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Figures 54-55 Scanning electron micrographs of Metacyclops laurentiisae: 54 — female, fifth leg ventrally (scale = 10 pm);

55 — female, sixth leg laterally (scale = 4.3 um).

Metacyclops, but the real systematic position for
many of those remains elusive owing to the
standards of description at the time they were
described (Karanovic, 2004). Many morphological
features within the genus are extremely different,
which raises the question as to its monophyly and
validity. The antennula, for example, can be
composed of nine, ten, 11, 12, or even 17 segments
(although in a majority of species it is composed of
11 or 12 segments), and second endopodal segment
of the fourth swimming leg can be armed apically
with one or two spines, or even with just one seta,
or one seta and one spine. The shape of the fifth leg
also differs markedly between species, but because
this appendage is very small and difficult to
describe it has often been underused in species
descriptions, despite its general shape being one of
the main generic features (Figure 54). It is highly
possible that a more detailed examination of the
fifth leg, along with many other currently neglected
characters, will result in splitting the genus
Metacyclops into several different genera. Fiers
(2001) took an initial step it that direction, when he
transferred two Australian species into a separate
new genus. Recently I have established a new genus
(Karanovic, 2004) to accommodate another
Australian species: M. fiersi De Laurentiis, Pesce
and Humphreys, 2001. In contrast Plesa (1981)
attempted to unite the three genera Apocyclops
Lindberg, 1942, Psammophilocyclops Fryer, 1956, and
Metacyclops Kiefer, 1927, as subgenera of the genus
Metacyclops, but without sufficient justification (see
Reid, 1987; Karanovic, 1999). A proper revision of
the genus Metacyclops, with careful reexamination
(especially details of the antennulae, antennae and
mouth appendages armature) and redescription of
many species is certainly needed before
phylogenetic studies can be conducted.

However, one group of species seems to be not
only an easily recognizable morphological group,
but a phyletic group as well. It has a clear Eastern

Gondwana connection (Africa, India, Australia and
New Zealand) and I named it the “trispinosus”-
group (Karanovic, 2004) after M. trispinosus
Dumont, 1981, because this species’ name contains
the main distinguishing character: only three spines
on the second exopodal segment of all the
swimming legs. Besides the African M. trispinosus,
which was described by Dumont (1981), the
“trispinosus”-group also includes the following five
species: M. arnaudi (Sars, 1908) from Australia (Sars,
1908); M. laurentiisae Karanovic, 2004 also from
Australia (Karanovic, 2004); M. margaretae
(Lindberg, 1938) from India (Lindberg, 1938); M.
monacanthus (Kiefer, 1928) from New Zealand
(Kiefer, 1928); and M. pilanus Karanovic, 2004 from
Australia. The new species described in the present
paper also belong to this group, which means that
Australia is the centre of diversity (with five out of
eight species), although this could be a collecting
bias. Two apical spines on the endopod of the
fourth swimming leg is a symplesiomorphy of the
African M. trispinosus and Indian M. margaretae,
which also share relatively short and subequal
principal apical setae on the caudal rami. Both these
species are surface water inhabitants (see Lindberg,
1938; Dumont, 1981). All other species of the
“trispinosus”-group have an apomorphic endopod
of the fourth leg, with just one apical spine. They
are all Australian species, except M. monacanthus
which was described from the Lake Ellesmere near
Christchurch in New Zealand (Kiefer, 1928). This
latter species is also a surface water inhabitant and
is only partially described. Unfortunately, we know
nothing about its antenna or mouth appendages,
although I believe they are very similar to those of
M. arnaudi since Kiefer (1928) wrote: “Cyclops
monacanthus nov. spec. besitzt eine auffallende,
ohne Zweifel auf Verwandtschaft beruhende
Ahnlichkeit mit C. arnaudi Sars”. However, a
detailed redescription of this species is necessary
before it can be further discussed phylogenetically.



