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Two new Eucyclops species (Cyclopiformes: Cyclopidae)

from Spain
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Eucyclops miracleae sp. nov. from the Albufera Mediterranean lagoon, and Eucyclops ro-
maniensis sp. nov. from a spring in the vicinity of Valencia, both from Spain, are described.
These new species belong to the serrulatus group because of the structure of the antennula
possessing a smooth hyaline plate on three distal segments and the antenna bearing a group of
hair-like setae on the top of the anterior side of the antennal basis. The new species are clearly
distinguishable from the type species of the genus, E. serrulatus (Fischer, 1851), by missing a
gap between hair-like setae on the outer side of the P4 coxal spine. A key for Eucyclops species
inhabiting surface and subterranean waters of Europe is given.

Onwcanbl Eucyclops miracleae sp. nov. u3 cpein3eMHOMOPCKO COJIOHOBATO-BOIHOMN JIaryHbI
AnbOydepa u Eucyclops romaniensis sp. nov. u3 popHuKa B okpectHocTu Basiencuu B Vctianumu.
Ilo KOHCTPYKIINU 1 BOOPYKEHUIO MEPBBIX N BTOPBIX aHTECHH (I‘JIaI[Ka}I THMaJINHOBAA IIJIAaCTUHKA
HA aHTEHHYJIe U HAJMYKe BOJOCOIOAOOHBIX IIETHMHOK Ha IPOKCUMAIBHOI cTOpoHe Oasuca
AHTEHH ) HOBbIE BUJIbI OTHOCATCS K rpyie serrulatus. Ot tunosoro E. serrulatus (Fischer, 1851)
OHM JIETKO OTJIMYAIOTCS OTCYTCTBUEM XapaKTEPHOTO MPOMEXKYTKA B BOJIOCKAX HA HAPYKHOM
Kpae KOKCAJbHOI TETUHKH Y YeTBEPTOH Taphl IJaBaTeJNbHBIX HOT. [y pazinyeHust ux
cpelu APYrux mpezacrasureneil poga Fucyclops npuseeH onpeaennTebHblil KU [T BCeX
M3BECTHBIX BUJOB M3 ITOBEPXHOCTHBIX U ITOJISEMHBIX BO/T EBpOHbI.

Key words: aquatic biodiversity, Iberian fauna, key, Europe, copepoda, Eucyclops, Eucyclops
miracleae, Eucyclops romaniensis, new species

KiroueBbie caoBa: 6uopasHooGpasue, BojHbie coobiiecTBa, dayna Mbepuiickoro moy-
OCTPOBA, OTPEAETUTENbHBIN K04, EBpoma, Becmonorne paku, Eucyclops, Eucyclops mira-
cleae, Eucyclops romaniensis, HoOBbIe BUIBI

INTRODUCTION

Lake Albufera (Valencia area), the larg-
est oligogaline coastal lagoone in Spain
with several local endemic fish and deca-
pods presents special interest for Iberian zo-
ogeography (Dussart, 1964; Miracle, 1982).
Recently a new cyclopid species Eucyclops
albuferensis Alekseev, 2008 was described

from the vicinity of the lake (Alekseey,
2008). This study devoted to further taxo-
nomical exploration of the cyclopoid fauna
in the Albufera lake area. The main atten-
tion was paid to representatives of the genus
Eucyclops from Europe and North America
recently revised (Alekseev & Defaye, 2004;
Alekseev et al., 2006).
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MATERIAL AND METHODS

Lake Albufera (39°20°N, 0°20°W) is
located in the Valencia Community, north-
eastern Spain. It is a shallow (1 m average
depth), oligohaline (up to 2 g I'') and hy-
pertrophic (chlorophyll 400 mcg 1) lagoon
with a surface area about 20 km? This la-
goon was originally linked with sea but now
the lake functions as a reservoir regulated by
floodgates. Albufera Lake with surrounding
lands that includes sand bars, springs and
pine forest constitutes the Albufera Natural
Reserve Park with restricted human activ-
ity that includes rice cultivation, sport fish-
ing and ecological tourism.

