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Abstract

As a continuation of a series of papers to improve the knowledge of the Ephemeroptera fauna of the Venezuelan Guayana´s 

Uplands, an update of the families Leptophlebiidae, Euthyplociidae and Oligoneuriidae in the region is presented. As a 

result, Paramaka incognita sp. nov. is described, the female of Askola emmerichi is described for the first time, and the 

genera Askola, Hydrosmilodon and Leentvaaria, the subgenus Miroculis (Atroari) and the species Miroculis (M.) maraui-

ae are recorded for the first time for Venezuela.
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Resumen

Como una continuación de una serie de publicaciones destinadas a mejorar el conocimiento de la fauna de Ephemeroptera 

de las tierras altas del escudo Guayanés venezolano se presentan nuevos datos de las familias Leptophlebiidae, Euthy-

plociidae y Oligoneuriidae para esa región. Como resultado, se describe Paramaka incognita n. sp., se describe por pri-

mera vez la hembra imago de Askola emmerichi y los géneros Askola y Hydrosmilodon, el subgénero Miroculis (Atroari)

y la especie Miroculis (M.) marauiae son registrados por primera vez para Venezuela.

Introduction

The first important contribution to the knowledge of the order Ephemeroptera in Venezuela was done by Traver, in 
1943. Since then, only isolated contributions to the mayfly fauna of Venezuela have been published (for details see 
Segnini et al. 2003, and Chacon et al., 2009). Recently, an important collecting effort in the Guyana´s Uplands 
(Gran Sabana region, Bolívar state) was carried out. As a result, new taxa and records of the families Baetidae 
(Nieto et al., 2011), Caenidae, Leptohyphidae and Coryphoridae (Molineri et al., 2011) have been published, 
improving greatly the knowledge of the group in this interesting region, describing three new species, and 
recording for the first time one family, seven genera and 13 species. Previous to these two publications, only eight 
species, 9 genera and six families were recorded for the region (Chacón et al., 2009). Among the material collected, 
there were also several taxa belonging to the families Leptophlebiidae, Euthyplociidae and Oligoneuriidae. The 
new information available for these families is provided here, to complement the information of this order in the 
region. 
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Material and methods

Imagos were collected using light traps, along the margins of numerous rivers flowing through the eastern part of 
the Canaima National Park, Gran Sabana region (Bolívar state), southern Venezuela (06º 15’ 00’’ N, 62º 50’ 18’’ 
W; see Fig. 1: Nieto et al., 2011). Nymphs were also collected in the same localities, from all submerged substrates 
of each river by manually picking the specimens or using a D-net. The Gran Sabana is an undulating plain grass-

dominated upland savanna covering close to 18 000 km2, with altitudes ranging from 750 to 1 450 m (Huber 1995). 
Most of the Gran Sabana uplands have a humid submontane climate, with average annual temperatures ranging 
between 18 ºC and 24ºC, average annual rainfall between 2 000 and 3 000 mm, and a short dry season occurring 
from December to March. This area is drained by tributaries of the Orinoco river (Venezuelan part of the igneous 
metamorphic Guyana Shield), most of them black-water rivers, with very acidic and low mineral waters (Huber 
1995). The specimens were studied with the standard methodology for the group (Molineri et al., 2011; Nieto et al., 
2011). Collectors are abbreviated as follows: EG (Edmundo Guerrero), María-Eugenia Grillet (MEG) and Ana-
María Oliveira Pes (AMO). The specimens are deposited in: 1) MLBV, the Invertebrate Collection of Laboratorio 
de Biología de Vectores (Instituto de Zoología y Ecología Tropical, Universidad Central de Venezuela, Caracas) 
and 2) IBN (Instituto de Biodiversidad Neotropical, Tucumán).

Results

Family Leptophlebiidae

This is one of the most diverse families of Ephemeroptera in South America, with more than 40 genera recorded 
for the area (Domínguez et al., 2006). In this study, we registered nine genera from the different localities.

Askola Peters

This genus has been known for a long time from the type species, and was restricted to Southeastern Brazil. In 
2009, Dominguez et al. reviewed the genus and described three new species, from central and northern Brazil and 
Southern Colombia, one of them, A. emmerichi, was known only from male imagos. Among the Venezuelan 
material studied, we found the female imago and subimago of this species, which we describe for the first time 
here.

Askola emmerichi Domínguez, Molineri and Mariano

(Figs. 1–3)

Askola emmerichi Domínguez et al. 2009: 31; Nascimento et al. 2011: 200.

Material. Venezuela, Estado Bolívar: 2 female imagos and 1 female subimago from Maremán-Parú stream, 
5º44’49’’N–61º24’’06’’W, 1308 m, 27/VI/2007 (EG, MEG, AMO cols.). One female imago and one subimago 
deposited at MLBV, one female imago at IBN.

Discussion. This species was described recently (Domínguez et al. 2009) from the border of Colombia-Brazil, 
based only on male imagos. The female imago is described here for the first time, constituting the first record of the 
species for Venezuela. The female imagos were associated with the male imagos of this species because they 
present a very similar coloration (except that the blackish markings on the abdomen are somewhat wider). They 
can be separated from the female imagos of the other species of the genus mainly by the wing and abdominal 
coloration.

Description. Female imago (in alcohol). Length: body, 6.3–6.5 mm; fore wing, 7.1–7.3 mm. General 
coloration (Figs. 1–2) thorax yellowish orange, abdomen yellowish with wide V-shaped black markings dorsally. 
Head (Fig. 2) yellowish with black stripes around lateral and posterior margin of median ocellus and on posterior 
margin of head. Eyes black. Ocelli whitish, surrounded with black. Antennae yellowish. Thorax. Pronotum and 
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metanotum yellowish white, heavily washed with black. Mesonotum yellowish orange with lateral margins of 
scutum and central area of scutellum, with the exception of its apex, blackish. Pleurae and sternae yellowish white, 
except sclerites close to base of legs darker. Legs I and III broken-off and missing. Leg II with segments yellowish 
white, tarsi and claws broken-off and missing. Wings (Fig. 2). Membrane hyaline, except base of Costal area 
yellowish and grayish spots around cross veins as in Fig. 2; longitudinal veins yellowish, cross veins blackish 
bordered with grayish; five costal cross veins from bulla to costal brace. Abdomen yellowish white. Terga with 
variable wide V shaped black markings as in Fig. 1. Sterna without markings, except egg-guide yellowish orange, 
and its base grayish (Fig. 3). Caudal filaments yellowish white, with basal 1/6 of each segment blackish. 

FIGURES 1–3. Askola emmerichi, female imago. 1, dorsal view; 2, lateral view; 3, egg guide, ventral view, detail.

Female subimago. Length: body, 4.8 mm; fore wing, 6.3 mm. Coloration similar to female imago, except that 
yellowish and yellowish orange coloration in this specimen is whitish.

