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Fig. 3. Distribution map of Anablepsoides lineasoppilatae, (square, open square type locality), A. christinae (inverted

triangle) and A. parlettei (circle).

Discussion

Anablepsoides was initially designated as a subgenus
of Rivulus by HUBER (1992), of the then taxonomically
and morphologically isolated dwarf species Rivulus
atratus. However, recently, the conceptualisation of
Anablepsoides dramatically changed. It was lifted to ge-
nus rank and includes now more than 45 species (CosTa,
2011; 2013). The re-diagnosis of Anablepsoides (includ-
ing Oditichthys HUBer and Benirivulus CosTa) by CosTA
(2011) was based on a phylogenetic analysis compris-
ing molecular (mitochondrial) and morphological data
(however, the number of species included was limited,
and no convincing autapomorphic characters or character
states are given). According to Costa (2011) the species
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composition includes a group of small to medium-sized
species (between approximately 25 mm and 60 mm SL)
and another group of large sized species (formerly taxo-
nomically pooled in the subgenus Oditichthys) of about
100 to 120 mm SL. Such an assemblage is obviously
heterogeneous and further studies are needed to verify
the taxonomic treatment (HuBer, 2012). Nevertheless,
for practical reasons, we are including the new species
within Anablepsoides in order to continue with the no-
menclature proposed and used by Costa (2011; 2013).
The new species A. lineasoppilatae is a member of
the A. limoncochae species group as it has been re-de-
fined by Costa (2010). This assemblage is differentiated
by Costa (2010; 2013) from the 4. urophthalmus group
by the possession of contact organs on the flanks of males
(versus the absence of contact organs), by the presence
(versus absence) of an oblique transverse stripe on the
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Flg 4. Habitat (type locahty) of Anablepsoides lineasop-
pilatae.

middle of the dorsal fin and by the absence (versus pres-
ence) of similar light yellow to orange zones on the dorsal
and ventral margins of the caudal fin. However, our stud-
ies imply that the characteristics are taxonomically less
usable because of its variable appearance (VALDESALICI &
SCHINDLER, 2011).

In the A. limoncochae group, A. lineasoppilatae is hy-
pothesized to be closely related to its geographic neigh-
bours A. christinae and A. parlettei (cf. VALDESALICI &
ScHINDLER, 2011). Both the latter two species are differ-
entiated from A. lineasoppilatae by the substantial char-
acter states mentioned in the diagnosis. Divergent char-
acteristics in male colour pattern play an important role
in mate choice (HuBer, 1992; 1998). Hence, it is likely
that the differences in male colour pattern represent not
only a phenotypical distinction but also contain a biologi-
cal significance for speciation and species delimitation
by pre-mating reproductive isolation.

These three species (4. christinae, A. lineasoppilatae
and A. parlettei) are distributed in the Peruvian part of
the Rio Madre de Dios basin. As far as is known pres-
ently, they can be found occurring at separate elevational
gradients. Anablepsoides christinae is known to occur in
the lowlands at the western border of the Departamento
Madre de Dios (HUBER, 1992; VALDESALICI & SCHINDLER,
2011), whereas A. lineasoppilatae and A. parlettei are de-
scribed in the eastern foothills of the Andes (VALDESALICI
& ScHINDLER, 2011; this study). Anablepsoides par-
lettei occurs in the upper Rio Inambari system in the
Departamento Cusco at an altitude of about 800 m. In
contrast A. lineasoppilatae occurs at an intermediate al-
titude of about > 400 and <700 m asl in the San Gaban
river (Departamento Puno) and also in the Marcapata
river drainages (Departamento Madre de Dios). Since
distinct elevational gradients are usually connected with
different climatic and ecological variables, it can be pre-
sumed that the speciation of these species is linked with
the adaptation to separate environmental niches. The
tropical Andes region is presently recognised as one of
the world’s hyper-hotspots of biodiversity, charakterised
by a high rate of endemism (MYERs et al., 2000). The
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specific diversification of the members of the A. limon-
cochae group at the foothills of the Andes as described
here may be treated as an additional example of such en-
demism and restricted geographic distribution.

