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ON ABNORMAL MORPHOLOGY OF THE GENUS LENTICULINA
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Abstract. — A detailed analysis has been made of the specimens of different
species assigned to Lenticulina Lamarck, 1804 and having a trochospirally coiled
test, abnormal for this genus. On the basis of morphological studies and observa-
tions in a transmitted light, the groundlessness has been shown of separating such
specimens and erecting for them the genus Darbyella Howe & Wallace, 1932.
These trochospiral lenticulins from the Jurassic, Cretaceous and Paleocene of
Poland correspond to abnormal ontogenetic stages of respective symmetric species.

INTRODUCTION

Beginning the studies on the materials, collected for tracing the
evolution of the genus Lenticulina Lamarck, 1804, from the Jurassic and
Cretaceous sediments of Poland, I observed asymmetric forms which, in
some samples, occurred next to normal, symmetric specimens of this
genus.

In 1932, studying the microfauna of the Upper Eocene Jackson forma-
tion in the State of Louisiana, the American authors, Howe and Wallace,
described specimens otherwise similar to Lenticulina, but having in adult
stage trochoidal tests with a low spiral. This character, along with the
type of aperture in the form of a single elongate slit without any
accessory radiate opening, induced these authors to separate such specim-
ens and to erect a new genus Darbyelle, with D. danvillensis Howe &
Wallace as a type species. Since in the material, including 689 samples
from 15 bore-holes and outcrops from different localities in Poland,
I found, next to normal specimens, also others with a trochospiral
structure, a somewhat closer examination of this problem seemed to be
interesting.

The material examined, marked ZNG, is housed at the Micropalaeon-
tological Laboratory of the Polish Academy of Sciences, Institute of
Geological Sciences. The specimens, shown in Pl. III, Figs. 3, 4 and 7,
come from the collections of the Palaeozoological Institute, Polish
Academy of Sciences (Z. Pal.) and have been kindly placed at my disposal



632 BRONISLAWA JENDRYKA

by Prof. K. Pozaryska, whom I would like to express my heartfelt
thanks for this. My gratitude is also due to Prof. R. Koziowski, Prof.
O. Pazdro and Prof. K. Pozaryska for their critical remarks, correcting
my manuscript and friendly advice.

I feel indebted to Dr. J. Blaszyk and Miss L. iuszczewska for taking
photographs, and to Mrs. K. Budzynska for inking of my pencil drawings.

REMARKS ON CLASSIFICATION

The detailed analysis of the abnormal structure, recorded in different
groups of foraminifers, is a relatively recent subject of literature. In
view of a considerable morphological variability of Lenticulina, some
authors understand a species very broadly, whereas some others excessiv-
ely narrow this concept giving various specific and even generic names
to the forms which only slightly differ from each other.

In 1864, mostly on the basis of an asymmetric development of the
test, Terquem described a new species Cristellaria turbiniformis from
Lias of Alsace. Similar asymmetric specimens from Lias of Jutland were
mentioned by Nervang (1957) as Darbyella turbiniformis (Terquem),

Wisniowski (1890) uses twice the name of Cristellaria sp. for the
forms coming from Callovian clays and which are asymmetrically dev-
eloped. Some specimens with a trochospiral structure and aperture in
the form of a slit, rarely met with in his material, are assigned by him
to the family Rotaliidae as a new species Pulvinulina calva. Since the
last chamber of the specimen, presented in his work, seems to be partly
broken, according to Soviet authors (Mityanina, 1955), Wisniowski
insufficiently examined the aperture, and judging by other characters
of their structure, the representatives of Pulvinulinag calva Wisn. rather
belong to Lagenidae. Mityanina found, in Jurassic sediments of Byelo-
russia, asymmetric foraminifers very similar to P. calva Wisn. except for
the structure of their apertures, developed in the form of an opening at
the peripheral angle of the last chamber, i. e. identically as in Lenticul-
ina. She called them Darbyella (Cristellaria?) calva (Wisn.), thus
emphasizing their assignment to Lagenidae and identifying them with
Wisniowski’s forms.

Darbyella calva from the Upper Callovian of the Mangishlak Peninsula
has been illustrated in ,,Osnovy Paleontologii” (,,Fundamentals of
Palaeontology”) (1959, vol. I, p. 254, Figs. 4 a, b, v).