Distribution. Brazilian-Colombian border, and Manaus, Brazil, Venezuela (new country record).
Ecology. Imagos of this species were collected along the stream margins, at night, and during the rainy season 

(June 2007). The specific stream flows through the savanna area (1308 m) and it is a bed-rock, uncovered, medium 
size stream (30 m wide), with very shallow (~30 cm) and acidic (pH = 5) waters.

Farrodes Peters

This genus is widely distributed in the New World, from Texas at the North to Central Argentina. It is currently 
represented by 22 described species (Domínguez et al., 2012) and certainly many new to be described. Besides the 
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nymphs of F. caribbianus, there are several nymphs collected in different localities during this campaign. 
Nevertheless, most of the nymphs of this genus can not be assigned confidently to species if not reared. For this 
reason, although the genus is obviously widespread in this region, we will not include that material in this study.

Farrodes caribbianus (Traver)

Thraulus caribbianus Traver, 1943: 79; Traver, 1960: 73; Hubbard, 1982: 267.
Farrodes caribbianus Domínguez, 1999: 159.

Material. Venezuela, Edo Bolívar, Kavanayén stream, 5º 37’ 27’’N–61º 44’ 37’’ W, 1355 m, 21/XI/2005, 25 
nymphs. Small stream near Kavanayén locality, 5º 38’ 08’’N–61º 40’ 47’’W, 1355 m. 22/XI/2005, 2 nymphs. Idem, 
except date 19/III/2006, 1 nymph. EG, MEG, AMO cols. The specimens were deposited at the MLBV, the 
Invertebrate Collection of Laboratorio de Biología de Vectores (Instituto de Zoología y Ecología Tropical, 
Universidad Central de Venezuela, Caracas) and IBN (Instituto de Biodiversidad Neotropical, Tucumán, 
Argentina).

Discussion. This species was described from adults by Traver in the genus Thraulus, in 1943. Later, 
Domínguez (1999) described the nymphs for the first time and transferred the species to Farrodes, after a cladistic 
analysis was performed. This is one of the few nymphs of Farrodes that can be identified to species, by the 
following combination of characters: 1) abdominal terga yellow orange, with posterior 1/3 of segments II–VII 
blackish; 2) spines on dorsum of hind femora blunt; 3) spines on outer margin of tarsi III long, and 4) thick setae 
along outer margin of labial palps II. The species was recorded previously in Venezuela from Antimano, and 
Parque Nacional Henry Pittier Traver, 1943).

Distribution. Colombia, Venezuela, Panamá and Costa Rica.
Ecology. Nymphs of this species were collected from organic substrates such as macrophytes, leaves, and 

woody debris within the streams, during the rainy (November 2005) and dry (March 2006) seasons. The streams 
showed either partial or no cover vegetation. Overall, they were small size streams (2–9 m wide), with shallow 
(4–20 cm) and acidic waters (pH = 5), and with bottoms mainly composed of bed-rock.

Hagenulopsis Ulmer

This genus, distributed from Northern Argentina to Central America and the West Indies, is currently represented 
by 9 described species. The genus was recently reviewed (Domínguez et al., 2009) and the relationships of this 
dipterous genus were studied (Domínguez, 2009). Only one species was represented in the studied collection.

Hagenulopsis minuta Spieth

(Figs. 4–6)

Hagenulopsis minutus Spieth, 1943: 10; Traver, 1946: 427.
Hagenulopsis minuta; Peters & Domínguez, 2001: 354; Domínguez, Molineri & Mariano, 2009: 43.

Material. Venezuela, Edo Bolívar, Aponwao river, 5º 51’ 02’’N–61º 27’ 52’’ W, 1340 m, 20/XI/2005, 12 male and 
17 female imagos. Small stream near Kavanayén locality, 5º 38’ 08’’N–61º 40’ 47’’W, 1355 m, 19/III/2005, 1 
nymph. Kamoirán river, 5º37’12’’N–61º21’47’’W, 1313 m, 23/XI/2005, 1 male imago. Idem, except date 29/VI/
2007, 9 nymphs. Mareman-Parú river, 5º 44’ 49’’N–61º 24’ 06’’W, 1308 m, 23/XI/2005, 1 nymph. Idem except 
date 19/III/2006, 2 nymphs. Idem, except date 26/VI/2007, 6 male and 11 female subimagos. Idem, except date 28/
VI/2007, 6 male and 8 female imagos (Malaisse trap). Kaui stream, 5º 28’ 34’’N–61º 16’ 20’’W, 1196 m, 20/III/
2006, 3 nymphs. Pacheco stream, 5º 10’ 29’’N–61º 29’ 51’’W, 1144 m, 21/III/2006, 1 nymph. Soroape river, 5º 06’ 
29’’N–61º 34’ 40’’W, 935 m, 25/XI/2005, 1 nymph. Small stream in the road to the Paují locality, 4º 36’ 45’’N–61º 
05’ 25’’W, 942 m, 17/III/2006, 1 nymph. Stream close to the Paují locality, 4º 35’ 11’’N–61º 30’ 53’’W, 936 m, 17/
III/2006, 1 nymph. Tarotá stream, 5º49’15’’N–61º25’04’’W, 1324 m, 27/VI/2007, 5 male and 11 female imagos. 
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Parupa river, 5º40’49’’N–61º32’39’’W, 1281 m, 19/III/2006, 13 nymphs. Collectors: EG, MEG and AMO. The 
specimens were deposited at the MLBV (Venezuela) and IBN (Argentina).

Discussion. This species was reviewed and re-described by Peters & Domínguez in 2001. It is a very 
characteristic species, due to the presence of a well developed eye bridge (Figs. 4–5) and its small size. The 
females of this genus also have an egg-guide (Fig. 6). 

FIGURES 4–6. Hagnulopsis minuta. 4, male imago, dorsal view; 5, idem, detail of head, with eye bridge; 6 female imago, egg 
guide, ventral view.

Distribution. Brazil, Guyana, Surinam, Venezuela and north to Honduras.
Ecology. Imagos were collected along the stream margins, at night, during the rainy season (November 2005 

and June 2007); whereas nymphs were collected during rainy and dry seasons (November 2005, March 2006 and 
June 2007). The rivers and streams flow across the altitude gradient of the Gran Sabana region (936 m–1355 m), 
and showed different riparian vegetation (varying from streams partially shaded to rivers not shaded at all). They 
ranged from small streams (2 m wide) to large rivers (50 m wide), with variable water depths (4.0–40 cm) and 
acidic waters (pH = 5). The bottoms of these waterbodies also were heterogeneous: rock-gravel-bottom, gravel-
sandy bottom, and bed-rock-bottom.

Hydrosmilodon Flowers & Domínguez

The genus is constituted by 4 species, distributed from Mexico to Northern Argentina, and was not previously 
recorded from Venezuela ((Domínguez et al., 2012). A single species was represented in the studied collection.
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Hydrosmilodon gilliesae Thomas & Péru

Hydrosmilodon gilliesae Thomas & Péru in Thomas et al., 2004: 66 (nymph).

