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Abstract: We report new records of the critically endangered Leptopanchax itanhaensis in a temporary pool near
its type locality and in a roadside ditch from the same sub-basin. Despite extensive collection efforts over the
years to find the species and concerns of potential regional extinction, five individuals were successfully sampled
in February and March 2024. However, those newfound records raise concerns regarding the urgent necessity for
conservation efforts in the species’ habitat. The current area, where the species was rediscovered, is under imminent
threat of deforestation, emphasizing the imperative for ongoing monitoring.
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Redescoberta do killifish anual criticamente ameacado Leptopanchax itanhaensis
(Costa, 2008) em uma poga temporaria e vala de estrada da Mata Atlantica do Sudeste
Brasileiro

Resumo: Relatamos um novo registro do criticamente ameagado Leptopanchax itanhaensis, em uma poga temporaria
proxima a localidade-tipo e em uma vala de estrada da mesma sub-bacia. Apesar dos extensos esforgos de coleta ao
longo dos anos para encontrar a espécie e das preocupagdes com uma potencial extingdo regional, cinco individuos
foram amostrados com sucesso em Fevereiro e Margo de 2024. No entanto, estes novos registros levantam o alerta
em relagdo a urgente necessidade de esfor¢os de conservagdo do habitat da espécie. A area atual, onde a espécie foi
redescoberta, esta sob ameaga iminente de desmatamento, enfatizando a necessidade de monitoramento continuo.
Palavras-chave: Ambientes temporarios, Rivulidae, Itanhaém; Rio Preto, conservagdo.

Introduction

There is a substantial gap in our understanding of the distribution
of species inhabiting the temporary habitats within the Atlantic Forest,
owing to the challenging geomorphological landscape features of this
region (Costa 2002, Menezes et al. 2007). Moreover, the Atlantic Forest
houses a significant proportion (36%) of Brazil’s threatened small
freshwater fish species and, within this context, the Rivulidae constitutes
over 40% of the country’s endangered small freshwater fish species
(Castro and Polaz 2020). Numerous species, including those within
the family, are on the verge of extinction, raising concerns that some
may remain undiscovered (Bohlke et al. 1978, Volcan and Lanés 2018).
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Leptopanchax is a genus of small fish, up to 5 cm (2.0 in) long, in the
family Rivulidae, which most members are rarely documented (Costa
2019) and face imminent threats of extinction or are possibly already
extinct (Costa 2008). Recent decades have witnessed the rediscovery
of other rivulid species (Costa 1998, 2013, Costa et al. 2019, Guedes et
al. 2023). Similarly, additional species from the same genus previously
considered extinct, were reported after 31 years (Costa 2013) and 74
years (Costa et al. 2019) of their last known records. The prolonged
hiatus in recording these species is a direct consequence of the extensive
deforestation of their habitats, particularly in lowland moist forests,
posing considerable challenges to the conservation priorities of killifish
residing in these ecosystems (Costa 2019).
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Presently, Leptopanchax itanhaensis (Costa, 2008), formerly
described as Leptolebias itanhaensis, a small Rivulidae that lives in
dark acidic waters and shallow pools nestled in dense moist forest
habitats in the coastal plain (Costa 1995, 2008, 2019), is considered as
Critically Endangered (CR, Pavanelli et al. 2018). Few information on
the biology of the species is available, however, it is known that there
are difficulties in reproduction in captivity, with subpopulations not
surviving more than one generation, and that diving into the substrate
to spawn is optional, with the couple being able to lie down on the
bottom of the puddle to spawn (Costa 2008). The eggs of the species
have a spherical shape, and a diameter between 896 and 1005 pm,
with a reticulate surface, with reticulum forming irregular pentagons
(or hexagons) with greatest width of 3.4-6.5% egg diameter, and with
mushroom-like projections distributed regularly on the egg surface
(Costa and Leal 2009). Until now, the species was only recorded in its
type locality, in the Itanhaém River basin, southeastern Brazil (Costa
2008, Pavanelli et al. 2018). Unfortunately, the pool where the species
was originally sampled and described was destroyed in 2007, and despite
the intensive collection efforts reported, the species, until now, had
not been recorded again in the area, prompting concerns that it might
have become extinct (Pavanelli et al. 2018). Against this backdrop, our
findings confirm the rediscovery of L. itanhaensis in the Itanhaém region
of southeastern Brazil, marking a significant finding after many years of
limited information about its occurrence. In this short communication
we also describe some structural and physicochemical variables of
one temporary pool and one roadside ditch where five individuals of
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L. itanhensis were recently collected, in addition to the species
occurrence in these two habitats.

