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THE ONTOGENY AND EVOLUTION OF KOZEOWSKIELLA (PRIBYL)
(OSTRACODA)

Abstract. — This paper deals with results of investigations on genus Koztowskiella
{Ptibyl) from Middle Devonian beds in localities Wydryszéw, Grzegorzowice and
Skaty (Holy Cross Mountains, Poland). The assignment of the mentioned genus to
Ulrichia Jones as its subgenus — as advocated by Pribyl — is here rejected. Onto-
geny and variability of described forms, including some new species, are analyzed.

INTRODUCTION

This paper presents information obtained during researches on
ostracods of the genus Kozlowskiella (Piibyl) from the Middle Devonian
of the Holy Cross Mts.

The copicus material, on which the investigations are based, has been
collected by the writer in localities of Wydryszéw, Grzegorzowice and
Skaly in 1955 and 1956. No ostracod descriptions have thus far been
published from the first two of these localities and the material now
collected there sheds some light on the evolution of the Middle Devonian
genus Kozltowskiella (Pribyl). The ontogeny and variations of the here
described species have been studied in detail, hence it has been possible
to determine the mutual relations between these forms as well as the
modifications which they experience in the course of ontogeny.

" The relation of Kozlowskiella to Ulrichia Jones has also been analyzed.
According to A. Piibyl (1953) Kozltowskiella 1s a subgenus of Ulrichia.
The present writer, however, has arrived at the conclusion that Koztow-
skiella should be separated into a distinct genus and, in regard to its
-dimorphism, perhaps similar to the cruminal one, probably placed within
the family Beyrichiidae.

The author here expresses his warmest gratitude to Prof. Dr. R. Koz-
towski for the wvaluable suggestions and criticism generously offered
during the preparation of the paper. Many thanks are also due to Dr.
Z. Kielan for reading the manuscript and to Mrs. J. Humnicka for trans-
lating the text into English, as well as to Miss L. f.uszczewska for the
pains taken in doing the photographs.
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Cordial thanks are also due to Dr. E. N. Polenova of the VNIGRI
Institute in Leningrad, for her gift of comparative material and for fa-
cilities offered to inspect the rich ostracod collection from Devonian beds
of the USSR during the writer’s visit to Leningrad in 1957.

The present work is the second in a series of papers to be devoted
to Devonian ostracods from the Holy Cross Mts.!

TERMINOLOGY

The terms used here for the various morphological elements of the
carapace are those introduced by 1. Hessland (1949), R. V. Kessling (1951),
A. Martinsson (1956) and V. Jaanusson (1957). Furthermore, there are
also some terms introduced into literature by G. Henningsmoen (1954)
and accepted by the present writer.

84 l-2 Sg l.3 t V.I.

Fig. 1. — Ornamental details of Fig. 2. — Transverse section of
carapace surface; SI anterior sul- carapace of female K. praetuber-
cus, L2 median lobe, S2 median culata n. sp., simplified; 1 velar
sulcus, L3 posterior lobe, t tuber- ridge, 2 admarginal ridge, 3 sub-

cles, vr velar ridge. velar area, 4 dorsal plica, 5 hinge

groove, 6 muscle scar.

An additional term is that of “dark lines” used to designate peculiar
microscopic structure elements of the carapace which have been investig-
ated in thin sections of representatives of genus Kozlowskiella (Pribyl).

1 The first paper: F. Adamczak, Polyzygia Girich, an Ostracod genus from the
Givetian of the Holy Cross Mts. — Acta Palaeont. Pol., vol. I, No. 1, pp. 35—48,
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These are dark lines vertical to the surface of the carapace and arranged
to form distinct reticulation of the carapace.

In what the marginal valve elements are concerned it has been
ascertained that the so-called admarginal ridge is gradually “transformed
into admarginal tubercles. Both these elements are, therefore, homologous
and may be of some significance for the comparison of related forms
(fig. 1-4).

MATERIAL AND METHODS OF WORK

The material studied in the present paper has been yielded by
marly-argillaceous beds of Middle Devonian age in the Lysogéry region
of the Holy Cross Mts. Samples were taken in the localities of Wydryszéw,
Grzegorzowice and Skaty. Within the two first named localities the
occurrence is noted of fairly complete Lower Couvinian (Eifelian) series.
In either of these localities, however, the Couvinian series are represented
by a slightly different facial type and, most likely, they do not belong

1 2
1L
4 3
Fig. 3. — K. kozlowskii (Pribyl), right valve, inside

view (diagram somewhat schematic); 1 hinge groove,
2 list, 3 velar ridge, 4 admarginal tubercles.

to exactly the same stratigraphic horizon. It rather seems that the Wy-
dryszéw complex is older than that of Grzegorzowice. That this is so
may, to a certain extent, be inferred from the quantitative share of the
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three representatives of genus Koztowskiella (Pfibyl) yielded by the two
successions.

The state of preservation of the ostracod fauna is not everywhere
uniform. On the whole quite a number of the Wydryszéw zones display

03mn ‘ ~ 030m
[SEE
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Fig. 4. — Longitudinal section of right valve of K. praetuberculatea n. sp. (sche-

matic diagram); 1 pore canals, 2 dark line, 3 muscle scar, 4 admarginal ridge,
5 velar ridge.

populations in excellent state of preservation, containing a fair abundance
of representatives of all, even the youngest ontogenetic stages. Only
within the basal parts, the valves are scarce and damaged so that it was
possible to collect but some few specimens. The Grzegorzowice material
is less complete, since large parts of the section here are covered by loess.
Ostracod valves from the basal portions of that section have not been
studied at all in view of their unsatisfactory state of preservation. The
upper portions of the Grzegorzowice succession have yielded a fairly
rich faunal assemblage containing other fossils besides ostracods. How-
ever, when comparing the populations, collected from these two sections,
the assemblage from Wydryszéw is pronouncedly the richer one.

Within both these sections, the occurrence is noted, besides ostra-
cods, also of bryozoans, brachiopods, trilobites and crinocids. Some for-
aminifers have been found too.
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Material of Givetian age has been yielded by one horizon only, i.e.
by the so-called brachiopod shales of the Skaly series. The presence of
representatives of genus Koztowskiella (Pfibyl) has not thus far been
recorded from either the lower or the upper parts of the Skaly section.
Ostracod valves collected from the brachiopod shales are in an excellent
state of preservation; they include the youngest instars too.

An analysis of this material has shown that we are here dealing
with species Kozlowskiella koztowskii (Pribyl 1953), closelly allied with
the Couvinian forms. :

In the Skaly material the majority of specimens are adult forms,
while in that from the Wydryszéw section immature valves predominate.
A total of approx. 3000 valves of genus Koztowskiella, corresponding to
various instars, has been collected from material sampled in the three
mentioned localities.

The copious Wydryszéw material has yielded some specimens, with
carapaces of the younger instar still attached to them. These specimens
no doubt represent the moment of moulting and, unquestionably, such
immature forms may be regarded as necrocoenosis. The isolated valves,
on the other hand, in the writer's opinion, represent mostly moulting
material, in this particular case — a pseudocoenosis. Such observations
can have some significance for the study of populations.

Samples taken from marly and marly-argillaceous rocks were
macerated with Glauber’s salt. The washing residuum was next examined
under binocular microscope, using a simplified Triebel tray to pick
out the microfossils.

Measurements were taken by means of an ocular micrometer under
< 30 magnification. To carry out the measurement the valves were placed
on a glass plate coated with a thin wax layer enabling a convenient
orientation of the valves. This is a time-sparing method, as several
hundred specimens may be placed for comparison on one glass plate.

Some valves were treated by hydrofluoric acid (I. G. Sohn, 1956;
Ch. F. Upshaw and alies, 1957). The fluoridization method has produced
good results. Many ornamentation and structure details may thus be
studied in transmitted light without mutilating the valves as in the case
of thin sections (fig. 5). 10%0 hydrofluoric acid was used by the writer.
Detached valves were immersed in a wax vessel for about fifteen minutes
and then taken out and washed with water. Carapaces, after treatment
by acid, in most cases proved to be damaged, cracked, and unsuitable for
study in transmitted light; whereas single valves studied in transmitted
light, under a X 600 magnification, revealed even the most minute struc-
tural details.
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No difficulties were encountered during segregation of copious
material with immature forms. Kesling’s method (1953c), warranting great
economy of time, is a most suitable one for this purpose.

Fig. 5. — K. praetuberculata n. sp., right valve, fluor-
: idized; ¥ 40.

OBSERVATIONS ON THE VARIABILITY IN GENUS KOZLOWSKIELLA
(PRIBYL)

The three new Couvinian species differentiated by the writer within
genus Kozlowskiella (Piibyl) and that described from the Skaly (Givetian)
by A. Pribyl (1953) are genetically very closely interallied. The forms
from the Couvinian constitute fairly well differentiated populations
displaying two essential evolutionary trends.

The first trend is represented by Kozlowskiella similis n.sp. This
species i1s with a prominent .3 and with elongated valves.

The other trend is represented by Kozlowskiella tuberculata n. sp.,
distinguished by a broad subvelar area and by the presence of two tuberc-
les on L3. In addition, representatives of this species are of a size decided-
ly greater than that of the remaining forms. Associated with the same
trend of evolution is the third species, namely Koztowskiella praetuber-
culata n. sp., characterized by a tendency to produce tubercles on
1.3 (fig. 6).

K. praetuberculata n.sp. will be here discussed first, since it is
apparently that from which the other forms have derived. Within Lower
Couvinian rocks representatives of this species predominate in the ma-
jority of samples. On the evidence of analyzed material, yielded by
successive horizons, a constant tendency to increase size has been ascer-
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Fig. 6. — Mutual relationship between species of genus

Koztowskiella (Pribyl) in Middle Devonian layers of the

Holy Cross Mts.; A K. praetuberculata n. sp., B K. tuber-

culata n. sp.,, C K. koztowskii (Pribyl). D K. similis n. sp.
(left wvalves).

tained as taking place here. Adult forms within the basal parts of the
section as a rule do not exceed 1.9 mm in length. Within upper portions
of the succession their length ranges from 1.8 to 2.15 mm, while forms
with a length from 1.95 to 2.4 mum have been found within top horizons
(fig. 74, B). The outline of carapace is not subject to any greater varia-
tions. In particular instars the length/height ratio (fig. 8a) shows a mean
figure of 1.33, indicating a nearly suboval shape of all these carapaces.
Immature specimens do not display any important variations. Differences
in respect to the quantitative per cent participation of Kozlowskiella
praetuberculata n. sp., as compared against those of other here described
species, are obvieusly important. K. praetuberculata n.sp. (fig. 9) is

Acta Palaeontologica Polonica — vol. III:2 [
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Fig. 7. — A Size of complete adult carapaces and of single left valves in K. prae-
tuberculata n. sp. from three different Wydryszéw horizons. Length of valves in
mm — on ordinate, samples from successive layers — on abscissa. B Per cent

figures of adult forms of K. praetuberculata in the faunal composition of three
different Wydryszéw horizons. Numbers of left valves and of complete carapaces
in per cent figures — on ordinate, size in mm — on abscissa.

distinctly predominant in samples collected from the lower layers of the
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Fig. 8. — Length/height ratio

of carapace in various instars;

a K. praetuberculata n. sp.,

b K. tuberculata n. sp., ¢ K.

koztowskii (Pribyl), d K. si-
milis n. sp.

