snout, an adaptation to its turbid freshwater habitat. Morphomet-
ric analyses further reveal reduced mean high of eye slit, shorter relative hori-
zontal diameters of ball eye and elongated axial dimensions of eye ball in the
Yangtze population (Table 1) (Gao and Zhou 1986). Similar patterns hold for oth-
er ocular structures and the Yangtze finless porpoise has smaller eye slits and a
substantially reduced lens (Pilleri and Chen 1979; Chen et al. 1980; Pilleri 1980;
Gao and Zhou 1986). Furthermore, the number of optic nerves and eye muscle
nerves in the Yangtze finless porpoise was also less than those in the Yellow Sea
population (Chen et al. 1980; Jefferson and Hung 2004). These may be the adap-
tation of the Yangtze finless porpoise to the relatively lower light environment in
the freshwater (Chen et al. 1980; Gao and Zhou 1986; Jefferson and Hung 2004).

Recent observations on the epidermal ultrastructural characteristics of ma-
rine and freshwater finless porpoises have also revealed significant divergence,
which may be correlated with adaptations to distinct osmotic environments
(Zhou et al. 2025). Specifically, the epidermis of the Yangtze finless porpoise
exhibited a higher abundance of stratum basale cells. At the outermost sur-
face, the lipid-rich stratum corneum comprised fewer cell layers and featured
enlarged neutral lipid droplets, an adaptation that curbs passive water influx
under hypotonic conditions. Conversely, in the East Asian finless porpoise, the
stratum basale displayed a more orderly cellular arrangement, correlating with
densely packed keratin filaments and structurally reinforced desmosomes
across all epidermal strata at the ultrastructural level. Such intimate intercel-
lular packing likely curtails transepidermal water loss in response to elevated
external osmotic pressure (Zhou et al. 2025).

Life history

The age at sexual maturity and reproductive longevity in finless porpoise exhibit
marked geographical variation, reflecting adaptive life-history strategies to dis-
tinct ecological conditions (Table 1). Comparative analyses indicate that popula-
tions in the South China Sea and the southern East China Sea reach sexual ma-
turity the earliest, with males maturing at approximately three years and females
at four years of age and have a maximum recorded longevity of 21 years (Zhou
2004). In contrast, species inhabiting the Yellow Sea demonstrate a delayed on-
set of maturity, with both sexes attaining sexual maturity at around four years,
coupled with an extended potential breeding lifespan, as evidenced by a maxi-
mum observed age of 24 years (Zhou 2004). The most pronounced divergence
in life-history parameters is observed in the critically endangered Yangtze finless
porpoises, which exhibit the most protracted developmental trajectory. This fresh-
water species reaches sexual maturity later, at approximately five years and has
a shorter maximum observed longevity of 17 years (Zhou 2004). These demo-
graphic parameters are critical for assessing population viability and formulating
conservation strategies, particularly for the imperilled Yangtze River population.

Genetic structure

In the past decades, various molecular markers have been applied to reveal the
genetic variability and significant differentiation in the finless porpoise (Yang
and Zhou 1997; Yang and Zhou 2000; Yang et al. 2002; Zheng et al. 2005; Yang
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et al. 2008; Chen et al. 2010; Li et al. 2011; Li et al. 2013; Lin et al. 2014; Lin et
al. 2017; Lee et al. 2019; Kim et al. 2025). Obvious population genetic struc-
ture was revealed amongst different populations (Yang et al. 2002, 2003, 2008;
Zheng et al. 2005; Xu et al. 2010) by using mtDNA control region, microsatellite,
nuclear SNPs, MHC, AFLP etc. For example, based on mtDNA control region,
very significant overall population structure in finless porpoises in Sino-Japa-
nese waters was found (®., = 0.61, P < 0.001; F, = 0.52, P < 0.001) (Yang et
al. 2008). Although the differentiation between the Yangtze finless porpoise
and either the Yellow-Bohai Sea finless porpoise or the South China Sea finless
porpoise was relatively smaller, they all have reached statistical significance
(Yangtze River vs. Yellow/Bohai Sea: ®_, = 0.16, F, = 0.10, Yangtze River vs.
South China Sea: ¢, = 0.59, F_, = 0.55). Even if there is overlap in the distribu-
tion areas between different finless porpoise populations, very limited (or even
no) gene flow was detected (Chen et al. 2010; Li et al. 2013; Lee et al. 2019).