Material. Venezuela, Edo Bolívar, Kamá river, 5º 25’ 11’’N–61º 13’ 05’’W, 1035 m. 24/XI/2005, 3 nymphs. Tarotá 
stream, 5º 49’ 15’’N–61º 25’ 04’’W, 1324 m, 18/III/2006, 1 nymph. Parupa river, 5º 40’ 49’’N–61º 32’ 39’’W, 1281 
m, 19/III/2006, 1 nymph. EG, AMO and MEG cols. Specimens were deposited at the MLBV (Venezuela) and IBN 
(Argentina).

Discussion. Hydrosmilodon gilliesae was described from the French Guiana in 2004, based solely on nymphs, 
and the imagos remain unknown until now. The nymphs collected in this study correspond with the original 
description by Thomas & Péru. The nymphs can be separated from the other species of the genus by: 1) subapical 
denticle of the tarsal claw much larger than the other denticles; 2) gills narrow on abdominal segments I–VII, well 
developed and tapered to a terminal filament on I–VI, and with main trachea not branched. 

Distribution. Brazil, French Guyana, Venezuela (new country record).
Ecology. Nymphs were collected from the submerged substrates within the rivers during the rainy (November 

2005) and dry (March 2006) seasons. These three sampled rivers varied in their water sizes (12 m–40 m wide), and 
riparian vegetation (from partially shaded to non-shaded). They were mostly rocky rivers, with acidic waters 
(pH=5).

Leentvaaria Demoulin

This genus, belonging to the Hermanella-Traverella complex is only known from nymphs, described from 
Surinam. Its phylogenetic relationships were studied by Domínguez et al. (2001). The genus was recorded from 
Brazil, French Guiana and Surinam. 

Leentvaaria palpalis Demoulin

Demoulin, 1966: 14; Domínguez et al., 2001: 314.

Material. Venezuela, Edo Bolívar, Kamá river 5º 25’ 11’’N–61º 13’ 05’’W, 1035 m, 20/III/2006, 1 nymph. Yuruaní 
river, 5º 05’ 32’’N–61º 05’ 47’’W, 880 m, 25/XI/2005, 1 nymph. Parupa river, 5º 40’ 49’’N–61º 32’ 39’’W, 1281 m, 
19/III/2006, 4 nymphs. Collectors: MEG, EG and AMO. Specimens were deposited at the MLBV (Venezuela) and 
IBN (Argentina).

Discussion. This species was described only from nymphs, that are very unusual and easy to recognize for the 
very long labial palpi, which also present a basal prominence on segment I. Apparently, due to the scarce number of 
nymphs collected, this species is not very common in the region. This is the first time it is collected in Venezuela.

Distribution. Surinam, Brazil, Venezuela (new country record). 
Ecology. Nymphs were collected from the submerged substrates within the rivers during the rainy (November 

2005) and dry (March 2006) seasons. Rivers were large water courses (30 m–70 m wide), non-shaded, with bottom 
of rocks and gravels and acidic waters (pH=5).

Miroculis Edmunds

The genus at present is constituted by 16 species, distributed in four subgenera. The genus has been recorded from 
Argentina, Brazil, Colombia, Ecuador, French Guiana, Surinam, Venezuela, Cuba and Trinidad. Of the four 
subgenera, only two are found in the studied collection.
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Miroculis (Atroari) sp.

Material. Venezuela, Edo Bolívar, Pacheco stream, 5º 10’ 29’’N–61º 29’ 51’’W, 1144 m, 21/III/2006. 1 male 
nymph. EG, AMO and MEG cols. Specimens were deposited at the MLBV (Venezuela) and IBN (Argentina).

Discussion. Miroculis (Atroari) nebulosus was described from Cerro de La Neblina, by Savage 1987. Later, 
Peters et al. (2007) when described the female and nymph, transferred this species to the subgenus Miroculis 

(Miroculis). As a consequence, the subgenus Miroculis (Atroari) was restricted to three species from Brazil and 
Colombia. This new record re-establish the Venezuelan distribution of this subgenus. The male nymph studied here 
is assigned tentatively to this subgenus because it presents: 1) upper portion of eyes with medium sized facets; 2) 
posterolateral spines developed beyond posterior margin of terga on abdominal segments V–IX. As several species 
of this genus are described solely from adults, and the nymphs of this subgenus are not very well characterized, we 
prefer not to name this species until its adult is known.

Distribution. The subgenus is distributed in Brazil, Colombia and Venezuela (new country record).
Ecology. Individuals were collected during the dry season, in a non-shaded medium sized stream (23 m wide), 

having a bed-rock bottom and acidic waters (pH=5).

Miroculis (Miroculis) marauiae Savage & Peters

Miroculis (Miroculis) marauiae Savage & Peters, 1983: 517.

Material. Venezuela, Edo Bolívar, Kavanayén stream, 5º 37’ 27’’N–61º 44’ 37’’W, 1355 m, 21/XI/2005, 1 male 
imago. Kamoirán river, 5º 37’ 12’’N–61º 21’ 47’’W, 1313 m, 29/VI/2007, 4 nymphs. Soroape rivers, 5º 06’ 
29’’N–61º 34’40’’W, 935 m. 21/III/2006, 2 nymphs. Kaku-Parú stream, 4º 54’ 00’’N–61º 05’ 25’’W, 913 m, 25/XI/
2005, 3 nymphs. Idem, except date 29/VI/2007, 1 nymph. Tarotá stream, 5º 49’ 15’’N–61º 25’ 04’’W, 1324 m, 18/
III/2006, 1 nymph. Idem, except date 27/VI/2007, 4 nymphs, 2 male imagos. Parupa river, 5º 40’ 49’’N–61º 32’ 
39’’W, 1281 m, 19/III/2006, 9 nymphs. Idem, except date 29/VI/2007, 3 nymphs. Collectors: EG, MEG and AMO. 
Specimens were deposited at the MLBV (Venezuela) and IBN (Argentina).

Discussion. Miroculis (Miroculis) marauiae was described originally from Northern Brazil (Amazonas state). 
The imagos of this species can be characterized by: 1) Upper portion of eyes on narrow, dorsally directed stalks, 
with 8 to 9 facets in longest row; 2) fore and hind wings without maculae around cross-veins; and 3) length of 
penes 0.8–1.1 times length of segment I of forceps. In the nymph, the abdominal gills are small and slender, with 
posterolateral lobes from medium-sized to reduced. In this study imagos and nymphs of this species were collected 
at elevations from 900 up to 1355 m. 

Distribution. Brazil and Venezuela (new country record).
Ecology. Imagos and nymphs were collected in water currents with acidic waters (pH = 5) that ranged from 

small streams (12 m wide) to medium rivers (30 m wide). They also varied in their riparian vegetation (from 
partially shaded to non-shaded) and bottom (from bed-rock bottom to gravel-bottom rivers). Collections 
corresponded to dry (March 2006) and rainy season (November 2005, March 2006 and June 2007). 