Wydryszow section. In the Grzegorzowice
section (fig. 10), which has yielded relatively
less abundant material (approx. 50 speci-
mens), the participation of this species is
smaller. The predominant form is here K. si-
milis n. sp. which, on the average, represents
49.8 per cent of the total population. K. tu-
berculata n. sp. makes up only 4 per cent in
samples from the Grzegorzowice section, but
it is an interesting form owing to its inter-
mediate position between K. praeturbercu-
lata n. sp. and K. kozlowskii from the Give-
tian. These three species are characterized by
a constant ontogenetic trend to produce
a broad subvelar area (fig. 11, 12), a promi-
nent L3 and admarginal tubercles. A branch
line in the evolution of this species is re-
presented by K. similis n. sp. (fig. 6).

The numerical share of K. tuberculata
n. sp. within the basal parts of the Wydry-
sz6w section does mot exceed 10 per cent
(fig. 9) of the total material in this sample.
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Fig. 9. — Per cent figures of three species of Koztowskiella (PFibyl) in the faunal
composition of six Wydryszéw ‘horizons; A-F successive horizons, a K. similis
n. sp., b K. praetuberculata n. sp., ¢ K. tuberculata n. sp.

Within the following higher layers the numerical participation of this
species increases steadily. In the Grzegorzowice material, however, the
first rank is occupied by K. praetuberculate n. sp. and K. similis n. sp.
(fig. 13) whose numerical participation in the different samples wvaries
strongly. .Every maximum share of one species (e. g. K. similis n. sp.)
corresponds to the minimum share of another one (K. praeturberculata
n. sp.). K. tuberculata n. sp. has but few representatives.

K. kozlowskii, described by Pribyl from Givetian beds within the
Skaly section, apparently constitutes the terminal stage of the here con-
sidered evolutionary line. Even at first sight this form strongly differs
from its predecessors. The most obvious difference lies in the smaller
dimensions of its carapace whose length does not exceed 1.8 mm (fig. 14).
The posterior lobe (L3) is prominent with outline resembling that of L3
in K. similis n.sp. There is, however, a fundamental difference between
these elements in the two species. The posterior lobe in K. koztowskii
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Fig. 10. — Per cent figures of three species of Koziowskiella (Pfibyl) in the faunal
composition of five Grzegorzowice horizons; G-K successive horizons, a K. similis
n. sp., b K. praetuberculata n. sp., c. K. tuberculate n. sp.

(Piibyl) has been produced by the gradual evolution of two tubercless,
which finally merge into one prominent lobe (L.3), while in K. similis n. sp.
the same element has probably been formed in a saltatory mode, becom-
ing constant in the following generations. Thus, the same detail of cara-
pacial ornamentation has, within the same genus, evolved in two different
ways and not contemporaneously, finally resulting in specific differentia-
tion. This interpretation is also suggested by the ontogeny of the carapace
(text-pl. 1), which completely explains the gap within the available ma-
terial derived from Upper Couvinian and Lower Givetian beds.

The changes experienced by the here considered species, during their
evolution, were not, naturally, confined to one character only, speaking
precisely, in this case to L3. The velar ridge and the formation of the
so-called admarginal tubercles on the right valve of the ostracods are
closely correlated with this ornamental detail. In specimens of K. prae-
tuberculata n. sp. the subvelar part is narrow and its width in adult indi-
viduals does not exceed 0.4 mm: in addition, the so-called admarginal
ridge (right valve) has developed along the free margin of the valve. The
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Fig. 11. — Cross section
of ventral side of right
valve (schematic dia-
gram); 1 K. praetuber- Fig. 12. — Width of subvelar area in various

culata n. sp.,, 2 K. si-
milis n. sp.,, 3 K. tuber-

instars; 1 K. praetuberculata n. sp., 2 K. ko-
zlowskii (Pribyl), 3 K. similis n. sp., 4 K. tu-

culata . sp., 4 K. ko- berculata n. sp. Width in mm — on ordinate,
zlows_ku (Piibyl), r ad- instars — on abscissa.
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Fig. 13. — Per cent figures of two
species of Kozlowskiella (Pribyl) in
the faunal composition of five Cou-
vinian ‘horizons in Grzegorzowice;
d K. praetuberculata n. sp., e K. si-
milis n. sp. Per cent figures of

numbers of individuals — on ordi-
nate, successive horizons — on ab-
scissa.
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Fig. 14. — Size of adult carapaces of K. kozlowskii
(Pribyl). Height of carapaces in mm — on ordinate,
length — on abscissa. Female specimens marked by

squares, males — by triangles.

subvelar part is considerably broader in K. tuberculata n. sp., being
0.88 mm (fig. 12). On the other hand, however, instead of the admarginal
ridge the appearance is noted in this form of admarginal tubercles which
are markedly larger and better pronounced in K. koziowskii (Pribyl)
(fig. 11, 15). In what the width of the subvelar area is concerned, it is
less than that in K. tuberculata n. sp., but in proportion to the size of
the carapace when we consider that these are forms one instar smaller.

STRUCTURE OF CARAPACE

Ostracod carapaces studied in thin sections provide interesting
information regarding the mode of formation and differentiation of the
various details of ornamentation. This is particularly so in respect to
the marginal parts of the carapace and to its structure since these are
subject to minor though occasionally fundamental modifications and
hence may be of some taxonomic significance.

In papers on living ostracods, available to the writer, problems
concerned with carapacial structure have been discussed by G. W. Miiller
(1894), K. Fassbinder (1912), R. V. Kesling (1951) and others. Many obser-
vations have also been made on fossil material: B. Zalanyi (1929),
E. Triebel (1941), I. Hessland (1949), S. A. Levinson (1949), N. Spjeldnaes
(1951), V. Jaanusson (1957) and R. V. Kesling (1957a).



ONTOGENY AND EVOLUTION OF KOZLOWSKIELLA 87

E }

| 03 mm

Fig. 15. — Longitudinal section of right valve of K. ko-

ztowskii (Piibyl) (schematic diagram); 1 pore canals, 2 dark

line, 3 muscle scar, 4 admarginal tubercles, 5 velar ridge,
6 L3, 7 S2, 8 L2.

In the case of species of Kozlowskiella (Piibyl), the author has done
a number of thin slides of mature and immature carapaces. Furthermore,
he has also studied the thin sections of species belonging to other genera,
such as Saccarchites ornatissimus {Giirich) 2, Polyzygia symmetrica Gi-
rich and Polyzygia trigonata Glrich. A “dark line”, by Jaanusson (1957)
referred to as the bisecting line, has been noted in these forms in some
parts of the free margin. In species of Kozlowskiella and in S. ornatissimus
it has been ascertained that these lines are regularly arranged over the
"~ other parts of the carapace also (fig. 4, 15). Quite recently, Kesling (1957q)
describes such elements in genus Hibbardia Kesling where, according to
that author’s statement, they produce a reticulation readily discernible
in tangential sections. The occurrence of ‘“dark lines” on carapaces is
not an uncommon phenomenon. In genus Kozlowskiella (Piibyl) they
constitute, as in Hibbardia Kesling, distinct reticulation also discernible

2 This species has been described by Gurich (1896, p, 383, pl. 14, fig. 3a,b)
as Primitia ornatissima from Lower Couvinian rocks (zone with Spirifer dombro-
viensis Giirich) from Dgbrowa near Kielce. In view of the close resemblance of
this species to representatives of genus Saccarchites Swartz & Whitmore, there
is more reason to refer it to this genus.
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In transmitted light under X 600 magnification of fluoridized valves
(fig. 16). Most likely, these details thus far recorded in few forms only,
are all of the same type. This, among other things, seems to be pointed
out by their position. In polarized light the structure of the “dark lines”

AN
|
. (\ __// -
dl
005 mm
— . . .
Fig. 16. — Fragment of the surface of carapace

in K. praetuberculata n. sp. (diagram slightly
simplified); pc pore canal, dlI dark line.

is distinguishable from that of adjacent parts solely by smaller dimensions
of calcite crystals. It should be here mentioned that these lines widen
out towards the outer surface of valves in a fan-like shape and always
occur on the margins of reticulation.

In view of their minute dimensions these are not pore canals as
alleged by Jaanusson (1957) and Kesling (1957a). In Koztowskiella (Ptibyl)
their size does not exceed 5 micrones. The occurrence of the dark belt
may be interpreted by the existence there, during lifetime of the ostracod,
of some organic substance whose presence caused a slightly different
mode of formation of the calcite crystals. Valves when dissolved in
hydrochloric or acetic acid do not reveal the presence of any such organic
matter. It seems probable that the dark lines may in some way be
associated with the calcification process of the valves. K. Fassbinder
(1912), who has studied the immature instars of the living Cypris pubera,
states that the calcification process starts earliest within the free margin
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area, immediately after moulting. In immature forms of Kozlowskiella
(Ptibyl) the presence of the dark line has been noted already during the
first instar (fig. 17), but within the free margin area only, no such dark
lines being observable in the remaining parts of the carapace. In this
instar the valves are very fine, while within the free margin area
a distinct velar structure is already in existence, transected by a dark
line. In the following instars the dark lines gradually make their
appearance on the other parts of the carapace as well. Their orientation
is constant from the ventral to the dorsal margin. By the 6th instar the
whole carapacial surface is covered with them. The same details of
structure have been noted in Saccarchites ornatissimus (Girich), but they

OO

Fig. 17. — Cross sections of three earliest instars of
K. praetuberculata n. sp. (diagram figure).

are missing during the earliest instars of this species; the velar structure
being, moreover, in these forms less pronounced, and the reticulation
more delicate. Here the dark lines begin to appear during the 3rd or 4th
instar, in the same manner as in genus Koztowskiella (Piibyl).

Pore canals show a most regular arrangement within reticulation
pits (fig. 4, 15, 16). They are funnel shaped canalets readily discernible
on fluoridized valves (fig. 5). They are absent from the free margin area.

