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The genus Anablepsoides Huber, 1992 is one of the 24 valid genera that compose the
subfamily Rivulinae Myers, 1925, of the family Rivulidae Myers, 1925 (Fricke ef al. 2022a),
and currently comprises 61 species (Fricke et al. 2022b). Initially the species of this genus
were included in Ruvulus Poey, 1860 until Costa (2011) elevated five of its subgenera to genus
level, and proposed the tribe Melanorivulini Costa, 2011 to group four of them
(Anablepsoides, Atlantirivulus Costa, 2008, Cynodonichthys Meek, 1904 and Melanorivulus
Costa, 2006) into one clade. The proposal of Costa (2011) was not accepted without some
controversy (Huber 2012) and skepticism as it is weakly supported (Costa 2011, Valdesalici
& Schindler 2013, Loureiro & de Sa 2015, Loureiro et al. 2018) and does not accord with the
results of some previous studies (Hrbek & Larson 1999, Murphy et al. 1999, Hrbek et al.
2004, Vermeulen & Hrbek 2005). However, more recent evidence supports the validity of the
genus Anablepsoides and the tribe Melanorivulini (Costa ef al. 2016, Amorim & Costa 2022).

Anablepsoides are small to medium-sized [30 to 120 mm standard length (SL)] non-
annual rivulids (Costa 2011, Loureiro & de S& 2015), which can be easily differentiated from
other members of the subfamily Rivulinae by the presence of scales on the entire ventral
section of the head (Costa 2011). They are distributed in the Amazon and Orinoco river basins,
and coastal river drainages in northern and northeastern South America and the Lesser Antilles
(Costa 2011, Loureiro ef al. 2018, Amorim & Costa 2022). They inhabit the shallower parts
of perennial lotic and lentic water bodies in forests and savannas from sea level up to 1000 m
above sea level (Costa 2011, Valdesalici & Schindler 2011, Loureiro & de Sa 2015, Amorim
& Costa 2022). Although members of this genus, unlike seasonal rivulids, depend on the
presence of water during embryonic development, at least some species are known to exhibit
adaptations that allow them to stay out of water for long periods (Turko & Wright 2015,
Livingston et al. 2018, Espirito-Santo et al. 2019).
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At infrageneric level and informally, based on coloration patterns and other visible
morphological characteristics, Anablepsoides are divided into three species complexes (Huber
1992 in Costa 2010, Costa et al. 2013, Amorim & Costa 2022), although the differences in
some cases are subtle (Huber 1999, Valdesalici & Schindler 2011). From a biogeographic
perspective, the A. urophthalmus complex comprises species from the middle and lower
Amazon basin, the Orinoco basin and coastal rivers drainages; the 4. limoncochae complex
groups species from western Amazonia; and the A. ornatus complex brings together species
from central Amazonia (Costa ef al. 2013, Amorim & Costa 2022). However, these species
complexes could not be confirmed based on molecular analysis by Amorim & Costa (2022),
who identified only two main clades within the genus. The first, called clade a, corresponds
to the species of the A. urophthalmus complex; while the second, called clade B, mostly
includes the species inhabiting the upper and middle Amazon basin, belonging to the A.
ornatus and A. limoncochae complexes.

To date, three species of Anablesoides have been recorded in Bolivia (Valdesalici &
Gil 2019) and all were described from material collected in the country. While A. beniensis
(Myers, 1927) has a relatively wide distribution in the central basin of the Madeira river in
Bolivia and Brazil (Costa 2006), the other two — 4. chapare Valdesalici & Gil, 2017 and A.
bibosi Valdesalici & Gil, 2019 — are only known from their type localities in the pre-Andean
upper Chapare river basin in Cochabamba Department (Valdesalici & Gil 2017, 2019).

Here, the first record of Anablepsoides christinae (Huber, 1992) from Bolivia is
presented, based on material deposited at the Museo de Historia Natural Noel Kempff
Mercado (MHNNKM), Santa Cruz Department. It is a species of the A. limoncochae complex
belonging to clade B sensu Amorim & Costa (2022), that until now was thought to be endemic
to the Madre de Dios river basin in the Peruvian Amazon (Ortega 2016).

