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GRAZYNA KACZMARSKA

Asteroids from the Korytnica Basin
(Middle Miocene; Holy Cross Mountains,
Central Poland)

ABSTRACT: The assemlb'lage Olf the asberond remains from the Korytnica Basin
(Mndldle ‘Miocene; Holy" Cross Mountains, -Central Poland). ¢ontains dssicles belon<
ging to the orders Paxillosida amnd Valvatlda. The geinus Astropecten is represen- .
ted by four species: Astropecten granulatus WIENBERG RASMUSSEN, 'Astro-
pecten sp. A, Astropecten. sp. B, and Astropecten sp. C. The genus Lmdza is re-
presented by two species: Luidia ciliaris (PHILIPPI) and L. alternata (SAY). Mo-
reover, the representatives of the family Goniasteridae aré“also present.. The whole
mvestlgated assemblage indicates: ‘@ tropical shallow-marine environment, and it
shows certain affinities to the Recent asteroid fauna of .the Indo-Pacihc

INTRODUCTION

The asteroid remains are comparatwely common in the Middle Mio-
cene (Bademan) deposits in Poland. They-'were reported from-the sandy
sections exposed at Nawodzice. (BALUK & RADWANSKI 1968) and Swi-
niary in the eastern: part of the Holy ‘Cross” Mountams (RADWANSKI
1973) where’ Wholly preserved asteroid skeletous occur (see ‘BALUK &
RADWANSKI 1968, - Text-ﬁg <3; RADWANSKI 1970 Text—flg 3, and
1977, Fig. 172/9) and from Niskowa ni rfNo'wy Saez in’'the Carpathians
. (BALUK -1970)" where loose, skelqtal ements were found.

In the Korytnica B,asm the astercnc! ossicles were" first recognized by
KOWALEWSKI (1927 “1930, p. 70),“whe: ‘reported Astropecten sp. and/or
Luidia sp. both in:the Kgrytmca Clays and in-the member overlying the
clays, i. e. the marly sands -with” Heterostegina and other fossils (see
BALUK & RADWANSKI 1977, Text-fig. 4). The presence of the Astro-
pecten ossmles in the Korytnica Basin has also béen stated by BALUK]
(1975), BALUK & RADWANSKI (1977), HOFFMAN (1977) RADWAN-
SKA. (1982), and GUTOWSKI (1984).

Among rich assemblages of diverse fossils in the Korytmca Basin, the'
asteroid ossches are an accessory element (see BALUK & RADWANSKI
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1977, HOFFMAN 1977). A systematic study has recently been underta-
ken by the present author (KACZMARSKA 1985), to recognize the mor-
phology of isolated ossicles and their taxonomical attribution.

As it was recognized by BLAKE (1973), the morphology of certain
skeletal ossicles of the asteroids may be useful in taxonomic studies.
However, because of the scarcity of the comparative material, the pre-
sent author has not been able to define the specific assignment of many
ossicles, the taxonomy of which still .remains open to discussion.

Any attempt to recognize the composition of the asteroid assembla-
ges on the basis of isolated ossicles has not as- yet been presented for
the Tertiary sequences of Europe. The previous reports on the Tertiary
asteroids in Europe concern larger fragments and more or less wholly
preserved skeletons which are relatively very rare fossils in some Paleo-
gene strata of northern and western Europe (FORBES 1852, WIENBERG
RASMUSSEN 1972), in the Neogene of Italy (see SACCO 1893, DEL
PRATO 1896), as well as in the Miocene of the Vienna Basin (HELLER
1858), Hungary and Rumania (VADASZ 1915), and the Ukraine, Soviet
Union (KUDRIN 1957). :

Korytnic

0 0.5km ars

Fig.: 1. Paleoenvironmental sketch of the Korytnica Basin, to show localities yielding the
_ investigated assemblage of asteroids, both from ‘the Korythica ‘Clays: Ly — Mt. Lysa,
K — Karsy.Pn - Korytnica-Plebania.and from H — the overlying murly sands with Heterostegina
Within the sketch indicated are: marine area .of the basin' during the Middle Miogene
(Badenian) transgression (blank). present-day- outcrops of the Korytnica -Clays (snppled)
preserved fragments of littoral structures (circled). and land or island areas along the seashore’
(hachured); adopted from BALUK&RADWANSKI (1977 Text-fig. 2)
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The investigated material comes from four localities in the Korytni-
ca Basin (Text-fig. 1), and it was obtained during sifting the samples.
All the ossicles are relatively well preserved and some of them, especia-
lly the marginals and ambulacrals, are very common in the sampled
sites.

