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Historically, the taxonomic status of the bottlenose dolphins, Tursiops, has been confusing. Over 20 nominal species 
have been described in, or transferred to, the genus, but most them have been synonymized under T. truncatus, the 
type species of the genus. Here, we review the taxonomic status of Tursiops gephyreus Lahille, 1908, from the 
southwestern Atlantic Ocean (SWA), a taxon long considered as either synonym or subspecies of T. truncatus. We 
examined a total of 280 bottlenose dolphin skulls, including the lectotype of T. gephyreus. We examined all specimens 
for morphological (14 characters) and morphometric (29 measurements) differences. Univariate and multivariate 
analyses were conducted to test differences between groups. Based on qualitative and quantitative analyses of skulls 
as well as the vertebrae number of Tursiops specimens from SWA, we recognized 2 distinct morphological forms 
of bottlenose dolphins in the region, consistent with treatment of 2 species under the �diagnosable version of the 
Phylogenetic Species Concept.� Six qualitative characters are reliable for the identi�cation of both species in the 
SWA, but the shape of the nasal process of the right premaxilla alone is suf�cient to separate the species. Furthermore, 
the total number of vertebrae is higher in T. truncatus (62�64) than in T. gephyreus (57�59). Based on these results, 
we propose the revalidation of T. gephyreus. Since T. gephyreus was recognized as inhabiting the estuaries and the 
surf zone alongside the Rio Grande do Sul in Brazil, Uruguay, and Argentina coasts, the conservation efforts must 
take into account that this region presents similar threats to the species.

Historicamente, o status taxonômico do gol�nho-nariz-de-garrafa, gŒnero Tursiops, tem sido confuso. Mais de 20 
espØcies nominais foram descritas ou transferidas para o gŒnero; porØm, a maioria delas foi sinonimizada a T. truncatus, 
que Ø a espØcie tipo do gŒnero. No presente estudo, reavaliamos o status taxonômico de Tursiops gephyreus Lahille, 
1908 no Oceano Atlântico Sul Ocidental (SWA), um tÆxon considerado por muito tempo como sinônimo de T. truncatus. 
Foram examinados 280 crânios de gol�nhos-nariz-de-garrafa, incluindo o lectótipo de T. gephyreus. AnÆlises uni e 
multivariadas foram realizadas para testar diferenças morfológicas (14 caracteres) e morfomØtricas (29 medidas) entre os 
grupos. Baseado nas anÆlises qualitativas e quantitativas dos crânios, bem como no nœmero de vØrtebras de espØcimes de 
Tursiops do SWA, reconhecemos duas formas morfológicas distintas de gol�nhos na regiªo, consistente com o Conceito 
FilogenØtico de EspØcies. Seis caracteres qualitativos sªo considerados con�Æveis para a identi�caçªo das duas espØcies 
no SWA, entretanto a forma do processo nasal do prØ-maxilar direito Ø su�ciente para diagnosticar as duas espØcies. 
AlØm disso, o nœmero total de vØrtebras Ø maior em T. truncatus (62�64) do que em T. gephyreus (57�59). Sendo assim, 
propomos a revalidaçªo de T. gephyreus. Visto que T. gephyreus foi reconhecido como habitante dos estuÆrios e da zona 
de arrebentaçªo ao longo da costa do Rio Grande do Sul (Brasil), Uruguai e Argentina, os esforços de conservaçªo 
devem levar em conta que estas regiıes apresentam ameaças semelhantes à espØcie.
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populations (sexual) or lineages (asexual) diagnosable by a 
unique combination of character states in comparable individu-
als (semaphoronts)� (Nixon and Wheeler 1990).

