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SOME HOLOTHURIAN SCLERITES FROM THE POLISH JURASSIC

Abstract. - Eight species (including a new one), assigned to 5 genera of the holo­
thurian sclerites from the Jurassic of the WieluiJ. Upland and of the environs of
Luk6w are described. The suitability of sclerites for the local correlation of

lithological units is shown and their palaeoecological significance is pointed out.

INTRODUCTION

The holothurian sclerites described in the present paper come mainly
from the Upper Jurassic marly deposits (Upper Oxfordian and Lower
Kimmeridgian) of the Wielun Upland (Wierzbowski, 1966, p. 130, Fig. 1).
The authors also found some sclerites in black clays of the Callovian at
Luk6w, Central Poland. The material collected is laid down in the collec­
tion of the Geological Institute (Micropalaeontological Laboratory) of the
Polish Academy of Sciences and numbered ZNG/H/l-730.

GEOLOGICAL SIGNIFICANCE OF THE HOLOTHURIAN SCLERITES

The occurrence of the holothurian sclerites in the formations of dif­
ferent age in Poland was more than once mentioned in the geological
literature. However, they have never become the subject of a more
detailed study and they were never, used for geological purposes.

The holothurian sclerites are of a certain importance in palaeoe­
cological and stratigraphic considerations.

Apart from a small group of planktonic forms, most Recent holo­
thurians are bottom dwellers, living on either a rocky substratum, or
a muddy-sandy bottom and frequently burrowing in it. Definite morpho­
logical types of fossil sclerites are related with a character of sediment
in which they were found. Sclerites, occurring in the form of hooks (e.g.

1..
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Achistrum) or wheels (e.g. Theelia, Hemisphaeranthos), were as a rule
met with in clay or marly deposits which allows one to conclude that
they belonged to forms burrowing in a soft bottom (Frizzell & Exline,
1955a). Since most sclerites under description belong precisely to these
morphological types and occur in lithologically similar sediments, one
may assume that these sclerites belonged to animals whose mode of life
was the same as referred above.

A considerable amount of sclerites collected, which are well preserved,
and a fairly uniform distribution of the sclerites in samples indicate
that sclerites have been found in the same places where holothurians
lived and that they have not been transported from other areas. This
conclusion may, however, apply to the Wielun Upland which a marked
majority of the sclerites under description come from.

Recent holothurians are met with in different bathymetric conditions,
but mostly they live at relatively small depths. They are almost entirely
animals characteristic for seas of a normal salinity. These facts may be
of some help for environmental reconstruction of the deposits under
study.

The stratigraphic importance of the holothurian sclerites is relatively
much greater than the palaeoecological one. Although definite forms of
sclerites (genera, species) are more than once met with in formations
different in age, they also may be of a certain importance for local
correlations. The occurrence of numerous different types of sclerites,
assuming their autochthonity, in lithologically similar units, directly
following each other in the profile, may be correlated with a change of
the environmental conditions, although frequently it is difficult to
determine the character of these changes. The correlation of lithological
units, based on a type of sclerites that occur within, may concern only
relatively small areas.

Within the Upper Jurassic deposits of the Wielun Upland, one may
distinguish three marly units (lower, middle and upper) separated by
zoogenic-chalky or platy limestones. The determined ammonite fauna
allowed to assign the lower marly unit to the Upper Oxfordian (Idoceras
planula zone), while the middle and upper ones to the Lower Kim­
meridgian (Wierzbowski, 1966). Numerous holothurian sclerites, described
in the present paper, come from the marly units of the Wielun Upland.
The numbers of samples, taken ftom individual units, were almost
identical and the material was mostly sampled in bore-holes. The
distance between extreme bore-holes amounted a dozen or so kms.
Identical conditions of sampling of individual units and relatively small
dimensions of the area under study (Wierzbowski, 1966, p. 130, Fig. 1),
were the opportunities that allowed to present characteristics of marly
units of the Wielun Upland on the basis of genera and species of sclerites
(Table 1).
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Table 1
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Occurrence of the holothurian sclerites in the Upper Jurassic marly units of the
Wieluii Upland

Form
I

Lower marly

I
ML:ldle marly

I

Upper marly i
u:1i t U:1it I u,1it

Rha bdotites mortenseni Defl.-Rig. rarely -
I

-
-
Priscopedatus guyaderi Rioult - numerous in single samples

Achistrum issleri (Cron.) v. numerous v. numerous v. numerous

Achistrum monochordata H., H. & L. v. numerous v. numerous v. numerous

Theelia heptalampra (Bart.) numerous - --
I

Theelia wartens is n. sp. - v. numerous -

Hemisphaeranthos sieboldi (Schwag.) v. numerous rarely numerous
--

The. lower marly (unit contains numerous sclerites of Theelia
heptalampra and a great abundance of Hemisphaeranthos sieboldi,
whereas Rhabdotites mortenseni are rarely recorded.

The middle marly unit is marked by the presence of Theelia wartensis
n.sp., whereas Hemisphaeranthos sieboldi seldom occurs here. At the
same time, a complete absence of Theelia heptalampra and Rhabdotites
mortenseni may be stressed.

The upper marly unit contains numerous sclerites Hemisphaeranthos
sieboldi, but lacks the forms of the genus Theelia. Likewise, no Rhabdo­
tites mortenseni are present in this unit.

Sclerites of the genus Achistrum occur in all the units. No conclusions
may be drawn concerning the significance of the sclerites Priscopedatus
guyaderi which, in truth, occur abundantly but in single samples and
different in age. In all probability, these latter sclerites, in contradistinc­
tion to the remaining genera and species, do not represent an auto­
chthonous material and, consequently, cannot be used for the correlation
of the Upper Jurassic marly units of the WieluiJ. Upland.

In contrast to the Upper Jurassic marly sediments, discussed above,
the Callovian clay deposits at Luk6w cannot be accurately characterized
now on the basis of the sclerite material. The holothurian sclerites occur
there occasionally and belong to only one genus, Achistrum, which is
represented by two species: Achistrum monochordata and Achistrum
gamma.