THE ASTEROID OSSICLES

The asteroid skeleton consists of many ossicles (see Text—figs 2—3).
The most important are superomarginals and inferomarginals from the
margin of the arm; the ambulacral ossicles are supported by the adam-
bulacral ossicles and form an ambulacral groove which is opened ‘orally
(Text-fig. 2). The specialized ossicles (mouth angle plates, ecircumoral
ossicles, odontophores) are present in the oral region (Text-fig. 3). The
surface of arms and of the disc is covered by actinals on the oral side,
and by abactinals on the aboral side (Text-fig. 2). Very numerous spines,
spinelets and tubercles are attached to the main ossicles: - '

Abact. , .. .

SupM

_________InfM

SupAmb

Act

Amb

Fig. 2. Section through an idealized asteroid arm, to show the position of particular

ossicles; SupM — superomarginals. InfM —- inferomarginals.  Amb —- ambulacrals. Adamb -—

adambulacrals, SupAmb —superambulacrals Act — actinals. Abact — abactinals (commonly,
these are the paxillae)

The terminology, abbreviations and phrases used in the present pa-
per, while describing the ossicles and/or their elements, follow those gi-
ven by SPENCER & WRIGHT (1966), BLAKE (1973, 1980, 1981, 1983).
and MULLER (1978). For a detailed description of circumoral ossicles
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suggested are the new terms, such as the adoral circumoral extension
(“zweiter Circumoralfortsatz” of MULLER 1978) and the distal circumo-
1978). For mouth

ral-extension (“erster Circumoralfortsatz” of MULLER

Fig. 3. Position of ossicles in the oral region of an asteroid (oral view; at left, adambulacrals
and mouth angle plates partly removed): Ambb-— ambulacrals, " Adambb — adambulacrals,
MP — mouth angle plates,” C — circumorals, O — odo;ltophoré

angle plates suggested -are the terms: the outer face for the laterally
directed face of the ossicle in its furrow view, and the inner face for the
face directed toward the opposite member of the mouth-angle ossicle

pair.

PLATE 1

.  Astropecten granulatus WIENBERG RASMUSSEN, 1972 N
11— Scal"e,v 2-3—spines, 4-6 —repaired (“regenerated”) spines, 7-9 — SupMM - (a vlatcr’al,
" b abradial, ¢ aboral 'views), 10 —InfM (I0a lateral, 105 oral view) C
' All photos x10; taken'by K. ZIELINSKA ’ '
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SYSTEMAT-IC ACCOUNT

Order Paxillosida PERRIER, 1894~ ,
Suborder Diplozonina SPENCER & WRIGHT, 1966
Family Astropectenidae GRAY, 1840

- Genus Astropecten GRAY, 1840

Astropecten granulatus WIENBERG RASMUSSEN 1972
(Pls 1—3) _ _
!5‘12. ‘Astropecten granulatus n, sp.; H. WIENBERG RASMUSSEN, pp. 38—40, P}. 3, Figs 3—8.

MATERIAL: 121 superomarginals, 180 Inferomarginals, 117 ambulacrals, ‘19 adambulacrals,
2 superambulacrals, 3 mouth angle plates, 5 circumorals, 1 odoritophore, 13 terminals,
23 paxillae, 1 madreporite, 73 spines, spinelets and scales from the Korytnica Clays*;
36 superomarginals, 8 inferomarginals and 1 ambulacral ossicle from the marly sands.

DESCRIPTION

Superomarginal ossicles (Pl. 1, Figs 7—8) are massive, high, narrow (height
3.7—5.5 mm, width 2.8—4.2 mm), triangular in side-face outline; outer face ocon-
vex, covered by small, densely spaced spine-bases with one larger spine-base lo-
cated near the aboral margin; on side faces large fasciolar surfaces covered by
small fasciolar. spine-bases; articulation area quarter-cireular in shape; articulation
ridge well developed; intermarginal face concave; inner face flat or concave; ossi-
cles from the distal fragment of the arm are less symmetrical lower and long;
interbrachial SupMM cuneate.