Paramaka Savage & Domínguez

The genus was established for the species Paramaka convexa from Surinam (Savage & Domínguez, 1992). Later, 
in 2003, Blanco Belmonte et al. described the nymph of the genus. In 2005, Sartori described P. antonni based on 
nymphs from Guyana. Mariano (2011) described another species, P. pearljam, from nymphs and male imagos from 
Central-western Brazil. The nymphs of these two species presented a labrum not as expanded, nor curved as in P. 
convexa, suggesting that this could be a specific character. This is confirmed with the different degree of 
development presented in the new species described below, plus some allometric variation in this character 
throughout the nymphal development. Furthermore, the new species described here presents gills only on segments 
I–VI, without the thin and pointed projection usually present in P. convexa and P. antonii (but see variations in P. 
convexa below). Another difference between the new species described here and the other species known is the 
strong development of posterolateral projections on segments VII–IX. This development can be related to the total 
loss of gills on segment VII. 
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Paramaka convexa (Spieth)

Paramaka convexa; Savage & Domínguez, 1992: 244; Blanco-Belmonte et al., 2003: 119; Sartori, 2005: 237. 

Material. Venezuela, Edo Bolívar, Kamá river 5º25’11’’N–61º13’05’’W, 1035 m, 24/XI/2005, 4 nymphs. Soroape 
river, 5º06’29’’N–61º34’40’’W, 935 m, 25/XI/2005, 1 nymph. Idem, except date 21/III/2006, 42 nymphs. Yuruani 
river, 5º05’32’’N–61º05’47’’W, 880 m, 25/XI/2005, 3 nymphs. Small stream in the road to the Paují locality, 
4º36’45’’N–61º05’25’’W, 942 m, 17/III/2006, 42 nymphs. Specimens were deposited at the MLBV (Venezuela) 
and IBN (Argentina).

Discussion. This species was known only from adults, until Blanco-Belmonte et al. (2003) described the 
nymph. According to them, gills were present on abdominal segments I–VI were platelike, biramous, with dorsal 
portion of gills III–VI frequently terminating in a small finger-like filament; gills on abdominal segment VII 
vestigial. The nymphs collected in the Guayana´s uplands also present the variation in the small finger-like 
filament of the gills. Some of the nymphs present the filaments, while other do not.

Distribution. Brazil, French Guiana, Surinam, Venezuela. 
Ecology. Nymphs were mostly collected in large rocky open rivers (55–150 m wide) but also in a small rocky 

partially shaded stream (10 m wide). Collections corresponded to dry (March 2006) and rainy seasons (November 
2005 and June 2007). 

Paramaka incognita sp. nov.

(Figs. 7–22)

Mature nymph (Fig. 7–8). In alcohol. Body length: 8.2–9.5 mm. General coloration orange-brown. Head: orange-
brown with whitish marks between eyes and lateral ocelli. Blackish line between base of median ocellus and apex 
of lateral ones, ocelli black. Upper portion of male eyes orange-brown, lower portion black. Eyes of female black. 
Antennae: scape and pedicel brown, flagellum yellowish-orange. Mouthparts (Figs. 9–12): clypeus, labrum (Fig. 
9), incisors, prostheca, base of molars and central area of mandible (Fig. 10) and setae of maxillae (Fig. 11) orange-
brown, remaining parts lighter, except base of mandible, maxillae and labium (Fig. 12) washed with black. Thorax
(Fig. 8): terga orange-brown, with anterior margin of pronotum and base and inner margins of wingpads blackish; 
pleura and sterna yellowish-white. Legs: dark orange-brown with apex of femora and base and apex of tarsi 
yellowish white. Claws yellowish white with denticles orangish, with very small accessory denticles near apex of 
claw (Fig. 13). Abdomen (Fig. 8): terga yellowish-orange, darker posteriorly; posterolateral angles washed with 
black, posterior margin of each segment bordered with a row of triangular spines and setae (Fig. 15). Sterna 
yellowish-white, with blackish lines along lateral margins of segments VIII–IX. Gills oval, grayish (Fig. 7–8), 
present on segments I–VI, smaller posteriorly, without thin and pointed projection. Posterolateral projections 
strong, clearly diverging from the abdomen and present on segments VII–IX (Fig. 14). Caudal filaments orangish, 
except basal segments (Fig. 7).

Female imago. In alcohol. Length: body, 11.2–11.3 mm; fore wings, 13.0–13.2 mm; hind wings, 1.7–1.8 mm. 
General coloration (Figs. 16–17) yellowish-white, with brown markings. Head: whitish, with brownish marks 
between ocelli, posterior margin of head and between eyes and posterior margins of lateral ocelli; ocelli white, with 
inner margins black. Eyes black. Antennae: scape and pedicel brownish [flagellum broken-off and missing]. Thorax: 
pronotum whitish with lateral margins and central area tinged with black. Mesonotum with central area light orange-
brown, surrounded with white towards the margins, posterior margins blackish. Metanotum yellowish, with central 
longitudinal stripe darker. Pleura and sterna mainly blackish-brown, with membranous areas yellowish-white. Wings: 
membranes hyaline. Base of fore wings with a brown spot; veins C, Sc and R

1
 brownish, lighter apically; other veins 

translucent white. Hind wings with a basal brown spot; veins C, Sc and R
1
 brown up to costal projection, remaining of 

this veins and rest of veins translucent. Legs: in leg I, coxa and trochanter yellowish white, washed with black, femur 
yellowish with base, apex and margins brownish, that surround the oval yellowish area; tibia brownish, tarsus I 
yellowish. Coxae and trochanters of legs II and III yellowish, heavily washed with brown. [Remaining parts of legs 
broken-off and missing]. Abdomen (Figs. 16–17): terga I–VI and X light brown, with medial area darker, and 
posterior margin of each segment darker; terga VII–VIII yellowish, heavily washed with black, especially in the 
postero-central area; terga IX yellowish. Sterna yellowish, with strong brown lateral marks on segments VII–IX. IX 
abdominal sternite widely cleft apically (Fig. 17). [Caudal filaments broken-off and missing]. 
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FIGURES 7–15. Paramaka incognita, sp. nov., male nymph. 7, habitus, d. v.; 8, idem, detail; 9, clypeus and labrum, d. v.; 10, 
mandible, d. v.; 11, maxilla, d.v.; 12, labium, v.v.; 13, tarsal claw; 14, abdomen, detail, v.v.; 15, abdominal terga, posterior 
margin detail, d.v. d.v.= dorsal view; v.v.= ventral view. 
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FIGURES 16–19. Paramaka incognita, sp. nov. female adults, habitus. 16, imago, d.v.; 17, idem, v.v.; 18, subimago, d.v.; 19, 
idem, v.v. d.v.= dorsal view; v.v.= ventral view.
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FIGURES 20–21. Paramaka incognita, sp. nov. male subimago, habitus. 20, dorsal view; 21, ventral view. 22 subimaginal 
male genitalia, ventral view.