Materials and Methods

The individuals were sampled in a temporary pool (24°13°17.4”S
46°55°37.2”W) and in a roadside ditch created for road water drainage
(24°11°18.6”S 46°54°30.2”W), on the coastal plain of the Atlantic
Forest, drained by the Rio Preto sub-basin, Rio Itanhaém coastal basin,
Itanhaém, southeastern Brazil (Figure 1), in February and March 2024.
Fish were captured using hand nets, and since the specimens were
injured due to sampling, the species were anesthetized and euthanized
with 0.5g/L of Tricaine methanesulfonate (MS-222) neutralized with 1.0
g/L NaHCO3, and kept in absolute alcohol, with the aim of preserving
them for future analyses of their physiology, genetics, trophic ecology
and fecundity, in addition to their deposit in a collection. Subsequently,
they were identified following Costa (2008, 2019); morphometric
measurements were taken using calipers following Costa (1995) and
Guedes et al. (2020), and individuals were also weighed on an analytical
balance. Afterward, they were deposited in the UNESP Fish Collection
(DZSJRP 24845 and 24846). All sampling and procedures were carried
out under the SISBIO 90241-1 license and CEUA - IB/CLP n° 15/2023.
At the sampling sites, physicochemical parameters (pH, temperature
(°C), dissolved oxygen (mg/L), turbidity (NTU), and conductivity
(mS/cm)), were assessed using a Horiba U-52 G multiprobe.
Additionally, the maximum length, maximum width, and maximum
depth of the pool and roadside ditch were measured in meters.
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Figure 1. New records of Leptopanchax itanhaensis collected at a temporary pool (24°13°17.4”S 46°55°37.2”W) and roadside ditch (24°11°18.6”S 46°54°30.2”W),

Rio Preto sub-basin, Rio Itanhaém coastal basin, Itanhaém, southeastern Brazil.
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Results and Discussion

Following the coordinates provided for the species’ type locality,
given in Costa (2008) (24°13'8.9'S, 46°55'24.7'W), we made an
unsuccessful effort to sample L. itanhaensis. However, to find the
exact pool in the dense moist forest environment at these coordinates
proved challenging, as a significant portion of the surrounding area
had already undergone deforestation and urbanization. Nearby, we
identified an area undergoing slight deforestation and marked by open
trails, where other temporary pools were discovered (Figure 2), with
the species (Figure 3) recorded in one of them in February 2024. We
also encountered the species in a roadside ditch in March 2024, which
was not in close proximity to its designated type locality (Figure 2). In
total, five males were sampled, taken and measured (Table 1), four at
the temporary pool and one at the roadside ditch. The physicochemical
and structural variables of both environments where the species was
found are presented in Table 2. The characteristics of the temporary
pool closely resemble the type locality, featuring an acidic pH, shallow
depth and situated within the dense rainforest (Costa 2008). However,
the roadside ditch exhibited a higher pH value compared to the pool
(Table 2), potentially attributed to its predominant source of rainwater
rather than flooding from the black water stream, and it also presented
a greater depth.