Inferomarginal ossicles (Pl. 1, Fig. 10 and Pl 2, Figs 3——4) are 'large, massive,
wide and low (height 5.0 mm, width 7.5 mm), triangular to ovate in side-face
_outline; outer face covered by very small spine-bases, and. a row of about five
large spine-bases continues along the distal margin, the base near. the intermargi-
‘nal margin being the largest; on side face a large articulation area; articulation
ridge prominent, may be disjunct; vertical ridge distinct; intermarginal face short
and convex; inner face long and flat with a weak superambulacral boss.

Ambulacral ossicles (Pl. 2, Fig. 1) are asymmetrical, wide and short (width
4.2—17.7 mm, length 1.2—2.0 mm); ambulacral body trapezoid; dentition well de-
veloped, consists of horizontal lateral slats and vertical medial slats; lower inser-
tion for transverse muscles (UG) small, triangular; oral groove deep and narrow;
oral apophyse weak; winglike structure_s (GG_)".asymmetrical; proximal GG (pGG)

* A larger group of these oss1cles Wh'lclh may be’ ascribed to one midmxdual,
was contained in a shell of the gastropod Ancilla glandiformis (LAMARCK), acting
as a pa'eservatlonal trap. This group consists of: 1 superomarginal, 2 - m.feroma;rgi
nals, 4 fragments of marginals, 3 ambulacrals (all left), 11 adambulacrals (8 left
and 3 right), 2 superambulacrals, 23 paxillae, 78 spines, spinelets and scales, as
well as 12 unidentified fragments.

PLATE 2

Astropecten granulatus WIENBERG RASMUSSEN, 1972°
‘1—Left Amb (Ja oral, /b distal, Ic proximal view), 2 —right Adamb (2a proximal,
2b distal view); 3-4 — InfMM (a lateral, b oral views), 5—6 — paxillae
All photos x 10 14 taken by K. ZIELINSKA. 5—6 by L. LUSZCZEWSKA. M. Sc.
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weak, U-shaped, opens orally, distal: GG (dGG) semielliptical, flattened; surface on
the proximal and distal sides of the ambulacral body for articulation with neigh-
boring Ambb (N) prominent, ovate; aboral ridge high,

Adambulacral ossicles (Pl.. 2, Fig. 2) are small (he1ght 22—3.2 mm, width
1.7—3.3 mm), rectangular in side-face outline; adrad1al prommence distinct, pal
cuneate; both pa2 and pa3 semicircular; pa4 triangular and high; pml narrow and
high; pm2 and pm3 wide, deep, trapezoid; both dal and da2 weak; dml wide; oral
face covered by spme-bases

Superambulacral ossicles are very small (width 20 mm, length 1.0 mm), tra-
pezoid, flattened.

Mouth angle plates (Pl 3 Fig. 3) are'large ossicles (height 2.0 mm, length 3.0
mm), with their main body rectangular; outer face convex, with a broad adoral
blade, bears numerous spnne-bases inner face concave, with two-dentitions: adoral
consists of u‘regular slats dlstal consxsts of vertxca] slals first ambulacral articu=-
lation bar low and broad.

Circumoral ossicles (Pl. 3; Figs 5—6.)- are large and massive, long and wide
(width 5.4 mm, length 1.6 mm), with their body large; dentition well developed
consists of horizontal lateral slats and vertical medial slats; insertion for trans-
verse muscles small, triangular; adoral circumoral extensmn rather weak; distal
circumoral ‘extension wide and high. . -

_ Odontophores:(Pl. 3; Fig. 4) are relatlvely large oss1cles (width 3.5 mm, length
4.0), triangular in outlxne symmetrical; distal part of ossicle forms a wedge-shaped -
extension; oral face concave, lateral: edges bent inward; aboral face convex.

‘Terminal ossicles (Pl. 3, Fig. 2) are relatively large (width 2.0 mm, length 2.3
mm), rectangular to trapezoid; ‘outer face covered by small, densely spaced spine-
-bases; proximal niche shallow, gradually widened; distal niche narrow and -deep;
aboral face divided by the longitudinal median concavity; Tateral edges short, ob-
liguely truncate with crescent-shaped structures for attachmemt to the arm..