After examining of about 2000 spirally coiled tests of Jurassic
Lagenidae, Kuznetsova (1960b) attracts attention to the fact that individu-
als with trochoid tests differ from Darbyella Howe & Wallace in the
structure of aperture and that the feature of trochospirality alone seems
to be insufficient as a basis for distinguishing a separate genus., Thus,.
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she replaces the name of Darbyella kutsevi Dain (Dain, 1948) with that
of Lenticulina kutsevi (Dain), and consequently, Darbyella (Cristellaria?y
calva (Wisn.), described by Mityanina, becomes Lenticulina calva (Wisn.).
The fact should, however, be pointed out that the introduction of the name
Lenticulina calva (Wisn.) for Mityanina’s asymmetric specimens, confuses
them with another, completely different, symmetric species” Lenticulina
calva (Wisn.), existing since 1890 and which has been described by Wis-
" niowski (1890, P1, 10, Figs. 4 a, b). Thus, Bielecka (1960) identifies, from
the sediments of the same age as Kuznetsova's materials, about 100
specimens of L. calva (Wisn.) which have nothing in common with an
abnormal L. calva (Wisn.), cited by Kuznetsova (1960b, Pl. 2, Figs. 3 a,
b, v} and, therefore, an identical name for both these different species is
unacceptable. ‘

At present, about 20 species of the genus Darbyella, cited from Jurassic,
Cretaceous and Tertiary, as well as Recent ones, are known in literature.
Since the apertures of these species are shaped either as in typical
lenticulins, i. e. in the form of a radial opening at the peripheral angle
of the last chamber, or as radiate aperture with a ,,Robulus”-type slit, it
is only a trochoid structure of the test in adult stages that makes up
the main character, on the basis of which several authors considered the
specimens they examined to be representatives of Darbyella. The species
D. nitida Ten Dam & Reinhold, cited in textbooks on foraminifers, is
characterized by an aperture typical of Robulus (Sigal, 1952; Pokorny,
1958).

Consequently, a detailed examination of the trochospirality to ascert-
ain whether or not it is sufficiently stable feature to make up a generic
character, seems to be necessary. The lenticulins with a trochoid structure
of test from Jurassic, Cretaceous and Lower Tertiary of Poland have
been examined precisely from this viewpoint. The results of these observa-
tions are as follows:

1. Specimens with a disturbed symmetry occur together with those
having their structure typical of the genus Lenticulina. They have all
characters of Lenticulina but, reaching the adult stage, change the symme-
try of their structure by shifting the last coil of chambers to one side
of the test.

2. The degree and direction of this displacement in trochoid represen-
tatives of one species are not stable. This may be either a slight
disturbance in equilibrium, with which the apertural face in the place
of contact with the keel is divided by the latter at a ratio of 1:2, or
a considerable displacement of the last 2-3 (or, rarely, 4) chambers of the
last coil to the left or, mostly, to the right side of the test (Pls, I, II, III).
In some cases, specimens with a different degree of shifting of the
chambers may be arranged in a series with a symmetric species of the
genus Lenticulina on the one, and the ,, Darbyella” stage of this species —
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on the other end of it. The determination of trochospiral forms as definite
although atypical species of the genus Lenticulina, mostly does not present
major difficulties. This shows that the character of trochospirality is not
in itself a sufficient basis for separating a genus.

3. The observation of the behaviour of trochospiral lenticulins over
a long stretch of time indicates that the asymmetric structure is not
hereditary chardcter transmitted from generation to generation, Despite
the fact that asymmetric individuals occur in different stratigraphic
horizons, they neither form any continuous development line, nor display
a more extensive horizontal development. Consequently, these are not
representatives of some new. development trend, but they should be
examined as atypical ontogenetic stages of symmetric species. The observa-
tions of Kuznetsova (1960b) who separated, within Lenticulina, the species
which mever develop asymmetric tests, from those whose asymmetric
structure gives a basis for erecting a new species, have not been con-
firmed by the studies on the Polish material. In an abundant material
trochospiral individuals are met with within different species of Len-
ticulina, and therefore it seems appropriate to ascribe the potentiality
of this anomaly to all species of Lenticulina. It should be, however,
emphasized that the disorders in the symmetric plan of structure occur
mostly in the species which reach large dimensions and are tightly coiled.
This phenomenon occurs less frequently in small species or in those
displaying a tendency to uncoiling the last chambers. New species, erected
on the basis of the deviations of such type, would only slightly differ
from each other, have only local significance and be of no stratigraphic
value. There are the cases, described in literature, in which on the basis
of an incomplete material, particular ontogenetic stages of the same
species are considered separate species. In this way, encumbrance of
names is produced which additionally involves a complex taxonomy of
this group.