The additional species in both environments also match those
listed by Costa (2008) description of other species coexisting with
L. itanhaensis. Together with L. itanhaensis, individuals of Callichthys
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Figure 2. Temporary pool (A) with deforested surroundings (B) and roadside
ditch (C) where Leptopanchax itanhaensis individuals were sampled.
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callichthys (Linnaeus, 1758), Atlantirivulus santensis (Kohler, 1906),
Mimagoniates lateralis (Nichols, 1913), and another critically
endangered species with few records for the area, Rachoviscus
crassiceps Myers, 1926 (Santos et al. 2018, Costa et al. 2024), were
sampled at both sites.

The specimens sampled in this study, 13.5 to 19 mm standard length
(SL), were smaller than those reported by Costa (2008), 16.2 to 21.8
mm SL. The rediscovery of the species in the area near the type locality
is very auspicious, but maintains concern about its conservation due to
the ongoing deforestation process in the area. This highlights the urgent
need for emergency measures to safeguard these temporary habitats
and this and other endangered species (e.g. Rachoviscus crassiceps;
see Costa et al. 2024) associated with these threatened and sensitive
environments. Furthermore, additional research is required to ascertain
whether species such as L. itanhaensis have resorted to roadside ditches
as a final recourse in these environments undergoing deforestation and
urban expansion.

The rediscovery of the species provides crucial information,
indicating that it is not regionally extinct as suggested by Pavanelli
et al. (2018), and urging future monitoring and conservation efforts.
The primary threats to the species come from urbanization and its
appeal in the aquarium market, contributing to a substantial impact on
its habitat (Costa 2009, Pavanelli et al. 2018). This finding, coupled
with the proximity to the road and ongoing land deforestation around
the temporary pool and roadside ditch, underscores the critical need
for urgent monitoring and protection of this habitat. Comprehensive
inventories are essential to better understand the distribution area of
the species (Oyakawa et al. 2009). We hope that the rediscovery of
the species will catalyze immediate conservation actions at this new
location. Also, we suggest that future work measure the occupancy
probability for the species, either through spatial, seasonal and annual
monitoring, or through less invasive methods such as environmental
DNA, making it possible to better understand whether its long absence
is due to the sampling effort employed or to the state of the population.

Figure 3. Male specimen of Leptopanchax itanhaensis (DZSJRP 24846), with its
photograph being taken immediately after sampling next to the roadside ditch in
Itanhaém, southeastern Brazil. Total length =24.5 mm. Standard length = 19 mm.
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Table 1. Morphometric data for Leptopanchax itanhaensis (N = 5) males found
at the temporary pool and at the roadside ditch in the Rio Preto sub-basin.
SD = Standard deviation.

Morphometric Minimum Maximum Mean SD

Total length (mm) 16.0 245 18.4  3.26
Standard length (mm) 13.5 19.0 154 221
Weight (g) 0.027 0.143 0.063 0.045
Body depth (mm) 1.94 3.16 2.62 048
Head depth (mm) 1.83 2.42 2.17  0.23
Head length (mm) 2.56 4.20 325 0.62
Eye diameter (mm) 1.12 1.80 .32 0.28
Caudal peduncle 0.95 1.90 .32 0.38
depth (mm)

% standard length

Body depth (%) 14.37 19.75 17.03  2.06
Head length (%) 18.96 23.85 21.08 1.96
% head length

Eye diameter (%) 33.53 44.92 40.83 436

Table 2. Structural and physicochemical variables of both environments where
Leptopanchax itanhaensis individuals were found. TP = Temporary pool. RD =
Roadside ditch. The average values of the variables were taken in February 2024
for the temporary pool and in March 2024 for the roadside ditch.