Population genomics

In recent years, with the rapid development of high-throughput genome se-
quencing technology and bioinformatics analysis methods and their applica-
tion in the finless porpoise, more evidence for the population differentiation and
adaptive evolution of finless porpoises has been provided (Zhou et al. 2018; Yin
et al. 2022; Yin et al. 2024). Zhou et al. (2018) performed de novo sequencing
for one Yangtze finless porpoise individual and whole-genome re-sequencing
for additional 48 finless porpoise individuals from Chinese waters. Over 13 mil-
lion high-confidence single nucleotide polymorphism (SNP) sites were identi-
fied to conduct in-depth population genomic analyses. A series of evidence to
support the genetic differentiation and speciation in finless porpoises was col-
lected: 1) Phylogenetic reconstruction resolved the Yangtze finless porpoise as
a distinct clade compared with the Indo-Pacific finless porpoise clade and the
narrow-ridged finless porpoise clade (Fig. 3A); 2) Population structure analyses,
principal component analysis, identity by descent patterns, linkage disequilibri-
um decay and demographic history reconstruction collectively supported sig-
nificant and stable genetic divergence between the Yangtze porpoise and its
marine counterparts, demonstrating their establishment as distinct evolutionary
lineages (Fig. 3B); 3) Species delimitation analyses, based on Bayesian factors,
further support the three-species classification of finless porpoises as statisti-
cally superior to the two-species model. The wide-ridge and narrow-ridge por-
poise lineages diverged approximately 100,000 years ago, while the Yangtze
finless porpoise split from its marine narrow-ridge counterparts 5,000-40,000
years ago. These divergence times suggest that sea-level fluctuations during the
Last Glacial Period likely facilitated the establishment of the Yangtze freshwa-
ter population and subsequent speciation events; 4) Significant positive selec-
tion signals were detected in a suite of genes associated with osmoregulation
(ADCY1,DYNC2H1 and SLC14A2) and renin-angiotensin system function (ACE2)
between the Yangtze finless porpoise and its counterparts inhabiting high-sa-
linity environments. These findings are consistent with earlier morphological
measurements of small kidney structures by Ni and Zhou (1988), collectively
indicating that the Yangtze finless porpoise has undergone adaptive evolution
in osmoregulatory capacity to maintain water-electrolyte balance in freshwater
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Figure 3. A. Phylogenetic reconstruction using genome-wide SNPs resolves the Yangtze finless porpoise (N. asiae-
orientalis) as a distinct monophyletic clade; B. Principal components analysis of 48 finless porpoises (Cited from
Zhou et al. (2018)).
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environments. Furthermore, telomere-to-telomere gap-free genome assemblies
of the Yangtze finless porpoise and East Asian finless porpoise revealed: 1) Sub-
stantial genomic divergence between the two species; 2) Their phylogenetic di-
vergence is further confirmed; 3) Positively selected genes in the Yangtze finless
porpoise are associated with DNA damage repair, while those in the East Asian
finless porpoise are linked to high-salinity tolerance (Yin et al. 2024).

