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ABSTRACT. Natural interspecific hybrids have
been proposed for daphniid and bosminid cladocerans,
but little evidence exists for hybrids occurring in other
cladoceran families. Kotov [2001], however, did sus-
pect the existence of hybrids in the genus /lyocryptus
Sars, 1862 (Cladocera: Anomopoda: Ilyocryptidae),
referring to Romijn’s [1919] pictures. In present arti-
cle, we provided evidence for natural hybridisation
between 1. spinosus Stifter, 1988 and I. cuneatus Stifter,
1988 in Lough Atorick, Ireland. Specimens from this
lake shared diagnostic morphological characters with
both 1. spinosus and I. cuneatus. The chimeric nature
of the morphology of the Lough Atorick specimens is
unique among numerous [lyocryptus populations ex-
amined. We propose that these peculiarities are reflec-
tions of a hybridisation. Although the proposed parent
taxa do co-occur in some waters, we did not detect
their co-occurrence in Lough Atorick.

PE3IOME. MexBumoBbie THOPHABI HAWICHBI Yy
MpeCTaBUTEIICH PA3TMYHBIX TPYIIT BETBUCTOYCHIX pa-
KOOOpa3HbIX KaK MPH aHaIH3€e U3 MOP(OIIOTHH, TaK U C
MIOMOIIBIO TEHETHYECKIX METO/I0B, a TAK)KE MOTy4EHBI
IKCTIEepPUMEHTANBbHO. HO HHMKTO M3 MPEABLIYIIHX HC-
cnenoBareneii pona Ilyocryptus Sars, 1862 (Cladocera:
Anomopoda: Ilyocryptidae) He omyOsnKoBayI ornuca-
HUI 0c00el, B KOTOPBIX MOKHO OBLITO OBI 3a1I0Z03PHUTh
MEXBUIOBBIE THOPHIBI, 32 HCKIOUYeHHEeM Pomwuiina
[Romijn, 1919], uro 66u10 0oT™MeueHO KoToBEIM [Kotov,
2001]. B manHO# cTaThe MBI cooOIaeM O HaxOJIKe
rubpunos I. spinosus Stifter, 1988 u I. cuneatus Stifter,
1988 B 03epe Jlox Atopuk, Upnangus. Ocobu u3 sTo-
ro o3epa ObUIM CXOIHBI C [. spinosus 10 OoJbIIeH

YaCcTH MPU3HAKOB, HO MMEIIM MpeaHalbHbIM Kpal Mmo-
ctabioMeHa 3aMeTHO 0osiee KOPOTKUH, YeEM 3TO OTMeE-
YCHO IS MTOCJICAHEr0 BU/A, ¥ TOPA3/I0 MEHBIIICE YHUC-
JIO TIpEaHANbHBIX 3yOLIOB, K TOMY €, Y HEKOTOPBIX
ocobeli 1-2 3y0Oma ObLTH ABOHHBIMU. JTH 0COOCHHOC-
TH — OTpPaXXCHHE POJACTBA ATOU MOMyIsuuu ¢ I
cuneatus. O0a MCXOMHBIX BUIA HE OBLIM HAWIEHBI B
TOM K€ 03epe.

Introduction

F. E. Ruhe (1888-1915) was the first investigator
who discovered interspecific hybrids in cladocerans,
but his results were not published because he was
called up into the army and killed in action in Belarus
on September 21 of 1915 [Lieder, 1988]. Agar [1920]
obtained hybrids among Daphnia in experiments. Lat-
er, natural hybrids between different species of the
families Bosminidae, Daphniidaec and Chydoridae
(Anomopoda) were proposed [Lieder, 1956, 1983;
Brooks, 1957; Hebert, 1985; Taylor & Hebert, 1992],
or obtained experimentally [Shan Kuo-cheng & Frey,
1983].

