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Abstract. A species of Baetidae, Camelobaetidius patricki is reported for the first time for Venezuela.
New state records are given for Camelobaetidius edmundsi, Prebaetodes meredinensis, and Varipes
sancarlos. Drawings and photographs illustrating the nymphal diagnostic characters of each species
are provided. With the new record of C. patricki, the list of baetids from Venezuela increases to 30
species.

Key words: Diversity; freshwater; mayflies, Neotropics; taxonomy.

Resumen. Una especie de Baetidae, Camelobaetidius patricki es reportada por primera vez para
Venezuela. Se dan nuevos registros estatales para Camelobaetidius edmundsi, Prebaetodes meredinensis
y Varipes sancarlos. Se proveen dibujos y fotograffas que ilustran los caracteres ninfales diagndsticos
de cada especie. Con el nuevo registro de C. patricki, la lista de baétidos de Venezuela aumenta a 30
especies.

Palabras claves: Diversidad; insectos acuéticos; neotrépico, taxonomfa.

Introduction

Knowledge about the diversity of the Ephemeroptera in Venezuela has improved in
the last decades, particularly in the family Baetidae, which is considered as the second
most diverse in the Neotropics after Leptophlebiidae (Salles et al. 2018). The Venezuelan
checklist of Ephemeroptera published by Chacén et al. (2009) reported six species of
baetids assigned to three genera (Baetodes Needham & Murphy, Camelobaetidius Demoulin,
and Cloeodes Traver). Currently, the number of baetids have been increased from six to 29
species belonging to 15 genera. As a result of taxonomic and sampling efforts, 14 species
have been registered in the Guayana bioregion (Nieto et al. 2011; Nieto & Derka 2011, 2012;
Derka & Nieto 2015, 2018); five species in Cordillera de la Costa bioregion (Cruz et al. 2012;
Pérez-Garcia 2014); three species in Los Andes bioregion (Lugo-Ortiz & McCafferty 1999;
Chacon et al. 2010, 2013), and one species in Los Llanos bioregion (Castillo & Pérez 2011).

The aim of this paper is to report, for the first time, the presence of Camelobaetidius
patricki Dominique, Mathuriau & Thomas, 2001 in Venezuela. Besides, new records for
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Camelobaetidius edmundsi Dominique, Mathuriau & Thomas, 2001, Prebaetodes meredinensis
Chacén, Pescador & Segnini, 2010, and Varipes sancarlos (Castillo & Pérez, 2011) are also
included.

Material and Methods

The mayflies were collected in different sampling trips (years 2004, 2005, 2007, 2008,
2012, 2014, and 2015), in streams and rivers from Cojedes state (Los Llanos bioregion), and
streams of Carabobo and Yaracuy states. Both located in forest ecosystems (from disturbed
to pristine) in Cordillera de la Costa bioregions (Figs. 1a, b, ¢). Maps were elaborated with
QGIS Desktop 3.24.0. Nymphal stages were collected using D-Frame and Surber nets in
riffles, runs, and pools habitats. All biological materials were preserved in ethanol 70%
and later fixed in Khale’s fluid. For the identification of the species, mouthparts and tarsal
claws were dissected and fixed on microscope slides using Canada balsam. Nymphs were
photographed using a Kristall stereomicroscope and a CANON PowerShot SX130 IS (12X
optical zoom) camera. The identified specimens were deposited in the Museo de Zoologia
de la Universidad de Carabobo (MZUC), Valencia, Venezuela.

Results and Discussion

The first and new locality records of Baetidae species from Cordillera de la Costa and
Los Llanos bioregions are listed below, in alphabetical order:

Camelobaetidius edmundsi Dominique, Mathuriau & Thomas, 2001
(Figs. 2a, 3a-k)

Distribution. Colombia (Dominique et al. 2001; Salinas et al. 2012; Forero-Céspedes et al.
2014; Salinas et al. 2017), Venezuela, Aragua (Cruz et al. 2012) and Carabobo (new state
record).

Material examined. 70 nymphs from: VENEZUELA, Cabriales stream, los Mangos I
locality, Naguanagua municipality, Carabobo state, 10°17°41” N 68°00'00” W, 559 mals,
20-I1-2004, Belkys Pérez col. 1 nymph, VENEZUELA, San Esteban stream, San Esteban
National Park, Municipio Puerto Cabello, Carabobo state, 10°22'43” N, “67°59'58” W, 328
mals, 26-V-2005, col. Belkys Pérez. 1 nymph, VENEZUELA, Cuapira stream, La Cumaca
farm, San Diego municipality, Carabobo state, 10°1740” N, “67°57°03” W, 510 mals, 27-XI-
2007, Belkys Pérez col. 10 nymphs: VENEZUELA, Gudquira stream, La Gudquira Farm,
La Marroquina locality, San Felipe municipality, Yaracuy state, 10°16’58” N, 68°39'30” W,
143 mals, 25-11-2012, col. Belkys Pérez. 15 nymphs: VENEZUELA, Tirgiia stream, Altos de
Palambra locality, Ezequiel Zamora municipality, Cojedes state, 9°43'56” N, 68°37'20” W,
190 mals, 07-11-2014, Belkys Pérez col. All materials are housed at MZUC (wet invertebrate
collection).