ONTOGENY

The problem of ontogeny, i.e. of developmental changes experienced
by the carapace in the course of successive moultings, is one of great
significance for phylogenetic studies. Stress has been laid on it in many
papers beginning with that by M. Verworn (1887). So far, however, it
was not possible to draw any general phylogenetic conclusions concerning
the described forms on account of the inadequacy of the available ma-
terial. Often the described instars were not linked subsequently with
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phylogeny or were investigated from a different aspect. This will be
easily understood upon considering that immature forms are not always
found in the residuum of the washed material.

50

30

10

350 500 1000 41500 2000 M,
Fig. 18. — Diagram figure showing dimensions and numbers of carapaces during
various instars in K. praetuberculata n. sp. Numbers of carapaces — on ordinate,
size in micrones — on abscissa.

On evidence of the available material the writer has been able to
identify probably all the instars in the here considered three new species
of genus Kozlowskiella (Pfibyl) and in the form previously described by
Pribyl (1953) as Ulrichia (Kozlowskiella) kozlowskii. Since these are
closely allied species it was possible to clarify their interrelations. In
connection with these observations the writer is of the opinion that the
speciation may take place either by sudden leaps (K. similis n. sp.) or by
way of slow evolutionary changes as is illustrated by the carapacial
ontogeny of K. praetuberculata n. sp., K. tuberculata n. sp. and K. ko-
zlowskii (Pribyl) (text-pl. I).

The number of moults within Beyrichiacea has not been exactly
determined, ranging from 6 to 10. Apparently this is controlled by the
same factors as those now acting in the living forms (Kesling, 1952a).
In species of genus Kozlowskiella (Pribyl) 9 instars, i. e. 8 moultings,
have been ascertained.

Carapaces of immature forms are as a rule complete, but the youngest
instars are very scarcely represented. They are fragile and brittle, often
filled in by calcite. Separate valves of instars 5, 6 and 7 are fairly common.
Considerable difficulties have been encountered in distinguishing the
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Slightly schematic diagram of individual ontogeny of carapaces in: A K. preetuberculata n. sp.,, B K.
tuberculata n. sp., C K. kozlowskii (Pribyl), D K. similis n. sp.
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immature instars in the three Couvinian species. At first sight, their
earliest instars are practically indistiguishable. The various lines of
ontogeny could be differentiated by indirect means only, e.g. a close
comparative study of the different instars, with respect to their state
of preservation, has revealed that in representatives of K. tuberculata
n. sp. the colouration of the carapace is nearly always darker that that
in the remaining species. Such biometric methods as determining the
dimensions in the various instars, the growth coefficient etc. did not
prove of any help in the study of this problem. The youngest instars
.differ very insignificantly in what size is concerned. In order to identify
the various instars Kesling’s (1953c) methods were applied, theoretically
based on Brooks law. When dealing with large amounts of material
this method has proved extremely valuable. Furthermore, a graph has
been plotted of immature and adult individuals (fig. 18), which coincides
-entirely with data obtained with the help of a “slide rule”.

On evidence of such morphological elements as S2, L2 and L3, also
on reticulation, it was possible to determine the generic position of ca-
rapaces already in the first instar. Specific characters make their ap-
pearance later and stabilize in instars 6 and 7. This, however, is not always
the case. In Koztowskiella tuberculata n. sp., for instance, the specific
position could be assigned already in the 4th instar. Sexual dimorphism
-does not occur before the last moulting. In some instances, however, on
the size of carapaces (K. praetuberculata n. sp.) we are led to the sug-
gestion that sexual maturity is reached earlier (in the 8th instar).

When studying individual onto.g-ehy the writer has taken into con-
sideration the two essential trends, mentioned at the beginning of the
paper, of which the first is represented by K. praetuberculata n. sp.,
K. tuberculata n. sp. and K. kozlowskii (Pfibyl), the other one — by
K. similis n. sp.

In K. praetuberculata n.sp., as in the other species, S2 appears as
early as the first instar. L2 and L3, together with reticulation, are still
indistinct. In the 3rd instar, a delicate border is outlined, formed by the
arrangement into two parallel rows of the reticulation meshes. In the
4th instar Sl is outlined, while in instar 6 or 7 two minute tuber-
cles appear on the posterior lobe with a constant tendency to increase
(text-pl. I A).

K. tuberculata n. sp. displays already in the first instar well deve-
loped L2 and L3, as well as S2. The reticulation here is at that stage
more conspicuous that in the previous species. After the second moulting
the tubercles on L3 are nearly completely formed (text-pl. I B). S1 be-
comes outlined in the following instar.
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The last species of this evolutionary line is the Givetian K. koziow-
skii (Pribyl). Its first instar is smaller than in the previously mentioned
species, while the other characters coincide. Already in the second instar,
however, two minute tubercles make their appearance on L3. S1 appears,
as usually, in the 4th instar. Up to the time of the 6th or even the 7th
moulting two tubercles persist on L3. After the 7th moulting, i. e. in the
8th instar, L3 becomes more prominent and produces a large knob not
carrying any tubercles on its surface (text-pl. I C).

S2 is that character of ornamentation which has fundamentally
altered the sculpture of the carapace of Koztowskiella (Pfibyl). Its for-
mation is reasonably probable during the youngest instars only, when
the resistance power of the carapace against centripetal traction is relati-
vely weakest (adductor muscle). All additional alterations occur around
the sulcus which has thus formed, i. e. the formations of lobes L2 and
L3, the enlargement of the subvelar area as well as several minor changes
brought about by the formation of these elements.

The appearance of a new character was investigated in the different
instars (text-pl. 1) by observing the moment and mode of its formation
and its changes in subsequent instars. In K. preetuberculata n. sp., for
instance, tubercles on L3 make their appearance in later stages of onto-
geny; subsequently this character transgresses onto earlier stages (K. tu-
berculata n. sp.) which is probably connected with stabilization of this
character. These elements, however, are not constant in the here con-
sidered evolutionary line. In K. koztowskii (Pfibyl) the tubercles occur
in young instars only and constitute transitional elements leading to the
strongly developed L3. Furthermore, on onfogeny of the carapace in
K. praetuberculata n. sp. it may be inferred that this species is, in all
probability, the ancestral form from which the other representatives of
genus Koztowskiella have derived.

SYSTEMATIC DESCRIPTION

Suborder Palaeocopa Henningsmoen, 1953
Superfamily Beyrichiacea Ulrich & Bassler, 1923
Family Beyrichiidae(?) Jones, 1694
Genus Koztowskiella (Piibyl, 1953)

Genotype: Ulrichia (Koztowskiella) koztowskii Ptibyl (1953, p. 241—
244, pl. 1, fig. 1-18).

Diagnosis. — Trilobate forms, hinge line straight. In central part
of carapace an adductor muscle scar. Velar ridge along the free edge.
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Surface of carapace reticulated. Well pronounced dimorphism.
Representatives: Koztowskiella kozlowskit (Ptibyl, 1953)
Koztowskiella praetuberculata n. sp.
Koztowskiella tuberculata n. sp.
Kozlowskiella similis n. sp.

Remarks. — Genus Kozltowskiella (Pfibyl), recorded from Middle
Devonian rocks of Wydryszéw, Grzegorzowice and Skaly (Lysogora
region of the Holy Cross Mts.), by Piibyl (1953) described as a new sub-
genus within genus Ulrichia Jones, is by the present writer separated
into a new genus, independent of Ulrichia, and tentatively included into
the family Beyrichiidae. This conclusion is founded on detailed studies
on the morphology, ontogeny and variations of the considered forms,
grounded chiefly on the dimorphism similar to the cruminal type, as
defined by Jaanusson (1957).

Koztowskiella (Piibyl) displays similarities with genus Ulrichia,
whose representatives are mentioned by Pfibyl, in some morphological
details only. The cardinal difference between Ulrichia and Kozlowskiella
lies in the presence in the latter genus of S1 and S2, and in the distinct
sexual dimorphism occurring throughout all the species of this genus.
An additional difference is a well developed muscle area in the central
portion of the valve. Of the other forms with which Kozlowskiella is
compared by Ptibyl, that of Bolbiprimitia Ulrich only displays a certain
resemblance; also some other forms subsequently described and referred
to here below. The assignment of Koztowskiella to genus Ulrichia has
also been questioned by Jaanusson (1957). He writes that in type of
lobation this genus resembles Thomasatic Kay and probably for this
reason he places Koztowskiella (Pribyl) within the family Bassleratiidae.

The reference of genus Koztowskiella to the Beyrichiidae is not
beyond doubt in the light of the latest studies done by Kesling (1957a)
and of certain observations carried out by the present writer on his own
material. A comparison of our form with genus Hibbardia Kesling (1953b)
reveals certain analogies. These consist among others of the external
resemblance of dimorphism and close similarities in the development of
the velar ridge and of ornamentation. The cardinal difference is that
of the origin of dimorphism in Kozlowskiella.

The origin of genus Kozlowskiella is not thoroughly known. On the
comparison of certain morphological elements it may be supposed to
have derived from forms coming near to Saccarchites ornatissimus (G-
rich), distinguished by dimorphism resembling that in Koztowskiella.
Saccarchites ornatissimus displays a moderate amount of resemblance
to the species described by Swartz and Whitmore (1956) as. Saccarchites
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saccularis. Those authors allege that the considered form resembles genus.
Phlyctiscapha described by Kesling (1953a). Nevertheless, though these-
forms do display a certain resemblance, yet the present writer is of the
opinion that the well known genus Saccarchites has more characters in
common with S. ornatissimus (Glirich) than with the representatives of
Phlyctiscapha. Features resembling those in Phlyctiscapha are the type
of dimorphism, outline of carapace and the muscle scar.

Noteworthy are also forms which in some respects are similar to
Saccarchites, in others to Kozlowskiella. They have been described by
Polenova (1955) from the Volga-Ural province in the Soviet Union terri-
tory under the name of Aparchitellina decorata. One of these forms in
particular, namely Aparchitellina cf. decorata, kindly presented to the
writer by Mrs. Polenova, is to some extent a transitionary form. Parti-
cularly noteworthy in this species is the muscle scar, developed similarly
as in Saccarchites, while the carapacial outline and details of ornamen-
tation come closer to these characters in Kozlowskiella.

It seems reasonably probable that forms such as: Saccarchites sac-
cularis Swartz & Whitmore, 1956, S. ornatissimus (Girich, 1896) and
Aparchitellina cf. decorata Polenova, 1955 — constitute a morphological
evolutionary line, with S. saccularis as the probable ancestral form, in
view of its poorly differentiated ornamentation and its occurrence within

Upper Silurian rocks. The two other species have been recorded from
the Middle Devonian.