Implications for conservation

A consistent pattern of genetic differentiation between the Yangtze finless por-
poise and its marine relatives has emerged from studies of their distribution,
morphology, anatomy, physiology, genetics and genomics. Taken together, all
of these findings point to a complete genetic, ecological and reproductive sep-
aration, with no gene flow or genetic exchange occurring between the Yangtze
finless porpoise and the marine finless porpoise. Although not yet internation-
ally recognised as a distinct species, the Yangtze finless porpoise is already ac-
knowledged as such in China, where it has demonstrated substantial flagship
conservation value. This value is evident across multiple dimensions. At the
national policy level, China established a dedicated Yangtze Finless Porpoise
Conservation Day in 2019 (24 October), the first such day for a single wildlife
species in the country and the recently released Yangtze Finless Porpoise Con-
servation Action Plan (2026-2035), jointly issued by eight ministries, led by the
Ministry of Agriculture and Rural Affairs, explicitly designates the species as a
flagship and umbrella species (Ministry of Agriculture and Rural Affairs 2025).
Societally, the porpoise is widely known as the “aquatic giant panda” and the
“smiling angel”; its charismatic morphology has made it one of the most prom-
inent ecological symbols in Chinese media and public communication (Hao et
al. 2024). The species has been adopted as an urban eco-cultural icon by sever-
al Yangtze-side cities and its conservation has catalysed a broad public-partici-
pation paradigm built on government guidance, scientific support, engagement
of social organisations and media promotion (Hao et al. 2024). Ecologically,
the Yangtze finless porpoise is the sole surviving apex predator in the river, oc-
cupying the top trophic level of the food web and its population status directly
reflects the health of the entire river ecosystem (McDonell 2025). According-
ly, population recovery has become a primary indicator of the effectiveness
of key Yangtze conservation policies, including the Yangtze River Protection
Law (2021) and the ten-year fishing ban (2021-2031). The population has risen
from a low of 1,012 individuals in 2017 to 1,249 in 2022 and further to 1,426
in 2025, representing an increase of more than 40% since 2017, a recovery
that has been described as exceptionally rare amongst freshwater cetaceans.
In conservation science, a mature three-pillar conservation infrastructure has
been established, integrating in-situ protection (eight reserves, Lu et al. (2025)),
ex-situ conservation (four naturalised populations comprising over 150 man-
aged individuals and an annual reproductive output exceeding ten calves; Hao
et al. (2024)) and captive breeding (five captive-born individuals including three
second-generation offspring, Hao et al. (2024)). The successful conservation
practices developed for the Yangtze finless porpoise have been formally pro-
posed as a global conservation framework for endangered small cetaceans.

Nature Conservation 64: 77-92 (2026), DOI: 10.3897/natureconservation.64.193600 87



Yi Lu et al.: The status of the Yangtze finless porpoise

Conclusions

The unique evolutionary evidence of the Yangtze finless porpoise strongly
justifies its recognition as a distinct species and its disappearance would
mean an irreversible loss to global biodiversity. Designated as a first-class
protected animal in China, it also functions as a barometer of Yangtze Riv-
er ecosystem health. Conservation of this species, therefore, carries im-
plications far beyond its own survival, as the umbrella effect ensures that
measures taken on its behalf simultaneously promote the restoration of the
broader riverine environment. The extinction of the baiji (Lipotes vexillifer)
delivers a stark lesson that conservation operates within a closing window.
Once a population collapses, the chance for recovery may vanish entirely,
which underscores the need for early warning mechanisms capable of trig-
gering intervention before decline becomes irreversible. Without such pro-
active and systematic protection, the Yangtze finless porpoise risks follow-
ing the same trajectory that sealed the baiji's fate.

Acknowledgement

The authors are very grateful to Min Xu for literature collection.

