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Abstract

Traditionally, Microcyclops species have been defined according to differences in a few morphological characters of
antennule segmentation, swimming legs 1 and 4, caudal rami, and mainly leg 5. Moreover, these characters have been very
often referred to as variable. In five species of Microcyclops from Brazil, namely M. alius, M. anceps anceps, M.
ceibaensis, M. finitimus, and M. mediasetosus, new or rarely mentioned structures were found to be useful in separating the
species, such as the border ornamentation of the prosomal somites, the shape and ornamentation of the terminal spine on the
endopod of leg 1, the presence and number of integumental pores on the terminal endopodal segment of leg 1, and details in
the ornamentation of the middle caudal setae. Since no intraspecific variation has been observed in these features, it is
proposed to consider them in future descriptions of Microcyclops species in order to have better characterized taxa. q 1998
Elsevier Science B.V. All rights reserved.
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1. Introduction

The scarcity of characteristics useful for the defi-
nition of taxa has stimulated taxonomists to search
for new features important for the systematics of the

Žfamily Cyclopidae Fiers and Van de Velde, 1984;
Van de Velde, 1984a,b; Dussart and Fernando, 1986,
1988; Reid, 1990, 1993; Holynski and Fiers, 1994;

.Rocha, 1984, 1995a,b . Herein, new microcharacters
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important for a more complete definition of some
known Brazilian species of Microcyclops are illus-
trated and discussed. These characters may be help-
ful in separating other species within the genus as
well.

2. Material and methods

The material examined was sorted from samples
collected in the Brazilian localities listed below:

Ž .1 Southern Pantanal Matogrossense near Co-
rumba, State of Mato Grosso do Sul, among the´
roots of floating macrophytes in rivers and pools;
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C.E.F. Rocha col.; August, 1994. Microcyclops
Ž . Žspecies: M. ceibaensis Marsh, 1919 62 YY, 28

. Ž . Ž?? ; M. anceps anceps Richard, 1897 447 YY,
. Ž89 ?? ; M. finitimus Dussart, 1984 26 YY, 13

. Ž . Ž .?? ; M. alius Kiefer, 1935 15 YY, 10 ?? ,
Žand M. mediasetosus Dussart and Frutos, 1985 20

.YY, 14 ?? .
Ž .2 Jureia Ecological Reserve, State of Sao Paulo,´ ˜

among roots of Paspalum sp. in Rio Una do Prelado;
C.E.F. Rocha col.; June 7, 1984. Microcyclops

Ž .species: M. anceps anceps 18 YY, 7 ?? ; M.
Ž . Žceibaensis 15 YY, 7 ?? ; M. finitimus 6 YY, 9

.?? .
Whole males and females were examined in tem-

Žporary lactic acid mounts in different positions see
.Rocha, 1991 .

3. Results

The examination of the morphology of the speci-
mens revealed the following useful new or rarely
mentioned characters:

3.1. Ornamentation of the posterior margins of pro-
somal and urosomal somites

All the specimens of M. anceps anceps examined
had a row of large indentations under the cuticle

along the posterior margin of the second prosomal
Ž .somite Plate 1, 1, 2 ; the remaining prosomal somites

have no kind of indentation along their posterior
edges. It is here pointed out that the prosomal somites
of M. anceps anceps do not have hyaline membrane
along their posterior margins, as commonly found

Žwithin the harpacticoids see Moore, 1976, for de-
tails about the variety of hyaline frill design in the

.latter animals . Specimens of M. ceibaensis possess
a row of irregular minute denticles along the poste-
rior border of the second to fourth prosomal somites
Ž . Ž .Plate 1, 3–5 . In M. finitimus Plate 1, 6, 7 , only
the fourth prosomal somite has serrate hyaline mem-
brane on the posterior border and corners. No special
structures could be observed in the prosomal somites

Ž .in M. mediasetosus Plate 1, 8, 9 and M. alius
Ž .Plate 1, 10 .

The first urosomal somite is smooth in M. alius
Ž .Plate 1, 10 , very slightly crenulate or smooth in M.
anceps anceps, and has a serrate hyaline membrane
Ž .Plate 1, 7, 9 in M. ceibaensis, M. finitimus, and
M. mediasetosus. The remaining urosomal somites of
all species examined bear irregularly serrate hyaline
membranes.

3.2. Ornamentation of the middle caudal setae

Ž .M. alius Plate 2, 11 was the only species studied
having both middle caudal setae heterogeneously
ornamented, spinulose proximally and plumose dis-

Plate 1. Females. Scale bars: 1, 6, 8 and 10, 100 mm; 2, 10 mm; 3, 200 mm; 4, 5, 7 and 9, 20 mm.
1, 2. Microcyclops anceps anceps.
1. Habitus, dorsal.
2. Detail of posterior border of second prosomal somite showing indentations.
3–5. Microcyclops ceibaensis.
3. Habitus, dorsal.
4. Detail of posterior border of second prosomal somite.
5. The same for the third prosomal somite.
6, 7. Microcyclops finitimus.
6. Habitus, dorsal.
7. Detail of fourth prosomal and first urosomal somites showing hyaline serrate membrane along their posterior borders.
8, 9. Microcyclops mediasetosus.
8. Habitus, dorsal.
9. Detail of fourth prosomal somite, showing smooth posterior border and first urosomal somite with serrate hyaline membrane along the
posterior border.
10. Microcyclops alius. Habitus, dorsal.
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tally. This characteristic, previously referred to in the
Ž .original description Kiefer, 1935 , is shared with M.

