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ERIDOSTRACA — A NEW SUBORDER OF OSTRACODS AND ITS
PHYLOGENETIC SIGNIFICANCE

Abstract. — This paper reports the results of investigations on the structure and
texture of multilamellar ostracod carapaces and of comparative studies on the
microstructure of the shell in Leperditiidae Jones and Healdiidae Harlton. The
writer’s inferences are that the multilamellar ostracod carapace has been derived
from Conchostraca (Phyllopoda) with concentric growth lines. The consequent
result is the separation of the group Eridoconchinae Henningsmoen into a distinct
suborder — the Eridostraca. A new genus, Aberroconcha, has been established in
this suborder and two species from the Middle Devonian of Poland are described
as new: Aberroconcha plicata and A. devonica. Moreover, one new species of
Eridoconcha Ulrich & Bassler, equally of Devonian age, is described: Eridoconcha
granulifera. A concept of the diphyletic origin of ostracods is postulated, based on
the morphology and microstucture of their carapace.

INTRODUCTION

The here reported results of studies on the origin and structure of
the ostracod carapace do not clear up all the problems concerning this
matter. The question, given here the most attention, is that of the
occurrence of multilamellar shells of certain ostracods which have, since
long, been recorded in palaeontological literature and known as Erido-
conchinae Henningsmoen, 1953. Detailed studies on the morphology of
the carapace of Ordovician and Devonian representatives of these
ostracods reasonably suggest their separation into a new suborder, for -
which the name Eridostraca is introduced.

The shells of these ostracods are multilamellar, being composed of
up to 11 lamellae underlying one another and expressing the successive
growth stages. In morphology and structure they resemble the carapace
of Conchostraca (Phyllopoda). In these, however, the carapace is made
up mostly of chitin, or of chitin permeated with calcium carbonate, less
often of calcium carbonate only. To the new suborder Eridostraca the
writer has referred, besides the genus Eridoconcha, in 1923 established
by Ulrich and Bassler, also his new genus Aberroconcha described in the
present paper, as well as genera with the carapace up to 6 lamellae,
sometimes even only unilamellar, but displaying clcse morphological and
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genetic relationships with the just mentioned genera. Such are the genera
Cryptophyllus Levinson, 1951, Milleratia Swartz, 1936, Schmidtella Ulrich,
1892, and probably Paraschmidtella Swartz, 1936. The above enumerated
genera correspond to a morphological series permitting to understand
the origin of the unilamellar carapace of typical ostracods.

The supposition here made as to the derivation of the ostracod
carapace from a conchostracoid type is based on a purely theoretical
conception, advanced in 1892 by the zoologist Grobben. It is confirmed
by fossil material with regard to the Eridoconchidae and to the genera
Cryptophyllus Levinson, Milleratia Swartz and Schmidtelle Ulrich,
probably also to the family Conchoprimitiidae Henningsmoen (emend.
Pokorny, 1958). On the other hand, the Leperditiidae Jones, 1856, owing
to fundamental structural differences of the carapace, have most probably
different ancestors, not closely allied with Eridostraca n. subordo.

The ancestors of the multilamellar ostracods may possibly ke certain
Conchostraca with concentric growth lines, such as the Lower Cambrian
genera Fordilla Walcott and Lepiditta Matthew, known already from
the Lower Cambrian and united by Kobayashi (1952) into the family
Lepidittidae. On the base of ornamentation their carapace may be
presumed to have consisted, similarly as in representatives of recent
Conchostraca, of numerous lamellae underlying one another. It is not
impossible that these forms may have been the ancestors not only of
the Palaeozoic, but also of the living representatives of this group of
animals. Eridostraca may possibly also have evolved from this assemblage
of forms. The evolution of this group was expressed by the gradual
increase of the ability to moult, which finally led to the development
of a strong, -unilamellar carapace of the ostracoid type. The above
considerations have suggested a revision of Levinson’s (1951) hypothesis,
known as the ,retention of moults” which, it is shown, does not
adequately interpret the occurrence of multilamellar shells.

The hypothesis here advanced, as regards the carapace of ostracods
consisting of successive moultings, is based, in the first place, on an
analysis of the structure of multilamellar valves of living Conchostraca
whose carapace, formed of successive instars, increases throughout the
animal’s life-time. Analogous conditions must have occurred in the group
of Eridostraca. Their carapace consists of calcareo—chitinous lamellae
displaying a cryptocrystalline microscopic structure. In this it does not
differ from representatives of the group of Palacccopa, the Leperditiidae
Jones excepted. The latter ostracod group is known to have the carapace
built of distinct calcite prisms. A similar structure of the shell is likewise
noted in one of the most primitive Podocopa (sensu G. W. Miiller, 1894),
namely the Healdiidae Harlton, 1933. Studies on the microstructure of
the carapace of Eridostraca and many representatives of the Beyrichiacea
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Jones, 1854, have revealed many features in common, while fundamental
structural differences.have been ascertained in this respect in Leper-
ditiidae and Healdiidae. Detailed comparative studies of the shells in
these groups suggest the origin of the wostracoid carapace to have been
associated with many groups of Cambrian crustaceans referred to Archaeo-
straca Claus. This problem, however, is far from being definitely cleared
up in the present paper. Some light only is being thrown on phylogenetic
relations, suggested by shell structure, but these call for additional more
extensive comparative studies in other groups.

The basic and comparative materials used in preparing this paper
include: Cambrian representatives of the Archaeostraca (collected by
late Prof. J. Samsonowicz), fossil and living Conchostraca and many
groups of ostracods from various periods and regions. The basic material
has been collected from Middle Devonian strata in the Holy Cross
Mountains — Goéry Swietokrzyskie (the kysogoéra region) which
represents a classical section of that age in Poland. Abundant ostracods of
this section indicate close connections with the Devonian ostracod fauna
in the Eifel Mountains. The occurrence is here noted of ostraced species
and genera, lately recorded from Western Germany (Krdmmelbein, 1950,
1952, 1953, 1954, 1955), namely: Polyzygia symmetrica Glrich (Adam-
czak, 1956), Poloniella tertia Krommelbein (Adamczak, 1959), Bairdia
seideradensis Krémmelbein (Pribyl, 1953), representatives of Koztow-
skiella (Ptibyl) and many species belonging to the genera Bairdiocypris
(Kegel), Pachydomella Ulrich, Condracypris Roth, and others. It is not
excluded that a number of them may be used in stratigraphic correlation
of these far distant areas.

Faunal similarities are likewise noted with analogous deposits in the
Soviet Union, in the first place with the ,,Main Devonian Area” where
the presence has been ascertained of the same species as those occurring
in the Holy Cross Mountains, partly also in Western Germany, namely:
Polyzygia symmetrica Girich (Adamczak, 1956), Poloniella (= Dizygo-
pleura) curta (Polenova) and Bairdia seideradensis Krommelbein. There
is a number of genera common to all these areas, such as Bairdiocypris
(Kegel), Euglyphella Warthin (Polenova, 1960c), Bufina Coryell & Malkin
and others occastonally represented by extremely numerous species. Some
faunistic elements of the Liysogéra region are likewise present in North-
-American faunas, such are: Poloniella cingulata Warthin, Ponderodictya
punctulifera (Hall), Eridoconcha rugosa Ulrich & Bassler, E. arsiniata
(Stover), Ctenoloculina cicatricosa (Warthin) and the genera Aberroconcha
n. gen., Hollinella Coryell, Abditoloculina Kesling, and others.

The excellent state of preservation of ostracods from the Devonian
of the Holy Cross Mountains, their diversity and abundance, make this
region one of marked palaeogeographical interest. It is a cross-road of



32 FRANCISZEK ADAMCZAK

faunal elements from the east and the west, as is among others also
indicated by the presence of representatives of Eridoconchidae. Genera
of this group (Aberroconcha n. gen. and Eridoconcha Ulrich & Bassler)
have a very wide geographic and stratigraphic range. Beginning with
the Ordovician they occur throughout the United States of America,
as well as in the Siberian Platform (USSR) and in later times (Devonian)
in Europe, too.

Use has been made in the preparation of this paper of fossil material
collected from four Middle Devonian profiles, involving Couvinian beds
at Wydryszéow and Grzegorzowice, and Givetian — at Skaly and Swie-
tomarz-Sniadka. Devonian outcrops at the just mentioned localities have
yielded, in addition to ostracods, representatives of Tabulata (Stasinska,
1958), Tetracoralla (Rozkowska, 1954, 1956), Brachiopoda (Biernat, 1954,
1959) and Trilobita (Kielan, 1954; Osmolska, 1957). The ostracod fauna
is diversified and many species are very abundant, however such
groups as the Eridoconchidae are extremely rare. On the whole, only
some scores of specimens belonging to species of the genera Aberroconcha
n. gen. and Eridoconcha Ulrich & Bassler have been discovered in the
material containing many tens thousands of various ostracod carapaces.
These have been obtained by washing marly and marly-argillaceous
rocks more than half a ton in weight. With a few exceptions, the specimens
are in a very satisfactory state of preservation. The shells are often
filled with calcite, thanks to which very delicate internal chitinous
structures have not been damaged.

Besides forms described at some length in the present paper, the
writer had the advantage of having at his disposal comparative material
collected outside of Poland, most useful in his studies on the structura
and texture of the carapace. Very valuable specimens of Aberroconcha
from the Ordovician of the Siberian Platform have been most kindly
supplied by Dr V. A. Ivanova of the Palaeontological Institute in the
Academy of Sciences of U.S.S.R. in Moscow. These have been likewise
described and included in the chapter on systematics. Moreover, several
specimens of representatives of the genera ,Eridoconcha” and Crypto-
 phyllus Levinson have been graciously sent by Dr S. A. Levinson of
the Humble Gil and Refining, Co. of Houston, Texas. Specimens of
Conchoprimitia Opik were received through the courtesy of Dr A. I
Netzkaja from the VNIGRI Institute of Leningrad, while many Devonian
species from the Soviet Union have been kindly contributed by Dr
E. N. Polenova of the same Institute.

For the sake of comparison the writer has made use of living
Adriatic ostracods turned over to him by Dr J. Matecki of the Palacozoo-
logical Laboratory at the Academy of Mining and Metallurgy of Cracow,
also of Conchostraca (Estheria sp.) kindly supplied by the Zoological
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Institute of the Warsaw University. Moreover the writer has found some
interesting material of Conchostraca among Prof. R. Kozlowski’s material
of Upper Silurian rocks from Podolia. Many valuable specimens have also
been collected by the writer from Ordovician and Silurian erratic blocks
in Poland.

The present paper has been written at the Palaeozoological Laboratory
of the Warsaw University, under the guidance of Prof. R. Kozltowski,
to whom the writer here expresses the warmest thanks for the unrestricted
assistance tendered to him. Acknowledgements are also due to all the
persons mentioned hereabove, for their friendly attitude in making
available to him so many, often very valuable, specimens.

The drawings and figures in this paper have been done by Mrs
K. Budzynska and Mrs D. Platajs, the microscopic sections have been
photographed by Miss L. RBuszczewska, the English translation of this
paper has been made by Mrs J. Humnicka, and the writer thanks them
cordially, too.

METHODS

Problams here discussed concerning the origin and phylogeny of
ostracods have been studied in the first place on an analysis of the
skeletal parts of fossil forms. Particular attention was focussed on the
structure and microscopic texture of shells. Palaeontological literature
contains but very meagre data connected with such problems. Compara-
tive systematic studies of this type have not, thus far, been made of shells
pertaining to different groups of ostracods, even though they have
proved of importance in what phylogeny is concerned. This is all the
more so considering that criteria for recent forms cannot always be used
in the case of many fossil groups. These studies necessitate very special
and time-consuming methods, such as thin precisely oriented sections,
serial sections, fluoridization (Sohn, 1956; Upshaw, Todd & Allen, 1957),
treatment of shells in acids, ete.

The complicated structure of the carapace of FEridoconchidae
Henningsmoen has, in the first place, been investigated by means of
serial sections and fluoridization. The latter method is a very helpful
one since it permits the observation of internal morphology without
destroying the shell. The sections through carapaces of Eridoconchidae,
as well as of Leperditiidae Jones and Healdiidae Harlton, have led to
a thorough knowledge of their structural elements having taxonomic
significance. By those methods it has been possible to clarify the
complicated internal structure of the carapace of Aberroconcha n. gen.
The dorso-central parts of carapace lamellae invaginated into the interior
of the valve (fig. 1), occupy a space hardly 0.1 mm in width. In order
to ascertain the exact sequence of the growth stages and their mutual

3 Acta Palaeontologica Nr 1
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relation, the section must cut these elements centrally, for outside of the
area of maximum convexity of lamellae they are intimately confluent
and resemble the structure of valves in the genus Eridoconcha Ulrich
& Bassler. Observations of valves in fransversal plane were supplemented
by serial sections (text-pl. I), cut parallel to the longitudinal axis of the
carapace. These serial sections have made it possible at least partly to
reconstruct the spatial structure of the shell and the mode of development
of the dorsal part (fig. 2 and 6).

On thin slides the presence has been ascertained in wvalves of
Bairdiocypris (Kegel), Pachydomella Ulrich and Condracypris (?) sp. of
an internal, extremely thin and strongly chitinized lamella (fig. 14 A-C).

As has already been mentioned above, fluoridization of shells is
markedly helpful in the morphological studies of the carapace. Moreover,
this method has been used when investigating the structure of the
carapace. Recent ostracod valves are known to consist of three layers,
the outer and the inner ones being chitinous, the middle one — calcareous.
Among fossil forms a three-layered carapace has been ascertained in
Leperditiidae only (Levinson, 1951). In other groups of fossil ostracods
the carapace is not so well differentiated. Though a kind of inner layer
has been noted in Bairdiocypris iixheimensis (Kegel), particularly so
within the free marginal area (Krommelbein, 1952, pl. 4, fig. 1 a-c),
Krommelbein's interpretation (l.c., p. 322) of that occurrence arouses
some doubts (comp. p. 66—66 of the present work). No such structures
have been observed on thin slides of the carapace of Palaeocopa, whose
shell is colourless and with a cryptocrystalline structure.

Fluoridization and thin slides cut through shells of various groups of
Palaeozoic ostracods have revealed the presence in Leperditiidae and
Bairdiocypris sp., as well as in other Podocopa (Condracypris (?) sp.), of
a distinctly three-layered structure (fig. 13 A, B), while in representa-
tives of Palaeocopa the carapace is most commonly two-layered (fig. 12 C;
pl. 11, fig. 1). In the course of fluoridization of shell, e.g. in Leperditiidae,
the prismatic structure is not obscured, but quite contrary it becomes
more stressed (pl. II, fig. 7). On the other hand, in Podocopa which have
the shell with extremely fine calcite prisms, the primary microstructure
is sometimes completely effaced (pl. 1I, fig. 5).

In the group of Palaeocopa (the Leperditiidae excepted) presence of
muscle scars is still an open question. In spite of the use of diverse methods
such as fluoridization, polishing of the outer shell layer and cutting of thin
slides, etching of shells by weak acid solutions, immersion in liquids with
strong light refraction, particularly so in monobromnaphtaline (Triebel,
1941), no adequate results have been obtained. These methods have only
revealed the position of the muscle attachment which, as a rule, is
indicated as a rounded area with stronger light refraction. In what the
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muscle scars are concerned, excellent results have been obtained in
Bairdiocypris sp. by treatment in a weak solution of hydrochloric acid,
and for Buairdia sp. by fluoridization of shells.

In treating rocks yielding ostracod shells, marly and argillaceous
deposits have been washed in water after being reduced to fragments
by means of Glauber salt or lixiviation. In the case of limestone rocks
roasting at high temperature (up to 900°C) and rapid cooling in water
have been used. For this purpose the sediment was broken up into frag-
ments of ca. 3 cm, which crumbled up after being subjected to repeated
heating and cooling. A disadvantage of this method is the large per-
centage of damaged shells (particularly so in the case of larger ostracods
and of strongly ornamented forms). Sudden femperature change
did not cause such strong disintegration of the shell in small and smoother
forms resulting in a smaller number of damaged specimens. Neither does
their microscopic structure alter, but they become whiter than the
uncalcinated specimens, and covered with a minute network of cracks.
By using the above described method it has been possible to isolate
from the rock numerous shells of various groups of ostracods which have
served as comparative material in the preparation of the present paper.

TERMINOLOGY

The terminology here used to define the morphological elements
of the carapace of Eridoconchidae Henningsmoen is taken partly from
earlier palaeontological and zoological works concerning Conchostraca
(Grube, 1865; Raymond, 1946; Novoshilov, 1954, 1960). Terms accepted
for and used in papers on ostracods (Schmidt, 1941; Hessland, 1949;
Kesling, 1951 c¢; Jaanusson, 1957; Triebel, 1958 b) and other groups of
animals have been introduced by the writer. *Here below are given the
morphological definitions for the main structural elements of the carapace
in Eridoconchidae. Definitions of terms concerning the structure of the
carapace in other ostracods cited in this paper are not given since they
are commonly known and used. Brief explanations only accompany their
illustrations.

Nauplioconch = shell of the first (post-embryonal) growth stage,
forming the umbo on a multilamellar carapace (fig. 1).

Multilamellar carapace = a carapace consisting of moults not shed
off during growth. The most common occurrence of this type of
carapace is encountered in the Conchostraca.

Lamella = an instar or a moult stage corresponding to a given
growth phase of the multilamellar carapace with which it is closely
morphologically connected. In a single lamella, not yet quite calcified,
the following parts may be distinguished: a proximal calcified portion,
by the present writer commonly referred to as the dorsal or hinge

3%
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lamella, the central one consisting of chitin — hence the chitin lamella,
and finally the distal lamella, calcified as the dorsal one, and including
the growth band (Raymond, 1946; Novoshilov, 1954) whose peripheral
ends form the free edge of the shell during successive growth stages.
At the base of the invagination of the lamella occurs a semicircular list.

91

H
'
Fig. 1. — Aberroconcha plicata n. sp., combined diagram viewed from the anterior
part of the carapace
A nauplioconch, B-J successive growth stages, 1 hinge, 2 dorsal lamellae, 3 growth bands
(distal part of lamella), 4 interlamellar chamber, 5 chitinous lamella, 6 concentric groove,
7 free edge, 8 growth lines (concentric groove), 9 dorsal margin, 10 semicircular list.

Growth band = the outer distal part of the carapacial lamella,
corresponding to adventral structures (Jaanusson, 1957) in ostracod
carapaces from the Palaeocopa group. On a multilamellar carapace
these elements are called concentric rings (Ulrich & Bassler, 1923a),
ridges (Lievinson, 1951), which indicate the number of lamellae com-
posing the carapace. The particular growth bands are separated by
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grooves, the so-called growth lines (Raymond, 1946; Novoshilov, 1954).

Interlamellar chambers = free spaces produced by chitin lamellae,
invaginated into the interior of the valve. Neither their origin nor
function is fully understood (comp. p. 56—57).