Only two zooplankton species predomi-
nate in the lake community: a copepod
Acanthocyclops americanus (Marsh, 1893)
and a rotifer Brachionus angularis Gosse,
1851; phytoplankton of the lake is formed
by cyanobacteria (Oltra & Miracle, 1992).

In January 2007 and in May 2008, three
samples in the coastal area of the lake Al-
bufera and one sample in a spring Villa Ro-
mane, connected with the lake, were col-
lected. A handle net with mesh size 90 ym
was used for filtering about 50 1 of water.
Samples were preserved with 85% alcohol
or with 4% formalin.

The samples were sorted in the laborato-
ry using a dissection Olympus microscope.
Before the dissection, adult specimens were
measured with an ocular micrometer (5
um maximal resolution) and then photo-
graphed by a digital camera. After the dis-
section they were placed on slides in several
drops of pure glycerol, covered with small
cover glasses (10x10 mm), and surrounded
with Canadian balsam. These slides than
were observed with the maximal resolution
1000 (Plan objective 100, oil immersion)
under compound microscopes Nikon and
Zeiss Imager equipped with Nomarski op-
tics and cameras lucida. Abbreviations used:
END, endopodite; EXP, exopodite; BAS,
basipodite, PI to PIV, swimming legs, PV
and PVI, rudimentary legs, L/W, length/
width ratio; ZIN, Zoological Institute, Rus-
sian Academy of Sciences, St. Petersburg.
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TAXONOMIC PART

Order CYCLOPIFORMES Starobogatov,
1994

Family CYCLOPIDAE Sars, 1913
Genus Eucyclops Claus, 1893

Eucyclops miracleae sp. nov.
(Figs 1A-T, 3A)

Holotype. Female, Spain: Lake Albufera, near
Valencia, 39°20.234°N, 0°20.147"W; dissected
in one slide, ZIN (Division of Freshwater Zoo-
plankton) No. 55052.

Paratypes. Two females in glass tube con-
served with formalin (4%) and glycerol (5%)
mixture, ZIN (Division of Freshwater Zooplank-
ton) No. 55053.

Description of holotype

Length  measurements. Total body
length without seta 1180 pm, with caudal
seta 1665 pm. Prosoma 630 um: cepha-
lothorax 395 um, 4 free thoracal somites:
65/90/50/30 pm. Urosoma 550 um: geni-
tal double somite 170 um, 3 following ab-
dominal somites 80,/80/80 um, caudal rami
140 pm.

Body yellow-brown in colour. Cephalot-
horax as long as wide, with maximum width
close to caudal side. Last thoracal somite
with group of long hair-like setae at lateral
margin. Genital double somite 1.1 times as
long as wide with seminal receptacle as in
Fig. 1A. Caudal rami slightly divergent, 5
times as long as wide, lateral margins with
short saw of long teeth (10—12 teeth) with
one third of proximal part and two third
on dorsal surface. Terminal setae length
proportion beginning from outermost se-
tae:1./5.89/8.95/1.32. Dorsal seta 0.5 and
lateral seta 0.25 of outermost seta length.

Antennules 12-segmented, reaching
middle of first free thoracal somite, last 3
segments with wide smooth hyaline mem-
brane. Setation of segments beginning from
the first one: 8/4/2/6/4/2/2/3/2/2/3/8.

Antenna four-segmented, typical for genus.
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Fig. 1. Eucyclops miracleae sp. nov. A — body, ventrally; B — caudal rami, dorsally; C — caudal rami
ventrally; D — P4, posterior side; E — endopodite of P4; F — P5; G, H — antennal base, posterior and
anterior sides. Scale bar: 200 um (A—C), 150 pm (D), 120 pm (E-F), 100 um (G-H).

Antennal basis micro patterns: ante-
rior surface with two sets of long hear-like
spinules distally and laterally, with three
parallel lines of spinules placed diagonally
in central part, two groups of long spinules
on right and two group of shorter spinules
on left lateral sides; posterior surface with
two long dents on top, with very wide spine-
like process near lateral seta and group of
long spinules in right distal part, 4-5 strong
spinules in centre of distal part and with six
groups of small spinules in central part as il-
lustrated in Fig. 3.