dubitabilis Kiefer, 1934, a very close and possibly
synonymous species of M. alius occurring in
Colombia, Venezuela, the Antilles, and continental

Ž .Central America Reid, 1985 . These setae are en-
tirely plumose in the other species, but some inter-
specific variations could be observed in them. Mi-
crocyclops finitimus has very homogeneous plumose

Ž .setae Plate 2, 12 , with the setules starting to appear

on both sides of each seta from the point along their
lengths reached by the tip of the outer and inner
caudal setae, respectively. The setules start to appear
a little farther from that point on both sides of the

Žinner middle caudal seta in M. anceps anceps Plate
. Ž .2, 13 . In M. ceibaensis Plate 2, 14 , an intermedi-

ary situation between the latter two patterns de-
scribed was observed on the inner middle seta. The
ornamentation of the middle caudal setae of M.

Ž .mediasetosus Plate 2, 15 is similar to that described

Plate 2. Caudal rami and setae. Scale bar: 100 mm.
11. Microcyclops alius.
12. Microcyclops finitimus.
13. Microcyclops anceps anceps.
14. Microcyclops ceibaensis.
15. Microcyclops mediasetosus.
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Plate 3. Anterior view of distal part of basipod and endopod of leg 1. Scale bar: 20 mm.
16. Microcyclops alius.
17. Microcyclops anceps anceps.
18. Microcyclops finitimus.
19. Microcyclops ceibaensis.
20. Microcyclops mediasetosus.

for M. finitimus, but the terminal portion of the inner
caudal seta overlaps the proximal setulose area of the
inner middle seta.

3.3. Second endopodal segment of leg 1

Plate 3, 16–20 illustrate the differences in shape,
pattern and extension of the serration along the
margins of the terminal spine in the five species. In

Ž .M. alius Plate 3, 16 , the spine consists of a serrate,
inflated proximal part, and a narrow, smooth termi-
nal portion curved outward at the tip. The marginal
serration of the spine is slightly asymmetrical in M.

Ž .anceps anceps Plate 3, 17 ; this asymmetry is more
Ž .conspicuous in the spine of M. finitimus Plate 3, 18

Ž .and M. ceibaensis Plate 3, 19 . The spine of M.
mediasetosus is similarly serrate on both margins
Ž .Plate 3, 20 .

The species also differ in the presence and num-
ber of integumental pores on the anterior surface of
the terminal endopodal segment. No pores were ob-

Ž .served in M. alius Plate 3, 16 . Microcyclops a.

Ž . Ž .anceps Plate 3, 17 and M. finitimus Plate 3, 18
share the presence of one pore near the outer margin
of the segment. Two pores were present in the same

Ž .position in M. ceibaensis Plate 3, 19 . The highest
pore number observed was 3 in M. mediasetosus
Ž .Plate 3, 20 .

4. Discussion

The separation of the species of Microcyclops has
been based on the following morphological aspects

Ž .observed, mainly in females: 1 the presence, size
and position of the spinule on the inner surface of

Ž .the free, cylindrical segment of leg 5; 2 the propor-
Ž .tions of the caudal rami and their setae; 3 the

proportions of the second endopodal segment of leg
Ž .4 and its terminal spines; 4 the armament of the
Ž .intercoxal sclerite of leg 4; 5 the segmentation of

Ž .the antennule; and 6 the presence of the seta on the
inner corner of the basis of leg 1. Except for the
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latter character, all the others have been referred to
as variable. Knowing this, authors have often com-
plemented descriptions or registers with measure-
ments and proportions of these characters in their
animals.

Of the species studied, M. ceibaensis seems to be
Ž .the most variable. Reid 1986 , in a table, compiled

the great variation of the afore-mentioned characters
in females ascribed to this species from eight differ-
ent localities in Central and South America.

Likewise, M. anceps has been reported as very
Ž . Ž .variable Kiefer, 1956 . Lowndes 1934 observed

such variability in the supposed diagnostic characters
of the species that he initially thought he was dealing
with material representing no less than four separate
species instead of only one, as he finally concluded

Ž .after further investigation. Lindberg 1955 stated
that he found remarkable variations in the armament
of the intercoxal sclerite and the inner border of the
basis of leg 4, as well as in the seta implanted on the
coxa of this leg. In addition, he mentioned a female

Žhaving one of the antennules with 14 segments 12 is
.the number of segments usually found and an atypi-

cal leg 5. Two females from the ‘Pantanal’ also
possessed an atypical leg 5, with the spinule placed
approximately halfway on the inner margin of the
free segment, instead of the usual subterminal posi-
tion. As the shape and position of this spinule have
been referred to in the literature as the most impor-
tant character defining the species, the present author
thought he was examining individuals of a species
different from M. anceps. But observation of the
new characters presented herein made it possible to
ascribe those females to M. anceps. Most probably,
these same characters will be helpful in verifying the
validity of the subspecies M. anceps pauxensis pro-

Ž .posed by Herbst 1962 , based on two females from
the Amazonian region.

These examples make it clear that the features
used until now to distinguish Microcyclops species
vary so much that their value as diagnostic charac-
ters is dubious. The new characters proposed herein
may be considered difficult to visualize, but most of
the characters traditionally used are also. The new
characters have the advantage of being constant, not
dimorphic, and visible without dissection if the mate-
rial is prepared and examined by the light micro-
scope, following the method used here. Their useful-

ness for the taxonomy of the genus will be tested
when other species are examined.
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