Bisecting line (Jaanusson, 1957) = a dark line (Adameczak, 1958)
cutting — parallel to the surface of shell — the adventral structures.
It constitutes the first stage (sinus) in the formation of a small free
space within the growth band, in the present paper referred to as the
lacuna.

GENERAL PART

ON THE ORIGIN OF OSTRACODS

The origin and phylogeny of ostracods have not as yet been definitely
clarified. Many of the problems connected therewith are still highly
hypothetical. Zoological and palaeontological concepts advanced with
regard to the phylogeny of these animals often disagree. A distinct
lack is felt in this field of a constructive theory supported by both —
palaeontological and recent materials. Neither will a solution of these
problems be found in the views of Pokorny (1953, 1954, 1958), based
on investigations of earlier authors (Mliiller, 1894; Raymond, 1946), or
in the classification and new systematic groups introduced by him.
Many of the ostracod groups differentiated by Pokorny are not mutually
related (Leperditiida Pokorny, Beyrichiida Pokorny, Podccopida Po-
korny).

In spite of the great abundance of the available fossil material it
has not been possible more closely to correlate many of the extinct
ostracod groups with the living forms. Essential differences occur even
among fairly well known groups of primitive ostracods, to which in
the first place belong Leperditellidae Ulrich & Bassler, 1906, and
Leperditiidae Jones, 1856. Even though some authors (Bassler & Kellett,
1934; Henningsmoen, 1953a) unite these groups into one superfamily, the
Leperditacea, yet this standpoint has not been commonly accepted!.

In what regards the Leperditellidae and the division of this family
by Henningsmoen (1953a) into smaller taxonomic units: Leperditellinae
Ulrich & Bassler, 1906, Eridoconchinae Henningsmoen, 1953, Concho-
primitiinae Henningsmoen, 1953, this conception was then quite correct
and expressed the opinions held and the state of knowledge at that

1 Quite recently the genus Aparchites Jones, 1889, has by Polenova (1960b)
been included into the Leperditellidae. Eo ipso, this family has automatically
become a synonym of Aparchitidae Jones, 1901 (Pokorny, 1958). Moreover, Polenova
has erected the superfamily of Aparchitacea to contain the families: Aparchitidae,
Graviidae Polenova, Aechminidae Bou&ek. This group, together with the Leperdi-
tacea, has been included into the Leperditiida Pokorny.
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time concerning the morphological structure of shells of this group.
Recent investigations, and particularly so data relating to the internal
structure of Eridoconchidae have revealed some fundamental structural
and morphological differences (fig. 2). Since they involve not only the
remaining subfamilies of Leperditellidae, but the Palaeocopa as a whole,
too, they have — on the base of their multilamellar carapace -— been

Fig. 2. — Aberroconcha plicate n. sp., schematic drawing of the carapace, oriented
slightly obliquely towards the anterior part. Left valve shows in cross section
a reconstructed spatial picture of chitinous lamellae.

separated by the present writer into a distinct family, the Eridocon-
chidae, and placed in a new suborder — the Eridostraca. This new group
has some features in common not only with the Conchostraca (multila-
mellar carapace), but with the Ostracoda, too (ability to produce
a unilamellar calcite carapace). Among the ostracods the Eridostraca
occupies an exceptional phylogenetic position.

Moult stages are of particular significance in the study of ostracod
phylogeny. They are an important factor in the study of the past history
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of these animals. Moreover, they permit to ascertain the modes of
changes through which their evolution was realized (Adamczak, 1959).
Palingenetic characters are frequently preserved on young shells; these
provide very sound suggestions for the determination of mutual
relationships between the lower taxonomic groups. The youngest stages
would indeed be here of greatest significance, but unfortunately, owing
to unfavourable conditions, they are but seldom preserved in the fossil
state.

During the latest years, with the purpose of clearing up taxonomic
and phylogenetic problems, much attention has been focussed on the
study of the microscopic structure of the carapace by means of thin
slides (Hessland, 1949; Triebel, 1950; Spjeldnaes, 1951; Levinson, 1951,
Krommelbein, 1952; Jaanusson, 1957; Kesling, 1957a; Adamczak, 1958).
Application of this method permits to take into account characters
which, thus far, have scarcely received due attention. It seems that,
besides ontogeny, investigations carried on from this standpoint permit
to trace changes of phyletic importance independently of those in the
ornamentation of shell. In the course of research work on the Eridocon-
chidae, it was found that structural studies of fossil ostracods may help
to solve many problems other than taxonomic. It has been ascertained
that the cryptocrystalline structure of the carapace of Eridoconchidae
is common to many groups of Palaeocopa, the Leperditiidae excepted.
These, on the other hand, display an astonishing resemblance with the
Podocopa (in the sense of Miiller, 1894). Observations made during the
study of this problem likewise shed some light on the origin of the
ostracod carapace and on ostracods in general. They permit to understand
better the evolutionary trends of these animals from a different aspect
than has been done heretofore. It seems that considering the origin of
the carapace, the ostracods correspond to a group rather diphyletic than
monophyletic.

In what regards the opinions held by palaeontologists concerning
the phylogeny of ostracods, probably the most popular hypothesis is
that first advanced by Ulrich-and Bassler (1931) postulating that the
bivalved Cambrian Archaeostraca from the group of Bradoriidae
Matthew and Beyrichionidae Ulrich & Bassler may correspond to the
ancestors of ostracods. These authors write: |, For the reasons mentioned
we are confident that the Bradoriidae and allied Cambrian Crustacea
are not true Ostracoda. However, as they precede the Ostracoda in time,
it is quite probable that the latter were derived from the earlier Brado-
riidae and Beyrichionidae” (l.c., p. 3). This standpoint was subsequently
accepted by Raymond (1946) and many other palaeontologists.

The Cambrian Archaeostraca have no definite taxonomic position;
they are considered as Arthropoda incertae ordinis (Shrock & Twenhofel,
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1953). This does not diminish the interest they arouse since it is among
them that we should most likely search for ancestors not of ostracods
only, but of other groups of Entomostraca, too.

Without now developing in detail these ideas, the writer wishes
to recall here the opinions of zoologists concerning the problem of
ostracod phylogeny (Grobben, 1892; Giesbrecht, 1921) which, as a rule,
are neglected by the palaeontologists. Miiller’s (1894) conception will
not be here considered, as not bearing much significance on questions
studied in this paper. That author does not, indeed, concern himself
with the concrete group of the ancestors of these animals, but presents
only the hypothetical ,,prae-ostracod” form (Protoostracoda Skogsberg).
Far more interesting are the opinions advanced by Grobben whose
chief assertments have been confirmed by palaeontological evidence.

In a short report ,,Zur Kenntnis des Stammbaumes und des Systems
der Crustaceen” Grobben (1892) discusses three morphological types
of the living Phyllopoda (Branchipus, Apus and Estheria) which simul-
taneously reflect the evolutionary trends in this group of animals.
According to that author, the type Estheria has certain features in
common with ostracods, as well as with Cladocera, and this does not
certainly arouse the slightest doubts. As regards the ostracods, Grobben
thinks (l.c., p. 247) that ,,... lassen sich auch hier geniligende Anhaltspunkte
gewinnen, welche die Herleitung der Ostracoden von einer Estheria-
-Typus angehoérigen Urphyllopoden zu stitzen vermogen”. These
,Anhaltspunkte” are foremost the laterally compressed body and the
,,bivalved” carapace protecting the body. The latter is, according to
Grobben, an element of a great significance in the interpretation of
ostracod phylogeny. Grobben’s considerations were based on Myodocopa,
representing today the most primitive body type, and providing suitable
material for comparative studies. Disregarding, however, this side of the
problem, the present writer focusses his attention chiefly on palaeonto-
logical materials (Eridoconchidae), which support Grobben’s hypothesis
that forms of the conchostracoid type with concentric growth lines may
have been the ancestors of ostracods (though of not all of them).

Giesbrecht (1921) disputes the main concepts of Grobben and rejects
his leading idea. He discusses but the aspect of the problem of phyletic
significance, namely the comparative anatomy of the body, disregarding
elements studied palaeontologically. In Giesbrecht’s opinion (l.c., p. 227)
the shells are convergent structures, consequently of small significance
in phylogenetic speculations. Hence that author does not, contrary to
Grobben, trace the ostracods back to the Conchostraca, but to Proto-
straca, i.e. to a hypothetical ancestral group from which may, indeed,
descend all the Crustacea after they had passed the stage differentiating
them from the Copepoda. Giesbrecht’s views are not confirmed by fossil
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evidence and it seems that his inferences are one-sided, since they are
based on evaluation of recent materials only.

STRUCTURE OF CARAPACE OF ERIDOCONCHIDAE

Outer morphology of shell

The carapaces of Aberroconcha n. gen. and Eridoconcha Ulrich &
Bassler are distinguished by an extremely characteristic type of orna-
mentation due to their peculiar mode of growth. The outer surface of

Fig. 3. — Aberroconcha plicata n. sp., combined diagram as seen from the dorsal
part of the carapace; right valve polished up to midheight

F-J lamellae of last growth stages, 1 interlamellar chamber, 2 chitinous lamella.

the carapace, consisting of calcite, is marked by numerous (up to 10)
concentric bands and grooves (fig. 1, 2), in literature frequently referred
to as ridges (Ulrich & Bassler, 1923a; Levinson, 1951) or concentric
rings (Harris, 1931), sometimes as concentric bands (Matern, 1929). This
type of ornamentation displays certain analogies with pelecypod
ornamentation, as is mentioned by Coryell and Williamson (1936).
As regards comparison with the last named group, it must be stressed
that the growth pattern is here entirely different. In pelecypods the
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growth of shell is essentially continuous, while in Eridoconchidae
distinctly periodical. In the latter group each band may be interpreted
as a definite growth or moult stage.

In Eridoconchidae the carapace outline is ovate, posteriorly cordate
(Harris, 1931; Keenan, 1951). The particular grooves and bands parallel

Fig. 4. — Aberroconcha plicata n. sp., longitudinal section of carapace, cut below
the invagination of the last growth stage
F-1 layers of last growth stages

the free edge and converge below the umbo (fig. 3), which is formed
by the first growth stage, here referred to as nauplioconch. This is
directed slightly to the front and hence is helpful in determining the
orientation of carapace. The umbo is variously shown. In Aberroconcha
it is conspicuous, in Eridoconcha (though this is no rule) the apex of the
carapace is slightly flattened.

Shape of the carapace of Eridoconchidae varies. Most likely it was
strongly affected by environmental conditions and depends also on the
development of the animal’s body. It may be considered to be a resultant
of the action of these two factors. Dorsally and ventrally they are
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distinctly stream line in shape, with a smooth surface, occasionally
only marked by minute punctae on the growth bands.

The valves of the carapace are symmetric. No overlapping or shifting
of valves has been noted (fig. 1, 4). The hinge-line is straight and short,
placed in a depression, with both its ends meeting the free edge at an
obtuse angle. The hinge is simple, freely confluent with one another
on either valve, without forming differentiated structures. The free
edge of the valve is formed by the last band. The number of the bands
in Eridoconchidae varies from 6 to 10 (without the nauplioconch). This
number reflects the primitive character of the carapacial structure
and is of marked taxonomic and phylogenetic significance. The maximum
number of growth (moult) stages, ascertained in Beyrichiidae Matthew,
is eleven (Spjeldnaes, 1951). These agree with the number of growth
stages in Eridoconchidae. We may infer that this character (11 growth
stages) is the upper limit attainable by ostracods of the Beyrichiidae
group and that it corresponds to the number of growth stages in
primitive Eridostraca.

The individual variability of shell is likewise connected with its
individual development. Ontogeny of the carapace may be traced on one
specimen in which all the growth stages have been preserved. In the
fossil state, however, young shells are known with a small number
of lamellae (growth bands). They are markedly smaller than the adult
individuals. Moreover, they differ from adult forms in the valve outline
which varies strongly during the growth process (fig. 18, 21). Usually
the posterior area of the carapace is more strongly developed than
the anterior, so that the mutual ratio of these parts is 1:1.83. With
growth these proportions gradually alter and in adult forms they are
1:1.24. The more intense growth of valve in the caudal direction during
the initial growth stages may probably be accounted for by the addition
to the body of new segments. In connection with problems concerning
the young forms we should take into the account that frequently such
individuals may be described as adult forms with a lesser number
of lamellae on the carapace. It is not excluded that Eridoconcha
minutissima Ivanova, described from the Ordovician of the Siberian
Platform, represents indeed such a young form. This is indicated by
the small size of shell and the few growth bands (comp. p. 83).

The size of shell in Eridoconchidae varies. The largest shells in
the Devonian of the Holy Cross Mountains are noted in Aberroconcha
plicata n. sp.: approx. 1.08 mm, while the smallest ones are those in
E. granulifera n. sp. — 0.62 mm, and E. arsiniata (Stover) — 0.50 mm.
The length/height ratio within the studied species of the genus
Aberroconcha and Eridoconcha varies, too. In A. plicata n. sp. the mean
length/height ratio is 1:1.26, in A. devonica n. sp. 1:1.16. Shells of the
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Aberroconcha plicata n. sp. serlal polished surfaces of the carapace, parallel to the longltudmal axis; A-J dorsal
view, U-K ventral view (sections placed in reverse order as compared with fig. A-J).
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last named species are more circular, while in the former one they
are slightly elongate. Analogous changes have been observed in E. rugosa
Ulrich & Bassler (mean L/H being 1:1.39) and in the related E. granu-
lifera n. sp., where it is 1:1.33. On the whole, it may be observed that
during the process of phylogeny these extremely conservative represen-
tatives of Eridoconchidae tend to produce a rounded carapace.

A peculiar problem is presented by the microornamentation of
the carapace noted on detached valves of E. granulifera n. sp. in
transmitted light and under strong magnification (X 450), (see fig. 22).
It consists of a network with polygonal meshes. Moreover, in one of
the species (E. rugosa), on partly decalcified wvalves, minute pits
(canalicules) strongly resembling the pores (fig. 8) in living Conchostraca
(Grube, 1865) have been noted to occur in the free margin area, as
well as on the last growth band.

Detailed morphology and architecture of the carapace

A shell of the Eridoconchidae is a structure consisting of nu-
merous lamellae, underlying one another, each successive lamella
being larger that the preceding one by a fixed value, approximately
corresponding to the numerical values of Brooks’ law (vide Kesling,
1951b, 1952¢, 1953d). Observations described in the present chépter
are based on thin and serial sections (text-pl. I) and fluoridized shells
belonging to Aberroconcha and Eridoconcha. As a rule within these
forms two architectural patterns of the carapace may be differentiated:
1) aberroconchoidal and 2) eridoconchoidal.

The aberroconchoidal type is distinguished by a highly complex
structure, readily observable only in sections normal to the longitudinal
axis of the shell, or in longitudinal seetions (fig. 1, 3).

The cross section of the shell reveals a number of lamellae, each
one being a structure independent from the preceding one. This
structural pattern has been ascertained in Aberroconcha magna (Harris),
A. plicata n. sp. and A. devonica n. sp. In the first named species (fig. 9
A, 17) lamellae of the early growth stages (I — III) consist of calcite
and are closely adherent. The first lamella is referred to as the
nauplioconch. Beginning with stage IV the growth stage displays
a different structure. In the proximal part sloping into the dorsum
and in the free edge they are calcareous, while centrally they are
chitinous. This structural pattern is consistently followed to the last
stage of growth. Chitinous lamellae, forming each moult stage of which
the carapace is composed, call for special attention. They are domed
into the interior of the shell and do not lie close together, but produce
a sort of chambers. So far this pattern of structure has not been noted
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A D
Fig. 5 A. — Diagrammatic sections of the distal part of carapace in outer view:
A Aberroconcha magna (Harris), B A. plicate n. sp., C Eridoconcha rugosa Ulrich &
Bassler, D Cryptophyllus oboloides (Ulrich & Bassler)
D-I successive phases of the last growth stages, 1 lacuna, 2 bisecting line (shallow bay —
sinus), 2 concentric (U-shaped) groove, 4 broad bay or fold, 5 semicircular list.

Fig. 5 B. — Diagrams of inner surfaces of valves; for explanations — see fig. 5 A.

in any one ostracod group and it seems that among Eridostraca they are
typical solely in representatives of Aberroconcha n. gen. The species
A. magna represents the most primitive type of carapacial structure
within the group of Eridoconchidae. Its lamellae are but slightly
calcified, while their chitinous parts occupy a fairly large area of the
shell. In thin sections of these forms the chitinous lamellae are distinct
as dark lines (pl. I, fig. 3). During the process of fossilization, secondary
impregnation of calcium carbonate has been noted on these dark lines,
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displaying a different microstructure than the remaining elements of
the carapace which have a cryptocrystalline structure.

Stronger morphological differentiation is displayed by the aberro-
conchoidal type of carapace in Aberroconcha plicata n. sp. (fig. 1, 2;
pl. I, fig. 1, 2 a, b). It seems very probable that this species is a successive
morphological link of the same evolutionary trend. Both these species
although congeneric are not closely related to one another, belonging
to different phylogenetic trends. Independently of that fact they
probably represent the gradual fransformations of forms belonging to
the group of A. magnae (Harris) in the early evolutionary stage during
the Ordovician, or maybe at the boundary of the Cambrian and Ordovician.
In the species A. plicata n. sp. the calcification of lamellae is further
advanced. Their chitinous surface has decreased in favour of the
calcareous ones. These differences are particularly striking when
comparing the final growth stages in forms A. magna and A. plicata
n. sp. (fig. 9 4, B). In the latter species the distal calcaresous parts of
lamellae have grown proximally. The surface of calcareous lamellae
converging to the dorsal area has likewise increased. These changes
have resulted in increased capacity of the domicilium, while the
chitinous lamellae form smaller air chambers. The particular growth
bands in A. plicata are characterized by great uniformity. Morphologi-
cally they are but little differentiated, while in A. magna they form
a kind of ,podium” — in the last bands particularly so (fig. 5 4, B).
The concentric grooves separating them are U-shaped in section.
According to Levinson (1951), the shape of the groove is taxonomically
important. However, it may be actually asserted that on the same
individual of Aberroconcha magna the section of the sulcus varies with
the growth of the shell. An analogous phenomenon has been noted also
in representatives of the genus Eridoconcha (E. granulifera n. sp.),
(comp. p. 84). During the early growth stages the groove is V-shaped,
being U-shaped in the last growth stages. In A. plicata n. sp. or A.
devonica n. sp. the groove is invariably V-shaped in section. The
realization of either of these two types of sulcus is controlled in the
first place by the structure of the growth band. The more this resembles
the ,velate ridge”, the greater probability ‘to produce a U-shaped
sulcus.

