A CTA P AL AEONTOLOGTITCA P OL ONTITZCA

Vol. XII 1967 No. 4

JADWIGA GARBOWSKA & ANDRZEJ WIERZBOWSKI

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 Wielun Upland and of the environs of

Lukéw 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
Lukow, 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/1-730.

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.
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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 from 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

Occurrence of the holothurian sclerites in the Upper Jurassic marly units of the
Wielun Upland

i Lower marly | Miidle marly ‘

i Form uait unit Uppe:.i;rtlarly 1
i'Rhabdotites mortenseni Defl.-Rig. 7 _rarely 1 = __r
;rz:scopedatus guyaderi Rioult . ‘— ; o ! numercus irrsingle samples J
Ac;istrum issleri (Cron.) —_Ii vt numerou_s" vj- numerou; v._numerous

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

Theelia heptalampra (Bart.) | numerous | — —

e e = . — o —
Theelia wartensis 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 sieboldsi,
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
mortensent may be stressed.

The upper marly unit contains numerous sclerites Hemisphaeranthos
steboldi, 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 contradistine-
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 Wielun Upland.

In contrast to the Upper Jurassic marly sediments, discussed above,
the Callovian clay deposits at Lukéw 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 (19686).
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 familjal 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, Pl. 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, Wielun Upland;
A Stoczki, B-D Waine Mtlyny
(ZNG/H/4—T).
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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 Malm of Ger-
many (Wirttemberg). The specimens collected come from the Upper
Oxfordian (Idoceras planula zone) of the Wielun Upland (Gajecice 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 Rioult; M. Rioult, Les vestiges microscopiques...,
pp. 33—34, Fig, 5d.

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

Dimensions: Diameter 0.175 — 0.3256 mm, mostly (in about 3/4 of all
specimens) 0.2—0.275 mm.

Fig. 2.— Priscopedatus guyaderi Rioult:
a-b two sides of the same specimen; Lo-
wer Kimmeridgian, Wielun Upland; 4, B
Sutneria platynota(?) zone, Prusicko-Go6-
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
A—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-Goéry, 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 1), (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;

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

Aduncrum (= group 1IV), (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 Aduncrum 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 sclérites d’Holothu-~
ries..., p. 139, PL. 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.

Fig. 3.— Achistrum (Achistrum) issleri (Cron.); Lower Kimmeridgian, Sutneria
platynota(?) zone, Wielunn Upland, Prusicko-Géry (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-bars 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.

Occurrence. — 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 Wielun Upland
(Stoczki, Wazne Mlyny, Prusicko, Prusicko-Gory, BrzeZnica Stara, Dwor-
szowice Koscielne, Zakrzowek Szlachecki, Zamoscie).

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

1960. Achistrum (Cancellrum) monochordata H., H. & L.; M. Rioult, Les sclérites
d’Holothuries..., pp. 139—140, Pl. 1, Fig. 2 (earlier synonymy included).

1962. Achistrum (Cancellrum) 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

ge=l 7]
Jetef

0,23 mm

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 Koécielne, J Zakrzéwek Szlachecki (ZNG/H/221—225, 246, 254);
F-H, K-M Callovian, Lukéw (ZNG/H/255—257, 213—215).

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).



HOLOTHURIAN SCLERITES FROM THE POLISH JURASSIC 531

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, Pl. 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-Goéry, BrzeZnica Stara, Dworszowice Koscielne, Zakrzo-
wek Szlachecki, Dubidze, Blota Kruplinskie, Zamoscie). A few specimens
have also been found in the Callovian at Lukow.

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 damaging

Fig. 5. — Achistrum (Cancellrum) gam-

ma H. H. & L.; Callovian, Zukéw
(ZNG/H/280).

0,25 mm

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 Lukow.

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 latéer 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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11. 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, 19386)
(Fig. 6 A-C; Pl. I, Fig. 1)

1960. Chirodotites heptalampra (Bartenstein); M. Rioult, Les sclérites d’Holothuries...,
pp. 142—143, Pl. 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 porticn, 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.

Fig.6. — Theelia heptalampra (Bart.): ¢ lower side, b upper side; Upper Oxfordian,
Idoceras planula zone, Wielun Upland; A Wazne Mlyny, B Gajecice Stare, C Stoczki
(ZNG/H/282, 283, 289).

