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ABSTRACT
On the taxonomic status of some South American Eucyclops (Copepoda: Cyclopoida: Eucyclopinae)

Among eucyclopinids freshwater copepods, the genus Eucyclops contains several species or species groups whose taxonomic
status has not been properly determined and is in need of revision or redescription. Traditionally used meristic characters have
recently been deemed insufficient for resolving these problems, particularly in respect of the South American taxa. New,
upgraded descriptive standards and molecular tools have contributed greatly to the clarification of some of these cases in both
Europe and the Americas. Based on examination of type specimens and museums’ collections, and following currently accept-
ed taxonomic standards, we were able to clarify the status of some problematic South American species of Eucyclops. We
provide herein a redescription of three South American species (i.e., E. pseudoensifer, E. breviramatus, and E. subciliatus),
each with a history of poorly understood affinities with other American Eucyclops. The nominal Eucyclops neumani, described
by Pesta (1927) and originally described from Argentina, was known to contain two subspecies: E. neumani neumani, recorded
in Argentina, Paraguay, and Brazil, and E. neumani titicacae (Kiefer, 1957), known only from Peru and Colombia. Based on
our analysis, we conclude that E. titicacae is not a subspecies of E. neumani, but a separate species, distinguishable from its
closest congeners. We also provide evidence showing that neither E. pseudoensifer nor E. breviramatus are members of the E.
serrulatus species group.
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RESUMEN
Revision del estatus taxonomico de algunos Eucyclops (Copepoda, Cyclopoida, Eucyclopinae) de Sudamérica

Entre los copépodos euciclopinos, el género Eucyclops contiene varias especies o grupos de especies cuya situacion taxono-
mica no se ha resuelto adecuadamente y requieren revision o redescripcion. Los caracteres meristicos tradicionalmente
utilizados han sido considerados como insuficientes para desentraiiar estos problemas, particularmente entre especies
sudamericanas. Los estandares descriptivos actuales y las herramientas moleculares han contribuido mucho a aclarar
algunos de estos casos tanto en Europa como en América. Con base en el estudio de especimenes tipo, colecciones de museos
y siguiendo estandares taxonomicos mejorados y actualizados, hemos podido aclarar el estado de algunas especies proble-
maticas de Eucyclops conocidas en Sudamérica. Presentamos redescripciones de tres especies sudamericanas (i.e., E.
pseudoensifer, E. breviramatus, E. subciliatus), cada una de ellas con una historia de afinidades poco claras respecto a otras
especies americanas de Eucyclops. La especie nominal Eucyclops neumani (Pesta, 1927), originalmente descrita de Argenti-
na, incluye dos subespecies, E. neumani neumani, encontrada en Argentina, Paraguay y Brasil, y E. neumani titicacae Kiefer,
1957, conocida solo en Peru y Colombia. Basandonos en nuestro analisis, llegamos a la conclusion de que E. titicacae no
debe ser considerada una subespecie de E. neumani, sino una especie separada, distinguible de sus congéneres mds cerca-
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nos. Derivado de la redescripcion de estas tres especies sudamericanas, logramos aclarar su situacion taxonomica y su
afinidad con otros Eucyclops americanos. También proporcionamos evidencias que muestran que tanto E. pseudoensifer
como E. breviramatus no deben ser considerados como parte del grupo de especies de E. serrulatus.

Palabras clave: taxonomia, copépodos continentales, Eucyclops

INTRODUCTION

The current knowledge of the genus Eucyclops in
the Americas is based on more than 800 records
obtained from the taxonomic work conducted
over 100 years of biological sampling across the
entire continent. Up to 36 nominal species of this
genus have been recorded in the Americas, with
most records coming from the United States,
Mexico, Argentina, and Brazil (Reid, 1985;
Mercado-Salas et al., 2012; Mercado-Salas et al.,
2016). In South America, there are more than 150
extant records that correspond to 20 nominal
species, Nine of these species are considered
South American endemics (i.e., E. silvestri [Brian,
1927], E. neumani [Pesta, 1927], E. neotropicus
[Kiefer, 1936], E. titicacae [Kiefer, 1957], E.
alticola [Kiefer, 1957], E. demacedoi [Lindberg,
1957], E. siolii [Herbst, 1962], E. subciliatus
[Dussart, 1984a], and E. chilensis Suarez-Morales
& Walsh, 2009, with another 8 species reported in
Central and North America (i.e., Eucyclops
elegans [Herrick, 1884], E. delachauxi [Kiefer,
1925], E. prionophorus [Kiefer, 1931], E. bondi
[Kiefer, 1934], E. ensifer [Kiefer, 1936], E. lepta-
canthus [Kiefer, 1956], E. breviramatus [Loffler,
1963], and E. pseudoensifer [Dussart, 1984]). A
few nominal species of Eucyclops are known as
cosmopolitan forms, presumably representing
species-complexes: E. serrulatus (Fischer, 1851),
E. agilis (synonym to E. serrulatus) and E. spera-
tus (Lilljeborg, 1901) (see Kiefer, 1936; Lindberg,
1954; Dussart, 1984, 1984a; Reid, 1985; Dussart
& Frutos, 1986; Defaye & Dussart, 1988; Santos
& Andrade, 1997; Gaviria & Aranguren, 2007;
Silva, 2008; De los Rios et al., 2010; Merca-
do-Salas et al., 2012).

This genus is one of the most taxonomically
challenging groups among the Cyclopidae
because it contains several problematic taxa and
species complexes with high intraspecific varia-
bility, a problem shared with other cyclopoid
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copepod genera like Acanthocyclops (Miracle et
al., 2013). Until recently, only a few species of
Eucyclops have complete, upgraded descrip-
tions. In the last 10 years, several valuable taxo-
nomic advances have been published, especially
in the Americas, to clarify the taxonomic status
of these taxa. Some of these species are now
defined more accurately because of the use of
new morphological characters and the analysis of
their geographic distributional patterns (Alek-
seev et al, 2006; Defaye & Alekseev, 2011;
Mercado-Salas et al., 2012; Mercado-Salas &
Suarez-Morales, 2014a, b; Mercado-Salas et al.,
2016). The key requirements for clarifying these
closely related species of the American Eucy-
clops include: (1) the revision of the type speci-
mens, (2) redescription of some species follow-
ing upgraded standards, and (3) examination of
additional material held in different zoological
collections, especially at the Muséum National
d’Histoire Naturelle (France), the Staatliches
Museum fiir Naturkunde Karlsruhe (Germany),
the National Museum of Natural History, Smith-
sonian Institution (USA), and the Natuurhistor-
isch Museum Wien (Austria). In previous works,
we discussed the taxonomic position of some
Eucyclops described by F. Kiefer (Karlsruhe)
(see Mercado-Salas & Suarez-Morales, 2014a)
and compared both the type specimens and the
original descriptions and illustrations with the
Mexican material that was labeled with these
names. In this contribution we analyze and/or
redescribe a group of South American species of
Eucyclops including type specimens of E. neum-
ani, E. subciliatus, and E. pseudoensifer deposit-
ed in the B.H. Dussart’s Collection in Paris, and
E. chilensis and E. breviramatus from the Heinz
Loffler’s Collection in Wien. These species are
taxonomically analyzed and compared with addi-
tional material and records found at F. Kiefer’s
Collection in Karlsruhe. We present an upgraded
redescription of Eucyclops pseudoensifer, E.
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Figure 1. Eucyclops neumani s. str. (Pesta, 1927), adult female
(MNHN-IU-2010-6807) from Argentina: A. urosome, ventral
view; B. antennule; C. antenna; D. antennary basipodite, frontal
view; E. antennary basipodite, caudal view. Eucyclops neumani
s. str. (Pesta, 1927), hembra adulta (MNHN-IU-2010-6807) de
Argentina. A. urosoma, vista ventral; B. anténula; C. antena; D.
basipodito de la antena, vista frontal; E. basipodito de la
antena, vista caudal.

neumani, E. subciliatus, and E. breviramatus.
Due to editorial space constraints, the redescrip-
tion of the taxonomically problematic E. chilen-
sis will be provided in a further contribution.