As has already been mentioned, the chitinous elements invaginated
into the interior of the valve do not touch one another. In longitudinal
section (fig. 3) it is seen that lamellae of the older growth stages overlap
the younger stages. The maximum number of chambers formed by
chitinous lamellae (text-pl. I, K), noted on one section, is three. On
the outer surface of fluoridized -carapaces the chambers resemble
a string of vesicles decreasing dorsally. On the inner surface of shell
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they form surfaces (fig. 6) diverging at the base of the dorsal area. The
process of calcification involves a larger area dorsally and this gradually
shifts to the ventral side. In A. dewvonica n. sp. this process is fairly well
advanced. Dorsally nearly all the lamellae have been calcified and
this process is accompanied by the disappearance of chambers in this
zone, while in the central portion of shell changes are but small (fig. 9 C).
This species ends up the morphological series of the aberroconchoidal
type. The last two species of Aberroconcha (A. plicata n. sp. and
A. devonica n. sp.) are closely allied with one another and at the same
time they correspond to the same phylogenetic line.

The eridoconchoidal type of carapace morphology is, in the first
place, encountered in representatives of the genus Eridoconcha Ulrich &
Bassler, and in some Conchostraca species found by the writer in Upper
Silurian beds of Podolia. Species E. rugosa Ulrich & Bassler, E. granulifera
n. sp. and E. arsiniata (Stover) are representatives of the eridoconchoidal
type of the carapace. In these forms the lamellae of the carapace have
been completely calcified and mutually adhere throughout the surface.
Hence, the shell is massive and heavy. The number of lamellae continues
to be considerable, ranging from seven to eleven. This morphological
type of the carapace is linked by transitions with the preceding one and
there is no sharp boundary between them. The fundamental difference
lies in that the latter forms lack air chambers, though some carapaces
bear traces of them preserved as slightly corrugated calcite lamellae.

In representatives of Eridoconcha the carapace morphology is
simple. On the whole they are poorly differentiated forms with mono-
tonous ornamentation. Size and contour of shell are, in the first place,
subject to some variations. The growth bands, i.e. the distal parts of
lamellae are still more conservative characters, subject to only
unimportant changes. Practically speaking, the shells of Eridoconcha
are hardly distinguishable from those of Aberroconcha n. gen. on outer
morphology only. This question is far simpler in the case of representa-
tives of the genus Cryptophyllus Levinson (Levinson, 1951) related
with them. The latter have distinctly fewer lamellae on the carapace
and their wvalves are subject to far more important variations. The
decreased number of lamellae is correlated with a process of marked
biological significance, i.e. the ability to shed moults which, in their
ancestors (Aberroconcha n. gen. and Eridoconcha), formed a carapace
morphologically greatly complicated. The species referred to the genus
Cryptophyllus and the allied representatives of the genera Milleratia
Swartz and Schmidtella Ulrich are, taxonomically speaking, a separate
group, but nevertheless related to the Eridoconchidae.

In what concerns the structure of carapace in Eridoconcha, it
displays strong resemblance to shells of certain more closely not

4 Acta Palaeontologica Nr 1
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Fig. 6. — Aberroconcha plicata n.
sp.; schematic drawing, showing
a fragment of the right valve from
which the earliest growth stages

(A-C) have been removed
D-I growth stages, 1 dorsal lamella,
2 hinge, 3 interlamellar chamber, 4
chitinous lamella, 5 distal part of la-
mella, 6 concentric groove, 7 free edge.

Fig. 7. — Conchostraca gen. & sp. indet., transverse section of left valve, partly

reconstructed (broken lines);

Upper Silurian of Podolia.
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determinate Conchostraca from the Upper Silurian of Podolia, collected
by Kozlowski from the Czortkéw formation, which has yielded the
well known brachiopod fauna with Mutationella podolica Kozl (Ko-
zlowski, 1929). These shells, unfortunately strongly damaged, were
built exclusively of calcium carbonate. In cross section (fig. 7) we may
observe their lamellae and thickened growth bands. The dorsal margin
area forms a strongly extended surface, resembling analogous structures
in living Conchostraca. The number of lamellae was up to 13. The
most noteworthy fact is that so far Conchostraca with calcareous shells
and concentric growth bands have not been recorded from Silurian
rocks. Devonian forms which, in the opinion of many authors
(Raymond, 1946; Novoshilov, 1953, 1960), represent the earliest type of
these crustaceans, have a chitinous carapace. Representatives of this
group of animals found in Silurian beds reasonably suggest that its
history lasts over a far greater span of time than has heretofore been
supposed. It is not excluded that they constitute a link between the
Cambrian representatives of Lepidittidae Kobayashi and the Devonian
forms. Neither are they referable to the Eridoconchidae, for they
display a number of fundamental differences from that group, such
as: large number of lamellae (13), development of the hinge margin
and dimensions greater than those in typical Eridoconchidae.
Observations made during the study on Eridoconchidae reveal that:
1) their carapace was a multilamellar (up to 11) structure reflecting
the growth stages of the valve, and 2) that the calcification of lamellae
was gradually realized during the evolutionary process of this group
of animals, while in their ancestors the lamellae were most likely built

of chitin. (

Differences and affinities of shell in Eridoconchidae and living
Conchostraca

Schmidt (1941) was the first to call attention to the fact that the
carapace of the genus Eridoconcha greatly resembles that of Concho-
straca. Hence, he referred them to one of the families (Cyclestheriidae
Sars) of that group of animals. Novoshilov (1953), an outstanding
authority on fossil Phyllopoda, thinks the genus Eridcconcha to be
a representative of the ostracods, postulating that the concentric
ornamentation is not a diagnostic taxonomic criterion of fossil Con-
chostraca (1953, p. 6). Moreover, in all the works available to the writer,
the genus Eridoconcha is invariably assigned to the ostracods. Actually,
however, in what the structure of carapace is concerned, this group
shows marked similarities with Conchostraca. With a view of clearing
up these relations, the writer has investigated the carapace of certain
living Conchostraca. In the light thrown by these studies the multila-

4%
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mellar structure of Eridoconchidae and the problem of the ,retention
of moults” (Levinson, 1951) seems to be soundly clarified.

The carapace of the Conchostraca is chitinous and is but to a small
extent subject to calcification. Nevertheless, as it has been afore men-
tioned, in certain fossil forms from the marine Silurian deposits of
Podolia, the carapace was completely calcified (fig. 7). Probably, in
connection with their gradual migration from salt to brackish and fresh
water basins, these forms lost the ability to accumulate carbonate
salts, whose concentration percentage among organisms living in this
environment is markedly low. Their shells are made up of many
chitinous lamellae underlaying one another. On the outer surface
of the carapace they form growth bands separated by concentric
grooves. Grube (1865) has studied the carapacial morphology of these
animals in great detail and the comparative studies here described have
kbeen based, among others, on that author’s data.

The shell of the living genus Estheria Riippel is easily etched after
being for some hours immersed in KOH (Grube, 1865), where it becomes
swollen. Subsequently, therefore, the successive lamellae of the carapace
may be easily separated one from another. Under the microscope these
lamellae reveal a characteristic mesh-like ornamentation, by Grube
referred to as ,,Netzwerk”. It also occurs on the bands of growth, but
there it is obscured by additional ornamentation of this part. In fossil
forms, in which the ornamentation pattern on concentric bands is subject
to strong wvariations, this reticulation has, among others, been
encountered in Glyptoasmussidae Novoshilov (Novoshilov, 1960). Traces
of it have by the writer been observed also in Eridoconcha granulifera
n. sp. (comp. p. 46). Moreover, this reticulated pattern likewise occurs
in living ostracods of the species Cythereis prava Baird (Miiller, 1894,
p. 97-98). In the last named species the network consists of chitinous
rods, often invading the calcareous lamella, while in other forms they
adhere to them on the inner side (Bairdia McCoy). It seems that some
vestiges of analogous structures may be observed in other fossil forms
of the group Palaecocopa, e.g. in Koztowskielle (Pribyl) (Adamczak,
1958), Hibbardia Kesling (Kesling, 1957a) and in Trachyleberis tubulosa
Triebel (Cytheridae Baird), (Triebel & Klinger, 1959).

The reticulated ornamentation on the surface of chitinous carapace
has likewise been noted in Cambrian Archaeostraca (Hipponicharion
Matthew). It resembles the ornamentation of Glyptoasmussidae. In
Cambrian forms the structure of this type of ornamentation suggests
that it re-inforced the carapace, contributing to its elasticity and
resistance to deformation. How far these structures are homologous,
still remains an open question. Is the ,Netzwerk” a vestige of the
primary chitinous carapace, or is it a convergent structure produced
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independently by the various crustacean groups? The solution of this
problem may be of great phylogenetic significance, since certain
Cambrian crustaceans (Bradoriidae Matthew and Beyrichionidae
Ulrich & Bassler) have been supposed to be the ancestors of ostracods
(Ulrich & Bassler, 1931).

Comparative studies on the Eridoconchidae and Conchostraca, and
still more so morphological observations of the representatives of
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Fig. 8. — A Eridoconcha rugosa Ulrich & Bassler; schematic drawing, showing

pores on partly decalcified shells at the boundary of the growth bands; B Estheria

sp., schematic drawing, showing presence of pores at the boundary of growth bands
in a recent form; C Estheria sp., fragment of chitinous mantle with setae.
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Aberroconcha and Eridoconcha, lead to the conclusion that these two
groups are related. This is indicated by the following characters:
1) multilamellar carapace, 2) minute pits of the growth bands (E. rugosa)
(fig. 8), and 3) reticulation-,Netzwerk”, which may be traced in
Eridoconcha (E. granulata n. sp.).

The multilamellar carapace, common to both these groups, is the
essential feature suggesting the relationship between Eridoconchidae
and Conchostraca. Though in the opinion of most authors the Concho-



54 FRANCISZEK ADAMCZAK

straca did not occur before the Devonian (comp. Raymond, 1946;
Novoshilov, 1954), forms with concentric growth lines of the concho-
stracoid type occur already in the Cambrian (Fordilla Walcott and
Lepidita Matthew). According to Raymond (1946, p. 304), ,,... both show
growth-lines, and, technically I do not see any way of excluding them
from the Lioestheriidae. Possibly they are ancestors of the Conchostraca,
but until Upper Cambrian, Ordovician, Silurian and Lower Devonian
connecting links are found, it is probably wise to leave them in their
present uncertain position.” The present writer does not believe their
position so uncertain as is thought by Raymond, since the hiatus between
the Upper Cambrian and the Lower Devonian is partly filled up by
a specimen of Conchostraca, found by the writer in the Silurian (comp.
p. 51), and, to a certain extent, by the Ordovician Eridoconchidae.

Retention or initiation of moults?

Multilamellar carapaces must be considered as quite exceptional
among ostracods, for as a rule the shell of these animals consists of one
lamella only. Levinson (1951) was the first thoroughly to investigate the
multilamellar carapace. Independently of that author, this problem
has also been studied by Egorov (1954).

Levinson, who was the first to take up the problem of multilamellar
carapaces, asserts that: ,Both of the genera Eridoconcha and the new
genus Cryptophyllus exhibit a many-layered shell which appears to
be formed by the retention of molts. It is proposed that the cohesion
of these molts is not dependent on the carapace but it is a specialised
adaptation of generic importance” (Levinson, 1951, p. 553). As is stated
by Levinson himself, the hypothesis of the retention of moults had
been advanced in earlier papers by Swain and Bollin, and by Drake,
in 1940 (Levinson, 1951). Henningsmoen (1953a) also concerned himself
with that problem and succeeded to discover analogous occurrences
in representatives of the genus Conchoprimitia Opik and Ectodemites
plummeri Cooper. Of some interest is also a report by Egorov (1954) on
the multilamellar shells in forms of the ,,Astarte” socialis Eichwald
group. These used to be assigned among the pelecypods, but Egorov
proved that they actually belong to Eridoconcha. He states that: ,In
sections, thin sections and samples it may be observed that the shells of
Astarte socialis Eichw. consist of several layers whose numbers
correspond to the numbers of growth lines” (l.c., p. 25).

In the light of Levinson’s studies (1951) the ,retention” is
a distinctly adaptative feature, restricted to a small group of forms.
When viewed from this standpoint, this process acquires peculiar
characters, since the purpose of the adaptation itself is not clear. We
do not know what factors influenced the animals to carry the burden
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of the moultings and subsequently, with the lapse of time, to lose this
ability, for, as is mentioned by Levinson on p. 557: , The evolution of
this group is toward a decrease in the number of specimens consisting
of only one or two molts”.

According to Levinson, the problem of the retention of moults
suggests, too, that these multilamellar forms descended from ancestors
with a unilamellar carapace. Such a conception explains well that
author’s statement that the carapace of the genera Eridoconcha and
Cryptophyllus ,,... is a specialized adaptation of generic importance”.
Our knowledge of these ancestors is very inadequate. The collected
materials and observations, however, permit the problem of ,the
retention of moults” to be put in a different light. In Eridoconcha and
‘Aberroconcha the shells consisted of many lamellae (7-11) and it is
reasonable to suppose that this was the original condition of the
structure of the carapace, inherited from ancestors of the Conchostraca
group. The remaining forms with fewer lamellae (6-1), to which
Cryptophyllus belongs foremost, referred by the present writer to
Eridostraca, too (comp. p. 71—72), realize a new structural type of the
carapace. It seems highly probable that shells in representatives of
this genus do not, as has been suggested by Levinson (1951), illustrate
,retention”, but the initiation of moults (fig. 9). In this connection we
may - infer that the reduced number of lamellae in shells of these
animals (the maximum number of lamellae in Cryptophylius being 6) is
to be regarded as a proterogenetic character (Schindewolf, 1927, 1950).
Species of Cryptophyllus may be considered as a link in the morpholo-
gical chain uniting forms of the conchostracoidal type (Eridoconchidae)
with the typical representatives of ostracods such as Milleratia and
Schmidtella. Observations thus far made suggest that representatives
of Conchoprimitia Opik,-which had made their appearance as early as
in the Ordovician, evolved according to a similar pattern as Cryptophyl-
lus. This is indicated by traces of earlier moult stages, the simple
structure of the carapace, the medial sulcus and a kind of velar structure
within the free edge of valve (fig. 11 B). A number of species of this
genus (Conchoprimitia gammae Opik, C. deminuata Opik, C. tallinnensis
Opik, et alil) have coherent valves of moult stages (Henningsmoen,
1953a; Jaanusson, 1957; Sarv, 1959). In this case, too, we may speak
about moult stages fixed on the carapace of mature forms as of
a proterogenetic phenomenon. These animals had acquired the ability for
nearly complete moulting which in our considerations here is regarded
as a taxonomic and phylogenetic factor of great importance. They
probably descend from forms of the Eridoconchidae-type. This group
though provided with many primitive features, e.g. partly calcified
lamellae (A. magna, A. plicata n. sp.), displays many progressive features
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during its evolutionary process. The most noteworthy of them are the
ability to assimilate carbonate salts and their excretion as calcified
lamellae. The bulky multilamellar carapace safely protected the animal’s
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Fig. 9. — Schematic transverse sections of shells: A Aberroconcha magna (Harris),

B A. plicata n. sp., C A. devonica n. sp., D Eridoconcha rugosa Ulrich & Bassler,

E Cryptophyllus oboloides (Ulrich & Bassler), FF Milleratia shideleri Levinson (after
Levinson, 1951).

correspond 1o a morphological series passing from the

Carapaces of these species
the unrilamellar carapace of typical ostracods.

multilamellar carapace of Eridostraca to
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body against danger, but at the same time hampered its free movements
on the sea floor. It seems that interlamellar chambers (comp. fig. 1, 2;
pl. I, fig. 1, 2b) to a certain extent counteracted this ballast. They were
produced by chitinous lamellae invaginated into the interior of shell
and corresponding to the successive growth stages (Aberroconcha). This
type of ,hydrostatic” organ, however, did not occur consistently as is
suggested by their complete calcification and compactness in carapaces
of Eridoconcha Ulrich & Bassler (fig. 9 D, 23). The occurrence of an
essential change, corresponding to Severtzoff’s (1949) aromorphosis,
was most likely responsible for the establishment of the process of
moulting. During the first evolutionary stage, it involved the youngest
growth stages only, while the older moults were not shed. This pattern
of evolutionary change resembles — as has already been mentioned —
Schindewolf’s proterogeny (1950, p. 251), in which ,die Ascendenten
sind also hier nicht mit Hilfe der jugendlichen und mittleren
Entwicklungsstadien zu ermitteln, sondern auf Grund der Altersfor-
men”.

A few remarks must here be made on the so-called ,,combined
retention” discussed by Levinson (1951, p. 555). This process consists
in the disturbed sequence of the moult stages. Namely e.g. instars III,
V and VI are present on the carapace, while instar IV is missing.
Actually, however, it is the last growth stages that come here into the
question (the examples are taken from representatives of Cryptophyllus),
namely instars VI, VII, VIII and IX, instar VII corresponding to
Levinson’s instar IV. The shells of the earlier instars have already been
shed (I-V). The lack of one of the intervening instars (VII) is difficult
to explain. Possibly we might in this case be dealing with a disturbance
of the growth process (longer break between the moult stages), but
a natural falling out of that instar without disturbing instar VI is
inadmissible.

In what concerns the process of ,retention” in Ectodemites
plummeri Cooper (Henningsmoen, 1953a), the writer believes to be
dealing here and in several other cases mentioned later with retained
moulting. In this species the preceding growth stage had, indeed, been
stopped, but owing to a probable purely mechanical reason. These are
highly specialized forms and the earlier growth stage still present
on the carapace is but very loosely connected with the adult stage.
Valves thus joined do not adhere tightly (vide Cooper, 1945, pl. 57,
fig. 32) as in Cryptophyllus or Conchoprimitia. Analogous occurrences
have been noted in Kozlowskiella (Pribyl), (Adamczak, 1958, p. 79) and
in very doubtful forms of ,,Conchoprimitia’ polince Nazarova (vide
Egorov, 1954). Structures observed in these forms have nothing in
common with the multilamellar carapace of Eridoconchidae, nor may
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these cases be correlated with the initiation of moulting in Cryptophyllus
and Conchoprimitia. In these forms the young moult stages are tightly
adhering, while the marginal area forms a sort of growth bands. The
initiation of moulting is fairly well illustrated by examples taken from
Levinson (1951, pl. 77, fig. 6a-9a), concerning Eridoconcha and
Cryptophyllus. In Keenan’s paper an analogous phenomenon is exempli-
filed in representatives of ,Eridoconcha” marginata (Ulrich), (vide
Keenan, 1951, pl. 79, fig. 13-15). Forms figured by Levinson and Keenan,
and referred to Eridoconcha Ulrich & Bassler, are, in the writer’s opinion,
rather to be regarded as representatives of the genus Cryptophyllus
(comp. p. 72).