SYSTEMATIC PART

The classification of the holothurian sclerites based only on their
morphology has an artificial character. There is also a natural classifica-
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tion of complete specimens of holothurians (Frizzell & Exline, 1966)
which, however, are very rarely found in a fossil state. In the material
under description, only isolated sclerites are present and their division
is in conformity with that recently given by Frizzell & Exline (1966).
This classification is derived from a previous one by both these authors
(Frizzell & Exline, 1955b) and takes into account only some modifica­
tions, introduced by Deflandre-Rigaud (1962).

In classifying isolated holothurian sclerites, Deflandre-Rigaud (e.g.
1950, 1952, 1962) and Rioult (1960) applied the units of division of "ordo­
-militaris" in conformity with Croneis' suggestion (1938). Like Frizzell
& Exline (1955b, 1966), in description of sclerites the authors use normal
taxonomic units from the rank of species to the familial rank including.

Family Stichopitidae Frizzell & Exline, 1955
Genus Rhabdotites Deflandre-Rigaud, 1952

(Type species: Rhabdotites mortenseni Deflandre-Rigaud, 1952)

Sclerites in the form of a simple or branching rod with knobs on
their ends.

Rhabdotites mortenseni Deflandre-Rigaud,· 1952
(Fig. 1 A-D)

1955. Rhabdotites mortenseni Deflandre-Rigaud; D. L. Frizzell & H. Exline, Mo­
nograph..., p. 66, PI. 1, Figs. 12-13 (earlier synonymy included).

Material. - Seven well-preserved specimens.

Dimensions: Length from 0.575 to 1.1 mm, diameter from 0.085 to
0.135 mm.

Fig. 1. - Rhabdotites mortenseni
Defl.-Rig.; Upper Oxfordian, Idoce­
ras planula zone, WieluiJ. Upland;
A Stoczki, B-D Wazne Mlyny

(ZNG/H/4-7).

Q25mm
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Description. - Sclerites in form of a simple rod, with knobs on both
ends. Rod slightly, irregularly arched, circular in cross section. Diameter
of rod approximately uniform along the entire length. Knobs, terminat­
ing the ends, uniform in size, subspherical, with smooth surface and
diameter not too much exceeding that of rod.

Remarks. - The specimens collected are of a complete conformity
with the sclerites Rhabdotites mortenseni. The only difference is marked
in a smaller length of some of the specimens.

Occurrence. - Rhabdotites mortenseni is known from MaIm of Ger­
many (Wtirttemberg). The specimens collected come from the Upper
Oxfordian (Idoceras planula zone) of the Wieluil Upland (Gaj~cice Stare,
Stoczki, Wazne Mlyny).

Family Priscopedatidae Frizzell & Exline, 1955
Genus Priscopedatus Schlumberger, 1890 emend. Deflandre-Rigaud, 1962

(Type species: Priscopedatus pyramidalis Schlumberger, 1890)

Sclerites perforate, variable in shape, circular, oval, polygonal or
starlike, with four central holes, bearing a spire or a turret on one side.
The outline of central holes is not related to the sclerite shape.

Priscopedatus guyaderi Rioult, 1959
(Fig. 2 A-C)

1959. Priscopedatus guyaderi Rioul-t; M. Rioult, Les vestiges microscopiques ... ,
pp. 33-34, Fig. 5d.

Material. - About 70, in general well preserved, specimens.

Dimensions: Diameter 0.175 - 0.325 mm, mostly (in about 3/4 of all
specimens) 0.2-0.275 mm.

JIp~Jf
a b a

A B

*-~b a b
B C

0,25 mm

Fig. 2. - Priscopedatus guyaderi Rioult:
a-b two sides of the same specimen; Lo­
wer Kimmeridgian, WieluiJ. Upland; A, B
Sutneria platynota(?) zone, Prusicko-G6­
ry, C Ataxioceras hypselocyclum zone,

Dubidze (ZNG/H/19-21).
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Description. - Sclerites perforate, shaped like irregular stars. Central
part with four suboval holes, bearing a small turret on one side (Fig. 2
I1-C,b). The remaining part of the sclerite irregularly perforate. Hole
size decreasing towards the periphery.

Occurrence. - Priscopedatus guyaderi was described by Rioult (1959)
from the Upper Oxfordian (Decipia decipiens zone) of Northern France.
The specimens collected come from the Lower Kimmeridgian (Sutneria
platynota(?) and Ataxioceras hypselocyclum zone) of the Wielun Upland
(Prusicko-G6ry, Dworszowice Koscielne and Dubidze).

Family Achistridae Frizzell & Exline, 1955
Genus Achistrum Etheridge, 1881 emend. Frizzell & Exline, 1966

(Type species: Achistrum nicholsoni Etheridge, 1881)

Sclerites in the form of a hook consisting of a spear, shank and
terminal loop (eye). Spear situated in a plane perpendicular to that of
terminal loop.

Within the genus Achistrum, three morphological groups (I-III) had
been distinguished on the character of the terminal loop, by Hodson,
Harris & Lawson (1956). The fourth morphological type (group IV) had
been distinguished by Hampton (1957). These groups were considered by
Hampton (1958) as subgenera of Achistrum. He introduced the following
subgeneric names: Achistrum (sensu stricto), Spinrum, Cancellrum and
Aduncrum. The characteristics of these subgenera was presented by
Hampton (1958) as follows:

Achistrum (= group I), (type species: Achistrum nicholsoni Ether.)­
Achistrum with terminal loop empty;

Spinrum (= group II), (type species: A. bartensteini Friz. & Ex.)­
Achistrum with terminal loop occupied by two thornlike processes;

Cancellrum (= group III), (type species: A. gamma H., H. & L.)­
Achistrum with cross-bar in terminal loop;

Aduncrum (= group IV), (type species: A. cordatum Hampt.)­
Achistrum with terminal loop replaced by two incurved, hooklike
projections.

According to Rioult (1960), erecting of the subgenus Spinrum is not
justified since it has been based on damaged specimens of the subgenus
Cancellrum. On the other hand, the subgenus Adunc1'um has recently
been raised by Frizzell & Exline (1966) to the rank of a new genus
Aduncrum within the family Achistridae.

