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ABSTRACT: A taxonomic, ecological and
biogeographical up-to-date review of the genus
Diacyclops Kiefer in Italy is presented. The arti-
culation pattern of all Diacyclops species is reviewed,
and four morphological groups are established
according to the degree of oligomerization of the
swimming legs. An identification key of distin-
guishing characters of 99 of Italian species and
subspecies is provided.

PE3IOME: [lan coBpeMeHHbI 0630p TaKco-
HOMHHU, 3KoJIoruu u 6uoreorpaduu poaa Diacyclops
Kiefer daynsr Uramuu. IIpeacrasien o630p THUIIOB
couwleHeHUs BceX BHAOB Diacyclops; coriacHo creneHu
OJIMTOMEPH3alMY I1aBaTe/IbHBbIX HOT, BbLAEJIEHBI
yeTblpe rpynnupoBky. CocTaBleH KJIIOY AJs
onpeneneHuss Y9 UTaAbSHCKUX BUJAOB M MOJBHIOB
3TOro poAa.

Introduction

The genus Diacyclops Kiefer, 1927 shows a
worldwide distribution, with a few strictly cosmo-
politan species. Most members of the genus are
widespread in Eurasia and North America, a few
species and subspecies are known from the tropics
and the temperate Southern Hemisphere.

The genus seems to be particularly diversified in
the Palearctic but the high concentration could be
probably due to the historically intensive research in
the subterranean habitats of that area rather than of
any zoogeographical meaning; likewise, the lack of
exhaustive information for the Oriental and
Australian regions could be related to inadequate
and deficient collecting efforts in those countries.

From an ecological point of view, the genus
Diacyclops is the most successful and diverse of
cyclopid genera. It includes land species inhabiting

a wide variety of shallow fresh waters, dystrophic
ponds, temporary water bodies, riverine wetlands,
mosses and brackish inland waters; other species
occur in large and small natural and artificial lakes
and reservoirs, occasionally in rivers; it is also
widely distributed in cave and interstitial waters
and in groundwater related habitats, where numerous
stygobitic species and subspecies, for the most part
belonging to the Diacyclops languidus-languidoides
group, can be found.

Systematics

Historically, there has been taxonomical confu-
sion and instability regarding the systematic status
of the genus Diacyclops. Some authors [Rylov,
1948; Damian-Georgescu, 1963], due to a morpho-
logical overlap between the genera Acanthocyclops
and Diacyclops, included both genera into the genus
Acanthocyclops.

Considering the structure of leg 5 as the main
unifying generic feature of the family Cyclopidae,
Kiefer [1927, 1967] subdivided the genus Acantho-
cyclops into two genera: Acanthocyclops, with the
subgenera Acanthocyclops s.str. and Megacyclops,
and Diacyclops.

Validity of the separation of these genera was
questioned by Mazepova [1978] who recognized
only Acanthocyclops in her monograph devoted to
the Baikal cyclopids.

Following Kiefer’s suggestion, Monchenko
[1985], Dussart & Defaye [1985] and, recently,
Einsle [1993] definitely accepted both Acantho-
cyclops and Diacyclops as valid taxa.

Nevertheless, recent progress in cyclopoid rese-
arch in North America and the discovery of new
species of Diacyclops with an unusual structure and
armature of leg 5 [Reid, 1994] have further confused
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Table. Number of segments in the legs of Diacyclops.

Endopodites P1-4

Group Exopodites P1-P4
bicuspidatus 3.3.3.3
ekmani-stygius 3.3.3.3
languidus-languidoides 2.3.3.3
virginianus 222.2/3

3.3.3.3
3/2.3/2.3/2.3
2233

2222

the status and definition of the genus, proving as
well that the systematic relationship and
biogeographical patterns within the family Cyclopidae
should be further elucidated.

There are presently 107 named species / subspecies
of Diacyclops, most of them stygophilic or stygoxene
inhabitants of different groundwater systems.

According to the oligomerization of the swimming
legs, Monchenko [1985] arranged some species of
Diacyclops in four morphological groups, viz. ekmani,
stygius, imparilis and minutissimus. Later on, Reid
[1994] updated Monchenko's ranking for all species
described at that time.