Female subimago. In alcohol. Length: body, 10.3–11.1 mm; fore wings, 12.5–13.0 mm; hind wings, 1.5–1.6 
mm. General coloration (Figs. 18–19) similar to male subimago, except head and abdomen as in female imago, but 
colors duller. 

Male subimago. In alcohol. Length: body, 10.1–10.5 mm; fore wings, 10.8–11.3 mm; hind wings, 1.4–1.5 mm. 
General coloration (Figs. 20–21) yellowish-white, with brown marks. Head: whitish, with thin stripes in front and 
lateral of ocelli. Upper portion of eyes orange-yellow, lower portion black. Ocelli white, with inner margins black. 
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Antennae: scape and pedicel brown [flagellum broken-off and missing]. Thorax as in female imago, but paler. 
Wings as in female imago, but membrane translucent white, and coloration of C, Sc and R

1
 of both wings fainter. 

Legs: mainly brownish-black, except femora yellowish-white, with base and apex brownish-black, this darker area 
more extended on posterior legs. Abdomen (Figs. 20–21): terga I–V translucent white, terga I almost completely 
tinged with black, terga II–V with oval posterolateral marks and posterior margins black; terga VI–X yellowish, 
terga VI with black markings similar to anterior terga, terga VII–IX with anterior ¾ of each segment washed with 
brown, and posterior margins black; tergum X with central area washed with black, lateral areas yellowish. Sterna 
whitish, sternum I almost completely washed with black, sterna II–VI translucent, sterna VII–VIII with broad 
lateral stripes that cover around 1/3 of segment width. Genitalia (Fig. 22): Styliger plate more diffusely tinged than 
precedent sterna. Forceps whitish, tinged with black, especially segments I and II. Penes white, with ventral spines 
yellowish. Caudal filaments black.

Variations. In the nymphs, there is a gradual darkening from the young to the more mature nymphs, especially 
on the male eyes upper portion, legs, abdomen and caudal filaments.

Material. Holotype, male nymph. Venezuela, Edo Bolívar. Tarotá stream, 5º49’15’’N–61º25’04’’W, 1324 m, 
18/III/2006. Collectors: MEG, EG and AMO. Paratypes: 21 nymphs, same data as holotype; 1 female imago, 3 
male and 2 female subimagos, 38 nymphs, except date: 27/VI/2007. 1 nymph, Maraupan stream, 
05º12’36’’N–61º05’38’’W, 1194 m, 20/III/2006. 9 nymphs, Pacheco stream, 5º10’29’’N–61º29’51’’W, 1144 m, 21/
III/2006. The association of nymph and adult was made by similar color pattern of specimens from the same 
locality. Holotype and half of paratypes were deposited at the MLBV (Venezuela), whereas the other paratypes 
were placed at the IBN (Argentina).

FIGURES 23–26. collection sites of Paramaka incognita, sp. nov. 23, Tarota; 24, Maraupan; 25–26, Pacheco (different 
aspects).
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Etymology. Incognita, from the Latin, incognitus, unknown, strange. Because was difficult to determine, due 
to the absence of male imagos, and some unusual nymphal characters.

Discussion: The nymphs of this species can be separated from the other species of the genus by the following 
combination of characters: 1) Gills oval, without terminal filaments, present on abdominal segments I–VI (Figs. 
7–8); 2) claws with very small accessory denticles near apex of claw (Fig. 13); 3) posterolateral projections strong, 
clearly diverging from the abdomen and present on segments VII–IX (Fig. 14); and 4) posterior margin of each 
abdominal tergite bordered with a row of triangular spines and setae (Fig. 15). The female of this species is the first 
known for the genus. It may be characterized mainly based on the abdominal coloration, shown in figures 16–17.

Ecology. Imagos and nymphs of this new species were collected during the dry (March 2006) and rainy (June 
2007) season. They were found in small to medium size streams (7–54 m wide) of acidic waters (pH = 5) flowing 
through the savanna area (1144–1324 m), having a bottom mainly composed of bed-rock, and a water channel 
partially or totally uncovered (Figs.23–26).

Simothraulopsis Demoulin

This genus, currently represented by five species, is widely distributed in Northern South America. It is related to 
the genera Farrodes and Homothraulus. While Farrodes is widely distributed in the Americas, Homothraulus has 
only been collected in Northeastern Argentina, Uruguay and Southeastern Brazil (Paraná basin). It appears then 
that Simothraulopsis present a vicariant distribution with its sister group Homothraulus.

Simothraulopsis demerara (Traver)

Thraulus demerara Traver, 1947: 150; 1960b: 73.
Simothraulopsis demerara; Domínguez et al., 1997: 146.
Simothraulopsis surinamensis Demoulin, 1966: 18 (nymph).

Material. Venezuela, Edo Bolívar, Kavanayén stream, 5º37’27’’N–61º44’37’’W, 1355 m, 21/XI/2005, 1 female 
subimago, 1 nymph. Small stream near Kavanayén locality, 5º38’08’’N–61º40’47’’W, 1355 m, 19/III/2005, 2 
nymphs. Maremán-Parú stream, 5º44’49’’N–61º24’06’’W, 1308 m, 27/VI/2007, 1 male imago, 2 nymphs. Kamá 
river, 5º25’11’’N–61º13’05’’W, 1035 m, 20/III/2006, 12 nymphs. Kaui stream, 5º28’34’’N–61º16’20’’W, 1196 m, 
24/XI/2005, 2 nymphs. Maraupan stream, 5º12’36’’N–61º05’38’’W, 1194 m, 20/III/2006. Pacheco stream, 
5º10’29’’N–61º29’51’’W, 1144 m, 21/III/2006, 4 nymphs. Soroape river, 5º06’29’’N–61º34’40’’W, 935 m, 21/III/
2006, 1 nymph. Kako-Parú stream, 4º54’00’’ N–61º05’25’’W, 913 m. 25/XI/2005, 1 nymph. Idem, except date 28/
VI/2007, 1 male subimago. Small stream in the road to the Paují locality , 4º36’45’’N–61º05’25’’W, 942 m, 17/III/
2006, 3 nymphs. Tarotá stream, 5º49’15’’N–61º25’04’’W, 1324 m, 18/III/2006, 8 nymphs. Idem, except date 27/
VI/2007, 2 male imagos, 15 nymphs. Parupá river, 5º40’49’’N –61º32’39’’W, 1281 m, 29/VI/2007, 7 nymphs. 
Specimens were deposited at the MLBV (Venezuela) and IBN (Argentina).

Discussion. Simothraulopsis demerara was originally known from Surinam and Guyana (Traver, 1947). Later, 
Domínguez et al. (1997) studied material from several other countries (Brazil, Colombia, French Guiana and 
Venezuela), extending its distribution. This species appears to be fairly common in the area here studied. There are 
some variations in the nymphs coloration collected, that could represent a different species. Nevertheless, as there 
are no imagos available from the different variations, we preferred not to describe them as different species. The 
imagos can be separated from the other species of the genus by the following combination of characters: 1) forceps 
sockets not fused; 2) femora with subapical brown bands. In the nymphs: 1) Posterolateral projections on 
abdominal segments VIII–IX; 2) femora with subapical brown bands.