The origin of the unilamellar carapace in some representatives of the
ostracods

The origin of the unilamellar ostracoid carapace is a complex
question. Its realization may be traced through the genera Aberroconcha,
Eridoconcha, Cryptophyllus, Milleratia and Schmidtella. Morphologically
these genera not only display many comparable elements in the
structure of shell, but moreover they indicate close mutual relationships
(Levinson, 1951; Keenan, 1951).

The genus Aberroconcha, occurring since the early Palaeozoic,
belongs to very primitive crustaceans which, on the one hand, exhibit
features common in Conchostraca (multilamellar carapace), on the
other hand—those of ostracods (calcareous carapace tending to produce
a unilamellar shell). It is not excluded that its ancestor is to be found
among some Cambrian representatives of Lepidittidae Kobayashi,
provided with a calcareo-phosphatic carapace, from which the
representatives of living Conchostraca may have descended, too.

The genera Aberroconcha and Eridoconcha have a wide geographical
distribution (North America, Europe, Asia) and stratigraphic range
(Ordovician — Devonian). Along with very primitive forms, such as
Ordovician Aberroconcha magna (Harris), existed more specialized,
progressive forms, too. Among these are representatives of the genus
Cryptophyllus Levinson, provided with a few lamellae on the carapace.
The evolutionary trend of these forms distinctly tends toward unila-
mellar carapace.

It has been asserted in the preceding chapters that the multilamellar
carapace in Cryptophyllus and Conchoprimitia does not express
a retention of moults, but an initiation of moults, and on this conception
are based the considerations discussed in the present chapter. Many
features indicate close relationship of the genera Aberroconcha,
Eridoconcha, Cryptophyllus, Milleratia, Schmidtella; they are: a convex
dorsal border and a straight hinge-line, mode of development of the
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free edge of valve (kind of velar structures) and the cryptocrystalline
structure of the carapace.

In the case of Eridostraca the process of differentiation must have
been markedly ununiform, occurring at varying rate. In result, along
with closely allied genera, forming a nearly unbroken evolutionary
line, we encounter others, whose separation from that group

Fig. 10. — A-C transverse sections of single lamellae, illustrating structure of the
free edge: A Eridoconcha granulifera n. sp., B , Eridoconcha” multiannulata Levin-
son (schematic drawing after a photo given by Levinson, 1951), C ,Eridoconcha”
multiannulata Levinson (remark as to fig.B), D transverse section of shell of
Euprimites suecicus (Thorslund) after Jaanusson, 1957
I hinge line, 2 dorsal border, 3 growth band forming a kind of adventral structures,
4 free edge, 5 bisecting line, 6 velar dolon.

(Conchoprimitia) had occurred at an early time. These had been subjected
to many morphologically significant modifications, but had inherited,
too, some characters from their multilamellar- ancestors, such as the
development of the marginal area in the shell and the unshed moults
during the growth process. Besides Conchoprimitia (in the Ordovician
of Europe) representatives of Cryptophyllus make their appearance
during the Ordovician (North America, Siberian Platform). The latter
are connected with forms of the type of A. magna and some eridoconchs.
The genera Milleratia and Schmidtella constitute the next link of that
evolutionary chain. Representatives of the just meéntioned genera are
characterized by the lateral outline of valve, distinctly convex in the
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dorsal border with the hinge-line like the chord of an arch (Triebel,
1941). Its development was dependent upon the architecture of carapace.
Milleratia and Schmidtella have the umbonal outline similar to that in
Eridoconchidae. The most striking resemblance is noted when comparing
lamellae isolated from the carapace of Eridoconcha and Cryptophyllus
(fig. 9 F, 10 A-C).

The kind of velar structures occurring in the free edge of many
Palaeozoic ostracods are an important not only morphological, but also
phylogenetic character. They are of marked taxonomic significance.
Schmidt (1941) was the first to turn his attention to these structures,
making use of them in systematics. Subsequent investigations by
Hessland (1949), Henningsmoen (1953a, 1954b, 1955) and Jaanusson
(1957) confirmed Schmidt’s suggestions. Jaanusson (l.c., p. 188, 191-197)
mentions various types of adventral structures which he regards,
together with Levinson (1951) as products of the outer epidermal layer
of the outer lamella. Triebel (1941, p. 357-358) supposes that both, the
outer and the inner lamellae, participated in the formation of that kind
of structure. Triebel's opinion, however, does not seem correct in view
of evidence provided by studies on the adventral structures in
Aberroconcha magna (Harris). In this form it is possible to trace the
mode of development of the so-called bisecting line (Jaanusson, 1957)
traversing these structures. In the Eridoconchidae they may be taken
to be the first stage in the differentiation of the free edge of the
carapace. This kind of structures does not occur among typical repre-
sentatives of Conchostraca since in most of them the carapace has been
but slightly calcified (excepted Rhabdostichus). In all of the known
Eridoconchidae the carapace is calcified with the particular lamellae
showing strong accumulation of calcium carbonate, mostly so in the free
marginal area. Moreover, the extent of modifications to which they
are subjected, varies, not only during ontogeny, but phylogeny, too.
During the first growth stages of the carapace (stages I-III) in Aberro-
concha magna (Harris), the free marginal area of lamellae is not much
differentiated in relation to the remaining surface. The growth bands
do not produce an adventral thickening. Some changes occur in this
respect during the next stages of growth. The free marginal areas of
laminae are thickened and form a sort of ,,podium’ thickest about the
centre. It is possible to trace the development of these structures by
means of cross sections. The last growth band is usually gently folded.
In the earlier bands the fold is decreasing — the excretion of calcium
carbonate having continued in spite of the next growth stage — and
a bisecting line is produced (fig. 5 a, b; pl. I, fig. 4). Stage VII, third
but last, now exhibits the presence of a small lumen only. Analogous
structures occur in Cryptophyllus multiannulatus (Levinson), (Erido-
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concha multiannulata Levinson, 1951, pl. 77, fig. 6 e). The most striking
resemblance of adventral structures is noted between Aberroconcha
n. gen. and Eridoconcha on the one side, and Cryptophyllus, Milleratia
and Conchoprimitia — on the other (fig. 11). Similarities are likewise
observable in sections through ,,Eridoconcha” multiannulate (Levinson,
1951, pl. 77, fig. 6 ¢, 7 c), Euprimites

suecicus (Jaanusson, 1957, fig. 31), 1
Eridoconcha granulifera n. sp. Histal
structures (Jaanusson, 1951) seem to
have the same origin and to be a modi- -
fication of the adventral structures in
representatives of Eridoconchidae (fig.

10). Convergence does not seem a very
likely supposition for these structures.

The eridoconchoid type of adventral
structures may be considered as the

first step of differentiation of velar
structures, occurring in Palaeozoic
ostracods of the Palaeocopa. During
individual development the velar
structures make a very early appea-
rance and are almost fully developed
from the very first moults. This has
been ascertained, among others, during A
investigation of Kozlcwskiella (Ptibyl),
(Adamczak, 1958). In species of this Fig. 11. — A transverse section of
genus a dark line (Adamczak, l.c.) is a single lamella of Eridoconcha ar-

siniata (Stover) B transverse section
produced on velar structures as early of shell of Conchoprimitia gammae

- . 2 i
as in the first stage. It corresponds , , (M Opik
. . . 1 hinge line, 2 dorsal margin, 3 adven-
to the bisecting line of Jaanusson tral structures.

(1957).

The microstucture of the carapace is another problem. Miiller (1894)
was the first to study it on recent materials, and to postulate the
amorphic or finely crystalline structure of the shell. Distinct prismatic
structures (fibrous structure of the calcified lamella) were first
ascertained in Leperditiidae Jones (Leperditia gigantea Roemer) by
Roemer (1858). Similarly prismatic structures with minute calcite fibres
were observed in Cythreis prava Baird (Muller, 1894), within the dorsal
area. In Palaeocopa, on the other hand, microstructure is cryptocrystalli-
ne. It is exhibited by Cenchoprimitia Opik, Beyrichia McCoy, Hibbardia
Kesling, Koztowskiella P¥ibyl, Hollinella Coryell, Eurychilinidae Ulrich
& Bassler, and many other ostracods. Representatives of Eridostraca
have an analogous structure, too.
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The morphology of the carapace of some species of Cryptophyllus
Levinson is characteristic by the shape of the median sulcus (52). It
resembles that on valves of species of Milleratia, also of certain Concho-
primitia. In representatives of Aberroconcha n. gen. and Eridoconcha
this sulcus is missing. It is interesting to note that steinkern of Aberro-
concha plicata n. sp. bear a very characteristic impression of the
invaginated shell lamellae, having a close resemblance with median
sulcus (S52). In some species of Eridoconcha (E. granulifera n. sp., E.
arsiniata (Stover)) an elongate ridge is occasionally observable on the
inner side. Its impression, resembling the sulcus in Milleratia shideleri
Levinson, is likewise left on internal meolds. In representatives of
Eridoconchidae convexities on the internal side occur mostly during
the last moult stages. In descendants of these animals they have
disappeared completely and it is very probable that the median sulcus
is their equivalent in representatives of the genus Cryptophyllus and
in some Conchoprimitiidae Henningsmoen. In Aberroconcha the position
of the muscle scar was probably near the point of maximum invagination
of the last lamella. The appearance of sulcus (S2) was probably to some
extent affected by that adductor muscle, but it has not been possible
to identify it and its presence may be but indirectly inferred. In Pyxion
Thorslund, Parapyxrion Jaanusson and Craspedopyxion Jaanusson, as
well as in many other genera, by Jaanusson (1957) referred to the
Leperditellidae, the median sulcus closely resembles an analogous
groove in Milleratia. These genera are mutually interrelated and derived
from conchoprimitial forms (Jaanusson, l.c., p. 415).

Comparative studies on primitive ostracods from the Palacccopa
suggest close connections of a number of morphological elements of the
carapace, in the first place of the free marginal area, with analogous
structures in Aberroconcha and Eridoconcha. The last named genus is
closely allied with Conchostraca, as is evidenced by its multilamellar
carapace. In the evolution of these animals the lamellae (moult stages)
are subject to gradual calcification. During this process, or directly after
its completion these animals acquired the ability to moult. The youngest
moult stages were shed during the first phase of evolution, while the
older ones were still attached on the shell (Cryptophyllus). However,
this phase did not, indeed, persist even within one species. Some forms
moult definitely, others have a tendency to ,withstand” it (Levinson,
1951, pl. 77, fig. 6, 7; Keenan, 1951, pl. 79, fig. 13-15). The last
evolutionary stage tending to produce a unilamellar ostracoid carapace
is represented in Milleratia and Schmidtella related to the just mentioned
genera. Representatives of the genus Conchoprimitiac may, likewise, be
correlated with this final stage. In the here mentioned ostracods the
unilamellar carapace has evolved from a multilamellar one probably
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during the span of time from the Upper Cambrian to the early
Ordovician. They have evolved in two distinct geographical regions.
Forms of the cryptophylloid type developed in North America and
Asia, those of the conchoprimitial type — in Europe.

STRUCTURE OF THE CARAPACE IN LEPERDITIIDAE JONES
AND SOME HEALDIIDAE HARLTON

The prismatic structure of the leperditiid carapace is a well known
fact (Roemer, 1858; Hessland, 1949; Levinson, 1951). A similar microscopic
structure is also displayed by Podocopa (in the sense of Miiller, 1894),
such as Bairdiocypris (Kegel), Pachydomella Ulrich, Condracypris Roth,
Bairdia McCoy, Bythocypris Brady. In these genera the calcite prisms
are smaller than in leperditiids. Levinson (1951, p. 554), who has
investigated the carapacial structure of wvarious Leperditiidae genera,
writes that ,,... shell is characteristically composed of two layers, a third
layer being present on only one specimen (pl. 77, fig. 5 a, b)”. Krommel-
bein (1952, p. 322-323) when giving a very full analysis of the
representatives of Bairdiocypris, writes about their carapace that: ,Die
Schale is dick und besteht wahrscheinlich aus zwei Lagen, von denen
die innere meist dunkel gefarbt ist (besonders deutlich bei Fig. la,
Chitin?), wihrend die &ussere durchscheinend hell ist. Besonders stark
pigmentiert sind jeweils die Schalenrénder, sowohl ventral wie auch
in der Schlossgegend”. A similar occurrence has been observed by
Levinson (1951) in Leperditiidae in which the inner shell layer ... on
most specimens is restricted to the dorsal and ventral margins” (l.c.,
p. 554). The prismatic structure and so complex a structure of the
carapace as in the Leperditiidae and Podocopa (not in all but in many
early Palaeozoic forms) are not encountered in the Palaeocopa and
Eridostraca. The phenomena discussed by Levinson and Krémmelbein
call for a more extensive study. It seems that carapacial similarities in
these two groups are not accidental. Detailed examinations of the shells
of these animals undertaken by the present writer reveal more features
in common than may be supposed at first sight.

A comparative study has been made of fluoridized and subsequently
polished shells. Three layers are discernible in the thin sections of
these shells: 1) outer — dark; 2) median — colourless and transparent;
3) inner — dark. In leperditiids these three layers are sharply delimited
and have a distinctly prismatic structure (fig. 12 4; pl. II, fig. 6). The
outer layer is markedly thin, the median one is thickest, while the inner
is slightly thinner than the median. The outer layer is usually dark-colour-
ed owing to strong permeation by organic substances. This has also been
observed on shells of Bairdiocypris, Pachydomella and Bairdia. Though
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there are some differences between these forms and the leperditiids,
they are not so important as those between the leperditiids and the
other Palaeocopa. In these genera the outer layer is thicker and,
similarly as in leperditiids, sharply delimited from the median layer
(fig. 12 B). The last named layer passes gradually to the inner (darker)
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Fig. 12. — Schematic transverse sections of a fluoridized shell: A Leperditia sp.,

B Bairdiocypris sp., C Hollinella sp.

1 outer layer, 2 median layer, 3 inner layer.

layer (comp. pl. II, fig. 5). In Podocopa the prismatic structure partly
disappears owing to fluoridization.

Analogous investigations of the shells of Eridoconchidae and
Palaeocopa (Hollinella Coryell, Kczlowskiella (Pribyl), Poloniella Girich,
and others), have shown the carapace in all these cases to be composed
of two layers (comp. fig. 12 C; pl. II, fig. 1) — a darker outer one and
a transparent inner one.

These structural similarities do not provide direct evidence, but
may, indeed, be indicative of different evolution of the carapace than
that of the Palaecocopa. It is the muscle scars that provide sound evidence
of their relationship. In the Leperditiidae the muscle area consists of
many minute ligaments of adductor muscle. A similar type of muscl2
pattern is found in Healdiidae. Such adductors are not encountered
in any other ostracod group outside of these families. Many authors
believe these numerous minute muscles to be proof of the primitive
character of these forms (Triebel, 1941, 1950; Pokorny, 1950, 1952, 1953,
1958). They are of great taxonomic and phylogenetic importance, possibly
of greater value than such character as the duplicature of the carapace.
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In what the free edge of shell is concerned, the Leperditiidae (fig.
13 A; pl. II, fig. 6) display the most primitive structure among all the
here discussed groups. A similar structure is also displayed by Bairdio-
cypris (Kegel) and Pachydomella Ulrich (fig. 13 B, 14 A, C; pl. 11, fig. 4).
In the two just mentioned genera, however, appears an inner layer
consisting of a thin chitinous membrane permeated by calcium carbonate.

10mm

A B

C

Fig. 13. — Schematic transverse sections of carapaces: A Leperditia sp., B Pachy-
domella sp., C Bairdiocypris sp., D Bairdia sp.

Krommelbein (1952, p. 322) supposed that in these forms (Bairdiocypris)
the inner layer partly contained the marginal area of shell (outer
lamella), resembling in this the genus Ogmoconcha Triebel (Triebel, 1950).
No such modifications have been ascertained by the present writer. It
seems to him that the inner lamella occurring on Bairdiocypris (Kegel)
marks among ostracods the first stage or the beginning of formation of
the carapacial duplicature.

A typical development pattern of this layer is to be found in
representatives of Bairdia McCoy (fig. 14 D; pl. II, fig. 2, 3). In thin
sections of these forms the inner lamella is strongly calcified and
probably permeated by chitin (dark colouration). Outside of the zone
of concrescence in this genus a dark line occurs. This, according to
Jaanusson’s terminology (1957), corresponds to the bisecting line, while

5 Acta Palaeontologica Nr 1
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according to Triebel’s (1950) terminology it would be the ,,Verschmel-
zungszone” which ,,... offensichtlich auf die chitinige Zwischenlage
zurickzufiihren ist” (l.c.,, p. 115). In what concerns the dark line in
Bairdia, running parallel or slightly obliquely to the zone of concres-
cence, its origin seems to be different than that supposed by Triebel

Fig. 14. — Schematic transverse sections of the free edge of right valve: A Pachy-
domella sp., B Bairdiocypris sp., C Condracypris sp., D Bairdia sp.
I inner lamella, 2 vestibulum, 3 outer lamella, 4 extramarginal list, 5 zone of concrescence,
6 inframarginal list,” 7 bisecting line.

for this type of structures. Under strong magnification (fig. 15) a most
characteristic fan-like arrangement of the calcite prisms is seen in the
part of shell bearing the dark line, resulting in a ,,Verschmelzungszone”
like picture. In this part of the carapace the outer layer is strongly
curved, hence it seems quite probable that the epidermal layer here
was conspicuously folded, too, producing this structural pattern of the
calcite prisms. With regard to Ogmoconcha Triebel and Cytherella Jones,
it is not impossible that the transversal dark line in these forms had
formed, as has been supposed by Triebel (1950). In this connection,
Henningsmoen’s statement (1953 a, p. 262), that ,,... the Platycopa type
(of the margin — F. A)) is a reduced Podocopa type”, seems partly
correct. This supposition is categorically rejected by Pokorny (1956b),
but apparently without adequate grounds.

Studies on Bairdiocypris (Kegel) and Pachydomelle Ulrich
evidently call for a revision of the views of palaeontologists ascribing
considerable systematic importance to the duplicature of the carapace,
that according to Triebel (1950, p. 116) constitutes ,,... ein taxonomisches
Merkmal ersten Ranges angesehen werden...”. Undoubtedly structures
ascertained in these genera correspond to the inner lamella, hence

they form the double margin of shell.
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In connection with these problems comes to light the question
of the systematic and phylogenetic significance of muscle scars. Their
systematic value has, indeed, been fully appreciated in ostracod studies
(Triebel, 1941, 1950; Scott, 1944; Pokorny, 1950, 1952, 1953, 1958;
Krémmelbein, 1952), but so far underestimated in what phylogeny is
concerned. In Pokorny’s opinion (1950, 1952) the number of scars is
a primitive character. Actually muscle scars do, most likely, play
a decisive role and are the fundamental element providing evidence
of relationship even between distant ostracod groups.

Fig. 15. — Bairdia sp., schematic longitudinal section of anterior border of the
free edge of carapace :
L left valve, R right valve, 1 inner lamella, 2 outer lamella, 3 vestibulum, 4 bisecting line.
3 caleite prisms.

