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The Diacyclops languidoides - group (Copepoda : Cyclopoida) in
Austria, with redescription of Diacyclops cohabitatus Monchenko

1980
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Diacyclops cohabitatus Monchenko 1980 known only from th
cribed from specimens collected in the Danube alluvial plain, th

e groundwater of the Carpathian mountains in Ukraine is redes-
e Lobau, at Vienna. In this area two stygobiont species belon-

ging to the D. languidoides - group co-occur as well. D. cohabitatus can be differentiated from these latter Diacyclops species
on the basis of several morphological traits of antennae, P4 and caudal rami. Its relationship with other members of the D. lan-

guidoides - group (e.g. D. languidoides goticus) is discussed.

Le groupe Diacyclops languidoides (Copepoda : Cyclopoida) en Autriche, avec la redescription de Diacyclops cohabitatus

Monchenko 1980

Mots-clés : Copépodes, Cyclopoides, Diacyclops, eaux souterraines, Autriche.

Diacyclops cohabitatus Monchenko 1980 connue seulement de:

s eaux souterraines des Carpathes en Ukraine est redécrit a par-

tir des exemplaires trouvés dans la plaine alluviale du Danube, le Lobau, & Vienne. D. cohabitatus coexiste dans le Lobau avec
deux autres espéces stygobiontes du groupe D. languidoides. D. cohabitatus peut étre différenciée de ces deux dernieres espéces
A partir de plusieurs traits morphologiques des antennes, des P4 et des branches furcales. Ses relations avec d’autres membres
du groupe D. languidoides (e.g. D. languidoides goticus) sont discutées.

1. Introduction

The earliest record assignable to the Diacyclops lan-
guidoides-group from Austria is probably that of
Chappuis (1934), who reported Diacyclops langui-
doides f. gotica Kiefer 1931 from the cave named
«Mausrodlhdhle» (Lower Austria). Thirty years later,
Kiefer (1964) cited «Diacyclops cf. languidoides aut.»
from the alluvial groundwater in Vienna. D. langui-
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doides was subsequently cited from Austrian ground-
waters by several other students (Priesel-Dichtl 1959,
Loffler 1960a, b, Tilzer 1968, Vornatscher, 1972, Da-
nielopol 1983, Pospisil 1994a, Gaviria 1998). Consi-
dering that the taxonomy of the D. languidoides-group
involves several species which can be differentiated
only using subtle morphological characters (Stoch, in
press), it became vital to describe any species in detail.
In recent publications (Pospisil 1994a, Pospisil & Sto-
ch 1999, Stoch & Pospisil in press) we revised the ma-
terial collected by one of us (P. Pospisil) from the allu-
vial plain (Lobau-wetland) of the Danube in Vienna.
Moreover, considering that the material examined by
Chappuis (op. cit.) is no more available (O. Moldovan,
pers. comm. F. S.), we collected Diacyclops material
from the siphon pool of Mausrodlhohle. Finally, we re-
examined the Kiefer collection in the Staatliches Mu-
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seum fiir Naturkunde in Karlsruhe, including a speci-
men, mounted on slide, collected in a well near Vien-
na. The re-examination of this large amount of mate-
rial from Austria revealed at least seven species of
Diacyclops occurring in the Danube groundwaters
near Vienna.

Besides the widespread, epigean species D. bicuspi-
datus (Claus 1857), six species exhibit the segmenta-
tion pattern of P1-P4 (exopods/endopods) 2/2, 3/2, 3/3,
3/3. Following current taxonomic practice two of
them, having 16-segmented antennules, were ascribed
(Stoch & Pospisil, in press) to the D. languidus-group:
D. languidus (Sars 1863) and D. disjunctus (Thallwitz
1927). The remaining four species, having 11-segmen-
ted antennules, can be assigned to the Diacyclops lan-
guidoides-group: Diacylops danielopoli Pospisil &
Stoch 1999 and D. felix Pospisil & Stoch 1999 were re-
cently described as new species, while D. cohabitatus
Monchenko 1980 and D. languidoides goticus Kiefer
1931 are reported herein for the first time.

2. Material and methods

The samples in the alluvial plain of the Danube near
Vienna were collected from groundwater piezometers
(diameter of 5 cm) using a double-packer- sampler and
then filtered through a 100 um sieve; those from the si-
phon pool of Mausrodlhhle were collected using a
100 um plankton-net. The samples were stored in 4 %
formaldehyde.

Copepods were extracted under a stereomicroscope ;
selected specimens were dissected in glycerine, and
permanently mounted on slides in glycerine sealed
with Caedax or epoxids. A Zeiss Axioskop microsco-
pe fitted with a drawing tube was used to study the de-
tails at 1000X using an oil immersion lens.

The terminology related to the external morphology
follows Huys & Boxshall (1991).