MATERIALS AND METHODS

The redescription of both E. pseudoensifer and E.
subciliatus was based on the examination of the
type specimens from B. Dussart’s collection depos-
ited at the Muséum National d’Histoire Naturelle in
Paris (France) (MNHN). Our redescription of E.
neumani s. str. was based on the revision of
samples from Argentina deposited in B.H.
Dussart’s collection; moreover, we compared our
observations with F. Kiefer’s accessory collection
of drawings (Staatliches Museum fiir Naturkunde,
Karlsruhe) of different populations of E. neumani.

The present redescription of E. breviramatus was
based on the type specimens from H. Loffler’s
collection (Naturhistorisches Museum, Wien).
Drawings were prepared at 1000% magnification
with a Leitz Medilux compound microscope
equipped with a drawing tube. Mapping and
nomenclature of spinule and setule rows on the
antennary basis, the coxopodite, and the intercox-
al plate of P4 followed Alekseev et al. (2006) and
Alekseev & Defaye’s (2011) criteria. Abbrevia-
tions used in the descriptive section are: P1-P4
= first to fourth legs, Exp = exopod, Enp =
endopod, s = seta/ae, ae = aesthetasc, sp =
spine, Bsp = basipod, and CR = caudal ramus. The
nomenclature used to describe the antennule and
antennary armatures followed Alekseev et al.
(2006), Alekseev & Defaye (2011), and Merca-
do-Salas et al. (2016). Caudal seta were labeled
as follows: II—anterolateral (lateral) caudal seta,
[II—posterolateral (outermost) caudal seta, [IV—
outer terminal (terminal median external) caudal
seta, V—inner terminal (terminal median inter-
nal) caudal seta, VI—terminal accessory (inner-
most) caudal seta, and VII—dorsal seta. The
terms furca and telson were used following
Schminke (1976). The museum specimens exam-
ined were either mounted on sealed slides or
originally fixed and preserved in formalin, thus
preventing the use of molecular analyses.

RESULTS

Order Cyclopoida (Rafinesque, 1815)
Family Cyclopidae (Rafinesque, 1815)
Subfamily Eucyclopinae (Kiefer, 1927)
Genus Eucyclops (Claus, 1893)
Eucyclops neumani s. str. (Pesta, 1927).
(Figures 1-4)

Material examined: adult female from Chaco,
Argentina (MNHN-IU-2010-6807), St. R32,
Arroyo del Tres; date of collection: September
19, 1984; collector S.M. Frutos; B. H. Dussart
Collection, Muséum National d’Histoire Natu-
relle in Paris, France.

Female: average length excluding caudal setae =
1.34 mm. Urosome five-segmented (Fig. 1A),
elongated; all urosomites ornamented with rows of
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Figure 2. Eucyclops neumani s. str. (Pesta, 1927), adult female
(MNHN-IU-2010-6807) from Argentina: A. leg 1; B. leg 2,
exopodite separated for illustration; C. leg 3, idem; D. leg 4, idem.
Eucyclops neumani s. str. (Pesta, 1927), hembra adulta (MNHN-
-1U-2010-6807) de Argentina. A. pata 1; B. pata 2, el exopodito
se ilustra por separado; C. pata 3, el exopodito se ilustra por
separado; D. pata 4, el exopodito se ilustra por separado.

cuticular pits. Posterior margin of telson with
single row of spinules. Genital double-somite
symmetrical. Seminal receptacle similar to the
serrulatus-group, with narrow lateral arms on
posterior margin. Genital somite 1.2 times longer
than wide. Anal somite with cluster of small
hair-like setules at each side of anal opening (see
Fig. 33 in Dussart & Frutos, 1986), anal operculum
rounded, with medial gap (see Fig. 33 in Dussart &
Frutos, 1986; arrowed in Fig. 3B). Length/width
ratio of CR = 8.4; inner margin of CR smooth.
Serra covering 10-30 % of outer margin, with
6-15 spinules (Pesta, 1927; Dussart & Frutos,
1986; pers. obs. NM-S) (Figs. 1A, 3C-E). Dorsal
seta (VII) short; about 0.25 times the length of CR
and 0.60 times as long as outermost caudal seta
(IIT). Length ratio of innermost caudal seta (VI)/
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outermost caudal seta (II[) = 1.15. Lateral caudal
seta (II) inserted at 80—88 % of CR. All terminal
caudal setae plumose.

Antennule (A1) (Fig. 1B): 12-segmented. Arma-
ture per segment as follows: (s = seta, ae =
aesthetasc, sp = spine): 1(8s), 2(4s), 3(2s), 4(6s),
5(s), 6(1s + 1sp), 7(2s), 8(3s), 9(2s + lae),
10(2s), 11(3s), and 12(7s). Segments 1-8
furnished with rows of small pits (see Fig. 1B).
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Figure 3. Eucyclops neumani s. str. (A-E, Pesta, 1927),
Eucyclops titicacae (F-J, Kiefer, 1956): A. genital double somite
(SMNK-11154); B. urosome, dorsal view (SNMK-02879); C.
caudal rami (SNMK-11149); D. caudal rami (SNMK-02879); E.
caudal rami (SNMK-11154); F. caudal rami (SNMK-05753); G.
leg 4 (SNMK-03107); H. leg 4 (SNMK-11149); 1. P4
(SNMK-02879); J. P4 (SNMK-02753). Eucyclops neumani s. str-
(Pesta, 1927) A-E, G-1; Eucyclops titicacae Kiefer, 1956 F, J. A.
doble somita genital (SMNK-11154); B. urosoma, vista dorsal
(SNMK-02879); C. ramas caudales (SNMK-11149); D. ramas
caudales (SNMK- 02879); E. ramas caudales (SNMK-11154); F.
ramas caudales (SNMK-05753); G. pata 4 (SNMK- 03107); H.
pata 4 (SNMK-11149); I. pata 4 (SNMK-02879); J. pata 4
(SNMK-02753).
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Antenna (A2) (Figs. 1C-E): basis (2s + Exp),
plus three-segmented Enp (armature: 1s, 9s, 7s).
Ornamentations of basis (sensu Alekseev and
Defaye, 2011) as follows: on frontal surface,
N1(6), N2(6), N3(7), N4(20 in group), N5(6),
N6(3), and N17(8); and on caudal surface N7(18
in group), N8(6), N9+10(9), N11(7), N12(6),
N13(7 in group), N14(9 in group), N15(3), and
N16(7) additional rows of spinules below N7 and
another between N12 and N14 (both arrowed in
Fig. 1E).