Combining Monchenko's and Reid's groupings,
four new morphological groups could be drew up,
viz. bicuspidatus, ekmani-stygius, languidus-lan-
guidoides, and virginianus (Table).

The most primitive (plesiomorphic) condition
belongs to the bicuspidatus group which is charac-
terized by 3-segmented rami in all the swimming
legs; the other groups are characterized by progressive
reduction in the number of articles in anterior and
posterior legs. The ekmani group shows reduction in
the number of articles only in the endopodite of
anterior legs, with the minimum reduction in D.
ekmani (Lindberg, 1950) and D. chappuisiNaidenow
& Pandourski, 1992, both with all the swimming
legs’ rami 3-segmented, except the leg 1 endopodite
which is 2-segmented. The intermediate languidus-
languidoides group includes species both with
endopodite and exopodite of leg 1 being 2-segmented
and with a minor reduction in the posterior legs. The
most apomorphic state can be found in the virginianus
group, with oligomerization of both the anterior and
posterior legs (2-segmented endopodite, usually 2-
segmented exopodite). Sexual dimorphism has been
recently reported in some Diacyclops of the
virginianus group from North America, which are
characterized by a 2- () or 3-segmented (') leg 4
exopod [Reid, 1994].

Habitat separation among the species of the
above groups is evident and correlated with oligome-
rization of the swimming legs. In fact, the species
belonging to the more primitive bicuspidatus and
ekmani-stygius groups are, for the most part, epigean

or occasional immigrants in the groundwater habi-
tats; the others, as arule, can be found in interstitial
and groundwater-related habitats, such as caves,
springs, phreatic and ipopheric substrates.

To my knowledge, the bicuspidatus group at
present includes the following species: D.
bicuspidatus (Claus, 1857); D. bisetosus (Rehberg,
1880); D. thomasi (Forbes, 1882); D. navus (Herrick,
1882); D. michaelseni (Mrazek, 1901); D. skopljensis
(Kiefer, 1932); D. jeannelli (Chappuis, 1929); D.
charon (Kiefer, 1931); D. haueri Kiefer, 1931); D.
karamani (Kiefer, 1932); D. nearcticus (Kiefer,
1934); D. alticola (Kiefer, 1935); D. uruguayensis
(Kiefer, 1935); D. scottsbergi (Lindberg, 1949); D.
mirnyi (Borutzky & Vinogradov, 1957); D.
longifurcus (Shen & Sung, 1963); D. tenuispinalis
(Shen & Sung, 1963); D. antrincola Kiefer, 1967,
D. fontinalis (Naidenow, 1969); D. talievi
(Mazepova, 1970); D. limnobius (Kiefer, 1978); D.
ruffoi Kiefer, 1981; D. iranicus Pesce & Maggi,
1982; D. cryonastes Morton, 1985; D. palustris
Reid, 1988; D. yetmani Reid, 1988; D. hispidus
Reid, 1988; D. harryi Reid, 1992; D. chrisae Reid,
1992; D. sororum Reid, 1992; D. alabamensis Reid,
1992.

The ekmani-stygius group includes D. ekmani,
D. stygius sensu str. (Chappuis, 1924); D. stygius
deminutus (Chappuis, 1925); D. stygius macedonicus
Petkovski, 1954; D. haemusi Naidenow &
Pandourski, 1992; D. chappuisi Naidenow &
Pandourski, 1992.

The languidus-languidoides group consists of D.
languidus (G.O. Sars, 1862) and D. languidoides
(Lilljeborg, 1901) with their numerous subspecies,
and the following other species: D. abyssicola
(Lilljeborg, 1901); D. zschokkei (Graeter, 1910);
D. clandestinus (Kiefer, 1926); D. hypnicola
(Gurney, 1927); D. hypogeus (Kiefer, 1930); D.
tantalus Kiefer, 1937; D. arenosus (Mazepova,
1950); D. incolotaenia (Mazepova, 1950); D.
jasnitskii (Mazepova, 1950); D. improcerus
(Mazepova, 1950); D. intermedius (Mazepova,
1952); D. slovenicus (Petkovski, 1954); D. elegans
(Mazepova, 1961); D. konstantini (Mazepova,
1961); D. galbinus (Mazepova, 1961); D. versutus