Observations on the leperditiids indicate that the Healdiidae may
have differentiated from that group. The following are characters
pointing out their mutual relationship: 1) rounded muscle scars
composed of many elements of adductor muscles; 2) prismatic structure
of the carapace; 3) three-layered shell.

These three characters, common to both the mentioned groups,
reasonably suggest that the Leperditiidae may have been the ancestors
of Healdiidae. We do not encounter in other ostracods (in the first place
not among Palaeocopa) carapacial structures characteristic of these two
groups. The type of muscle scars must here be recognized as the most
rimportant character determining their relationship.

PROBLEM OF DIPHYLETISM IN OSTRACODS

Observations discussed in the two preceding chapters indicate
distinct divergence of the ostracods from their very beginning. It is

5%
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so suggested by studies on their carapace structure. In the Eridostraca
and Palaeocopa the carapace structure has many features in common,
while the leperditiids and the healdiids point out to a different origin,
probably to the connections with another group of Cambrian crustaceans
having a unilamellar shell. Indeed, as early as during the Cambrian —
together with forms showing concentric growth lines, such as Fordilla
Walcott — occur unilamellar chitinous Bradoriidae Matthew, whose
morphology approaches that of the leperditiids, suggesting them as
their possible ancestors (Ulrich & Bassler, 1931; Raymond, 1946). On
the other hand, we do not find, within the Bradoriidae, equivalents
displaying any similarities whatever to the carapace of Eridoconchidae.
Solely some few Cambrian forms (Fordilla, Lepiditta) approach them,
This standpoint and still more the results of studies on the carapace of
Eridoconchidae, as well as of Leperditiidae and Podocopa, reasonably sug-
gest the diphyletic origin of the Ostracoda. Thus far, the family-trees of
ostracods have always been represented as monophyletic (Miiller, 1894;
Jaanusson, 1957; Zanina & Polenova, 1960), with the Leperditiidae and
the Leperditellidae families placed by the palaeontologists at its base.
A similar standpoint is accepted by Henningsmoen (1953a, p. 250) though
he asserts that ,,the position of the Leperditellidae is uncertain”, and
later on states that ,,it is possible that the Leperditellidae are interme-
diate between the Leperditiidae and the Beyrichiacea”. However, it is
hardly possible to detect characters common to both the just named
groups. All the morphological elements mentioned in discussing these
groups express differences only. Jaanusson (1957, p. 221) criticizes
Henningsmoen’s views stating: ,, The degree of relationship between the
Leperditiidae and other Palaeocopa is in fact as yet little known”. Po-
korny’s inferences (1953, 1954, 1958) concerning leperditiids are the
most radical: he separates them into a distinct order — the Leperditiida.
That author’s standpoint seems reasonably justifiable in view of the
lack of relationship between this group and the remaining Palaeocopa
from which it differs in many fundamental characters. Muscle scars
and the probable presence of the heart in Leperditiidae are among the
mest important ones. According to Pokorny (1953, 1954) the last named
feature suggests a very primitive character and fully justifies their high
taxonomic value. Jaanusson (1957, p. 228) disputes Pokorny’s opinion
concerning differences between the Leperditiidae and Palaeocopa,
stating that they have been overemphasized by that author. In what
the heart is concerned (marks of blood canals), these are not restricted
to Leperditiidae and Myodocopa, but have likewise been encountered in
Leperditellidae, Beyrichiacea and probably Kloedenellacea (Hennings-
moen, 1954a, p. 56). It seems that the presence of heart blood canals is
not a feature of decisive systematic value, since this organ was, most
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Fig. 16. — Diagram showing the supposed relationships and stratigraphic distribut-
ion of certain ostracod groups.

likely, present in all the early-Palaeozoic ostracods, being subject to
a varying degree of reduction in its various groups.

Jaanusson (1957) considers the Leperditiidae in a similar manner
as the Leperditellidae, i.e. as distinet superfamilies, and states (l.c,,
p. 223) that ,,Leperditellacea represent the simplest type of the palaeo-
cope ostracodes, and are apparently also the most primitive. It is well
possible that the other Ordovician palaeocope superfamilies (Eurychili-
nacea + Hollinacea and Leperditiacea) have been derived from this
group”. The two first mentioned groups actually do exhibit close
relationship with the Leperditellacea, while the Leperditiacea cannot
be allied with them.

Zanina and Polenova (1960) have advanced a very peculiar concept
as to the phylogeny of Palaeocopa. They establish this suborder as an
order to contain the two suborders of Beyrichiida Pokorny and Leperdi-
tiida Pokorny. The phylogenetic scheme given by these writers (l.c.,
p.- 281), however, suggests three fairly independent evolutionary trends,
all derived from Cambria sibirica Netzkaja & Ivanova, which is
considered as the most primitive and earliest ostracod.
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In the writer’s opinion, C. sibirica is not an ostracod, but a repre-
sentative of Archaeostraca, as is suggested by ornamentation and the
structural type of the carapace. This has no bearing, however, on the
phylogenetic scheme given by the just mentioned authors, but it does
seem that Zanina and Polenova have not studied all the aspects of
Aparchitacea and have underestimated their significance. As a matter
of fact, this group (containing representatives of Leperditellidae, too)
is of a far greater phylogenetic importance (comp. Jaanusson, 1957,
p. 224).

It is the present writer’s opinion that Eridostraca and Palaeocopa
must be decidedly separated from the Leperditiacea since the latter
correspond to a phylogenetic branch independent of the two former
groups.

SYSTEMATIC PART

Suborder Eridostraca n. subordo

Diagnosis. — Ostracods with multilamellar carapace, rarely unila-
mellar, with short straight hinge-line, and convex dorsal margin. Greatest
number of shell lamellae — eleven. Microstructure of carapace crypto-
crystalline.

Occurrence. — Ordovician-Devonian (Jurassic?).

Remarks. — The separation of forms, so far assigned to the family

Leperditellidae Ulrich & Bassler, 1906, into a distinct suborder is
reasonably justified on the basis of the characteristic multilamellar
structure of the carapace and many other morphological characters.
A number of structural elements in the carapace of these animals points
out that they are related with Conchostraca Sarv (Phyllopoda). This
ostracod group is known in the fossil state only and occupies an
intermediate systematic position among the lower Entomostraca, linking
Conchostraca with Palaeocopa. In the course of its evolution the
structure of the carapace underwent modifications, changing from
a multilamellar one into a unilamellar. This process has a great phylo-
genetic importance. In distinction from the earlier term ,retention of
moults” proposed by Levinson (1951), it should rather be referred fo
&s the initiation of moults.

Two families are to be distinguished in this new suborder: the
Eridoconchidae Henningsmoen, 1953, and the proposed new family of
Cryptophyllidae.

Henningsmoen (1953a) who separated the Eridoconchidae into
a subfamily within the family of Leperditellidae, included into it the
following genera: Eridoconcha Ulrich & Bassler, Cryptophyllus Levin-
son, Milleratia Swartz, Schmidtella Ulrich and ?Paraschmidtella Swartz.
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Moreover, Leperditellinae Ulrich & Bassler, 1906, and Conchoprimitiinae
Henningsmoen, 1953, have likewise been referred to the Leperditellidae.
This standpoint, however, was not commonly accepted. Jaanusson
(1957, p. 414) among others thinks that , Leperditiella and Conchopri-
mitia are evidently closely related, and the differences between them
are not of subfamiliar value”. Actually, however, these differences do
exist, so that the recognition of the genus Conchoides Hessland (Hess-
land, 1949) as a synonym of Conchoprimitia Opik (Henningsmoen,
1953a; Jaanusson, 1957; Sarv, 1959) is not justifiable. Some species of
Conchoides have been ascertained (Hessland, 1949) to have a prismatic
shell structure (C. micropunctatus Hessland) and they are probably
representatives of Leperditiidae.

The proposed new family Cryptophyllidae would include middle-
-sized Eridostraca with carapace composed of several (6) or of one
lamella, having a straight hinge margin and a well formed median
sulcus. Genera referable to this new family are distinguished by their
ability to moult (Cryptophyllus, Milleratia, Schmidtella and ?Para-
schmidtella).

In general morphology of the carapace they approach the Erido-
conchidae. The fundamental difference between them concerns the
number of carapacial lamellae which have persisted after their
multilamellar ancestors (Eridoconchidae). They differ from the
Conchoprimitiidae Hennigsmoen, 1953 (emend. Pokorny, 1958), too, in
shape of the carapace, as well as in stratigraphic and geographic range.
The Conchoprimitiidae made their appearance during the Lower
Ordovician; similarly as in Cryptophyllidae n.fam. unshed moults may
be encountered on shells of mature individuals. The ostracoid type of
structure of the carapace has been realized by them at a much earlier
moment and they have undergone greater modifications as compared
with the Cryptophyllidae which are to be considered as direct descendants
of the Eridoconchidae. Hence, the writer considers that they ought to
be retained within Leperditellacea Ulrich & Bassler (emend. Jaanusson,
1957).

Genera referred to that new family, particularly so Cryptophyllus
Levinson, ought probably to be separated into two independent taxonomic
units, for this genus contains two morphologically different types of
forms:

a) Group 1, includes typical cryptophylloidal species such as
Cryptophyllus oboloides (Ulrich & Bassler) (= Eridoconcha cboloides
Ulrich & Bassler), and Cryptophyllus latimarginatus (Keenan) (=
Schmidtella latimarginata Keenan), (part.: Keenan, 1951, pl. 79, fig. 16).
They display a distinetly umbonal shape of the carapace, cordate posterior
outline and V-shaped section of the groove between the growth bands.
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Species of this group are very closely related with the Eridoconchidae
and most likely constitute a link joining the latter with Milleratia and
Schmidtella;

b) Group 2, contains the species: ,Eridoconcha” multiannulata
Levinson, ,,Placentula” marginata Ulrich (emend. Keenan, 1951), , Erido-
concha” elegantula Keenan. All these species are characterized by a
subrectangular outline of the shell, the presence of a well marked median
sulcus and U-shaped section of the concentric groove.

Family Eridoconchidae Henningsmoen, 1953 (emend.)

Diagnosis. — Rather small multilamellar Eridostraca with distinct
umbo. Hinge-line short, straight. Number of lamellae composing the
carapace between 7 and 11.

Occurrence. — Ordovician through the Devonian.

Geographical distribution. — North America, Europe, Asia (Siberian
Platform).

Genera: Aberroconcha n. gen. and Eridoconcha Ulrich & Bassler,
1923.

Remarks. — The most important character of the ostracods assigned
to this family is the multilamellar structure of shell. The lamellae reflect
the successive growth stages of the carapace. It is possible that in some
representatives of this family the moulting process (shedding of moult
stages) may have involved the earliest growth stages.

The writer has not ascertained on these shells the occurrence of
sexual dimorphism. It rather seems that secondary sexual features have
not affected the morphology of the carapace. Measurements made on
Aberroconcha plicata n. sp., most copiously represented in the available
material, do not provide sound suggestions for clearing up this problem.

Genus Aberroconcha n. gen.

Genotypus: Aberroconcha plicata n. sp.

Derivatio nominis: aberro — deviate, concha — shell.

Diagnosis. — Oval Eridoconchidae with numerous (between 9 and 11)
lamellae on the carapace, and straight hinge-line. The uncalcified lamellar
elements, invaginated into the interior of shell, form chambers.
Dimorphism unknown.

Occurrence. — Ordovician through the Devonian.

Geographical distribution. — North America, Europe, Asia (Siberian
Platform).

Species:

Aberroconcha plicata n. sp. Eridoconcha magna Harris
A. devonica n. sp. ?E. simpsoni Harris
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Remarks. — This genus is distinctly characteristic in the first place
by the inner structure of the carapace which consists of many overlapping
lamellae. They are mostly invaginated into the interior of the shell where
they form a kind of chambers. The invaginated parts of lamellae are
chitinous (?), or slightly saturated with calcium carbonate (Aberroconcha
devonica n. sp.). Some of the here described species of this genus occur
in Middle Devonian strata and these belong to a conservative lineage.
Others, as e.g. A. magna (Harris), make their appearance as early as in
the Ordovician of North America and Asia. They represent progressive
forms probably showing rapid modifications, as is suggested by the
occurrence together with them of Cryptophyllus Levinson which may
possibly be regarded as their descendants. In the Ordovician representa-
tives of Aberroconcha n. gen. are rare fossils. They include one of the
most primitive groups of ostracods, while many carapacial features in
these animals indicate that they are closely allied with Conchostraca
(comp. p. 51—54).

Species ?A. simpsoni (Harris), referred to that genus, displays strong
morphological resemblance with the remaining species, but its taxonomic
position is not certain owing to our lack of knowledge of its internal
structure. Considerable difficulties are encountered in investigating the
internal structure of shell in species of the genus Aberroconcha. It may
be analysed in thin slides only, or on fluoridized shells, revealing on the
outer side of the carapace a characteristic chain of vesicles (interlamellar
chambers) going from the centre of shell to the dorsal margin. The
internal structure is doubtlessly taxonomically important. Hence, it
should be taken into account in specific identification, for representatives
of the genus Eridoconcha have the same ornamentation pattern with
the closely allied genus Aberroconcha.

Aberroconcha magna (Harris, 1931)
(fig. 17; pl. 1, fig. 4)
Holotypus: right shell figured by Harris (1931) in pl. V, fig. 3.

Stratum typicum: Middle Ordovician, Carter County, South Oklahoma, USA.
Locus typicus: Springer.

Diagnosis. — Multilamellar, umbonal carapace, with numerous (up
to 10) concentric growth bands. The particular lamellae calcified along
the free and the dorsal margins, but uncalcified in central parts invagi-
nated into the interior of shell, and probably chitinous.

Material. — Several badly damaged shells, not isolated from the rock
material. Specimens of this species have been kindly offered to the
writer by Dr V. A. Ivanova, who had collected them from Middle
Ordovician strata within the area of the Siberian Platform (Asia).
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Dimensions (in mm):

Length 1.72
Height 1.44
Description. — These are the largest Eridostraca thus far recorded.

Outline of carapace oval, dorsally forming a distinct umbo. Numerous

Fig. 17. — Aberroconcha magna (Harris), cross section of right valve
A nauplioconch, B-I successive growth stages, 1 dorsal lamella, 2 chitinous lamella,
3 interlamellar chamber, 4 distal part of lamella, 5 free edge.

(between 8 and 10) concentric growth bands, with intervening grooves
marked on the surface. Shells well symmetric. Carapace thick, composed
of many lamellae whose dorsal and free edge areas are subject to calcifi-
cation. Hinge-line straight, dorsal border convex.

Structure of the carapace (fig. 17). In cross sections, oriented parallel
to the umbo formed by the nauplioconch and directed towards the
ventral edge of shell, may be seen the particular ‘overlapping lamellae of
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the carapace. The first two or three lamellae are entirely calcified. On
the dorsal side of shell they are adjacent to one another, forming
multilamellar calcareous structures. Lamellae of the next growth stages
are calcified in that part only which forms the growth band, also in
the dorsal area, taking part in the hinge margin. The uncalcified chitinous
surfaces of lamellae are invaginated into the interior of shell. Each lamella
was successively a uniform cover of the animal’s body, lining the
carapace on its inner side. The chitinous parts of lamellae do not adhere
to one another and occupy considerable space within the shell.

Hinge structures. These are multilamellar elements, closely touching
one another over a small surface of the dorsal area. The particular
lamellae composing these structures show no differentiation whatever;
they have straight ends in both the left and the right valves. Growth
bands form characteristic concentric ridges on the surface of the carapace,
separated by grooves whose shape varies strongly even within one
individual. The growth bands push on within a small area, according to
an imbricating pattern. One part of the growth band, directly underlying
the earlier growth stage, is thin and tapers out over a relatively small
distance, to pass into the chitinous band. The calcium carbonate, laid
down on the chitinous lamellae, has a different microstructure than that
of the remainder of shell. This calcite has not been secreted by the animal,
but is most likely associated with the process of fossilization. Distally
the growth band thickens and forms a kind of ,,velar structure”. This
part has been probably formed through the folding of the epidermal
layer, as is suggested by a small sinus (pl. I, fig. 4) closing up in the
earlier growth stages. The free edge does not produce any definite
structures; it is rounded and slightly thickened on the last bands.

Variability. — The extent of wvariability of this genus cannot be
determined owing to scarcity of the available material. Modifications
of the carapace are detectable in thin slides only, on account of the
unsatisfactory state of preservation and owing to the specimens being
in the rock matrix. Hence, observations on wvariability are limited to
changes affecting the shell during the process of its postembryonal
development. The building up of the carapace continued all through the
lifetime of an animal, and the story of individual development is discern-
ible on mature specimens. The first stage consists of the nauplioconch.
This is of simple structure lacking any crnamentation. During the next
stages the growth bands are thickened to produce a kind of ,velar
structure”. The groove separating the growth bands is V-shaped. In
stages I1I and IV the median part of the band thickens up; it is provided
with a small central lumen. In the successive growth stage an embayment
is visible within the thickened part of the band, while the groove
separating the growth elements becomes U-shaped in section. This is
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the picture presented by the carapace, whose thin section is oriented
somewhat obliquely and away from the side of the main invagination
axis (pl. I, fig. 4); this displacement, however, is expressed by the hundredth
fractions of a millimetre.

Occurrence. — Specimens of this species have been found by Dr
V. A. Ivanova in Middle Ordovician deposits of the Siberian Platform
(in districts drained by the rivers Podkamennaja Tunguska and Lena).
So far representatives of this species have been reported from analogous
formations of North America only. Thus the geographical range of the
species is very wide, indeed. Ifs occurrence, however, being very rare,
it could not play the role of an index fossil.

Remarks. — In view of the strong resemblance of ornamentation in
the Siberian specimens with the American ones, the writer did not hesitate
to refer them to Aberroconcha magna (Harris). Even though the American
forms are known from very incomplete descriptions, it may reasonably be
supposed that they represent the same morphological type of the cara-
pace as the examined specimen from the Siberian Platform. A. magna
approaches the Devonian representatives of this genus (A. plicata n. sp.),
though in the latter form the calcification process of the carapace has
advanced much further. A. magna is not, in most probability, directly
ancestral of the Devonian forms. Most likely it represents another
evolutionary trend and belongs to the progressive representatives of that
group. Along with forms of the A. magna-type, shells approaching the
genus Cryptophyllus have also been discovered by the writer in samples
of Ordovician rocks from the Siberian Platform. This might suggest that
representatives of the last named genus occurred over a wide geographical
range (America-Asia) in Ordovician time. From that territory Ivanova
(1955) also described representatives of Eridoconcha (E. minutissima Iva-
nova), Schmidtella (S. dorsicostata Ivanova) and others.

Aberroconcha plicata n. sp.
(pl. IIT, fig. 1 a-c)

Holotypus: carapace figured in pl. III, fig. 1 a-c.