References

Amano M (2009) Finless porpoise: Neophocaena phocaenoides, In: Perrin WF, Wiirsig B,
Thewissen JGM (Eds) Encyclopedia of marine mammals. Academic Press, 437-439.
https://doi.org/10.1016/B978-0-12-373553-9.00103-6

Amano M, Miyazaki N, Kureha K (1992) A morphological comparison of skulls of the
finless porpoise Neophocaena phocaenoides from the Indian Ocean, Yangtze River
and Japanese waters. Journal of the Mammalogical Society of Japan 17(2): 59-69.
https://doi.org/10.11238/jmammsocjapan.17.59

Caro T, Engilis A, Fitzherbert E, Gardner T (2004) Preliminary assessment of the flag-
ship species concept at a small scale. Animal Conservation 7(1): 63-70. https://doi.
org/10.1017/S136794300300115X

Chen L, Bruford MW, Xu SX, Zhou KY, Yang G (2010) Microsatellite variation and sig-
nificant population genetic structure of endangered finless porpoises (Neophocae-
na phocaenoides) in Chinese coastal waters and the Yangtze River. Marine Biology
157(7): 1453-1462. https://doi.org/10.1007/s00227-010-1420-x

Chen PX, Shao Z, Pilleri G (1980) Regression of the optic system in the Changjiang
(Yangtze) finless porpoise (Neophocaena asiaeorientalis) as a result of lack of light.
Investigations on Cetacea 11: 115-120.

Cuvier G (1829) Le Reégne Animal distribué, d’apres son organisation, pour servir de base
a I'histoire naturelle des animaux et d'introduction a I'anatomie comparée. [The An-
imal Kingdom, arranged according to its organization, to serve as a basis for the
natural history of animals and as an introduction to comparative anatomy]. Déterville,
Paris, 291 pp.

Faith DP (1992) Conservation evaluation and phylogenetic diversity. Biological Conser-
vation 61(1): 1-10. https://doi.org/10.1016/0006-3207(92)91201-3

Gao AL, Zhou KY (1986) Anatomical and histologic study of the eye of the finless por-
poise. Current Zoology 51-57+106-107. [in Chinese]

Nature Conservation 64: 77-92 (2026), DOI: 10.3897/natureconservation.64.193600 88


https://doi.org/10.1016/B978-0-12-373553-9.00103-6
https://doi.org/10.11238/jmammsocjapan.17.59
https://doi.org/10.1017/S136794300300115X
https://doi.org/10.1017/S136794300300115X
https://doi.org/10.1007/s00227-010-1420-x
https://doi.org/10.1016/0006-3207(92)91201-3

Yi Lu et al.: The status of the Yangtze finless porpoise

Gao AL, Zhou KY (1995a) Geographical variation of external measurements and three
subspecies of Neophocaena phocaenoides in Chinese waters. Acta Theriologica Sini-
ca 15(2): 81-92. [in Chinese]

Gao AL, Zhou KY (1995b) Geographical variations of skull among the populations of Neo-
phocaena in Chinese waters. Acta Theriologica Sinica 15(3): 161-169. [in Chinese]
Hao Y, Tang B, Mei ZG, Zheng JS, Wang KX, Fan F, Wang D (2024) Integrated conserva-
tion strategy for endangered small cetaceans: Insights from the case of the Yang-
tze finless porpoise. Bulletin of the Chinese Academy of Sciences 38(01): 2024014.

https://doi.org/10.1051/bcas/2024014

IUCN [Standards and Petitions Committee] (2022) Guidelines for Using the IUCN Red
List Categories and Criteria (Version 15.1). IUCN, Gland, Switzerland. https:/www.
iucnredlist.org/resources/redlistguidelines

Jefferson TA, Hung SK (2004) Neophocaena phocaenoides. Mammalian Species 746:
1-12. https://doi.org/10.1644/746

Jefferson TA, Wang JY (2011) Revision of the taxonomy of finless porpoises (genus
Neophocaena): the existence of two species. Journal of Marine Animals and Their
Ecology 4(1): 3-16.

Kasuya T (1999) Finless porpoise Neophocaena phocaenoides (G. Cuvier, 1829). In:
Ridgway SH and Harrison R (Eds) Handbook of Marine Mammals. London, Academic
Press, 411-442.