Comments. In the original description by Dominique ef al. (2001), the tarsal claws showed
with 34-39 denticles, but in our material tarsal claws have 30-31.

Camelobaetidius patricki Dominique, Mathuriau & Thomas, 2001
(Figs. 2B, 4a-i)

Distribution. Colombia (Dominique et al. 2001; Forero-Céspedes et al. 2014), Venezuela,
Carabobo (new country record).
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Figure 1. a) Map of Venezuela. b) Bioregions of Venezuela: Insular [INSU], Depresién del Lago de
Maracaibo [DLMA], Los Andes [LAND], Sistemas de Colinas Lara-Falcén [SCLF], Costera Continental
[COSC], Cordillera de la Costa [CORC], Deltaica del Rio Orinoco [DROR], and Los Llanos [LLLA,
Guayana [GUAY] (Adapted of Ministerio del Ambiente y de los Recursos Naturales 2001). Localities
(grey dots): Sampling sites in Carabobo, Yaracuy, and Cojedes states. / a) Mapa de Venezuela. b)
Biorregiones de Venezuela: Insular [INSU], Depresién del Lago de Maracaibo [DLMA], Los Andes
[LAND)], Sistemas de Colinas Lara-Falcén [SCLF], Costera Continental [COSC], Cordillera de la Costa
[CORC], Deltaica del Rio Orinoco [DROR], and Los Llanos [LLLA, Guayana [GUAY] (Adaptado de
Ministerio del Ambiente y de los Recursos Naturales 2001). Localidades (puntos grises): sitios de
muestreo en los estados Carabobo, Yaracuy y Cojedes.
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Material examined. 53 nymphs from: VENEZUELA, Cabriales stream, los Mangos I
locality, Naguanagua municipality, Carabobo state 10°17'41” N, 68°00°00” W, 559 mals,
20-11-2004, Belkys Pérez, col. 13 nymphs. VENEZUELA, same locality except date and
collector, 18-VIII-2008, Beatriz Medina col. 1 nymph, VENEZUELA, Cupira stream, La
Cumaca farm, San Diego municipality, Carabobo state, 10°17°40” N, “67°57'03” W, 510
mals, 27-XI-2007, Belkys Pérez col. Thirteen nymphs, VENEZUELA, Vigirima stream,
Guacara municipality, Carabobo state, 10°20'04” N, 67°53’05” W, 527 mals, 25-111-2013,
Belkys Pérez and Liliana Nieto cols. All materials are housed at MZUC (wet invertebrate
collection).

Prebaetodes meredinensis Chacén, Pescador & Segnini, 2010
(Figs. 2C, 5a-f)

Distribution. Colombia (Salinas et. al. 2019), Venezuela, Mérida (Chacén et al. 2010) and
Yaracuy (new state record).

Material examined. One nymph from: VENEZUELA. Leonor Bernabé Recreative Park,
Yurubi National Park, San Felipe municipality, Yaracuy state, 10°21'43” N, 68°45'01”
W, 400 mals, 12-XII-2014, Belkys Pérez col. Material housed at MZUC (wet invertebrate
collection).

Comments. Chacén et al. (2010) and Salinas et al. (2019) collected specimens of P.
meredinensis at 870 to 3056 mals, in Los Andes bioregion. This report expands the
altitudinal distribution of the species to lower elevations, 400 mals in Cordillera de la
Costa bioregion. The specimen was collected in a step-pool reach, characterized by a
predominance of fast water, habits rough, at 21 °C, conductivity 243 uS, pH 8.25, and
13.08 mg/L dissolved oxygen concentrations.

Varipes sancarlos Castillo & Pérez, 2011
(Fig. 2e).

Distribution. Venezuela, Cojedes (Castillo & Pérez 2011) and Yaracuy (new state record).

Material examined. 5 nymphs from: VENEZUELA, pasture of Gudquira stream, la
Gudquira farm, La Marroquina locality, San Felipe municipality, Yaracuy state, 10°16’58”
N, 68°39'30” W, 143 mals, 21-1-2012, Belkys Pérez col. 50 nymphs: VENEZUELA, Tirgiia
stream, Altos de Palambra locality, Ezequiel Zamora municipality, Cojedes state, 9°43’56”
N, 68°37°20” W, 190 mals, 07-1-2014, Belkys Pérez, Liliana Nieto, José Henriquez cols. All
material are housed at MZUC (wet invertebrate collection).