The genus Achistrum may, therefore, be divided according to Rioult
(1960) into the following two subgenera, based on the structure of the
terminal loop:

1) Achistrum (Achistrum), (type species: A. nicholsoni Ether.) with
terminal loop empty;
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2) Achistrum (Cancellrum) , (type species: A. monochordata H., H.
& L.) with terminal loop containing thornlike processes or a simple,
sometimes bifurcate, cross-bar.

The specimens collected, in which the interior of the terminal loop
is visible, are assigned to both subgenera, referred to above.

Achistrum (Achistrum) issleri (Croneis, 1932)
(Fig. 3 A-F)

1960. Achistrum (Achistrum) issleri (Croneis); M. Rioult, Les sch~rites d'Holothu­
ries..., p. 139, PI. 1, Fig. 1 (earlier synonymy included).

MateriaL - About 110 usually broken specimens with the interior of
the terminal loop visible.

Dimensions: Length of complete specimens 0.375-0.6 mm.

Description. - Sclerites in form of a hook. Terminal loop empty, oval
or subellipsoidal. Shank more or less arcuate. Terminal loop inclined to
shank (Fig. 3 F). Spear broadly curved, situated in a plane perpendicular
to that of the terminal loop.

O,25mm

~rA B

c

Fig. 3. - Achistrum (Achistrum) issleri (Cron.); Lower Kimmeridgian, Sutneria
platynota(?) zone, Wielun Upland, Prusicko-G6ry (ZNG/H/159-164).

Remarks. - The specimens under description slightly differ from
those of A. issleri, described by Frizzell & Exline (1955b), since their
terminal loop is variable in shape and shank is usually arcuate. A lack
of thornlike processes or cross"7bars inside the terminal loop, as well as
the shape of spear are, however, common characters. According to
Rioult (1960), A. issleri - just liKe specimens under description - is
characterized by a variable shape of terminal loop and, as can be con­
cluded on the basis of figures, referred by Rioult (1960) to this species
in the synonymy, also by a variable degree of the arcuation of shank.

Occun-ence. - Achistrum issleri is known from the Jurassic of Ger­
many, France and England. The specimens collected come from the Upper
Oxfordian (Idoceras planula zone) and Lower Kimmeridgian (Sutneria
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platynota(?) and Ataxioceras hypselocyclum zone) of the Wieluil Upland
(Stoczki, Wazne Mlyny, Prusicko, Prusicko-G6ry, Brzeznica Stara, Dwor­
szowice Koscielne, Zakrz6wek Szlachecki, Zamoscie).

Achistrum (Cancellrum) monochordata Hodson, Harris & Lawson, 1956
(Fig. 4 A-M)

1960. Achistrum (CanceHrum) monochordata H., H. & L.; M. Rioult, Les sclerites
d'Holothuries..., pp. 139-140, PI. I, Fig. 2 (earUer synonymy included).

1962. Achistrum (CanceHrum) monochordata H., H. & L.; B. N. Fletcher, Some
holothurian..., p. 325, Figs. 6-7.

Material. - About 90, usually broken specimens, with the interior
of terminal loop visible.

Dimensions: Length of complete specimens 0.45-0.6 mm.

Description. - Sclerites in form of a hook. Terminal loop variable in
shape, round to ellipsoidal. The interior of terminal loop exhibits a simple
(Fig. 4 A-H), thin cross-bar. The situation of the cross-bar within the
terminal loop is variable. Sometimes, the cross-bar is almost fused to its

Fig. 4. - Achistrum (Cancellrum) monochordata H., H. & L.; A-E, I-J Lower
Kimmeridgian, Sutneria platynota(?) zone, Wielun Upland: A-E Brzeznica Stara,
I Dworszowice Koscielne, J Zakrz6wek Szlachecld (ZNG/H/221-225, 246, 254);

F-H, K-M Callovian, Luk6w (ZNG/H/255-257, 213-21'5).

margin (Fig. 4 H). The thickness of cross-bar also variable. It is the
thickest in the place where it joins the terminal loop and the thinnest
in the middle. As a result, in some specimens, the cross-bar is damaged
in the central part and only two small thornlike processes occur within
the loop (Fig. 4 I-M).
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Shank is variable in shape, in some specimens straight, in some
others arcuate. Terminal loop usually more or less inclined to shank
(Fig. 4 D, H). Spear sharp, broad, with a variable, mostly distinct, degree
of arcuation. It is situated in a plane perpendicular to that of terminal
loop.

Remarks. - The form of Achistrum monochordata, characterized by
the presence of a simple cross-bar within terminal loop, has been first
described by Hodson, Harris & Lawson (1956). The form Achistrum
bartensteini, bearing two single thornlike processes within terminal loop,
has been included by Rioult (1960) in the synonymy of A. monochordata.
.As mentioned above, these processes were formed by the damage of
a cross-bar which originally was situated within the loop. A similar
opinion was expressed by Summerson & Campbell (1958).

The character of shank and spear, as well as the degree of inclination
of terminal loop to shank are, according to Frizzell & Exline (1955b), an
important taxonomic feature of A. bartensteini which - in conformity
with Rioult's view (1960) - the authors include in the synonymy of
A. monochordata. The comparison of figures, depicting A. monochordata
in Rioult's work (1960, PI. 1, Fig. 2), with figures of other specimens
assigned to this species, seems to indicate, however, that these characters
are not of any major taxonomic value. Similar conclusions may be drawn
on the basis of our material.

Occurrence. - Achistrum monochordata is known from the Devon­
ian(?) to the Upper Jurassic of North America and Western Europe. The
specimens collected come mostly from the Upper Oxfordian (Idoceras
planula zone) and from the Lower Kimmeridgian (Sutneria platynota(?)
and Ataxioceras hypselocyclum zone) of the Wielun Upland (Stoczki, Za­
pole, Prusicko-G6ry, Brzeznica Stara, Dworszowice Koscielne, Zakrz6­
wek Szlachecki, Dubidze, Elota Kruplinskie, Zamoscie). A few specimens
have also been found in the Callovian at Luk6w.