4, The number of lenticulins with a trochoid structure of test
occurring in the Jurassic Cretaceous and Tertiary material, is not great
and makes up a small percentage of the entire foraminiferous assemblage.
It is characteristic that in both large and small, both coiled and uncoiled
species, this anomaly occurs almost exclusively in adult forms with closed
ontogenetic development. The loss of equilibrium occurs in the last stage
of ontogeny, whereas the entire, previously developed part of test dis-
plays a symmetric structure. Apertures of these forms are developed as
in normal Lenticulina or, less frequently, they may occur in the form of
a radiate opening with the ,,Robulus”-type slit.

Observations, made on Polish materials, do not deviate from others,
known from literature. Many authors express similar views,

Describing few, asymmetrically built specimens from Eocene of Amer-
ica as Darbyella?, Toulmin (1941) supposes that these may be abnormal
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forms of Robulus. Likewise, studying the foraminifers of the northern
part of the Patagonian Shelf, Boltovskoy (1954) does not preclude the
possibility that the representatives of Darbyella do not form independent
species, but make up varieties of the species of the genus Robulus,
originated as a result of unfavourable living conditions. Describing
Darbyella volgensis, Tappan (1955) suggests that, after a detailed examina-
tion, the trochospiral species may turn out to be synonyms of symmetric
species. Kuznetsova (1960b), who closely studied this problem, considers
— in some cases — the character of trochospirality to be a sufficiently
stable basis for distinguishing a new species, but not genus.

Observations, very similar to those, made on Polish material, are
presented in Kaptarenko-Chernousova’s (1961) and Kasimova's (1964)
works. Studying the Upper Jurassic microfauna, these authors met with
forms which, according to their structural characters, might be assigned
to Darbyella and which had their symmetric equivalents. The determina-
tion of Lenticulina subinvoluta Kaptarenko — a symmetric variety of the
species Darbyella kutsevi, erected by Dain (1948), is one more proof of
the erroneousness of separating trochospiral forms as independent species.

The taxonomy of foraminifers, worked out by Loeblich and Tappan
(1964), includes Darbyella Howe & Wallace, together with its uncoiling
equivalent, i.e. Darbyellina Harris & Sutherland, in the synonymy of
Lenticulina. The results of studies, described in the present paper, con-
firmed the correctness of this decision.

The occurrence of anomalies in foraminifers is not a rare phenomenon.
Deviations from the normal development are observed within various
groups. Mostly, they consist in an abnormal development of the last
chambers, or in the disturbance in a usual direction of the test growth.
Sometimes, both these peculiarities occur simultaneously and, in such
cases, chambers, asymmetrically arranged in relation to a previous plan
of structure, are also differently shaped. Thus formed specimens within
the genera Nomnion, Globigerina, Bolivina and Nodosaria, are described
by DzZanelidze (1957) from Miocene of Georgia, USSR.

Polish materials also display another type of anomaly, represented
by the specimens which, with a normal structure of chambers, develop
additional morphological elements, mostly accessory apertures. Such
apertures are usually situated on top of additional chambers which may
appear at any place on the test. The occurrence of a double proloculum
is a rare type of anomaly.

The anomalies, referred to above, are noted in literature. They are
extensively described by Pozaryska (1957).

The problem of influence exerted by an environment on the develop-
ment of test was experimentally studied by Myers (1943) who, observing
Recent Elphidium crispum, found a correlation between the formation of

10 Acta Palaeontologica Polonica nr 4/68
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chambers and the amount of food. Disadvantage effects may be exerted
on the development of test by both the scarcity and excess of food.

Boltovskoy (1954) suggests that poor nutrition cause, in most foramini-
fers, changes which ccnsist in a general decrease in dimensions and
poorer ornamentation. In some species, they evoke asymmetry. This
cannot, however, explain anomalies, observed in lenticulins, since, as
mentioned above, the loss of a symmetric plan of structure is primarily
recorded in bulky individuals.

Changes in salinity and temperature of water, in secretion of CaCO;
and disturbances in a normal gaseous regime are also considered factors
which may cause certain deviations. In such cases, however, abnormal
characters appear in a large number of individuals, whereas only few
asymmetric lenticulins were found in studied samples.

An interesting hypothesis, which may explain the causes of the forma-
tion of abnormal chambers in adult foraminifers, was presented by Okro-
piridze (1956). After a detailed examination of adult specimens of the
genus Globigerina in which such a deviation was observed, this author
supposes that, after reaching the stage of adulthood, they could not for
some reason pass to the stage of reproduction. In the course of their
further life, as a result of metabolism, they were compelled to produce
new and new chambers but, since the stage of proper growth was already
completed, these new chambers, as a result of a further abnormal develop-
ment of test, were mostly differently shaped. It seems that, since the
disorders in the structure also concern only the last phase of the develop-
ment, this explanation may be also applied to the anomalies in lenticulins.
In addition, the development of abnormal forms may be also evoked by
diseases, or such forms may represent gerontic stages.