R. Ruedemann in 1909 (fide Ellis & Messina, 1952-57) has described
Macronotella fragaria from the Ordovician of the United States of Ame-
rica. This form is an interesting one on account of its resemblance to
Saccarchites ornatissimus (Glrich), as is stated by its author. In both
these forms there are similarities of the outline of carapace, of ornamen-
tation and of muscle scar. A comparative study of S. ornatissimus with
Macronotella hypercala Kesling & Kilgore (1952) points out some inter-
esting conclusions too. Dr. Kesling was kind enough to provide the
present writer with an assemblage of Devonian ostracods from North
America. Direct comparisons of the two above mentioned species did not,
however, lead him to detect any differences between the immature form
of S. ornatissimus (5th and 6th instars) and the American species.

Presumably, a detailed study of these forms may clarify this prob-
lem. Sections would, it is believed, be of special significance. Forms of
S. ornatissimus, including their ontogeny, have been studied by the
writer. He has also made a number of thin sections of both, the immature
and adult, forms and has arrived at the conclusion that they may be
phylogenetically related with Koztowskiella (Ptibyl).
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Kozlowskiella praetuberculata n. sp.
(fig. 19, 20; pl. 1, IIT)

Holotypus: female carapace in pl. I, fig. 1a-c.
Stratum typicum: Lower Couvinian, Lysogory region, Holy Cross Mts.
Locus typicus: Wydryszow.

Derivatio mominis: praetuberculata — species less advanced than K. tuber-
culata.
Diagnosis. — Trilobate, outline of carapace suboval, hinge line

straight; subvelar area narrow; two small tubercles on L3. Left valve
overlaps the right along the free edge. Surface reticulated. Delicate ad-
marginal ridge on subvelar area (right valve). Distinct dimorphism.

Description. — QOutline of carapace suboval, preplete; dorsal border
straight. A velar ridge along the free edge. Dorsally, S1 and S2 extend
from a common base. One of them, S1, follows the antero-ventral direc-
tion; the other, S2, markedly longer, is perpendicular to the dorsal

Table 1
Kozlowskiella praetuberculate n. sp.
Dimensions* of carapaces and growth factor in the several instars
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I ‘ 036 | 0.28 . ' 0.28 | 0.20 ' 0.8
| 1.22 1.29 1.14 | 1.30 1.50

IL | 0.44 ! 036 | 0.32 | | 0.26 | 0.12
\ 1.18 | | 1.05 1.25 115 1.16

m | 052 038 | 0.40 0.30 0.14
1.23 | 1.26 1.20 1.33 1.28

v 0.64 | 0.48 f 0.48 . 0.40 0.18
! 1.18 | 125 1.25 1.20 1.44

vV | 0.76 | 060 | 0.60 | 0.48 0.26
1.31 | 1.26 | | 120 | | 108 1.07

V1 | 1.00 0.76 072 0.52 | 028
1.32 1.26 | 1.33 1.38 | 1.21

vl | 1.32 | 096 0.96 | 0.72 0.34
1.27 1.33 1.25 1.24 1.17

VI | 1.68 1.28 1.20 0.88 0.40
1.14 1.15 D110 | 1.36 ‘ 1.00

? 1.92 1.48 1.32 t 1.20 0.40

G | 1.84 1.40 128 | 0.88 ’ 0.40

* Quoted data are modal values.
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berder. In the centre of carapace S2 becomes club-shaped and bears the
muscle scar. Lobes moderately prominent. Posterior lobe (L3) tending
to produce tubercles. On the right valve a well developed hinge groove,
over the entire surface, with the exception of the triangular area in the
subvelar area, the larger on the left valve, the smaller and more delicate

one — the so-called admarginad ridge — on the right valve.
Dimensions and growth factor of carapaces — see table 1.
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Fig. 19. — Size of carapaces in adult forms of K. prae-
tuberculata n. sp. Height of carapaces in mm — on
ordinate, length — on abscissa. Female specimens
marked by squares, males — by triangles.
Variation. — Size of valves varies rather strongly in dependence on

the stratigraphic horizon from which the material was sampled. The
reticulation meshes are usually subpentagonal and uniformly dispersed
over the entire surface, with the exception of the triangular area in the
antero-dorsal portion of the carapace. Well developed pore canals in the
reticulation.

Dimorphism. — In female specimens, which predominate among
mature individuals (68 per cent), the ventral valve is distinctly swollen
(fig. 19). =
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Ontogeny. — The collected immature valves probably represent com-
plete series of instars. It is not excluded that in some cases adult indivi-
duals also moult their carapace, this being suggested by the great size
range of mature valves (fig. 20).

Instar I — Dimensions (in mm): length 0.36, height 0.28, thickness
0.20. Outline of valve distinctly preplete, hinge line straight. L2 and L3,
and median S2 already well marked. Delicate velar ridge extending along
the free edge; reticulation still rather indistinct.

201 % I
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5
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Fig. 20. — Per cent figure of

carapaces of K. praetuberculata
n. sp. in various instars.

Instar II — Dimensions (in mm): length 0.44, height 0.32, thickness
0.26. Valve still bilobate; reticulation more distinct; L3 larger. The re-
maining characters unchanged.

Instar 11 — Dimensions (in mm): length 0.52, height 0.40, thickness
0.30. Reticulation meshes larger than in earlier instars; L2 and L3 more
prominent.

Instar IV — Dimensions (in mm): length 0.64, height 0.48, thickness
0.40. In this instar S1 is outlined, gently arcuate, somewhat obliquely
directed forward. The edge on L3 faintly outlined.

Instar V — Dimensions (in mm): length 0.76, height 0.60, thickness
0.48. S1 and S2 deepened. Edge on L3 distinctly marked. Remaining
characters unchanged.

Instar VI — Dimensions (in mm): length 1.00, height 0.72, thickness
0.52. Various ornamentation details are in this stage quite distinct. Two
minute tubercles appear on L3. A small rib is outlined between S2
and S3.

Instar VII — Dimensions (in mm): length 1.32, height 0.96, thickness
0.72. Tubercles on L3 more distinct; the remaining characters unchanged.

Acta Palaeontologica Polonica -— vol. III/2 7
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Instar VIII — Dimensions (in mm): length 1.68, height 1.20, thick-
ness 0.88. This instar precedes the mature form. Small tubercles on L3
still increase. Other details of ornamentation are those of mature forms.

L t i

Instar caragggateh ('?nm) carlgg:igc};t ((';rfzm)
I 0.31 —0.36 0.20 — 0.28
11 | 0.37 — 0.45 0.22 —0.32
II1 0.47 — 0.56 0.32 — 0.42
v 0.59 -— 0.68 0.42 —0.55
\'% 0.69 — 0.88 0.50 — 0.63
VI 0.94 —1.14 0.62 — 0.96
VII 1.17—1.43 0.96 — 1.15
VIII 1.48 — 1.82 1.10 — 1.35
Adult | 1.84 — 240 1.32 —1.50

Remarks. — Koztowskiella praetuberculate n. sp. displays numerous

analogies with the other species here described. Differences between them
consist in details of ornamentation and varying size. There are also some
differences in the successive ontogenetic stages. This species is similar
to Aparchitellina cf. decorata Polenova. Its resemblance to genus Hib-
bardia Kesling is by the writer regarded as less striking, chiefly due to
different type of dimorphism.

Koztowskiella tuberculata n. sp.
(fig. 21, 22; pl II, IV)

Holotypus: female carapace in pl. 11, fig. 3a-c.
Stratum typicum: Lower Couvinian, Lysogory region, Holy Cross Mts.
Locus typicus: Wydryszow.

Derivatio nominis. tuberculata — two distinct tubercles on L3.

Diagnosis. — Trilobate, outline of valve preplete; hinge line straight.
Two distinct tubercles on L3. A velar ridge along the free edge of ca-
rapace. Subvelar area broad. Surface reticulated. Well defined dimor-
phism.

Description. — Valves of this species are of greater size than in any
of the remaining forms of Koztowskiella (Ptibyl). The posterior lobe (L.3)
bears two distinct tubercles constituting one of the specific characters.
S1 and S2 extend from a common base in the dorsal part of the valve,
separating L.1, L2 and L3. S1 gently arched forward, while S2 occupies
a central position. Muscle scar in the middle of valve. Subvelar area
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broad (0.88 mm), delicate admarginal tubercles on the right valve. Dor-
sally (right valve) well developed hinge groove, expanded at both ends.
Pore canals in reticulation meshes. Left valve overlapping the right.

Dimensions and growth facter of carapaces.— see table 2.
Table 2 .
.+ Kozlowskiella tuberculate 1. sp.
Dimensions* of carapaces and growth faetor in the several instars
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I 0.40 0.32 0.26 0.22 0.08 |
1.20 1.13 1.23 1.09 | 1.00
1I 0.48 0.36 0.32 0.24 0.08
1.16 1.27 1.18 1.33 | 1.50
111 0.56 . 0.46 0.38 0.32 0.12 :
o 1.28 1.21 1.26 1.12 . 2.00
v 0.72 0.56 0.48 0.36 L 0.24
1.22 1.28 1.33 | 1.33 1.25
vV | 0.88 0.72 0.64 0.48 0.30
1.36 1.27 I 1.31 1.33 1.20
vl | 1.20 092 0.84 0.64 0.36
1.33 1.39 128 1.37 1.50
VII | 1.60 1.28 1.08 | © 0.88 0.54
1.15 1.15 118 113 L1
VIII | 1.84 1.48 1.28 1.00 0.60 |
1.26 1.21 1.25 1.48 . 1.46
% 2.32 1.80 1.60 1.48 : 0.88
1.96 1.52 1.44 1.02 0.68
Quorted data are wmodal values.
Variation. — Only the size of valves is subject to certain variations.
The subvelar length/width ratio varies from 4.4 to 7.1 (fig. 21).
Dimorphism. — In female specimens the valves are ventrally strongly

swollen. The male specimens are more slender; their valves constitute
a minority among adult specimens.

Ontogeny (fig. 22):

Instar I — Dimensions (in mm): length 0.40, height 0.26, thickness
0.22. OQutline suboval; reticulation distinct. L3 forms a fairly pointed
tubercle. Valve monosulcate.

Instar II — Dimensions (in mm): length 0.48, height 0.32, thickness
0.24. Outline and details of morphology without changes.
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Fig. 21. — Dijagram of carapace length/width of
subvelar area ratio: 1 K. praetuberculata n. sp.,
2 K similis n. sp.. 3 K. tuberculata n. sp.