Achistrum (Cancellrum) gamma Hodson, Harris & Lawson, 1956
(Fig. 5)

1956. Achistrum gamma H., H. & L.; F. Hodson, B. Harris & L. Lawson, Holothurian
spicules..., p. 340, Fig. 12-13.

1957. Achistrum gamma H., H. & L.; J. S. Hampton, Some holothurian spicules...,
p. 509, Fig. 5.

1958. Achistrum (CanceLlrum) gamma H., H. & L.; J. S. Hampton, Subgenera... , p. 76,
Fig. 3a (= 5 in text).

1962. Achistrum (CanceLlrum) gamma H., H. & L.; B. N. Fletcher, Some holothu­
rian ... , pp. 323-324, Fig. 4.

Material. - Two broken specimens with the interior of terminal loop
visible.
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Description. - Sclerites in form of a hook, similar to those of Achi­
strum monochordata. The interior of terminal loop exhibits a bifurcate
cross-bar.

Remarks. - The characteristic feature of the Achistrum gamma
sclerites is a bifurcate cross-bar inside the terminal loop which da~aging

Fig. 5. - Achistrum (Cancetlrum) gam­
ma H., H. & L.; Callovian, Luk6w

(ZNG/H/280).

ought to involve presentation of three processes. According to Rioult
(1960), the, form A. gamma should be considered as a variety of A. mono­
chordata. The separateness of the species A. gamma is, however, main­
tained by Frizzell & Exline (1966).

Occurrence. - Achistrum gamma is known from the Bathonian and
the Oxfordian of England. The specimens collected come from the
Callovian of Luk6w.

Family Theeliidae Frizzell & Exline, 1955
Genus Theelia Schlumberger, 1890

(Type species: Chirodota undulata Schlumberger, 1888)

The generic name Theelia was introduced by Schlumberger in 1890.
The later name Chirodotites, used by Deflandre-Rigaud in 1949 to term
the same type of sclerites, is a synonym (Frizzell & Exline, 1955b; Kri­
stan-Tollman, 1963).

Sclerites in form of a wheel, consisting of a central portion, spokes
and an outer rim. Spokes, mostly 6-7, less frequently 8-12, join, on the
lower side of sclerite, central portion with outer rim. On the upper side
of sclerite, the inner margin of the rim is mostly denticulate. Teeth are
shallow and do not reach the periphery of a specimen.

On the number of spokes and degree of denticulation of the outer
rim, three morphological groups of sclerites were distinguished by Rioult
(1960) within the genus Theelia, described however by him under the
name of Chirodotites Defl.-Rig. According to Rioult, the characteristics
of these groups are as follows:

1. Microdentatum (type species: Theelia heptalampra (Bart.)), number
of spokes (6), 7, (8), number of teeth on the inner margin of 1/4 of outer
rim, 35-50;
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II. Mesodentatum (type species: T. mortenseni (Defl.-Rig.)), number of
spokes (8), 9-10, (11), number of teeth on the inner margin of 1/4 of
outer rim, 20-30;

III. Macrodentatum (type species: T. crassidentata (Defl.-Rig.)), num­
ber of spokes (7-8), 9-10, (11-12), number of teeth on the inner margin
of 1/4 of outer rim, 12-16.

The forms collected by the authors belong only to the group Micro­
dentatum.

Theelia heptalampra (Bartenstein, 1936)
(Fig. 6 A-C; PI. I, Fig. 1)

1960. Chirodotites heptalampra (Bartenstein) ; M. Rioult, Les sclerites d'Holothuries...,
pp. 142-143, PI. 1, Fig. 21 (earlier synonymy included).

Material. - About 40 not well enough preserved specimens.

Dimensions: Diameter 0.15 to 0.375, mostly 0.225 to 0.3 mm (in about
3/4 of all specimens).

Description. - Sclerites rounded, more or less heptagonal, in form of
a wheel, consisting of a central portion, spokes and an outer rim.

On the lower side of sclerites (Fig. 6 A-C, a), there are visible 7
spokes which join central portion with outer rim. Central portion not
very large, with an irregular raised, seven-rayed star. Rays of star
correspond to the position of spokes. Spokes distinctly convex, wide,
slightly thinning towards the central portion and outer rim. Along each
spokes, in its central part, there runs a small, narrow median ridge,
joining the -ray at the central portion of sclerite. Outer rim narrow,
incurved. Small concavities visible in the place, where spokes join outer
rim.

A B

Fig.6. - Theelia heptalampra (Bart.): a lower side, b upper side; Upper Oxfordian,
Idoceras planula zone, Wieluil Upland; A Wai.ne Mlyny, B Gaj~cice Stare, C Stoczki

(ZNG/H/282, 283, 289).

On the upper side of sc1erites (Fig. 6 A-C, b), there is a wide, distinctly
incurved outer rim. In some, better preserved specimens, the inner
margin of the rim is finely denticulate. The number of teeth is, however,
difficult to recognize. The central portion, on the upper part of sclerites,
is large and convex in the form of a boss. In some specimens, spokes
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diverging from the central portion and covered by an elevated outer rim,
are visible in the xylene.

Remarks. - A range of size of the sclerites described, somewhat
more extensive than that given so far for T. heptalampra, is probably
a result of a great number of individuals.

A slightly petaloid outline of spokes in specimens under description
is similar in character to that in Theelia atava (Waag). The latter species
has not, however, on the lower part of its central portion, a raised,
seven-ray star, typical of T. heptalampra.

Theelia guembeli, described by Kristan-Tollman (1963) from the
Triassic, differs from our specimens in thinner spokes and in the lack of
a raised star on the lower side of the central portion of sclerites.

Occurrence. - Theelia heptalampra is known from the Lower Jurassic
of Germany and France. The specimens collected come from the Upper
Oxfordian (Idoceras planula zone) of the Wieluil Upland (Gaj~cice Stare,
Stoczki, Wazne Mlyny).

Theelia wartensis n.sp.
(Fig. 7 A-H; PI. I, Figs. 2-4)

Holotypus: Specimen No. ZNG/H/320; Fig. 7B; PI. I, Fig. 2.
Stratum typicum: Lower Kimmeridgian, Sutneria platynota(?) zone.
Locus typicus: Dworszowice Koscielne, PajE:czno District.
Derivatio nominis: wartensis - after the Warta River.