Mouthparts: not observable in slides.
PI-P4: Enp and Exp of all legs three-segmented.

Armature formula as in Table 1.
P1 (Fig. 2A): intercoxal sclerite ornamentation

not observable in slides. Basipodal spine reaching
middle margin of Enp3 = 0.7 times as long as
Enp. Length/width ratio of Enp3 P4 = 1.3; ratio of
apical spine/length of Enp3 = 1.2.

P2 (Fig. 2B): intercoxal sclerite ornamentation
not observable in slides. Coxa with row of
hair-like setules along outer margin; one transver-
sal row of spinules on middle margin, close to
outer margin (caudal view) (arrowed in Fig. 2B),
small spinules at insertion of Enp.

P3 (Fig. 2C): intercoxal sclerite with three rows
of spinules on caudal surface: first row close to
apical margin, bearing five spinules on each side;
second row transverse, with tiny spinules along
medial margin; third one a tramsverse a transver-
sal row of small spinules located below the
second row. Distal margin of intercoxal sclerite

Table 1. Setal formula of legs 14 in the type specimens of species of Eucyclops studied; spines in Roman numerals, setae in Arabic
numerals; (—) represents structures not observed on the type material. Formula setal de las patas 1-4 en los especimenes tipo de las
especies de Eucyclops que fueron estudiadas; (espinas en nimeros romanos, setas en numeros arabigos). (-) representa estructuras

no observadas en el material tipo.

Species Coxa Basis Exp Enp

E. neumani s. str. P1 0-1 1-1 I-1; I-1; III-5 0-1; 0-1;1-1-4
P2 0-1 1-0 I-1; I-1; IV-5 0-1: 0-2: 1-1-4
P3 0-1 1-0 I-1; I-1; IV-5 0-1; 0-2; 1-1-4
P4 0-1 1-0 I-1; I-1; III-5 0-1; 0-2; 1-11-2
E. subciliatus P1 0-1 1-1 I-1, I-1, II-5 0-1,0-2, 1-1-4
P2 0-1 1-0 I-1; I-1; IV-5 0-1; 0-2; 1-1-4
P3 0-1 1-0 I-1, -1, IV-5 0-1,0-2, 1-1-4
P4 0-1 1-0 -1, I-1, III-5 0-1,0-2, 1-11-2
E. pseudoensifer P1 0-1 1-1 I-1; I-1; III-3 0-1; 0-1;1-1-4
P2 0-1 1-0 I-1; I-1; IV-5 0-1: 0-2: 1-1-4

P3 0-1 1-0 I-1; I-1; IV-5 -
P4 0-1 1-0 I-1; I-1; 1II-5 0-1; 0-2; 1-11-2

Limnetica, 40(1): 117-135 (2021)
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with two slightly rounded projections. Coxa with
strong biserially setulated coxal seta and tiny
spinules along outer margin (arrowed in Fig. 2C).
Unmodified seta on Enp3 and Exp3. All spines in
Exp with tiny spinules at insertion.

P4 (Fig. 2D): intercoxal sclerite only, with row I
observable, represented by four or five spinules
on each side and a small medial gap. Inner coxal
spine with heteronomous ornamentation: basally,
with long hair-like setules; distally, with short
spine-like setules; outer edge with hair-like
setules on the proximal surface. Length/width
ratio of Enp3 P4 =2.2; length ratio of inner/outer
spines of Enp3 P4 = 1.3; length ratio of inner
spine of Enp3 P4/length Enp3 P4 = 1.1; length
ratio of outer spine of Enp3 P4/length Enp3 P4 =
0.8. Lateral seta of Enp3 P4 inserted at 75 % of
the total length of the segment. No modified setae
on Enp3 and Exp3. Spines of Exp with tiny
spinules at the insertion.

P5 (Fig. 1A): free segment subrectangular, 1.4 times
longer than wide; bearing one inner spine and two
setae; medial seta as long as outer seta; inner spine
slightly longer than setae (about 1.1 times longer);
inner spine 2.4 times longer than segment.

Remarks: The strikingly elongate CR is among
the main characters to distinguish FEucyclops
neumani s. str. from its congeners, but this feature
is shared with other species like E. elegans, E.
speratus, E. macruroides s. str. (Lilljeborg, 1901),
E. roseus (Ishida, 1997), and E. pacificus (Ishida,
2000). Of these, only E. elegans is found in the
Americas and can be easily distinguished from E.
neumani . str. because its serra covers more than
70 % of the CR outer margin, whereas in E.
neumani s. str. this ornamentation covers only 30
% of the CR outer margin. Another character that
clearly separates the two species is the shape and
size of the P5 setal elements. In E. elegans the
medial seta is always the longest and the outer
one the shortest, the inner spine is long, strong,
longer than the outer seta. A different pattern was
found in E. neumani s. str. P5: the medial seta was
as long as, or slightly longer than, the outer seta,
and the outer seta is always as long as or slightly
shorter than the inner spine; thus, in E. neumani s.
str. the three elements of P5 are subequally long.
The ornamentation of both the frontal and caudal

surfaces of the antennary basis also differs
between these two species. In E. elegans rows N1
and N2 bear long hairs and are not clearly sepa-
rated, appearing as part of a single group; in E.
neumani s. str. those two rows are clearly separat-
ed from each other and formed by small spinules.
Both species present additional rows of spinules
compared with the general pattern described by
Alekseev et al. (2006), Alekseev & Defaye
(2011), and Mercado-Salas et al. (2016). In E.
neumani s. str. one extra row is found adjacent to
group N7 and is probably part of group N22;
another row was observed between groups N12
and N14, probably assignable to Mercado-Salas
et al.’s (2016) group N20; in E. elegans only one
extra row was found between groups N15 and
N17 and is herein recognized as row N18.