Instar 1II — Dimensions (in mm): length 0.56, height 0.38, thickness
0.32. Two tubercles make their appearance on L3.
- Instar IV — Dimensions (in mm): length 0.72, height 0.48, thickness
0.38. In this instar S1 is initially outlined. The width of the subvelar area
has doubled.

20, %
15
Fig. 22. — Per cent figure of
carapaces of K. tuberculata n.sp.
1 in wvarious instars. Per cent fi-
- gure of the number of indivi-
duals — on ordinate, instars —
5 on abscissa.

1 2 3 4 5 6 7 8 9
instors
Instar V — Dimensions (in mm): length 0.88, height 0.64, thickness
0.48. Details of ornamentation more distinctly marked and not subject
to any essential changes during the following instars.
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Instar VI — Dimensions (in mm): length 1.20, height 0.84, thickness
0.64. No changes. .

Instar VII — Dimensions (in mm): length 1.60, height 1.08, thickness
0.88. In this instar the subvelar area increases considerably. Details of
ornamentation have been definitely developed.

Instar VIII — Dimensions (in mm): length 1.84, height 1.28, thick-
ness 1.00. This instar precedes the mature form.

Instar Length of Height of
carapace (mm) carapace (mm)

I T 0.29 —0.40 0.22 — 0.26

11 0.40 048 0.27 — 0.32

11X 0.48 — 0.56 0.32 —0.38

v 0.56 — 0.72 0.37 — 0.55

\% 0.75 —0.89 0.50 — 0.68

VI . 1.00 — 1.28 0.64 —0.84

VII 1.38 — 1.60 0.87 —1.10

VIII 1.64 — 1.85 1.10 — 1.30

Adult 1.88 — 2.70 1.42 — 1.80
Remarks. — Koztowskiella tuberculata n. sp. is a transitionary stage

in the evolutionary trend leading from K. praetuberculata to K. ko-
ztowskit (Pribyl). A number of morphological characters traced through-
out its ontogeny confirm this assumption. Tubercles situated on L3 are
of particular significance when comparing these forms. In K. tuberculata
n. sp. they make their appearance during the earliest stages of ontogeny
(3rd instar), while in K. kozlowskii — from 2nd instar; in K. praetuber-
culata n. sp., which is undoubtedly a more primitive form, they appear
later and are less strongly developed. Furthermore, in K. tuberculata
n. sp. admarginal tubercles on the right valve are equivalent to the
admarginal ridge in K. praetuberculata n. sp. (fig. 11).

Kozlowskiella kozitowskii (Ptibyl)
(fig. 23, 24; pl. 1)

Type species: Ulrichia (Koztowskiella) koztowskii Piibyl (1953,
p. 242—244, pl. 1, fig. 1—18).

Diagnosis. — The original diagnosis, as given by Pribyl (1953, p. 318),
is: “Anterior node placed much lower than the posterior node, which
usually projects above the dorsal margin. There is a deep furrow between
two nodes. Anterior to the anterior node there is also a furrow directed
obliquely forward. The surface of the valves and nodes is coarsely reti-
culated’.
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Description. — Carapace trilobate, almost preplete; hinge line
straight. Hinge groove on right valve along the dorsal border. Posterior
lobe (L3) in the shape of a prominent knob. Velar ridge along the free
edge. S1 extends somewhat obliquely in relation to S2, separating the
two lobes. The central part of the valve is occupied by the medial fur-
row (S2), which stretches to the centre of the valve; it is there swollen,
suggesting the muscle scar. Very fine reticulation discernible on the
posterior lobe (L3). Admarginal tubercles developed on the right valve
along the free edge. Hinge furrow as in the remaining species, with
a hinge list on the left valve.

Dimension and growth factor of carapaces — see table 3.

Table 3
Koztowskiella koztowskii (Pribyl)
Dimensions* of carapaces and growth factor in the several instars

| | | '
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str %e BB BBz E5 &g 35 87 35 £Efg 33
o = [ | oeod® o Q 3} o O < | = Q - ol o 9
3% 08| A8ef d& xmE Sg EE S8 BREE |58
I T T
I \ 0.28 © 026 | 0.22 0.18 0.08
- 1.28 1.23 1.18 1.11 125
11 | 0.36 032 | 0.26 0.20 | 0.10 |
1.33 | 1.00 1.15 | 1.40 | 1.20
I | 0.48 | 0.32 0.30 0.28 0.12 |
1.20 | 1.50 1.40 | 1.00 | 1.00
v | 058 0.48 0.42 0.28 | ! 0.12 |
1.24 1.33 1.28 1.28 . 1.66
vV | 072 0.64 0.54 0.38 | 0.20
1.26 1.25 | 1.25 | 1.26 | 1.60
VI 091 0.80 0.68 0.48 | 032 |
1.14 1.15 1.17 1.08 [ 1.00
VII | 1.04 0.92 0.80 0.52 0.32
1.30 1.17 1.10 | 115 1.25
VI | 1.36 1.08 0.88 0.60 | 0.40
1.23 1.25 1.31 1.56 [ 1.40
¢ 172 1.36 1.16 0.94 0.50
" 1.64 1.24 1.16 0.60 0.56
* Quoted data are modal values.
Variation. — Length of valve ranges from 1.4 to 1.8 mm and the
length/width ratio from 1.3 to 1.7 (fig. 23).
Dimorphism. — In female specimens the antero-ventral portions

of the carapace are distinctly swollen. As compared against the remain-
ing species of genus Kozlowskiella (Pribyl), this ventral inflation has
been shifted somewhat anteriorly. Furthermore, it has been ascertained
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Fig. 23. — K. koztowskii (Pribyi), Fig. 24. — Diagram figure showing cara-
variation diagram. Per cent fi- paces dimensions of four species of genus
gure in the composition of va- Koztowskiella (Pribyl) in Middle Devo-
rious groups — on ordinate. nian layers of Holy Cross Mts. Supposed
changes within the Upper Couvinian and

Lower Givetian indicated by broken line;

1 Lower Couvinian, 2 Upper Couvinian,

3 Lower Givetian, 4 Upper Givetian.

on the available material that females constitute 54.7 per cent of all
mature forms. Hence, among Givetian forms, the number of male spe-
cimens has increased (fig. 14).

Length of ‘ Height of

|

Instar I carapace (mm) | carapace (mm)
1 | 028—030 0.21 —0.26
o | o032—o03 | 022—027
111 0.38 — 0.48 ‘ 0.20 — 0.30
Iv | 049- 058 0.30 — 0.42
% 061—078 |  0.38—0.54
vi | 079—091 | 0.50—0.70
Vi 0.93 — 1.12 0.62 —- 0.80
VI 1.18 — 1.38 0.78 — 1.00
Adwt | 140—188 | 092—124

Ontogeny:

Instar I — Dimensions (in mm): length (.28, height 0.22, thickness 0.18.
Bilobate form; outline of carapace preplete. L3 fairly prominent and sharp
pointed. Delicate reticulation on surface of valves. Velar ridge along
the free margin.

Instar II — Dimensions (in mm): length 0.36, height 0.26, thickness
0.20. Two minute tubercles appear on the anterior lobe (L3). Remaining
features without changes.

Instar III — Dimensions (in mm): length 0.48, height 0.30, thickness
0.28. L.3 and the tubercles more prominent.
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Instar IV — Dimensions (in mm): length 0.58, height 0.42, thickness
0.28. In this instar S1 separating the two lobes (L1 and L2) is outlined.

Instar V — Dimensions (in mm): length 0.72, height 0.54, thickness
0.38. L2 and L3 distinctly marked. Trilobation well defined.

Instar VI — Dimensions (in mm): length 0.91, height 0.68, thickness
0.48. Reticulation uniform throughout the valve surface.

Instar VII — Dimensions (in mm): length 1.04, height 0.80, thickness
0.52. In this instar many individuals lose the tubercles on L3 which
becomes more prominent.

Instar VIII — Dimensions (in mm): length 1.36, height 0.88, thick-
ness 0.60. The disappearance of tubercles on L3 is connected with for-
mation of a more prominent lobe. The remaining details of ornamentation
are definitely developed. This instar precedes the mature form.

Remarks. — Kozlowskiella kozlowskii (Piibyl) has so far been re-
corded from the Givetian and within one horizon only, in the so-called
brachiopod shales. This species has not as yet been found in other sec-
tions of the same age in Holy Cross Mts., being restricted perhaps to one
locality only. It is closely allied with Couvinian species, its dimensions,
however, are smaller. During the evolutionary line of K. koztowskii we
first observe an increase of dimensions (Couvinian species) and then
a sensible reduction (fig. 24). The limited horizontal and vertical distri-
bution of this species suggest that it was nearing extinction,

Koztowskiella similis n. sp.
(fig. 25; pl. 1)

Holotypus: female carapace in pl. I, fig. 3, 4.

Stratum typicum. Lower Couvinian, Lysogéry region, Holy Cross Mts.

Locus typicus: Wydryszow.

Derivatio nominis: similis — called so to stress its close similarity to species
belonging to the evolutionary line: K. praetuberculata n. sp., K. tuberculata n. sp.
and K. koziowskii (Pribyl).

Diagnosis. — Trilobate form with outline almost amplete. Posterior
lobe (L3) in the shape of a prominent knob. Left valve overlapping the
right; surface reticulated; distinct dimorphism,

Descripticn. — Carapaces elongated, trilobate and reticulated. S1
and S2 extend from one common base, separating the particular lobes.
L3 prominent, considerably larger than L1. Along the free edge of the
right valve a delicate admarginal ridge, with minute tubercles in some
individuals (tendency to produce admarginal- tubercles). The left valve
somewhat larger and overlapping. the right along the free edge. Pore
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canals developed in reticulation meshes. A hinge furrow developed on
the right valve, dilated at both ends, and a hinge list on the left valve.

Dimensions and growth factor of carapaces — see table 4.

Variation. — The outline of the carapace and the dimensions of
L3 are subject to certain variations. The length/subvelar area ratio varies
from 3.3 to 3.7 (fig. 21).

Dimorphism. — Carapaces of female individuals are somewhat larger
(fig. 25), ventrally distinctly inflated. Male specimens constitute 20 per
cent of the total mature forms.

15 [
mm
]
14
® s m o Fig. 25. — Size of carapaces in adul}

forms of K similis n. sp. Height of ca-

13 s . rapaces in mm — on ordinate. length

’ e @ — on abscissa. Female specimens mark-
ed by squares, males — by triangles.

] .
12 v v

19 20 21

Ontogeny: '

Instar I — Dimensions (in mm): length 0.36, height 0.22, thickness
0.16. Outline suboval; S2 developed approximately in the middle of the
carapace. Reticulation faint.

