Classification of Bivalvia 3

BBeneHue 3THX NOMPABOK NO3BOJSIET OLEHHTh M3MEHEHHME DOAOBONO pas3HooOpasus
ABYCTBOPYATHIX MOJUIIOCKOB BO BpemeHH (Puc. §). Ilpu sToM ang Bcex HapoTpsSAOB, KAk
H OJA4 HH3IHUX NOoAKJIaCCOB GDIOXOHOI'HX, MOXHO KOHCTATHPOBATh 3HAYHUTC/IBHOE CHHU-
XeHue pasHoobpasus B nepmu-tope. O ToM, uTo 3T0 He apredakT, CBA3aHHHIHN C NMONpPaB-
KaMH, CBHAETENBCTBYET OTCYTCTBME TAKOIO CHUXEHHS CPEAM npecHoBoaHbIX Bivalvia. Oc-
TaeTcd NPEANOJIOXHUTh, YUTO 3TO CHHXXEHHE CBA3aHO ¢ rN00aNbHOM MepecTpoHKoi MOPCKUX

SKOCHCTEM.

INTRODUCTION

The present article is the final result of the
work for a construction of the bivalvian higher
classification based on a complex of various
characters i.e. the features of the structure of as
many systems of organs as possible. It is a
continuation of previous works of the author with
co-authors [Scarlato, Starobogatov, 1970, 1975,
1978a, 1978b, 1979a, 1979b, 1983, 1984; Neves-
skaja et al., 1971; 'Starobogatov, 1977]. Our
starting point is that the aim of the taxonomy is
the construction of a classification with maximum
prognostic properties in the other words, a classi-
fication which would allow us to predict maxi-
mum of characteristics of an organism using its
taxonomic position. It requires to use maximum
number of characters of organisms, if possible all
results of study of them by all branches of
biology. Practically the more complete data are
provided by the morphology of Recent animals
and fossil remains of the organisms of past
epochs. However, all the store of characters
should be used with maximum completeness in
spite of its poverty.

It is important to remember during the con-
struction of a classification that each taxon has
three characteristics: 1) unity of origin, 2) bor-
ders, and 3) rank. Neither of these charac-
teristics can be regarded as preferable, nor can be
omitted. One should use the following three
principles for finding these characteristics
[Starobogatov, 1989]. The unity of origin is
determined by the principle of excluding of
polyphyly (often named principle of monophyly
but its reverse formulation is used in practice).
The borders are determined by the principle of
optimal diagnostics. Finally, the taxonomic rank
i$ determined by the principle of unity of level of
differences and integrity of the taxa of equal
rank. It should be underlined that all above said
is true for supraspecific taxa only, because the
biological species concept requires other ways for
evaluation of demarcations and rank of species.

The proposed classification of the class Bi-
valvia is constructed basing on features of sce-

letal-locomotory system (shell, ligament, hinge,
musculature), respiratory-filtrational system
(gill apparatus), alimentary system (stomach),
partially circulatory, excretory and reproductive
systems (heart and coelomic formations), nerv-
ous system (more precisely its central division)
and characters of structure and development of
larvae.

MAIN TRENDS OF MORPHOLOGICAL
EVOLUTION IN BIVALVIA

1. Shell and ligament. The shell of Bivalvia is
regarded traditionally as consisting of two valves
connected by a ligament. However viewing the
ligament consists of the same three layers as the
valve but calcified otherwise and weakly [Yonge,
1978 ] we may regard the shell as spatially curved
plate folded in two at least at the earlier stages of
development' . The comparison with the remai-
ning molluscan classes proves that the primary
position of this plate is dorsal. The shell is
inevitably (by the mechanical reasons) bent
along a straight line in the sagittal plane. Respec-
tively ancestral Bivalvia were able to have
straight-linear dorsal margin of the shell and
lacked umbones. Such a shell (prodissoconch-I)
is found in bivalvian larvae at the rotiger (=veli-
ger) stage or at the corresponding embryonic
stage of bivalves with the direct development.
Transition from such shell to a typical for Bivalvia
shll with umbones is realized by marginal growth.
As a result, the rectilinear part of the dorsal
margin of the valve becomes many times less than
the dimension of the valve and it can be regarded
as initial point of growth but not as a segment of
straight line. The valves grow not only in length
and height during the marginal growth but also
move farther from each other (in connection with
growth of the body volume). This leads to the
situation in which the frontal section of the valve
may be approximated by a segment of loga-
rithmic spiral with sufficient compliance [Thom-
pson, 1959 ]. Such compliance cannot be observed
when the growth of valves is realized by its
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Waller [1978, 1990] proposed another homology of ligament layers. Not discussing his concept I may mention that both valves
of larval (rotiger) shell are connected by periostracum along the straight dorsal border. On the other hand, in spite of different
interpretations of the origin of layers, he did not deny that the function of both resilient layers of ligament is the opening of valves
which determined their position in relation of the axis of valves turning.



