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LINA (FORAMINIFERIDA)

Abstract. - In the light of ambiguities in interpretation of some genera of Miliolidae
by various authors a precise definition of Ophthalmidium KUbler & Zwingli, 1870, and
Palaeomiliolina Loeblich & Tappan, 1964 is given on the basis of Jurassic materials
from Poland, other countries and literature. Structure of tests and microstructure of
walls were investigated. Enlarged photographs in polarized light are presented. Close
affinity was stated of the genera in question and both were assigned to one family. A
stratigraphic table of species noted from the Triassic and Jurassic is presented and
their generic affiliation corrected.

INTRODUCTION

An interest in Miliolidae has recently increased considerably which is
reflected in a number of publications on this subject. In 1969, almost simul
taneously, two papers appeared presenting emendation of the genus Oph
thalmidium - one in Italian journal (Zaninetti & Bronnimann), and second
in Soviet periodical (Temirbekova). Redefinitions of the genus, descriptions
and comparisons extremely differ one from another in the above mentioned
papers. Next two other papers appeared in Soviet periodicals, namely one
by Azbel (1971) and another by Danitch (1971). Both those papers present
still different views about the classification of this genus.

The genus Palaeomiliolina is not univocally interpreted as well by mi
cropaleontologists in recent years. These two genera are very common in
many profiles of the Middle Jurassic of Poland and their species serve as
good index fossils. They are described in detail (Pazdro, 1958, 1959), and
their stratigraphic distribution was confirmed (Pazdro, 1960; Bielecka and
Styk, 1969), but in the light of controversy of generic and specific concepts
by many authors an attempt is needed to solve these problems in a definite
way. This is particularly so in the case of stratigraphic purposes when only
names of fossils are mentioned without description nor illustration. The
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specimens described in the present paper are housed in the Institute of
Geological Sciences, Polish Academy of Sciences in Warsaw, and the num
bers of specimens given on the plates refer to the collection of this Insti
tute.

Thanks are due to Drs L. Dain and E. Trifonova for sending comparative
material, and to Miss 1. Rek for help in preparing the drawings.

GENUS OPHTHALMIDIUM KUBLER & ZWINGLI, 1870

Review of previous views. - A narrow concept of Ophthalmidium is
presented by Temirbekova (1969a, b). She accepts the definitions by Cush
man (1948), Bogdanovitch (1952, 1959) and Loeblich & Tappan (1964) only
in part, and Spirophthalmidium sensu Bykova (1948) and sensu Bogdano
vitch (1952) is regarded as a synonym of Ophthalmidium. She treats Spi
rophthalmidium Cushman 1927 as a separate genus, as may be reckoned
from her comparative remarks.

As diagnostic features of the Ophthalmidium, Temirbekova mentions
planispiral coiling of the whole test, length of the second chamber (next
after proloculus) as 1/2-1/3 of whorl, and that of the third one as 1 and
1/3 of whorl, the remaining one each as 1/2 of whorl (Text-fig. 1). Test

Fig. 1. Ophthalmidium sp., longitudinal section, 1-7 chamber numeration, a suture
(after U. Temirbekova 1969).
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evolute, semi-involute, or involute (Text-fig. 2). She illustrates sections of
O. infraoolithicum (Terquem), out of which it is clear that each chamber
shows its own walls and on the junction two walls may be seen. There is
no mention by this author about the plate separating the chambers, as it is

~c

Fig. 2. Ophthalmidium cross-sections, a - test evolute, b - halfinvolute, c - involute
(after Temirbekova 1969).

the case in other definitions of the genus. This genus should differ from
Spiroloculina d'Orbigny in lack of tooth in aperture, planispiral coils in
microspheric forms, and from Spirophthalmidium Cushman in different
arrangement of three initial chambers in megalospheric forms. Temirbe
kova regards thickness of wall as an important diagnostic feature for spe
cies.

A complete different emendation of the genus has been given by Zani
netti & Bronniman (1969). They interpret the genus Ophthalmidium in a
broad sense including as synonyms the following genera: Hauerina d'Or
bigny, 1839, Cornuloculina Burbach, 1886, Hauerinella Schubert, 1920,
Spirophthalmidium Cushman, 1927, Praeophthalmidium Knauff, 1966,
Eoophthalmidium Langer, 1968. According to them the length of chambers
in this genus may differ and they may be planispiral or irregularly coiled
at the beginning and farther planispiral, evolute or involute, separated one
from another by a plate or lack of such a plate between whorls.

It should be mentioned that the synonymy presented in that paper
disagrees with the International Code of Zoological Nomenclature because
the name Hauerina should have the priority and Ophthalmidium should be
regarded as a younger synonym and should be abandoned. Nevertheless,
Hauerina is generally accepted as a separate genus having a completely
different (sieve-like) aperture.

Danitch (1971) in his interesting monography of Jurassic Miliolidae
mentions in the description of Ophthalmidium that beside of proloculus
and flexostyle (i, e. second chamber according to Wood & Barnard, 1946;
Pazdro, 1958) long of 1/2 up to 1 whorl, all other chambers are so arranged
that there are less than 2 chambers in one whorl hence one chamber is
longer than 1/2 of whorl. He does not give synonyms. He describes sepa-
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rately the tests of Spirophthalmidium as being planispiral, does not deter
mine the length of flexostyle, and mentions only that it may be situated
in other plane than the rest of chambers. The third chamber (second ac
cording to his numeration) is as long as one whorl, seldom as a half of
whorl. He accentuates the presence of characteristic triangular plates at
joining points of chambers. At some species those plates stretch along the
chambers (Text-fig. 3). Chambers coil in number of two in each whorl.

Fig. 3. Ophthalmidium kaptarenkoae (Danit ch), longitudinal section, a - triangular
plate, b - suture (after Danitch 1971); X 120.

This feature seems to be most important to distinguish the Spirophthalmi
dium from the Ophthalmidium in the opinion of Danitch.

Azbel (1971) distinguishes Ophthalmidium from the Spirophthalmidium
mainly on the basis of the length of the third chamber (second according
to him). In Ophthalmidium that chamber is as long as 1/3 to 1 whorl and
this genus occurs in the Triassic and Jurassic, whereas the Spirophthalmi
dium exhibits that chamber as long as 2 to 3 whorls and is a recent form.
Azbel sees another anologous pair of genera - Cornuloculina in the Ju
rassic of a length of that chamber 2/3 up to 1 and a half of whorl, and
Hauerinella - a recent form, of a length of chamber in question as 2 to 3
whorls.

In the light of such controversies one should go back to the original
definition of the generic name, i. e. to Kubler & Zwingli (1870). Unfortu-
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nately, out of many well illustrated forms Ophthalmidium liassicum has
been chosen as the type species for the genus, the holotype of which is an
abnormal, probably patologically deformed specimen. This specimen as
well as some others of the cqllection was investigated again by Wood
«1947) who described and illustrated it. O:carinatum or its synonym
O. nucleus would be much better as a type species because its characters
are more distinct as given in the description of the new genus by its au
thors. It was described and illustrated by them several times and is re
garded as a common form by others.

Kubler & Zwingli (1870) accentuate in their description of the new
genus that it shows the first chamber as a spherical one which differs it
from that chamber of Spiroloculina, and chambers are wavy and inflated
another feature differing it from that genus. They point out the characte
ristic shape of chambers which are broader at one end and thinner on the
other one, and join with thinner end of one chamber the broader termina
tion of the next one. They coil in pairs. The chambers do not join each
other directly but are separated by more or less broad "bridges". Second
chamber is as long as 1 to 1 and a half of whorl, and chambers may coil
along an axis as well as across. Some observations of Kubler & Zwingli
were not precise probably because of optical instruments of low precision.
E. g., they regarded the second and third chambers together as the second
chamber, and the transversal coiling in some species, as may be reckoned
from illustrations of O. gracile, O. auris and O. multiplex, points to abnor
mal forms, or those are optical sections of specimens of Palaeomiliolina.

Oesterle (1968) has seen the original collection of Kubler & Zwingli but
as the specimens were submerged in Canada balsam he was unable to
examine them. He supposes that O. gracile and O. auris are fragments of
specimens of Spirillina which does not seem to be correct because Spirillina
never gives such image.

Terquem & Berthelin (1875) did not accept the new genus Ophthalmi
dium maintaining that it does not differ from Spiroloculina.

Wood & Barnard (1946) broadly dispute the genera Ophthalmidium,
Spirophthalmidium, Spiroloculina, Hauerina but they did not solve the
problem univocally. Their definition of Ophthalmidium slightly differs
from that presented by its creators. In both definitions the external cha
racter of test is not clear because the descriptions and illustrations are
based chiefly on research in transmitted light. The above mentioned au
thors point out that the tests are flattened, bilaterly symmetrical. Prolo
culus of megalospheric forms is spherical, and in microspheric ones
elliptical. Second chamber of megalospheric forms in shape of narrow tube
of constant diameter as long as 1/2 of whorl and in microspheric ones - a
tube widening and then narrowing as long as 3/4 up to 1 whorl. The third
chamber of megalospheric forms rapidly widens and then gradually narrows
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as long as 1 whorl and in rnicrospheric ones - similar and as long as 2/3 up
to 1 whorl. Next chambers may be longer than 1/2 of whorl and show a ten
dency to shortening with growth but rarely beside 2 in whorl. Species are
frequently characterized by considerable variability of shape.