On the upper side of sclerites (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 Wielun Upland (Gajecice Stare,
Stoczki, Wazne Mtyny).

Theelia wartensis n.sp.
(Fig. 7 A-H; Pl. 1, Figs. 2-4)

Holotypus: Specimen No. ZNG/H/320; Fig. 7B; Pl 1, Fig. 2.
Stratum typicum: Lower Kimmeridgian, Sutneria platynota(?) zone.
Locus typicus: Dworszowice KoScielne, Pajeczno 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

DLEDPR RS
BHSOOBGO

Fig. 7. — Theelia wartensis n. sp. (B holotype): a lower side, b upper side; Lower

Kimmeridgian, Sutneria platynota(?) zone, Wielun Upland; A Prusicko-Goéry, B-D

Dworszowice KoéScielne, E-H Zakrzéwek 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. angulate are actually smaller than those, elucidated
formerly.

The new species differs from T. floride (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 Wielun Upland (Pru-
sicko-Géry, Brzeznica Stara, Dworszowice Koscielne, Zakrzéwek 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. Muyriotrochites 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

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, Wazne
Miyny (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 (Gajecice Stare, Stoczki, Wazne Mlyny, Zapole, BrzezZnica
Stara, Dworszowice Koscielne, Dubidze, Blota 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 pochodzg w znacznej cze$ci z gbérno-juraj-
skich osadéw marglistych (gérny oksford i dolny kimeryd) Wyzyny Wielunskiej
(Wierzbowski, 1966, s. 130, fig. 1). Niewielka ilo§¢ sklerytéw znaleziona zostala
ponadto w ilastych utworach keloweju Lukowa. Opisano 8 gatunkéw nalezacych do
5 rodzajow, w tym 1 gatunek nowy. W materiale wystepuja wylacznie skleryty
izolowane, a ich podzial przyjety w niniejszej pracy zgodny jest z podzialem
Frizzella i Exline’a (1966).

Z punktu widzenia geologicznego, skleryty Holothuroidea mogag mieé znaczenie
w rozwazaniach paleoekologicznych i stratygraficznych.

Pomijajgc nieduza grupe form planktonicznych, wiekszo§¢ wspélczesnych
strzykw — sa to formy denne, Zzyjace badZ na twardym skalistym podlozu, bagdZ tez
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na dnie mulasto-piaszczystym, zagrzebujac sie przy tym czesto w mule lub piasku.
W stanie kopalnym okreslone typy morfologiczne sklerytow wiaza sie z charakterem
osadu, w ktérym =zostaly znalezione. Skleryty o zarysie haczykowatym (np.
Achistrum), badz kolistym (np. Theelia, Hemisphaeranthos) byly z regutly napoty-
kane w obregbie utworéw ilasto-marglistych; pozwala to wnioskowaé, ze nalezaly
one do form zagrzebujacych sie w miekkim dnie (Frizzell & Exline, 1955a). Ponie-
waz wigkszo§¢ opisanych tu sklerytéw nalezy wlasnie do tych typéw morfologicz-
nych 1 wystepuje w podobnych litologicznie osadach, mozna przyJac ze skleryty te
nalezalty do zwierzat prowadzacych taki tryb zycia.

Wspoblczesne strzykwy spotyka sie w rodinych strefach batymetrycznych, naj-
czgSciej jednak zyja na niewielkich stosunkowo glebokos$ciach. Sg one prawie wy-
tacznie zwierzetami charakterystycznymi dla moérz o normalnym zasoleniu.

Znaczenie stratygraficzne sklerytéw Holothuroidea jest duzo wieksze, niZz zna-
czenie paleoekologiczne. Jakkolwiek okre$lone formy sklerytow (rodzaje, gatunki)
spotyka sie niejednokrotnie w utworach réinego wieku, mogg one mieé¢ jednak
znaczenie dla celéow paralelizacji lokalnej. Wystepowanie czesto odmiennych typow
sklerytéw, przy zalozeniu ich autochtonicznosci, w nastepujacych bezposrednio po
sobie, podobnych litologicznie zespolach, moie wigzaé¢ sie ze zmiang warunkéw $ro-
dowiska; charakter jednak tych zmian zazwyczaj trudno okre$lic. Paralelizacja
zespoléw litologicznych na podstawie sklerytéw, wystepujagcych w ich obrebie, do-
tyczyé moze niewielkich stosunkowo obszaroéw.