Diagnosis. - Sclerites of small dimensions (diameter 0.125-0.25 mm),
in form of a wheel, consisting of a central portion, six spokes and an
outer rim. Central portion with an indistinct elevation in form of a six­
-rayed star, situated on the lower side of sclerites. Along each spoke
there runs a narrow ridge which joins the ray of the star in the central
portion of sclerites.

Material. - About 170 well preserved specimens.

Dimensions: Diameter 0.125-0.25, mostly 0.15-0.2 mm (in about 3/4
of all specimens).

Description. - Sclerites hexagonal in outline, in form of a wheel,
with more or less rounded corners, consisting of a central portion, spokes
and an outer rim.

On the lower side of sclerites (Fig. 7 A-H, a), there are visible 6 spokes
entering the central portion and joining it with outer rim. Central portion
small, concave, with an indistinct elevation in the form of a fairly
irregular six-rayed star. Rays of star correspond to the position of
spokes. Spokes distinctly convex, wide, slightly thinning towards the
central portion and outer rim. Along each spoke, in its central part,
there runs a small, narrow ridge, joining the ray of star in the central
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portion of sclerite. Outer rim very narrow, incurved. Small concavities
in the place where spokes join the outer rim.

On the upper side of sclerites (Fig. 7 A-H, b), there is a fairly wide,
distinctly incurved outer rim. The inner margin of this rim is finely

Fig. 7. - Theelia wartensis n. sp. (B holotype): a lower side, b upper side; Lower
Kimmeridgian, Sutneria ptatynota(?) zone, WieluiJ. Upland; A Prusicko-G6ry, B-D
Dworszowice Koscielne, E-H Zakrz6wek Szlachecki (ZNG/H/322, 320, 321, 376,

413-416).

denticulated. The number of teeth cannot, however, be recognized.
Central portion large, bosslike, strongly raised. On the upper side of some
specimens, there are visible spokes, radially diverging from the central
portion and covered by a raised outer rim.

Remarks. - Theelia wartensis n.sp. is similar to T. angulata (Defl.­
Rig.), but differs in smaller dimensions and presence - on the lower
side of sclerites - of a raised star with small, narrow ridges, radially
diverging along the spokes. In addition, all specimens of T. wartensis
n.sp. have 6 spokes, whereas in T. angulata the number fluctuates from
5 to 6. The details of the structure of the upper side in T. angulata are
unknown but, concluding on illustrations of this species, published by
Deflandre-Rigaud (1950, p. 23, Figs. 26, 27), who called it Chirodotites
angulatus Defl.-Rig., the central portion on the upper side seems to be
considerable less raised than that in T. wartensis n.sp.

Since the species T. angulata has been erected by Deflandre-Rigaud
(1950) only on the basis of illustrations of poorly preserved sclerites,
presented in Terquem's and Jourdy's work and described by these
authors as Chirodota sp., it seems quite possible that several characters
of the structure of T. angulata might be overlooked and omitted. Under
such circumstances, it may turn out that the differences between T. war­
tensis n.sp. and T. angulata are actually smaller than those, elucidated
formerly.

The new species differs from T. florida (Terq. & Berth.) mainly in
markedly smaller dimensions, amounting in the latter species up to
0.5 mm. Larger dimensions than those of T. wartensis n.sp. are also
recorded in T. stellifera Zankl, which is also characterized by the
presence of a three-rayed star on the lower side of the central portion
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of sclerites (Zankl, 1966).

Occurrence. - Theelia wartensis n.sp. has been found in the Lower
Kimmeridgian (Sutneria platynota(?) zone) of the WieluiJ. Upland (Pru­
sicko-G6ry, Brzeznica Stara, Dworszowice Koscielne, Zakrz6wek Szla­
checki).

Genus Hemisphaeranthos Terquem & Berthelin, 1875 emend.
Frizzell & Exline, 1966

(Type species: Hemisphaeranthos costifera Terquem & Berthelin, 1875)

The name Myriotrochites Defl.-Rig., 1949 is a synonym of the generic
name Hemisphaeranthos Terq. & Berth., 1875 emend. Frizzell & Exline,
1955. The range of the generic name Hemisphaeranthos is much less
extensive in use now (Frizzell & Exline, 1966).

. Sclerites circular or elliptical, in form of a wheel, consisting of
a central portion, spokes and an outer rim. Numerous spokes (usually
10-17) are contiguous and join, on the lower side of sclerite, central
portion with the outer rim. On the upper side of sclerite, there is
a hemispherical depression, bordered by a wide outer rim, whose margin
is distinctly denticulate. Teeth may reach as far as the periphery of
a specimen.

Hemisphaeranthos sieboldi (Schwager, 1865)
(Fig. 8 A-C)

1962. Myriotrochites sieboldi (Schwager); M. Deflandre-Rigaud. Contribution a la
connaissance.... p. 93 (earlier synonymy included).

Material. - About 250 differently preserved specimens.

Dimensions: Diameter 0.15-0.385, usually 0.225-0.275 mm (in about
2/3 of all specimens).

Description. - Sclerites circular, in form of a wheel, consisting of
a central portion, spokes and an outer rim. On the lower side (Fig. 8
A-C, a) of sclerites, there are visible 10-17 (mostly 10-14) contiguous

b
c

ab
B

Qb
A

a

Fig. 8. - Hemisphaeranthos sieboldi (Schwag.): a lower side. b upper side; A Lower
Kimmeridgian. Ataxioceras hypselocyclum zone. Wielun Upland. Dubidze
(ZNG/H/489); B-C Upper Oxfordian. Idoceras planula zone. Wielun Upland. Watne

Mlyny (ZNG/H/487. 488).
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spokes, which join central portion with outer rim. Central portion very
small, with a not very large button in the middle. Spokes, with straight
sides, thinning towards the central portion. Outer rim not very wide on
the lower side of specimens.

On the upper side of sclerites (Fig. 8 A-C, b), there is a hemispherical
depression, bordered by an extensive outer rim, denticulate in a frill-like
manner over its entire width. Teeth (30-46, mostly 31-39) are uniform
in size. In some specimens, not very distinct spokes, diverging from
a slightly marked central portion and hidden under a raised outer rim,
may be observed in xylene.