It is impossible to cite all the views concerning the genus in question.
It is sufficient to state that the divergencies in the definitions of various
authors concern chiefly such characters as:

1) shape of proloculus - circle or ellipse,
2) length of chambers versus coils and their numeration,
3) coiling plane - planispiral or partly in varying planes,
4) mode of chamber joining - presence or lack of "brigdes", "floors",

and character of involutness,
5) microstructure of wall.

Almost all definitions agree in the following points:
1) tests calcareous,
2) aperture simple terminal, round or oval, without tooth,
3) shape of chambers unequal, chambers (proper, i. e. their chamber

bodies), aside of proloculus and a thin tube protruding from it, are
wider in their initial part and narrow at aperture.

Majority of authors accept that Ophthalmidium exhibits planispiral
tests, free non attached, non perforated and porcellaneous walls.

Danitch (1971) considers the following characters as important for Spi
rophthalmidium, which at the present time is regarded as a synonym of
Ophthalmidium: mode of chamber coiling - planispiral, 2 chambers per
whorl, presence of plates at joining points, and partly shape of cross sec
tion. The following characters, according to this author, are important at
specific stage: shape of test, character of external margin, degree of invo
lutness, shape of section. .According to Danitch the character of aperture,
of wall surface, sutures, detachment of the last chamber are of no diagno
stic value and depend on individual variability.

Azbel (1971) regards the length of the third chamber (according to
him - second) as the main diagnostic character for the genus in the inve
stigated group of Miliolidae.

The analysis of the Jurassic Ophthalmidium of Poland, comparative
materials from other countries and of literature show that the divergencies
in the descriptions and conclusions derive from varying methods of obser
vation, various terminology, and disregarding of shape of chambers both
internal and external. The shapes usually do not coincide one with another
because walls of chambers are not uniformly thick and exhibit the existence
of extensions which conceal the coils.

Form and arrangement ofchambers. - The shape of the initial chamber
among the investigated specimens, and as known from the literature, is
spherical or very close to spherical. Information about its elliptical shape
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comes probably from the observation of the test surface in cases where
sides of proloculus are partly covered by the walls of a pair of the surro
unding chambers. The second chamber, named by some authors flexostyle,
is a narrow tube of uniform internal diameter, usually shorter than 1/2 of
whorl, the third chamber, named by some - the second, is a tube of in
terior widened at the beginning and narrowing toward the end of 1/2 up
to 1 whorl in length. Next chambers are of similar character and their
length is about 1/2 of whorl (Text-fig. 4a, b, c). The second chamber con
nects with the third one forming an angle close to 180°, the third with the
fourth one - almost perpendicular in such a way that the narrowed termi
nation (neck) of the older chamber joins the beak-like base of the younger
one somewhat on its side (Text-fig. 4). In case of probably microspheric
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Fig. 4. Ophthalmidium, shapes and volutions of chamber bodies, a - O.carinatum
terquemi Pazdro, length of 3-th chamber 1/2 of a whorl, X480, b - O. carinatum agg!u
tinans Pazdro, length of 3-th chamber 3/4 of a whorl, X530; c - O. carinatum agg!u-

tinans Pazdro, length of 3-th chamber 1 whorl, X560 ; 1-5 chamber numeration.

forms the third chamber is as long as 1/2 of whorl, it joins the second one
in the same manner under almost the right angle.

Chamber walls are unequally thick and may form lateral extensions
(e. g. wing-like extensions, vide Bykova, 1948), of various width, which may
partly or completely encircle preceding whorls (Text-figs 2 and 5). This is
the reason why it is impossible to observe the shape and number of cham
bers in most specimens only on the basis of the test surface. The shape of
chamber body may be seen after immersion in a liquid (e. g. immersion oil,
xylene, etc.) or in Canada balsam either in transmitted or reflected light
and in some cases only in thin sections.

Tests of Ophthalmidium may be loosely or tightly coiled thus being
either evolute or involute. Chambers possess their own walls and do not
use previously constructed walls to which they adhere. They have their
own "floors", chambers are tubular, and not trough-shaped. Inaccurate

8 Acta Palaeontologica nr 4/72
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description and or negligence of chamber image from inside and outside
may lead to misunderstandings. For instance, in many specimens of Oph
thalmidium last chambers easily break away thus making the whole

Fig. 5. Ophthalmidium carinatum terquemi Pazdro, Czestochowa region, Dogger,
cross-section, X485 (0-72/1).

chamber trough-like in appearance from outside because of wing-like ex
tensions of walls but the chamber body, i. e. the chamber proper, is tubu
lous (Text-fig. 6).

Fig. 6. Ophthalmidium sp., cross-section of a single chamber, a - chamber body, b
winglike wall outgrowth, c - chamber floor.

Bykova (1948) has observed, when investigating specimens which she
then classified to Spirophthalmidium carinatum (Kubler & Zwingli), that
the test is involute because of the formation of lateral plates of the test
walls, which partly cover the previously formed whorls. She noticed some
details as well which were never mentioned by others, namely that those
lateral extensions of walls may be also formed on the peripheral margin
of chamber joining one another and leaving free space an "additional test
cavity" running parallel to the main chamber cavity. This phenomenon
has been marked by her only on transversal section. Danitch (1971) illu
strated and described this species but he did not mention those additional
test cavities. There are no specimens in the material from Poland which
would correspond to those of Bykova (1948), and which Dain (in Mitjanina,
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1963) renamed as Spirophthalmidium ? pseudocarinatum, nor such ca
vities were observed in other forms in an undoubtful way. It seems also
that lack of internal wall of chambers, i. e. the floor on drawings of sec
tions in Bykova's paper and in papers by others is simply an omission or
a result of a bad preservation state of tests.

Internal sutures i. e. lines of contacts of chamber walls with the pre
viously developed whorl are recognisable only on best preserved specimens.
Even slight recrystallisation obscures the sutures and this is the reason
that they are marked but on few illustrations. In such cases 2 walls at
junction are clearly observable (PI. XXXIII, Fig. 4, Text- figs 1, 3, 7).

Fig. 7. Ophthalmidium carinatum terquemi Pazdro, Czestochowa region, Dogger,
longitudinal thin section, a - suture, b - cleavage at the suture, ca 250X (O-72/r).

External sutures on the test surface are frequently described and illu
strated but they seldom coincide with the internal ones and this is only
the case among completely evolute forms. In involute and semi-involute
forms the external sutures mark only the range of wing-like extensions of

8*
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chamber walls embracing previous whorls (PI. XXXIII, Figs 1, 4). The
broadest extension occur near aperture i.e. at the neck of a chamber and at
the beginning of the next chamber. In optical section they give an image of
triangular fields separated by a suture (PI. XXXIV, Fig. 1, Text-figs 3, 7).
They are marked by Temirbekova (1969) and Danitch (1971) though in
different aspect (Text-figs 1, 3). The width of those plates and wall thick
ness in the various parts of test are not uniform which is well observable in
variability tables by Wood & Barnard (1946) and on illustrations by Da
nitch (1971). Among definitely evolute specimens the sutures are depressed
and chambers are marked on the surface in form of convex rolls. In many
cases the chambers are involute at the beginning and the last ones evolute
(PI. XXXIII ,Fig. 6).

Test shape. - The analysis of variability of species by Wood & Barnard
(1946) shows that the mode of coiling and the length of chambers hence the
shape of test as well may vary within wide range even in the same species.

The majority of the investigated specimens of ophthalmiids exhibit
planispiral arrangement of chambers among normal individuals regardless
of their involutness.

Some deviations from planispiral pattern are frequent among involute
forms and rapid changes of coiling plane occur in pathologic specimens
(PI. XXXIII, Fig. 3). Trifonova (1970) described anomalies and great varia
bility of Ophthalmidium carinatum Kubler & Zwingli from the Bajocian
and Bathonian of Bulgaria ascribing that to a change of mode of life from
a free one to attached. No traces of attachments to the substratum were
observed among the investigated specimens, nevertheless, many deforma
tions of mode of coiling and in shapes of tests occur (PI. XXXIII, Fig. 3;
PI. XXXIV, Fig. 2). The causes may be looked for in considerably plasticity
of tests, regenerative ability and high mobility of sea water. Bykova (1948)
has distinguished a new species on the basis of abnormal specimens from
the Upper Callovian of Samarska Luka under the name Spirophthalmidium
monstruosum. It was accepted as a type species for the genus Palaeomilio
lina Bogdanovitch by Antonova (1959), and Azbel (1970) has proved that
this is a very variable species of Ophthalmidium. Deviations from planispi
ral coiling may be observed among many species and on illustrations by
many authors. The observation by Bykova (op. cit.) is confirmed stating
that frequent is a tendency to sigmoidal coiling.