W obrebie utworéw goérno-jurajskich Wyzyny Wielunskiej wydzielié mozna trzy
zespoly margliste: dolny, srodkowy i goérny, rozdzielone miedzy soba kompleksami
organogenicznych wapieni kredowatych i1 wapieni plytowych. Fauna amonitowa
pozwolila zaliczyé dolny zespdl marglisty do goérnego oksfordu (poziom Idoceras
planula), srodkowy i gérny — do dolnego kimerydu (Wierzbowski, 1966). Z zespo-
16w marglistych Wyzyny Wielunskiej pochodza liczne skleryty Holothuroidea, opi-
sane w niniejszej pracy. Jednolite warunki oprébowania poszczegblnych zespoléw
oraz nieduze stosunkowo rozmiary badanego obszaru, pozwalaja na przedstawienie
charakterystyki zespoléw marglistych Wyzyny Wielunskiej na podstawie rodzajow
i gatunkéw sklerytéw wystepujacych w ich obrebie.

Dolny zespét marglisty zawiera liczne skleryty Theelia heptalampra i bardzo
liczne skleryty Hemisphaeranthos sieboldi. Rzadko wystepuje Rhabdotites morten-
seni.

Srodkowy zesp6l marglisty charakteryzuje sie obecnoscia sklerytow Theelia
wartensts n.sp. Natomiast Hemisphaeranthos sieboldi wystepuje rzadko, a jedno-
cze$nie brak jest calkowicie w obrgbie tego zespotu sklerytéw Theelia heptalampra
i Rhabdotites mortensent.

Gorny zesp6i marglisty zawiera liczne skleryty Hemisphaeranthos sieboldi, na-
tomiast brak w nim form z rodzaju Theeclia. Nie wystepuja roéwniez skleryty
Rhabdotites mortenseni.

Skleryty z rodzaju Achistrum (4. issleri, A. monochordata) wystepuja we
wszystkich wymienionych zespolach. Natomiast skleryty Priscopedatus guyaderi na-
potkane zostaly w duzych ilo§ciach, jednak w prébach pojedynczych i réinego wieku.
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W przeciwienstwie do oméwionych uprzednio marglistych osadéw gérno-juraj-
skich Wyzyny Wielunskiej, ilaste osady keloweju Bukowa nie moga byé obecnie
dokladnie scharakteryzowane na podstawie materialu sklerytowego. W Rukowie
skleryty Holothuroidea wystepuja bowiem zupelnie sporadycznie i nalezg wylgcznie
do jednego rodzaju Achistrum, reprezentowanego przez dwa gatunki: Achistrum
monochordata i Achistrum gamma.

SAOBUTA TAPBOBCKA & AHIP2KEM BEP2XBOBCKU

HEKOTOPHIE CKJEPUTHI TOJIOTYPUM U3 IOPCKUX OTJOXEHUN
IIOJIbIITN

Pe3ziomne

M3yyeHUble CKJIEPUTBI TOJOTYPHUM NMPOUCXOAAT NMPEMMYLIECTBEHHO M3 BEpPXHEIOp-
CKMX MEPIreJIMCThIX OTJIOXKEHMI (BePXHMII O0KCGOPA M HMIKHMII KMMMepuAax) BesoHb-
ckoi1 BosBeinrennoctu (Wierzbowski, 1966, c. 130, dour. 1). Hacte marepualia HaiifieHa
B KEJJIOBEMCKMX aprMJUIMTAaX OKpecTHocTell JIykoBa, ueHTpanvHaa Iloaswa., Onm-
caHoO 8 BUAOB NpHMHAAJNERAIIMX K 5 pojgam, B 9Tom 1 Bua HOBBbIL. B marepmnaine
HaXOAATCA MCKJIOYMTENBbHO OTJENbLbHBIE CKJIEPMTBbI, a WX KJjaccudurkaumusa B HACTO-
Aureit pabore cornacHa ¢ OpuHATON Dpuszzennom u IrcuaeitHom (Frizzell & Exline,
1966).

C reoJIOrM4YecKOi TOYKM 3PEHMA, CKJEPUTBHI TOJOTYPUIl MOLYT MMETb 3HAYCHUE
HNA TIAJIEOTeOrpadoMuecKux M CTPaATUrpaOuyuecKMX PacCyKIAeHMIt.