Remarks. - The specimens collected are in both their appearance
and dimensions considerably similar to those of Hemisphaeranthos
sieboldi (Schwag.), described by Deflandre-Rigaud (1950) as Myriotrochi­
tes sieboldi (Schwag.) from the Oxfordian. Specimens, described by
Deflandre-Rigaud (1950) as Myriotrochites sieboldi (Schwag.) from the
Liassic differ from them to a considerable extent and, according to Rioult
(1960), represent a new species, Theelia rigaudae (Rioult).

Occurrence. - Hemisphaeranthos sieboldi is known from the Ox­
fordian of Germany and France. The specimens collected come from the
Upper Oxfordian (Idoceras planula zone) and Lower Kimmeridgian
(Sutneria platynota(?) and Ataxioceras hypselocyclum zone) of the Wie­
lun Upland (Gaj~cice Stare, Stoczki, Wazne Mlyny, Zapole, Brzeznica
Stara, Dworszowice Koscielne, Dubidze, Elota Kruplinskie).

MicropaLaeontoLogicaL Laboratory
and StratigraphicaL Laboratory

of the GeoLogicaL Institute
Polish Academy of Sciences

Warszawa, AL ZWirki i Wigury 93
April, 1966
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JADWIGA GARBOWSKA & ANDRZEJ WIERZBOWSKI

SKLERYTY HOLOTHUROIDEA Z UTWOROw JURAJSKICH WYZYNY

WIELUNSKIEJ I OKOLIC LUKOWA

Streszczenie

Opracowane skleryty Holothuroidea pochodzq W znacznej CZ~SCl z g6rno-juraj­

skich osad6w marglistych (g6rny oksford i dolny kimeryd) Wyzyny Wielunskiej

(Wierzbowski, 1966, s. 130, fig. 1). Niewielka ilose skleryt6w znaleziona zostala

ponadto W ilastych utworach keloweju Lukowa. Opisano 8 gatunk6w nalezqcych do

5 rodzaj6w, W tym I gatunek nowy. W materiale wyst~pujq wylqcznie skleryty

izolowane, a ich podzial przyj~ty w niniejszej pracy zgodny jest z podzialem

Frizzella i Exline'a (1966).

Z punktu widzenia geologicznego, skleryty Holothuroidea mogq miee znaczenie

w rozwazaniach paleoekologicznych i stratygraficznych.

Pomijajqc nieduzq grup~ form planktonicznych, wi~kszosc wsp61czesnych

strzykw - Sq to formy denne, zyjqce bqdz na twardym skalistym podlozu, bqd:i. tez
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na dnie mulasto-piaszczystym, zagrzebujqc SiE:; przy tym CZE:;sto w mule lub piasku.

W stanie kopalnym okreslone typy morfologiczne skleryt6w wiqzq siE:; z charakterem

osadu, w kt6rym zostaly znalezione. Skleryty 0 zarysie haczykowatym (np.

Achistrum), bqdz kolistym (np. Theelia, Hemisphaeranthos) byly z reguly napoty­

kane w obr~bie utwor6w ilasto-marglistych; pozwala to wnioskowac, ze nalezaly

one do form zagrzebujqcych si~ w mi~kkim dnie (Frizzell & Exline, 1955a). Ponie­

waz wi~kszosc opisanych tu skleryt6w nalezy wlasnie do tych typ6w morfologicz­

nych i wyst~puje w podobnych litologicznie osadach, mozna przyjqC, ze skleryty te

nalezaly do zwierzqt prowadzqcych taki tryb zycia.

Wsp6lczesne strzykwy spotyka si~ w r6znych strefach batymetrycznych, naj­

cz~sciej jednak zyjq na niewielkich stosunkowo gl~bokosciach. Sq one prawie wy­

lqcznie zwierz~tami charakterystycznymi dlR m6rz 0 normalnym zasoleniu.

Znaczenie stratygraficzne skleryt6w Holothuroidea jest duzo wi~ksze, niz zna­

czenie paleoekologiczne. Jakkolwiek okreslone for my skleryt6w (rodzaje, gatunki)

spotyka siE:; niejednokrotnie w utworach r6znego wieku, mogq one miec jednak

znaczenie dla cel6w paralelizacji lokalnej. Wyst~powanie cz~sto odmiennych typ6w

skleryt6w, przy zalozeniu ich autochtonicznosci, w nast~pujqcych bezposrednio po

sobie, podobnych litologicznie zespolach, moze wiqzac si~ ze zmianq warunk6w sro­

dowiska; charakter jednak tych zmian zazwyczaj trudno okreslic. Paralelizacja

zespol6w litologicznych na podstawie skleryt6w, wyst~pujqcych w ich obrE:;bie, do­

tyczyc moze niewielkich stosunkowo obszar6w.

W obr~bie utwor6w g6rno-jurajskich Wyzyny Wieluilskiej wydzielic mozna trzy

zespoly margliste: dolny, srodkowy i g6rny, rozdzielone mi~dzy sobq kompleksami

organogenicznych wapieni kredowatych i wapieni plytowych. Fauna amonitowa

pozwolila zaliczyc dolny zesp6l marglisty do g6rnego oksfordu (poziom Idoceras

planula), srodkowy i g6rny - do dolnego kimerydu (Wierzbowski, 1966). Z zespo­

l6w marglistych Wyzyny Wieluilskiej pochodzq liczne skleryty Holothuroidea, opi­

sane w niniejszej pracy. Jednolite warunki opr6bowania poszczeg6lnych zespol6w

oraz nieduze stosunkowo rozmiary badanego obszaru, pozwalajq na przedstawienie

charakterystyki zespol6w marglistych Wyzyny Wieluilskiej na podstawie rodzaj6w

i gatunk6w skleryt6w wyst~pujqcych w ich obr~bie.

Dolny zesp6l marglisty zawiera liczne skleryty Theelia heptalampra i bardzo

Hczne skleryty Hemisphaeranthos sieboldi. Rzadko wyst~puje Rhabdotites morten­

seni.