Microstructure of wall and mineral composition. - Many authors stress
the ability to incorporate mineral particles within the test walls among
Miliolidae (partially agglutinated tests, a character of the whole family),
but only few of them find it among ophthalmids. Terquem (1886) has noted
that some Jurassic Miliolidae exhibit "arenaceous" test texture. Bykova
(1948) names one of her species "areniformae" on the basis of test appea
rance agglutinated with sand grains although she stated that the walls are
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built of calcite crystals. Recently an undoubtful ability to incorporate sand
grains was stated among some individuals of Ophthalmidium carinatum
Kubler & Zwingli (Pazdro, 1958 ; Trifonova, 1970) .

The microstructure of walls was seldom studied in Miliolidae. Serova
(1961) states that Milliolidae exhibit walls built of three layers, external,
middle and internal ones. Both marginal layers are very thin and their
calcite crystals are parallel to the wall surface. The intermediate layer is
considerably thicker and its crystals are nonarranged, 1 to 2 microns in
size. However, Serova did not investigate Jurassic Miliolidae thus she
mentioned neither Spirophthalmidium nor Ophthalmidium. Temirbekova
(1969) studied tests of Ophthalmidium from the Bajocian of Dagestan and
remarked that the walls consist of nonarranged calcite crystals less than
2 microns in size. She presumed that the Jurassic ophthalmids have three
layered wall structure as it was described by Serova, but the external thin
layers were not preserved. Danitch (1971) remarks that Miliolidae investi
gated by him exhibit one-layered structure.

Statements of some authors (e. g. Bykova, 1948) that Spirophthalmi
dium (i. e. Ophthalmidium) of the Jurassic show radial wall structure
come probably from erroneous interpretation of thin sections, or are due to
recrystallisation, as it was observed on the specimens from the Jurassic of
the Pieniny Klippen Belt of Poland (PI. XXXIV, Fig. 4).

The Jurassic ophthalmids from Poland are difficult to investigate be
cause of diagenetic changes and small dimensions. Most chambers are
filled with pyrite which penetrates the walls in many cases, and makes the
preparation of a good thin section difficult. Appearance of some sections,
however, confirms the results of Serova and Temirbekova. Wall thickness
as measured on peripheral margin of the last chamber (approximately in
the middle of its length) and size of crystals vary from species to species.
For instance at Ophthalmidium carinatum agglutinans Pazdro from the Ba
thonian of the vicinity of Czestochowa, Middle Poland (PI. XXXIII, Fig. 6)
wall thickness is about 0.010 mm, external layers about 0.002 mm, grain
diameter from 0.001 up to 0.003 mm, and in O. carinatum terquemi Pazdro
from the Bajocian of the same area the wall thickness is about 0.018 mm,
external layers about 0.003 mm, grain diameter 0.001-0.002 mm
(PI. XXXIII, Fig. 4).

The following definition of the genus Ophthalmidium is proposed on the
basis of fossil material and literature:

Family Miliolidae
Genus Ophthalmidium Kubler & Zwingli, 1870

Type species: Ophthalmidium carinatum KUbler & Zwingli, 1870, emend. Wood, 1947

Synonyms: Oculina KUbler & Zwingli, 1866.
Spirophthalmidium Cushman, 1927 (partim).
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Diagnosis. - Test oval, frequently elongated, flattened. Aperture on
neck, round, simple, without tooth, frequently surrounded by phialine lip.
Test consists of spherical or almost sperical proloculus, second chamber
(flexostyle), shorter or longer but never exceeding 1/2 of whorl with inside
shape of narrow tube of uniform diameter, third chamber body broader
at the beginning and narrowing toward the end, 1/2 to 1 whorl in length or
slightly more, and next chamber bodies initially broadened but beak-like
bent then rapidly narrowing toward the end, about 1/2 of whorl in length.

Each chamber possesses its own walls enclosing the chamber body (pre
sence of "floor" at junction of chambers), walls form extensions, which may
cover previous whorls partly or completely (involute tests), or form plate
joining chambers with the preceding whorl (evolute). Wall thickness and
width of extensions unequal along the whole length of chamber.

Chambers coiled as a rule in one plane but in some cases slightly
deviated.

Comparison. - Praeophthalmidium Knauff, 1966, the type species of
which is Ophthalmidium orbiculare Burbach, 1883, differs from the Oph
thalmidium in rounded or broadly oval tests shape and length of chambers,
which is never smaller than one whorl, and the length of second chamber
in shape of narrow tube may exceed 4 whorls. It is why it seems unjusti
fied to regard this genus as synonym of Ophthalmidium as it is done by
Zaninetti & Bronnimann (1969) and Wetzel (1968). Similar objections may
be expressed about the genus Cornuloculina Burbach, 1886, and Hauerinella
Schubert, 1920. Both the last mentioned genera stand very close one to ano
ther but differ from the Ophthalmidium in the length of chambers. Azbel
(1971) does not accept Praeophthalmidium but only Cornuloculina with a
type species Ophthalmidium orbiculare and maintains that Knauff (1966)
has erroneously evaluated the length of the second chamber of the type
species which is in fact 2/3 to 1/2 of whorl. He regards the genus Haueri
nella as similar one but possessing the second chamber as long as 2 to 3
whorls. Eoophthalmidium Langer, 1968, differs in round shape and irre
gular length of chambers. Also Hauerina d'Orbigny, 1839, cannot be re
garded as a synonym because of its different arrangement and shape of
chambers and sievelike aperture. Spiroloculina d'Orbigny, 1826, is most
similar genus but differs from Ophthalmidium in possessing an aperture
with a tooth and different shape of chamber body, not so strongly wavy and
not so rapidly narrowing toward aperture.

Remarks. - The definition of the type species Ophthalmidium carinatum
Kubler & Zwingli should be specified and the emendation by Wood (1947)
should be accepted with such supplement as: the peripheric margins of
test are rounded what was already pointed out by MacFadyen (1941), the
chambers may be partly involute and the third chamber may be shorter
than 1 whorl (Pazdro, 1958). The holotype comes from the Vesulian, i. e.
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Upper Bajocian according to the International Terminology and from the
Kujavian according to the Polish Classification. Some determinations of the
"carinatum" species should be revised. It has been already done by Dain
and by Mityanina (1963) in regard to the determinations by Bykova (1948)
giving a new name, O. pseudocarinatum Dain, instead of previous O. ca
rinatum as they correspond to the type form neither in structure nor in age.
The same should be done with the determination of this species by Anto
nova (1958, 1959). Wood and Barnard created (1946) a new species, O. mac
fadyeni, on the basis of forms determined by Mac-Fadyen (1941) as O. ca
rinatum. This new species is smaller, more delicate and shows more
chambers than the O. carinatum proper.

All the species which should be classified to Ophthalmidium known
from the Triassic and Jurassic are cited in Table 1. Only some very old
papers were omitted, the Miliolidae species mentioned in them being des
cribed in later publications. Such species as O. walfordi Haeusler, O. trie
beli Franke and O. bacularis Issler were omitted as well because of their
doubtful systematic position and abnormal appearance. Other species
earlier classified to this genus are actually classified to other genera as e. g.
O. orbiculare Burbach and O. ovale Burbach (vide Table 2).

It may be seen in this Table that most forms have been classified as
"carinatum" species. This is why its stratigraphic range was so wide. Un
doubtedly erroneous determinations are mentioned in brackets and doubt
ful ones are marked with question mark. Taking into account entirely cor
rect determinations of this species its range can be narrowed to the Bajo
cian and Bathonian.

Probably many of the species mentioned here will appear to be syno
nyms under closer examination of their variability.

The differences of synonymy as given by different authors proves that
the diagnoses of the species are not clear enough. For example, Pietrzenuk
(1961) regards Spirophthalmidium concentricum (Terquem & Berthelin) of
Franke's paper (1936) and that of Bartenstein & Brand (1937) as synonyms
of Ophthalmidium carinatum Kubler & Zwingli. Brouwer (1969) includes
O. birmenstorfensis Kubler & Zwingli and Spirophthalmidium tenuissimum
Paalzow. Welzel (1968) includes here also O. northamptonensis and
O. macfadyeni Wood & Barnard, whereas Mityanina (1957) includes Spir
ophthalmidium carinatum (Kubler & Zwingli) of Paalzov (1932) into the
synonymy of S. birmenstorfensis (Kubler & Zwingli).