Another type of anomalies, caused by a mechanical damage of tests
during an individual's life time, was also observed in lenticulins. Thanks
to the phenomenon of regeneration, a reconstruction of the test may take
place, frequently accompanied by the loss of the planispiral structure.

OBSERVATIONS IN THE TRANSMITTED LIGHT

I tried to solve the problem of trochospiral lenticulins not only on the
basis of morphological observations. The preparation of several thin sec-
tions for observations in the transmitted light, allowed me to analyze the
internal structure of these foraminifers and the structure of the test walls.
For the purposes of comparative observations both the trochospiral and
symmetric lenticulins were subject of thin sections. Building up of cham-
bers in lenticulins usually takes place according to the following pattern:
a lamella of calcite, forming the wall of a new chamber, in each case
posteriorly overlaps a previously built part of test, tegularly covering
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previous chambers. Thereby, the walls of older chambers become secon-
darily multi-laminar and, depending on how far is the posterior extent
of the covering layer, an appropriate number of laminae in a wall may
be observed in the cross section through the test. Thus, it is only the wall
of the last chamber that remains unilaminar, whereas the walls of
previous chambers become thickened. In the case, when the wall of
a newly formed chamber simultaneously covers the entire previously
built part of test, a maximum number of lamellae forming the test wall
is equal to the number of chamber occurring in a coil. One lamella of
the wall corresponds to each chamber in a coil. The laminar structure
of the test of Lenticulina results from the manner of building up new
chambers. Several species of Lenticulina develop tests completely covered
by the walls of built up chambers only in younger ontogenetic stages and
it is during later development period that they switch to the tegular type
of accretion. This has been previously described by Kuznetsova (1961) who,
examining lenticulins in a wide interval from Middle Jurassic to Upper
Eocene, cited one more type of building up chambers in which the wall
of test from proloculum up to the last chamber is always unilamellar.
A secondary nonlamellar type of microstructure in some lenticuling was
observed by Norling (1968) in the materials from Lower Lias of Sweden.
Kuznetsova’s observations seem to indicate that this type of microstruc-
ture is not limited to Lias only. In the Polish material, no cases were
recorded in which the test walls of lenticulins would remain unilamellar
during the entire period of the ontogenetic development.

In my: studies, particular attention was paid to the thin sections of
trochospiral lenticulins. The comparison of young ontogenetic stages of
corresponding asymmetric and symmetric specimens has shown that in
this stage of development there were no differences between them and,
therefore, if such tests were found in this growth stage in the sediment,
they would be undoubtedly identified as the same species. In the course
of a further development, a decisive majority of individuals continue the
previously started planispiral plan of structure, whereas few of them,
reaching the adult stage, lose the symmetry as a result of the displacement
of the plane of coiling the spiral. The loss of equilibrium takes place
gradually and affects the chambers of the last coil only. The last but one
and the last chamber most strongly deviate from the original plane of
coiling and most strongly emphasize the asymmetric development of the
test. Comparing the manner of building up of the last chambers with
those forming a symmetric part of test, it has been observed that laminae
corresponding to trochospiral chambers less strongly embrace the test
posteriorly. No cases have been recorded either in which the trochoid
specimens, which in their symmetric part built up the chambers by com-
plete covering of the test, would maintain this type of microstructure
up to the end of the development (Text-figs. 1 A, B and 2). Depending on

10*



638 BRONISLAWA JENDRYKA

the degree of deviation of the last chambers from the original plane of
coiling with the loss of planispirality, a more or less unequal covering
of test by laminae, related to these chambers, is observed. The involute
side of the test, i.e. that to which the chambers are shifted, is in all
cases more strongly covered, whereas on the opposite side of the chamber,
laminae, not reaching the umbilicus, uncover the preceding coil.

Fig. 1 Fig. 2

Fig. 1. — Axial section through Lenticulina comptoni (Sowerby): A specimen with

a normal, planispiral structure. Sulejéw, Lower Campanian (ZNG No. 2/i); X 100.

B specimen with a trochospiral structure, formed as a result of a gradual deviation

of the chambers of the last coil from the original plane of coiling. Wesoléwka,
Emscherian (ZNG No. 4/d,); X 100.