Update checklist of family Baetidae from Venezuela

The first and only known checklist of Ephemeroptera from Venezuela was published
by Chacén et al. (2009), who reported six species of baetids assigned to three genera
(Baetodes, Camelobaetidius, and Cloeodes). This paper formally updates the checklist by
Chacén et al. (2009) for the family Baetidae and adds new information to the list of
Ephemeroptera species in South America (Dominguez et al. 2022). Thus, the records of
the family Baetidae from Venezuela increased to 16 genera and 30 species (Tab. 1).
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Table 1. Update checklist of the family Baetidae from Venezuela. The first capital letters indicate
the Venezuelan states and the capital in square brackets the bioregions. Uppers letters * or ®, on
the species name indicate reported species in the Chacén et al. (200) and Dominguez et al. (2022)
lists, respectively. / Lista actualizada de las especies de la familia Baetidae presentes en Venezuela.
Las primeras letras en maytscula indican el estado y las letras maytsculas dentro de los corchetes
indican la biorregién. Las letras en superindice, * o ®, indican las especies registradas en las listas de

Chacén et al. (2009) y Dominguez et al. (2022), respectivamente.

Species State References
[Bioregion]
1. Andesiops peruvianus (Ulmer, 1920) ® ME [LAND] | Lugo-Ortiz and
McCafferty (1999)
2. Baetodes arawak (Traver, 1943) »° DC [CORC] | Traver (1943)
3. Baetodes levis Mayo, 1968 AR [CORC] |Cruzetal. (2012)
4. Baetodes peniculus Mayo, 1968 ** ME [LAND] | Mayo (1973)
5. Baetodes proiectus Mayo, 1973 ® BO [GUAY] | Nieto et al. (2011)
6. Baetodes spinifer Traver, 1943 *° DC [CORC] | Traver (1943)
7. Callibaetis radiatus Navas, 1920 ° CA[CORC] | Pérez-Garcia (2014)
8. Camelobaetidius alcyoneus (Traver, 1943) *° DC [CORC] | Traver (1943)
9. Camelobaetidius billi Thomas & Dominique, 2000 BO [GUAY] | Nieto et al. (2011)
10. Camelobaetidius edmundsi Dominique, Mathuriau & AR, CA, YA | Cruzetal. (2012)
Thomas, 2001 ® [CORC], New state record
CO [LLLA]
11. Camelobaetidius janae Dominique & Thomas, 2000 ® BO [GUAY] | Nieto et al. (2011)
12. Camelobaetidius leentvaari Demoulin, 1966 © BO [GUAY] | Nieto et al. (2011)
13. Camelobaetidius mathuriae Dominique & Thomas, 2001 ® | BO [GUAY] | Nieto et al. (2011)
14. Camelobaetidius patricki Dominique, Mathuriau & CA[CORC] | New country record
Thomas, 2001 ¢
15. Cloeodes anduzei (Traver, 1943) @ DC [CORC] | Traver (1943)
16. Cryptonympha copiosa Lugo-Ortiz & McCafferty, 1998 ° | BO [GUAY] | Nieto et al. (2011)
17. Cryptonympha tracheata Derka & Nieto, 2018 © BO [GUAY] | Derka and Nieto
(2018)
18. Harpagobaetis gulosus Mol, 1986 © BO [GUAY] | Nieto et al. (2011)
19. Mayobaetis ellenae (May, 1973) ® AR [CORC] |Cruzetal. (2012);
CA [CORC] | Pérez-Garcia (2014)
20. Nanomis rasmusseni Chacén, Pescador & Segnini, 2013° | ME [LAND] | Chacén et al. (2013)
21. Paracloeodes pacawara Nieto & Salles, 2006 ® YA [CORC] | Pérez-Garcia (2014)
22. Parakari auyanensis Nieto & Derka, 2011 * BO [GUAY] | Nieto & Derka (2011);
Derka et al. (2012)
23. Parakari churiensis Nieto & Derka, 2011 ® BO [GUAY] | Nieto & Derka (2011);
Derka et al. (2012)
24. Parakari roraimensis Derka, Nieto & Svitok, 2015 ® BO [GUAY] | Derka & Nieto (2015);
Derka et al. (2019)
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25. Prebaetodes meridinensis Chacén, Pescador & Segnini, ME [LAND], | Chacén et al. (2010)

2010° YA [CORC] | New state record
26. Rivudiva venezuelensis (Traver, 1943) »b DC [CORC] | Traver (1943)
27. Spiritiops silvudus Lugo-Ortiz & McCafferty, 1998 BO [GUAY] | Nieto ef al. (2011)
28. Spiritiops tepuiensis Nieto & Derka, 2012 ° BO [GUAY] | Nieto & Derka (2012),
Derka et al. (2019)
29. VVaripes sancarlos Castillo & Pérez, 2011 * CO|[LLLA], | Castillo & Pérez