During a visit to F. Kiefer’s copepod collection
(Staatliches Museum fiir Naturkunde, Karlsruhe),
we examined his illustrations of the American
Eucyclops. We found drawings of four popula-
tions of E. neumani s. str. and the original illustra-
tions of E. titicacae. In Table 3, we provide a
comparison of the main meristic characters
resulting from the observation of this material.
Also, we compared this data with the meristic
values obtained from the examination of material
from B. H. Dussart’s collection and also with
drawings by Pesta (1927) and Dussart & Frutos
(1986). In this way, we were able to obtain a
reasonably complete overview of the morpholog-
ical variability of this species in its known distri-
butional range and compare it with E. neumani
titicacae in order to determine if the subspecific
status of the latter is supported. In Kiefer’s
collection we examined illustrations of E.
neumani s. str. from Uruguay (SMNK-03107),
Lago Rupanco, Chile (SMNK-11149), Recife,
Brazil (SMNK-02879), Rio Cruce, Chile
(SMNK-11154), and of E. titicacae from Lake
Titicaca, Peru (SMNK- 05752, SMNK-05753,
SMNK-05754). As shown in Table 3 and in
Figures 3 and 4, most meristic values in this
analysis have reduced variation ranges; only a
few characters showed sizable variations among
populations: (1) the CR length/width ratio range
(5.8-8.4), (2) the P5 free segment length/width
ratio range (1.0-2.0), and most importantly, (3)

Limnetica, 40(1): 117-135 (2021)
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Figure 4. Eucyclops neumani s. str. (A-D, Pesta, 1927):
Eucyclops  titicacae (E-G, Kiefer, 1956): A. leg 5
(SNMK-03107), B. leg 5 (SNMK-11149); C. P5 (SNMK-02879);
D. P5 (SNMK-11154); E. P5 (SNMK-05752); F. leg 6
(SNMK-05754); G. urosome, dorsal view (SNMK-05754).
Eucyclops neumani s. str. (Pesta, 1927) A-D; Eucyclops titicacae
Kiefer, 1956 E-G. A. pata 5 (SNMK-03107), B. pata 5 (SNMK-
-11149); C. pata 5 (SNMK-02879); D. pata 5 (SNMK-11154); E.
pata 5 (SNMK-05752); F. pata 6 (SNMK-05754); G. Urosoma,
vista dorsal (SNMK-05754).

the proportional length of the PS5 medial seta/in-
ner spine.

Based on these results, the latter character is argu-
ably the main one to distinguish the strict form of
E. neumani from its former subspecies . titica-
cae (Figs. 4A-E). In E. neumani the medial spine
is as long as or slightly shorter than the inner
spine (0.8—1.0) and in E. titicacae the medial seta
is always 1.3 times as long as or even longer than
the inner spine. Because of this, it is likely that
specimens from Uruguay (SMNK-03107-Fig.
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4A) and Rio Cruce, Chile (SMNK-11154-Fig.
4D) are assignable to E. fiticacae and not to the
strict form of E. neumani, although these records
would be outside the presumed biogeographic
range of E. titicacae (Mercado-Salas et al., 2012;
Fuentes-Reinés and Suarez-Morales, 2013).
Fuentes-Reinés and Suarez-Morales (2013)
proposed the scarce ornamentation of the CR
outer margin found in E. titicacae to distinguish it
from E. neumani s. str. In the former species there
are always 3-5 spinules (Figs. 1A, 3C, D) where-
as in E. neumani the number of spines covering
the outer margin ranges between 7 and 15 (Fig.
3E, F) (see Fuentes-Reinés & Suarez-Morales,
2013, Fig. 4F). Kiefer’s drawings of E. titicacae
provided data about the ornamentation of the
caudal surface of the P4 intercoxal sclerite, which
differs from that of its known congeners but it
was not possible to compare this pattern with the
type specimens of E. neumani s. str. Records of E.
neumani s. str. by Reid (1991) from Tres Lagu-
nas, San Luis, Argentina were not included here
because illustrations were not available to us.

Eucyclops subciliatus (Dussart, 1984).
(Figs. 5, 6)

Material examined: adult female from Sio
Paulo, Brazil (NMHN-IU-2007-3270). Date of
collection August 12, 1982; identified by B. H.
Dussart; B. Dussart Collection, Muséum National
d’Histoire Naturelle, Paris, France.

Female: habitus as in Figure 5A. Average length
excluding caudal setac = 1.0 mm. Prosome
expanded at first and second somites, representing
60 % of total body length, symmetrical in dorsal
view. Pedigerous somites 2—4, with strongly
developed subacute lateral pleural projections.
Urosome five-segmented (Fig. 5B), relatively
elongate; urosomal fringes lightly serrated; poste-
rior margin of anal somite with row of strong
spinules. Genital double-somite symmetrical, 1.2
times longer than wide. Seminal receptacle with
narrow rounded lateral arms on posterior margin.
Telson with short hair-like seta on anal opening,
anal operculum serrated (Fig. 5C). Length/width
ratio of CR = 4.7; hair-like setules present along
the inner margin of CR, strong spinules covering
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Table 3. Morphometric data of E. neumani s.str. obtained from: (1) Pesta (1927), (2) Dussart & Frutos (1986), (3) Uruguay
(SMNK-03107), (4) Lago Rupanco, Chile (SMNK-11149), (5) Recife, Brazil (SMNK-02879), (6) Rio Cruce, Chile (SMNK-11154),
(7) Dussart (MNHN-IU-2010-6807), and (8) E. titicacae from Lake Titicaca, Peru (SMNK-05752, SMNK-05753, and SMNK-05754).
Datos morfométricos de E. neumani s.str. obtenido de: 1) Pesta (1927), 2) Dussart & Frutos (1986), 3) Uruguay (SMNK-03107), 4)
Lago Rupanco, Chile (SMNK-11149), 5) Recife, Brasil (SMNK-02879) , 6) Rio Cruce, Chile (SMNK-11154), 7) Dussart (MNHN-1U-
-2010-6807) y 8) E. titicacae del lago Titicaca, Peru (SMNK-05752, SMNK-05753, SMNK-05754).

Character 1 2 3 4 5 6 7 8
Length/width CR 8.0 7.5 - 5.8 7.6 7.7 8.4 6.5
VII/length CR - 0.3 - 0.3 030 03 0.3 0.3
VIVIII setae CR - 0.7 - 0.6 0.7 0.8 0.6 0.7
VI/IV setae CR 1.3 1.2 - 1.0 1.1 1.0 1.15 1.0
Length/width Enp3 P4 - 2 2 2 2.1 - 2.2 1.9
Inner spine/length Enp3 P4 - 1.2 1.5 1.4 1.3 - 1.1 L.5
Outer spine/length Enp3 P4 - 0.9 1.0 0.9 0.9 - 0.8 1.0
Inner/outer spines Enp3 P4 - 1.3 1.5 1.6 1.3 - 1.3 1.4
Length/width P5 1.0 1.3 1.3 1.3 1.4 2.0 1.4 1.5
Medial/outer setae P5 1.2 1.0 1.1 0.8 1.0 1.0 1.0 1.0
Medial seta/inner spine P5 1.0 0.9 1.3 1.0 1.0 1.3 0.8 1.3
Inner spine/length P5 2.5 2.4 2 1.9 2.1 1.6 2.4 2.1

62 % of outer margin of CR. Dorsal seta (VII)
short: 0.6 times the length of CR, and 0.7 times as
long as outermost caudal seta (III). Ratio of inner-
most caudal seta (VI)/ outermost caudal seta (I1I)
= 1.1. Lateral caudal seta (II) inserted at 82 % of
CR length. All terminal setae plumose.

Antennule (A1) (Fig. 5D): 12-segmented, reach-
ing middle margin of second prosomite; three
distal segments with narrow hyaline membrane.
Armament per segment as follows: 1(8s), 2(4s),
3(2s), 4(6s), 5(1s), 6(1s + 1sp), 7(2s), 8(3s), 9(1s),
10(2s), 11(2s), 12(7s). Two rows of spines on first
segment, first row with small spinules and second
row with stronger and longer spines.