MATERIALS AND METHODS

A set of five specimens (MNKP-4887) deposited in the ichthyological collection of
the MHNNKM, and previously identified only to family level (Rivulidae), was examined.
Two juveniles were excluded because of their small size (SL <20 mm) and from the remaining
specimens (two males and one female) morphological characteristics were reviewed, and
morphometric and meristic values were recorded. Taxonomic identification was carried out
following diagnostics for species of the Anablepsoides limoncochae complex (Huber 1992,
Staeck 1994, Costa 2006, Valdesalici & Schindler 2011, 2013, Nielsen ef al. 2016, Valdesalici
& Gil 2017, 2019). Morphometric and meristic values were taken according to Costa (1995)
and measurements were obtained with a digital Vernier caliper with + 0,01 mm accuracy. For
the nomenclature of the cephalic scale pattern, the proposal of Hoedeman (1958) was
followed. The morphometric and meristic values obtained were compared with those indicated
in the original description of Anablepsoides christinae (Huber, 1992). The nomenclature of
hydrologic units (HU) using Pfafstetter classification is according to Lehner & Grill (2013)
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and the names of water bodies and basins follow SUNIT (2007), when available. The
geographical location of the collection locality was taken from the legal norm for the creation
of the Madidi National Park and Integrated Management Natural Area (PNANMI Madidi;
D.S. No. 24123 of September 1995).

Examined material: MNKP-4887, 5 ind., 2 males 33,5 — 41,3 mm SL, 1 female 40,1
mm SL & 2 juveniles < 20 mm SL; Bolivia, La Paz Department, Abel Iturralde Province,
PNAMI [sic] Madidi, Campamento Alto Madidi, 25/VII1/2004, Col. 1.

RESULTS
Anablepsoides christinae (Huber, 1992)

Body cylindrical fusiform, slightly compressed in posterior section; dorsal and
ventral profile slightly convex from head to the insertion of dorsal and anal fins, respectively,
from where it continues with concave curvature to the base of caudal fin; greatest body depth
at posterior half between pectoral and ventral fins, greatest body width at the insertion of
pectoral fins. Head wider than high; with obtuse snout and upper mouth; eyes forward and
large. Unpaired and pectoral fins rounded; oval-shaped caudal fin; origin of dorsal fin above
base of 8th to 9th anal fin rays. Scales large and cycloid, all over body and head, including
ventral section of head and basal section of caudal fin, but absent at base of other fins; flank
scales with contact organs at section between pectoral fins and just before dorsal fin origin;
frontal cephalic scales E patterned.
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Figure 1. Anablepsoides christinae (MNKP 4887). A) Male, 33,47 mm SL; B)
Female, 40,07 mm SL. © Foto: H.A. Drawert
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Coloration in alcohol of body in males pale brown background with six dark longitudinal
stripes, thicker than interspaces at humeral section becoming narrower posteriorly and
reducing to three stripes noticeably thinner than interspaces at caudal peduncle; dorsal section
with less pale background and dark spots distributed asymmetrically on both flanks so that, in
dorsal view, they form a zigzag pattern, but do not come together at dorsal profile line; anterior
ventral section, from height of the insertion of pectoral fins to the base of ventral fins, with
lighter background coloration and without dark markings. Head with snout and infra- and
postorbital section darker, operculum with inferoposterior section paler than the rest of head
and with dark opercular spot in the region of angulus superior. Paired fins whitish without
dark markings; anal and dorsal fin with thin dark stripe on distal edge, also dorsal fin with
slightly darker posterior basal section and dark longitudinal stripe at inferomedial section;
caudal fin darker than the others, without conspicuous dark markings. Coloration in alcohol
of female similar to males, but without longitudinal stripes on flanks and with characteristic
peduncular spot between upper base of caudal fin and caudal peduncle; anal fin at posterior
basal section with dark spots without pattern, dorsal fin with darker basal and distal section;
and caudal fin with dark spots forming an incospicuous reticulate pattern in medial and dorsal
sections.

The morphological characteristics described above are consistent with those
indicated for Anablepsoides christinae and the values of morphometric measurements and
meristic counts mostly overlap (Table 1). Likewise, the diagnostic characters established allow
the identification of the revised specimens as belonging to the indicated species. According to
label, the reviewed specimens (MNKP 4887) were collected in La Paz Department, Abel
Iturralde Province, locality PNAMI [sic] Madidi "Campamento Alto Madidi". This collection
locality data is corrected and complemented with the following: PNANMI Madidi,
Campamento Alto Madidi (13°37'30" S, 68°45'00" W), 250 m of elevation; Beni river basin,
Madidi river sub-basin (Pfaffstetter hydrologic unit 62266569).