Possibly Temirbekova (1969) is right raising Ophthalmidium carinatum
porai Pazdro to the rank of species. O. carinatum porai, O. carinatum ter
quemi and O. carina tum agglutinans distinguished on the basis of simple
statistic methods (Pazdro, 1958) can be easily recognised in other areas thus
may be regarded as separate species. The typical Ophthalmidium carinatum
Kubler & Zwingli best correspond to O. catinatum agglutinans Pazdro



540 OLGA PAZDRO

I

Iliar

I ~
)00 ~

form a (Pazdro, 1958) as it may be reckoned from a comparison of Polish
material with tables and descriptions by Wood (1947). Out of 6 specimens
illustrated by him 5 show 9 chambers and only one shows 8 chambers. The
holotype fits to the variability of "agglutinans" (Figs 9 and 10). Both sub
species agree with the holotype and paratypes in age (Vesulian). But Wood
is right stating that there will be no certainty about the affiliation of a.
given specimen to O. carinatum "until a full variational study is made of
material from the type locality" (p. 463).
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Fig. 8. Point-dragram for OphthaLmidium. Specimens with 7 chamber. Length indi
cated by ordinate, width by abscissa, dimensions in microns. Dotted lines encircle the
area of variability of O. carinatum terquemi Pazdro with median "0", O. carinatum
aggLutinans Pazdro with median "X" and O. carinatum porai Pazdro with median "+".
Other species indicated as : a O. areniforme (Bykova 1948) - figure , ~ - text; b O. sa
gittum (Bykova 1948); c O. carinatum Kubler & Zwingli (after Wood 1947); d O. cf . bir
menstorfensis Kubler & Zwingli (after Cor dey 1962); e O. caucasicum (Antonova)
(after Danitch 1971); f O. infraooLithicum (Terquem) (after Danitch) , f (after Temir-
bekova 1969); g O. concentricum (Terquem & Berthelin) (after Mamontova 1956);
h O. minimum (WiSniowski) after Danitch; i O. inopinatum (Wood & Barnard 1946);
j O. romanovi (Danitch): k O. karptarenkoae (Danitch); 1 O. darum (Antonova) after
Danitch; m O. macfadyeni Wood & Barnard; n O. northamptonensis Wood & Barnard ;
p O.obscurum (Ivanova) after Danitch; r O. saratensis (Danitch); s O. strumosum
(Gumbel) after E. Seibold & 1. Seibold, 1956; s after Gordon 1965; t O. stuifensis
(Paalzow); u O. paraminima (Ivanova & Danitchl after Danitch; v O. ivanovae (Da-

nitch); y O. subtiLis (Danitch) ; z O. cochlear Danitch.

Measurements of the species of Ophthalmidium from the literature of
adequate quality of illustrations as compared to those of the vicinity of Cze
stochowa (Pazdro, 1858) are presented on the attached diagrams (Text-figs
8-12). The paper by Danitch (1971) was the best one in this respects. It is
a pity he did not investigate the variability ranges which makes compa
risons difficult .
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The following species mentioned by Danitch (op. cit.) are very close or
identical to the Polish subspecies: Spirophthalmidium caucasicum Antonova
(PI. XXXIII , Fig. 7) and S. kaptarenkoae Danitch with the Ophthalmidium
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Fig. 9. Point diagram for Ophthalmidium. Specimens with 8 chambers. Explanations
as for Text-fig. 8.
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Fig. 10. Point diagram for Ophthalmidium. Specimens with 9 chambers. Explanations

as for Text-fig. 8.
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m

carinatum agglutinans Pazdro (PI. XXXIV, Fig. 3), Spirophthalmidium cla
rum Antonova, S. romanovi Danitch and S. subtilis Danitch with the Oph
thalmidium carinatum porai Pazdro, and Spirophthalmidium ivanovae Da-
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Fig. 11. Point diagram for Ophthalmidium. Specimens with 10 chambers. Explanations
as for Text-fig. 8.
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Fig. 12. Point diagram for Ophthalmidium. Specimens with 11 chambers. Explanations
as for Text-fig. 8.
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nitch with the Ophthalmidium carinatum terquemi Pazdro, which are con
cordant even within the range limited to the Upper Bajocian. Other species
of "Spirophthalmidium" described by Danitch differ greatly both in di
mensions and other characters (e. g. sharp peripheric margin).

Differences between the species of the Polish Jurassic and some other
ones were dealt with in previous paper (Pazdro, 1958). Ophthalmidium
cochlear Danitch is similar to O. northamptonensis Wood & Barnard but it
is considerably smaller.

Distribution. - According to Azbel (1971) Ophthalmidium occurs in the
Triassic and Jurassic and Spirophthalmidium is a recent form. According
to those authors who regard Spirophthalmidium a synonymy of Ophthalmi
dium this genus ranges from the Triassic to recent times. It seems that
Azbel is right, but this must be proved by detailed investigations of recent
material and phylogenetic connnections with older forms should be studied
as well.

Genus Palaeomiliolina Loeblich & Tappan, 1964

The authorship of this name and the type species are questionable. Loe
blich & Tappan (1964) maintained that Antonova did not present a type
species thus the authorship should legally belong to them. In fact Antonova
(1959) did present the type species, Spirophthalmidium monstruosum By
kova, hence the authorship should belong to her, although she mentions
Bogdanovitch as an author. The latter author mentioned this name as a hy
pothetical one, not based on any species.

In any case both type species have been classified previously by their
authors to Spirophthalmidium (Ophthalmidium in present concept), which
points to a great similarity of both genera, although later on they were
classified to different families (Loeblich & Tappan, 1964).

The type species Spirophthalmidium monstruosum selected by Anto
nova (1959) was a subject of a detailed study by Azbel (1970), who has for
her disposal 85 specimens from the original collection of Bykova. In result
of her investigations this author classified this species to Ophthalmidium.
She did not observe the varying planes of chamber arrangement, but a
great variability and numerous specimens with anomalous changes of coil
ing plane. Such anomalies may be observed also among other species of
Ophthalmidium (Pazdro, 1958; Trifonova, 1970). Many authors admit de
viations from planispirality in Ophthalmidium (Bykova, 1948; Bogdano
vitch, 1952; Pazdro, 1958) although not to such an extent as it is done by
Zaninetti & Bronnimann (1969). Such forms undoubtedly constitute transi
tions inbetween both genera.

In the light of the above it seems justified to regard Spirophthalmidium
occultum Antonova 1958 as a type species for Palaeomiliolina Loeblich &
Tappan, 1964. An assignment of this genus to another family than Oph-
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thalmidium seems to be groundless. The mineral composition, microstruc
ture of wall, shape of chambers and their bodies and connections between
them, shape of aperture are identical in both genera. They differ in di
stinct, and constant coiling in varying planes, chamber arrangement of
Palaeomiliolina (PI. XXXIII, Figs 8-9; PI. XXXIV, Figs 5-6).

A reversion to assign those forms to the genus Quinqueloculina or Sig~

moilina or Massilina as it was done by Danitch (1971) does not seem to be
justified. The latter author has even the type species of Palaeomiliolina
included to Quinqueloculina. These genera differ in the character of aper
ture, shape of chamber body and mode of junction. Nevertheless, all the
described genera belong to a great family Miliolidae.

The genus Paleomiliolina was common in the Jurassic. Some species
which may be classified to Quinqueloculina d'Orbigny because of the de
velopment of a tooth in the aperture, as e. g. Q. jurassica Bielecka & Styk,
1966, begun to appear in the Upper Jurassic.

Spiroloculina michalskii Wisniewski and S. difficilis Wisniewski are
transitional forms between the genera Ophthalmidium, Spiroloculina and
Massilina, what was mentioned by Bielecka (1960). In the light of the above
considerations they should be classified to Palaeomiliolina, although Lutze
(1960) has classified them to Ophthalmidium.

The concept of Palaeomiliolina should be precised as follows:

Genus Palaeomiliolina Loeblich & Tappan, 1964
Type species: Spirophthalmidium occultum Antonova, 1958

Diagnosis. - Tests oval, proloculus spherical, second chamber in shape
of narrow tube of uniform diameter (flexostyle), the following chambers
with chamber bodies broader at base and narrowing toward aperture simi
lar to chambers of Ophthalmidium, as long as 1/2 of whorl, in varying
planes, sigmoidally, or quinqueloculine-like coiled. In transversal section
the tests are almost triangular or ellipsoidal with one side more convex than
the other. Chambers form own walls, with "floors" as in Ophthalmidium.
Peripheric margins may be rounded or sharp, even keeled. Terminal aper
tures simple, round without tooth, on short neck, surrounded frequently
with phialine lip.

Comparison. - The genus in question differs from Quinqueloculina
d'Orbigny, 1826, Sigmolina Schlumberger, 1887 and from Massilina
Schlumberger, 1893, first of all in lack of tooth in aperture, in shape of
chamber bodies and their junctions, and in less constant arrangement of
chambers. Many Jurassic forms classified by various authors to Quin
queloculina belong rather to abnormal regenerated ophthalmides.

Remarks. - The species known from the Triassic and Jurassic which
should be classified to Palaeomiliolina are listed in Table 3. As it is the
case of Ophthalmidium, here also many species need a revision and re-
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search using modern methods. Unfortunately the study of variability range
of the species of Palaeomiliolina is more difficult than that of Ophthal
midium, because counting of the number of chambers is impossible with
out previous sectioning of almost each specimen. For comparative reasons
a scatter diagram of Palaeomiliolina czestochowiensis and P. raviensis
(Pazdro, 1959) is presented regardless of the number of chambers (Text-fig.
13). The dimensions of some specimens of species sufficiently clearly pre-
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r
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Fig. 13. Palaeomiliolina, point diagram, length indicated by ordinate, width by ab
scissa, dimensions in microns. Dotted lines encircle the area of variability of P. cze
stochowiensis (Pazdro) and P. rawiensis (Pazdro) after Pazdrowa 1959. Other species
indicated as: a P. calloviana (Danitch 1971); b P. michalski (Wisniowski) after Bielecka
1960, b after Wisniowski 1890; c P. czestochowiensie (Pazdro) after Danitch 1971; d
P . difftcilis (Wisniowski) after Bielecka 1960, dafter Wisniowski 1890; e P. dorsetensis
(Cifelli, 1959); f P. frumenta (Danitch); k P. costata (Danitch), I P. moldaviensis (Da
nitch), m P. micra (Danitch), 0 P.occulta (Danitch) , p P. pruniformis (Danitch), r P. ra-

wiensis (Pazdro) after Danitch, s P. nodosa (Danitch).

sented in the literature are plotted as well. The best descriptions and illu
strations are given by Danitch (1971) and this paper was the main source of
data.