The genus Metacyclops in Australia

Of the five Australian species of the “trispiniosus”-
group, only one, M. armaudi, is a surface water
inhabitant. As previously mentioned, this species
was described from a swamp at St. Arnaud in
Victoria by Sars (1908). It is morphologically very
similar, and probably phylogenetically very close,
to two sympatric subterranean species from the
Murchison Region: M. laurentiisae and M. pilanus.
They all share a plesiomorphic antenna
morphology, with the exopod present and the
second endopodal segment with the full armature
(nine setae). As depicted on the proposed phyletic
tree for the “trispinosus”-group (Figure 45) I assume
that M. arnaudi has separated earlier from the
common ancestor than M. laurentiisae and M.
pilanus, but this may not necessarily be the case and
probably only an molecular analysis could give us a
more accurate answer. These three species can be
distinguished from ecach other only by details in
their habitats and caudal rami shape. The two new
species, on the other hand, have an antenna without
an exopod and the second endopodal segment with
only six setae, which is a synapomorphy that
separates them at once from the three other
representatives of this group in Australia.
Metacyclops kumberleyi sp. nov. is distinguished from
other members of the group by at least two
autapomorphies: the exceptionally long dorsal seta
on caudal rami (Figure 9) and the maxilliped with
only seven armature elements (Figure 17). It differs
from M. pilbaricus sp. nov. also by the habitus shape
from dorsal view (Figures 1 and 3), seminal
receptacle (Figures 4 and 30), caudal rami shape
(Figures 9 and 35) and the fifth leg (Figures 21 and
38). Metacyclops kimberleyi has enormous maxillae
(Figure 8), which extend far away from the body,
although there is nothing unusual in the
morphology of these conservative appendages
other than their size. This may be one of the
preadaptations for a predatory way of life, which
may be further supported by its robust habitus and
large body (for a subterranean species) and also by
the morphology of the maxilliped, which is
equipped with fewer but much stronger setae and
looks like a more powerful grasping organ than in
other members of the “trispinosus”-group.
Metacyclops pilbaricus can be distinguished from
each member of the group by a number of
characters, but the only clear autapomorphy of this
species 1s its unusual body shape (Figure 3), which
is more harpacticoid-like (without very obvious
distinction between prosome and urosome). It
should be also noted here that both M. kimberleyi
and M. plbaricus have a very smooth surface of all
somites and appendages (Figures 46, 48 and 50),
while M. laurentiisae and M. pilanus have numerous
cuticular pits (Figures 46, 49, 51 and 53). The
situation of this character is not known in M.
arnaudr. Although there is little doubt that the five
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Australian representatives of the “trispinosus”-
group share a common ancestor, the phylogenetic
position of this group within the genus Metacyclops,
as well as the position of the other two Australian
Metacyclops, is currently unclear. These questions
are not always easy to answer even in groups where
we have a full set of morphological, physiological,
behavioral, ecological and molecular characters, so
they would need to wait until at least a proper
morphological revision of the genus Metacyclops can
be presented.

As the genus Metacyclops in Australia already has
seven valid species, a key to aid in their
identification is presented below as well as a map
of their distributions (Figure 45).

Key to the Australian Metacyclops species
1. Swimming legs with second exopodal segment

spine formula 3.3.3.3 ... 3
Spine formula different ... 2
2. Spineformula3.44.3 i

................... M. superincidentis Karanovic, 2004

Spine formula 3.4.4.2
............................. M. mortoni Pesce et al., 1996

3. Exopod of antenna present; second endopodal
segment with 9 setae ... 4

Exopod of antenna absent; second endopodal
segment with 6 setae ... 6

4. Caudal rami not more than 4 times as long as
WIAL oo 5

Caudal rami about 7 times as long as wide ......
.................................... M. arnaudi (Sars, 1908)

5. Dorsal seta on caudal ramus shorter than
outermost apical O i e
........................ M. laurentiisae Karanovic, 2004

Dorsal seta longer than outermost apical one ..
............................... M. pilanus Karanovic, 2004

6. Dorsal seta on caudal ramus about as long as
FAMUS oo M. pilbaricus sp. nov.

Dorsal seta more than twice as long as ramus .
......................................... M. kimberleyi sp. nov.
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