FINAL CONSIDERATIONS

Seegers (1988), in the description of Rivulus bolivianus, a species synonymized with
Anablepsoides beniensis by Costa (2006), mentions the presence in Bolivia of an undescribed
species of the A. limoncochae complex. It is possible that this is the first reference to the
presence of A. christinae in the country, although the species was only described by Huber in
1992; but it could be 4. chapare or A. bibosi described more recently by Valdesalici & Gil
(2017, 2019), or an as yet species undescribed.

The possible presence of a species of Anablepsoides in the Acre river basin (Pando
department), cited as Rivulus aff. christinae, is mentioned by Valdesalici & Gil (2017).
However, these authors indicate that the identity of the species needs to be confirmed by new
collections as it is based on reports from an internet page and a specimen preserved in poor
condition ("unfortunately faded") held in a private collection.
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Table 1. Morphometric and meristic values of Anablepsoides christinae.

MNKP 4887 Type material’
Male 1 Male 2 Female Max Min
Morphometric measures
Standard length (mm) 41,3 33,47 40,07 61,4 -
Percents of standard length
Body depth 18,98 20,41 19,34 23 19
Caudal peduncle depth 14,87 15,06 17,64 - -
Pre-dorsal length 78,21 75,11 75,87 83 79
Pre-pelvic length 50,27 50,13 49,14 55 53
Dorsal-fin base length 9,37 10,76 8,54 - -
Anal-fin base length 19,69 17,63 15,47 - -
Caudal-fin length 22,54 28,65 23,18 - -
Pectoral-fin length 17,48 17,15 14,13 21,5 20
Pelvic-fin length 8,86 8,37 5,17 - -
Head length 23,41 26,44 24,88 29 26
Percents of head length
Head depth 64,12 55,37 57,17 - -
Head width 76,22 69,38 73,02 - -
Snout length 33,82 35,25 30,79 - -
Eye diameter 37,85 37,97 37,41 - -
Meristic counts
Number of scales
Longitudinal series 41 42 44 41 38
Transverse series 10 11 10 10,12 9,5
Circumpeduncular rows 21 20 20 - -
Number of rays

Pectoral fin 14 15 14 - -
Pelvic fin 7 8 6 - -
Dorsal fin 7 8 8 9 7
Anal fin 13 13 11 14 13
Caudal fin 23 22 23 - -

1: Values from Huber (1992), except 2: from Huber (1999).
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Consequently, these references are insufficient to confirm the presence of A. christinae or
another species of the genus in addition to the three so far recorded from Bolivia, since in
none of the cases is there any reference to voucher specimens. The present publication, at least
partially, fills these information gaps by confirming the record of A. christinae based on the
examination of valid voucher specimens. The possibility of the presence of other species of
the genus in Bolivian territory, mainly in the Acre river basin, cannot ruled out.

Type specimens of Anablepsoides christinae were collected at Lake Tupac Amaru,
upper Madre de Dios river basin, near Puerto Maldonado in Tambopata Province of Madre de
Dios Department, Peru (Huber 1992). Other localities of occurrence reported by Staeck
(1994), Valdesalici & Schindler (2011) and Ortega (2016) are also in the upper Madre de Dios
river basin (HU 622664), always at 200 to 250 m above sea level. The specimens from Bolivia,
were collected at the same altitude (250 m above sea level according to Google Earth and
ESRI World Topo) but in the upper basin of the Beni river (HU 622665) near the
"Campamento Alto Madidi". This locality is on the Madidi river less than 15 km in straight
line from the watershed between the Madre de Dios and Beni river basins (Figure 2). Although
both basins converge near Riberalta in the north of Beni Department, Bolivia, more than 400
km in a straight line downstream, the presence of 4. christinae in the upper basin of the Beni
river can be explained by the amphibious lifestyle of the members of this genus (Turko &
Wright 2015, Livingston ef al. 2018, Espirito-Santo et al. 2019) that allows them to cross
watersheds dividing uplands. In addition, confirmation of the presence of 4. christinae in the
Beni river basin extends the known distribution range to the species to this basin, which
implies the potential extension of its range, particularly in Bolivia.

The description of Anablepsoides christinae does not include values for all
morphometric and meristic characters proposed by Costa (1995), as not all values are known
for female individuals. The specimens examined for this work show slightly lower values in
morphometric measurements, compared with the values presented by Huber (1992, 1999),
possibly due to their smaller size and less advanced ontogenetic stage. On the other hand, all
meristic counts coincide with those indicated for 4. christinae; except one specimen examined
has an additional scale in the longitudinal series, compared to the maximum value indicated
by Huber (1992).
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Figure 2. Occurrence localities of species of the Anablepsoides limoncochae complex in the
southwest Amazon basin (Sources: Huber 1992, Staeck 1994, Valdesalici & Schindler 2011,
2013, Nielsen et al. 2016, Valdesalici & Gil 2017, 2019)

LITERATURE CITED

Amorim, P.F. & W.J.E.M. Costa. 2022. Evolution and biogeography of Anablepsoides
killifishes shaped by Neotropical geological events (Cyprinodontiformes,
Aplocheilidae). Zoologica Scripta 51(4): 434-446.