3. Taxonomic account

Family Cyclopidae Burmeister 1834

Subfamily Cyclopinae Dana 1853 emend. Kiefer
1927

3.1. Diacyclops cohabitatus Monchenko 1980
Synonymy : Diacyclops languidoides f. gotica :
Chappuis 1934 : 211 ; Diacyclops languidoides «A» :
Pospisil 1994a : 93.
Material examined : 51 males and 53 females, «Lo-
bau»-wetland (Vienna) A81, A84, A87, and A89, (leg.
P. Pospisil, 1991-1993; map of locations in Pospisil

1994a, 1994b). 1 male and 2 females, siphon pool of
«Mausrodlhéhle» (number 1824/9 of the Austrian ca-
ve cadastre), Lunz am See, Niederosterreich (leg. F.
Stoch & P. Pospisil, 23/08/1996).

Female

Length, excluding caudal setae, 527-850 pm (avera-
ge length 639 um, n = 53 specimens). Hyaline fringes
of posterior margins of urosomites not crenulate ; uro-
somites with dorsal and ventral sides smooth. Genital
double somite broadest in anterior half, tapering poste-
riorly, longer than wide (Fig. 1a). Seminal receptacle
with broader anterior part, posterior expansion little
produced. Anal somite with lateral rows of spinules on
distal margin, bearing 2 sensilla on dorsal surface ;
anal operculum broad, slightly convex and weakly
sclerotized.

Caudal ramus about 3.3 times longer than wide, ave-
rage length 58 um (51-69 um), without ornamentation
(Fig. 1a). Anterolateral caudal seta longer than width
of caudal ramus (average length 25 um) ; terminal ac-
cessory seta shorter than caudal ramus and about
1.6 times longer than posterolateral seta, their average
lengths respectively 60 and 38 pm; average values of
outer and inner terminal setae length 159 and 327 um ;
dorsal seta slightly longer (112 %) than caudal ramus
(average length 65 pm).

Antennule 11-segmented (Fig. 1 ) ; segment 1 with a
short comb of spinules, surfaces of the other segments
smooth ; segment 8 with 1 aesthetasc. Segments (with
number of setae and aesthetascs in brackets) : 1 [8], 2
[4], 3 [8], 4 [4], 5 [2], 6 [2], 7 [3], 8 [1+1aesthetasc], 9
[2], 10 [3], 11 [8].

Antenna (Fig. 1c,d,e) : coxa unarmed; basis with
spinulation pattern as in Fig. 1d,e ; exopodal seta pre-
sent. Endopod segment 1 with 1 seta, segment 2 with
9 setae, segment 3 with 7 distal setae.

Labrum typical of the genus. Mandible (Fig. 2a) :
coxa without spinules, gnathobase with 5 stout teeth,
sometimes multiple, a comb of spinules and 1 spinulo-
se seta ; mandibular palp represented by 1 short and
2 long plumose setae. Maxillule (Fig. 2b) comprising
praecoxa and maxillulary palp ; praecoxal endite typi-
cal of the genus Diacyclops ; surface of palp segment
1 (derived from coxa and basis) smooth ; palp segment
2 (endopod) bearing 3 setae ; exopodal seta present.
Maxillary syncoxa (Fig. 2c) typical of subfamily, bea-
ring 3 endites; basis with 1 claw and 2 setae ; endopod
segment 1 bearing 2 setae, segment 2 with 3 setae.
Macxilliped (Fig. 2d) 4-segmented ; second endopodal
segment with 1 spinulose seta and 2 short naked setae.
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Fig. 1. Diacyclops cohabitatus female : a) abdomen and caudal rami, ventral view ; b) antennule ; ¢) antenna ; d) antennary basis
with spinule pattern, caudal side ; e) ibidem, frontal side ; f) P6. Scale bars : 50 um (a,b,c), 30 um (d,e), 10 pm ().

Fig. 1. Diacyclops cohabitatus femelle : a) abdomen et branches furcales, vue ventrale ; b) antennule ; c) antenne ; d) basis de ’an-
tenne, avec la disposition des épines de la face caudale ; e) de méme, face frontale ; f) P6. Echelles : 50 um (a,b,¢), 30 pm (d,e), 10

pm (.
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Fig. 2. Diacyclops cohabitatus female : a) mandible ; b) maxillule ; ¢) maxilla ; d) maxilliped ; e) P1. Scale bars : 50 um (e), 30 pm
(a,b,c,d).

Fig. 2. Diacyclops cohabitatus femelle : a) mandibule ; b) maxillule ; ©) maxille ; d) maxillipede ; e) P1. Echelles : 50 um (a,e,f), 30
pm (b,c), 10 um (d).
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Fig. 3. Diacyclops cohabitatus female: a) P2 ; b) P3. Scale bars : 50 pm.
Fig. 3. Diacyclops cohabitatus femelle : a) P2 ; b) P3. Echelle : 50 um.