Mandible with six teeth distally, rudi-
mental, endopod with two long setae and
short seta. Maxilla comprising praecoxa
with six strong teeth and two strong setae;
two-segmented palp, distal article with three
long hair-like setae and proximal article
with four strong setae sub-equal in length
and without spinules on lateral surface

Maxillula of four segments: praecoxa
with two strong setae in middle; coxa with
strong spine in middle, small seta and strong
spine distally; basal endite with two very
strong spines and small setae near place of
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fusion of rudimentary endopodite, bearing
two long spines, seta with long hairs and
two hairless setae.

Maxillipeda of four segments: praecoxa+
coxa with two strong setae in its middle part;
basis with three setae of different length
and group of strong spinules in middle near
insertion of lateral seta; first segment of en-
dopod with strong spine, rudiments of other
endopod segments with strong spine and
two hairless setae.

Swimming legs PI-IV with three-seg-
mented rami; spine (Arabic numerals)—seta
(Roman numerals) formula of EXP/END
PI-IV as the following: 3V/1V-4V/1V-
4V /1V-3V /2V. Distal spine EXP PIV about
half of nearest seta and segment length. Dis-
tal segment END PIV 2.5 times as long as
wide, inner distal spine 1.4 times as long as
outer spine. Inner edge of basipodites PI
to PIV with long hair-setae. Basipodite PI
with relatively short inner spine reaching
distal end of second segment of END. Inter-
coxal sclerite PI with high hills, row of small
dents in middle part and without hairs on
free edge. Intercoxal sclerites PIT-III with
hills on free edge and with groups of hear-
setae. Intercoxal sclerite PIV as shown in
Fig. 1.

Coxa PIV with strong spine bearing
three or four dent-like spines in distal part
and dense hair-setae in proximal part on in-
ner sides and without hair-seta on most of
outer side. Caudal side of coxa PIV with
plenty of tiny spinules on inner side or-
ganised in groups and several groups of
dents and hairs (Fig. 1).

Rudimentary leg PV with rather strong
bent inner spine about twice of segment
length, outer seta shorter than spine, middle
seta about 1.2 times as long as spine

Egg sacs with 10—15 egg each.

Male unknown.

Etymology The species is named after
Maria-Rose Miracle (University of Valen-
cia, Spain) for her remarkable contribution
to the knowledge of copepod ecology, zoo-
geography and biodiversity in Spain.
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Eucyclops romaniensis sp. nov.
(Figs 2A-D, 3B-C)

Holotype. Female, Spain: spring Villa Ro-
mane in Albufera Natural Park, 39°20.234°N,
0°20.364"W; dissected in one slide, ZIN (Divi-
sion of Freshwater Zooplankton), No. 55054.

Paratypes. four females and two copepodite
of five males in glass tube preserved with forma-
lin (4%) and glycerol (5%) mixture, ZIN (Divi-
sion of Freshwater Zooplankton), No. 55055.

Description of holotype

Length measurements. Abdomen 700 pm,
that includes: cephalothorax 418 um
and four free thoracal somites 1/2/3/4 =
90/70/70/40 pum. Urosoma 400 um, with
genital double somite 110 pm, three fol-
lowing abdominal somites 1/2/3 =
65/60/55 pm and caudal rami 110 um. To-
tal body length without seta 1160 um, with
caudal seta 1655 pm.

Body almost transparent and colourless.
Cephalothorax as long as wide, with maxi-
mum width close to middle. Last thoracal
somite with group of hairs at lateral margin.
Genital double somite 0.7 times as long as
wide with seminal receptacle as in Fig. 3.
Caudal rami slightly divergent, about 3.5
times as long as wide, lateral margins with
very short saw between outermost and lat-
eral seta; proximal group of saw teeth (4 or
5) slender but clear seen, to top of cauda
saw teeth transformed into tiny spine not
observed laterally (Fig. 3). Spine-like outer-
most seta and dorsal seta longer than inner-
most weak seta. Length proportions of ter-
minal setae, beginning from the outermost
seta:1./5.5/10.9/0.95. Dorsal seta 1.1 and
lateral seta 0.45 of length of outermost seta.