Costa, W.J.LE.M. 1995. Pearl killifishes-the Cynolebiatinae: systematics and biogeography
of the neotropical annual fish subfamily. TFH, Neptune City, NJ, USA.

Costa, W.J.E.M. 2006. Relationships and taxonomy of the killifish genus Rivulus
(Cyprinodontiformes: Aplocheiloidei: Rivulidae) from the Brazilian Amazonas river
basin, with notes on historical ecology. Aqua 11(4): 133-176.

Costa, W.J.E.M. 2010. Two new species of the Rivulus urophthalmus group from the Tocantins

and Xingu river drainages, eastern Brazilian Amazon (Cyprinodontiformes: Rivulidae).
Ichthyological Exploration of Freshwaters 21(1): 79-85.
Costa, WJ.EM. 2011. Phylogenetic position and taxonomic status of Anablepsoides,

Atlantirivulus, Cynodonichthys, Laimosemion and Melanorivulus (Cyprinodontiformes:
Rivulidae). Ichthyological Exploration of Freshwater 22(3): 233—-249.

41



Kempffiana 2023 19(1): 35-43

Costa, W.J.E.M., P.H. Bragan¢a & P.F. Amorim. 2013. Five new species of the killifish genus
Anablepsoides from the Brazilian Amazon (Cyprinodontiformes: Rivulidae). Vertebrate
Zoology 63(3): 283-293.

Costa, W.J.LE.M., P.F. Amorim & R.C. Rizzieri. 2016. Molecular phylogeny and biogeography
of the South American savanna killifish genus Melanorivulus (Teleostei: Aplocheilidae).
Vertebrate Zoology 66(3): 267-273.

Espirito-Santo, HM.V., J.G. Sodré & J. Zuanon. 2019. He leaps, she beats: The role of social
interactions on the overland movements of an Amazonian amphibious killifish. Ecology
of Freshwater Fish 28(3): 356-364.

Fricke, R., W.N. Eschmeyer & J.D. Fong. 2020a. Eschmeyer's Catalog of Fishes: Species by
Family/Subfamily. Available at http://researcharchive.calacademy.org/research
/ichthyology/catalog/speciesByFamily.asp. Accessed on 21 of July 2022.

Fricke, R., W.N. Eschmeyer & R. Van Der Laan. (eds). 2020b. Eschmeyer's Catalog of Fishes:
Genera, Species, References. Available at http://researcharchive.calacademy.org
/research/ichthyology/catalog/fishcatmain. Accessed on 21 of July 2022.

Hoedeman, J.J. 1958. The frontal scalation pattern in some groups of toothcarps (Pisces —
Cyprinodontiformes). Bulletin of Aquatic Biology 1(3): 23-28.

Hrbek, T. & A. Larson. 1999. The evolution of diapause in the killifish family Rivulidae
(Atherinomorpha, Cyprinodontiformes): a molecular phylogenetic and biogeographic
perspective. Evolution 53(4): 1200-1216.

Hrbek, T., C.P. De Deus & I.P. Farias. 2004. Rivulus duckensis (Teleostei;
Cyprinodontiformes): New species from the Taruma basin of Manaus, Amazonas,
Brazil, and its relationship to other Neotropical Rivulidae. Copeia 2004(3): 569-576.

Huber, J.H. 1992. Review of Rivulus: ecobiogeography, relationships. Société¢ Francaise
d'Ichtyologie, Paris, France.

Huber, J.H. 1999. Updates to the phylogeny and systematics of the neotropical Cyprinidont
genus Rivulus and its allied (Cyprinodontiformes: Rivulidae). Cybium 23(1): 29-52.

Huber, J.H. 2012. Reappraisal of the phylogeny of Rivulus and its allied focused on external
characters. Killi-Data Series 2012: 9-25.