Stratum typicum: Middle Devonian (Couvinian), Holy Cross Mountains.

Locus typicus: Wydryszéw.

Derivatio nominis: Lat. plica — fold, with reference to folds formed by chitinous
lamellae invaginated into the interior of shell

Diagnosis. — Carapace of moderate size, umbonal, multilamellar,
with numerous (up to 10) growth bands. Chitinous lamellae, invaginated
into the interior of shell, form rather small chambers.

Material. — About 80 well preserved shells, isolated from the rock
matrix. Young individuals with few layers have also been encountered
among this material.
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Dimensions (in mm):

Holotype Paratype
Length 0.966 1.080
Height 0.775 0.829
~ Thickness 0.538 0.535

Description. — Carapace oval, posterior part higher than the anterior.
Shells perfectly symmetric. Particular growth bands separated from
one another by grooves, which are V-shaped in section. Last growth band
narrow. Umbo formed by the nauplioconch.

Structure of carapace. Transverse sections allow better knowledge
concerning the complicated structure of this species. A thin section, cutting
the carapace slightly obliquely from the umbo to the ventral edge of shell,
reveals the presence of thin lamellae whose dorso-central parts are
chitinous. The surface of lamellae, which invaginate into the interior,
occupies one-tenth of the carapace length. The calcified parts of the
particular lamellae are larger than those in Aberroconcha magna. The
first two lamellae are completely calcified; they are adjacent to one
another. The nauplioconch has a simple morphology and does not produce
any adventral structures within the free edge area. In the next growth
stages this part of the shell is already provided with structures resembling
the velate ridge. Beginning with stage III, the carapace lamellae are over
a small area invaginated into the interior of the carapace, where they
are not calcified. Secondary calcium carbonate is often deposited on
them. The hingements are multilamellar and show simple construction.

Growth bands and the morphology of lamellae. The concentric bands
on the surface of shell correspond to these parts of the lamellae that
are protruding during successive stages beyond the preceding ones. Along
the free edge the band is gently rounded and thickens gradually in the
proximal direction, attaining its maximum thickness at the ,growth
line”. The band is a part of the lamella whose remaining (internal) part
is thin and slightly sigmoidal. The lamella of the last stage of growth
(its distal part without the growth band) is thin; dorsally it occupies the
width of three preceding growth bands. At the level of the third band,
counting from its bottom, the layer curves gently passing into the thin
membrane, invaginated into the interior of shell. It coats the inner side
of shell. Overlying it is the one but last layer which is somewhat
different. It is provided with a subcircular list just at the termination
of the calcareous part of the lamella of the last stage (fig. 1; pl. I, fig. 2 b).
The remaining lamellae of the earlier growth stages display similar
development pattern.

Ontogeny. — The carapace of Conchostraca is known to develop all
through the animal’s lifetime. The new growth stages are not shed, but
superimposed on the earlier ones thus producing a multilamellar shell.
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The mature carapace of these forms gives at the same time a full picture
of shell ontogeny.

In Eridoconchidae the growth process was analogous to that in
Conchostraca. Along with shells of mature individuals of Aberroconcha
plicata, carapaces have also been found exhibiting a smaller number

Fig. 18. — Aberroconcha plicata n. sp., A-E young carapaces of various growth
stages.

of growth bands and, most probably, corresponding to young individuals.
The most characteristic feature of the shells here is their shape, subject
to strong modifications during the growth process. The youngest
individuals found by the writer are with 4 bands (fig. 18 A). The shape
of the carapace in these forms differs from that in mature specimens.
The posterior part of shell is more strongly developed. The bands are
wide. Gradually, with the addition of new growth stages, the shell outline
changes from one nearly rectangular (fig. 18 A-C) into an oval one
(D-E) which characterizes mature forms.
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Variability. — As has already been mentioned, the carapace of
A. plicata n. sp. is subject to certain variations during the growth process.
Mature forms are more uniform and their shell outline is not affected
by major modifications. Respective data concerning the variability range
are given in tabular form in fig. 19.

40 -
30k
20k
10
118 122 1,26 132 1,38
Fig. 19. — Aberroconcha plicata n. sp., variability diagram: number of specimens
on ordinate; length/height of shell ratio quotients — on abscissa.
Occurrence. — A. plicata n. sp. is encountered in Middle Devonian

strata of the Holy Cross Mountains. It occurs already within the
lowermost Couvinian horizons at Wydryszéw and Grzegorzowice. In the
first locality some tens of these shells have been collected from Couvinian
beds. In relation to the other ostracod groups this amount is 1:250. In the
Grzegorzowice profile only a very few shells have been discovered.
Remarks. — Aberroconcha plicate n. sp. represents morphologically
a transition from A. magna (Harris) to Eridoconcha (E. rugosa). These
forms, however, are not directly related, for they occur at different
periods. A. plicata probably belongs to a conservative lineage of forms
whose evolution progressed at a very slow rate. Forms approaching
A. magna were most probably their ancestors. After acquiring a fair
ability for carapace calcification, they lingered on for a greater period
of time at that evolutionary stage. Nor is it improbable that they
appeared at a later time and played no role in the evolution of ostracods.

Aberroconcha devonica n. sp.
(pl. III, fig. 2 a-c)

Holotypus: carapace figured in pl. III, fig. 2 a-c.
Stratum typicum: Middle Devonian (Couvinian), Holy Cross Mountains.
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Locus typicus: Grzegorzowice.
Derivatio nominis: devonica — occurring in the Devonian.

Diagnosis. — Carapace subovate, of moderate size, with numerous
(9) lamellae on the carapace. The particular lamellae calcified and partly
invaginated into the interior of shell. Anterior part of carapace sharply
truncated. ‘

Material. — A dozen or so of well preserved shells.
Dimensions (in mm):
Holotype Paratype
Length 0.924 0.922
Height 0.777 0.775
Thickness 0.505 0.515
Description. — Carapace subovate, anteriorly sharply truncated.

Umbo directed to the front. Particular growth bands of nearly uniform
breadth, the last ones somewhat narrower.

Structure of carapace. Thin sections show invaginations of lamellae
so characteristic of the genus Aberroconcha n. gen. The lamellae are
almost entirely calcified. The first four growth stages adhere to one
another, while the subsequent are gently invaginated into the interior
of shell. In the dorsal area the invaginations gradually disappear. Lamellae
of the last growth stages form analogous chambers as in A. plicate n. sp.
The multilamellar hinge is of simple structure, dorsal border convex.

Remarks. — A. devonica n. sp. is closely allied with A. plicata n. sp.
This is suggested foremost by its internal structure, the appearance of
the hinge margin and its occurrence. The process of calcification of
carapace lamellae though much further advanced than in A. plicata n. sp.
is not yet definitely completed in A. devonice n. sp. The chitinous layers,
especially in the last growth stages, have a very low calcium carbonate
content.

A. devonica n. sp. differs from its ancestor (4. plicata) in the shell
outline being more rounded and the length/height ratio 1.16, while in
A. plicata it is 1.26. They are extremely rare fossils in the Couvinian
deposits of the Grzegorzowice profile.

Genus Eridoconcha Ulrich & Bassler, 1923

Genotypus: Eridoconcha rugosa Ulrich & Bassler.

Diagnosis. — Multilamellar ovate Eridoconchidae, with short hinge
line and distinct umbo. Number of lamellae on the carapace ranges from
7 to 11. Dimorphism unknown.

Occurrence. — Ordovician through the Devonian. A genus with
cosmopolitan distribution.
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Species:
Astarte socialis Eichwald, 1860 . E. tokmovoensis Egorov, 1954
Eridoconcha rugosa Ulrich & Bassler, 1923 E. minutissima Ivanova, 1955
E. materni Bassler & Kellett, 1934 Cryptophyllus arsinius Stover, 1956
E. concentrica Coryell & Williamson, 1936 Eridoconcha baschcirica Ljaschenko,
E. raychmani Egorov, 1954 1960

E. granulifera n. sp.
Remarks. — Ulrich and Bassler (1923¢) established the genus

Eridoconcha to accommodate Ordovician and Silurian forms with concent-
ric ridges and grooves. Their diagnosis read: ,,.Small, apparently unequival-
ved carapaces with concentric, simple or rugose bands or rows of punctae,
resembling an equilateral pelecypod or brachiopod in shape and markings”
(l.c,, p. 297). The broad generic diagnosis admitted of the inclusion into
it of forms with a unilamellar carapace, too, e.g. Eridoconcha placentula
Ulrich & Bassler. Not all of the species described by those authors have
been here considered.

In the course of the following years Matern (1929) identified as
E. rugosa Ulrich & Bassler a form which Bassler and Kellett (1934)
recognized as a new species (E. materni Bassler & Kellett). E. magna and
E. simpsoni — species established by Harris (1931) — have. been referred
by the -present writer to the new genus — Aberroconcha.

Revision of the genus Eridoconcha was made simultaneously, but
independently by Levinson (1951) and Keenan (1951). They have contri-
buted to a better knowledge of this genus, and have had a decisive
bearing on its taxonomic and phylogenetic evaluation given in the
present paper. On the U-shaped section of grooves the genus Cryptophyllus
has been separated by Levinson (1951) from the genus Eridoconcha. This
separation is justifiable, but the character on which the new genus was
established has no systematic significance, for both V-shaped and U-sha-
ped grooves may occur on the carapace of the same individual. To the
genus Cryptophyllus are here being assigned all the forms of Eridoconcha
with less than 7 lamellae on the carapace. The fundamental feature in
taxonomic evaluation is, indeed, the ability for shedding the juvenile
growth stages. This character has likewise markedly influenced the
writer’s interpretation of their phylogenetic position in relation to the
Eridoconchidae and has provided a base for the creation of a new family-—
the Cryptophyllidae. All forms assigned to this family are distinguished
by the limited ability to moult, hence on shells of these animals we may
observe a much smaller number of lamellae than in the case of Erido-
conchidae.

Keenan (1951) believes that it is not E. rugosa, but Placentula mar-
ginata Ulrich, 1890, by Bassler and Kellett (1934) assigned to the genus
Jonesites Coryell, which is the genotype of Eridoconcha. Figures published

6 Acta Palaeontologica Nr I
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by Keenan (1951, pl. 79, fig. 13-15) suggest that these forms are referable
to the genus Cryptophyllus Levinson on the ground of the small number
of growth bands on the carapace.

The species of Eridoconcha, described from the Siberian Platform
(Ivanova, 1955) and from the European part of the Soviet- Union (Egorov,
1954; Ljaschenko, 1960), do not arouse doubt as to their generic assignment.

Schmidtella latimarginata Keenan (Keenan, 1951) is interesting in
that the forms it contains differ in the morphology of the carapace.
Some of them (Keenan, 1951, pl. 79, fig. 16) olight to be referred to fthe
genus Cryptophyllus Levinson, as is suggested by their multilamellar
carapace. '

Eridoconcha rugosa Ulrich & Bassler, 1923
(pl. 1V, fig. 3 a-c¢)

Holotypus: shell of Endoconcha rugosa, figured by Ulrich & Bassler in text-pl.
14, fig. 9.

Stratum typicum: Upper Ordovician (Maysville), Ohio, USA.

Locus typicus: Cincinnati.

Diagnosis.- — Shell suboval in shape, with numerous ‘(up to 10)
growth bands. Hinge line straight, the dorsal border convex. Carapace
lamellae adjacent to one another on the whole surface.

Material. — Some dozens (35) of well preserved carapaces.

Dimensions (in mm):

1 2

Length ' ‘ 0.777 0.714

Height 0.546 0.588

" Thiekness 0.400 0.398
Description. — The valves are with conspicuous

growth bands separated by ceoncentric grooves. The
bands are smooth, with -the surface occasionally finely
granulated (especially so during the last growth stages).
The free edge of shell is gently convex; rounded both
anteriorly- and posteriorly. A line drawn from the
umbo to the ventral edge divides the shell into two
nearly symmetric halves. In" posterlor view the cara-
pace is heart-shaped. .

Structure of shell. Lamellae composing the cara-
pace are visible in thin sections. The nauplicconch :is
of simple structure, smooth -in" the free edge area.
Fig. 20, — Erido- The succeeding growth stages have developed adventral
corncha rugosa Ul- . Structures. The hinge -parts formed by ‘the dorsal
rich , & - Bassler, . ]amellae terminate straight and are equarllv developed

t
L?nsxg;sf f’,iclgf " on both valves (fig. 20).




ERIDOSTRACA — A NEW SUBORDER ‘OF OSTRACODS 83

On partly decalcified shells (fig. 8
A), on the boundary of the growth
bands, minute, virgulate pores are
visible, most likely vestiges after the

setae of the chitinous layer in the.

marginal area.

Ontogeny. — The young carapaces
have been found, too, among the collect-
ed material. They are characterized by
rather small dimensions (between
0.336 to 0.540 mm) and fewer lamellae
on the carapace (the smallest ones
having 5 lamellae only). In shape of
shell these forms . strongly resemble
the juvenile carapaces of Aberroconcha
plicata n. sp. During the earliest growth
stages ‘the shell is nearly rectangular
and caudally more developed. In the
following stages these proportions are
modified, the shape of shell becoming
analogous to that in mature individuals
(fig. 21).

Variability. — The height of the
carapace of mature individuals shows
fairly strong variations. The length/
/height ratio ranges from 1.31 to 1.52.
Ornamentation does not, on the whole,

vary to any considerable extent. Occa-

sionally only, extremely fine granula-
tion may be encountered on the last
growth stages. -
Occurrence. — As has been stated
by Ulrich and Bassler, Eridonconcha
rugosa occurs in the Upper Ordovician
(Maysville division of the Ordovician)
and Silurian. In Europe it has been

recorded from the Devonian of the’

Holy Cross. Mountains.

Remarks. — The description of
this species, as given by Ulrich and
Bassler (1923a) is very .eoncise. The
structure of its: carapace ‘has not been
investigated. The figure of this species

g*

Fig. 21. — Eridoconcha 'rﬁg_osd Ul-
rich & Bassler, 4-E young carapaces
of various growth stages.
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given by the authors is a very schematic drawing, hardly to be relied
upon for specific identification. Specimens from the Holy Cross Mount-
ains closely resemble the American form in that they have the same shell
outline and dimensions. On this evidence specimens from Middle Devo-
nian strata of Poland are regarded as conspecific.

Eridoconcha granulifera n. sp.
(pl. IV, fig. 2 a-¢)

Holotypus: carapace figured in pl. IV, fig. 2 a-c.

Stratum typicum: Middle Devonian (Givetian) of the Holy Cross Mountains.

Locus typicus: Skaly.

Derivatio nominis: Lat. granum — grain, ferro — to bear, with reference to
the granulation on the growth bands.

Diagnosis. — Outline of valve ovate. Numerous minute granulations
on the last growth bands. Lamellae completely calcareous, adhering to
one another on the whole surface. Lamellae 9 in number.

Material. — A dozen or so of detached valves and fairly well pre-
served carapaces.

Dimensions (in mm):

Holotype Paratype
Length 0.567 0.580
Height 0.420 0.440
Thickness 0.357 0.340

Description. — Shell subovate with very distinet growth bands. The
carapace umbonal, with the straight hinge line in a depression. Minute
grains occurring on the last four growth bands. On the last growth band
they are the largest and slightly obliquely directed towards the outside
of the shell. The carapaces of this form are swollen, which may not,
however, ke associated with dimorphism, thus far not observed either in
this species or in others here discussed. The depressed hinge line is of
simple structure. On the dorsal side the concentric grooves are conspicuous
and converge below the umbo. On the ventral side the grooves run parallel
to the free edge of shell.

The carapace is composed of 9 calcareous lamellae, whole distal ends
form a sort of velar structures. Grooves separating the bands are V-
shaped during the early growth stages, later to become more or less
U-shaped. The lamellae of the early stages are distally somewhat thickened.
In the subsequent stages a kind of velar structures are first formed.
In cross section a distinet dark line is marked on these structures,
probably formed owing to the folding of the epidermal layer; it may be
correlated with Jaanusson’s (1957) ,bisecting line”.

The hinge areas are multilamellar with analogous development of
lamellae in both valves.
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In transmitted light vestiges of minute reticulation refracting light
(Netzwerk) have been observed (fig. 22). This reticulation resembles
analogous structures present in Conchostraca (comp. p. 52—53). They are
most likely vestiges of the chitinous skaffolding which was included in
the layer on the calcareous shell, or lined it on the inner side. In living
ostracods these structures have been studied in full detail by Miiller
(1894).

Variability. — The marginal parts of growth bands are in the first
place subject to modifications during the growth process. It has been
noted, too, that with growth of the carapace, the
shape of the concentric grooves changes very
fundamentally. During the early growth stages
they passe through V-shaped phase subsequent-
ly to become U-shaped. That part of the growth
band forming adventral structures deserves special
attention. The adventral structures are formed
gradually during the growth process of the ca-
rapace. Initially they are folded, as is suggested . 0gsmm
by the dark line bisecting it at right angle to
the. surface. :

Fig. 22, — Eridoconcha
granulata n. sp., frag-
The outline of carapace is subject to some ment of shell reticulat-

variations, too. On the available material it has fon.
been ascertained that the length/height ratio of the carapace ranges from
1.22 to 1.40. As compared with E. rugosa Ulrich & Bassler, the variation
curve is here shifted towards greater sphaericity of shell.

Occurrence. — E. granulifera n. sp. occurs in Poland within Givetian
deposits at Skatly, but is very rare.

Remarks. — Forms referred to this species display certain similarities
with E. rugosa, expressed mostly in ornamentation pattern and shell
outline. Apparently, these species are interrelated and represent links

of one evolutionary trend. They have not acquired the ability to moult,
since all the moult stages are preserved on their carapace.

Eridoconcha arsiniata (Stover, 1956)
(pl. 1V, fig. 1 a-¢)

Holotypus: carapace figured by Stover (1956) in pl. 119, fig. 37.

Stratum typicum: Windom shale (Moscow formation), western New York.

Locus typicus: Genesee County, N Y.

Diagnosis. — Shell small, ovate, with numerous (9) lamellae. Umbo
slightly anteriorly directed. Hinge line short, straight.

Material. — Several well preserved valves and carapaces.
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Dimensions (in mm):

1 : 2
Length 0.545 » 0.505
Height 0.462 ~ 0.460
Thickness 0.360 —
Description. — This is one of the smallest species of Eridoconcha.

The average size of the shell does not exceed 0.52 mm. The carapace
is multilamellar, with thin lamellae. The growth bands are of nearly
uniform breadth, the last ones being as a rule the narrowest. The gently
rounded anterior part of shell is lower than .the posterior part. In the

- centro-dorsal part of shell a distinct umbo is
present, consisting of the nauplioconch. In cross
section the carapace is cordate.