Antennules with 12 segments, reach-
ing middle of first free thoracal somite,
last three segments with narrow smooth
hyaline membrane (Fig. 3). Setation
of segments beginning from first one:
8/4/2/6/4/2/2/3/2/2/3/8. First six seg-
ments with rows of long hair-like setae on
inner side of segments. Antenna four-seg-
mented, typical for genus.
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Fig. 2. Fucyclops romaniensis sp. nov. A — abdomen, dorsally, B — genital double somite, ventrally;
C — caudal rami dorsally; E — rudimentary leg 5; F — antennule; G — mandible; H, I — posterior and
anterior sides of antennal base. Scale bar: 100 pm (A—C), 75 pm (E-F), 50 um (D, G-H).

Antennal basis micro patterns as fol-
lows: anterior surface with three sets of
long hear-like spinules distally, laterally
and in central part of segment, one group
of shorter but hair-like spinules placed near
long seta insertation place; in central part
with three parallel lines of spinules placed
diagonally, groups of long spinules on right
and group of shorter spinules on left lateral
sides: posterior surface with group of strong
spinules in right distal part, four or five
smaller spinules in left distal part and with
two groups of five or six small spinules in
central part (Fig. 2).

Mandible typical for genus. Maxilla
typical for genus, palp without spinules on
lateral surface. Maxillula four-segmented,
typical for genus. Maxillipeda four-seg-
mented: praecoxa+coxa with groups of seta-
like spines close to setae insertation places;
basis with group of strong spinules in the
middle near the insertion of the lateral seta
and lateral side of the segments.

Swimming legs three-segmented, spine
(Arabic numerals)-seta (Roman numer-
als) formula of EXP/END PI-1V as below
3V/1V-4V/1V-4V/1V-3V/2V; all spines
P1-P1V very wide and all setae in distal
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Fig. 3. Microphotographs, diagnostic characters. A — Eucyclops miracleae sp. nov., coxal spine P4;
B, C — Eucyclops romaniensis sp. nov.: B — setae and spine on endopodite of P4; C — outer most and
innermost setae in caudal rami. Scale bar: 80 um (A, B), 100 pm (C).

part transformed in spines (Fig 3, B). Dis-
tal spine of exopodite PIV almost equal in
length with nearest seta and distal segment.
Distal segment END PIV 2.25 times as long
as wide, with inner distal spine 1.4 times as
long as outer spine. Inner edge basipodites
PI-1V with long hair-setae. Basipodite PI
with relatively long inner spine reaching
distal end of 3d segment of END. Intercoxal
sclerite PI with small hills, row of small dents
inmiddle part and without hairs on free edge.
Intercoxal sclerites PIT-TIT with high hills
on free edge and with groups of hear-setae.
Intercoxal sclerite PIV with small hills and
short rear hear-setae on its free edge, with
two groups of long hear (Fig. 3).

Coxa PIV with relatively spine dense
hair-setae on both sides. Caudal side of coxa
PIV with plenty of tiny spinules on inner

side organised in groups and several groups
of large dents and hairs (Fig. 3). Rudimen-
tary PV with very strong wide fife-like in-
ner spine, twice of segment length; outer
seta slightly longer than spine, middle seta
about 1.4 times as long as spine.

Egg sacs with 3—5 eggs each.

Male is unknown.

Etymology. The name of the species orig-
inates from the name of the type locality: a
spring situated near historical ruins of the
Rome time in the Valencia valley.

Taxonomic remarks

The new species, as they have the A1l
with a smooth hyaline plate at the distal
segments and the A2 basis with a group
of hairs on the top of the anterior side,
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belong to the serrulatus group (Alekseev
et al., 2006). From the type species of the
genus, E. serrulatus (Fischer, 1851), they
are clearly distinguishable by lacking a gap
at the outer side of the P4 coxal spine, by
features of the micropatterns of the anten-
nal basis and the caudal seta proportions.
A key for Eucyclops species inhabiting sur-
face and subterranean waters of Europe is
given below.

Key to Eucyclops species recorded from Europe

1.

2.