Fig. 2. — Lenticulina ex gr. muensteri (Roemer), axial section through an asymmetric

individual. Slight and non-uniform posterior encirclement of the test by laminae

corresponding to trochospiral chambers visible in the picture. Wesol6wka, Upper
Turonian (ZNG No. 6/¢c;); X 100,

The determination which type of microstructure represents a definite
species is a difficult problem, Difficulties, involved in the preparation of
thin sections and interpretation of the picture, cause that some authors
who studied the microstructures of identical genera and species, some-
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times obtained different results. The problem of an extent to which the
microstructure of the wall is useful for taxonomy and stratigraphy, is
not unequivocally solved either. Norling (1968) emphasizes that it should
be taken into account with a necessary revision of ,,Lenticulina” plexus.
According to Zobel (1966), the lamellar structure of wall is identical in
all representatives of Lenticulina and from Lias a to the Recent period
no phylogenetic differences were recorded in the microstructure of wall
and, consequently, it is not useful for the purposes referred to above. At
present, the studies on the microstructure of the Foraminifera become
a more and more generally accepted method and, therefore, it should be
expected that the problems dealt with here will soon be solved.

Institute of Geological Sciences,
Polish Academy of Sciences
Warszawa, Zwirki i Wigury 93

June, 1968
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BRONISLAWA JENDRYKA

O ANORMALNEJ BUDOWIE OTWORNIC RODZAJU LENTICULINA
LAMARCK, 1804

Streszczenie

W czasie prowadzenia badan nad ewolucjg otwornic rodzaju Lenticulina
Lamarck zaobserwowano, ze w niektérych prébach, obok normalnych, planispiralnie
zwinietych gatunkéw Lenticulina, wystepuja osobniki realizujace budowe trochoi-
dalng o niskiej spirali. W roku 1932 Howe i Wallace opisali z gérnego eocenu for-
macji Jackson w stanie Luizjana okazy bardzo zblizone innymi cechami do Lenti-
culina, lecz majace w stadium dojrzalym budowe trochoidalng o niskiej spirali
oraz uj$cie wyksztalcone w postaci szczeliny. Na podstawie tych nietypowych dla
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rodzaju Lenticulina cech, osobniki te wydzielono w odrebny rodzaj Darbyella, z ga-
tunkiem typowym D. danvillensis Howe & Wallace.

Do chwili obecnej znanych jest w literaturze okolo 20 gatunkéw rodzaju
Darbyella z jury, kredy, trzeciorzedu i czaséw wspoliczesnych. Autorzy tych gatun-
kéw opierali sie w giéwnej mierze na trochospiralnej budowie skorupki w stadium
dojrzalym, ujscia bowiem wyksztalcone sg albo jak u typowych Lenticuling —
w postaci promienistego otworu przy peryferycznym kacie ostatniej komory, albo
w postaci ujécia promienistego z ,,robulusowa” szczeling.

Autorka, dysponujgc materialem o szerokim zasiegu stratygraficznym, uwazala
za interesujgce dokladne zbadanie cechy trochospiralno$ci dla wyjasnienia, czy
jest ona dostatecznie trwala i wystarczajgca by uznaé¢ jg za ceche rodzajows. Na
podstawie badan morfologicznych i obserwacji szlifow w $wietle przechodzacym

stwierdzono, Ze egzemplarze trochospiralne majg pod wzgledem budowy wszystkie
cechy rodzaju Lenticulina; osiggajgc jednak stadium dojrzate naruszajg symetrycz-

ny plan budowy wskutek przemieszczania plaszczyzny zwiniecia spirali. Stopien
i kierunek tego przemieszczenia u trochospiralnych przedstawicieli danego gatunku
nie jest staly. W niektérych przypadkach okazy o réinym stopniu przemieszczenia
komoér mozna ustawi¢ w szereg, otrzymujac na jednym jego koncu symetryczny
gatunek rodzaju Lenticuling, na drugim — stadium ,,darbyellowe” tego gatunku.
Mimo, ze osobniki asymetryczne wystepujg w réznych poziomach stratygraficznych,
nie tworza one cigglej linii rozwojowej, nie wykazujg tez szerszego rozprzestrze-
nienia poziomego.