Romijn [1919: Pl. 2] illustrated postabdomens of
many specimen of Ilyocryptus cf. sordidus from the
Netherlands, and some of them can be possibly inter-
preted as interspecific hybrids of I cuneatus (with
partly doubled preanal teeth on postabdomen) and 1.
spinosus or I. sordidus (with exclusively single prea-
nal teeth) [Kotov, 2001: 189]. However, despite ex-
amination of many samples of Ilyocryptus from Eu-
rope since Romijn [e.g., Stifter, 1988, 1991; Kotov,
1999, 2001], cases of hybridisation have been unap-
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Figs 1=10. Ilyocryptus spinosus x cuneatus, hybrid ¢ from Lough Atorick, W of Lough Derg, County Clare, Ireland, collected in
12x1985 by D. G. Frey: 1, 2 — adult in lateral and anterior view; 3, 4 — head in lateral and ventral view; 5, 6 — setae at antero-
ventral and ventral portion of valve; 7, 8 — setae at posterior margin of valve; 9, 10 — postabdomen. Scales: 1000 pm (1, 2), 100
um (3—10).

Puc. 1—10. Ilyocryptus spinosus x cuneatus, rubpuanas ¢ mns Aox Aropux, rpadperso Kaape, Upaanams, cobpannas 12x.1985 A,
®paem: 1, 2 — B3pocaas camka, Bup cboxy m crepean; 3, 4 — roaosa, Bup cGOKky m ¢ GPIOIIHONM CTOpOHDL 5, 6 — IJETMHKM Ha
nepeAHe-OpIoIHOM 1 OpIOIIHOM Kpae cTBOpKM; 7, § — mjeTuHKM Ha 3apHem kpae crBopku; 9, 10 — mocrabaomen. Macmrrab: 1000
um (1, 2), 100 um (3—10).
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parent. Recently, we (P. Stifter from deceased Prof.
D.G. Frey) obtained putative hybrids between 1. spi-
nosus Stifter, 1988 and /. cuneatus Stifter, 1988 from a
single locality in Ireland.

Material and methods

74 hybrid females were found in a sample from
Lough Atorick, W of Lough Derg, County Clare, Ire-
land, collected in 12.x.1985 by D.G. Frey. Three fe-
males were dissected and not saved, 71 females are
kept in the personal collection of AAK.

See the first communication of this series [Kotov &
Stifter, 2005] for methods, including the scheme of
measurements.

Results

Ilyocryptus spinosus X cuneatus hybrids

DESCRIPTION. PARTHENOGENETIC FEMALE.
General: In lateral view body triangular-ovoid to subovoid
(Fig. 1) (BH/BL = 0.71-0.78 in adults, 0.66-0.71 in juve-
niles), dorsal margin slightly convex, postero-dorsal angle
rounded. In anterior view, body rhomboid-ovoid (Fig. 2),
BW/BL = about 0.45, with a low, but relatively thin dorsal
keel. Moulting incomplete, carapace reticulation fine.

Head of medium size for the genus (HL/BL 0.27-0.31),
a fold surrounded base of labrum (Fig. 3), ocellus smaller
than half of eye diameter. In ventral view head shield rela-
tively narrow (HW/BL = about 0.35), with prominent for-
nices (Fig. 4).

Labrum subquadrangular in lateral view, with a distinct
medial projection in its basal portion. In ventral view, la-
brum wide, with lateral projections on each side in medial
portion, a row of setules on each side in its distal portion,
latero-distal angles smooth.

Valves subovoid, VL/BL = 0.77-0.85. Numerous setae
along free margin (NE = 63-71), six anteriormost setae
short, protruding sparsely, posteriorly to them, a bunch of
closely located setae (NB = 5-6; AV/BL= 0.18-0.23), the
first seta in bunch protruding posterior, crossing following
setae (Fig. 5). Setae at ventral margin shorter, plumose (Fig.
6), setae at postero-ventral region somewhat longer (PV/BL
= 0.14-0.20), each seta at posterior margin (NS = 28-31)
with a series of spine-like setules in basal half, and rare, fine
setules distally (Figs. 7-8).