A1 with 10-11segments................. 2
Al with 12segments.................... 3
A1 with 10 segments, caudal rami long and
smooth . . ... E. orthostylus Lindberg, 1953
(River Volga delta, possibly local or Ponto-
Caspian endemic)

A1 with 11 segments, innermost caudal seta
hairless, distal part of apical setae of P4 trans-
formed intospines........................
................ E. inarmatus Kiefer, 1932
(caves in Slovenia)

Distal setae of P4 endopodite quite long,
reaching behind ends of distal spines . .. .. 4
Distal setae of P4 endopodite short . . .. ... 5
Fifth somite without group of long hairs lat-
erally, caudal rami long (more than 5 times as
long as wide ) parallel and almost smooth . . .
.............. E. graeteri (Chappuis, 1927)
(caves in Central Europe)

Fifth somite with group of long hairs later-
ally, caudal rami short (less than 5 times as
long as wide), divergent with short group of
tooth in proximal part......................
.... E. subterraneus (Graeter, 1907) (caves)
Last segment of antennules with smooth hy-

aline membrane................ ..., 6
Last segment of antennules with serrated
hyaline membrane...................... 12

Caudal rami with quite long row of spinules
(serrula) laterally or on dorsal surface of rami

External side of furcal rami with reduced row
of spinules to 3—5 dents inserted near lateral
seta; caudal rami slightly curved about 8—10
times as long as wide . ........ E. macrurus
(Sars, 1863) ( widely distributed in Palearctic)
A2 basipod with group of hairs on top of

frontalside............................. 8
A2 basipod without group of hairs on top of
frontalside............................ 1"

10.

11.

12.

13.

14.

177

A2 basipod with two sets of long hairs on
the top of frontal side; innermost seta longer
than outermost seta..................... 9
A2 basipod with one sets of long hairs on the
top of frontal side; innermost seta shorter
than outermost spine-like seta.............
............ Eucyclops romaniensis sp. nov
(spring near Valencia, Spain)

Coxal spine P4 at outer side with clear seen
gapinhairs..........................L. 10
Coxal spine P4 at outer side without gap in
hairs, serrula with 8—10 long dents occupy-
ing only distal third of caudal rami. A2 basi-
pod with two long dents in top row of caudal
side, outermost caudal seta inserted distantly
from other terminal setae...................
.............. Eucyclops miracleae sp. nov.
(Albufera Lake, Spain)

Serrula of caudal rami with 27-32 relatively
small dents, longest dents never as long as
halfof ramiwidth..........................
............... E. serrulatus (Fischer, 1851)
(Palaearctic)

Serrula of caudal rami with 17-25 long dents,
the longest dents as long as half of rami width
............ E. albuferensis Alekseev, 2008
(lake in dunes, Albufera Natural Park, Spain)
Coxal spine P4 at outer side with clear seen
gap in hairs, caudal rami 4-5 times as long as
Wide ..o
E. leschermoutouae Alekseev & Defaye, 2004
(wells in Balearic Islands, Spain)

Coxal spine P4 at outer side without clear
seen gap in hairs; caudal rami 6-8 times as
longaswide.................. E. speratus
(Lilljeborg, 1901) (widely distributed in Pa-
laearctic)

Caudal rami short, L/W less than 3.5.......
........... E. ibleicus Pesce & Galassi, 1987
(caves in Italy)

Caudal rami long, L/W more than 4 . . ... 13
External side of relative short (L/W 5-7)
caudal rami with partly reduced row of
spinules that occupies two third of its distal
PATt oo 14
External side of elongated (L/W 7-9) cau-
dal rami with well developed row of spinules

....................................... 15
Inner spine P5 very long, almost equal to
outerseta..........ooeevvuna.n. E. longispi-

nosus Pesce & Galassi, 1987 (cave in Italy)
Inner spine P5 short, almost equal to segment
length and at least half of outer seta length . .
............ E. denticulatus (Graecter, 1903)
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15. Caudal rami clear bent, inner spine of P5
strong and straight ........................
.......... E. macruroides (Lilljeborg, 1901)
(widely distributed in Palaearctic)

— Caudal rami parallel, inner spine of P5 weak
andbent......... E. porrectus Kiefer, 1932
(endemic of Lake Ohrid)
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