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Unambiguously biramous appendages with a proximal precoxa, well-defined coxa and basis,
setose plate-like epipod originating on the precoxa, and both an endopod and exopod attached
to the terminal end of the basis are described from several living Ostracoda of the order Halo-
cyprida (Myodocopa). These limbs are proposed as the best choice for comparison of ostracode
limbs with those of other crustaceans and fossil arthropods with preserved limbs, such as the
Cambrian superficially ostracode-like Kunmingella and Hesslandona. The 2nd maxilla of
Metapolycope (Cladocopina) and 1st trunk limb of Spelaeoecia, Deeveya and Thaumatoconcha
(all Halocypridina) are illustrated, and clear homologies are shown between the parts of these
limbs and those of some general crustacean models as well as some of the remarkable crusta-
cean s.s. Orsten fossils. No living ostracodes exhibit only primitive morphology; all have at least
some (usually many) derived characters. Few have the probably primitive attribute of trunk
segmentation (two genera of halocyprid Myodocopa, one order plus one genus of Podocopa,
and the problematic Manawa); unambiguously biramous limbs are limited to a few halo-
cyprids. Homologies between podocopid limbs and those of the illustrated primitive myodo-
copid limbs are tentatively suggested. A setose plate-like extension, often attached basally to a
podocopid protopod, is probably homologous to the myodocopid epipod, which was present
at least as early as the Triassic. Somewhat more distal, less setose, and plate-like extensions,
present on some podocopid limbs (e.g., mandible), may be homologous instead to the exopod
(clearly present on myodocopid mandibles). The coxa (or precoxa) is by definition the most
basal part of the limb. A molar-like tooth is present proximally on the mandibular protopod of
many ostracodes; it is the coxal endite and projects medially from the coxa (or proximal proto-
pod). The Ostracoda is probably a monophyletic crustacean group composed of Myodocopa
and Podocopa. All have a unique juvenile (not a larva) initially with three or more limbs. Except
that juveniles lack some setae and limbs, they are morphologially similar to the adult. Thus the
following suite of characters in all instars may be considered a synapomorphy uniting all Ostra-
coda: (1) Each pair of limbs is uniquely different from the others. (2) The whole body is com-
pletely enclosed within a bivalved carapace that lacks growth lines. (3) No more than nine pairs
of limbs are present in any instar..(4) The body shows little or no segmentation, with no more
than ten dorsally defined trunk segments. No other crustaceans have this suite of characters. A
probable synapomorphy uniting the Podocopa is a 2nd antenna with exopod reduced relative
to the endopod. OOstracoda, Myodocopa, Crustacea, Podocopa, homology, morphology.
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Hou et al. (1996) recently published an important good
description of the first known appendages of a fossil
taxon, the Bradoriida, previously known only from
bivalved carapaces and often consigned to the crustacean
class Ostracoda. The limbs of Kunmingella, a well-pre-
served early Cambrian bradoriid from the soft-bodied
‘Chengjiang’ Lagerstitte of China, identify the group as
arthropods, but neither as ostracodes nor even as crusta-

ceans s.str. by their definition of these taxa. We agree
with Hou et al. that Phosphatocopina (Miiller 1979)
(another group of bivalved fossils with limbs), also are
not Ostracoda (see below). All other Cambrian fossils
presently assigned to the Ostracoda are known only from
bivalved shells and lack any diagnostic characters that
could assign them to a particular Holocene ostracode
taxon. We agree with Hou et al. (1996) that all such


mailto:acohen@neteze.com
mailto:jwmartin@bcf.usc.edu

252  A.C. Cohen, J.W. Martin & L.S. Kornicker

Cambrian records of Ostracoda are presently doubtful;
no one knows what strange, possibly non-ostracode,
limbs once lay within their carapaces.

We applaud Hou et al. (1996) for presenting a remark-
able description of difficult material and for being suita-
bly cautious in some of their conclusions. However, we
regret a need to clarify the homologies of Holocene ostra-
code limbs, confusingly exemplified in their single figure
showing the limbs of a Holocene ostracode with relatively
derived limb characters (Hou et al. 1996, Fig. 8). The first
problem is the unfortunate choice for this figure of an
ostracode suborder, Bairdiocopina (Bythocyprididae,
Maddocks 1976, p. 195), that is a typical ostracode in the
sense of abundant distribution, but not representative of
relatively primitive limb characteristics within the Ostra-
coda. The second problem is that in the same figure the
black color used to indicate the ‘exopodite’ is unfortu-
nately almost an imperceptibly lighter black than the
black used to indicate the ‘coxa’. In addition, those con-
fusing labels appear to be incorrectly applied to three of
the limbs.