Srodkowy zesp6l marglisty charakteryzuje si~ obecnosciq skleryt6w Theelia

wartensis n.sp. Natomiast Hemisphaeranthos sieboldi wyst~puje rzadko, a jedno­

czesnie brak jest calkowicie w obrE;bie tego zespolu skleryt6w Theelia heptalampra

Rhabdotites mortenseni.

G6rny zesp6l marglisty zawiera liczne skleryty Hemisphaeranthos sieboldi, na­

tomiast brak w nim form z rodzaju TheeLia. Nie wyst~pujq r6wniez skleryty

Rhabdotites mortenseni.

Skleryty z rodzaju Achistrum (.,-1. issleri, A. monochordata) wyst~pujq we

wszystkich wymienionych zespolach. Natomiast skleryty Priscopedatus guyaderi na­

potkane zostaly w duzych ilosciach, jednak w pr6bach pojedynczych i r6znego wieku.
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W przeciwienstwie do om6wionych uprzednio marglistych osad6w g6rno-juraj­

skich Wyzyny Wielunskiej, Haste osady keloweju Lukowa nie mogq bye obecnie

dokladnie scharakteryzowane na podstawie materialu sklerytowego. W Lukowie

skleryty Holothuroidea wystE:pujq bowiem zupelnie sporadycznie i nalezq wylqcznie

do jednego rodzaju Achistrum, reprezentowanego przez dwa gatunki: Achistrum

monochordata i Achistrum gamma.

H.n;BMrA rAPBOBCKA & AH.n;P)KEtl: BEP:1KBOBCKM

HEKOTOPbIE CK,lIEPYlTbI rOJlOTYPYI:v.r: Yl3 IOPCKYlX OTJlOLKEHYI:v.r:

I10JlbIIIYI

Pe310.M.e

Yl3Y'leHHble CKJIepMTbI rOJIOTypMH npoMcxoAHT npeI1MYI.I..\eCTBeHHO M3 BepxHelOp­

CKMX MepreJIMCTbIX OTJIO:1KeHMi1: (BepxHMr'l OKCcPOPA M HM:;K;HI1i1: KI1MMepM.n;:1K) BeJIIOHb­

CKOi1 B03BblIIIeHHocTM (Wierzbowski, 1966, c. 130, cPMr. 1). "'IacTb MaTepMaJIa Hai1.n;eHa

B KeJIJIOBei1cKMx aprMJIJIMTaX oKpecTHocTei1 JlyKoBa, I.:\eHTpaJIbHaH I10JIbwa. OnM­

caHO 8 BMAOB npMHaAJIe:1KaI.I..\I1x K 5 po.n;aM, B 3TOM 1 BMA HOBbli1. B MaTepMaJIe

HaxoAH'I'CH MCKJIIO'lMTeJIbHO OT.n;eJIbHble CKJIepMTbI, a MX KJIaCCJ1cPMKaI.:\MH B HaCTO­

JIII.:\ei1 pa60Te COrJIaCHa c npMHJIToi1: <ppM33eJIJIOM M 3KCJIei1HOM ,(Frizzell & Exline,

1966).

C reOJIOrM'leCKoi1 TO'IKM 3peHI1JI, CKJIepMTbI rOJIOTypMi1 MoryT MMeTb 3Ha'IeHMe

AJIJI naJIeoreorpacPM'IeCKMX M ,cTpaTMrpacPI1'IeCKJ1X paocY:1KAeHMi1.

He Y'IMTbIBaH He6oJIbIIIoi1 rpynnbI nJIaHKTOHHbIX cPOpM, 60JIbIIIMHCTBO cOBpe­

MeHHbIX rOJIOTypMi1 3'1'0 npM.n;OHHble cPOPMbI, :1KI1BYI.I..\Me MJIM Ha TBepAoM cy6cTpaTe,

JIJ160 Ha AHe MJIMCTO-neC'IaHMCTbIM M 'IaCTO 3apbIBalOI.I..\MeCJI B MJI MJII1 neCOK. B MCKO­

naeMOM COCTOJIHMM onpeAeJIeHHble MOPcP0JIOrM'IeCKI1e TI1nbI CKJIepI1TOB CBH3aHbI

C xapaKTepOM ocaAKoB, B KOTOpbIX OHI1 HaMAeHbI. CKJIepMTbI KPIO'lKO- (Hn. Achi­

strum) I1JII1 Kpyroo6pa3HbIe (Hn. TheeLia, Hemisphaeranthos), KaK npaBMJIO, 6bIJII1

BCTpe'IeHbI B MJII1CTO-MepreJII1CTbIX ocaAKax, 'ITO npMBoAMT K BbIBO.n;y, 'ITO 3TO 6bI­

JIM cPOPMbI 3apbIBalOI.I..\I1eCJI B MHrKI1M rpyHT (Frizzell & Exline, 1955 a). TaK KaK

60JIbIIIMHCTBO onMcaHHblX HaMI1 CKJIepMTOB npMHa.n;JIe:1KMT MMeHHO K TaKJ1M MOPcPO­

JIOrI1'IeCKMM Tl1naM M HaXOAJITCH OHC B JIJ1TOJIOrJ1'IeCKJ1 nOXO:1KJ1X ,0caAKax, MO:1KHO

npJ1HHTb, 'ITO ICKJIepl1TbI nJ1 npJ1Ha.n;JIe:1KaJIJ1 K :1KJ1BOTHbIM Be.n;yI.I..\MM J1MeHHO TaKOM

06pa3 :1KJ13HJ1.

COBpeMeHHble rOJIOTypJ1J1 BCTpe'IaIOTCJI B pa3JIJ1'IHbIX 6aTJ1MeTpJ1'IeCKMX 30Hax,

HO HaM60JIee 'laC'I10 nOCeJIJIIOT OHM OTHOCMTeJIbHO He60JIbIIIMe rJIy6MHbI. 3TO nO'ITM
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~CKJIlOqJ1TeJIbHO JKMBOTHble XapaKTep~CT~qeCK~e ~JIH Mopeiil 0 HOpMaJIbHOiil 3a­

COJIeHHOCT~.