Undoubtedly many species will appear to be synonyms under closer
investigation. Palaeomiliolina calloviana (Danitch), P.occulta Antonova
and P. frumenta (Azbel and Danitch) are very close to P. rawiensis (Pazdro)
in external appearance but usually smaller. P. dorsetensis (Cifelli) agrees
with it in appearance and dimensions.

More species are similar to P. czestochowiensis (Pazdro). These are
P. costata Antonova, P. moldaviensis (Danitch) and P. pruniformis (Da
nitch). It should be mentioned, however, that P. rawiensis (Pazdro) in
Danitch's paper (1971) is rather P. czestochowiensis (Pazdro) because of
sharp peripheric margins, whereas those of P. rawiensis are rather rounded.

9 Acta Palaeontologica nr 4/72
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The specific name " jurassica" of the last mentioned paper was given
to forms classified by Danitch to Massilina, actually to Palaeomiliolina, may
lead to controversies such as e. g. being taken for a homonym of Quin
queloculina jurassica Bielecka & Styk, 1966. It seems, however, that the
existence of a tooth in the latter form allows to classify them to the proper
Quinqueloculina. Massilina jurassica Danitch has no tooth and may be
assigned to Palaeomiliolina, particularly so because the former genus is
regarded as a synonym of Quinqueloculina by many authors. Many Trias
sic and Jurassic species of "Quinqueloculina" and "Triloculina" created by
older authors are omitted here because in most cases they are so dimly
defined that their systematic position is highly doubtful.

Distribution. - According to Antonova (1958, 1959) Palaeomiliolina oc
curs from the Bajocian up to the Kimmeridgian, but it seems probable
that it has appeared already in the Triassic.

Table 1

Stratigraphical distribution of the genus Ophthalmidium in Triassic and
Jurassic systems

(Middle Jurassic stratigraphy as that of international nomenclature)

Trias- Lias- B~jo- IBa.tho- Cal 10- Oxfor- Kimme-
Species sic sic cum man vian dian ridgian

,

O. longiscatum Terquem & Ber-
thelin (Spiroloculina 30) 30

O. triadicum (Kristan) (Sp iroph-
thalmidium 29) 29

O. triadicum (Langer) + (SigmoHi-
na 32) 32

O. granum Styk (49) 49

O. aspera "Terquem & Berthelin)
(Spiroloculina 3) 3

O.lateseptatum (Burbach) (1; Spi- 1, 3,
rophthalmidium 3, 17) 17

O. mamontovae (Antonova & Ka-
lugina) (Spirophthalmidium 1) 1

O. minutum Fuchs 19 19

O. macfadyeni Wood & Barnard
(57) 57

O. northamptonensis Barnard &
Wood (57) 57

O. nubecular iformis Haeusler (52,

I57) 52,
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cont. Table 1

Trias- L ias- Bajo- Batho-lcallo-I Oxfor- K imme-
Spec ies sic sic cian njan Ivian dian ridgian

O. concent ricum (Terquem & Ber- I , 3, 3, 18 13, 3, 47, 3 47?
thelin) (Spiropht halmidium 1, 3, 17, 18, 18
13, 17, 18, 36, 46, 47) 36, 46

O. carinatum KUbler & Zwingli 10? 18, 31, 18, 31, IS? 31? Il l ", "I ". "24",
(10, 23, 31, 35, 40, 45, 50, 51, 52, 35? 40,44, 44, 50, 59? 18? " 25"
56, 59; Spirophthalmidium 11, 45? 50, 51, 51 " 11" ,
18, 24, 25, 41; Palaeomiliolina 1) 52? 56 23?

"24",
"25",
"41 "

O. carinatum terquemi Pazdro (8, 8, 42, 8,42,

42,44) 44 44, 22

O. carinatum agglutinans Pazdro 8,42, 8,42,

(8, 42, 44; Spirophthalmidium 22) 44, 22 44, 50

O. carinatum porai Pazdro (8, 42, 8, 42, 24, 16,

44; O. porai 50) 44, 50 50

O. i nf r aoolithicum (Terquem) (50; 1, 24, 24 ,16,

Spirophthalmidium I , 24, 25, 16) 25, 16, 50
I

50

O. caucasicum (Antonova) (50; Sp i- 1, 16, 1, 16,
rophthalmidium I, 16, 24) 25, 50 24, 50

O.darum (Antonova) (50; Spir- 1, 16, 1, 16,
ophthalmidium I, 16, 24) 24. 50 24, 50

O. cochlear Danitch (16) 16 16

O. saratensis (Danitch) (Spiroph-
t halm idium 16) 16 16

O.obscurum (Danitch) (Spiroph-
thalmidium 16) 16 16

O. protensis (Danitch) (Sp iroph-
thalmidium 16) 16 16

O. romanov i (Danitch) (Spiroph-
thalmidium 16) 16 16

O. paraminima (Ivanova & Da-
nitch) (Sigmoilina 16) 16 16

O.ivanovae (Danitch) (Sp iroph-
thalmidium 16) 16

O. angustun (Kasimova) (Ophthal-
m idium 26) 26

O. negricus (Kasimowa) (26) 26

O. postconcentricum (Kasimowa)
(Spirophthalmidium 26) 26

9'
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________ Dist r ibution
Species _______

O. centratum (Terquem & Bert
helin) (Spirotoculina 3, 18)

O. tanceotatum (Terquem & Bert
helin) (Spirotoculina 13)

O. maroinatum Wisniowski (0. cc 
r inatum maroinatum 50; 5, 7, 6,
34, 55, Spirophthatm id ium 15)

O. subtiUs (Da nitch) (Spirophthat
midium 16)

O. kaptarenkoae (Danitch) (Spir
ophthatmidium 16)

O. minimum (Wisniowski) (Sp ir
ophthatmidium 16, Spirotoculina
55)

O. areniforme (Bykova) (Sp iroph
thatmidium I, 11, 15, 22, 24, 25)

O. monstruosum (Bykova) (2;
(Spirophthatm idium 11; Pa taeo
miUolina 1)

O. saoittum (Bykova) (50; Spiroph
thatmidium 11, 12, 15, 24)

O. pseudocarinatum (Dain) (Spir
ophthatmidium 15, 16, 38)

O. miUolinifor me (Paalzow) (6, 9,
18, 20, 39, 48; Spirophthatm idium
15, 22, 25, 38, 41, 59; Pateomi
liolina 22)

O. ditatatum Paalzow (41; Spir
ophthatmidium 4, 18, 38, 40)

,
Tr!as-\ Li~-

SiC SiC

cont. Table 1

Bajo- Bathe- Calla- Oxfor- Kimme
cian nian v ian dian ridgian

3, 18

13

5, 15, 6, ,7
34, 55 50

16

16

16, 55

I, II,
15, 22.
24.25

I, 2,
11

241 241 11 ,12,
15, 50

15 16, 38

6. 15, 9, 20, 54

20,22,
18, 48, 38, 39,

59 41, 48,
25

4, 18,
38 ,40,

41

O. botoradensis (Iwanova & Da
nitch) (Sp irophthatmidium 16)

O. birmenstorfensis KUbler &
Zwingli (6, 7, 9, 14, 23, 31, 41;
Spirophthatm id ium 4, 12, 15, 22,
37)

O. i nftatum (Antonova) (Sp i r oph
thatmidium 1)

16

4,6,7,
12, 14,
15, 22,
23, 31,
37, 41

1

9

1
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cont. Table 1

~
Trias- Lias- Baja- Batho- Cal1o- Oxfor- Kimme-

Species sic sic cian nian vian dian ridgian

O. strumosum (GUmbel) (21, 23, 34, 4, 21, 23, 34, 54
39, 48, 54; Spirophthalmidium 4) 34,39,

48

O. stuifense (Paalzow) (54; Spir- 4, 15, 16, 54
ophthalmidium 16, 18, 15, 22, 25, 16. 18,
4, 37, 41) 22, 25,

37, 41,

O. tenuissimum (Paalzow) (54; 4, 16, 54
Spirophthalmidium 4, 16, 18, 36, 18, 36,
41) 41

O. subpandum (Lloyd) (Spirolocu-

I
33

lina 33)