Abdomen with a well-developed projection on the first
segment (Fig. 9).

Postabdomen large, PL/BL = 0.47-0.51 (Figs 9, 10),
relatively narrow for the genus (PH/PL = 0.42—0.46), height
maximal at level of distal portion of preanal margin. Preanal
margin only slightly longer than postanal one (PR/PL = 0.46—
0.49), with evenly-spaced straight teeth (NT = 9—13). Most of
preanal teeth single (Figs 9, 10), but in some individuals there
are 1, rarely 2 teeth doubled, specially this is characteristic for
juveniles (Figs 11-14). Series of small denticles near each
preanal tooth (Figs 15, 16). Series of fine spinules on lateral
sides of postabdomen. Anus of middle size (AN/PL = 0.17—
0.19), fine spinules on its internal wall (Fig. 17). A row of
small and numerous paired spines starts on postanal margin
and finishes on anal margin, sometimes at distal boundary of
preanal margin (NP = 10-13); large lateral setaec (NL = 6-8)
markedly longer than paired spines, the proximalmost lateral
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seta located on anal margin. On the distal part of postabdo-
men, a group of middle-sized setae (NM = 4-7), more distally
group of rudimentary setae (NR = 4-10).

Postabdominal claw relatively short and thick (CL/PL =
0.39-0.42), slightly bent. One-two denticles in distal por-
tion of claw, and 3-5 fine setules in its middle portion
(DD=1-2, AD=3-5) (Figs 18, 19), two spines on its base
dorsally of similar length (DS/BS = 0.95-1.05). A group of
long setules on claw base ventrally (Fig. 18, arrow).

Postabdominal seta long (SN/PL = 1.50-1.80), basal
segment short (BA/SN = 0.38-0.42), regularly feathered
with long, rare hairs.

Antenna I long, thin (AL/BL = 0.21-0.23; DA/AL =
0.12-0.14), slightly bent in transversal plane. Bases of an-
tennae I not compressed against each other (Fig. 4). Proxi-
mal segment relatively short (PS/AL = 0.14-0.16), with a
well-developed finger-like projection and distinct, low hill-
ocks (Figs 20, 21). Distal segment without denticles, its
distal end truncated, with nine aesthetascs of unequal length,
two largest aesthetascs located at inner side of antenna I
(Fig. 22, arrows).

Antenna II of medium length, SL/BL = 0.31-0.39, coxal
part with two sensory setae greatly differing in lengths (Fig.
23). Distal sensory seta on basal segment relatively long
(Fig. 24), distal burrowing spine somewhat shorter than the
latter, with short setules (Fig. 25). Antennal branches rela-
tively elongated, apical swimming setae of medium size for
the genus (SW/BL = 0.44-0.50), distal segments without
hooks on tips, asymmetrically armed with short setules (Fig.
26). Proximal lateral swimming seta shorter than distal one
(PX/DI = 0.61-0.69), both with asymmetrically setulated
distal segments (Fig. 27). Spine on apical segment of exo-
pod (Fig. 28) longer than that on endopod (Fig. 29), AS/AP
= 1.14-1.28. Spine on second segment of exopod longer
than half of third segment (SE/TH = 0.75-0.87), setulated
distally (Figs 30, 31).

Limb I. outer distal lobe with a large seta, and a small,
thin seta (Figs 32, 33). Two ejector hooks of slightly differ-
ent size, a large bisegmented seta near them. A gnathobase I
as naked mound.

Limb II: typical for genus (Fig. 34).

Limb III: exopodite with five distal setae, differing in
length and setulation (Fig. 35), and three lateral setae (not
pictured here), typical for the genus. Distal endite with two
soft, relatively short setae of different size, and three large,
bisegmented setae of different size. Basal endite with four
bisegmented setae of similar size, and a curved sensillum
near border with distal endite (Fig. 36). A thin beating seta
near gnathobase. Four differently armed setae in distal arma-
ture of gnathobase, filter plate with eight setae.