3HaqeHUe CKJIep~TOB rOJIoTyp~ii BaJKHee ~JISI CTpaTUrpacP~u, qeM ~JISI llaJIeO­

3KOJIOrU~. XOTH Ollpep;eJIeHHble cPOPMbI CKJIep~TOB (pO~bI, B~~bI) Hepe~KO BCTpe­

qalOTCH B OTJIOJKeH~HX pa3HOrO BeKa, TO O~HaKO MoryT OHe ~MeTb 3HaqeHUe ~JISI

MeCTHbIX llapa.iIJIeJIU3aquiil. PaCllpOCTpaHeH~e qaCTO UHbIX TUllOB CKJIepUTOB, llP~­

HUMaSI ~X aBTOX'I'OH~3M B qepe~YlOITl~XCH ~pyr 3a ~pyroM, JIUTOJIOr~qeCK~ llOXOJK~X

KOMllJIeKCaX, MOJKeT ~MeTb ,CBSI3b CO CMeHOiil YCJIOB~iil Cpe~bI, XOTH qaCTO XapaKTep

CMeH TPY~HO Ollpe~eJIJ,1Mbliil. CpaBHeHI1e JI~TOJIOr~qeCK~X KOMllJIeKCOB Ha OCHOBaH~~

T~lla CKJIep~TOB, HaXO~HITl~XCSI B I1X llpe~eJIaX, MOXteT KaCaTbCSI OTHOCUTeJIbHO He­

60JIblll~X paiilOHOB.

B BepXHelOpCKUX OTJIOJKeHUSIX BeJIlOHbCKOiil B03BbIllleHHOCTU MOJKHO BbI~eJIUTb

TpU MepreJIUCTble KOMllJIeKCbI: HUJKHUiil, cpe~Huiil U BepXHUiil, pa3rpaHUqeHHble

MeJK~y co50i1 opraHoreHHO-MeJIOBU~HbIMU, a TaKJKe llJIUTqaTbIMU U3BeCTHHK&MU.

AMMOHUTOBaH cPayHa pa3peillUJIa llPUqI1CJI~Tb H~JKH~iil MepreJI~CTbliil KOMllJIeKC

K BepxHeMy OKCcPOP~y (rop~30HT Idoceras planula), a cpe~H~iil U BepxHuiil - K HUJK­

HeMy KUMMepU~JKY (Wierzbowski, 1966). V13 MepreJI~CTbIX KOMllJIeKCOB BeJIlOHbCKOiil

B03BbIllleHHOC'I'U llPOUCXO~SIT 06UJIbHble CKJIepUTbI rOJIoTyp~iil, OllHcaHHble B Ha'::TO­

HITleiil pa6oTe.

O~uHaKoBble yCJIOBUSI, B KOTOpbIX B3HTbI 6bIJII1 llpo5bI 113 OT,1\eJIbHbIX KOM­

llJIeKCOB, 11 OTHOCI1TeJIbHO He6oJIbillOU pa3Mep u3yqaeMOrO paiilOHa, l103BOJIHlOT oxa­

paKTepU30BaTb MepreJIUCTble KOMllJIeKCbI BeJIlOHbCKOiil B03BbIllleHHOCTU Ha OCHO­

BaHUU PO~OB U BU~OB HaXO~HITlUXCSI B HUX CKJIep~TOB.

HUJKHUiil MepreJIUCTbliil KOMllJIeKC BMeITlaeT MHoro CKJIepUTOB Theelia hepta­

lampra U OqeHb MHoro CK.rrepUTOB Hemisphaeranthos sieboldi. Pe~KO HaXO~HT'CSI

Rhabdotites mortenseni.

Cpe~Huiil MepreJIUCTbliil KOMllJIeKC xapaKTepu3yeTcH llpUCyTcTBueM CKJIep~TOB

Theelia wartensis n. sp. Hemisphaeranthos sieboldi nOHBJIHeTCSI peAKO, OAHOlBpe­

BpeMeHHO COBceM OTCyTCTBylOT B 3TOM KOMllJIeKCe CKJIep~TbI Theelin heptalampra

U Rhabdotites mortenseni.

BepxHuiil MepreJIUCTbliil KOMllJIeKC Co~epJKwr 06~JIbHble CKJIepUTbI Ffemisphae­

ranthos sieboldi, a OTCyTCTBylOT B HeM cPOPMbI pOAa Theelia, a' TaKJKe CKJIep~TbI

Rhabdotites mortenseni.

CKJIepUTbI Achistrum (A. issleri, A. monochordata) BblcTYllalOT BO Bcex o6cyJK­

~aeMblx KOMllJIeKcax. CKJIep~TbI Priscopedatus guyaderi BCTpeqeHbI 6bIJIU B 60JIb­

IllOM KOJI~qeCTBe HO TOJIbKO B eAuHcTBeHHblx llpo6ax, pa3Horo B03paCTa.

B llPOT~BOllOJIOJKHOCTU K BbIllle o6cYJK~aeMbIM BepxHelOpcKuM MepreJIUCTbIM

OTJIOJKeHUSIM BeJIlOHbCKOif B03BbIllleHHocTu, aprUJIJIHCTbIe KeJIJIOBeifcKue ocaAKu

U3 JIyKoBa He MoryT 6bITb oxapaKTepH30BaHbI Ha OCHOBaHHH 'CKJIepHTOBoro MaTe­

pHaJIa. CKJIepHTbI rOJIOTypHif HaXO~SITCSI TaM TOJIbKO CllOpa~J(I"'leCKH H llpHHa~JIeJKaT

HCKJIlOqHTeJIbHO K 'O~HOMY po~y Achistrum, llpe~CTaBJIeHHoMY ,1\BYMSI Bu~aMH: Acht­

strum monochordata H Achistrum gamma.
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PLATE



Plate I

Fig. 1. TheeLia heptaLampra (Bart.): a lower side, b upper side; Upper Oxfordian,
Idoceras pLanuLa zone, Wielun Upland, Wazne Mlyny; diameter 0.3 mm
(ZNG/H/316).

Figs. 2-4. TheeLia wartensis n. sp. (2 holotype): a lower side, b upper side; Lower
Kimmeridgian, Sutneria pLatynota(?) zone, Wielun Upland; 2, 3 Dworszowice
Koscielne, diameter 0.2 mm; 4 Prusicko-G6ry, diameter 0.225 mm (ZNG/
/H/320-322).
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