-Paxillae (Pl. 2, Figs 5—6) are fine but high ossicles’ (height 2.0—3.0 mm); basal
part ovate, sometimes with radlal extensions, convex; column of the paxﬂla coni-
cal; aboral terminus of the ossicle (tabula) rounded. :

Madreporite (Pl. 3, Fig. 1) is round (diameter 2.2 mm), with its outer convex,
bearing -three intersecting systems of parallel grooves; on inner faCe am elongate
opening with fragments of the. cellar forms the stone canal. R

Spines (Pl.. 1, Figs 2—6) are predominantly ovate’ arid round in section (di-
mensioned 2.5—6.0 mm). Long, flatteried spines are called herein the scales (Pl 1,
Fig. 1). Some of the spines are repaired (see Pl 1, Figs 4-6) during the animal’s
life (“regenerafed” as called formerly, see’ BALUK & RADWANSKI 1984, ‘p. 215).

REMARKS: The investigated SupMM, InfMM, Ambb and terminals resemble
those of the Eocene species. Astropecten granuldtus WIENBERG RASMUSSEN. The
terminals are however rather trapezoid mlsteaid of hexagonal -as. these referred to
by WIENBERG RASMUGSEN (1972).

- PLATE 3
Astropecten granulatus WIENBERG RASMUSSEN, 1972

1 — Madreporite (/a aboral, Ib oral view), 2 — terminal ossicle (2a oral, 2b aboral view),
3 .- mouth angle plate (3a inner, 3b outer view), 4 — odontophore - (4a oral, 4b aboral
view), 5-6 -— circumorals (a oral, b aboral views)

All photos x 10; taken by K. ZIELINSKA
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On the other hand, SupMM, InfMM, -Ambb, Adambb and mouth angle plates
resemble also those of the modern species Astropecten armatus GRAY (see BLA-
KE 1973, pp. 4—5, Figs 2N-O and ip. 42, Pl. 14, Figs 36—55), from which, they differ
in some minor details, In InfMM abradial' region 'is smaller than in.A. armatus;
ambulacral bodies differ from those of A. armatus in their trapezoid instead of
rectangular outline, dGG differ in their semielliptical instead of .suprectangular
outline, and mouth angle l,platess differ in their rectangular instead of quadramgle
outline. . .

Astropecten sp, A. S o
(Pl 4, Flgs 1 and 2) . C K

MATERIAL 3'79 superomarginals and 33 mferomarginnls from the Korytmca Clays, 16 in-
teromarginals from the marly sands .

DESCRIPTION

Superomargmal ossicles (Pl. 4, F1g 2) are .massive, high, narrow (height 2.5— -
—4.0 mm, width 3.5—4.0 mm); outer. face convex, smooth; on side faces a large
fasciolar surface; articulation area large; articulationﬁdge well developed; inter-
marginal face concave; inner face flat. Distinguished from SupMM of Astropectem
granulatus WIENBERG RASMUSSEN by their :smooth outer face,

Inferomarginal ossicles (Pl. 4, Fig. 1) are large, massive, wide and low (height -
3.8 mm, width 3.8 mm); triangular to ovate in side-face outline; outer face cove-
red by very small spine-bases; row of three or four large spine-bases near the
distal margin, the base near intermarginal margins is the largest and located mo-
re centrally; on side face a large articulation area; articulation ridge well develo-
~ped; intermarginal face large and flat; on inner face a moderately promment su-
perambulacral boss, Dlstmgulshed from ‘InfM of -Astropecten granulatus WIEN-
BERG RASMUSSEN by their. spine-bases distribution.

REMARKS: The i:west;igated ossicles resemble those of the modern species
Astropecten californicus FISHER (see BLAKE 1973, pp. 42—43, Pl 14, Figs 1—12),
from which SupMM differ in their weafk'ly concave mtetrmanrgmal face, and InfMM
in their spine-bases distribution.

PLATE 4

Astropecten sp. A
1—InfM (Ja lateral, /b oral view), 2 — SupM (2a lateral, 2b oral view)
- Astropecten sp. B
3—InfM (3a lateral, 3b oral, 3c abradial view)
o Astropecten sp. C
4 — InfM (4a lateral, 4b oral view)
Asteroid undetermined ossicles
5.7 — Paxillae, 8-10 — spines, 11 — scale
All photos x10; taken by K. ZIELINSKA ‘
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Astropecten sp. B
(Pl 4, Fig. 3)

MATERIAL: 18 inferomarginals. from the Korytnica Clays.