We agree with Hou et al. (1996) that the Ostracoda is
an important group of Crustacea, and because the affin-
ities of Ostracoda to other Crustacea are still unclear, we
present more information on the homology of the limbs
of some Holocene ostracodes. Ostracodes live world-
wide in the ocean (most species) from intertidal to
abyssal depths (7,000 m), as well as in a variety of fresh-
water and a few terrestrial habitats. This large group
comprises the vast majority of crustacean fossils. So com-
mon and diverse are the calcarcous ostracode shells in
fossil deposits and in marine sediments today that they
have been called accessory minerals of the biosphere
{Kaesler 1987).

We agree with Boxshall (1998, p. 166) that appendage
characters are important in understanding phylogenetic
relationships. Thus, we focus here on illustrations of some
of the most primitive limb character states present in
extant ostracodes with some interpretations of their crus-
tacean homologies. Many of our figures and interpreta-
tions were first given in an oral presentation (Kornicker &
Cohen 1993), which included preliminary results of a cla-
distic analysis of the Myodocopa and certain Podocopa,
an analysis which is still incomplete. This paper is one step
toward completion of that project. No one knows what
outgroup is appropriate for Ostracoda; proposing homol-
ogies between many ostracode characters and those of
possible outgroups is basically still guesswork. A new
crustacean ground plan and model ancestral ostracode
are also far beyond the scope of our paper and for the
same reasons. We limit ourselves in this paper to demon-
strating those limb characters that we can with some con-
fidence label as homologous with crustacean limb parts
and character states that we can reasonably propose as
primitive/symplesiomorphic within the Ostracoda.

LETHAIA 31 (1998)

Are ostracodes, as currently defined,
monophyletic?

We acknowledge the possibility that the Myodocopa and
Podocopa might not comprise a monophyletic group
{e.g., Vannier & Abe 1995, Text-fig. 18; Spears & Abele
1998), but regard it more parsimonious and useful to
assume that they do, considering the many similarities
between them, at least some of which are probably
derived. In particular, no other crustaceans have nauplii
or hatching juveniles that so closely resemble adult ostra-
codes in limb and carapace morphology.

The presence of the following suite of ostracode charac-
ters in all instars is proposed as a synapomorphy uniting
all Ostracoda: (1) Each pair of limbs is uniquely different
from the others. {2) The whole body is completely
enclosed within a bivalved carapace that lacks growth
lines. {3) No more than nine pairs of limbs (plus furcae;
see below) are present in any instar {including copulatory
limbs, and sometimes limb-like ‘brush organs’, Cohen &
Morin 1997); the last adult limb {usually the 8th pair) is
always the copulatory limb. (4) The body shows little or
no segmentation; trunk segmentation is present in some
primitive ostracodes only, none of which have more than
ten dorsally defined trunk segments. In podocopid (but
not myodocopid) ostracodes, the paired furcae are ven-
troanterior to the anus and are accordingly considered by
some experts to be homologous to crustacean uropods,
ie.a 10th pair of ostracode limbs (Maddocks 1982; Ather-
such ef al. 1989); however, the furcae of the crustacean s.s.
‘maxillopod’ fossils Bredocaris and Skara have the same
position, according to Walossek & Miiller (1992). Seg-
mentation of the head is indicated only by the five paired
limbs of that region (see below). The first instars of ostra-
codes differ from adult ostracodes only in lacking some
limbs and setae. First instars of some Podocopida have as
few as three limbs, and are probably homologous with
crustacean naupliar larvae in that respect, but cannot be
termed larvae, because they resemble adult ostracodes
and undergo no metamorphosis.

Thus we assume, as have most previous workers, that
Ostracoda is a monophyletic assermblage. Presently, ostra-
codes are sometimes provisionally assigned to the Class
Maxillopoda (which also includes the Copepoda and
Thecostraca and a varying number of additional taxa) on
the basis of some perhaps homologous morphelogical
features: a medial naupliar eye with three cups and tapetal
layer (present in most Myodocopida and many Podocop-
ida) and reduction in body size and limb number. Recent
molecular analysis (published since submission of this
paper) indicates (but with little support) that both Ostra-
coda and Maxillopoda may be paraphyletic, that Myodo-
copa may possibly be related to Copepoda, and that
Podocopa may be related to Branchiura and Pentastom-
ida or may not be Crustacea (Spears & Abele 1998).