W obfitym materiale osobniki trochospiralne wyslepujg w obrebie réznych ga-
tunkow rodzaju Lenticulinag, jednak w wiekszoéci przypadkéw zachwianie syme-
trycznego planu budowy wystepuje u osobnikéw tych gatunkéw, ktore osiggaja
duze rozmiary skorupek. Jest charakterystyczne, ze zaréwno u gatunkéw duzych,
jak i malych, zwinietych czy rozwijajacych sie, cecha ta dotyczy prawie wylgcznie
form dojrzalych, o zakoAczonym rozwoju osobniczym,

Trudno jednoznacznie odpowiedzie¢, jaka przyczyna spowodowala anormalne
wyksztalcenie sie niektérych skorupek, przy ogromnej przewadze zbudowanych
symetrycznie. Obserwacja struktury komoér asymetrycznych nasuwa przypuszcze-
nie, ze utrata planispiralnosci jest wynikiem oslabionej aktywnos$ci zyciowej otwor-
nicy. Poréwnujgc sposéb nawarstwiania sie komor ostatnich w stosunku do budu-
jacych symetryczng cze§é¢ skorupki zaobserwowano, Ze laminki, odpowiadajace ko-
morom trochospiralnym, stabiej obejmujg skorupke do tylu. Nie stwierdzono tez
przypadku, aby egzemplarze trochospiralne dobudowywaly komory metodg caltko-
witego pokrywania skorupki, az do zakonczenia rozwoju osobniczego. Przebadane
lentikuliny trochospiralne z jury, kredy i paleocenu Polski stanowig anormalne
stadia rozwojowe odpowiednich gatunkéw symetrycznych, Zaliczanie okazdéw zbu-
dowanych nietypowo do odrebnego rodzaju Darbyella Howe & Wallace iylko na
podstawie trochospiralno$ci jest bezpodstawne.
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EBEPOHUCIABA EHAPBIKA

OB AHOPMAJBHOM CTPOEHUUM ®OPAMUHHUPEP POIXA LENTICULINA
LAMARCK, 1804

Pe3zone

Bo Bpema wmccaenoBaHuMil Hapn a3soJionuenr ¢opammHugep poxa Lenticulina
Lamarck 3ame4€HO, 4TO B HEKOTOpPBbIX obOpa3nax, PAAOM € HOPMaJbHbIMM, IIJIAHO-
CIIMpaJbHbIMM PAKCBMHaMM BMAOB Lenticulina, naxogarca ocobw, MMEIOIIME TPOXOUA-
HOe CTpOeHMe ¢ HM3KO0i1 cnupanbio. B 1932 rony, Howe 1 Wallace onucanyu u3 BepxHe-
3011eHOBOM ¢hopmaumnu Jackson, B 1urate JlyusmaHa, 3K3eMNAAPLl OUEHb CXOAHEIE IIO
OTHOLUICHUIO MHBIX Npu3Hakos ¢ Lenticuling, HO MMeIlIMe B 3peyoil cTagmy TPOXO-
MIAHOE CTPOCHME C HM3KOJ CIMpaNbl0 M yCcThe B doopme 1ueau. Ha OCHOBaHMM TaKMX
HETUIIMYHBIX ANA poua Lenticulina npu3HAKOB, 0COOM STU BBIIEJIEHO B OTAEJBHBIM
pox Darbyella, ¢ Tmnmyabim Bugom Darbyella danvillensis Howe & Wallace.

o cux mop B auTepaType M3BeCcTHO oxoyo 20 BuAOB poxa Darbyella us wopcrux,
MEJIOBBIX, TPETMYHBIX, @ TaKiKe COBPEMEHHLIX 0CajKOB. ABTOPBI 5TMX BHMJAOB OCHO-
BBIBAJNChL IJIABHBIM 00pPa30M Ha TPOXOCHMPAJNILHOM CTPOCHMM PAKOBMHBI B 3peEJoit
CT3AUM, TAK KAK YCTbA Pa3BUThI MIM B (bopMme TunmuuHoM ana Lenticulina, T.e. B Buame
PaAMAIbLHOTO OTBEPCTMA OKOJIO MNEPUEOPUIMHOrO yriia MOCHeHeM KaMephl, UIU XKe
B hbopMe PAAMAJBLHOI'0 YCThA C ,,pobynycoBoit” 1IEJBbIO.