Antenna (A2) (Fig. S5E, F): basis (2s + Exp), plus
three-segmented Enp (armature: 1s, 8s, 7s). Basis
ornamentation (sensu Alekseev and Defaye, 2011)
as follows: on frontal surface: N1(3), N4(4),
N6(8), N17(8); on caudal surface, N7(4), N8(7),
N9 + 10(8), N11(8), N12(7), N13(10), N15(3).

Mouthparts: not observable in slides examined.

P1-P4: endopod and exopods of all swimming
legs three-segmented. Armature formula as in
Table 1.

P1 (Fig. 6A): intercoxal sclerite with cluster of
tiny spinules close to apical margin on each side
of frontal surface; distal margin with two rounded
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Figure 5. Eucyclops subciliatus (Dussart, 1984), adult female
(MNHN-IU-2007-3270) from Sao Carlos, Sao Paulo, Brazil: A.
habitus, dorsal; B. urosome, ventral; C. anal somite, dorsal; D.
antennule; E. antenna, frontal view; F. antenna basipodite,
caudal view. Eucyclops subciliatus Dussart, 1984, hembra
adulta (MNHN-1U-2007-3270) de Sdo Carlos, Sdo Paulo,
Brazil. A. hadbito, vista dorsal; B. urosoma, vista ventral; C.
somita anal, vista dorsal; D. anténula; E. antena, vista frontal;
F. basipodito de la antena, vista caudal.

chitinized projections. Coxa with strong, biserial-
ly setulated inner coxal seta. Coxa with row of
long setules along outer margin and transverse
row of few spinules on middle margin, close to
outer margin. Basipodal spine stout, reaching
middle margin of Enp3, 0.7 times as long as Enp.
Length/width ratio Enp3P4 = 1.2; proportion of
apical spine/length of Enp3 = 0.9. Exp1 with row
of small spinules on middle margin (arrowed in
Fig. 6A).

P2 (Fig. 6B): intercoxal sclerite with two rows of
tiny spinules along middle margin of caudal
surface. Distal margin of intercoxal sclerite with
two low, rounded, chitinized projections. Coxa
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Figure 6. Eucyclops subciliatus (Dussart, 1984), adult female
(MNHN-IU-2007-3270) from Sao Carlos, Sdo Paolo, Brazil: A.
leg 1; B. leg 2, rami separately illustrated; C. leg 3idem; D. leg 4;
E. coxa, caudal view. Eucyclops subciliatus Dussart, 1984,
hembra adulta (MNHN-IU-2007-3270) de Sdo Carlos, Sdo
Paulo, Brazil. A. pata 1; B. pata 2, ramas ilustradas por separa-
do, C. patas 3, ramas ilustradas por separado; D. pata 4, E. coxa
de pata 4, vista caudal.

with strong, biserially setulated inner coxal seta.
Coxa with row of hair-like setules along outer
margin. Small spinules at insertion of basipod on
frontal surface. Caudal surface with two trans-
verse rows of small spinules on middle margin:
the first close to outer margin and the other close
to inner margin. Small spinules on Exp at inser-
tion of spines, with regular setae on Exp and Enp.
P3 (Fig. 6C): caudal surface of intercoxal sclerite
with three rows of hair/spinules, all rows with
small gaps at the center: the first close to the
apical margin, bearing 14 hair-like setules; the
second, a transverse row of 14 tiny spinules along
medial margin; and the third one a transverse row
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of 18 spinules located next to second row. Distal
margin of intercoxal sclerite with two slightly
rounded projections. Coxa with strong biserially
setulated coxal seta, coxa with spinules along
outer margin, tiny spinules at insertion of
basipod. Unmodified setae on Exp and Enp, with
Enp segments slightly expanded.

P4 (Fig. 6D, E): intercoxal sclerite with row I
observable, represented by seven small spinules
on each side, with a small gap between them.
Inner coxal spine with heteronomous ornamenta-
tion: basally, with long hair-like setules, and
distally, with spine-like setules; outer edge with
distal spine-like setules. Caudal coxal surface
with spinule formula A + H, B, C + D, E, G.
Length/width ratio of Enp3 P4 = 1.5; length ratio

Figure 7. Eucyclops pseudoensifer (Dussart, 1984), holotype
adult female (MNHN-IU-2007-3117) from Laguna Macabaji,
Venezuela: A. urosome, ventral; B. antennary basipodite, frontal
view; C. antennary basipodite, caudal view; D. leg 1; E. leg 2; F.
leg 3; G. leg 4; H. Coxa, caudal view; I. inner coxal spine.
Eucyclops pseudoensifer Dussart, 1984, hembra adulta,
holotipo  (MNHN-1U-2007-3117) de Laguna Macabaji,
Venezuela. A. urosoma, vista ventral; B. basipodito de la
antena, vista frontal; C. basipodito de la antena, vista caudal;
D. pata 1; E. pata 2; F. pata 3; G. pata 4; H. coxa, vista caudal;
I. espina coxal interna.

of inner/outer spines of Enp3 P4 = 1.2; length
ratio of inner spines of Enp3 P4/length Enp3 P4
= 1.4; length ratio of outer spine of Enp3
P4/length Enp3 P4 = 1.1. Lateral seta of Enp3 P4
inserted at 70 % of segment length. Unmodified
setae on Enp and Exp. Enpl and 2 expanded
(wider than long).

P5 (Fig. 5B): free segment subrectangular, twice
as long as wide; bearing strong inner spine and
two setae; medial seta 1.2 times longer than outer
seta and 2 times longer than inner spine. Inner
spine 1.6 times as long as segment.

Remarks: This species is easily recognizable
from its congeners by the presence of setules
along the inner margin of the furca; this charac-

Figure 8. Eucyclops pseudoensifer (Dussart, 1984), allotype
adult male (MNHN-IU-2007-3117) from Laguna Macabaji,
Venezuela: A. antenna, frontal view; B. legs 5 and 6, ventral
view; C. P1; D. P2; E. P4. Eucyclops pseudoensifer Dussart,
1984, macho adulto, alotipo (MNHN-1U-2007-3117) de Laguna
Macabaji, Venezuela. A. antena, vista frontal;, B. patas 5 y 6,
vista ventral; C. patal; D. pata 2; E. pata 4.
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ter is not found in any other American species of
Eucyclops, and it is shared with the African E.
ciliatus only. The ornamentation pattern of the
frontal and caudal surfaces of the antennary
basis was included in Table 2 in order to com-
pare it with its closest congeners.

Eucyclops pseudoensifer (Dussart, 1984)
(Figs. 7-8)

Material examined: holotype adult female from
Laguna Macabaji, Venezuela; specimen dissected
(NMNH-IU-2007-3117), September 5, 1980, by
Evelyn Zoppi. Allotype adult male specimen
dissected (NMNH-IU-2007-3116), same collec-
tion date and collector. B.H. Dussart Collection
(Muséum National d’Histoire Naturelle, Paris,
France).