Structure of carapace. The carapace lamellae
tightly adhere to one another on the whole sur-
face, and only occasionally destached valves are
in these elements gently folded in the dorsal
carapace area. The last stage lamella is gently
rounded along the free edge (fig. 23).

~ The hinge structures do not show any diffe-
rentiation, the particular layers within the hinge
area on both shells being straightly terminated
and adjacent. The hinge line is short; in the ante-
rior part of shell it passes into the free edge at
an obtuse angle. In the distal part of the carapace
the analogous angle is wider.

Occurrence. — E. arsiniata occurs in Upper
Givetian beds of the United States of America
(New York) and in analogous formations of Po-
land (Swietomarz-Sniadka and Skaty).

Fig. 23. — Eridoconcha Remarks. — E. arsiniata (Stover) differs from
arsiniate (Stover), trans- 3}l the so far studied species of Eridoconcha in
verse Seﬁ;ﬁ?};_ of left g very small dimensions. The studied specimens
are not young forms since they bear. 9 lamellae.
These are thin, with the growth bands forming a sort of adventral
structures, not much differentiated in the successive stages. In these
characters E. arsiniata differs from E. rugosa and E. granulifera n. sp.
which have the growth bands rounded and forming a sort of ridges. In
shape of lamellae and of the growth bands E. arsiniata (Stover) approaches
nearest to representatives of Aberroconcha plicata n. sp.,, A devonica n.
sp: and Eridoconcha concentrica Coryell & Williamson (Stover, 1956).
In view of the very strong resemiblanée of the Polish specimens in
exterior appearance. and dimensions; - they: have been -referred -to''the
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species established by Stover on specimens from the Givetian strata
(Moscow form.) of North America. The American specimens differ in
dimensions only, while in what concerns other external features they
are similar with the Holy Cross Mountains specimens.

*

ADDENDUM

.After the present paper had been sent to the press, Ivanova'(1960)
published a paper in which she revised the position of Archaeostraca,
erected a new subclass Ostracoidea to include the orders of Bradoriida
Raymond, Leperditiida Pokorny and Ostracoda Latreille, and opposed (in
a diagram) the Leperditiida group to the ostracods which she postulated
to be the descendants of Beyrichionidae Ulrich & Bassler, while the
Leperditiida are considered as derived from Bradoriidae Matthew.

In what concerns Ivanova’s revision of the Archaeostraca the present
writer does not think reasonably justifiable the separation of Bradoriida
from that group of crustaceans merely on a supposition that the shell of
these animals covered their entire body. Among Bradoriida many genera
are encountered (e. g. Alutidae Huo Shih-Cheng, 1956), whose valves are
invariably connected in the hinge area, and continuously spread:at the
base. No evidence is available suggesting that a shell of this type covers
the animal’s whole body which has been laterally compressed. It rather
seems that the order Bradoriida is artificial, including different groups
of crustaceans.

In what regards the Leperditiida the writer's view is that they are
primitive ostracods, but he nearly agrees with Ivanova’s suggestion to
oppose them to the group of Palaeocopa (but to that one group only). On
the other hand, it is not the Beyrichionidae but the Conchostraca that
seem the most probable ancestors of that suborder.

Palaeozoological Laboratory

of the Warsaw University and
of the Polish Academy of Sciences

Warszawa, September 1960
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ERIDOSTRACA — NOWY PODRZAD OSTRACODA
1 JEGO FILOGENETYCZNE ZNACZENIE

Streszczenie

Rozprawa ta zawiera rezultaty badan nad morfologia Eridoconchidae Hennings-
moen i obserwacje nad mikrostrukturg pancerzy przedstawicieli kilku prymityw-
nych grup paleozoicznych Ostracoda. Rozpatrywany w niej problem obejmuje réw-
niez zagadnienia zwiazane z genezg pancerza ostrakodowego. Wysuniete w tej pracy
tezy oparte zostaly na obserwacjach zardwno Ostracoda, jak i kambryjskich Ar-
chaeostraca oraz wspblczesnych Conchostraca.

Materiaty, na ktérych dokonane zostaly te badania, zebrano z dewonu $rodko-
wego w Gorach Swietokrzyskich (Wydryszéw, Grzegorzowice, Skaly, Swietomarz-
Sniadka). Procz tego zbadano okazy Aberroconcha magna (Harris) z ordowiku Plat-
formy Syberyjskiej, przekazane autorowi przez Dr W. A. Iwanowg z Instytutu
Paleontologicznego Akademii Nauk ZSRR w Moskwie.

Do celow pordownawczych wykorzystano réwniez Ostracoda ze Zwigzku Ra-
dzieckiego (Estonia, Platforma Rosyjska, Platforma Syberyjska) i ze Stanéw Zjed-
noczonych, jak réwniez materialy z glazéw narzutowych pochodzenia skandynaw-
skiego oraz wspélezesne z Adriatyku i wiele innych.

W badaniach tych uwzgledniono w szerokim zakresie studia poréwnawcze nad
mikrostrukturg pancerzy, oparte na szlifach cienkich i seryjnych naszlifowaniach.
Stosowano tez fluorydyzacje skorupek w celu zbadania struktury pancerza, jego
laminacji i budowy wewnetrznej Eridoconchidae.

Szczegbdlowa analiza morfologiczna skorupek Eridoconchidae wykazala, ze pan-
cerze tych zwierzat zbudowane byly z licznych blaszek ulozonych jedna pod druga,
odzwierciedlajgcych kolejne fazy wzrostu zwierzecia. Poszezegdlne blaszki stanowiag
elementy wylinkowe, nie zrzucane w procesie wzrostu. Pod tym wzgledem pancerze
Eridoconchidae przypominajg stosunki mpanujgce u Conchostraca (Phyllopoda),
réznig sig¢ jednak od tych ostatnich iloscig blaszek na pancerzu, ktéra w obrebie
rodzajow Aberroconcha n. gen. i Eridoconcha Ulrich & Bassler dochodzi do 11
i liczby tej nie przekracza. Poza tym, skorupki tych zwierzat sa z reguly wapienne,
a tylko partie centralne blaszek sa chitynowe i wpuklone do srodka skorupki, two-
rzagc komory, jak to jest u przedstawicieli rodzaju Aberroconcha. Reprezentujg one
jeden z najprymitywniejszych typow Ostracoda; nie osiggnely jeszcze zdolnosci
linienia, ktora jest cechg charakterystyczng dla malzoraczkow.

Obok form typu Aberroconcha, zaréwno z Polski, jak i z Platformy Syberyj-
skiej, zbadano i opisano gatunki rodzaju Ertdoconcha, z ktérych dwa (E. rugosa
Ulrich & Bassler, E. arsiniata (Stover)) znane sg ze Stanéw Zjednoczonych. Ich pan-
cerze maja wszystkie blaszki catkowicie wapienne. Stanowi on dalsze ogniwo
morfologiczne rozwoju pancerza ostrakodowego. Liczba faz wzrostu u tego rodza-
ju pozostaje nadal wysoka (do 11), a poszczegoélne blaszki SciSle do siebie przy-
legaja.
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Swoisty typ budowy pancerza Eridoconchidae uzasadnia wyodrebnienie tej grupy
ostrakodoéw w samodzielny podrzgd — Eridostraca n.subordo. Stanowisko filogene-
tyczne tego podrzedu, do ktérego wiaczono rowniez proponowang nows rodzine —
Cryptophyllidae, cechujacg sie skorupkami zbudowanymi z niewielkiej liczby bla-
szek (od 6 do 1), — jest podrednie miedzy Conchostraca a Ostracoda, z grupy
Palaeocopa.

Wysunieta przez Levinsona (1951) dla skorupek wieloblaszkowych Ostracoda
hipoteza ,retencji linienia”, jako cechy przystosowawczej dla niewielkiego kregu
form, wydaje sie niesluszng, poniewaz matla liczba blaszek na pancerzu takich form,
jak np. Cryptophyllus Levinson, nie ilustruje retencji, lecz przypuszczalnie inicjacje
linienia, zas skorupki wieloblaszkowe Eridoconchidae (Aberroconcha i Eridoconcha)
wskazujg na pierwotny stan budowy, odziedziczony po swoich wieloblaszkowych
przodkach z grupy Conchostraca. Pod wzgledem morfologicznym istniejg stopnio-
we przejécia od pancerza wieloblaszkowego (Aberroconcha, Eridoconcha), poprzez
pancerz o niewielkiej liczbie blaszek (Cryptophyllus), do pancerza trzy-, dwu-
i jednoblaszkowego (Conchoprimitic Opik, Milleratia Swartz, Schmidtella Ulrich).
Wskazujg one réwnoczeénie na sposéb powstania duzej grupy paleozoicznych Ostra-
coda, a przede wszystkim prymitywnej i waznej pod wzgledem filogenetycznym
grupy Leperditellidae Ulrich & Bassler.

Badania prowadzone nad Eridoconchidae rzucajg jednoczeénie swiatlo na
pochodzenie Ostracoda. Okazalo sig, ze znana od dawna koncepcja paleontolo-
giczna pochodzenia Ostracoda z grupy Bradoriidae Matthew (Ulrich & Bassler,
1951; Raymond, 1946), nie wyczerpuje catkowicie zagadnienia. Autor uwaza, ze
z grupy kambryjskich Bradoriidae (Archaeostraca) mogly wyodrebni¢ sie tylko
bardzo prymitywne ostrakody, a mianowicie Leperditiidae Jones. Odznaczajg sie
one duzymi rozmiarami pancerza, obecnoscig odciskow mieéniowych na skorupce,
ktorych w grupie Palaeocopa na ogdét brak. Pancerz tych malzoraczkéw (Leperdi-
tiidae) ma strukture pryzmatyczng, a w jego jednoblaszkowej skorupce wyréznié
mozna trzy warstwy: 1) zewnetrzng, ciemno zabarwiong; 2) srodkowa, przezroczysts;
3) wewnetrzng, grubszg od zewnetrznej i réwniez ciemno zabarwiong.

Podobny typ struktury pancerza i wyrazne odciski miesniowe, zlozone z licz-
nych $ladéw przyczepéw adduktorow, maja przedstawiciele Healdiidae Harlton
(Podocopa). W zwigzku z tym autor jest sklonny wyprowadzié te ostatnie z Le-
perditiidae.

Jedli chodzi o mikrostrukture pancerza Eridostraca, to jest ona kryptokrysta-
liczna. Po sfluorydyzowaniu mozna na ich skorupkach wyrézni¢ dwie warstwy:
1) zewnetrzng, ciemno zabarwiong, 2) wewnetrzng, przezroczysta. Poza tym na sko-
rupkach przedstawicieli tego podrzedu mieénie zwierajace nie pozostawiajg $la-
dow przyeczepu §éciegien. Analogiczne stosunki panujg wérdéd prymitywnych Le-
perditellidae (Conchoprimitia), ktérych przodkami, wedlug wszelkiego prawdopo-
dobienstwa, byly wieloblaszkowe Eridostraca.

Ta ostatnia grupa, jak juz wspomniano, wykazuje duze podobienstwo do jedne-
go z najprymitywniejszych szezepéw skorupiakdéw, a mianowicie Conchostraca,
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ktérych pancerz jest z reguly chitynowy (bardzo rzadko wapienny). Powstanie
pancerza ostrakodowego dokonalo sie na drodze glebokich przeobrazen, polega-
jacych m.in. na uzyskanej stopniowo zdolnoSci przyswajania soli weglanowych
i wydalania ich w postaci blaszek wapiennych oraz na zdolnosci zrzucania skorupek
wylinkowych.

Na podstawie dokonanych obserwacji i badain mozna z duzym prawdopodobien-
stwem przyjaé, ze wystepujace w paleozoiku grupy malzoraczkéw wskazujg na difi-
letyczne pochodzenie tego rzedu. Szczep Leperditiidae wywodzitbhy sie z Archaeo-
straca (Bradoriidae), szczep za$ obejmujacy Eridostraca zwigzany byiby z Concho-
straca (Lepidittidae Kobayashi).

DIAGNOZY
Podrzad Eridestraca n. subordo

Ostracoda o pancerzu wieloblaszkowym, rzadziej jednoblaszkowym, wapien-
nym, z krotkim, prostym brzegiem zawiasowym i wypuklym dorsalnym. Maksy-
malna liczba blaszek na skorupce — 11. Mikrostruktura pancerza kryptokrysta-
liczna.

Wystepowanie: ordowik — dewon (jura?).

Rozprzestrzenienie geograficzne: Ameryka, Azja, Europa.

Aberroconcha n. gen.

Owalne Eridoconchidae z licznymi (9-11) blaszkami na pancerzu, o prostym
brzegu zawiasowym. Niezwapniale elementy blaszek, wpuklone do $rodka skorupki,
tworza komory. Dymorfizm nie znany.

Wystepowanie: ordowik — dewon.

Rozprzestrzenienie geograficzne: Ameryka Polnocna, Europa (Géry Swiegto-
krzyskie), Azja (Platforma Syberyjska).

Aberroconcha plicata n. sp.
(pl. III, fig. 1 a-c)
Pancerz $redniej wielkosci, umbonalny, wieloblaszkowy, z licznymi (do 10)
pasmami przyrostowymi. Blaszki chitynowe, wpuklone do $rodka skorupki, tworzg

niewielkie komory.

Aberroconcha devonica n. sp.
(pl. 1V, fig. 2 a-c)
Pancerz prawie owalny, $redniej wielkosci, z licznymi (9) blaszkami na pan-
cerzu. Poszczegbélne blaszki zwapniate i czeSciowo wpuklone do wnetrza skorupki.
Przednia cze$¢ pancerza ostro Scigta.

Eridoconcha granulifera n. sp.
(pl. TII, fig. 2 a-c)
Zarys skorupki owalny. Liczne drobne granulacje na ostatnich pasmach przy-
rostowych. Blaszki, catkowicie wapienne, przylegajg do siebie na calej powierzchni,
Liczba blaszek — 9.
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OBJASNIENIA DO ILUSTRACJI

Fig. 1 (p. 36)

Aberroconcha plicata n. sp., rysunek schematyeczny, kombinowany, widziany
od strony przedniej pancerza; A naupliokoncha, B-J kolejne stadia wzrostu, 1 brzeg
zawiasowy, 2 blaszki dorsalne, 3 pasmo przyrostowe (dystalna czesé¢ blaszki), 4 ko-
mora miedzyblaszkowa, 5 blaszka chitynowa, 6 bruzda koncentryczna, 7 wolny

brzeg, 8 linia narastania (bruzda koncentryczna), 9 brzeg dorsalny, 10 listewka pot-
kolista.

Fig. 2 (p. 38)
Aberroconcha plicata n. sp., rysunek schematyczny. Pancerz lekko sko$nie na-
chylony ku przodowi. Lewa skorupka w przekroju poprzecznym odstania zrekon-
struowany, przestrzenny obraz blaszek chitynowych.

Fig. 3 (p. 41)
Aberroconcha plicata n. sp., rysunek schematyczny, kombinowany, od strony
dorsalnej. Prawa skorupka zeszlifowana do polowy wysokoéci; F-J blaszki ostat-
nich faz wzrostu, 1 komora miedzyblaszkowa, 2 blaszka chitynowa.

Fig. 4 (p. 42)
Aberroconcha plicata n. sp., przekrd] podluzny pancerza, ponizej wpuklenia
ostatniej fazy wzrostu; F-1 blaszki ostatnich faz wzrostu.

Fig. 5 (p. 47)

A Diagramatyczne przekroje dystalnej czesci skorupek, widziane od strony ze-
wnetrznej: A Aberroconcha magna (Harris), B A. plicata n. sp., C Eridoconcha rugosa
Ulrich & Bassler, D Cryptophyllus oboloides (Ulrich & Bassler); D-I kolejne stadia
ostatnich faz wzrostu, I lacuna, 2 linia przeciecia (wgska zatoka-sinus), 3 bruzda
koncentryczna (U-ksztaltna), 4 szeroka zatoka lub fald, 5 listewka péikolista.

B Diagramy wewnetrznych powierzchni skorupek. Objasnienia — jak do fig. A.

Fig. 6 (p. 50)

Aberroconcha plicata n. sp., rysunek schematyczny przedstawiajgcy fragment
prawej skorupki, z ktorej usunieto najwczeéniejsze stadia wzrostowe (A-C); D-I
stadia wzrostu, I blaszka dorsalna, 2 brzeg zawiasowy, 3 komora migdzyblaszko-
wa, 4 blaszka chitynowa, 5 blaszka dystalna, 6 bruzda koncentryczna, 7 brzeg wol-
ry skorupki.

Fig. 7 (p. 50)

Conchostraca gen. et sp. indet., przekrdéj poprzeczny skorupki lewej czg$ciowo

zrekonstruowany (linie przerywane); gérny sylur, Podole.
Fig. 8 (p. 53)

A Eridoconcha rugosa Ulrich & Bassler, rysunek schematyczny przedstawia-
jacy pory na czesciowo odwapnionych skorupkach, na granicy pasm przyrostowych;
B Estheria sp., rysunek schematyczny przedstawiajacy pory na skorupce na grani-
cy pasm przyrostowych formy wspolezesnej; C Estheria sp., fragment plaszcza
chitynowego z rzeskami.

Fig. 9 (p. 56)

Diagramatyczne przekroje poprzeczne skorupek: A Aberroconcha magne (Har-
ris), B A. plicata n. sp., C A. devonica n. sp., D Eridoconcha rugose Ulrich &
Bassler, £ Cryptophyllus oboloides Ulrich & Bassler, F Milleratia shideleri Levin-
son (wg Levinsona, 1951). Pancerze tych gatunkéw obrazuja szereg morfologiczny,
prowadzacy od pancerza wieloblaszkowego Eridostraca do jednoblaszkowego typo-
wych Ostracoda.
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Fig. 10 (p. 59)

A-C Przekroje poprzeczne pojedynczych blaszek, ilustrujace budowe brzegu
wentralnego: A Eridoconcha granulifera n. sp., B, C ,,Eridoconcha” multiannulata Le-
vinson (rys. schem. wg fotografii z Levinsona, 1951), D przekroj poprzeczny sko-
rupki Euprimites suecicus (Thorslund), (wg Jaanussona, 1957); 1 brzeg zawiasowy,
2 brzeg dorsalny, 3 pasmo przyrostowe tworzace rodzaj struktur adwentralnych,
4 brzeg wolny skorupki, 5 linia przeciecia, 6 dolon welarny.

Fig. 11 (p. 61)
A Przekréj poprzeczny pojedynczej blaszki Eridoconcha arsiniata (Stover),
B skorupki Conchoprimitia gammae (?) Opik; 1 brzeg zawiasowy, 2 brzeg dorsal-
ny, 3 struktury adwentralne.

Fig. 12 (p. 64)
Schematyczne przekroje poprzeczne skorupek sfluorydyzowanych: A Leperditia
sp., B Bairdiocypris sp., C Hollinella sp.; 1 warstwa zewnetrzna, 2 warstwa $rod-
kowa, 3 warstwa wewnetrzna.