Kim S, Lee Y, Lee DY, Lee H, Lee SM, Kim N, Choe SJ, Lee DH (2025) Complete mitochon-
drial genome analysis reveals genetic diversity in the narrow-ridged finless porpoise
(Neophocaena asiaeorientalis) across East Asian waters. Ecology and Evolution
15(4): €71229. https://doi.org/10.1002/ece3.71229

Lee SM, Park KJ, Kim BY, Min MS, Lee H, Lee MY (2019) Genetic diversity and population
demography of narrow-ridged finless porpoises from South Korea on the basis of
Mitochondrial DNA variation: implications for its conservation in East Asia. Marine
Mammal Science 35: 574-594. https://doi.org/10.1111/mms.12563

Li SZ, Xu SX, Wan HR, Ji HY, Zhou KY, Yang G (2013) Genome-wide SNP and popula-
tion divergence of finless porpoises. Genome Biology and Evolution 5(4): 758-768.
https://doi.org/10.1093/gbe/evt046

Li X, Liu YY, Tzika AC, Zhu Q, Van Doninck K, Milinkovitch MC (2011) Analysis of global and lo-
cal population stratification of finless porpoises Neophocaena phocaenoides in Chinese
waters. Marine Biology 158(8): 1791-1804. https://doi.org/10.1007/s00227-011-1692-9

Lin WZ, Frere CH, Karczmarski L, Xia J, Gui D, Wu YP (2014) Phylogeography of the finless
porpoise (genus Neophocaena): testing the stepwise divergence hypothesis in the
northwestern Pacific. Scientific Reports 4: 6572. https://doi.org/10.1038/srep06572

Lin WZ, Karczmarski L, Wu YP (2017) Phylogeography of the finless porpoise and po-
tential implications for the taxonomy of Neophocaena spp. Mammalian Biology 86:
92-101. https://doi.org/10.1016/j.mambio.2017.07.002

Lu Y, Bi HY, Jiang WJ, Cui C, Zhu J, Wang P, Xu XR, Yang G, Chen W, Wang ZF (2025)
Two Strategies for Researching the Endangered Yangtze Finless Porpoises Suggest
Data-Poor Areas Are Worthy of Greater Conservation Efforts. Ecology and Evolution
15(7): €71649. https://doi.org/10.1002/ece3.71649

Mace GM (2004) The role of taxonomy in species conservation. Philosophical Trans-
actions of the Royal Society of London. Series B: Biological Sciences 359(1444):
711-719. https://doi.org/10.1098/rstb.2003.1454

McDonell S (2025) Saving China's finless porpoise from the brink of extinction. BBC / CAS.
https://english.cas.cn/newsroom/cas_media/202508/120250828_1051626.shtml

Nature Conservation 64: 77-92 (2026), DOI: 10.3897/natureconservation.64.193600 89


https://doi.org/10.1051/bcas/2024014
https://www.iucnredlist.org/resources/redlistguidelines
https://www.iucnredlist.org/resources/redlistguidelines
https://doi.org/10.1644/746
https://doi.org/10.1002/ece3.71229
https://doi.org/10.1111/mms.12563
https://doi.org/10.1093/gbe/evt046
https://doi.org/10.1007/s00227-011-1692-9
https://doi.org/10.1038/srep06572
https://doi.org/10.1016/j.mambio.2017.07.002
https://doi.org/10.1002/ece3.71649
https://doi.org/10.1098/rstb.2003.1454
https://english.cas.cn/newsroom/cas_media/202508/t20250828_1051626.shtml

Yi Lu et al.: The status of the Yangtze finless porpoise

Ministry of Agriculture and Rural Affairs [PRC] (2025) Yangtze finless porpoise con-
servation action plan (2026-2035). https://cjyzbgs.moa.gov.cn/gzdt/202512/
120251231_6480313.htm

National Forestry and Grassland Administration (2021) List of National Key Protected
Wildlife Species.

Ni JY, Zhou KY (1988) Rencular structural indices and urinary concentrating capacity of
Neophocaena phocaenoides. Acta Zoologica Sinica 34(3): 243-250.