Female: Average body length excluding caudal
setac = 0.8 mm. Prosome expanded at first and
second somites, representing 58 % of total body
length, symmetrical in dorsal view. Five segment-
ed urosome, relatively elongated; posterior
margin of telson with one row of strong spinules.
Genital somite symmetrical, 1.1 times longer than
wide. Seminal receptacle as in serrulatus-group
(Fig. 7A). Anal operculum slightly rounded.
Length/width ratio of CR = 4.3; spinules along
outer margin, increasing in size as they approach
the apical margin, covering 63—65 % of length of
furca. Dorsal seta (VII) short: 0.3—0.4 times the
length of CR and, 0.4-0.6 times as long as outer-
most caudal seta (III). Ratio of innermost caudal
seta (VI)/outermost caudal seta (III) = 1.1-1.2.
Lateral seta (II) inserted at 78 % of furca. All
terminal setae plumose.

Antennule (Al): 12- segmented, not reaching
posterior margin of cephalothorax; last three
segments with narrow hyaline membrane. Arma-
ment per segment as follows: 1(8s), 2(4s), 3(2s),
4(6s), 5(3s) 6(1s + 1sp), 7(2s), 8(3s), 9(2s + 1ae),
10(2s), 11(2s), 12(7s).

A2 (Figs. 7B, C): Basis (2s + Exp), three-seg-
mented Enp (armature: 1s, 9s, 7s). Basis orna-
mentations sensu Alekseev and Defaye (2011) as
follows: on frontal surface, N4(5) N15(4); on
caudal surface, N7(5), N8(4), N9 + 10(8),
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NI11(5), N12(9), N13(4), N15(4), N16(4), N17(8)
(see Sudrez-Morales & Walsh, 2009, Fig. 6A).

Mouthparts: not observable in slides.

P1-P4: endopod and exopods of all swimming legs
three-segmented. Armature formula as in Table 1.
P1 holotype (Fig. 7D): coxa with strong biserial-
ly-setulated inner coxal seta. Basipodal spine not
reaching medial margin of Enp3, 0.6 times as
long as Enp. Length/width ratio of Enp4 = 1.4;
apical spine as long as segment (Enp3). Holotype
with abnormal setation pattern on Exp3, as
outlined by Dussart (1984), with only three inner
setae (arrow in Figure 7D). Paratype (Suarez-Mo-
rales & Walsh, 2009, Fig. 6B): intercoxal sclerite
with a group of strong and relatively long
spinules on each side of frontal surface and distal
margin with two rounded chitinized projections.
Coxa with strong and biserially-setulated inner
coxal seta. Basipodal spine not reaching medial
margin of Enp3, 0.8 times as long as Enp.
Length/width ratio Enp3 = 1.4; apical spine as
long as segment (Enp3). Paratype with the normal
pattern of setation on Exp3, bearing five setae on
inner margin.

P2 holotype (Fig. 7E): coxa with strong biserially
setulated inner coxa seta. Coxa with two rows of
long hair spinules along outer margin, one below
the other (arrowed in Fig. 7E). Caudal surface of
coxa with two transversal rows of long spinules in
middle margin: one close to outer margin and the
second close to inner margin (arrowed in Fig.
7E). Length/width ratio of Enp3 = 1.6: apical
spine 1.5 times as long as segment (Enp3).
Unmodified setac on Enp and Exp. Paratype
(Suarez-Morales & Walsh, 2009, Fig. 6B): frontal
surface of intercoxal sclerite with a group of hairs
close to apical margin on each side of sclerite.
Coxa with strong biserially setulated inner coxa
seta. Coxa with one row of spinules along outer
margin. Length/width ratio of Enp3 = 1.7; apical
spine 1.4 times as long as segment (Enp3).
Unmodified setae on Enp and Exp.

P3 holotype (Fig. 7F): caudal surface of intercoxal
sclerite ornamented with three spinule rows: the
first bearing long hairs with small medial gap;
second row with short, strong spinules; third one
furnished with strong, short spinules (all arrowed
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in Fig. 7F). Caudal surface of coxa with two rows
of spinules close to outer margin: the first bearing
long spinules and the second (below the first)
armed with tiny spinules (both arrowed in Fig. 7F).
Length/width ratio of Enp3 = 2.0, apical spine 1.2
times as long as segment (Enp3). Two most apical
setae of Exp modified (arrowed in Fig. 7F).
Paratype (Suarez-Morales & Walsh 2009, Fig.
6D): frontal surface of intercoxal sclerite with a
group of hair-like setules close to apical margin
on each side of sclerite. Coxa with strong biserial-
ly setulated inner coxa seta. Coxa with one row of
small, strong spinules along outer margin.
Length/width ratio of Enp3 = 2.0, apical spine 1.3
times as long as segment (Enp3). Unmodified
setae on Enp and Exp.

P4 holotype (Figs. 7G-I): intercoxal sclerite
with only row I observable on caudal surface,
represented by five slender, elongated spinules
on each side, separated by a gap (arrowed in Fig.
7G); frontal surface with a group of 19 hairs
arranged in a circle close to apical margin on
each side of sclerite (arrowed in Fig. 7G). Inner
coxal spine with heterogeneous ornamentation:
basally, with long hair-setules, and distally, with
spinules; outer edge with four hair setules set
basally and distally with one strong spinule and
medial gap (arrowed in Fig. 7I). Frontal surface
of coxa with row of tiny spinules at insertion of
basipod, caudal surface of coxa with spinule
formula: A+B+E+H (rows C+D—G, J not
observed). Length/width ratio of Enp3 = 2.0;
length ratio of inner spine/outer spine of Enp3 =
1.2; length ratio of inner spine/length of Enp3 =
1.2, length ratio of outer spine/length of Enp3 =
1.0. Lateral seta of Enp3 inserted at 72 % of the
total length of segment. Unmodified seta on Enp
and Exp. Paratype (Sudrez-Morales & Walsh,
2009, Fig. 7A, C): intercoxal sclerite with only
row | drawn, represented by seven long hairs on
each side, separated by gap. Inner coxal seta with
uniform ornamentation. Length/width ratio of
Enp3 = 2.3; length ratio of inner/outer spines of
Enp3 = 1.2; length ratio of inner spine/length of
Enp3 = 1.2, length ratio of outer spine/length of
Enp3 = 1.0. Lateral seta of Enp3 inserted at 71 %
of the total length of segment. Unmodified setae
on Enp and Exp.

P5 holotype (Fig. 7A): free segment subrectan-

gular, 1.7 times as long as wide; bearing one inner
spine and two setae; medial seta 2.1 times longer
than outer seta and 1.3 times longer than inner
spine. Inner spine 2.6 times longer than segment.
Paratype (Suarez-Morales & Walsh, 2009 Fig.
5B): free segment subrectangular, 1.6 times
longer than wide; bearing one strong inner spine
and two setae; medial seta 2.3 times longer than
outer seta and 1.3 times longer than inner spine.
Inner spine 2.7 times longer than segment.