Ecology. Imagos and nymphs were collected in both (dry and rainy) seasons. They were sampled in the whole 
size gradients of rivers we studied in the Gran Sabana region, which was, from the small sandy stream to the large 
rocky rivers. Consequently, they showed different riparian vegetation (varying from streams partially shaded to 
rivers not shaded at all) but acidic waters (pH = 5). 
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Euthyplociidae

This is a small family of Ephemeroptera, with only three genera registered for South and Central America, and the 
remaining genera of the family distributed in the Ethiopian and Oriental region (Domínguez et al,. 2006). Among 
its species are found the largest specimens of the order.

Campylocia Needham & Murphy

The genus Campylocia is distributed in the lowlands of Central and South America, while the other two genera of 
the family registered for the region are extended mainly in relation with the Andes (Domínguez et al,. 2006).

Campylocia anceps (Eaton)

Campylocia anceps; Needham & Murphy, 1924: 27; Gros & Lestage, 1926: 162; Ulmer, 1932: 207; Ulmer, 1942: 101; Spieth, 
1943: 1; Traver, 1944: 10; Demoulin, 1952: 13; Kimmins, 1960: 307; Berner & Thew, 1961: 329; Hubbard, 1982: 262; 
Pereira & Da-Silva, 1990: 2.

Currently there are three species described for the genus, being C. anceps the most widely distributed, and the two 
others (C. bocainensis and C. dochmia) only registered from Brazil. 

Material. Venezuela, Edo Bolívar, Maremán-Parú, 5º44’49’’N–61º24’06’’W, 1308 m, 19/III/2006, 1 nymph. 
Maraupan stream. 05º12’36’’N–61º05’38’’W, 1194 m, 20/III/2006, 2 nymphs. Pacheco stream, 
5º10’29’’N–61º29’51’’W, 1144 m, 21/III/2006, 4 nymphs. Kaku-Parú stream, 4º54’00’’N–61º05’25’’W, 913 m, 29/
VI/2007, 1 male imago, 1 female imago. Small stream in the road to the Paují locality, 4º36’45’’N–61º05’25’’W, 
942 m, 17/III/2006, 10 nymphs. Tarota stream, 5º49’15’’N–61º25’04’’W, 1324 m, 27/VI/2007, 1 male and 1 female 
imago. Parupa river, 5º40’49’’N–61º32’39’’W, 1281 m, 28/VI/2007, 7 nymphs. Specimens were deposited at the 
MLBV (Venezuela) and IBN (Argentina).

Discussion. The specimens studied here correspond to the widely distributed species C. anceps. This species 
can be characterized in the imagos because the penes lobes are widely divergent along medial line, and do not 
present median lobes. In the nymphs, the abdominal gills are light colored, with fringes darker, while the antennae 
is ¾ to subequal in length to the mandibular tusks. Within the material studied, there is some variation in the length 
of the antennae and the coloration of the gills. Nevertheless, we consider the variation is within the normal limits of 
the species.

Distribution. Brazil, Colombia, Ecuador, French Guiana, Guyana, Peru, Surinam, Venezuela and Costa Rica.
Ecology. Imagos and nymphs were collected in both (dry and rainy) seasons. They were found in a diversity of 

streams of acidic waters (pH = 5), varying from small sandy streams to large rocky rivers. 

Oligoneuriidae

This is a relatively small family of Ephemeroptera, with a Pantropical distribution. It is presently represented in 
South America by five genera (Domínguez et al., 2012). 

Fittkauneuria adusta Pescador & Edmunds 

Fittkauneuria adusta Pescador & Edmunds 1994: 268.

The genus was described for two species, one of them known from nymphs and male imagos, and the other only 
from nymphs. The species collected in this study is known only from nymphs. 

Material. Venezuela, Edo Bolívar, Kamoirán river, 5º37’12’’N–61º21’47’’W, 1313 m, 23/XI/2005, 1 nymph. 
Tarotá stream, 5º49’15’’N–61º25’04’’W, 1324 m, 27/VI/2007, 3 nymphs. Specimens were deposited at the MLBV 
(Venezuela) and IBN (Argentina).
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Discussion. The nymphs of F. adusta can be characterized by the abdominal gills, in which the dorsal lamellae 
is ovate, and the ventral tuft is vestigial. From the distribution of its two species, it appears that the genus is 
restricted to northern Amazonia and Venezuelan highlands. 

Distribution. Brazil and Venezuela.
Ecology. Individuals were collected during the rainy season, in partially shaded small and medium size 

streams, both having a rock-bottom and acidic waters (pH=5).

Conclusion 

Chacon et al., 2009 published the most recent list of mayfly species from Venezuela, indicating the states and 
bioregions of the country (MARN, 2001) where they were recorded. The Guayana bioregion encompasses two 
states: Amazonas and Bolívar. Ten species were recorded from Amazonas state: Campylocia anceps, 
Tricorythopsis volsellus, Farrodes longispinus, Farrodes tepui, Hagenulopsis minuta, Microphlebia surinamensis, 

Miroculis (M.) bicoloratus, Miroculis (M.) fittkaui, Miroculis (M.) nebulosus and Fittkauneuria carina. Interesting 
enough, five species were recorded from Bolívar state, none of them so far found in Amazonas: Massartella 

devani, Massartella venezuelensis, Paramaka convexa, Simotraulopsis demerara and Fittkauneuria adusta. 
Within the studied collection from the Guyana’s Uplands, in a series of three multi-authored papers (Molineri 

et al., 2011; Nieto et al., 2011, and the present one), we were able to collect again some of the species recorded 
from Bolívar state, to extend the distribution of some species previously collected from Amazonas state, to present 
new country records for several taxa and also to describe new species and unknown stages of known species. 
Following, we detail our findings:

Species previously recorded from Bolívar State and included in the studied collection:
Paramaka convexa, Simothraulopsis demerara, Fittkauneuria adusta.

Species previously recorded only from Amazonas State and found in the studied collection (Bolivar State):
Campylocia anceps, Tricorythopsis volsellus, Hagenulopsis minuta.

Species previously recorded from Venezuela, but not for Guayana´s Uplands:
Farrodes caribbianus, 

New country records for Venezuela:

Baetidae:
Genera: Cryptonympha, Harpagobaetis, Spiritiops, Zelusia.
Species: Baetodes proiectus, Camelobaetidius billi, Camelobaetidius janae, Camelobaetidius leentvaari, 

Camelobaetidius mathuriae, Cryptonympha copiosa, Harpagobaetis gulosus, Spiritiops silvudus, Zelusia 

principalis.

Coryphoridae: 
Coryphorus aquilus (new family, genus and species record)

Leptohyphidae:
Amanahyphes saguassu, Tricorythopsis yucupe.