Palmer TS (1899) Notes on three genera of dolphins. Proceedings of the Biological So-
ciety of Washington 13: 23-24.

Patel T, Wang JY, Greig D, Hines E (2025) An updated range-wide assessment of Neo-
phocaena: threats and priorities for research and conservation. Water Biology and
Security 4: 100334. https://doi.org/10.1016/j.watbs.2024.100334

Pilleri G (1972) Contribution to the knowledge of the cetaceans of Pakistan with particu-
lar reference to the genera Neomeris, Sousa, Delphinus and Tursiops and description
of a new Chinese porpoise (Neomeris asiaeorientalis). Investigations on cetacea 4:
107-162.

Pilleri G (1980) Neophocaena phocaenoides and Neophocaena asiaeorientalis: taxonom-
ical differences. Investigations on Cetacea 11: 25-32.

Pilleri G, Chen PX (1979) How the finless porpoise (Neophocaena asiaeorientalis) carries
its calves on its back, and the function of the denticulated area of skin, as observed in
the Changjiang River, China. Investigations on Cetacea 10: 105-108.

Pilleri G, Gihr M (1975) On the taxonomy and ecology of the finless black porpoise, Neo-
phocaena (Cetacea, Delphinidae). Mammalia 39(4): 657-674. https://www.degruy-
terbrill.com/document/doi/10.1515/mamm.1975.39.4.657/html

Reeves RR, Wang JY, Leathereood S (1997) The finless porpoise, Neophocaena pho-
caenoides (G. Cuvier 1829): a summary of current knowledge and recommen-
dations for conservation action. Asian Marine Biology 14: 111-143. https://doi.
org/10.1515/9789882200173-013

Rice DW (1998) Marine mammals of the world: systematics and distribution. Lawrence,
Society for Marine Mammalogy press.

Schlegel H (1841) Abhandlungen aus dem gebiete der zoologie und vergleichenden
anatomie. A. Arnz & comp. https://doi.org/10.5962/bhl.title. 16080

State Council of China (2021) State Council of the People’s Republic of China. National
List of Key Protected Wild Animals (Revised). Beijing.

Sowerby A (1926) A finless Indian porpoise from whangpoo at Shanghai. The China
Journal of Science & Arts (4): 138-139.

Vane-Wright RI, Humphries CJ, Williams PH (1991) What to protect? Systematics
and the agony of choice. Biological Conservation 55(3): 235-254. https://doi.
org/10.1016/0006-3207(91)90030-D

Wang D, Turvey ST, Zhao XJ, Mei ZG (2013) Neophocaena asiaeorientalis ssp asiaeori-
entalis. The IUCN Red List of Threatened Species. https://doi.org/10.2305/IUCN.
UK.2013-1.RLTS.T43205774A45893487.en

Wang JY, Frasier TR, Yang SC, White BN (2008) Detecting recent speciation events:
the case of the finless porpoise (genus Neophocaena). Heredity 101(2): 145-155.
https://doi.org/10.1038/hdy.2008.40

Wang JY, Reeves R (2017a) Neophocaena phocaenoides. The IUCN Red List of Threat-
ened Species 2017: e.T198920A50386795. https://doi.org/10.2305/IUCN.UK.2017-
3.RLTS.T198920A50386795.en

Nature Conservation 64: 77-92 (2026), DOI: 10.3897/natureconservation.64.193600 90


https://cjyzbgs.moa.gov.cn/gzdt/202512/t20251231_6480313.htm
https://cjyzbgs.moa.gov.cn/gzdt/202512/t20251231_6480313.htm
https://doi.org/10.1016/j.watbs.2024.100334
https://www.degruyterbrill.com/document/doi/10.1515/mamm.1975.39.4.657/html
https://www.degruyterbrill.com/document/doi/10.1515/mamm.1975.39.4.657/html
https://doi.org/10.1515/9789882200173-013
https://doi.org/10.1515/9789882200173-013
https://doi.org/10.5962/bhl.title.16080
https://doi.org/10.1016/0006-3207(91)90030-D
https://doi.org/10.1016/0006-3207(91)90030-D
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T43205774A45893487.en
https://doi.org/10.2305/IUCN.UK.2013-1.RLTS.T43205774A45893487.en
https://doi.org/10.1038/hdy.2008.40
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T198920A50386795.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T198920A50386795.en