Instar II — Dimensions (in mm): length 0.48, height 0.36, thickness
0.24. In this instar L3 is rather prominent. The remaining characters
unchanged.

Instar 1] — Dimensions (in mm): length 0.68, height 0.44, thickness
0.32. Main details of ornamentation without changes.

Instar IV — Dimensions (in mm): length 0.86, height 0.56, thickness
0.44. S1 makes its appearance. Reticulation more distinct.

Instar V — Dimensions (in mm): length 1.08, height 0.68, thickness
0.52. S1 and S2 have deepened. L3 prominent.

Instar VI — Dimensions (in mm): length 1.24, height 0.88, thickness
0.64. No changes.

Instar VII — Dimensions (in mm); length 1.44, height 1.00. In the
writer’s collection this instar is represented by one valve only. Details
of ornamentation unchanged.

Instar VIII — Dimensions (in mm): length 1.72, height 1.12, thick-
ness 0.80. All details of ornamentation have developed definitely. This
instar precedes the mature form.
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Table 4
Koztowskiella similis n. sp.
Dimensions* of carapaces and growth factor in the several instars

| | | 1 1
E - | @ ot '
Instarlf'ﬁ f'h 53.5 :c"s-clf: :gu j‘é |£;’_' .22‘08 jﬁﬂ«
2E 8BS PEPT 38 w3 28 ST /28| EESy  :8
(JE | G& | 38EE 88 =E 85 | 8E 58| BEEE |68
I | | i ]
I 036 0.28 | 022 0.16 0.08
1.33 1.57 1.63 1.50 1.50
11 0.48 0.44 0.36 0.24 0.12
1.40 1.27 1.22 1.33 1.33
I 0.68 0.56 0.44 0.32 0.16
1.26 1.14 1.27 1.37 1.50
1V 0.86 0.64 0.56 0.44 0.24
1.25 | 1.37 1.21 1.18 | 1.33
Vv 1.08 0.88 0.68 0.52 0.32
1.15 1.09 1.29 1.23 1.12
Vi 1.24 0.96 0.88 0.64 0.36
1.16 1.25 1.13 —
VII 1.44 1.20 1.00 3 e
1.20 1.13 112 — —
VIII 1.72 1.36 1.12 0.80 0.52
1.16 1.18 1.21 1.50 1.15
2.00 1.60 1.36 1.20 0.60
1.88 1.48 1.24 1.20 0.54
* Quofed dara are maodal values.
Remarks. — On the carapacial outline and various details of orna-

mentation this species may be opposed to the remaining representatives
of genus Kozlowskiella (Piibyl). The cardinal features in which it differs
from them are: prominent lobe (L3) considerably larger than that in
K. kozlowskii (Ptibyl); absence of tubercles and edges on this lobe during
ontogenic stages; presence of velar ridge along the free margin, with the
subvelar area, as a rule, not exceeding 0.6 mm in width (fig. 12). Another
noteworthy element here is the so-called admarginal ridge (on the right
valve) which, in a small number of individuals, displays distinct ten-
dency to produce admarginal tubercles. On evidence of its ontogenetic
changes, this species is believed independently to attain in the formation
of morphological details results similar to those of Koztowskiella ko-
zlowskii.

Paleozoological Laboratory
of the University of Warsaw,
Warszawa, January 1958
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FRANCISZEK ADAMCZAK

ONTOGENEZA 1 EWOLUCJA RODZAJU KOZEOWSKIELLA (PRIBYL)
(OSTRACODA)

Streszczenie

Material, na jakim oparto badania ontogenezy i ewolucji rodzaju Kozlow-
skiella (Pfibyl), zebrany zostat w latach 1955-56 w $rodkowym dewonie Gor Swie-
tokrzyskich, w miejscowosciach Wydryszow, Grzegorzowice i Skaly.

Koztowskiella opisana zostala po raz pierwszy przez A. Piibyla (1953) jako Ulri-
chia (Kozlowskiella). Autor, opierajac sie na morfologii, ontogenezie i zmiennosci,
uznal ten podrodzaj za rodzaj nie zalezny od Ulrichia i, ze wzgledu na pewne podo-
bienstwo do kruminalnego typu dimorfizmu (lac. crumena = torebka), umiescil go
warunkowo w obrebie rodziny Beyrichiidae.

Na duzym materiale (okolo 3000 egzemplarzy form dorostych i mlodocianych)
przeéledzono m. in. rozwdj ontogenetyczny — czyli zmiany, jakim podlega skorupka
w czasie kolejnych wylinek — trzech nowych gatunkéw z eiflu, (Wydryszéw i Grze-

gorzowice), a mianowicie:

Koztowskiella praetuberculata n. sp.
Koztowskiella tuberculata n. sp.

Koziowskiella similis n. sp.

i jednego opisanego juz wcze$niej przez Pribyla (1953), z miejscowosci Skaly (zywet),
jako- Ulrichia (Kozlowskiella) kozlowskii Pribyl. Zaobserwowano tez zmiany, jakim
podlegaja opisane gatunki w procesie zaréwno ontogenezy, jak ewolucji w eiflu
i zywecie.

Jesli chodzi o poszczegblne stadia rozwoju osobniczego, to zostaly one wydzie-
lone, opierajgc sie na metodach opracowanych przez R. V. Keslinga (1953c). Autor
ten — na podstawie prawa Brooksa gloszacego, ze po kazde] wylince skorupka
powieksza swoje rozmiary w stosunku procentowym, ktory jest w przyblizeniu
staty dla gatunku i plci, a ktory wynosi 1,26 — opracowal tabele w postaci cyklow
logarytmicznych, odpowiadajgcych teoretycznej wartosci wzrostu dla jednego wy-
miaru, powierzchni 1 objetosci.

W ewolucji rodzaju Kozlowskiella (Piibyl) autor wyroznit dwa szeregi rozwo-
jowe. Jeden reprezentowany jest przez Kozlowskiella praetuberculata n.sp. —
K. tuberculata n. sp. — K. kozlowskii (Piibyl), a drugi przez jeden tylko gatunek —
K. similis n. sp.

Szereg pierwszy wyrozniony zostal na podstawie przeobrazen podobnych ele-
mentdéw morfologicznych skorupki, ktére przesledzi¢ mozna takze wséréd form mio-
docianych (text-pl. I A-C). Stwierdzono, ze zmianom podlega m. in. ptat L3, ktoéry
u formy wyjsciowej (K. praetuberculata n. sp.) wykazuje na swej powierzchni ten-
dencje do tworzenia guzkow juz od 6 lub 7 stadium. U K. tuberculata n. sp. ten sam
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element rzezby jest wiekszy i pojawia sig na skorupce od 3 stadium. U K. kozlowskii
(Pribyl), ktéra zamyka ten szereg rozwojowy (fig. 6¢), guzki na placie L3 pojawiajg
sig w 2 stadium 1 zanikajg po 6 lub 7 wylince (text-pl. IC). W konsekwencji tych
przeksztalcen powstaje wydatny piat L3. Z przeobrazeniami tymi skorelowane sg:
szeroko$§¢ powierzchni subwelarnej, ktora sie powiekszé, oraz listwa admarginalna,.

przeksztalcajgca sie w szereg drobnych brodawek admarginalnych.

K. similis n. sp. reprezentuje drugi szereg rozwojowy. Plat L3 u fego gatunku
jest duzy i w zasadzie podobny do L3 u K. kozlowskii (Piibyl); poza tym nie wy-
kazuje on guzkéw na swej powierzchni. Gatunek ten (K. similis n. sp.) powstal
prawdopodobnie w szybkim tempie, przy czym zasadnicze zmiany dokonaly sie we
wezesnych stadiach ontogenezy. U form mlodocianych ptat tylny (L3) jest z reguly
wigkszy, wydatniejszy, niz u pozostalych gatunkow.

Nawigzujgc do tych przeobrazen autor wysungt wniosek, ze, w obrebie jednego
rodzaju, powstanie podobnych elementéw (wydatny plat L3) moze nastapi¢ bagdz
na drodze powolnych, stopniowych przeksztalcen [K. praetuberculata n. sp. — K. tu
berculata n. sp. — K. koztowskii (Pribyl)], badz tez skokowo (K. similis n. sp.). W wy-
niku tych zmian powstaje, oczywisécie, nowa jednostka taksonomiczna w randze
gatunku.

Osobny rozdzial w tej pracy stanowi zagadnienie struktury skorupek oraz
zmian, jakim one podlegajg w procesie ewolucji. Chodzi tu o tzw. ,ciemne smugi®,
stwierdzone na cienkich przekrojach u rodzajow Koztowskiella (Piibyl) i Saccarchites
Swartz & Whitmore. Na skorupkach gatunkow Kozlowskiella stwierdzono je wzdiuz
wolnego brzegu skorupki, w postaci ciemnego pasma, oraz na wyniostych elemen-
tach siatki tworzacej rzezbe. Struktury te pojawiajg sie juz od weczesnych stadiow
rozwoju ontogenetycznego, poczagtkowo w strefie wolnego brzegu, a poéiniej, stop-
niowo, w pozostatej czesci skorupki (fig. 15). U Saccarchites ornatissimus (Glirich)
,ciemne smugi pojawiajg sie w poézniejszych stadiach ontogenezy, lecz w identyczny
jak u Kozlowskiella sposdb. Zdaniem autora, nie jest wykluczone, ze mogg one mieé
pewien zwigzek z procesem kalcyfikacji skorupki.

Na podstawie pewnych analogii rzezby i struktury skorupki autor przypuszcza,
ze form wyjsciowych dla rodzaju Kozlowskiella nalezaloby poszukaé w obrebie ga-
tunkéw rodzaju Saccarchites. Jedyny przedstawiciel tego rodzaju, znany dotychczas
7 Polski, opisany zostal przez G. Giiricha (1953) jako Primitia ornatissima. Przy
biizszym porownaniu okazalo sie, ze gatunek ten wykazuje duzo analogii z przed-
stawlicielami rodzaju Saccarchites i z tego powodu umieszczono go w obrebie tego
wiaénie rodzaju.

Morfologicznie biorgc, stanowisko posrednie miedzy tymi rodzajami zajmuje
Avarchitellina Polenova. Szczegdlnie jeden gatunek tego rodzaju, A. cf. decorata,
ktéry otrzymalem od Dr E. N. Polenowej w 1957 r., wykazuje duzo analogii z obu
wymienionymi rodzajami. Definitywne rozstrzygniecie tego zagadnienia wymaga

jednak gruntownych studiéw poroéwnawczych, zwilaszcza struktury skorupki.
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OBJASNIENIA DO ILUSTRACJL

Fig. 1 (p. 6)

Elementy rzezby powierzchni skorupki; SI1 bruzda przednia, L2 plat srodkowy,
S2 bruzda medialna, L3 plat tylny, t guzki, vr listwa welarna.