Leptophlebiidae:
Askola emmerichi (new genus and species record), Hydrosmilodon gilliesae (new genus and species record), 
Leentvaaria palpalis (new genus and species record), Miroculis (Atroari) (new subgenus record), Miroculis 

(Miroculis) marauiae (new species record). 

New stages described:
Tricorythopsis yucupe: adults described for the first time
Askola emmerichi: female imago described for the first time
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New species described:
Caenidae: Caenis teipunensis
Leptohyphidae: Macunahyphes pemonensis

Leptophlebiidae: Paramaka incognita

Besides these species, Derka et al. (2009) described Massartella hirsuta, and Nieto & Derka (2011, 2012) 
described Parakari auyanensis, P. churiensis and Spiritiops tepuensis from the same region. In this way, from the 
original five species recorded from Bolívar State in 2009, the number of species there rose to more than 30. This 
clearly indicates that Venezuela has an important diversity yet to be discovered. 

Acknowledgements

We thank Ana Maria Oliveira Pes, Neusa Hamada, Carlos Augusto da Silva Azevędo, Nelson Moncada, Fabiola 
Del Ventura, and Juan Martínez who assisted us in the field and laboratory. Frederico Salles, R. Wills Flowers and 
Jeane M.C. do Nascimento helped to improve the manuscript. This work was mainly financed by the Council for 
Sciences and Humanities Development (CDCH-UCV, PG 03-00-5739) from Venezuela. CM, CN and ED thank to 
Argentine National Council of Scientific Research (CONICET) for continuous support and research grants PIP 
1484, PIP 0330 and PICT 1067.

References

Berner, L. & Thew, T.B. (1961) Comments on the mayfly genus Campylocia with a description of a new species 
(Euthyplociidae: Euthyplociinae). American Midland Naturalist, 66, 329–336.
http://dx.doi.org/10.2307/2423033

Blanco-Belmonte, V., Ruaise, V. & Peters, J.G. (2003) The nymph of Paramaka Savate & Domínguez (Ephemeroptera: 
Leptophlebiidae: Atalophlebiinae). In: Gaino, E. (Ed.), Research update on Ephemeroptera and Plecoptera. University of 
Perugia, Perugia, Italy, pp. 117–122.

Chacón, M.M., Pescador, M.L., Hubbard, M.D. & Segnini, S. (2009) Mayflies (Insecta: Ephemeroptera) from Venezuela. 
Check List, 5, 723–731.

Demoulin, G. (1952) Contribution à l’étude des Ephoronidae Euthyplociinae (Insectes Éphéméroptères). Bulletin de l’Institut 
Royal des Sciences Naturelles de Belgique, 28 (45), 1–22.

Demoulin, G. (1966) Contribution a` l´etude des Ephéméroptères du Surinam. Bulletin de l´Institut Royal des Sciences 
Naturelles de Belgique, 42, 1–22.

Derka, T., Svitok, M. & Schlögl, J. (2009) Massartella hirsuta sp. nov. (Ephemeroptera: Leptophlebiidae: Atalophlebiinae) and 
new data on mayflies of Guyana Highlands. Aquatic Insects, 31 (Supplement 1), 83–94.
http://dx.doi.org/10.1080/01650420902811992

Domínguez, E. (1999) Systematics, cladistics and biogeography of the American genus Farrodes (Ephemeroptera, 
Leptophlebiidae, Atalophlebiinae). - Zoological Journal of the Linnean Society, 126, 155–189.
http://dx.doi.org/10.1111/j.1096-3642.1999.tb00152.x

Domínguez, E. (2009) Overview and phylogenetic relationships of the two-winged genera of South American Leptophlebiidae 
(Ephemeroptera). Aquatic Insects, 31 (Supplement 1), 63–71.
http://dx.doi.org/10.1080/01650420802518077

Domínguez, E., Peters, W.L., Peters, J.G. & Savage, H.M. (1997) The imago of Simothraulopsis Demoulin with a redescripcion 
of the nymph (Ephemeroptera: Leptophlebiidae: Atalophlebiinae). Aquatic Insects, 19, 141–150.
http://dx.doi.org/10.1080/01650429709361648

Domínguez, E., Ferreira, M.J. & Nieto, C. (2001) Redescription and phylogenetic relationships of Leentvaaria Demoulin 
(Ephemeroptera: Leptophlebiidae). In: Domínguez, E. (Ed.), Trends in research in Ephemeroptera and Plecoptera Kluwer 
Academic/Plenum, New York, pp. 313–320.

Domínguez, E., Molineri, C., Pescador, M.L., Hubbard, M.D. & Nieto, C. (2006) Ephemeroptera of South America. Aquatic 
Biodiversity in Latin America (ABLA) Vol. 2. Pensoft, Sofía-Moscow, 646 pp.

Domínguez, E., Molineri, C. & Mariano, R. (2009) Revision of the South American species of Hagenulopsis Ulmer and Askola 
Peters (Ephemeroptera: Leptophlebiidae) with description of six new species. Zootaxa, 2142, 29–44.

Domínguez, E., Hubbard, M.D., Pescador, M.L., Molineri, C. & Nieto, C. (2012) Checklist of South American species of 
Ephemeroptera. Available from: http://www.ephemeroptera-galactica.com/sacatdecember2012.pdf (accessed 1 February 
2013)

Gros, A.J. & Lestage, J.A. (1926) Contribution à l’étude des larves des Éphéméroptères. Série IV. Le groupe Euthyplocien. 
Annales de Biologie Lacustre, 15, 119–162.

Huber, O. (1995) Geographical and physical features. In: Steyermark, J.A., Berry, P.E. & Holst, B.K. (Eds.), Flora of the 
DOMÍNGUEZ ET AL.316  ·  Zootaxa 3827 (3)  © 2014 Magnolia Press



Venezuelan Guayana. Vol. 1. Missouri Botanical Garden, St. Louis & Timber Press, Oregon, pp. 1–61.
Hubbard, M.D. (1982) Catálogo abbreviado de Ephemeroptera da América do Sul. Papéis Avulsos de Zoologia, 34, 257–282.
Kimmins, D.E. (1960) The Ephemeroptera types of species described by A.E. Eaton, R. McLachlan and F. Walker, with 

particular reference to those in the British Museum. Bulletin of the British Museum (Natural History) Entomology, 9, 
269–318.

Mariano, R. (2011) A new species of Paramaka Savage & Domínguez, 1992 (Ephemeroptera: Leptophlebiidae: 
Atalophlebiinae) from Brazil. Zootaxa, 3038, 45–50.

MARN - Ministerio del Ambiente y de los Recursos Naturales. (2001) Estrategia Nacional sobre Diversidad Biológica y su 
plan de acción. República Bolivariana de Venezuela, Oficina Nacional de Diversidad Biológica. Fondo para el Medio 

Ambiente Mundial (FMAM) y Programa de las Naciones Unidas para el Desarrollo (PNUD). Caracas, 135 pp. 
Molineri, C., Grillet, M.E., Nieto, C., Domínguez, E. & Guerrero, E. (2011) New species and records for the mayfly families 

Caenidae, Leptohyphidae and Coryphoridae (Ephemeroptera, Pannota) from Venezuelan Guayana´s Uplands. Zootaxa, 
2750, 39–50.