Variables TP RD

Distance to the closest road (m) 22.09 2.40
Maximum length (m) 2.63 7.34
Maximum width (m) 0.70 2.24
Maximum depth (m) 0.11 0.49
Temperature (°C) 27.13 25.6
Dissolved oxygen (mg/L) 0.90 3.71
pH 4.33 5.8

Turbidity (NTU) 87 75

Conductivity (mS/cm) 0.092 0.073

Acknowledgements

This study was financed in part by the grant #2023/14344-5,
Sdo Paulo Research Foundation (FAPESP) and Coordenagdo de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil (CAPES) -
Finance Code 001. We express our gratitude to the Nucleo de Pesquisas
Hidrodindmicas at Santa Cecilia University for their invaluable
equipment support. To the INCT-ADAPTA II project that is supported
by CAPES (Finance Code 001), CNPq (#465540/2014-7) and FAPEAM
(#06201187/2017). We would also like to thank everyone who provided
logistical support during the fieldwork and all the reviewers for their
suggestions, which were important for improving the work.

Associate Editor

Juan Schmitter-Soto

http://www.scielo.br/bn

Author Contributions

Joao Henrique Alliprandini da Costa: conceptualization; data
collection; manuscript preparation and revision.

Ursulla Pereira Souza: conceptualization; data collection;
manuscript preparation and revision.

Amanda Selinger: data collection; photographs; manuscript
preparation and revision.

Thomas Alves Vidal: data collection; manuscript preparation and
revision.

Francisco Langeani: specimens’ identification and deposit;
manuscripts preparation and revision.

Rafael Mendonga Duarte: conceptualization; data collection;
manuscript preparation and revision.

Conflicts of Interest

The authors declare that they have no conflict of interest related to
the publication of this manuscript.

Data Availability

All data are available in the paper.

References

BOHLKE, J.E., WEITZMAN, S.H. & MENEZES, N.A. 1978. Estado atual da
sistematica dos peixes de agua doce da América do Sul. Acta Amazonica
8(4):657-677. https://doi.org/10.1590/1809-43921978084657.

CASTRO, RM.C. & POLAZ, C.N.M. 2020. Small-sized fish: The largest and
most threatened portion of the megadiverse neotropical freshwater fish
fauna. Biota Neotropica 20(1):e20180683. https://doi.org/10.1590/1676-
0611-BN-2018-0683 ¢20180683.

COSTA, J.H.A., DUARTE,R.M., VIDAL, T.A., SOUZA, U.P. &« LANGEANLF.
2024. Rachoviscus crassiceps Myers, 1926. Boletim da Sociedade Brasileira
de Ictiologia 144:51-55.

COSTA, W.J.E.M. 1995. Pearl killifishes — the Cynolebiatinae: systematics and
biogeography of the neotropical annual fish subfamily. Neptune City: TFH.

COSTA, W.J.E.M. 1998. Rediscovery and redescription of Cynolebias carvalhoi
(Cyprinodontiformes: Rivulidae). Ichthyological Exploration of Freshwaters
9(3):305-310.

COSTA, W.J.EM. 2002. Peixes Anuais Brasileiros: Diversidade e Conservagao.
Editora da UFPR, Curitiba.

COSTA, W.J.E.M. 2008. Monophyly and taxonomy of the Neotropical seasonal
killifish genus Leptolebias (Teleostei: Aplocheiloidei: Rivulidae), with the
description of a new genus. Zoological Journal of the Linnean Society
153(1):147-160. https://doi.org/10.1111/j.1096-3642.2008.00380.x.

COSTA, W.J.E.M. 2009. Peixes aploqueildideos da Mata Atlantica brasileira:
historia, diversidade e conservagdo. Série Livr ed. Museu Nacional/UFRJ.
172p.

COSTA, W. and LEAL, F. 2009. Egg surface morphology in the Neotropical
seasonal killifish genus Leptolebias (Teleostei: Aplocheiloidei: Rivulidae).
Vertebrate Zoology 59(1):25-29. https://doi.org/10.3897/vz.59.30942.

COSTA, W.J.E.M. 2013. Leptolebias opalescens, a supposedly extinct seasonal
killifish from the Atlantic Forest of south-eastern Brazil, rediscovered 31
years after its last record (Cyprinodontiformes: Rivulidae). Ichthyological
Exploration of Freshwaters 23(4):357-358.