Explanations to tables 1-3: arabic numbers refer to paleontological and strati
graphical papers, ? - doubtful determinations, " .. - erroneous determinations, +
homonyms.
l-Z. Antonova 1958, 1959, 1961; 2-A. Azbel 1970, 1971; 3 -H. Bartenstein &
E. Brand 1937; 4 - M. Bastien & J. Sigal 1962; 5 - W. Bielecka 1960; 6 - W. Bielecka&
O. Styk 1966; 7 - W. Bielecka & O. Styk 1967, 1968; 8 - W. Bielecka & O. Styk 1969;
9-W. Bielecka & Kuznetzoval969; 10-J. Brouwer 1969;1l-E. Bykova 1948; 12
T. Chabarova 1961; 13-R. Cifelli 1959; 14-W. Cordey 1962; 15-L. Dain 1961;
16 - M. Danitch 1971; 17 - A. Franke 1936; 18 - K. Frentzen 1941; 19 - W. Fuchs
1970; 20 - J. Garbowska 1970; 21- W. Gordon 1965; 22 - A. Grigelis 1961, 1971; 23
J. Groiss 1966, 1967; 24 - E. Hoffman 1967; 25 - O. Kaptareko-Tschernousova 1963;
26 - H. Kasimowa & D. Aleva 1967; 27 - W . Knauff 1966; 28 - L. Koehn-Zaninetti
1969; 29 - E. Kristan 1957; 30 - E. Kristan-Tol1man 1964; 31- J . KUbler & H . Zwingli
1870; 32 - W. Langer 1968; 33 - A. Lloyd 1962; 34 - G. Lutze 1960; 35 - M. Macfadyen
1941; 36-E. Mamontova 1956; 37-P. Michailova & E. Trifonova 1967; 38-J. Mitja
n ina 1957, 1963; 39-H. Osterle 1968; 40-R. Paalzow 1922; 41-R. Paalzow 1917,
1932; 42 - O. Pazdrowa 1958; 43 - O. Pazdrowa 1959; 44 - O. Pazdrowa 1960; 45
E. Pietrzenuk 1961; 46 - Ch. Rouget & J. Sigal 1970; 47 - R. Said & M. Barakat 1958;
48 - E . Seibold & I. Seibold 1955, 1956, 1960; 49 - O. Styk 1972; 50 - U. Temirbekova
1969; 51-E. Trifonova 1970; 52-E. Wezel 1968; 53-R. Wernli 1971; 54-B. Winter
1970; 55 - T . Wisniowski 1890; 56 - A. Wood 1947; 57 - A. Wood & T. Barnard 1946;
58 - L. Zaninetti & P. Bronnimann 1969; 59 - J. Ziegler 1959.

Table 2

Stratigraphical distribution of the genus Praeophthal
midium Knauff, 1966 * )

--------~istribution
TriassicSpecies

P. orbiculare (Burbach) (27, 45,
Ophthalmidium 1, 3, 10, 17, 18,
52)

P.ovale (Burbach) (27. (Ophthal
midium 3, 10, 17, 52)

P. exiguum Koehn-Zaninetti
(Ophthalmidium 28, 57) 28, 57

>l<) Explanations - see Table 1

Liassic

1, 3, 10, 17,
18, 27, 45,

52

3, 10, 17,
27, 52
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Table 3

Stratigraphical distribution of the genus Palaeomiliolina in the Jurassic and
Triassic systems *

(Middle Jurassic stratigraphy as that of international nomenclature)

~
Trias- Lias- Bajo- Batho- Callo- Oxfor- Kimme-

Species sic sic cian nian vian dian r idgian

?P. tori (Zaninetti & Bronnimann
(Ophthalmidium 58) 58

? P. inconstans (Terquem) 19 19

P. nucleiformis (Kristan Tolmann)
(Quinqueloculina 19, 30) 30 19

P . czestochowiensis (Pazdro) (8,53; 8, 16,
Miliolina 43, 44; Quinqueloculi- 16, 43, 43, 44,
na 16) 44, 53 53

P. rawiensis (Pazdro) (8, 53; Mi-
liolina 43, 44; Quinqueloculina 16, 43, 8, 43,
16) 44, 53 44, 16

P.occulta Antonova (1; Spiroph-
thalmidium I, Quinqueloculina
16) 1, 16 I, 16

P. micra Antonova (1; Sigmoilina
16) I, 16 I, 16

P. compressa (Terquem & Berthe-
lin) (Quinqueloculina 47) 47 47

P. dorsetensis (Cifelli) (Massilina
13) 13

P. prnniformis (Danitch) (Sigmoi-
lina 16) 16 16

P. amphoroidale (Danitch) (Sig-
moilina 16) 16 16

P. quinqueluculinoides (Danitch)
(Sigmoilina 16) 16

P. deprimata (Danitch) (Sigmoili-
na 16) 16

P.nodosa (Danitch) (Sigmoilina
16) 16

P. calloviana (Danitch) (Sigmoili-
na 16)

I 16

P . costata Antonova (1; Sigmoilina I , 16,
16; Sp irophthalmidium 24) 24

P. jUTassica (Danitch) (Massilina I
16) 16
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cont. Table 3
I

Trias- Lias- Bajo- Bathe- Callo- OXfor-\ Kimme-
Species sic sic cian nian vian dian ridgian

P. kanevi (Kaptarenko) (Spiroph-
thalmidium 25) 25

P. difjicilis (Wisniowski) (Spirolo-
culina 5, 55) 5, 55 5

P. michalski (Wisniowski) (Spiro-
loculina 5, 55; Ophthalmidium 5, 34, 5, 34
34, 37) 37, 55

P. semisphaeroidalis (Danitch) 16
(Quinqueloculina 16)

P.frumenta (Azbel & Danitch) 16
(Quinqueloculina 16)

P. fussiformis (Danitch) (Sigmoili- 16
na 16)

P . microcostata (Danitch) 16) t6

P. egmontensis (Lioyd) (Quinque-
loculina 23, 33) 23, 33

* Explanations - see Table 1

Institute of Geological Sciences
Polish Academy of Sciences

Warszawa, Zwirki i Wigury, 93
April, 1972
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OLGA PAZDRO

UWAGI 0 RODZAJACH OPHTHALMIDIUM I PALAEOMILIOLINA

(FORAMINIFERIDA)

Streszczenie

W literaturze z ostatnich lat stwierdzono wiele sprzecznosci w ujmowaniu nie

kt6rych gatunkow otwornic przez roznych autor6w. W 1969 r, ukazaly si~ dwie prace

Temirbekovej na temat rodzaju Ophthalmidium KUbler & Zwingli, 1870, w kt6rych

rodzaj ten jest uj~ty bardzo wasko, Za przynalezne do tego rodzaju uwaza ona tylko

te gatunkl, kt6re maja skorupki zwiniete planispiralnie, maia nastepna po proloku

lusie komore dluga na 1/2 do 1/3 skretu, trzecia na 1 i 1/3 skretu, dalsze po 1/2 skretu.

W tym samym roku zupelnie odmienna emendacie rodzaju podaja Zaninetti & Bron

nimann. Autorzy ci ujmuja rodzaj Ophthalmidium bardzo szeroko uznajac za [ego
synonimy rodzaje HaueTina, Cornuloculina, Hauerinella, Spirophthalmidium, Eooph

thalmidium. Uwazaja, ze dlugose kom6r u tego rodzaju moze bye rozmaita, a ich

ulozenie klebkowate.

Danitch (1971) przyjmuje, ze rodzaj Ophthalmidium rna wszystkie komory ulo

zone planispiralnie i poza pierwszymi dwiema, tj. prolokulusem i fleksostylem wszys

tkie dluzsze niz 1/2 skretu. Wyr6znia osobno rodzaj Spirophthalmidium i podaje, ze

tu tylko trzecia komora (druga wedlug ieso numeracji) moze miee dlugose pelnego

skretu, a wszystkie nastepne 1/2 skretu. Rowniez Azbel (1971) odroznia rodzaj Oph

thalmidium od Spirophthalmidium g16wnie na podstawie trzeciej komory (tez ozna

czaiac jl:} [ako druga), ale uwaza, ze rna ona u Ophthalmidium dlugosc od 1/3 do

1 skretu, gdy u Spirophthalmidium od 2 do 3 skretow, Uwaza ponadto, ze Ophthal

midium jest forma triasowa i [uraiska, a Spirophthalmidium dzisiejsza.

Rozbieznosci w pogladach roznych autor6w dotyeza g16wnie nastepujacych cech:

1) ksztaltu prolokulusa (kolo lub elipsa), 2) plaszczyzny zwiniecia skorupki, 3) dlu

gosci kom6r w stosunku do skretu i ich numeracji, 4) sposobu stykania sie kom6r,

wystepowania "mostk6w", charakteru inwolutnosci, 5) mikrostruktury scianki.

R6wniez rodzaj Palaeomiliolina Loeblich & Tappan, 1964 nie jest jednoznacznie
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ujmowany przez wszystkich autor6w, a nawet przez niekt6rych nie jest uznawany.

Podstawa zaliczenia obydw6ch rodzaj6w do rodziny Miliolidae bylo stwierdzenie

jednakowej mikrostruktury scian, bardzo zblizone] struktury skorupek, jednako

weso ksztaltu wnetrz kom6r i ujsc. Najlepszym dowodem bliskiego pokrewienstwa

tych rodzaj6w jest zaliczanie tych sarnych gatunk6w do [ednego lub drugiego ro

dzaju przez roznych autor6w (vide Tabele 1, 2, 3). Na tabelach podano w uieciu

stratygraficznym wszystkie gatunki notowane w triasie i w jurze, kt6re byly do

statecznie jasno przedstawione w dostepne] literaturze, a kt6re zdaniem obecnej au

torki nalezy zaliczyc do ornawianych rodzaj6w.