Yi Lu et al.: The status of the Yangtze finless porpoise

Wang JY, Reeves R (2017b) Neophocaena asiaeorientalis. The IUCN Red List of Threat-
ened Species 2017: e.T41754A50381766. https://doi.org/10.2305/IUCN.UK.2017-3.
RLTS.T41754A50381766.en

Wang PL (1984) Distribution of cetaceans off the coast of China. Chinese Journal of
Zoology 6: 54-58. [in Chinese]

Wang PL (1992) Morphological characteristics and subspecies delimitation of the fin-
less porpoise. Fisheries Science 11(11): 4-8. [in Chinese]

Wang PL (1999) Chinese Cetaceans. Taiwan, Ocean Enterprise Co., Ltd. Press. [in Chinese]

Xu SX, Ren WH, Zhou XM, Zhou KY, Yang G (2010) Sequence polymorphism and geo-
graphical variation at a positively selected MHC-DRB gene in the finless porpoise
(Neophocaena phocaenoides): implication for recent differentiation of the Yangtze fin-
less porpoise? Journal of Molecular Evolution 71(1): 6-22. https://doi.org/10.1007/
s00239-010-9357-8

Yang G, Guo L, Bruford MW, Wei FW, Zhou KY (2008) Mitochondrial phylogeography
and population history of finless porpoises in Sino-Japanese waters. Biological
Journal of the Linnean Society 95(1): 193-204. https://doi.org/10.1111/j.1095-
8312.2008.0932.x

Yang G, Liu S, Ren WH, Zhou KY, Wei FW (2003) Mitochondrial control region variability of
baiji and the Yangtze finless porpoises, two sympatric small cetaceans in the Yang-
tze River. Acta Theriologica 48(4): 469-483. [in Chinese] https://doi.org/10.1007/
BF03192493

Yang G, Ren WH, Zhou KY, Liu S, Ji G, Yan J, Wang L (2002) Population genetic structure
of finless porpoises, Neophocaena phocaenoides, in Chinese waters, inferred from
mitochondrial control region sequences. Marine Mammal Science 18(2): 336-347.
https://doi.org/10.1111/j.1748-7692.2002.tb01041.x

Yang G, Zhou KY (1997) Genetic variation of finless porpoise in Chinese waters. Acta
Zoologica Sinica 43(4): 411-419. [in Chinese]

Yang G, Zhou KY (2000) A preliminary study on the variability of the mitochondrial DNA
control region in populations of finless porpoises (Neophocaena phocaenoides) in
Chinese waters. In: Reeves RR, Smith BD, Kasuya T (Eds) Biology and conservation of
freshwater cetaceans in Asia. Occasional Paper of the IUCN Species Survival Com-
mission, Gland, Switzerland, 86-91.

Yin DH, Chen CH, Lin DQ, Hua Z, Ying CP, Zhang JL, Zhao CX, Liu Y, Cao ZC, Zhang H
Wang CH, Liang LP, Xu P, Jian JB, Liu K (2024) Telomere-to-telomere gap-free genome
assembly of the endangered Yangtze finless porpoise and East Asian finless por-
poise. GigaScience 13: giae067. https://doi.org/10.1093/gigascience/giae067

Yin DH, Chen CH, Lin DQ, Zhang JL, Ying CP, Liu Y, Liu W, Cao ZC, Zhao CX, Wang CH,
Liang LP, Xu P, Jian JB, Liu K (2022) Gapless genome assembly of East Asian finless
porpoise. Scientific Data 9: 765. https://doi.org/10.1038/s41597-022-01868-4