MATERIALS AND METHODS

Specimens examined.—We examined 280 bottlenose 
dolphin skulls (including the lectotype of T. gephyreus 
[MACN54.113]�see Varela et al. 2010), deposited in the fol-
lowing collections: Brazil: mammal collection of the Museu 
Paraense Emílio Goeldi (MPEG), under supervision of Grupo 
de Estudos de Mamíferos Marinhos da Amazônia (GEMAM), 
BelØm, ParÆ; Associaçªo de Pesquisa e Conservaçªo de 
Ecossistemas AquÆticos (AQUASIS), Fortaleza, CearÆ; 
Centro de Mamíferos AquÆticos, Instituto Chico Mendes 
de Conservaçªo da Biodiversidade (CMA/ICMBIO), Ilha 
de ItamaracÆ, Pernambuco; Instituto Baleia Jubarte (IBJ), 
Salvador, Bahia; Instituto Mamíferos AquÆticos (IMA), 
Salvador, Bahia; marine mammal collection of the Instituto 
Oswaldo Cruz (IOC/FIOCRUZ), under supervision of Grupo 
de Estudos de Mamíferos Marinhos da Regiªo dos Lagos 
(GEMM-Lagos), Rio de Janeiro, Rio de Janeiro; mammal col-
lection of the Museu Nacional, Universidade Federal do Rio de 
Janeiro (MN), Rio de Janeiro, Rio de Janeiro; Laboratório de 
Mamíferos AquÆticos, Universidade Federal do Rio de Janeiro 
(MAQUA/UFRJ), Rio de Janeiro, Rio de Janeiro; Laboratório 
de Biologia da Conservaçªo de Mamíferos AquÆticos 
(LABCMA/USP), Sªo Paulo, Sªo Paulo; Museu de Zoologia 
da Universidade de Sªo Paulo (MZUSP), Sªo Paulo, Sªo Paulo; 
Instituto de Pesquisas CananØia (IPeC), CananØia, Sªo Paulo; 
Laboratório de Ecologia e Conservaçªo, Universidade Federal 
do ParanÆ (LEC/UFPR), Pontal do Sul, ParanÆ; Museu de 
CiŒncias Naturais da Universidade Federal do ParanÆ (MCN/
UFPR), Curitiba, ParanÆ; Universidade da Regiªo de Joinville 
(UNIVILLE), Joinville, Santa Catarina; Museu OceanogrÆ�co 
da Universidade do Vale do Itajaí (MOVI/UNIVALI), Itajaí, 
Santa Catarina; Laboratório de Mamíferos AquÆticos, 
Universidade Federal de Santa Catarina (LAMAQ/UFSC), 
Florianópolis, Santa Catarina; Grupo de Estudos de Mamíferos 
AquÆticos do Rio Grande do Sul (GEMARS), Torres, Rio 
Grande do Sul; Laboratório de Tartarugas e Mamíferos 
Marinhos, Universidade Federal do Rio Grande (LTTM/
FURG), Rio Grande, Rio Grande do Sul. Uruguay: private col-
lection of researcher Paula Laporta, Punta Del Diablo, Rocha; 
Museo Nacional de Historia Natural (MNHN), Montevideo, 
Montevideo; Facultad de Ciencias de La Universidad de 
La Repœblica (ZVC), Montevideo, Montevideo. Argentina: 
Fundación Marybio, Las Grutas, Rio Negro; Universidad 
Nacional del Mar del Plata (UNMDP), Mar del Plata, Buenos 
Aires; Parque TemÆtico y OceanÆrio Mundo Marino, San 
Clemente Del Tuyu, Buenos Aires; Museu Nacional de 
História Natural �Bernardino Rivadavia� (MACN), Buenos 
Aires, Buenos Aires; and Laboratório de Mamíferos Marinos 
del Centro Nacional Patagônico (LAMAMA/CENPAT), Puerto 
Madryn, Chubut.

Specimens we examined were identi�ed as either T. truncatus  
(n = 144) or T. gephyreus (n = 136), based on the qualitative 
characters described by Lahille (1908) and Barreto (2000), 
which included shape of the pterygoid recess and conforma-
tion of pterygoids. We classi�ed specimens into 3 age groups 
according to Tavares et  al. (2010): juvenile (bones unfused, 
bones move freely or they are disarticulated, and the alveoli 
are opened), subadult (bones partially fused, some move-
ment, and semi-closed alveoli), and adult (fused bones, closed 
sutures, and closed alveoli). Some specimens with partially 
fused nasal bones were considered adults because they had 
other skull sutures fused and closed alveoli. All the specimens 
used in this study were found stranded ashore or were inciden-
tally captured by �shery gear and then collected, cleaned, and 
deposited in scienti�c collections (Supplementary Data SD1); 
therefore, no permits were required. The study area includes 
Brazilian, Uruguayan, and Argentinean waters in the south-
western Atlantic.

Sexual dimorphism.—Based on the low sexual dimorphism 
reported in the literature (very few external and skull measure-
ments present sexual dimorphism�Hersh et  al. 1990; Tolley 
et al. 1995; Barreto 2000), sexes were pooled for comparisons 
between T. truncatus and T. gephyreus.

Skull morphometrics.—In order to avoid ontogenetic 
effects, we measured only adults of T. truncatus (n = 81) and 
T. gephyreus (n = 111) with a 300-mm digital caliper, and 500- 
and 600-mm analogical calipers. Fifty-two measurements were 
taken from each specimen based on Perrin (1975), Wang et al. 
(2000b), and Kemper (2004). However, due to a strong and pos-
itive correlation among some measurements, we reduced the 
number used in analyses to 29 measurements (Supplementary 
Data SD2).

Alveoli and vertebral counts.—Whenever possible, we 
counted only well-de�ned dental alveoli in left and right, 
upper and lower jaws of specimens in order to prevent over- 
or underestimations. We counted the number of vertebrae of 
all available skeletons, totaling 22 specimens (T.  truncatus, 
n = 13; T. gephyreus, n = 9). In specimens missing some verte-
brae (T. truncatus, n = 2; T. gephyreus, n = 3), the total number 
was estimated following the method described in Perrin (1975, 
1984).

Skull morphology.—We examined all specimens of each age 
group for qualitative, morphological differences in characters 
between T. truncatus and T. gephyreus. Fourteen morphologi-
cal characters were analyzed. The anatomical nomenclature 
mainly followed Mead and Fordyce (2009; Supplementary 
Data SD3).