Swimming legs : segmentation pattern of P1-P4 :
2/2,3/2, 3/3, 3/3 (Figs. 2e, 3a, 3b, 4b) ; pores as in the
above mentioned figures. Distal segments of exopods
1-4 with 3,3,3,3 spines and 5,4,4,4 setae, respectively.
Intercoxal sclerites ornamented with spinules and se-
tules. P4 (Fig. 4b) : coxa with spinulation pattern as in
figure ; basis inner margin with a distinct notch and a
sclerified tooth ; third endopodal segment 1.46-2.18
times longer than wide (average value 1.76) ; inner ter-
minal spine 0.84-1.10 times longer than segment (ave-
rage value 0.97), longer than outer terminal spine. P5
(Fig. 1a) : protopodal segment with 1 outer plumose
seta and 1 pore ; exopodal segment twice as long as wi-
de, armed with 1 seta and 1 inner spine shorter than
segment. P6 bearing 2 short spinous processes and
1 seta (Fig. 1f).

Male

Length, excluding caudal setae, 458-593 pm (avera-
ge length 522 pm, n = 51 specimens). Hyaline fringes
of posterior margins of urosomites smooth. Caudal ra-
mus about 3 times longer than wide, average length

47.4 um (40-55 pm) (Fig. 4a). Proportion of lengths of
setae much as in female.

Antennule digeniculate, 17-segmented ; neocopepo-
dan distal geniculation between segments 14 and
15 (Fig. 4¢c). Segments 1, 4, 9 and 13 bearing aesthe-
tascs, typical of subfamily and of the genus (Pospisil &
Stoch 1997, 1999, Stoch & Pospisil, in press). Seg-
ments (with number of setae and aesthetascs in brac-
kets): 1 [8+3 aesthetascs], 2 [3], 3 [2], 4 [2 + 1 aesthe-
tasc], 5 [11, 6 [2], 7 [11, 8 [1], 9 [2 + 1 aesthetasc], 10
[1], 11 [2], 12[2], 13 [1 + 1 aesthetasc], 14 [1], 15 [1],
16 [5], 17 [7].

Antenna and other appendages as in female. P6 for-
ming opercular plate and bearing 3 slender setae (Fig.
4a).

Remarks — The material from the Lobau-area
matches well with the description given by Monchen-
ko (1980) except some minor details regarding the
elongation of caudal rami and antennulary segments,
more slender in the specimens from Ukraine.
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Fig. 4. Diacyclops cohabitatus male (a,c) and female (b) : a) abdomen and caudal rami, ventral view ; b) P4 ; ¢) antennule. Scale bars :
50 pm.

Fig. 4. Diacyclops cohabitatus méle (a,c) et femelle (b) : a) abdomen et branches furcales, vue ventrale ; b) P4 ; c) antennule. Echelles :
50 pm.
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Distribution and habitat — Up to now, D. cohabita-
tus was known only from the type locality in the Car-
pathian Mountains, Ukraine (Monchenko, 1980). We
detected D. cohabitatus in the groundwaters of the Lo-
bau-wetland where it co-exists with D. felix and D. da-
nielopoli. However, it is restricted to locations further
away from surface waters, while D. felix even occurs
in the bedsediments of the old arms of the Danube. In
the Mausrodlhohle, D. cohabitatus was sampled from
a siphon pool (phreatic zone). Though D. cohabitatus
is reported only from groundwaters, the morphological
traits do not exhibit any degree of stygobitization.

3.2. Diacyclops languidoides goticus (Kiefer 1931)

Material examined : Well in Bad Voslau, south of
Vienna, 1 female (leg. J. Vornatscher, 22/03/1967),
Kiefer collection (slide n. 7992, Staatliches Museum
fiir Naturkunde, Karlsruhe).

Remarks : Diacyclops languidoides goticus, descri-
bed by Kiefer (1931) from Slovenia, is probably a va-
lid species (Stoch, unpublished), and a full redescrip-
tion will be given elsewhere. Although the single spe-
cimen from Austria is damaged, its morphological
characters (Fig. 5) matches well with those observed in
the Slovenian populations. D. languidoides goticus
can be easily differentiated from D. cohabitatus by the
combination of the following characters : elongation of
caudal rami (4.93 times longer than wide, Fig. 5a) ; ra-
tio between terminal accessory seta and posterolateral
seta (Fig. 5a) about 0.75 (versus 1.6 in D. cohabitatus) ;
slightly shorter terminal spines of the third endopodal
segment of P4 (ratio inner terminal spine versus seg-
ment 0.68, Fig. 5d) ; ornamentation of intercoxal scle-
rites, with a double, continue row of spinules (Fig. 5d) ;
longer spines of P6 (Fig. Se). The spinulation pattern
of the antennary basis (Fig. 5 b,c) in the two species is
very similar.

