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ABSTRACT: The holothurian scleritElS are here described for the !first time from 
the Upper Devonian the world over and also for the first time from the Devonian 
of Poland. The sclerites found are assigned to the genus Eocaudina Martin. Several 
so far known species have been analyzed critically an'd three new ones, v<iz. Eocaudi­
na go'rnensis sp. n., E. ovalis sp. n. and E. quinqueOTdinata sp. n. erected. The s"tra­
tigraphic occurrences of particular species from the Upper Devonian are compared 

wtith the ·conodont zonation. 

INTRODUCTION 

Although fossil holothurian 5clerites had first been described in the 
mid-19th centUlI'y (Munster 1843, fide Frizzell & Exline 1955), it was as 
late as a hundred years after'Wards that the first sclerites of the Devonian 
holothurians were found in the Bl'B.n~k Limestones (Middle Devonian) of 
Bohe'mia (Prantll947). At present, both the sclerites and the holothurians 
themselves are known from the Devonian (Seilacher 1961) although the 
number of pUblication devoted to them is not yet very high (Martin 1952, 
Beckmann 1965, Gutschick & Canis 1971). 

The genus Eocaudina to which the present ,paper is devoted was 
erected by Martin (1952). The discussion on this genus, the most abundant 
material 'I'eptesenting it 50' far and the curren't state of knowledge of the 
Devoriian sclerites of holothurians were presented by Gutschiok & Canis 
(1971). 

Describing for the first time the sclerites of the Upper Devonian 
hDlothurians, the present pap,er fills a gap in the knowledge .of Early Pa­
leozo'ic holothull"ian sclerites, and presents the dchest assemblage ,of sp,e­
cies of the genus Eocaudina. 
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The mateTial coUected comes from .both the surface outcrops and 
the subsurfaCe of various areas of Poland (Fig. 1). All the outcrops (GTze­
gorzowi~e, G6rno, Katdzielnia and Da1lnia) are located in the Holy Cross 

B 

Fig. 1 

General map of Poland (A) and geological sketch map of the Holy Cross Mts (B -
CT'Ossed 18 the Paleozoic massif) showing the Devonian holothurian-sclerite bearing 

exposures or boreholes 

Mts, Central Poland, and thek age is oontained be17ween the Eifelian and 
the Famenndan-Tournaisian indeterminate intenral. Of the two bore­
holes which supplied the material, Ohojnice 2 is situated in Western Po­
merania, and Korc'zmin IG-l in the Lublin Upland. Conodonts in the two 
bor'eholes come from the Upper Devonian. The former boring was made 
by the Oll Prospections Enterprise ii:n Pila and the latter by the Polish 
Geological Survey. Both these institutions allowed ,the present writers 
to do their samJpling. As the [["esu[t pf dissolving rooks in a 15 per cent 
acetic aCid, sclerites wereolbtained as an ,accessory material in the explo­
ration ·o£ conodonts . . 

The authors are grateful 00 K. MalkowSiki, M. Se., who furnished tlhe sderites 
from G6rno. 

FOSSIL OCCURRENCE 

A relatively aC'Cm-ate da1;ing af sc'lerltes with reference to the stan­
dard conodollt ronation was possible in the localities in which fuey con­
curred withconodonts. Where conodonts were lacking such a precise age 
deteI'lminatiolll was not possible. The daTIng of samples from parti'Cular 
localities is presented .below in a stratigraphic order. 

Grzegorzawice. The material comes from dark limestones with Spirifer dom­
broviensis Gikk'h (outcrop no. 48 of Pajchlowa, 1957), which belong to the lower part 
of the EifeUan (Giirich 1896, Sobolev 1904). 
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G6rno. The material comes from beds outcroPing at J6refka Hill (Malkow­
Ski 1971). The range ex! 'concurring conodonts (cf. Malkowski 1971) indicates that these 
beds represent an in'terval between the Upper Schmidtognathus hermanDii - Poly­
gnathus cl'listatus Zone (to la) and the Middle Palygnatbus asymmetricus Zone (to la). 

Kadzielnia. A sample with s'Clerites but very poor in oonodonts comes from 
the Man1licocer'as Limestone (SzuJiczewski 1971, p. 64). This unit represents, however. 
as a wh;ole (Bry'kczynski & Szulczewski, in PTeparatiom) the Lower and Upper or 
even Uppermost Pamatolepis gigas Zones (to Ir-a). 

Korczmin. Sclerdtes were found in the lbarehole Korczmin IG-l at a depth of 
1,932.7 m in the uppermost part of what is called Coral Limestones, which make up 
the regional development of the Frasnian ,(Milaczewski 1968). 

Chojnice. Selerdtes ,occur here in the borehole ChojIlice 2 in four samples. 
all of them coming from an interval!. of 3,117.5--3,148.5 m. According to Matyja (1972), 
the sam!ple from a depth of 3,142.3--3,148.5 m undoubtedly represents the upper part 
of the Pa1matolepis irhomboidea Zone (to IIfJ).The remaining samples come from 
stratigraphical1y higher beds ,of an indeterminate age IWhtch, however, do not exceed 
the Lower Scaphignathus velifer Zone (to IIfJ-IIIfJ). 