Remarks: This species was recently redescribed
by Suarez-Morales and Walsh (2009) using type
material (paratypes). Most of the characters used
in the current taxonomy of FEucyclops were
considered in the redescription, except for the
ornamentations of the intercoxal sclerites (caudal
surface) of the third and fourth legs and the orna-
mentation of the fourth coxa and inner coxal seta;
these details are first described herein. We found
some differences between the paratypes and the
holotype specimen. The holotype shows the
anomalous setation of leg 1 described by Dussart
(1984a), in which Exp3 bears only 3 setae instead
of the normal pattern of 5 setae (Suarez-Morales
& Walsh, 2009) in the paratype. The intercoxal
sclerite of the fourth swimming leg has an addi-
tional difference: in the holotype specimen, row I
has long spinules whereas in the paratype this row
bears long and slender hair-like elements. In the
Mexican material examined we found a particular
pattern in the intercoxal sclerites of legs 3 and 4,
with row I of P4 bearing hair-like elements; also,
P3 caudal rows I-III are always represented by
hair-like elements as well, but when Row I of P4
bears spinules, at least one of the three rows of P3
has spinules. If we assume that this pattern is
general among the American Eucyclops, the holo-
type and paratypes of E. pseudoensifer represent
an exception to this rule. In the holotype the inter-
coxal sclerite follows the pattern described, with
three rows on the caudal surface, one row with
fine and long hair-like elements and the other two
with strong but small spinules. The ornamenta-
tion of the intercoxal sclerites has been used in
several genera of cyclopid copepods (Cyclops,
Acanthocyclops, Mesocyclops, Microcyclops)
for the separation of closely related species (Ein-
sle, 1985; Rocha, 1998), but most attention has
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Figure 9. Eucyclops breviramatus (Loffler, 1963), syntypic
female specimen from Ecuador: A. urosome, ventral view; B.
antennule, frontal view; C. antenna; D. antennary basis, caudal
view; E. P5, ventral view. Eucyclops breviramatus Ldffler,
1963, especimen sintipico, hembra de Ecuador. A. urosoma,
vista ventral; B. anténula, vista frontal; C. antena; D. basipodi-
to de la antena, vista caudal; E. pata 5, vista ventral.

been given to the fourth leg. The evaluation of the
sclerite ornamentation as a taxonomically valua-
ble character to distinguish species of Eucyclops

should be expanded to include all swimming legs.

Our results indicate that E. pseudoensifer does
not belong to the serrulatus-group because it
lacks rows N1 and N2 on the frontal surface of
the antennal basis, a character pointed out by
Alekseev & Defaye (2011) as distinctive of the
serrulatus-group. Thus, this species can be easily
distinguished from its American congeners with a
similar CR: E. bondi, E. pectinifer, E. prionopho-
rus, E. cuatrocienegas and E. chihuahuensis) by
characters of the antennary basis. Another Ameri-
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can species that is not assignable to the serrula-
tus-group is E. conrowae, which clearly differs
from E. pseudoensifer by its remarkably long
dorsal caudal seta (as long as or slightly shorter
than the furca) while in E. pseudoensifer the
dorsal seta is just 0.3-0.4 as long as the furca. In
addition, the presence of strongly modified setae
on the Enp and Exp of P4 is a distinctive charac-
ter present in E. conrowae vs. normal setae in E.
pseudoensifer.

Eucyclops breviramatus Loffler, 1963
(Figs. 9, 10)

Figure 10. Eucyclops breviramatus (Loffler, 1963), syntypic
female specimen from Ecuador: A. coxa and basis of P3, B. enp
of the same, C. exp of the same; D. intercoxal sclerite of the
same, caudal view; E. P4 intercoxal sclerite, caudal view; F.
coxa and basis of the same; G. inner coxal spine of the same; H.
enp of the same; I. exp of the same. Eucyclops breviramatus
Léffler, 1963, especimen sintipico hembra, de Ecuador. A. coxa
v base de pata P3, B. endopodito de pata 3, C. exopodito de pata
3, D: esclerito intercoxal de pata 3, vista caudal; E. esclerito
intercoxal de pata 4, vista caudal; F. coxa y base de pata 4, G
espina coxal interna de pata 4; H. endopodito de pata 4, 1.
exopodito de pata 4.
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Material examined: syntypic specimens from
H. Loffler’s collection NHMW22245 (9),
NHMW22247 (9), NHMW22250 (19, 13),
collected by Herrn Prescott from Papallacta,
Napo Province, Ecuador. Date: May 1st, 1958.
No slide or specimen identified as the holotype;
slide NHMW22250 includes 29 % of Metacy-
clops mendocinus.

Female: Body length excluding caudal setae =
1164 pm (measurement taken from Loftler, 1963).
Proportions between prosome and urosome not
available (all specimens were dissected). 5-seg-
mented ursome, not elongated (Fig. 9A); telson
posterior margin with row of spinules. Genital
double-somite symmetrical, as long as wide. Sem-
inal receptacle not clearly defined. Anal opercu-
lum smooth, rounded. Length/width ratio of CR
ranging from 2.37 to 2.61 (x = 2.46 m, n = 6);
spinules on outer margin about the same size,
covering 40 % of the total length of the furca.
Dorsal seta (VII) about 0.8 times as long as CR
and 0.8-0.9 times as long as outermost caudal seta
(III). Ratio of innermost caudal seta (VI)/outer-
most caudal seta (III) = 1.0-1.1. Lateral seta (II)
inserted at 62 % of CR length.

Antennule (A1) (Fig. 9B): 12-segmented, distal
three segments with narrow hyaline membrane.
Armament per segment as follows: 1(8s), 2(4s),
3(1s), 4(6s), 5(3s), 6(1s + 1sp), 7(2s), 8(3s), 9(2s
+1ae), 10(2s), 11(2s + lae), 12(8s).

Antenna (A2) (Fig. 9C, D): Basis (2stExp),
3-segmented Enp (1s, 8s, 6s). Basis ornamenta-
tions confirmed in slides NHMW22247 and
NHMW22250: frontal surface N3(5-8), N4(6-7),
N5(12-15), N6(4), N15(5-7); on caudal surface,
N7(5), N8(6-7), N9 + NI10(9), NI11(6—7),
N12(9), N14(4), N18(5—6).

Mouthparts, P1 and P2 not observable in exam-
ined slides.

P3 (Fig. 10A—C): caudal surface of coxa, basis,
and intercoxal sclerite not observable. Frontal
surface of coxa ornamented with rows A, B, and
C; frontal surface of intercoxal sclerite with fine
setules arranged in circular pattern on each side.
Coxa with strong, biserially setulated inner coxal

Figure 11. Eucyclops breviramatus (Loffler, 1963), syntypic
male specimen from Ecuador: A. urosome, ventral view; B.
antennule; C. distal segments of antennule; D. antennary basis,
frontal view; E. the same, caudal view; F. P4 coxa and basis; G.
P4 intercoxal sclerite, caudal; H. coxa and basis of same; 1. leg
PS5, ventral view; J. leg 6, ventral view. Eucyclops breviramatus
Léffler, 1963, especimen macho sintipico de Ecuador. A.
urosoma, vista ventral; B. anténula; C. segmentos distales de la
anténula; D. base de la antena, vista frontal; E: base de la
antena, vista caudal; F. coxa y base de pata 4; G esclerito
intercoxal de la pata 4, vista caudal; H. coxa y basis de la pata
4, 1. pata PS5, vista ventral; J. pata 6, vista ventral.

seta. Length/width radio of Enp3 = 1.8; apical
spine 1.2 times as long as segment (Enp3).
Unmodified setae on Exp and Enp.