Rodzina Miliolidae
Rodzaj Ophthalmidium Kubler & Zwingli, 1870

Gatunek typowy: Ophthalmidium carinatum Kubler & Zwingli, 1870, emend. Wood,
1947

Synonimy: OcuHna Kubler & Zwingli, 1866
Spirophthalmidium Cushman, 1927 (partim)

Diagnoza. - skorupki 0 zarysie owalnym, wydluzonyrn, ujscie na szyjce, proste,

okragte, bez zeba, czesto otoczone waleczkowata warga. Prolokulus kulisty, flekso

styl (druga komora) 0 przeswicie waskie] rurki nie przekraczajace] 1/2 skretu; trze

cia komora 0 wnetrzu zwezajacym sill ku ujsciu, dtugosci od 1/2 do 1 skretu lub nie

co wiecei: nastepne komory 0 wnetrzu w poczatkowe] czesci rozszerzonym, ale dzio

bowato wyciagnietym, oraz raptownie zwezaiacym sill ku ujsciu, dlugosci okolo

1/2 skretu. Kazda komora rna swe wlasne sciany otaczajace [arne komory, tworzace

wypustki, kt6re moga przykrywac wczesnie] powstale skrety calkowicie lub czescio

wo, lub tworzye plytkll laczaca komory z poprzednim skretem. Grubose Scian i sze

rokosc wypustek nie sa jednakowe na calej dhigosci komory. Zasadniczo komory

sa zwiniete w jednej plaszczyznie, ale moga bye z niej lekko wychylone.

Porownanie. - Rodzaj Praeophthalmidium Knauff, 1966, r6zni sill od rodzaju

Ophthalmidium kolistym lub szeroko owalnym zarysem skorupki i dlugoscla kom6r,

kt6re nigdy nie sa kr6tsze niz 1 skret, a dlugosc drugiei komory moze przekraczac

4 skrety. Rodzaj Eoophthalmidium Langer, 1968, rna okragle skorupki i nieregularna

dlugosc kom6r. Rodzaj HauerineHa Schubert, 1920, rna druga komore dluga na 2 do

3 skretow. Rodzaj Hauerina d'Orbigny, 1839, rna inny uklad i ksztalt kom6r, a ujscie

sitowate. Rodzaj CornulocuHna Burbach, 1886, rna druga komore dhigosci 2/3 do

1 i 1/2 skretu (vide Azbel, 1971). Najbardziej podobny morfologicznie jest rodzaj Spi

roloculina d'Orbigny, 1826, ale rna inny ksztalt wnetrza kom6r i uiscla z zebem.

Rodzaj Palaeomiliolina Loeblich & Tappan, 1964
Gatunek typowy: Spirophtalmidium occultum Antonova, 1958.

Diagnoza. - skorupki 0 zarysie owalnym. Komora poczatkowa kulista; druga ko

mora wyksztalcona jako waska rurka; nastepne komory maia wnetrzne rozszerzone

w poczqtkowej czesci, zwezajace sill ku ujsciu, podobne do kom6r Ophthalmidium,
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dlugosc 1/2 skretu, zwinlete sa klebkowato, sigmoidalnie lub kwinkwelokulinowo.

W przekroju poprzecznym zarys skorupki jest zblizony do tr6jkllta lub elipsy 0 jed

nej stronie bardziej wypuklej niz druga, Komory maia "podlogi" jak Ophthalmidium.

Ujscie terminalne, proste, okragle bez zeba, polozone na kr6tkiej szyjce, otoczone

czesto waleczkowata warga,

Por6wnanie. - Rodzaje QuinquelocuHna d 'Orbigny, 1926, SigmoiHna Schlumber

ger, 1887, MassiHna Schlumberger 1893 majq z~by w uisciach, inny ksztalt wnetrza

kom6r i ich polaczen i bardziej stale ich ulozenie,

OJIhrA nA3,IJ;PO

lIPHME'tJAHHfl HA TEMY <1>OPAMHHH<1>EP PO,n;A OPHTHALMIDIUM
H PO,n;A PALAEOMILlOLINA

Pe3IOMe

B JIHTepaType nOCJIe,n;HHX JIeT 6bIJIO BbICKa3aHO MHoro npOTHBOpe'lHBbIX B3rJIlI,IJ;OB
OTHOCHTeJIbHO pacnpocrpaaeana HeKOTopbIX BH,IJ;OB q,opaMHHHq,ep. B 1969 r, n01lBH
JIHCb ,IJ;Be pa60TbI TeMHp6eKoBoi1 aa TeMy pO,IJ;a Ophthalmidium, B KOTOpbIX nOT pO,IJ;
paccssarpnaaerca oxem, Y3KO. YKa3aHHbIi1 aBTOp OTHOCHT K HeMy e,IJ;HHCTBeHHO TaKHe
BH,IJ;bI, y KOTOPbIX paKOBHHKa caepayra nJIaHHCnHpaJIbHO, a ,IJ;JIHHa cJIe,IJ;yro~eH sa
npOJIOKyJIIOM xassepsr COCTaBJIlIeT 1/2 ,IJ;O 1/3 060poTa, ,IJ;JIHHa TpeTbei1 KaMepbI 1 H 1/3
060poTa, a ,n;JIHHa ,n;aJIbHeHWHx - no 1/2 060poTa. B TOM :lKe ro,n;y coaepureano ,n;py
ryIO TpaKToBKy pona OpthalmHnum npe,IJ;cTaBHJIH 3aHHHeTTH H BpeHHHMaHH. OHH
paccaarpxaaror 3TOT pO,IJ; oxeas WHpOKO Hero CHHOHHMaMH C'IHTaIOT PO,IJ;bI Hauerina,
CornulocuUna, HauerineHa, Spirophthalmidium, Praeophthalmidium, Eoophthalmi
dium. lIo MHeHHIO 3THX aBTopOB, ,IJ;JIHHa xassep y sroro pona MO:lKeT 6bITb paaaaa,
a HX pacnoaoaceaae KJIy6Ko06pa3Hoe.

,n;eHH'I (1971) C'IHTaeT, 'ITO y pona Ophthalmidium ace KaMepbI pacnonaraiorca
nJIaHHCnHpaJIbHO H, KpOMe ,n;ByX rrepasrx - npOJIOKyJIIOMa H q,JIeKCOCTHJIlI, OHH
,n;JIHHHee 1/2 ofiopora, STOT aBTOp paCCMaTpHBaeT OT,IJ;eJIbHO pO,IJ; Spirophthalmidium
H yxaasraaer, 'ITO y Hero e,IJ;HHCTBeHHO TpeTlIlI xassepa (sropaa no cxery sroro anropa)
MO:lKeT ,IJ;OCTHraTb ,IJ;JIHHy nOJIHOrO 060pOTa, a ace OCTaJIbHbIe 1/2 060poTa. TaK:lKe
H A36eJI (1971) pa3JIH'IaeT BH,IJ;bI Ophthalmidium H Spirophthalmidium, rJIaBHbIM
06pa30M no TpeTbei1 (TO:lKe C'IHTall ee BTOPOi1) xauepe, O,IJ;HaKO OH npHHHMaeT, 'ITO
y Ophthalmidium ,n;JIHHa 3T0i1 KaMepbI COCTaBJIlIeT OT 1/3 ,IJ;0 1 06opoTa, a y Spiro
phthalmidium - OT 2 no 3 060pOTOB. KpoMe Toro, OH C'IHTaeT, 'ITO Ophthalmidium
SIBJl1IeTCSI TpHacoBoi1 H IOPCKOi1 q,OPMOi1, a Spirophthalmidium coapexeaaoa q,OPMOH.

lIpoTHBope'lHSI BO B3rJISI,IJ;ax paaasrx aBTopOB KacaIOTcSI, rJIaBHbIM o6pa30M, CJIe
,IJ;YIO~HX npH3HaKOB: 1) q,opMa npOJIOKyJIIOMa (xpyr HJIH 3JIJIHnc), 2) nJIOCKOCTb
HaBHBaHHSI paKoBHHbI, 3) ,IJ;JIHHa xasrep no OTHoweHHIO K 060POTY H HX HYMepaQHSI,
4) crtocof conpxxocaoaenaa xauep, HaJIH'IHe "MOCTHKOB", xapaxrep HHBOJIIOTHOCTH,
5) MHKpocTpyKTypa CTeHKH.
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PO~ Palaeomiliolina T01Ke BbI3bIBaeT p aanororacna y pa3HbIX aBTopOB, a HeKOTO
psre M3 HMX M BOBce OTpM~aIOT ero BbI~eJIeHMe.