YA [CORC] (2011)
New state record

30. Zelusia principalis Lugo-Ortiz & McCafferty, 1998 * BO [GUAY] | Nieto et al. (2011)

States of Venezuela: Aragua (AR), Bolivar (BO), Carabobo (CA), Cojedes (CO), Distrito Capital (DC),
Mérida (ME), Yaracuy (YA); Bioregions of Venezuela (Fig. 1b): Los Andes [LAND], Cordillera de la
Costa [CORC], Los Llanos [LLLA], and Guayana [GUAY] (MARN 2001).

In this study the presence of Camelobaetidius patricki is reported for the first time in the
country, which increases the number of baetid species to 30. Currently, in Venezuela, the
number of species of the family Baetidae is higher than that for Leptophlebiidae species;
being the latter the most diverse family in the Neotropics. This is probably due as a result
of major taxonomic and sampling efforts in some bioregions such as Guayana and the
Cordillera de la Costa. However, even all through the knowledge of the Venezuelan
biodiversity of Baetidae has increased in the last 10 years; greater sampling efforts seem
to be required in other bioregions. Therefore, the updated check list indicates that it is
necessary to continue research in the following unexplored bioregions: Insular [INSU],
Depresién del Lago de Maracaibo [DLMA], Sistemas de Colinas Lara-Falcén [SCLF],
Costera Continental [COSC], and Deltaica del Rio Orinoco [DROR].

Figure 2. Nymphs, dorsal habitus. a) Camelobaetidius edmundsi. b) Camelobaetidius patricki. ¢) Prebaetodes
meredinensis. d) Varipes sancarlos. Scale barr: 1 mm. / Ninfas, vista dorsal. a) Camelobaetidius edmundsi.
b) Camelobaetidius patricki. ¢) Prebaetodes meredinensis. d) Varipes sancarlos. Barra de escala: 1 mm.
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Figure 3. Camelobaetidius edmundsi. a) Labrum dorsal view. b) Right mandible. ¢) Left mandible.
d) Right mandible: detail of incisors, prostheca, and mola. e) Left mandible: detail of incisors,
prostheca, and mola. f) Left mandible: detail prostheca. g) Maxillae. h) Labium. i) Labium: detail
of palp segments. j) Labium: detail of glossa and, paraglossa. k) Tarsal claw. Scale barr: 0.1 mm /
Camelobaetidius edmundsi. a) Labro en vista dorsal. b) Mandibula derecha. ¢) Mandibula izquierda.
d) Mandibula derecha: detalle de los incisivos, prosteca y mola. e) Mandibula izquierda: detalle de
los incisivos, prosteca y mola. f) Mandibula izquierda: detalle de la prosteca. g) Maxila. h) Labio. i)
Labio: detalle de los segmentos palpales. j) Labio: detalle de la glosa y paraglosa. k) Una tarsal. Barra
de escala: 0,1 mm.

115



Pérez-Garcia and Nieto-Caicedo: New record and updated checklist of Baetidae from Venezuela.

#

1

Y |
LA
\ Yoy

)

NN
A\

*,
'y

Figure 4. Camelobaetidius patricki. a) Labrum (V, ventral and D, dorsal views). b) Right mandible: detail
of incisors, prostheca and, mola. ¢) Left mandible: detail of incisors, prostheca and mola. d) Maxillae.
e) Detail of palp segments. f) Detail of glossa and, paraglossa. g) Gill protocoxal. h) Paraprocts. i)
Tarsal claw. Scale barr: 0.1 mm. / Camelobaetidius patricki. a) Labro (V, vista ventral y D, vista dorsal).
b) Mandibula derecha: detalle de los incisivos, prosteca y mola. ¢) Mandibula izquierda: detalle de
los incisivos, prosteca y mola. d) Maxila. e) Detalle de los segmentos palpales. f) Detalle de la glosa y
paraglosa. g) Branquia protocoxal. h) Paraproctos. i) Ufia tarsal. Barra de escala: 0,1 mm.
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Figure 5. Prebactodes meredinensis. a) Labrum. b) Left mandible: detail of incisors and prostheca. ¢)
Maxillae: detail of galea-lacinia. d) Hypopharynx. e) Labium. f) Tarsal claw. Scale barr: 0.1 mm. /
Prebaetodes meredinensis. a) Labro. b) Mandibula izquierda: detalle de los incisivos y prosteca. c)
Maxila: detalle de la galea-lacinia. d) Hipofaringe. e) Labio. f) Ufia tarsal. Barra de escala: 0,1 mm.
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