Lehner, B. & G. Grill. 2013. Global river hydrography and network routing: baseline data and
new approaches to study the world’s large river systems. Hydrological Processes 27(15):
2171-2186. Data is available at: www.hydrosheds.org

Livingston, M.D., V.V. Bhargav, A.J. Turko, J.M. Wilson & P.A. Wright. 2018. Widespread
use of emersion and cutaneous ammonia excretion in Aplocheiloid killifishes.
Proceedings of the Royal Society B: Biological Sciences 285(1884): 20181496.

Loureiro, M. & R.O. De Sa. 2015. Diversity of Aplocheiloidei. Pp. 4-27. In: Berois, N., G.
Garcia & R.O. De Sa (eds.). Annual Fishes: Life History Strategy, Diversity, and
Evolution. CRC Press, FL, USA.

Loureiro, M., R.O. De Sa, S.W. Serra, F. Alonso, L.E.K. Lanés, M.V. Volcan, P. Calviiio, D.
Nielsen, A. Duarte & G. Garcia. 2018. Review of the family Rivulidae

42


http://researcharchive.calacademy.org/research
http://researcharchive.calacademy.org/

Kempffiana 2023 19(1): 35-43

(Cyprinodontiformes, Aplocheiloidei) and a molecular and morphological phylogeny of
the annual fish genus Austrolebias Costa 1998. Neotropical Ichthyology 16(3):e180007.

Murphy, W.J., J.E. Thomerson & G.E. Collier. 1999. Phylogeny of the neotropical killifish
family Rivulidae (Cyprinodontiformes, Aplocheiloidei) inferred from mitochondrial
DNA sequences. Molecular phylogenetics and evolution 13(2): 289-301.

Nielsen, D.T.B., A.C. Baptista & L. Van De Berg. 2016. Anablepsoides hoetmeri, a new rivulid
(Cyprinodontiformes: Rivulidae) from Rio Purus drainage, western Amazon basin,
Brazil. Aqua 22(2): 69-78.

Ortega, H. 2016. Anablepsoides christinae. The IUCN Red List of Threatened Species
2016:¢.T49830440A53818338. Available at https://www.iucnredlist.org/species
/pdt/53818338. Accessed on 22 of February 2023.

Seegers, L. 1988. Ein neuer Rivulide aus Bolivien: Rivulus bolivianus n. sp. (Pisces:
Cyprinodontiformes: Rivulidae). Bonner Zoologische Beitrage 39(2): 171-177.

Staeck, W. 1994. Ein neuer Killifisch aus Peru: Rivulus christinae Huber, 1992. Aquarium
Heute 12(1): 430-432.

SUNIT [Sistema Unico Nacional de Informacion de la Tierra]. 2007. Sistema de Informacion
Territorial de Apoyo a la Produccion (2009). La Paz, Bolivia: Viceministerio de Tierras.
Available at http://cdrnbolivia.org/cdrnb/recursos-hidricos/rios_menores.zip. Accessed
on 29 of july 2022.

Turko, A.J. & P.A. Wright. 2015. Evolution, ecology and physiology of amphibious killifishes
(Cyprinodontiformes). Journal of Fish Biology 87(4): 815-835.

Valdesalici, S. & I. Schindler. 2011. Description of a new Kkillifish of the genus Rivulus
(Teleostei: Cyprinodontiformes: Rivulidae) from south eastern Peru. Vertebrate Zoology
61(3): 313-320.

Valdesalici, S. & 1. Schindler. 2013. Anablepsoides lineasoppilatae, a new killifish (Teleostei:
Rivulidae) from south-eastern Peru. Vertebrate Zoology 63(3): 295-300.

Valdesalici, S. & J.R.G. Gil. 2017. Anablepsoides chapare, a new Kkillifish (Teleostei:
Cyprinodontiformes: Cynolebiidae) from central Bolivia. Aqua 23(1): 11-18.

Valdesalici, S. & J.R.G. Gil. 2019. A new killifish from central Bolivia: Anablepsoides bibosi
(Cyprinodontiformes: Rivulidae). Aqua 25(4): 149—-154.

Vermeulen, F.B. & T. Hrbek. 2005. Kryptolebias sepia n. sp. (Actinopterygii:
Cyprinodontiformes: Rivulidae), a new killifish from the Tapanahony River drainage in
southeast Surinam. Zootaxa 928(1): 1-20.

Manuscrito recibido en agosto 2022
Manejado por Erika Cuéllar
Aceptado en febrero de 2023

43


https://www.iucnredlist.org/species/pdf/53818338
https://www.iucnredlist.org/species/pdf/53818338
http://cdrnbolivia.org/cdrnb/recursos-hidricos/rios_menores.zip