Fig. 2 (p. 76)

Przekréj poprzeczny przez skorupke samicy K praetuberculata n. sp., uprosz-
czony; 1 listwa welarna, 2 listwa admarginalna, 3 area subwelarna, 4 fald dorsalny,
5 bruzda zawiasowa, 6 odcisk miesnia.

Fig. 3 (p. 77)

K. koztowskii (Pribyl), skorupka prawa od strony wewnetrznej (rysunek nieco
schematyczny); 1 bruzda zawiasowa, 2 listwa, 3 listwa welarna, 4 brodawki admar-
ginalne,

Fig. 4 (p. 18)

Przekréj podiuzny przez skorupke prawg K. praetuberculata n. sp. (rysunek
schematyczny); 1 kanaly porowe, 2 ciemna smuga, 3 odcisk miesnia, 4 listwa admar-
ginalna, 5 listwa welarna.

Fig. 5 (p. 80)

K. praetuberculata n. sp., skorupka prawa sfluorydyzowana; X 40

Fig. 6 (p. 81)

Stosunki pokrewienstwa miedzy gatunkami rodzaju Koztowskiella (Pribyl)
w srodkowym dewonie Gor Swigtokrzyskich; A K. praetuberculata n. sp.,, B K. tu-
berculata n. sp., C K. koztowskii (Pribyl), D K. similis n. sp. (skorupki lewe).

Fig. 7 (p. 82)

A — Wielkos¢ skorupek dorosiych (kompletnych i lewych pojedynczych) K. prae-
tuberculata n. sp. w trzech roinych poziomach w Wydryszowie. Na osi rzednych —

dtugosci skorupek w mm, na osi odcietych — proby z kolejnych warstw.

B — Procentowy wudzial form dorostych K. praetuberculata w trzech roéznych
poziomach w Wydryszowie. Na osi rzednych — liczba skorupek lewych i komplet-
nych w %%, na osi odcietych — wielko§é w mm.

Fig. 8 (p. 82)

Stosunek diugosci do wysokosci skorupki w poszczegbélnych stadiach; a K. prae-
tuberculata n. sp., b K. tuberculata n. sp., ¢ K. koztowskii (Pfibyl), d K. similis n. sp.

Fig. 9 (p. 83)

Procentowy udzial trzech gatunkéw Koztowskiella (Pfibyl) w szesciu poziomach
Wydryszowa, A-F kolejne poziomy, a K. similis n. sp.,, b K. praetuberculata n. sp.,
¢ K. tuberculata n. sp.

Fig. 10 (p. 84)

Procentowy udzial trzech gatunkow Kozlowskiella (Pribyl) w pieciu poziomach
Grzegorzowic; G-K kolejne poziomy, a K. similis n. sp., b K. praetuberculata n. sp.,
¢ K. tuberculata n. sp. ’
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Fig. 11 (p. 85)

Przekrdj poprzeczny przez cze$¢ wentralng skorupki prawej (rys. schemat.);
1 K. praetuberculata n. sp.,'2 K. similis n. sp., 3 K. tuberculata n. sp., 4 K. kozlowskii
{Ptibyl), r listwa admarginalna, t brodawki admarginalne.

Fig. 12 (p. 85)

Szerokos¢ powierzchni subwelarnej w poszczegélnych stadiach rozwoju osob-
niczego; 1 K. praetuberculata n. sp., 2 K. kozlowskii (Piibyl), 3 K. similis n. sp.,
4 K. tuberculata n. sp. Na osi rzednych — szerokosci w mm, na osi odcietych —
stadia.

Fig. 13 (p. 85)

Procentowy udzial dwoch gatunkéw Kozlowskiella (Piibyl) w pigciu réznych po-
ziomach eiflu w Grzegorzowicach; d K. praetuberculata n. sp., e K. similis n. sp. Na
osi rzednych — ilos¢ osobnikéw w %%, na osi odcietych — kolejne poziomy.

Fig. 14 (p. 86)

Wymiary skorupek form dojrzalych K. kozlowskii (Pribyl). Na osi rzednych —
wysokos¢ w mm, na osi odcietych — dlugoé¢é. Kwadracikami oznaczono samice,
trojkgtami — samcéw.

Fig. 15 (p. 87)

Przekrdj podiuzny przez skorupke prawg K. koztowskii (Piibyl) (rysunek sche-
matyczny); 1 kanaty porowe, 2 ciemna smuga, 3 odcisk mieénia, 4 brodawki admar-
ginalne, 5 listwa welarna, 6 L3, 7 S2, 8§ L2,

Fig. 16 (p. 88)

Fragment powierzchni skorupki K. praetuberculata n. sp. {(rysunek nieco sche-
matyczny); pc kanal porowy, dl ciemna smuga.

Fig. 17 (p. 89)

Przekroje poprzeczne przez trzy pierwsze stadia K. praetuberculata n. sp. (ry
sunek schematyczny).

Fig. 18 (p. 90)

Graficzne przedstawienie wymiaréw i liczby skorupek w poszczegdlnych sta-
diach rozwoju osobniczego K. praetuberculata n. sp. Na osi rzednych — liczba, na
osi odcietych — wymiary skorupek w mikronach.

Fig. 19 (p. 96)

Wymiary skorupek form dojrzalych K. praetuberculata n. sp. Na osi rzednych —
wysoko$¢ w mm, na osi odeietych — diugosé. Kwadracikami oznaczono samice,
tréjkgtami — samcow.

Fig. 20 (p. 97)
Procentowy udzial skorupek K. praetuberculata n. sp. w poszczegoélnych stadiach.
Fig. 21 (p. 100)

Graficzne przedstawienie stosunku dhugo$ci skorupki do szerokosci powierzchni
subwelarnej; 1 K. praetuberculata n. sp.,, 2 K. similis n. sp., 3 K. tuberculata n. sp.
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Fig. 22 (p. 100)

Procentowy udziatl skorupek K. tuberculata n. sp. w poszczegbdlnych stadiach.
Na osi rzednych — liczba osobnikow w %%, na osi o_dcietych — stadia.

Fig. 23 (p. 103)

K. koztowskii (Pribyl), diagram zmiennosci. Na osi rzednych - procentowy
udzial w poszczegdlnych klasach.

Fig. 24 (p. 103)

Graficzne przedstawienie wymiarow skorupek 4 gatunkéw rodzaju Kozlowskielia
(Pribyl) w s$rodkowym dewonie Goér Swietokrzyskich. Linig przerywana zaznaczono
przypuszczalne zmiany wielkosci w gornym eiflu i dolnym zywecie; I dolny eifel,
2 gorny eifel, 3 dolny Zywet, 4 gorny zywet.

Fig. 25 (p. 105)

Wymiary skorupek form dojrzalych K. similis n. sp. Na osi rzednych — wy-
soko$¢ w mm, na osi odcigtych — diugosé. Kwadracikami oznaczono samice, tréj-
katami — samcéw.

Text-Pl. I (p. 90/91)

Rysunek (nieco schematyczny) rozwoju osobniczego skorupek; A K. praetuber-
culata n. sp.,, B K. tuberculata n. sp., C K. kozlowskii (Ptibyl), D K. similis n. sp.
PL I
Koztowskiella praetuberculata n. sp.

Fig. 1. Holotyp, skorupka samicy: a lewa skorupka, b strona dorsalna, ¢ strona
wentralna; X 23,
Fig. 2. Skorupka samca: a lewa skorupka, b strona wentralna; > 23,

Koztowskiiella similis n. sp.

Fig. 3. Holotyp, skorupka samicy: a lewa skorupka, b strona dorsalna, ¢ strona
wentralna; . 23, 5. Plat L2 na prawej skorupce uszkodzony.
Fig. 4. Skorupka samca: a lewa skorupka, b strona dorsalna; < 26.
PL 11
Koztowskiella koztowskii (Pribyl)

Fig. 1. Skorupka samicy: a lewa skorupka, b strona dorsalna, c¢ strona wen-
tralna; X 23.
Fig. 2. Skorupka samca: a lewa skorupka, b strona wentralna; < 23.

Koztowskiella tuberculata n. Sp.

Fig. 3. Holotyp, skorupka samicy: a lewa skorupka, X 22; b strona dorsalna,
¢ strona wentralna paratypu, X 23.
Fig. 4. Skorupka samca: a lewa skorupka, b strona wentralna; X 22

Pl III

Kozlowskiella praetuberculata n. sp.,, X 32

Fig. 1-8. Stadia miodociane I-VIII
Fig. 9. Skorupka samca.
Fig. 10. Skorupka samicy.
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PL IV
Koztowskiella tuberculata n. sp., X 32
Fig. 1-8. Stadia mlodociane I-VIII

Fig. 9. Skorupka samca.
Fig. 10. Skorupka samicy.

®PAHUHLLEK AOAMYAK

OHTOTEHE3 U SBOJIHOUHA POJA KOZLOWSKIELLA (PRIBYL) (OSTRACODA)

Pesiome

Marepnau, 3 KOTOPOM NPOH3BOAUIIHCD HCCISAOBAHHA Maj OHTODEHE3OM M M3--
MeHYHBOCTEIO poma Koztowskiella (Pribyl), 6pw1 cofpaH B 1955-56 NOOAX M3 CPSTHETO-
nepora CpesTowprmcrrx [op B MectHocTAX Boeigpouuys, Dpexeroposstiie u CHajbl..

Koztowskiella 6blia pisepsble ormcana [lprmbeimem (A. Pribyl, 1953) wax Ulrichia
(Koztowskiella). OmHpaach Ha MOPOHOJOMHH, OHTOMEHE3E H H3MEHYRBOCTH aBTOop ILpH-
3HaJ B Hel He3aBUCHMbIH pOof, 4 H3-3a CXOACTBa AO T. Ha3d, HPYMHHAVIBHOTO THIA
auMopdu3Ma (crumena = JIAT. CYMKa) TIOMECTHI e yCJOBHO B IIpejenax CeMeHcTBa
Reyrichiidae.

Ha 6onpwiom MaTepuavie (OKWIo 3000 JK3SMIIAPOB MOIOAbIX U B3POCIHbLX (opM)
OBl IMPOCTEIHEOH MEMAy TPOYHM OHTODGHE3HC — T.e. M3MEHeHUA, KOTOPHIM IOLBED-
raeTcs PAKOBHHA B TeYeHHe OYepefHbIX JTHHEK — TpexX HOBbIX BHAOB H3 2HPenbcKoro-
apyca (BpiopsilyB ¢ [pHENOpIKOBHLE):

Koztowskiella praetuberculata n. sp.
Koztowskiella tuberculata n. sp.
Koztowskiella similis n. sp.