DESCRIPTION

Inferomarginal ossicles (Pl, 4, Fig. 3) are massive, wide and low (height 2.5
mm, width 48 mm), almost quadrangled in side=face outline; outer face covered
. by very small spine-bases; row of three enlarged spine-bases near the distal mar-

" gin and six large spine-bases in two rows along the intermarginal margin; on Si-
de face a very large articulation area; articulation ridge well developed; inter-
. marginal face very wide and flat; on inner fac"e‘ a weak superambulacral boss.
‘Distinguished from InfMM of other Astropecten spemes from the Korytnica Clays
by their spme-bases dzstnbutmn

. REMARKS: The investigated ossicles show sipx-ilar ornamentation as those of
the Danian species Astropecten postornatus WIENBERG RASMUSSEN, 1945 (see
WIENBERG RASMUSSEN 1972, pp. 37—38 and Pl. 3, Fig. 4a—4b), but they differ
in their almost quadrangled instead of subtriangiilar outline,

Astropecten sp. C
(Pl. 4, Fig. 4)

MATERIAL: 863 inferomarginals from the Koi‘ytnlca Clays.

' DESCRIPTION

Inferomarginal ossicles (Pl. 4, Fig. 4) are massive, wide and low (height 3.8—
—6.0 mm, width 5.5—6.5 mm), triangular to ovate in side-face outline, similar to
those of Astropecten sp. B; outer face covered by small splne-bases row of about
five large spine-bases, curving from the prox1ma1 aboral cormner, continues toward
the abradial end of the distal margin of the outer face; second row of spine-bases
along the proximal margin; on side face a large articulation area; articulation
ridge well developed; intermarginal face conve®; inner face flat. Disti»nguished
from InfMM of other Astropecten species from the Korytnica Clays by thelr spx-
ne-bases distribution.

" PLATE 5.
Luidia sp. div.

1-4 — Paxillae (a aboral, b lateral views; 3 is in lateral view), 5 — mouth angle plate
(5a inner, 5b outer view)
Luidia ciliaris (PHILIPPI 1837)
6— Adamb (6a proximal, 6b distal view), 7—InfM (7a lateral. 7b oral view), 8 — left
Amb (8a oral, 8b aboral view)
, Luidia alternata (SAY 1825)
9— Adamb (9a prox1mal 9b distal view), 10 —InfM (I0a lateral, 10b oral view), 11 —
right ' Amb (oral view), 12 — left Amb (oral view) .
All photos x10; taken by K. ZIELINSKA
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Family Luidiidae VERRILL, 1899
Genus Luidia FORBES, 1839
Luidia ciliaris (PHILIPPI, 1837)
(PL. 5, Figs 6—8)

1837. Asterias ciliaris PHILIPPI; R. A. PHiLIPPI, p. 184,
1972. Luidia ciliaris (PHILIPPI); D. B. BLAKE, p. 307, Text-fig. 1.
1973, Luidia ciliaris (PHILIPPI); D. B. BLAKE, p. 40, Pl 10, Figs 1—26.

MATERIAL: 574 inferomarginals, 485 ambulacrals, 17 adanibulacrals from the Korytnica Clays.

DESCRIPTION

Inferomarginal ossicles (Pl. 5, Fig. 7) are rather small (height 3.0 mm, width
3.6 mm), crescent-shaped, without any distinct infier-face step; moderately promi-
nent superambulacral boss; outer face convex with three large spine-bases; distal
articulation ridge large, amgular; proximal articulation ridge rather weak.
Ambulacral ossicles (Pl. 5, Fig. 8) are almost symmetrical (width 4.2 mm,
length 2.1 mm); ambulacral body triangular; dentition weakly developed with a
medial gap; UG small, triangular; oral groove shéllow; oral apophyse prominent;A
adambulacral notch deep, angular; GG almost symmetrical; N low elo«rigate; aboral
ridge low, rounded. v _
" Adambulacral ossicles (Pl. 5, Fig. 6) are small (height 2.3 mm, width 1.9 mm),
rectangular; pal angular; both pa2 and pa3 small; pa4 tniangular; pml wide; dml
relatively large; oral surface rounded, with weak spine-bases.

REMARKS: The investigated ossicles agree well with those of the modern spe-
cies referred to in the synonymy.