Distribution and habitat : Up to now, D. l. goticus
has been reported only from karstic groundwaters in
Slovenia (Postojna-Planina cave system : Kiefer 1931 ;
Brancelj 1987 as D. languidoides) drained into the Da-
nube basin. The sampling station in Austria is located
in the basin of the Triesting river, which flows into the
Danube river close to the Lobau area.

4, Discussion

Currently, four species of the Diacyclops langui-
doides — group occur in Austria. Since there is exten-
sive overlap of variability of some characters - such as
the length of caudal rami, traditionally used in cyclo-
pid taxonomy - between these closely related species,
it is concluded that most early records reported as D.

languidoides are unreliable, and probably D. langui-
doides (Lilljeborg, 1901) s.str. is not present in Aus-
tria.

The Austrian populations of D. cohabitatus are al-
most identical to the type material of D. cohabitatus
illustrated by Monchenko (1980); the small diffe-
rences regard the elongation of caudal rami and anten-
nulary segments. The length of caudal rami is a very
variable feature within species of Cyclopidae in gene-
ral (Karaytug & Boxshall 1998), and a high degree of
variability within populations as well as between po-
pulations was reported by Stoch (in press) in the D.
languidoides-group. Unfortunately, the variability of
the length of antennulary segments in cyclopoid spe-
cies remains unexplored. For these reasons the mate-
rial from Austria is assigned here to D. cohabitatus.

A careful examination of the specimens collected in
Mausrodlhshle revealed that they belong to D. cohabi-
tatus, although the very similar D. languidoides goti-
cus was reported by Chappuis (1934) from the same
cave, thus suggesting synonymy. However, the syno-
nymy remains doubtful, because we cannot exclude
definitely the presence of the latter taxon in the cave.
D. languidoides goticus, until now only known from
groundwaters in Slovenia, is probably a valid species
according to careful examination of the existing mate-
rial by one of us (Stoch, unpubl.). The only definitive
record from Austria is a single specimen from Bad
Véslau which is damaged, but its morphological cha-
racters match well with those observed in the Slove-
nian populations.

Petkovski (1984) synonymized D. cohabitatus with
D. zschokkei (Graeter, 1910) ; both species share the
presence of the antennary exopodal seta. A detailed
study of topotypic material of D. zschokkei from Swit-
zerland, already redescribed by Lescher-Moutoué
(1974), revealed that it can be differentiated from D.
cohabitatus on the basis of the following characters :
spinulation pattern of antennary basis ; terminal acces-
sory seta longer than caudal ramus ; shorter distal
spines of third endopodal segment of P4 ; presence of
an additional row of spinules on intercoxal sclerite of
P4.

Diacyclops cohabitatus is also closely related to
three species described from central and southern Italy :
D. lindae Pesce 1984, D. maggi Pesce & Galassi 1987
and D. cristinae Pesce & Galassi 1987. The taxonomic
status of these taxa is under revision by one of us (F.
Stoch) ; they share the presence of an exopodal seta on
antennary basis (see Pesce & Galassi 1985, 1987 and
Pospisil & Stoch 1999 for a discussion on its taxono-
mic value), but differ from D. cohabitatus in the ab-
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Fig. 5. Diacyclops languidoides goticus female : a) caudal rami, ventral view; b) antennary basis with spinule pattern, cau-
dal side ; ¢) ibidem, frontal side ; d) P4 ; e) P6. Scale bars : 50 um (a, d), 30 um (b,c), 20 um (e).

Fig. 5. Diacyclops languidoides goticus femelle : a) branches furcales, vue ventrale ; b) basis de I’antenne avec la disposi-
tion des épines, face caudale ; c) de méme, face frontale ; d) P4 ; e) P6. Echelles : 50 um (a, d), 30 pm (b,c), 20 pm (e).

sence of the notch on P4 basis and in some minor de-
tails of antennary structure and ornamentation. These
previously overlooked characters have significant
taxonomic value (Stoch, in press) and suggest the se-
paration of the Italian material from D. cohabitatus at
the species level ; however, its assignment to three dif-
ferent species can be questioned.

D. languidoides anatolicus (Pesce 1992) from Tur-
key, D. sardous Pesce & Galassi 1987 and D. nuragi-
cus Pesce & Galassi 1985 from Sardinia are also clo-
sely related to the populations from peninsular Italy as

well as to D. cohabitatus. Unfortunately, the descrip-
tions lack sufficient detail, and the poor condition of
the material at our disposal prevents us to compare the-
se species with D. cohabitatus.
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