He yuyurbIBasg HeOOJBLIOH TPYNNbl IVIAHKTCHHBLIX OpM, GOJNBIUMHCTBO COBpe-
MEHHBIX I'OJIOTYPUIl 3TO NPUAOHHbIe (DOPMBI, KMBYILLMe MJIM Ha TBEpAOM cyberpare,
Ao Ha AHE MAMCTO-IIECYAHMCTBIM M YACTO 3apbIBalIMecd B MJ MJIM necoK. B mcro-
aeMOM COCTOSAHMM ONPEJENECHHble MOPQOJOrn4ecKue TUIIBI CKJEPUTOB CBA3aHBI
C XapaKTepoM OCAAKOB, B KOTOPBbIX OHM HalpAeHbl. CRIEPUTBI KPHOYKO- (HI. Achi-
strum) mam KpyrootGpasubrle (un. Theelia, Hemisphaeranthos), Kak npaBujo, OBUIN
BCTPEYEHbI B MAMCTO-MEPTeJIMCTBIX 0CafKaxX, YTO INPMBOAUT K BBLIBOXAY, UTO 3TO ObI-
Ju OpMbI 3apeIiBaplIvecs B MArkuil rpyHT (Frizzell & Exline, 1955 a). Tag Kak
OONBIIMHCTEO OMMCAHHBIX HAMM CKJIEPUTOB NPUHAAJNEKUT MMEHHO K TaKuM mMopdpho-
JOTMYECKMUM TUIIAM M HaXOAATCA OHE B JMTOJOrMYECKM IIOXO0XKMUX O0CaAKaX, MOXKHO
NPUHATE, YTO CKJIEPUTHI 9TM INPMHALJNERKANM K KWUBOTHBIM BeAYLIMM MMEHHO TaKOM
obpa3 XKMU3HH,

CoBpeMeHHBIE TOJOTYPMM BCTPEYAKTCH B Pa3dM4YHbIX OATUMMETPUUYECKMX 3OHAX,
HO HauboJiee 4acTO MOCEJAIT OHY OTHOCHUTENbHN HeGosbllye rayOoMHBL JTO IIOYTH
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MCKJIOYMUTENLHO XKMBOTHBIE XapaKTEPUCTUYECKMEe [N MOpeil O HOPMaJbHOM 3a-
COJIEHHOCTMH.

3HaveHMe CKJIEPUTOB TroJIOTyPHiIT BaXXKHee ANA cTpaturpadpmm, yem Ui I[ajieo-
SKOJIOrMM. XOTA ONpeneNeHHble (DOPMBbI CKJEPUTOB (POALI, BMALI) HEPEAKO BCTpPE-
YaAIOTCA B OTJOXKEHMAX Pa3HOTO BeKa, TO ONHAKO MOTYT OHEe MMeThb 3HadeHue AJA
MeCTHBIX Napajjeimsaumii. PacrpocTpaHeHMe HacTO UHBIX TUIIOB CKJEPUTOB, NpU-
HUMad MX aBTOXTOHM3M B YepPeAyMINUXcA APYr 3a JPYyTIoM, JNUTOJNOTUHUECKM IIOXOKMUX
KOMILIEKCaX, MOXKET MMETh CBA3b CO CMEHON YCJOBMI CPeABI, XOTA YaCTO XapakTep
CMeH TPYAHO oIpenenvmblit. CpaBHEHME JUTOJOTMYECKMX KOMILIEKCOB Ha OCHOBAaHUU
THUIIA CKJEPUTOB, HAXOAAIIMXCA B X HpPefeNax, MOM(ET KacaThbCsd OTHOCUTEJILHO He-
OoNbIINMX pPaliOHOB. ’

B BepXHCIOPCKUX OTIOKEHMUAX BeNoHBCKOM BO3BBILIEHHOCTM MOXKHO BBIZENUTH
TPY MepreNucTble KOMILJIEKChI: HUIKHMI, CPEeJHMII M BEepPXHMI, pa3rpaHUYeHHbIe
MeRay cobOi1 OpraHOTEeHHO-MEJIOBUJAHBIMM, a TaKiKe IUIMTYATHIMYM U3BECTHARAGMMA.
AmvMoHnTOBaa <ayHa paspeumia OPUYMCIUTh HMXKHUIM MEPTENMCTBIII KOMILIEKC
K BepxHeMYy OKcgopay (ropusont Idoceras planula), a cpeguuil m BepXHMIT — K HUK-
HeMy KMMMepunxky (Wierzbowski, 1966). VI3 meprenmcTbIX KOMIUIEKCOB BesoHBCKOM
BO3BBILIEHHOCTM ITPOVICXOAAT OOMJILHBIE CKJEPUTBH! TOJIOTYPUII, ONMUCAHHBLIE B HACTO-
Awen pabore.