Statistical analysis.—We checked the normality of all data 
of each group with Kolmogorov�Smirnov tests. The differ-
ences in the means of the measurements between T. truncatus 
and T. gephyreus were tested with Student�s t-tests or Mann�
Whitney U-tests (Vanzolini 1993). All tests were conducted in 
SigmaStat 3.5 (Systat Software Inc. 2007, San Jose, California).

In order to detect a priori groups of specimens, we carried 
out a principal component analysis (PCA) over the covariance 
matrix of the log-transformed measurements. A cluster analysis 
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(e.g., La Plata River and Patos Lagoon) and wind resuspension. 
Furthermore, local temperature varies from 13°C to 19.5°C in 
the winter and from 21°C to 30°C in the summer, and salinity 
varies from 8 to 35 ppm in some lagoons (Ramos and Vieira 
2001).

In this same region, small communities of bottlenose dol-
phins have been recorded in estuaries of southern Brazil, namely 
Mampituba, Tramandaí, and Chuí estuaries and Laguna and 
Patos Lagoon systems (Simıes-Lopes et al. 1998; Fruet et al. 
2011; Daura-Jorge et al. 2013; Costa et al. 2015). We identi�ed 
3 specimens from these populations as T.  gephyreus: 1 from 
Mampituba River (GEMARS 0333), another from Tramandaí 
River (GEMARS 1259), and the last from Chuí River (TTBC 
220310)  on the Brazil�Uruguay boundary. Individuals from 
Tramandaí River were photo-identi�ed and resighted several 
times in this estuary, suggesting some degree of site �delity 
(Simıes-Lopes et al. 1998; Giacomo and Ott, in press).

There also are records of dolphins from Mampituba and 
Tramandaí estuaries �shing cooperatively with local �sher-
men. This interaction has been occurring for decades in these 
estuaries and in Laguna, and the �shers claim that it guarantees 
good �shing yields to both dolphins and humans (see Pryor 
1990; Simıes-Lopes et al. 1998; Zappes et al. 2010).

The genetic structure of bottlenose dolphin communities 
appears to support the morphological results and the putative 
distribution limits in the present study, since they show that 
the species is highly dependent on the type of habitat occu-
pied (Möller et  al. 2007). Protected coastal habitats, such as 
embayments, lagoons, and estuaries, are usually inhabited by 
genetically differentiated small groups with a high degree of 
site �delity, local adaptation to different ecological conditions, 
and differential resource use strategies (Costa et  al. 2015).  
In this sense, the presence of T. gephyreus seems to be currently 
associated with the estuaries along the southern Brazilian coast, but 
the historical process involved in the speciation process remains 
unknown. In contrast, open coastal waters are usually inhabited 
by larger communities, presenting lower genetic differentiation 
and higher genetic diversity than those restricted in distribution 
(Natoli et  al. 2004; Fruet et  al. 2011). However, none of these 
studies contrasted genetic and morphological differentiation.

The presence of 2 species of bottlenose dolphins in the south-
western Atlantic is relevant from a conservation viewpoint. Both 
species face threats from bycatch in �sheries, pollutants, habi-
tat loss or degradation, and disturbance from human activities 
(Daura-Jorge et al. 2013; Fruet et al. 2014). This is particularly 
serious for T.  gephyreus, which has a more restricted pattern 
of occurrence. The list of the endangered fauna of Rio Grande 
do Sul has been recently updated (in 2014) according to IUCN 
(2001) criteria. Two subpopulations of bottlenose dolphins have 
been designated for the purpose of conservation in the state: an 
oceanic population inhabiting waters beyond the continental 
shelf (herein considered T.  truncatus) and a coastal-estuarine 
population, referred herein to T.  gephyreus. Following IUCN 
criteria, the coastal-estuarine population is classi�ed as �vulner-
able� due to high anthropogenic pressure and declining habitat 
quality.

SUPPLEmENTARY DATA

Supplementary Data SD1.�List of bottlenose dolphin speci-
mens examined and sampling information.
Supplementary Data SD2.�Syncranial measurements and 
meristic analyses for bottlenose dolphin (Tursiops) specimens 
in this study. *Measurements modi�ed from literature. cVari-
ables used in the Cluster analysis.
Supplementary Data SD3.�Morphological characters ana-
lyzed and the observed states in each specimen of bottlenose 
dolphin (Tursiops spp.).
Supplementary Data SD4.�Descriptive statistic of cranial 
measurements taken from adults of Tursiops gephyreus and 
Tursiops truncatus.
Supplementary Data SD5.�Frequency of occurrence of 
morphological characters of juveniles, subadults, and adults of 
Tursiops truncatus and Tursiops gephyreus.
Supplementary Data SD6.�Non-useful morphological skull 
characters.
Supplementary Data SD7.�Descriptive statistics of dental 
alveoli counting performed on adults of Tursiops truncatus and 
Tursiops gephyreus.
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