Luidia alternata (SAY, 1825)
(Pl 5, Figs 9—12) -

1973. Lutdia alternata (SAY); D. B. BLAKE, pp. 33—34, Pl. 6, Figs 25—42. )
MATERIAL: 57 inferomarginals, 23 ambulacrals, 4 adambulacrals from the Korytnica Clays.

DESCRIPTION

Inferomarginal ossicles (Pl. 5, Fig. 10) are high (height 5.1 mm, width 5.0 mm),
semielliptical, with an inner-face step; superambulacral boss prominent; abradial
region large, elliptical; outer face with two large spine-bases; distal articulation
ridge large, trapezoid. Distinguished from InfMM of L. ciliaris by the number and
position of spine-bases, and outline of the distal art1cu1at10n ridge.

Ambulacral ossicles (Pl. 5, Figs 11—12) are moderately massive (width 45—
7.7 mm, length 1.5—2.4 mm); ambulacral body trapezoid; dentition consists of ver-
tical slats, lateral slats enlarged; UG small, triangular; oral groove shallow; oral

PLATE 6
Goniasteridae, gen et sp. indet.

l—Amb (la oral, 1b dlstal Ic proximal v1ew) 2 —left Adamb (2a distal, 2b proxxmal
v1ew) 3—r1ght Adamb (3a proximal, 3b distal view), 4 — Amb (lateral view)

All photos .x 10; taken by K ZIELINSKA
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apophyse prominent; GG asymmetrical; margins parallel, pGG taper abradially,
dGG taper adradially; adambulacral notch curved; N moderatély prominent, ovate;
aboral ridge low, rounded. D1st1ngulshed from Ambb of L. ciliaris by asymmetrical
GG and the appearance:of dentition.

Adambulacral ossicles (Pl. 5, Fig. 9) are quadrate (helght 3.6 mm, width 3.2 mm);
adradial prominence distinct; pal cuneate; both pa2 and pa3 weak; pa4 triangular
and high; both pm2 and pm3 broad and tr1angu1ar oral margin WLde and rounded;-
oral surface covered by spine-bases, Distinguished from Adambb of ‘other investi-
gated Luidia species by thexr quadrate outline and triangular pm3.

REMARKS: The investigated ossicles agree well with those of the modern spe—
" cies referred to in the synonymy.

- Luidia sp. div.
(PlL. 5, Figs 1—5)

'MA‘TERI'A_L’: 18 moig,th angle plates and 56 paxillae trom :tlie_Korytnica Clays.

DESCRIPTION-
, Mouth ‘angle plates (Pl 5, Fig. 5) are large (height 3.5 ‘mm, length 4.0 mm),
with their main body of subcircular shape; outer face with a broad adoral blade,
bears numerous spine-bases; jinner face with two dentitions (adoral, and medlal)
composed ‘of 1rregu1ar slats first ambulacral bar -low and broad, d"xrected adorally
Paxillae (Pl 5, Flgs 1—4) have their basal parts (w1dth 2.7 — 3.5 mm, length
35 — 4.0 mm) cross-shaped and the columella not very high (rarely preserved;
if broken it leaves an ovate scar).

REMARKS: The dnvestigated mouth angle plates resemble those of the moderin
species L. phragma CLARK (see BLAKE. 1973, Text-fig. 1L-M), but they differ in
their subcircular instead of subtriangulafr outline.

The investigated paxillae are similar to specimens from the Miocene deposits
of Hungary, referred by VADASZ (1915, p. 95, Text-fig. 8) as “calcareous corpuscles”
(Kalkkorperchen) of Asterias.  BLAKE (1973, Pls 4—5 and 10—|1|1) described: similar
ossicles as paxillae of diverse species of Luidia.

Order Valvatida PERRIER, 1884
Suborder Granulosina PERRIER, 1894
Family Goniasteridae FORBES, 1841
 Goniasteridae, gen. et sp. indet,

(Pls 6—7)

MATERIAL 84 marginals, 10 ambulacrals. 72 adambulacrals 3 mouth angle plates, 4 circum-
orals, 52 actinals and abactinals from the Korytnica Clays 14 adambulacrals from the
- marly sands. =

PLATE 7

Goniasteridae, gen. et sp. indet.