Limb IV: exopodite with 8 setae typical for the genus
(not pictured). Inner-distal portion as a small lobe, with four
thin setae (Fig. 37, arrows), distalmost seta with short set-
ules, while three other setae with long setules, a short sensil-
lum near basalmost seta. Basally and medially, five long,
bilaterally setulated setae. Distal armature of gnathobase
with four elements, filter plate with 8 setae.

Limb V: typical for genus, filter plate with 5 or 6 setae
(Fig. 38).

Limb VI: small plate with continuous row of long setules
along inner margin, subdivided into six bunches by small
incisions on the margin (Fig. 39).

EPHIPPIAL FEMALE, MALE. Not found.

SIZE. Parthenogenetic females 510-1100 um (n = 50).
Minimal female size in this population was smaller, because
females of the first instar were not found.
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Figs 11—31. Ilyocryptus spinosus x cuneatus, hybrid ¢ from Lough Atorick, Ireland: 11—13 — preanal portion of postabdomen
of juveniles; 14 — the same in adult; 15, 16 — preanal teeth; 17 — anus; 18, 19 — postabdominal claw and its distal portion; 20,
21 — basal portion of antenna I in anterior and lateral view; 22 — antenna I in distal view; 23 — antenna II; 24, 25 — distal
burrowing spine and distal sensory seta of basal segment; 26, 27 — apical and lateral swimming seta; 28, 29 — apical spine on
exopod and endopod; 30, 31 — spine on second segment of exopod. Scale 100 pm.

Puc. 11-31. Ilyocryptus spinosus x cuneatus, mbpupnas ¢ ms Aox Artopux, Mpaamams: 11—13 — mpeanaspnas wacTs
nocTabAOMEHA IOBEHMABHBIX €amoOK; 14 — Toske y B3pocaoit camxu; 15, 16 — mnpeamaspusie 3ybys;; 17 — amye; 18, 19 —
10cTabAOMMHAABHBIN KOTOTOK M €ro AncrasbHas dactb; 20, 21 — 6asasbHast yacTh aHTEHHSI |, Bup criepean u cboky; 22 — aHTeHHA
I, BuA ¢ AMcTaspHOTO Komma; 23 — amrenna 1I; 24, 25 — AMCTAABHBIN ITMIT M AMCTAABHAS IJeTMHKA 6asaAbHOTO uAeHMKa; 26, 27 —
aNMKAABHAsL M AATE€PaAbHasl IIAaBaTeAbHas IJeTMHKaA; 28, 29 — ammKkasbHbBIC MIMIBI 9K3010AMTA 1 3HAOHOAMTA; 30, 31 — mmm Ha
BTOPOM 4ACHMKE 3K3xomoanTa. Macmrab 100 um.
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Figs 32—39. Ilyocryptus spinosus x cuneatus, limbs of hybrid ¢ from Lough Atorick, Ireland: 32, 33 — limb I and its outer distal
lobe; 34 — limb II; 35, 36 — exopodite and inner portion of limb III; 37, 38 — inner portion of limb IV and V; 39 — limb VL
Scale 100 um.

Puc. 32—39. Ilyocryptus spinosus x cuneatus, mbpuasast ¢ ms Aox Aropuk, Mpaasams: 32, 33 — mora | u ee pHemmHsg
AncTaspHas Aoas; 34 — mora II; 35, 36 — asxsonoaut n BayTpenuss vacts norm 11I; 37, 38 — puyrpennss vacts nor IV n V; 39 —
wora VI. Macmrab 100 pm.
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Table 1. Characters of I spinosus, I. cuneatus and hybrid population between these two species found in Ireland.
Tabanyga 1. [Mpusuaxn I spinosus, . cuneatus n tnbpuAHOT IOIYASIINUY, HaACHHON B MpaaHanm.