P4 (Fig. 10D-I): caudal surface of coxa with
rows A, B, C + D, E, and H. Frontal surface of
intercoxal sclerite with small spinules arranged in
circular pattern on each side. Caudal surface of
intercoxal surface with rows I, II, and III bearing
spinules: row I continuous, bearing 15 spinules;
row II with two small gaps dividing the row into
three groups; row III with six spinules on each
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side, not continuous. Intercoxal spine with heter-
ogeneous ornamentation: basally, with long
hair-like setules, and distally, with spinules; outer
edge with four hair-like setules set basally and
distally, with two spinules, gap in the middle
margin. Length/width ratio Enp3 = 1.5; length
inner spine/outer spine Enp3 = 1.2; length inner
spine/length of Enp3 = 1.25; length outer
spine/length of Enp3 = 1.1. Lateral seta of Enp3
inserted at 68 % of the total length of segment.
Three most apical setae of Exp3 modified.

PS (Fig. 9E): one subrectangular free segment,
1.3 times as long as wide, bearing one inner spine
and two setae; medial seta 2.1 times longer than
outer seta and 2.7 times longer than inner spine.
Inner spine 1.9 times longer than segment.

Male: body length excluding caudal seta 980 um
(from Loffler, 1963). Proportions between
prosome and urosome not available; urosome
6-segmented (Fig. 11A). CR 2-2.4 times longer
than wide; medial margin naked, spinules at
insertion of caudal seta (III) and outermost termi-
nal causal seta (III). Dorsal seta (VII) as long as
CR and, slightly longer than outermost caudal
seta (IIT). Lateral caudal seta (II) inserted at 75 %
of caudal ramus.

Antennule (Fig. 11B, C): 16-segmented, arma-
ture per segment as follows: 1(7s + 2ms), 2(4s),
3(Is + 1ms), 4(1s +1ms), 5(Is + 1ms), 6(1s),
7(2s), 8(1S), 9(2s), 10(2s), 11(2s), 12(2s), 13(0),
14(0), 15(1s), 16(8s).

Antenna (Fig. 11D, E): basis with spinule
groups: on frontal surface, N3(5), N4(6),N5(11),
N6 (4), 15(7), 17(14), 18(6), and on caudal
surface, N7(7), N8(9), N9 + N10(9), N11(6),
N12(9).

P4 (Fig. 11F-H): as in female.

P5 (Fig. 111): Free segment subrectangular, 2.5
times longer than wide, bearing one spine and
two setae; medial seta longer than outer seta
(about 1.6 times) and inner spine (1.9 times).
Inner spine slightly shorter than outer seta.

P6 (Fig. 11]): represented by a small, low plate
adjacent to lateral margin of genital somite,
armed with one strong inner spine and two
unequally-sized setae. Inner seta not reaching
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medial margin of fourth urosomite; inner spine
1.1 times longer than medial seta and 1.3 times
longer than outer seta.

Remarks. Eucyclops breviramatus was described
by Loffler (1963) from material collected in
Ecuador; was subsequently reported in Mexico,
but Mexican records of this species are probably
assignable to one of the species recently
described by Mercado-Salas et al., 2016).

Our observations indicate that E. breviramatus
should not be considered a member of the E.
serrulatus-complex as it lacks rows N1 and N2 on
the antennary basis, which is a distinctive charac-
ter present only in species of this group (Alek-
seev et al., 2006; Alekseev & Defaye, 2012).

DISCUSSION

In 1927 Otto Pesta described Eucyclops neumani
from Argentina; this species closely resembles
the cosmopolitan E. macrurus (Sars, 1863) and E.
serrulatus, but clearly differs from both. After its
original description, E. neumani has been record-
ed in Argentina, Brazil, Chile, Peru, and Uruguay
(Reid, 1985, 1991; Dussart & Frutos, 1986;
Rocha & Botelho, 1998; Dussart & Defaye,
2006). Friedrich Kiefer (1957) described the
subspecies Eucyclops neumani titicacae from
Lake Titicaca, Peru; it has been recorded thereaf-
ter in Venezuela (Lake Valencia), Bolivia and
Peru (Lake Titicaca) (Reid, 1985; Del Rio &
Valdivia, 1989; Silva, 2008), and recently from
Colombia, an illustrated record in which E. titica-
cae is recognized as an independent species
(Fuentes-Reinés & Suarez-Morales, 2013).

One of the main researchers of the freshwater
copepod fauna worldwide, particularly of the
tropical regions, was the French copepodologist
Bernard H. Dussart. His works revealed much of
the rich tropical biodiversity and created a new
stimulus for the study of freshwater copepods
(Defaye & Vaupel Klein, 2011). During the
course of his long career, he described many
freshwater cyclopoid species of Eucyclops from
South  America; Eucyclops pseudoensifer
Dussart, 1984 and E. subciliatus Dussart, 1984
are among them. The former was collected from
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the Venezuelan Andes. This taxon resembles the
Chilean E. ensifer (Kiefer, 1936), but differs in
the structure of the female fifth leg and male sixth
leg. After its original description, E. pseudoen-
sifer was recorded in Mexico, Colombia, and
Venezuela (Reid, 1985; Gaviria, 1994; Grimal-
do-Ortega et al., 1998; Mercado-Salas, 2009). In
the same year, Dussart (1984a) described another
species of Eucyclops from Brazil: E. subciliatus,
collected from a pond near Sdo Carlos, which
closely resembled the African E. ciliatus (G.O.
Sars, 1909) for its sharing of caudal rami
furnished with hair-like setules on the inner
margins—a rare character in the genus—and E.
serrulatus as described by Smith and Fernando
(1980) from Cuba. This species was recorded
only from Brazil and Argentina (Dussart &
Frutos, 1986; Rocha & Botelho, 1998), but local
and regional records of E. serrulatus should be
revised in the light of the present redescription.
Eucyclops pseudoensifer was redescribed by
Suarez-Morales and Walsh (2009) using current
upgraded standards and an examination of the
paratypes; it was found to resemble both the South
American E. silvestrii (Brian, 1927) and the North
American E. chihuahuensis (a presumed Mexican
endemic; Suarez-Morales & Walsh, 2009), but
had greater affinity with to the latter. Because of
the lack of rows N1and N2 on the antennary basis,
this species is not assignable to the E. serrulatus
species-group (Mercado-Salas et al., 2016).

The available descriptions of both E. neumani
neumani and E. subciliatus are in need to be com-
pleted in detail to allow the evaluation of comple-
mentary characters including the complete orna-
mentation of the antennary basis and the intercox-
al sclerites. Despite the fact that they are easily
distinguishable from related species, it is not
possible to reliably include them in any of the
main species-groups of Eucyclops and establish
their affinities. There are still several taxonomic
problems in the genus that certainly deserve
further study.
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