U OQHONO BMJAa OOMCAHHOTO YKe paHblle IlpexnOolnem (1953) w3 MecTHOCTH CHaJbr
(KUBETCKUH Apyc) mon wadsaHweM Ulrichia (Koztowskiella) kozlowskii Pribyl..
Bbli H3y4YeHbl M3MEHEHHs, HKaKWM TOABEDraloTcs OIMMCAHHBIE BWAL B IIPOUSCCAX:
OHTOr@HEe3a H DBOJIONHM B TeueHHe dikpess M JKHBETA.

UTo Kacaencsa OTAENIbHBIX CTajell WHIHBARYAJLHONO PAa38HTHA, OHH ObLIM BbILE-
JIOHBI Ha OCHOBaHWM MeToNop ©0Opadoranubix Hecnunrom (R. V. Kesling, 1953c¢). Ha
OQHOBAHMH 3aKoHa Bpykca (Brooks), CONIACHO HOTOPOMY PAROBIHKA YBEIHIHBAST 0304,
Pas3Mepbl B IIPOLEHTHOM COOTHOLICHHH ! TOCIe KaKIOH JIMHbKH, 3TOT aBTOp odpadoran
Tabenmy B BULS JOrapuMHYCCHHX HUKJIOB, OTBEYAIONMX TEOPETHUSCHOH BeJIMYuHe:
TOCTa JUTA QIHONO M3MeDEeHH (Hamp. JJIHHBI), NOBEPXHOCTH ¥ oObeMa.

! COOPHOLIEHHE 3TO, - MPHOJIM3UTENTBHO TIOCTOAHHO LIS BUAQ H TOJa, PaBHO 1,26.
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B ossomoipm popa Kozlowskiella (Pribyl) aBTOP BBIJE/HA ABa ABOTIOLMOHHbLIS
paabl. OQHH U3 HUX TIpefiCTaBiieH sdafaMu: K. praetuberculate n. sp. — K. tuberculata
n. sp. — K. kozlowskii (Piibyl), gpyroit TOIbKO OIHHM BHJOM — K. similis n. Sp-

TTepsblit pag, OblT BbLICTICH HA CCHOBALHH CXOEHBIX (PSOGPAIOBAHMN MOPHOIION -
YECKHX ONIEMEHTOB PAKOBHHBL, AAOLHXCL [POCICIHTh TaKMe OCpefu IOHbIX QopM
(rexer-1w1. 1 A-C). BbUIO YyCTaHOBICHO, YTO H3MEHEHHAMH NOABEPIaeTCA MEKIY [Tpo-
“AM JomacTb L (posterior  lobe), oTOpas mMpOABIAET Yy MCXOMHOH  (popMbI
(K. praetuberculata n. sp.) TEHASHLMI OOPAZVBAIHA HA TOBSPXHOCTH OYroproOs yme
HauuHasl ¢ 6 Hiad 7 cragud. Y K. tuberculata n. sp. TOT Ke DIGMEHT CHY ABTITY Pbl
GOJIBIIHX PA3MEPOB M TOABIASTCA i PaAKCBHES HauMHaa ¢ 3-ed cramud. K. koztowskii
(Pribyl), HOTOpasi 3aMbIKAET 3TOT DBOJNIOLHCHHBIH pAA (pur. 6 C), GYyropsH Ha Lg
HOABMIAOTCA BO 2-GH CTAIHH M HCYE3AIT II0CTS 6 MM 7 UIMHBKY (TeKeT-IL1. | C).
B pesy.ibrare dMMX MpeoGpa3OBAHHiI BOZHHKAET BbIpasuTeNibHaa Li. B moppensyug
¢ YNOMAHYTBIMA {IPEOGPAZOBAHMAMH COCTONT: LUMPHHA COYGBENAPHON [IO3EPXHCCTH
(subvelar area), KOTOpas yBEJHYHBAETCA, H agMapriHasibHas kadMa (admarginal ridge),
ROrOpas IpeBpallaeTcd B PA MEJKHX aJMapPHHAILHLLIX GopojaBck (admarginal tu-
bercles). '

K. similis MpeiCcTaBNfAeT BTOPCH 2BCTIOUHOHHBIA PAX. L, y 9TOrO BuAa GOJbUAR
Y B NpUHUMNG cxofHa ¢ L, y K. kozlowskii (Pfibyl); Ha ee [OBEPXHOCTH HeT &y-
ropros. Bupg K. similis n. sp. BOSHHK BEPOATHO OBICTPO, TIPHYEM OCHOBHBIE IEpe-
MEHbBI IPCH3OUIIM B PANHUX CTAJHAX OHTONeHE3a. Y IOHBLX (OpM 331 JIOHACTh L,
{QK TIPABH.IO, GOUIBLI® M BbIDA3UTEJBHEE YeM Y -OCTATLHBIX BHIOB.

Ha ocHoBaniM# 9THX TpeofpasoBaHUi aBTOP JMENaeT BbIBOM, YTO OODa30BAHHE
CXOIHBIX JeMEHTOS (BbIpacduTesibHada Lg) B Ipejerax OfHOre poJa MOMET IIPOUTXO-
IKTb JIHGO NYTEM MEIJIEeHHBIX MOCTEIeHHbLIX IpeodpasosaHdil (Koztowskiella praetu-
terculata n. sp. —K. tuberculata n. sp. — K. koztowskii (Pribyl)), 1160 CcHAUKOOOpa3-
o (K. similis n. sp.). B pe3yaprare 3THX H3MEeHEHMH DO3IIHKAET OYESBHAHO HOBas
TAKCOHOMUYECKAA SIHHUIA B [PAHNe BHAA.

OTpenbHas IVIaBa CTATHH MOCHBALEHA BOINPOCY CTPYRTYPbl PAKOBUH U H3IMEHEHHAM,
KOTOPbIM OHH TIOMBEPralOTCH B IIpouecce aBOJIOLMH, [es1o 3fech B ,,TeMHbBIX IOJaccax’”
(dark line) KOHCTATHPOBAHHBIX Ha TOHHHX pa3pe3ax y pojos Koziowskiella (Pribyl)
H Saccarchites Swartz & Withmore. Ha paxosuHax BHRoB Koztowskiella OHH ObLIH
YCTaHOBJEHBl BIOIb ‘CBOOOLHONO Kpas PaAKOBHHBI B BUME TEMHOH ITIONOCHI U HAa Bbl-
JAOLIHXCS SJIeMEHTAX CeTHH 00pasy el CKyJbITYPY. IMH CTPYKTYPh! MOABIAIOTCA
HAYHHAA € [PAHHUX CTAAUH OHTOMGHETHYESCKOND DaszBHUTHA, MeDBOHAYAILHO B 30HE CBO-
BGIHONO Kpas, a 3aTeM, NOCTElEHHO, B OCTAJLHOH YacTH DakoBHHbI (gur. 15). ¥ S.
ornatissimus (Gurich) ,,TeéMHble IIOJOCHI TIOABJAKTCA B 0OOJee IO3JHHX  CTaguax
OHTOreHe3a, HO TaKHM e obpaszom kax vy Kozlowskiella. IO MHEHMIO aBTopa He
HCKJIIOYAeTCA BO3MOGKHOCTD CBSI3H 3TONO ABJICHMS € MNPOUSCCOM KaulbUmHxaluwd pa-

ROBUIIbBI.
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Ha OCHOB&HHM 1IEKOTODPBIX DIEMOHTOB CHYJILITYPLl H CTPYKTYDbI AKOBHH ABTOD
NPEIFIONIATAeT, YTo HCXONHLIX GOopM AJA poda Koztowskiella (Pribyl) cnenyer HCoKaTs
cpeny BUACS pofa Saccarchites Swartz & Whitmore. EIMHCTBEHMBIE [0 CHX THOD
[IPSLCTABUTE. Ib ITONO POJA U3BECTHbI) w3 Jlonsium HbLir omicad [opuxom (G. Giirich,
1953) mox masBaHvMeM Primitia ornatissima. Ilpu ©Goee BIMMaTEJBHOM M3YUEHA M
BTON0 BHAA OKa3aJIOCh, YTO Oil JIPDOABIACT MHODNO SHAWIOMMH ¢ TIDSACTABHTC/IEM (POMLY
Saccarchites ¢ O TOI MPHYMIL OH JOMKeH ObITh MOMEICH B TIPOJCHAX HMEHHO
ITONO Poia. :

C mopdonoruyccroffl TOYKH 3IPeHMA, TIPOMEIRYTOYHYIO TIO3HLHIO MEeHLLY 9THMH
poJaMH 3aHUMACT Aparchitellina Polenova. B OCOOEHHOCTH OfNMH BHJ 3TONO poaa,
A. cf. decorata, mpegocraaeHmbii asropy E. H. [Hoeoeneseft B 1957 rogy, npoasaaet
MHOMO QHAIOMMM 110 ONHOLLISIIHIO K O0CHM BbIUCHABAHHLIM POJaM, OHOMHYATSNHHOE
pa3pelrertye dToH Npod/eMbl DPEOYET OMHKIKC OCHOSATRJIBHBIX CPABHHMTENbMbBIX HCCIe-
JOBaHHH, OCOOSHHO Ha CTPYKTYDPOYH DaKOBHHBL '
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EXPLANATIONS OF PLATES

PL I

Koztowskiella praetuberculata n. sp.

Fig. 1. Holotype, female: a left valve, b dorsal view, ¢ ventral view; X 23.
Fig. 2. Male: a left valve, b ventral view; X 23.

Koztowskiella similis n. sp.’

Fig. 3. Holotype, female: a left valve, b dorsal view, c¢ ventral view; X 23.5.
L2, on the right valve, damaged.
Fig. 4. Male: a left valve, b ventral view; X 26.

Pl II

Koztowskiella koztowskit (Pribyl)

Fig. 1. Female: a left valve, b dorsal view, ¢ ventral view; X 23.
Fig. 2. Male: a left valve, b ventral view; X 23.

Koztowskiella tuberculata n. sp.
Fig. 3. Holotype, female: a left valve, X 22; b dorsal view, ¢ ventral view of
paratype, X 23.
Fig. 4. Male: a left valve, b ventral view; X 22.

Pl III

Koztowskiella praetuberculata n. sp., X 32

Figs. 1-8. Instars I-VIII.
Fig. 9. DMale.
Fig. 10. Female.
Pl 1V

Koztowskiella tuberculata n. sp. X 32
Figs. 1-8. Instars I-VIIL

Fig. 9. Male.
Fig. 10. Female.
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