Nascimento, J.M.C., Barcelos-Silva, P. & Salles, F.F. (2011) Two-winged Leptophlebiidae (Ephemeroptera) from Brazil: new 
species, records and stage description. Aquatic Insects, 33, 191–201.
http://dx.doi.org/10.1080/01650424.2011.597408

Needham, J.G. & Murphy, H.E. (1924) Neotropical mayflies. Bulletin of the Lloyd Librar, Entomological Series 4, 24, 1–79.
Nieto, C., Grillet, M.E., Domínguez, E., Molineri, C. & Guerrero, E. (2011) The family Baetidae (Insecta: Ephemeroptera) 

from Venezuelan Guayana’s Uplands. Zootaxa, 2808, 1–17.
Nieto, C. & Derka, T. (2011) Parakari a New Genus of the Family Baetidae (Insecta: Ephemeroptera) from Guyana Highlands. 

Zootaxa, 3032, 47–59.
Nieto, C. & Derka, T. (2012) A new species of the genus Spiritiops Lugo-Ortiz & McCafferty (Ephemeroptera, Baetidae) from 

the Pantepui biogeographical province. Zootaxa, 3256, 58–63.
Pereira, S.M. & Da-Silva, E.R. (1990) Nova espêcie de Campylocia Needham & Murphy, 1924 com notas biológicas 

(Ephemeroptera, Euthyplociidae). Boletim do Museu Nacional, Nova Série, Zoologia (Rio de Janeiro), 336, 1–12.
Pescador, M.L. & Edmunds, G.F. Jr. (1994) New genus of Oligoneuriidae Ephemeroptera) from South America. Annals of the 

Entomological Society of America, 87 (3), 263–269.
Peters, W.L. & Domínguez, E. (2001) The identity of Hagenulopsis minuta Spieth (Leptophlebiidae: Atalophlebiinae). In: 

Domínguez, E. (Ed.), Trends in research in Ephemeroptera and Plecoptera. Kluwer Academic/Plenum, New York, pp. 
353–358.

Peters, J.G., Domínguez, E. & Currea Dereser, A. (2007) Species of Miroculis from the Serranía de Chiribiquete in Colombia. 
In: Hauer, F.R., Stanford, J.A. & Newell, R.L. (Eds.), International Advances in the Ecology, Zoogeography and 
Systematics of Mayflies and Stoneflies. University of California Press. California, pp. 295–306.

Sartori, M. (2005) A new species of the genus Paramaka Savage & Domínguez, 1992 with some comments on related genera 
(Ephemeroptera, Leptophlebiidae, Atalophlebiinae). Studies on Neotropical Fauna and Environment, 40, 237–245.
http://dx.doi.org/10.1080/01650520500208481

Savage, H.M. (1987) Two new species of Miroculis from Cerro de La Neblina, Venezuela with new distribution records for 
Miroculis fittkaui and Microphlebia surinamensis (Ephemeroptera: Leptophlebiidae). Aquatic Insects, 9, 97–18.
http://dx.doi.org/10.1080/01650428709361279

Savage, H.M. & Domínguez, E. (1992) A new genus of Atalophlebiinae (Ephemeroptera: Leptophlebiidae) from Northern 
South America. Aquatic Insects, 14, 243–248.
http://dx.doi.org/10.1080/01650429209361489

Savage, H.M. & Peters, W.L. (1983) Systematics of Miroculis and related genera from northern South America. Transactions of 
the American Entomological Society, 108, 491–600.

Segnini, S., Chacon, M.M. & Domínguez, E. (2003) Clase Insecta, orden Ephemeroptera. In: Aguilera, M., Azocar, A. & 
Gonzalez, E. (Eds.), Diversidad Biológica en Venezuela. Tomo I. CONICIT-Fundación Polar, Caracas, pp. 326–339.

Spieth, H.T. (1943) Taxonomic studies on the Ephemeroptera. III. Some interesting Ephemerids from Surinam and other 
Neotropical localities. - American Museum Novitates, 1244, 1–13.

Thomas, A., Boutonnet, J., Peru, N. & Horeau, V. (2004) Les Éphémères de la Guyane Française. 9. Descriptions 
d’Hydrosmilodon gilliesae n. sp. et d’ H. mikei n. sp. (Ephemeroptera, Leptophlebiidae). Ephemera, 4, 65–80.

Traver, J.R. (1943) New Venezuelan mayflies. Boletin de Entomologia Venezolana, 2, 79–98.
Traver, J.R. (1944) Notes on Brazilian mayflies. Boletim do Museu Nacional, Nova Série, Zoología (Rio de Janeiro), 22, 2–53.
Traver, J.R. (1946) Notes on Neotropical mayflies. Part I. Family Baetidae, subfamily Leptophlebiinae. Revista de 

Entomologia, 17, 418–436.
Traver, J.R. (1947) Notes on Neotropical mayflies. Part II. Family Baetidae, subfamily Leptophlebiinae. Revista de 

Entomologia, 18, 149–160.
Traver, J.R. (1960) Uruguayan mayflies. Family Leptophlebiidae: Part III. - Revista de la Sociedad Uruguaya de Entomologia,

4, 73–85.
Ulmer, G. (1932) Bemerkungen über die seit 1920 neu aufgestellten Gattungen der Ephemeropteren. Stettiner Entomologische 

Zeitung, 93, 204–219.
Ulmer, G. (1942) Alte und neue Eintagsfliegen (Ephemeropteren) aus Süd- und Mittelamerika. Stettiner Entomologische 

Zeitung, 103, 98–128.
 Zootaxa 3827 (3)  © 2014 Magnolia Press  ·  317EPHEMEROPTERA FROM VENEZUELA


	Abstract
	Resumen
	Introduction
	Material and methods
	Results
	Family Leptophlebiidae
	Askola Peters
	Askola emmerichi Domínguez, Molineri and Mariano
	Farrodes Peters
	Farrodes caribbianus (Traver)
	Hagenulopsis Ulmer
	Hagenulopsis minuta Spieth
	Hydrosmilodon Flowers & Domínguez
	Hydrosmilodon gilliesae Thomas & Péru
	Leentvaaria Demoulin
	Leentvaaria palpalis Demoulin
	Miroculis Edmunds
	Miroculis (Atroari) sp.
	Miroculis (Miroculis) marauiae Savage & Peters
	Paramaka Savage & Domínguez
	Paramaka convexa (Spieth)
	Paramaka incognita sp. nov.
	Simothraulopsis Demoulin
	Simothraulopsis demerara (Traver)
	Euthyplociidae
	Campylocia Needham & Murphy
	Campylocia anceps (Eaton)
	Oligoneuriidae
	Fittkauneuria adusta Pescador & Edmunds
	Conclusion
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