Zheng JS, Xia JH, He SP, Wang D (2005) Population genetic structure of the Yangtze
finless porpoise (Neophocaena phocaenoides asiaeorientalis): implications for
management and conservation. Biochemical Genetics 43(5): 307-320. https://doi.
org/10.1007/s10528-005-5222-7

Zhou XM, Guang XM, Sun D, Xu SX, Li MZ, Inge S, Jie WC, Yang LF, Zhu QH, Xu JB, Gao
Q, Alaattin K, Dou QH, Chen BY, Ren WH, Li S, Zhou KY, Gladyshev VN, Nielsen R, Fang
XD, Yang G (2018) Population genomics of finless porpoises reveal an incipient ceta-
cean species adapted to freshwater. Nature Communication 9(1): 1276. https://doi.
org/10.1038/s41467-018-03722-x

Nature Conservation 64: 77-92 (2026), DOI: 10.3897/natureconservation.64.193600 91


https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T41754A50381766.en
https://doi.org/10.2305/IUCN.UK.2017-3.RLTS.T41754A50381766.en
https://doi.org/10.1007/s00239-010-9357-8
https://doi.org/10.1007/s00239-010-9357-8
https://doi.org/10.1111/j.1095-8312.2008.0932.x
https://doi.org/10.1111/j.1095-8312.2008.0932.x
https://doi.org/10.1007/BF03192493
https://doi.org/10.1007/BF03192493
https://doi.org/10.1111/j.1748-7692.2002.tb01041.x
https://doi.org/10.1093/gigascience/giae067
https://doi.org/10.1038/s41597-022-01868-4
https://doi.org/10.1007/s10528-005-5222-7
https://doi.org/10.1007/s10528-005-5222-7
https://doi.org/10.1038/s41467-018-03722-x
https://doi.org/10.1038/s41467-018-03722-x

Yi Lu et al.: The status of the Yangtze finless porpoise

Zhou KY (2004) Fauna Sinica: Cetacea, Carnivora, Pinnipedia, Sirenia. Beijing, Science
Press, 199-225 pp. [in Chinese]

Zhou HJ, Zhang CQ, Tang B, Zhang HB, Zheng JS, Wang KX, He DK, Hao YJ (2025)
Structural characteristics of the epidermis in marine and freshwater finless porpois-
es adapted to distinct osmotic environments. Current Zoology 7: 304-319. https://
doi.org/10.1093/cz/z0ae049

Additional information

Conflict of interest

The authors have declared that no competing interests exist.
Ethical statement

No ethical statement was reported.

Artificial Intelligence (Al) use

The authors accept full responsibility for the content of the manuscript,
including the disclosure of any use of Al.
Al assistance was used solely to improve the language and readabilit.

Funding

Thiswork was financially supported by the Pl Project of Southern Marine Science
and Engineering Guangdong Laboratory (Guangzhou) (GML2021GD0805),
Postdoctoral Start-up Fund (GML2024BH0925) and National Key Research
and Development Program of China (grant no. 2022YFF1301600).

Author contributions

All authors conceptualised the study. GY sourced funding. YL collected and
analysed the data. YL drafted the manuscript. GY and KYZ made edits on
the draft.

Data availability

All of the data that support the findings of this study are available in the
main text.

Nature Conservation 64: 77-92 (2026), DOI: 10.3897/natureconservation.64.193600 92


https://doi.org/10.1093/cz/zoae049
https://doi.org/10.1093/cz/zoae049

	Evolutionary differentiation and adaptive divergence support the Yangtze finless porpoise as an independent species, a flagship of conservation value: A review
	Abstract
	Introduction
	Methods
	Distribution
	Colouration
	Morphology
	Anatomy and physiology
	Life history
	Genetic structure
	Population genomics
	Implications for conservation

	Conclusions
	Acknowledgement
	References
	Additional information