Acknowledgements

The first author wishes to thank Francesca Fontana and Jacopo
Valdesalici for assistance with the first draft of this manuscript. We
are grateful to Casey Parlette for information, pictures and dona-
tion of material. Thanks go out to Hernan Ortega Torres (MUSM),
Giuliano Doria (MSNG), and Axel Zarske (MTD) for access to col-
lections under their care.

References

AwMmiET, J.L. (1987): Faune du Cameroun. Fauna of Cameroon. Vol. 2.
Le genre Aphyosemion Myers (Pisces: Teleostei: Cyprinodonti-
formes). — Sciences Naturales, Compiégne, 262 pp.

Costa, W.J.E.M. (2006): Relationships and taxonomy of the kil-
lifish genus Rivulus (Cyprinodontiformes: Aplocheiloidei:
Rivulidae) from the Brazilian Amazonas river basin, with
notes on historical ecology. — Aqua, Journal of Ichthyology and
Aquatic Biology, 11: 133-175.

Costa, W.J.E.M. (2010): Two new species of the Rivulus urophthal-
mus group from the Tocantins and Xingu river drainages,
eastern Brazilian Amazon (Cyprinodontiformes: Rivulidae). —
Ichthyological Exploration of Freshwaters, 21: 79—85.

Costa, W.J.E.M. (2011): Phylogenetic position and taxonomic sta-
tus of Anablepsoides, Atlantirivulus, Cynodonichthys, Laimo-
semion and Melanorivulus (Cyprinodontiformes: Rivulidae). —
Ichthyological Exploration of Freshwaters, 22: 233 —-249.

Costa, WJ.EM. (2013): Anablepsoides urubuiensis, a new killi-
fish from central Brazilian Amazon (Cyprinodontiformes: Ri-
vulidae). — Ichthyological Exploration of Freshwaters, 23: 345—
349.

Costa, WJ.EM. & DE Luca, A.C. (2011): Rivulus cajariensis, a
new Kkillifish from the Guiana Shield of Brazil, eastern Amazon
(Cyprinodontiformes: Rivulidae). — Ichthyological Exploration
of Freshwaters, 21: 353—-358.

FELs, J.F. & pE Ruam, P. (1982): Récentes collectes de Rivulus (Cy-
prinodontidés) au Pérou, avec description de six espéces nou-
velles, deuxiéme partie. — Revue Frangaise d’ Aquariologie, 8:
97-106.

Hoepeman, J.J. (1958): The frontal scalation pattern in some groups
of tooth carps (Pisces, Cyprinodontiformes). — Bulletin of
Aquatic Biology, 1: 23-28.

Huser, J.H. (1992): Review of Rivulus. Ecobiogeography - Rela-
tionships. — Cybium, Société frangaise d’ichthyologie, Paris.
586 pp.

Huskgr, J.H. (1998): Comparison of the old world and the new world
tropical Cyprinodonts. — Société francaise d’ichthyologie,
Paris. 112 pp.

299



S. VALDESALICI & |. SCHINDLER: Anablepsoides lineasoppilatae from south-eastern Peru

Huskr, J.H. (2012): Reappraisal of the phylogeny of Rivulus and
its alliead focoused on external characters. — Killi-Data Series,
2012: 9-25.

MyERs, N, MITTERMEIER, R.A., MITTERMEIER, C.G., DA FONSECA,
G.A.B. & KEnT, J. (2000): Biodiversity hotspots for conserva-
tion priorities. — Nature, 403: 853 —858.

TavLor, W.R. & Van Dyke G.C. (1985): Revised procedures for
staining and clearing small fishes and other vertebrates for
bone and cartilage study. — Cybium, 9:107—-109

300

VaLpEsaLic, S. (2010):  Nothobranchius boklundi (Cyprinodon-
tiformes: Nothobranchiidae): a new annual killifish with two
male colour morphs from the Luangwa River basin, Zambia. —
Aqua, International Journal of Ichthyology, 16: 51—60.

VALDESALICI, S. & SCHINDLER, I. (2011): Description of a new kil-
lifish of the genus Rivulus (Teleostei: Cyprinodontiformes:
Rivulidae) from south eastern Peru. — Vertebrate Zoology, 61:
313-320.

SENCKENBERG