. 1. spinosus x I cuneatus
Character 1. spinosus I cuneatus P .
hybrid
A spinule on base on each seta et posterior margin + - +
PR/PL 0.65-0.71 0.43-0.53 0.46-0.49
NT 16-19 8-12 9-13
Preanal teeth partly doubled - + +
Spinules near each preanal tooth + - +
. few, robust or
Denticles on base of postabdomen few, robust numerous, small
absent
NP 6-7 9-12 10-13
Spine on second segment of antennal exopod long + - +
One among four seta on inner-distal margin of limb . +
IV with short setules
Number of setae in gnathobase V 4 6 5-6

Discussion

In Europe, there are four sordidus-like species: 1.
sordidus (Lievin, 1848), I. silvaeducensis Romijn, 1919,
I cuneatus Stifter, 1988, and /. spinosus Stifter, 1988
(see Stifter [1988, 19917]). Of these species, Ilyocryp-
tus from Lough Atorick is the most divergent from /.
sordidus, which possesses a postabdominal claw lack-
ing denticles in the distal portion, the basal segments of
the lateral swimming setae are supplied with additional
long setules, etc. The Lough Atorick population is also
divergent from /. silvaeducensis, which possess a short
preanal margin supplied with 5-8 doubled (mostly)
teeth (see Stifter [1991]). Specimens from Ireland are
similar to 1. spinosus in most diagnostic features (see
descriptions of Stifter [1988] and Kotov et al. [2002]),
but the putative hybrids have a preanal margin signifi-
cantly shorter than that minimally recorded for /. spi-
nosus, and a significantly smaller number of preanal
teeth than 1. spinosus (see Table 1). Note that, unlike
the defensive carapace structures that have been used
to identify bosmind and daphniid hybrids, the ilyocryp-
tid morphological characters studied here lack signifi-
cant variation within species [Kotov, 1999; Kotov et
al., 2002]). We propose that these two peculiarities of
Irish specimens, as well as presence of 1-2 doubled
members among preanal teeth, small and relatively
numerous paired spines on postabdomen (not charac-
teristic of 1. spinosus) are reflections of their hybrid
status, namely, evidence of a relationship with . cu-
neatus. Nevertheless, the numerous small spinules on
the sides of the postabdomen at its base are characteris-
tic of neither 1. spinosus nor I. cuneatus. These spinules
are a likely recapitulation to a primitive state for the
genus. We believe that the ancestral /lyocryptus had

spinules on the postabdomen sides which were very
numerous and not different from setules near preanal
teeth. Apparently, all elements of the armature of the
preanal (preanal teeth, setules near them and on post-
absomen base) and postanal (paired spines, lateral set-
ae and setules near them) margin originated from uni-
form small spines, which covered the entire surface of
the postabdomen (as in the most primitive anomopods
Acantholeberis and Eurycercus [see Smirnov, 1976;
Kotov, 2000].

The Irish population was apparently comprised en-
tirely of hybrids, as no parent species were detected.
Dominance of a lake by hybrid lineages has been pro-
posed for other cladocerans [Lieder, 1956; Taylor &
Hebert, 1992]. This new example of a hybrid cladocer-
an population existing as a separate race ("morpholog-
ical personality" in terms of Lieder [1983]) is the first
cladoceran case outside of Daphniidac, Bosminidae
and Chydoridae. In contrast to the relatively rare /.
spinosus, 1. cuneatus is probably the most common
ilyocryptid species in the Palearctic [Stifter, 1988].
Although 1. cuneatus frequently co-occurs with other
sordidus-like animals, we have never found evidence
of hybridisation in other Palearctic populations. Possi-
bly, interspecific hybridisation in benthic ilyocryptids
is less common than in the pelagic daphniids or
bosminids.
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