1— Mouth angle plate (J/a outer Ib inner view), 2—InfM (2a.lateral, 2b oral view),
3= SupM (3a lateral, 3b abradig] view), 4~abact1nal ossicle (lateral view), 5—abact1nal
ossicle (oral view), 6 — circumoral (6a oral, 6b aboral view) '
All photos x 10; taken by K. ZIELINSKA
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DESCRIPTION

" Marginal ossicles. (Pl. 7, Figs 2-—3) are massive (height 43 — 6.5 mm, width
3.0 — 4.5 mm), triangular in shape; outer face convex with a rectangular protu-
berance and sometimes with irregularly spaced elongate or cireular depressions
(alveolae ?); side-face "articulatiom ridge. lacking; inner. face flat or convex; mter-
marginal face flat or concave,

Ambulacral ossicles (Pl. 6, ,Figs 1 and 4) are rather small (width 5.1 mm,
length 1.5 mm); ambulacral body rectangular to trapezoid; dentition well developed,
~ composed of irregular .slats; UG large and tﬁahgular; oral apophyse prominent;
adambulacral notch curved; N large, prominent; the angle between the plane of
adambulacral/ambulacral articulation and the ossicle axis about 40°, .

Adambulacral ossicles (Pl -6, Figs 2—3) are large (height 4.5 — 6.5 mm, w1dth .
3.0 — 4.6. mm), quadrangled in shape, with a distinct adradial prominence; pal
forms an oblique groove; pa4 angular; both pm2 and pm3 broad; dml broad; both )
dm2 and dm3 rxdge-shaped oral surface w1de rousnded covered by fine spine-
-bases, :

Mouth angle’ plates (PL. 7, Fig. 1) are relatively large (helght 45 — 5.6 mm,
length 6.3 — 7.7 mm), with their main body triangular; outer face with a- large
elongate adoral blade, "deep and broad first adambulacral articulation surface, it
bears a row. of spine-bases; inner face.concave, with two swellings (first' one. in
the adoral part, second one in the medial part of the ossucle), ﬁrst ambulacral
articulation bar prominent, directed adorally _ ‘

Circumoral ossicles (P1. 7, Fig. 6) are massive (wudth 30 mm, length 20 mm),
with their main body large, massive, rectangular; dentition well developed, com-
posed of irregular slats; adoral circumoral extension small, distal circumoral
extension broad, flattened. ) ) T o
' Actinal and abactinal ossicles (Pl. 7, Figs 4—5) vary in size (height 3.0 —
6.0 mm) and shape (ovate, quadrangle, hexagonal); thelr outer terminus is convex,
either smooth or covered by fine depressions, . . :

" 'REMARKS: The investigated marginals, actinals and -abactirials are similar- to
those of a completely preserved specimen from the coeval. Middle® Miccene deposits
exposed at Nawodzice, and which resembles the. modern genus. Ceramaster and has
been assigned to the family Goniasteridae FORBES by BALUK & RADWANSKI
(1968 p. 450). .

. BLA.KE (1983) studled the mcxrphology of msm‘les relalted rco the ambu,lacral
furrow in the Valvatida  and recogmzed some characteristic features of their skele-
tons, These features concern: (i) The value “of a'ngle“between the plane of Amb/
/Aidamb “articulation and thé ossiclé:axis; and. () Solid structure -of the ambulacral
furrow;” which is: realized due to ¢losely spaced -adambulacrals, -On.the ground of

PLATE 8

P Aster01d undetermmcd osswles .
l—Termmal ‘A (la oral, Ib.aboral. view); 2 — terminal B (2a oral, 2b aboral VIew).
3 —terminal C -(3a oral, 3b .aboral view), 4—term1nal D (4a oral, 4b distal :view),
S—mrcumoral B ‘(%a oral 5b aboral view), 6—c1rcumoral A (6a oral, 6b aboral view),
7—odontophore (7a ora1 7b" aboral view), '8 — mouth angle plate (8a outer 8b mnerA

view), 9-13—madrepontes o : S
_ 7 <Al phetos x10; taken by K ZIELINSKA
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these features the present author suggests the family assignment of the investigated
Ambb and Adambb, as that of the Goniasteridae. The associated circumoral ossi-
cles have been assigned identically owrng to their dentition similar to‘those of the
ambulacral ossicles. )

The investigated .mo'uth angle - plates Tesemble those of Metopaster tumidus
SPENCER from the Lower Maastrichtian of the Isle of Rugen (see MULLER 1978,
p. 478, Text-fig. 573 t-u), but they are smaller and devoid of ornamentation.