COSTA, W.J.E.M. 2019. Description of a new species of cynopoeciline killifish
(Cyprinodontiformes, Aplocheilidae), possibly extinct, from the Atlantic
Forest of south-eastern Brazil. ZooKeys, 2019(867):73-85. https://doi.
org/10.3897/zookeys.867.34034.

https://doi.org/10.1590/1676-0611-BN-2024-1637


https://doi.org/10.1590/1676-0611-BN-2024-1637

Biota Neotrop., 24(3): €20241637, 2024

Rediscovery of the critically endangered annual killifish Leptopanchax itanhaensis

COSTA, WJ.EM., MATTOS, J.L.O. & AMORIM, PF. 2019. Rediscovery of
Leptopanchax splendens (Cyprinodontiformes: Aplocheilidae): a seasonal
killifish from the Atlantic Forest of south-eastern Brazil that was recently
considered extinct. Journal of Fish Biology 94(2):345-347. https://doi.
org/10.1111/jfb.13898.

GUEDES, G.H.S., SALGADO, F.LK., UEHARA, W., FERREIRA, D.L. DE
P. & ARAUJO, F.G. 2020. The recapture of Leptopanchax opalescens
(Aplocheiloidei: Rivulidae), a critically endangered seasonal killifish:
Habitat and aspects of population structure. Zoologia 37:1-8. https://doi.
org/10.3897/zoologia.37.e54982.

GUEDES, G.H.S., DA LUZ, C.H.P., MAZZONI, R., DE LIRA, F.O. &
ARAUJO, E.G. 2023. New occurrences of the endangered Notholebias
minimus (Cyprinodontiformes: Rivulidae) in coastal plains of the State of
Rio de Janeiro, Brazil: populations features and conservation. Neotropical
Ichthyology 21(3). https://doi.org/10.1590/1982-0224-2023-0013.

MENEZES, N.A., WEITZMAN, S.H., OYAKAWA, O.T., LIMA, F.C.T.,
CASTRO, R.M.C. & WEITZMAN, M.J. 2007. Peixes de 4gua doce da Mata
Atldntica. Sao Paulo: Museu de Zoologia da Universidade de Sao Paulo.

OYAKAWA, O.T., MENEZES, N.A., SHIBATTA, O.A., LIMA, F.C.T,,
LANGEANI, F., PAVANELLI, C.S., NIELSEN, D.T.B. & HILSDOREF,

https://doi.org/10.1590/1676-0611-BN-2024-1637

A.W.S. 2009. Peixes de agua doce, p.350-424. In: Bressan, P.M., Kierulff,
M.C. M., & Sugieda, A.M. (eds.). Fauna ameagada de exting¢do no Estado
de Sdo Paulo: Vertebrados. Fundagdo Parque Zoologico de Sdo Paulo,
Secretaria do Meio Ambiente.

PAVANELLI C.S. et al. Leptolebias itanhaensis. In: Instituto Chico Mendes
de Conservacdo da Biodiversidade (Org.). Livro Vermelho da Fauna
Brasileira Amea¢ada de Extingdo: Volume VI - Peixes. Brasilia: ICMBio;
2018, 632-634.

SANTOS A.C.A. et al. Rachoviscus crassiceps and R. graciliceps. In: Instituto
Chico Mendes de Conservagdo da Biodiversidade (Org.). Livro Vermelho
da Fauna Brasileira Ameagada de Extingdo: Volume VI - Peixes. Brasilia:
ICMBio; 2018, 143-148.

VOLCAN, M. AND LANES, L. 2018. Brazilian killifishes risk extinction.
Science 361:340341. 10.1126/science.aau5930.

Received: 21/03/2024
Accepted: 04/09/2024
Published online: 14/10/2024

http://www.scielo.br/bn


https://doi.org/10.1590/1676-0611-BN-2024-1637