B ¢BA3M ¢ OOMJBLHBIM MaTepyualioM, O LUMPOKOM CTPATUrpacbMyeckoM pacrnpocTpa-
HeHMM, KOTODPBbIM OBl B pacnopAzKEeHUM aBTOpa, DOVIBILION MHTEepec MMEET JEeTaJILHOE
MCCIeAOBAHME IIPUM3HAKA TPOXOCIIMPANBHOCTH, €CTh-JM OH JOBOJBHO YCTOMYMBHIN
¥ HOCTATOYHBIY, YTOOBI MMETL PaHI' POAOBOrO Ipu3Hara, Ha ocHoBauMu mopdoso-
rMYEeCKMX HaOIIOAeHUN M U3YHeHMA IIIMGOB B HNPOXOAAIIEM CBETE KOHCTATUMPOBAHO,
YTO TPOXOCIIMPAJIbHbIE 3K3EMIIAPBEI B OTHOLUEHMUUM CTPOEHUA MMEKT BCE NPU3HAKU
Lenticulinag, HO B 3peJyoil CTaguy HAPYLIAIOT CHMMETPUYUHBINM IIJIAH CTPOEHMA BCJen-
CTBME CMEeUIeHMA IIJIOCKOCTM HaBUMBaHUA crmpann. CTeneHb M HaNpaBJI€HMe STOro
CMEIeHUA Y TPOXOCTIMPANbHBIX IPEACTABUTENEH STOrO BUJA He NOCTCAHHBLIA. B He-
KOTOPBIX CHy4YadAX 9K3eMIIAPBI ¢ PA3HOM CTENEHBIO CMEIEHMA KaMep MOXKHO yCTa-
BUTb B PAA, HA OJHOM €I'0 KOHIle IToJIydada CHMMMeTpU4YHBLA Buj pona Lenticulina, na
BTOPOM — ,,BapObISJIIOBYIO” CTAAMIO STOro Bujaa. HecMoTpsa Ha TO, YTO acCMMMETPUY-
Hble OCOOM HAXOHATCH B PA3NMUHBIX CcTpaTUrpadMyecKMX TOPM3OHTAX, He 00pa3syroT
OHM ITOCNEAOBATEJNBHOM JIMHMM Pa3BUTUA, & TaKXKE He NPOABIAIOT ILIMPOKO Iropy-
30HTANBHOTO PACIPOCTPAaHEHUA.

B o00uibHOM MaTepuase TPOXOCHMPAJbHBIE 0CO0M BCTPEYAKTCA B Tipefenax
Pa3auYHBIX BMAOB poja Lenticulina, vo B CONBWMHCTBE CJAy4YaeB HapylLIeHUEe CHUM-
METPUYHOI0 NIaHa CTPOEHMA NPOABJIAETCA y ocolelit mocturamwimmx 6Gobumx pas-
MepoB, XapaKTepHO, YTO TaK y OOJbIIMX, KAaK M MalblX, a TaKXKe 3aBUTbIX U pa3s-~
BEPTHIBAIOLIMXCA BMUAOB, 3Ta YepTa IOYTHM MCKIIOUMTEILHO KAcaeTca 3penbiXx ocobeit,
Y KOTOPBIX MHAMBUAYAJNBbHOE DPA3BUTHE YiKe 3aKOH4YMUJIIOCH.
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3aTpyAHMTENLHO OTBETUTh OZHO3HAYHO, YTO ObIIO IIPHMUMHOM aHOPMAJLHOIO o0pa-
30BaHMA HEKOTOPbIX PAKOBMH, IPM OOJbLUOM IIPEBOCXOACTBE IIOCTPOSHHBIX CUMMe-
TpuyuHo. HabirogeHMa acMMMETPMYHON CTPYKTYDPbl KaMmep I103BOJIAET IPEAIIoJIararhb,
YTO NOTEPs INIAHMCIMPATbHOCTU ABJIAETCA TIOCHEACTBMEM OcCaabeBlUeil RHM3HEHHOMI
akTmBHOCTM hpopamuundep. CpaBHuBaa of6pa3 HACIOSHMA MOCHEAHMX Kamep II0
OTHOLUEHUM K O0PazyoMM CUMMETPUYHYIO YaCTh CTBOPKM, 3aMEYEHO, UTO IJIACTUHKU
OTBEYAK0IIMe TPOXOCIMPANBHBIM KaMepaM OOHMMAIOT CTBOPKY OoJyiee ciabo K 3apny.
He XKOHCTaTMPOBAHO TOXKe CAYyYad, YTOObl TPOXOCHMPAJLHbIE 9K3EMIIAPBI JOCTDay-
BaNy Kamepbl NyTEM CIJIOIIHOrO IPUKPBLIBAHMSA CTBOPKM BIUIOTH [0 OROHYAHUA
VHAUBUAYANBHOTO Pa3BUTHA. VI3ydeHHble IOPCEME, MEJIOBbIe U HAJIEOL[EHOBBIE JIEHTH -
KYyJHNHBI IlonbLIM COCTABJAIOT aHOPMAaJIbHbIE CTaguM Pa3BUTUA COOTBETCTBYIOIIUX
CUMMETDPUYHBIX BUEOB. IIPMYMCIAHME HETUIIMYHO MOCTPOEHHBIX SK3€MINIAPOB K OT-
pensHoMy popy Darbyella Howe & Wallace TOnbKO Ha OCHOBaHMM TPOXOCIIMPATL-
HOCTH, COBCEM HEO0DOCHOBAHO.
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Plate I

Lenticulina quenstedti (Glimbel)

Specimens with a different degree and different directions of shifting of the last

Fig.
Fig.