Fig. 13 (p. 65)
Schematyczne przekroje poprzeczne pancerzy: A Leperditia sp., B Pachydo-
mella sp., C Bairdiocypris sp., D Bairdia sp.

Fig. 14 (p. 66)
Schematyczne przekroje poprzeczne wentralnego brzegu skorupki prawej:
A Pachydomella sp., B Bairdiocypris sp., C Condracypris sp., D Bairdia sp.; 1 blasz-
ka wewnetrzna, 2 vestibulum, 3 blaszka zewnetrzna, 4 listewka ekstramarginalna,
5 strefa zro$niecia blaszek, 6 listewka inframarginalna, 7 linia przeciecia.

Fig. 15 (p. 67)
Bairdia sp., schematyczny przekréj podiuzny przedniej czeSci wolnego brzegu
pancerza; L lewa, R prawa skorupka, I blaszka wewnetrzna, 2 blaszka zewnetrzna,
3 vestibulum, 4 linia przeciecia, 5 pryzmaty kalcytu.

Fig. 16 (p. 69)
Diagram ilustrujgcy prawdopodobne stosunki pokrewienstwa i rozprzestrzenie-
nie stratygraficzne pewnych grup Ostracoda.

Fig. 17 (p. 74)
Aberroconcha magna (Harris), przekrdj poprzeczny prawej skorupki: A nau-
pliokoncha, B-I kolejne stadia wzrostu, 1 blaszka dorsalna, 2 blaszka chitynowa,
3 komora miedzyblaszkowa, 4 blaszka dystalna, 5 brzeg wolny skorupki.

Fig. 18 (p. 78)
Aberroconcha plicata n. sp., A-E skorupki milodociane w roéznych stadiach
wzrostu.
Fig. 19 (p. 79)
Aberroconcha plicata n. sp., diagram zmiennoéci; na osi rzednych — ilo§é osob-
nikéw, na osi odcietych — ilorazy stosunku dlugosci do wysokosci skorupki.

Fig. 20 (p. 82)
Eridoconcha rugosa Ulrich & Bassler, przekrdj poprzeczny prawej skorupki.
Fig. 21 (p. 83)
Eridoconcha rugosa Ulrich & Bassler, A-E skorupki miodociane w r&inych
stadiach wzrostu.
Fig. 22 (p. 85)
Eridoconcha granulifera n. sp., fragment retikulacji skorupki.
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Fig. 23 (p. 86)
Eridoconcha arsiniate (Stover), przekroj poprzeczny lewej skorupki.

Text-pl. I (p. 44-45)
Aberroconcha plicata n. sp., szlify seryjne pancerza, rownolegle do osi pod-
luznej: A-J od strony dorsalnej, U-K od strony wentralnej.

Pl I

Fig. 1, 2. Aberroconcha plicata n. sp., przekroje poprzeczne: 1 pancerza, X 95!
2a strefy zawiasowej, X 375; 2b skorupki lewej, obejmujacy komory miedzyblasz-
kowe ostatnich faz wzrostu, X 375.

Fig. 3, 4. Aberroconcha magna (Harris), przekroje poprzeczne: 1 skorupki le-
wej, X 88; 4 skorupki prawej, obejmujgcy ostatnie fazy wzrostu, X 200.

e blaszki zawiasowe, b blaszki chitynowe, ¢ blaszka dystalna, d komora mieg-
dzyblaszkowa, e listewka poéikolista, f zatoka (sinus), g lacuna.

Pl 1II

Pig. 1. Hollinella sp., przekrdj poprzeczny brzegu wolnego skorupki sfluorydy-
zowanej, X 190, '

Fig. 2, 3. Bairdia sp.: 2 przekrdj poprzeczny wentralnej czeéci brzegu wolnego
skorupki, X 88; 3 przekréj przedniej cze$ci brzegu wolnego skorupki, X 144. .

Fig. 4, 5. Bairdiocypris sp., przekroje poprzeczne: 4 brzegu wolnego skorupki,
X 180; 5 skorupki sfluorydyzowanej, X 225.

Fig. 6, 7. Leperditia sp., przekroje poprzeczne: 6 brzegu wolnego skorupki,
X 77; 7 skorupki sfluorydyzowanej, X 73.

a warstwa zewnetrzna (pigmentowana), b warstwa $rodkowa, ¢ warstwa we-
wnetrzna, d blaszka wewnetrzna, e linia przeciecia, f strefa zroéniecia, v vestibulum.

Pl III
Fig. 1. Aberroconcha plicate n. sp., holotyp: a skorupka lewa, b od strony dor-
salnej, ¢ od strony wentralnej; X 66.
Fig. 2. Aberroconcha devonica n. sp., holotyp: a skorupka lewa, b od strony
dorsalnej, ¢ od strony wentralnej; X 66.

Pl IV
Fig. 1. Eridoconcha arsiniata (Stover): a skorupka lewa, b od strony dorsalnej,
¢ od strony wentralnej; X 102.
Fig. 2. Eridoconcha granulifera n. sp., holotyp: a skorupka lewa, b od strony
dorsalnej, ¢ od strony wentralnej; X 100.
Fig. 3. Eridoconcha rugosa Ulrich & Bassler: a skorupka lewa, b od strony dor-
salnej. ¢ od strony wentralnej; X 92.

DOPAHIMIIEK AJAMYAK

ERIDOSTRACA — HOBBIM IIONOTPSN, OSTRACODA U ETO
PUJOTEHETUYECKOE 3HAYEHUE

Pe3zwuae

B Hacroauneit paboTe NpPEACTABJIEHbLI Pe3yibTaTbl MCCIHENOBaHUM Hax Mopdo-
noruveit Eridoconchidae Henningsmoen u HabOnoaeHUA HaJL MUKPOCTPYKTYDOI paxo-
BMH HECKOJNBKMX TNPUMUTUBHBIX TPYNI IIAJE030MCKMX OCTPakoA. Paccmarpusaemad
TYT rpobsemMa OOHMMAET TOXKE BOIPOCLI reHe3yca OCTPAKOUAHON DAKOBUHBLL BhiBy-



ERIDOSTRACA — A NEW SUBORDER OF OSTRACODS 101

HYTBbIE TE€3UCbl OCHOBaHbLI HA HAOJIOAEHMAX KaCAKIUMXCA HE TOJNLKO OCTPAaKOHd, HO
n xemOpuitckux Archaeostraca u ncronaembIx M coBpeMeHHbIX Conchostraca.

Jna cpaBHeHMs MCNONB30BaHO Martepmanel u3 Coserckoro Cor3sa (3cToHCKadA
CCP, Pycckana nuardopma, Cubupckas mnardopma), CoeamnenHerx llraToB, mare-
puajb! U3 CKAHAMHABCKMX JIEOHMKOBBIX BaJYHOB M MHOIME JADyTHE,

B uccnenoBaHMAX YyYTEHO B LUMPOKOM 00BEME MUKPOCTPYKTYDPY PaKOBMH, HpHU-
MEeHAsT pa3HooOpas3Hble TEXHUYECKUE METOABI.

IToapobunlit Mopdoosormyecknit aanu3d cTtBOpok Eridoconchidae noraszan, uro
PAKOBMHA 3TUX XXUBOTHBIX OblNla ITOCTPOEHA M3 MHOIOYMCIEHHBIX IIJIACTMHOK HaJo-
JKEeHHbIX OfHa MOJX ZPYIOi, OTPAKAILIMX II0CJefOBaTeNbHbBIE BO3PacTHhIE a3kl
KUBOTHOTO. OTAENbHbIE NJACTUHKMU COCTABJAIOT 9JIEMEHTbI JMHBKM He COpOLIeHHbIE
B Ipouecce Bozpacranmda. B sTom orHouueHum paxosmuHbl Eridoconchidae nanomu-
HAKT CcOoOTHOLIeHMs rocnopcTeyromiue cpegu Conchostraca (Phyllopeda), HO oram-
YaloTCA OT 3TUX IOCJIENHMX KOJMYECTBOM IJIACTMHOK PAKOBMHBI, KOTOpPOE B Iipepe-
nax pogoB Aberroconcha n. gen.u Eridoconcha Ulrich & Bassler goxonur no 11, Ho He
NPEBBIIIAECT ITOr0 4Yycaa. KpoMe TOro CTBOPKM 9TUX FUBOTHBLIX KaK NDAaBUJO U3BECT-
KOBbIE, a TOJbKO LUEHTPaJbHbIE YaCTU NJACTUMHOK COCTOAT M3 XMTUHA WM BOTHYTLI
BHYTPb CTBOPKM, 00pa3ysa uHOrga Kamepbl, Kak 3TO MMEEeT MecTo y poja Aberroconcha.
IlpepcraBuTen 3TOr0 POXa ABJIAIOTCA OHMMM U3 CAMBIX IPUMUTHBHBIX THUIIOB OCTpa-
Ko, OHM He MOOCTUTHYJM €lUe CIOCOOHOCTM JIMHBKM, XapaKTepHOM XIS OCTPAKOX.

Pagom ¢ copmamu tuna Aberroconcha, McCAEZOBAaHBI M ONMCAHBI BMABI pPoxa
Eridoconcha, KoTopeIX PAKOBMHA TOXKE COCTOAIAA M3 MHOIMX IJIACTMHOK, HO LeJM-
KOM M3BECTKOBAaA, COCTABJIAEGT CJexyioljee MOP(OJOrMyecKoe 3BEHO B Pa3BUTUN
OCTPAKOUJAHOI PaKOBMHbLI, KoJuM4ecTBO NJNACTUHOK Yy MNpPEeACTaBUTENEH 5STOro pona
BCG eute BrICOKOE (o 11). OrpenpHble MMJIACTMHKM TECHO IPUIIETAIOT IDYr K APYry.

OcobeHnbiit Tun crpoeHusa paxkoBuub! Evidoconchidae ofocHoBniBaer Boirenedue
9TOM Tpynnebl B CAMOCTOATENBHLI mogorpax — Eridostraca n. subcordo. dusorene-
THUYECKOE IIOJIOIKEHHUE 3TOrO I[MOJOTPANA, B KOTOPBLIM BKJIIOYEHO TOXKE MpeAsiaraemoe
HoBoe cemeiictBo — Cryptophyllidae, ormeuaronieecs cTBOPKaAMM COCTOALIMMM U3 He-
OONBLIIOrO KOJMMYECTBA IIJIACTMHOK (MAaKCUMaJbHO M3 6), 3aHMMAeT MNPOMEXKYTO4YHOe
nosoxkenme mexay Conchostraca u Ostracoda, uz rpynner Palaeocopa.

Boiasuuyyteit JleBnuconom (Levinson, 1951) ama MHOroOMJIacTMHYATBIX CTBOPOK
OCTPAaKOA THMIOTE3 ,3anepxkKu JAnabKu” (retention of moults), Kak npucnocoburenb-
HOro cBOMicTBa ANA HeBOJABLWIOro Kpyra PopM, KaiKeTcd HEBEepHbLIM, Tak KaK He-
SoJsbILOEe KONMMYECTBO IUIACTMHOK B paKoBMHAX InpeacraBurteneil poxa Cryptophyllus
Levinson ABaAerca WJUIIOCTPALMEN He 3ajepXRKM, HO Hayasa JMHbBKRM (initiation of
moults), a muEoronnacruryareie Eridoconchidae (Aberroconcha u Eridoconcha) yka-
3bIBAIOT HA NPUMUTMBHOE COCTOAHME CTPOEHMS, YHACJHEeJOBaHHOE OT CBOMX MHOIO-
nacTUHYaThIX npenkos u3 rpymmbl Conchostraca. Ilo oTHouwleHHMIO MOPGONOTUNE
VIMEIOTCA TIOCTENEHHBbIE [IE€PEXOABbI OT MHOrOMJACTMHYATOM JO OJHOMJIACTMHYATON
OCTPAKOMIAHON PaKOBUHBI. YKAaZbIBAIOT OHY ONHOBPEMEHHO HA NYTh BO3HMKHOBEHUA
OONBIIOI TPYNNbI MaNEO30MCKUX OCTPAKOX, a MNPEXKAe BCEro NPUMUTUBHON M (DMIO-
reHeTuyecKn Baxkuou rpynnbl Leperditellidae Ulrich & Bassler. :

HccnenoBanuda ommcaHHble B 9TOW palfoTe NPOJMBAKOT CBET HA IIPOUCXOYKIEHNE
octpakod. Oka3ajnochb, YTO AABHO M3BECTHAf NAJNEOHTOJOrMUYECKAA KOHUENLMA Opo-
MCXOXKJAEHua ocrpaxkoa u3 rpynmbl Bradoriidae Matthew (Ulrich & Bassler, 1931;

. Raymond, 1946), ye ucuepnpiBaeT npobiemMbl. ABTOP HACTOALNEN pPadoThl XYMaeT, 4yTo
U3 Trpynnel Kemopuitickux Bradoriidae mMoraiy BrIAEAUTHCA TONBKO OY€Hb MPUMUTHU-
BHbIE OCTPaROABl, a MMeHHo Leperditiidae Jones. OTAMYaOTCH OHM HPUCYTCTBUEM
MYCKYJIbHLIX OTII€YAaTKOB HAa CTBOPKeE, KOTOPBIX Her B Gosbuioil rpynne Palaeocopa.
Wx paxoBuHa obJagaer upu3MATUYECKOH CTPYKTYpPOH. B OJHOMIACTMHYATOKX CTBOPKE
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MO2KHO BBIICJIUTHL TPU CJOA. Brre YIIOMAHYTBIEC INPUM3HAKKM BCTPEYAKTCA B rpynne
Healdiidae Harlton (Podocopa) m mosTtoMy aBTOpP CKJOHAETCA K TOMY, YTOObI 3TUX
nocaegHux BbIBOAMTL n3 Leperditiidae. Takum o6pa3om, BhICTYNAKIIME B HUMKHEM
naJjeo3oe TrpyMNmbl OCTPAKOJ YKA3bIBAIOT HA IUMMPUIETUYECKOE NPOUCXOKAEHUE ITOrO
otpana: Leperditiidae npoucxonmnm Obr u3 Archaeostraca, a Eridostraca 6oy 6bI
cBAzaHbl ¢ Conchostraca.

IMATHO3EBI

Eridostraca n. subordo

OcTpakoibl ¢ PAKOBMHOM MHOIOMNNACTUMHYATON, PexKe ONHOIJIACTUHYATOM, U3BECT-
KOBOI, ¢ KOPOTKMM, IIPOCTBHIM 3aMKOBbIM KpPaeM M BBIIYKJIBLIM AOPCANbHbIM. Makcu-

MaJbHOE€ KOJMYECTBO IJIACTMHOK B CTBOpKe — 11, MHUKDOCTPYKTYPa pPaKOBMHBI
KPUIITOKPUCTANJIUYECKAA.
BoicTynianme: OpAoBUK — JEBOH (opa?).

Teorpaduieckoe pacnpocrpaHenne: Amepura, AsuAa, Espona.

Aberroconcha n. gen.

OpanbHble Eridoconchidae, ¢ MHoroymciaeHHbiMu (9 — 11) nacTHMHKaMu B pako-
BUHE, ¢ NPOCTBbIM 3aMKOBbIM Kpaem. Heobu3BECTBJIEHHBIE 3JIEMEHTbl IJIACTUMHOK BO-
THYTh! BHYTPbL CTBOPKM, 00pal3yda Kamepbl. JuMOphU3M He M3BECTHLIN.

BricTyrniaHve: OpJOBMK — JE€BOH.

T'eorpacdhuyeckoe pacnpocrpaHenmne: CepepHaa Awmepuxka, EBpona (CseHTO-
kpxuckue Topsel), A3ua (Cubupckasa nnartcpopma).

Aberroconcha plicata n. sp.

PakoBuua cpeaHelt BennUuHLL, yMOOHanbHad, MHOTOMJIACTHMHYATAA, € MHOTOUM-
ciaeHHbIMM (Zo 10) mosocamMu HapacTaHudA, XMUTUHOBbIE I[IACTUMHKM BOTHYTbl BHYTPb
CcTBOPKM, 0o0pa3ysa HeboabluMe Kamepbl.

Aberroconcha devonica n. sp.

PakoBuHA TOYTM OBAJLHAA, CPEXHEN BENUYMHbI, ¢ MHOrOYMCJEHHBIMU (9) nua-
cTMHKaMu B pakoBude, OrTaenbHble ONACTUMHKM OOM3BECTBJEHHBIE ¥ YHACTUYHO BO-
THYTBI BHYTPb CTBOPKU. IlepepHsa 4YacTh PAKOBMHLI OCTPO CPE3AHA.

Eridoconcha granulifera n. sp.

QOuepTaHne CTBOPKM OBaJbHOE. MHOLOYUCIEHHbLIE MEJNKKe TPaHyJdAUNM Ha IO-
CHENHMX MOoJiocax Hapacrauud. IINacTMHKY, I1€JAUKOM O0M3BEeCTBJIEHHbIe NPUKACAIOTCA
APYT C APYIOM HA BCeli MOBEPXHOCTU. UMCNO MIaCTMHOK — 9.
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EXPLANATIONS OF PLATES

PL I

2. Aberroconcha plicata n. sp., transverse sections: I of carapace, X 95; 2a
of hinge area, X 375; 2b of left valve, showing interlamellar chambers of
the last growth stages, X 375. ;

4. Aberroconcha magna (Harris), transverse sections: 3 of left valve, X 88;
4 of right valve, showing last growth stages, X 200; a dorsal lamellae,
b chitinous lamellae, ¢ distal lamellae, d interlamellar chamber, e semicircu-
lar list, f sinus, ¢g lacuna.

Pl II

. Hollinella sp., transverse section of free edge of a fluoridized shell, X 190.

3. Bairdia sp.: 2 transverse section of the ventral part of free edge of shell,
X 88; 3 the same of the anterior part X 144.

5. Bairdiocypris sp., transverse sections: 4 of free edge of shell, X 180;
5 of a fluoridized shell, X 225.

7. Leperditia sp., transverse sections: 6 of free edge of shell, X 77; 7 of
a fluoridized shell, X 73; a outer (pigmented) layer, b median layer, c, d
inner layers, e bisecting line, f zone of concrescence, v vestibulum..

Pl III

. Aberroconcha plicata n. sp., holotype: a left valve, b dorsal view, ¢ ventral

view; X 66.

. Aberroconcha devonica n. sp., holotype: a left valve, b dorsal view, ¢ ventral

view; X 66.
Pl 1V

. Eridoconcha arsiniata (Stover): a left valve, b dorsal view, ¢ ventral view;

X 102

. Eridoconcha granulifera n. sp., holotype: a left valve, b dorsal view, ¢ ventral

view; X 100.

. Eridoconcha rugosa Ulrich & Bassler: a left valve, b dorsal view, ¢ ventral

view; X 92,
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