OTHeceHMe paCCMaTpMBaeMbIX ~BYX PO~OB K ceMei1cTBy Miliolidae OCHOBbIBaeTCH

na O~MHaKoBoi1 MMKpOCTpyKType CTeHOK, oxens CXO~HOi1 crpyxrype paKOBMH, O~MHa

KOBOi1 cPopMe BHyTpeHHMX nOJIOCTei1 xassep M YCTbeB. JlyqIllMM ~OKa3aTeJIbCTBOM

6JIM3KOrO CXO~CTBa 3TMX PO~OB HBJIHeTCH TOT cPaKT, 'ITO O~HM M Te 1Ke BM~bI pa3HbIMM

aaropasra OTHOCHTCH TO K O~HOMY, TO K ~pyrOMY pony, (CM. Ta6JIM~bI 1, 2, 3). B Ta6JIM

uax npaaenensr B cTpaTMrpacPMqeCKoi1 nOCJIe~OBaTeJIbHOCTM ace BM~bI, OTMeqeHHble

B rpaace M rope M ~OBOJIbHO qeTKO oxapaxrepaaoeaaasre B zrocrynnoa JIMTepaType,

xoropsre, no MHeHMIO aaropa, OTHOCHTCH K paCCMaTpMBaeMbIM po~aM.

Ha OCHOBaHMM ~eTaJIbHOrO M3yqeHMH 06MJIbH0i1 MMJIMOJIM~OBOi1 cPaYHbI ~orrepa

IIOJIbIllM, rJIaBHbIM 06pa30M M3 oxpecraocrea r. "IeHcToxoBa, 03HaKOMJIeHMH C JIMTe

paTypoi1 M cpaBHMTeJIbHbIM MaTepMaJIOM M3 paaasrx CTpaH, npennaraerca npMHHTb

CJIe~yro~Mi1 nopaztox onpeneneana pO~OB.

CeMeikTBO Miliolidae
PO,n; Ophthalmidium Kubler & Zwingli, 1870

TunOBOU Bud: Ophthalmidium carinatum Kubler & Zwingli, 1870, emend. Wood. 1947.
CUHOHU.Mbt: Oculina Kubler & Zwingli, 1866

Spirophthalmidium Cushman, 1927 (partim)

;l{uazH03. - PaKOBMHKM OBaJIbHoi1, Y~JIMHeHHoi1 cPOPMbI, YCTbe aa nreaxe, npocroe,

oxpyrnoe, 6e3 3y6a, qaCTO oKai1MJIeHHOe BaJIMK006pa3Hoi1 ry60i1. IIpOJIOKyJIIOM nrapo

06pa3Hbli1, cPJIeKCOCTMJIb (aropaa xasrepa) C npOCBeTOM Y3K0i1 Tpy6KM, He npeasnnaro
~ei1 1/2 060poTa ; TpeTHH xasrepa, cY1KalO~aHCH K yCTblO,· ~JIMHOi1 OT 1/2 ~o 1 ofiopora

MJIM HeMHorMM 60JIbIlle; CJIe~YIO~Me xassepsr C BHyTpeHHei1 nOJIOCTblO anaxaae pac

IllMpeHHoi1, HO KJIlOBOo6pa3Ho BbITHHYTOi1, nOTOM pe3KO cvacasouieaca K ycrrsro, ~JIM

HOi1 OKOJIO 1/2 060poTa. Bce KaMepbI 06JIa~a1OT c06cTBeHHbIMM CTeHKaMM, OXBaTbIBalO

~MMM nOJIOCTb xaxepsr, 06pa3YIO~Me 060pKM, xoropsre nOJIHOCTblO MJIM qaCTMqHO

rrepexpsraasor panee ofipaaonamnsre 060POTbI MJIM nJIaCTMHKM, coe~MHHIO~Me xassepy

C npe~bI~Y~MM 060pOTOM. TOJI~MHa CTeHOK M unrpnaa 060POK Heo~MHaKoBbI no Bcei1
~JIMHe xaxepsr, KaK npaBMJIO, KaMepbI csepnyesr B O~HOi1 nJIOCKOCTM, HO MOrYT

CJIerKa OTKJIOHHTbCH.

CpaBHeHue. Pozt Praeophthalmidium Knauff, 1966 OTJIMqaeTCH OT pona Ophthal
midium nrapooopaam.nr MJIM IllMpOKMM OBaJIbHbIM o-repranaea paKOBMHbI M ~JIMHOi1

xasrep, xoropsre scerna ~JIMHHee 1 060poTa, a ~JIMHa BTOPOi1 xaxepsr M01KeT rrpeasr
IllaTb 4 060poTa. Pon Eoophthalmidium Langer, 1968 xapaxrepasyerca oKpyrJIoi1 pa

KOBMHOi1 M aeperynapaoa ~JIMHOi1 xasrep. Pon Hauerinella Schubert, 1920 xapaxrepa

syerca ~JIMHOi1 BTOpOi1 KaMepbI aa 2 no 3 060pOTOB. Pozr Hauerina d'Orbigny, 1839
OTJIMqaeTCH ~pyrMM pacnOJI01KeHMeM M cP0PM0i1 xasrep M 06JIa~aeT peIlleTqaTbIM

YCTbeM. ¥ pona Cornuloculina Burbach, 1886 ~JIMHa BTOPOi1 KaMepbI 2/3 no 1 M 1/2
060poTa (A36eJI, 1971). HaM60JIbIllee MOPcP0JIOrMqeCKOe CXO~CTBO npOHBJIHeT pozt

Spiroloculina d 'Orbigny, 1826, HO OTJIMqaeTCH~pyroi1 cPOpMOi1 nOJIOCTM xassep M YCTbe:vr

C 3y60M.

PO,n; Palaeomiliolina Loeblich & Tappan, 1964

TunOBOU Bud: Spirophthalmidium occultum Antonova, 1958.
;l{uazHo3. - PaKOBMHbI OBaJIbHOrO OqepTaHMH. Haxansnaa xasrepa nrapoofipaanaa,

aropaa xassepa B BM~e Y3K0i1 Tpy6KM, CJIe~YIO~Me xaxepar pacurapennsre B naxarrs-
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HOM 'IaCTM, CY2KaIOTCSl K yCTbIO. OHM CXO~HbI C KaMepaMM Ophthalmidium, xapaxrepn
3YIOTCSl ~JIMHOM 1/2 060poTa, csepnyrsr no KJIy6Ko06pa3HoMY, CMrMOM~aJIbHOMY MJIM
KBMHKBeJIOKyJIMHOBoMy TMny. B nOnepe'IHOM Ce'IeHMM paKoBMHa MMeeT O'IepTaHMe
6JIM3KOe K TpeyrOJIbHMKy MJIM ~JIJIMncy, c O~HOM CTOpOHOM 60JIee BbmyKJIOM 'IeM
aropaa. B xasrepax Ha6JIIO~aeTCSl "noJI", KaK y Ophthalmidium. Y'cTbe TepMMHaJIbHOe,
npocroe, oxpyrnoe 6e3 3y6a, pacnoaaraerca aa KOpOTKOM ureaxe, oKpy2KeHO 'IaCTO
BaJIMK006pa3HoM ry60M.

CpasKeKue. - PO~bI Quinqueloculina d'Orbigny, 1926, Sigmoilina Schlumberger,
1887, Massilina Schlumberger, 1893 06JIa~aIOT 3y6aMM B yCTbSlX, xapaKTepM3YIQTcSl
~pyroM <pOPMOM nOJIOCTM xasrep M MX coe~MHeHMM, a TaK2Ke 60JIee BbI~ep2KaHHbIM MX
pacnOJI02KeHMeM.

EXPLANATION OF PLATES

Plate XXXIII

Ophthalmidium carinatum terquemi Pazdro, 1958

Czestcchowa region, Dogger

Fig. J. a, b, normal specimens in reflected light ca. 105X; 0-72/22a, b.
Fig. 2. abnormal specimen in reflected light; ca. 105X; 0-72/22c.
Fig. 3. abnormal specimens, ca. 50X; 0-72/22e.
Fig. 4. axial thin section, crossed nicols, ca. 420X; 0-72/2.

Ophthalmidium carinatum agglutinans Pazdro, 1958

Czestochowa region, Dogger

Fig. 5. normal specimen in reflected light, ca. 105X; 0-72/22d.
Fig. 6. axial thin section, crossed nicols, ca. 450X; 0-72/5.

Ophthalmidium caucasicum (Antonova, 1959)

USSR, Dogger

comparison material

Fig. 7. Specimen in reflected light; ca. 170X; 0-72/9.

Palaeomiliolina rawiensis (Pazdro, 1959)

Fig. 8. axial thin section, crossed nicols, ca. 450X; 0-72/4.

Palaeomiliolina czestochowiensis (Pazdro, 1959)

Fig. 9. axial thin section, crossed nicols, ca. 320X; 0-72/17.
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Plate XXXIV

Ophthalmidium carinatum agglutinans Pazdro, 1958

Czestochowa region, Dogger

Fig. 1. slightly damaged specimen, ca. 500X ; 0-72l7a.
Fig. 2. regenerated specimen, ca . 270X ; 0-72I7b.
Fig. 3. normal specimen, ca . 155X; 0-72/3.

Ophthalmidium sp .

Pieniny Mountains, near Szczawnica, Aalenian

Fig. 4. recrystallized specimen, ca. 270X; 0-72/12.

Palaeomiliolina rawiensis (Pazdro, 1959)

Czestochowa region, Dogger

Fig. 5. normal specimen, ca . 360X; 0-72/16.

Palaeomiliolina czestochowiensis (Pazdro, 1959)

Czestoehowa region, Dogger

Fig. 6. normal specimen, ca. 315X; 0-72/20.

All figures - optical sections in transmitted light
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