Fig.
Fig.
Fig.

Fig,

Fig.

Fig.

Fig.

Fig.

Fig.

chambers

1. Turéw bore-hole, depth 382.6 m, Middle Vesulian (ZNG No. 18/II); X 50.

4-6. Specimens from one sample. Jaworznik bore-hole, depth 59 m, Upper
Vesulian (ZNG No. 14/II); X 70.

11. Turéw bore-hole, depth 397.1 m, Middle Vesulian (ZNG No. 2/IIT); X 50.

12. Turéw bore-hole, depth 417.4 m, Middle Vesulian (ZNG No. 7/III); X 50.

13. Jaworznik bore-hole, depth 57,9 m, Upper Vesulian (ZNG No. 15/II); X 50.

Lenticulina polymorpha (Terquem)
Specimens with a lost symmetry of structure

2. Turéw bore-hole, depth 391.9 m, Middle Vesulian (ZNG No. 20/II); X45.
3. Jaworznik bore-hole, depth 31.5 m, Middle Bathonian (ZNG No. 10/II); X 45.

Lenticulina volubilis Dain
7. Chambers of an uncoiled part shifted in relation to the original plane of
coiling. Turé6w bore-hole, depth 402.3 m, Middle Vesulian (ZNG No. 4/
III); X 40.
Lenticulina ex gr. quenstedti (Glimbel)

8. Last chambers shifted to the lateral part of test. Turéw bore-hole, depth
395.8 m, Middle Vesulian (ZNG No. 1/III); X 50,

Lenticulina ex gr. subalata (Reuss)

9-10. 9 Normal specimen, 10 asymmetric specimen. Kcynia I bore-hole, depth
248 m, Bononian (ZNG No. 20/III); X 50.

Lenticulina integra Kaptarenko
14. A large umbonal boss, developed as a result of a lost symmetry on one
side of test. Jaworznik bore-hole, depth 62.4 m, Middle Vesulian (ZNG
No. 13/1II); X 30.
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Plate 11

Fig. 1. Lenticulina aff. secans (Reuss), an asymmetric specimen. Wesoléwka, San-
tonian (ZNG No. 10/1); X 20.

Fig. 2. Lenticulina (Planularia) pulavensis (Pozaryska), a trochospiral specimen.
Deblin bore-hole, depth 66.7-77.8 m, Danian (ZNG No. 14/I); X 40,

Figs. 3-4. Lenticulina exarata (v. Hagenov): 3 normal specimen, 4 asymmetric
specimen. Lucimia, Middle Maastrichtian (ZNG No. 9/T); X 20.

Figs. 5-8. Lenticulina comptoni (Sowerby), specimens with a different degree and
different directions of shifting of the last chamber, X 25; 5 specimen ZNG
No. 17/1, 6 specimen ZNG No. 1/I, 7 specimen ZNG No. 2/I, Wesoléwka.
Emscherian; 8 specimen ZNG No. 6/I, Ciszyca Goérna, Campanian.



Plate IIX

Lenticulina (Planularia) pulavensis (Pozaryska)

Fig. 1. Asymmetric specimen, Gora Pulawska (ZNG No. 1/IV).

Fig. 2. Frontal view of a specimen with chambers shifted opposite to those in
Fig. 1b, Gora Pulawska (ZNG No. 2/IV).

Fig. 3. Specimen with an uncoiled younger part of test and with chambers of this
part considerably shifted, as compared with the original plane of coiling,
Nasitéw (Z. Pal. No. F/128).

Figs. 4-5. Normal specimens, Géra Pulawska (ZNG No. 3/IV).

Lenticulina (Planularia) bzurae (Pozaryska)

Fig. 6. Lateral view of a symmetric, uncoiling specimen, Goéra Pulawska (ZNG
No. 6/1V).

Fig. 7. Asymmetric specimen; only the last chambers are shifted laterally. Bory-
szew (Z. Pal. No. ¥/99).

All specimens from Danian; X 20
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