ODMHAKOBBIE YCJHOBMA, B KOTOPBIX B3ATbl ObLIM IIPOOBI M3 OTJEJIBLHBIX KOM-
IJIEKCOB, ¥ OTHOCHUTEJBbHO HeGOJLINO) pa3Mep M3ydaeMoro pajioHa, II03BOJAIOT OXa-
PaKTepPM30BATL MEPTeNMCTble KOMIIJIEKChbl BeNOHBLCKOM BO3BBINIEHHOCTM HA OCHO-
BaHUM POAOB M BUAOB HAXCOAUIMXCA B HUX CKJIEPUTOB.

HuzkuamMii MepreamcThII KOMILIEKC BMCLIaeT MHOro criaeputoB Theelia hepta-
lampra M O4YeHb MHOTO CcKJaepuToB Hemisphaeranthos sieboldi. Pegko HaxogsaTcs
Rhabdotites mortenseni.

Cpenuuili MepreJIMCTBI KOMIIJIEKC XapakTepu3yeTcs NOPUCYTCTEMEM CKJEPUTOB
Theelia wartensis n. sp. Hemisphaeranthos sieboldi mosABIAeTCA PEAKO, OAHOBpPE-
BPEMEHHO COBCEM OTCYTCTBYIOT B 9TOM KoMIuiekce ckaepuTs! Theelia heptalampra
u Rhabdotites mortenseni.

Bepxauit MepreJMCrhbiii KOMILIEKC COJEPIKMUT OOMIBLHEBEIE CRIepuThl Hemisphae-
ranthos sieboldi, a orcyrcTByroT B HeM hopmbl pozxa Theelia, a TakKKe CKJIEPUTHI
Rhabdotites mortenseni.

Craeputet Achistrum (A. issleri, A. monochordata) BbICTyHaOT BO Bcex 00CyK-
naeMbIX KoMIiekcax. Criaeputhbl Priscopedatus guyaderi BcTpedeHbI ObIIM B GONb-
IOM KOJIMYECTBE HO TONBKO B €AMHCTBEHHBIX Npobax, pa3sHOro BO3pacra.

B OpOoTMBOMONOKHOCTM K BBl OOCYKJAE€MBIM BEPXHEIOPCKMM MeprelMCTBIM
OTNOXKEHMUAM BeNIoHBECKOI BO3BBIIIEHHOCTH, APrUJNMCTBIE KEJJIOBEICKME OCAAKH
u3 JIyROBa He MOIYT ObITb 0OXapaKTepM30BaHbI Ha OCHOBaHMM CKJIEPUTOBOTO MaTe-
pnana. CKIepUThHI TOJOTYPMIT HAXOAATCA TAaM TOJBKO CIIOPaAMYECKM M IPUEEAJIeKaT
VICKJIIOYNUTEJIBHO K OAHOMY poxy Achistrum, npeACTaBJIEHHOMY AByMsa Bupamu: Acht-
strum monochordata n Achistrum gamma.
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Plate I

Fig. 1. Theelia heptalampra (Bart.): a lower side, b upper side; Upper Oxfordian,
Idoceras planula zone, Wielun Upland, WaZine Miyny; diameter 0.3 mm
(ZNG/H/3186).

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

Kos$cielne, diameter 0.2 mm; 4 Prusicko-Goéry, diameter 0.225 mm (ZNG/
/H/320—322),



ACTA PALAEONTOLOGICA POLONICA, VOL. XII J. GARBOWSKA & A. WIERZBOWSKI, PL. I




	00642
	00643
	00644
	00645
	00646
	00647
	00648
	00649
	00650
	00651
	00652
	00653
	00654
	00655
	00656
	00657
	00658
	00659
	00660
	00661
	00662
	00663
	00664