Asteroidea indet.
Order and family unrecognizable

The taxonomically um'écog:ruizaable material contains diverse ossicles, some of
which worth to be presented (see Pl 4, Figs 5—11 and P, 8, Figs 1—l3).

The terminal ossicles are of four types, called herein A4, B, C, and D (Pl 8,
Figs 1—4). The only one of the type A (Pl 8, Fig. 1) resembles that described by
VADASZ (1915, p. 95, Text-fig. 6), from the Miocene deposﬂ:s of Hungary, as a ter-
minal ossicle of Asterws or - Gomaster but it differs in its rather ovate instead of
elongate outlirne. :

The circumoral ossicles are of two types, called herein A4 and B (Pl 8, Figs -
5—~6). Present are also the odontophores (Pl. 8, Fig. 7), mouth angle plates (P‘{ 8,
Fig. 8) and madréporites (Pl. 8, Figs 9—13). Small ossicles are represented by pa-
xillae (Pl. 4, Figs 5—7), spines (Pl 4, Figs 8—10), and scales (Pl 4, Fig. 11). The
spines are much variable both in their size (3.0—7.5 mm) and shape of the section
(triangular, ovate, semicircular, circular); some of them are repaired to the isame
extent as those of Astropecten granulatus WIENBERG RA.SMUSSEN (see PL 1,

Figs 4—6).

REMARKS ON. ECOLOGY AND BIOGEOGRAPHY

" The environmental conditions, such as extremely shallow depths, nor-
.mal salinity, well ventillated water (for details see BALUK & RAD-
WANRSKI 1977) during the sedimentation in the Korytnica Basin appea-
‘red rather convenient for the dStel‘O'ldS which became here relatively
.abundant.

The modern Astropecten and Luidia have similar hab1ts and habi-
‘tats, as they live in shallow waters on unconsolidated substrates and
burrow beneath the surface. They are predators, feeding mainly upon
different mollusks, small crustaceans and other echinoderms (see HY-
" 'MAN 1955, CHRISTENSEN 1970, BLAKE 1982). Contrary to that, the
representatives ‘of the Valvatida are small-particle feeders with stout
skeleton,; théy also prefer warm, shallow waters.

The composition of the asteroid assemblage from the Korytnica Ba--
sin shows certain affinities to the Recent asteroid fauna of the tropical
Indo-Pacific, while its'-generic composition is taken into account. In the
Indo-Pacific region the representatives of the orders Valvatida and the
Paxillosida predominate (see BLAKE 1983)." Such tropical Indo-Pacific
" affinities of diverse organic communities have formerly been indicated
in the Korytnica Basin by BALUK & RADWANSKI (1977).
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G. KACZMARSKA

' "ROZGWIAZDY Z BASENU KORYTNICY :

(Streszczeme)

Przedmaotem pracy Jest anallza zespolu szczqtkéw rozgw1azd pochodzacych z
Basenu Korytmcy {patrz fig. 1-3 oraz pl. 1-8)- Wigkszos¢' tych szczatkéw, Ktérych
lic tba sigga .okolo 3800 r.inych ply.ek szkleletowych, \zos;ala ozna(;zana do pozio-
mu gatunku, chociaz dla mektérych szczatkéw moz]uwe bylo rozpoema:me wyiaczme
- wyzszych Jednostek taksonommznych S o
- Rodzaj Astmpecten w badanyrn materiale reprezentowahy Jest przez 4 gatun- )
ki: Ast'ropecte'n granulatus WIENBERG RASMUSSEN 1972 Astropecten Sp. A,
Astmpecten sp. B, :oraz -Astropecten sp..C. Wsréd. . szczatkdw rodza;u Lu.tdza _WY=
réznié mozna dwa gatunki znane dotychczas tylko .z ‘faun dzmegszych — Luidia
ciliaris' (PHILIPPI 1837) oraz L. alternata (SAY, 1885), a’ takze Szereg form gatlin-
kowo meoznaczalnych thej meoznaczalne 53 rowmez wszystkle szczatkl naleza-
ce do rodziny Goniasteridae FORBES, 1841. e ' N

Skiad badanego zespolu rozgw1azd wskazuje na srod01w13ko plytkrlch wod stre-
fy tropikidlnej i wykazuje pewne podobleﬁstwo do faumy dz.1s1erzych rozgwmzd
oz abszaru undo-pacyﬁcznego A i o
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