Dalnia. The sample ,comes from a neptundan dyke and contains a mixed cono­
dont fauna (Szulczewaki 1973, Table 1, sample 6). Its oldest elements come from Ij;he 
Upper PalmatolePis quadrantinodosa Zone (to IIIa). Conodonts from tihe Spathognat­
hodus costatus Zone (to V/VI?-VI) and from .the Tournaisian zones older than the 
Scal10gnathus anchoralis Zone (cu IIfJ) concur with them. 

The material Of Eocaudina collected ,comes from the deposits which 
represent different calcareous fades. The Frasnian Coral Limestones 
:from the KorCZ'm'in IG-llborehole are,1lhe biostrome coral-str'omatoporoid 
limestones; they a'rea ibiolithite 'correSpondiTlJg to banlk facies. . 

On the other band, at G6rno the hdlothwrians occur in thill-lbedaed 
maTly limestones oontaining a dchand differentiated autochthonous as­
semblage otf henthic forms, 'copSistinJg IOf rugose and taibulate 'Corals, Ibra­
chiopods {incluldinrg atrytpids and lingulids), gastropods, crinoids and Re­
ceptacuUtes. These littnestonesave the hi.olithite, but they are the product 
of a nentic sharI101W-water ,seidimentation. 

Similar 'in 'character, particularly in their lithological development. 
are 'Sclerite..jbearinrg deposits in ,the Chojnice 2 bor,e'hole, ibut they con­
tain a much less 'differentiated assemblage of macrofosSi:ls, !represented 
a!1:mostex-dlus!ively ,by lbrachiOpods, rmain'lycyr'tospiriferid'S. 

The limestone which forms the lOeptunian dyke on the DalIlliJa Hill 
was ':fortmed inanothe'l" environment. It oarresponds to theOlI"iginal iOOn­
denseld sequence ':fdI"med on a S'U!bmarine rise (Szulcze~ki 1973) and con­
tains , a rich asse'mblrage of 'Coral-trilObite macrofossils. The amemblage 
of cora'ls is otf the nartur,e or:f the Cyathaxonia faUlOa and the triloihites re­
semlble the faunas · of trildbites dharac'teristic of what is known as "cep­
halopod fades". 

m the ,cepP.aJ.opod facies, although not displaying condensation, the 
holothurian sclerites OCCU'l" in the Manti'coceras limestones at Kadrzielnia. 
In addition to cepilalopods, they contain ibenthic fossils, mostly brachio­
polds anti sma.ll gastropods, Ibutare already devoid of ooelenterates. 
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Although ho'loithUTians aJ.'e mostly benthic organisms, the diversity 
of presented environments, in which the Eocaudina sclerites have been 
found, indicates that the occurrence of at least this genus does not depend 
on the ·characteT ,00: deposit and does not display 'bathymetric restrictions 
to such an extent whi'ch would enalble the existence olf a benthic form. 
The limited amount of the material does not allow the writers to conduct 
a .simi'}aT analysis of particular species. 

SYSTEMATIC DESCRIPTION 

Family Calclamnidae Frizzell & Exli:ne, 1955 
Genus EOCAUDIN A Martin, 1952, emend. Gutschiclk & Canis, 1971 

Thedlis·cussdon ·concerning the generiIC name, under whlclh the sclerites would 
be grouped in the fo:rm of mUiltiLayered, perforate plates, has now 'been twenty-year 
old. In the present .wrdtert!' opinion, this discussion was closed by Gutschick & Canis 
(1971). 

The fragmentarily preserved holotype of the Sopecies Eocaudina septajorami­
naZis, which lis a type speclies of :the genus Eocaudina and the rather not very cor­
rectly selected terminology used with the original description of this species by Mar­
tin (1952), became a sOUl.'lCe of subsequent taxonomic diffdcultielS. Gutscltiok & Canis 
(1971), having at their disposal a rkh topotypic material, solved the existing doubts 
concerning the morphology of the species Eocaudina septajoraminalis, suggested a 
neotype for this species and constructed for it a mOl1Phogenetic semelS. 

Accepting one of the mor.phologica[ forms as a basic form (Gutschick & Canis 
1971, Text-fig. 3) and constructing the morphogenetic series, these authors adopted 
a certaiin model of the formation of new ·perforations. It consisted dn the .increase in 
the number of perforatdons toge1iher with the growth of the sc'lerite. However, no 
obvious relation between the increase in the num'ber of perforations and the increa­
se in the diameter of sclerite is visible in <the mateI"ial they presented. On the other 
l1and, dt may be abserved that some f·orms with a lower number .af perforations 
(less a'dvanoed in the m£lrphogenetic development) reach larger dimensions than 
the forms which are placed higher morphogenetically (e.g. Gutschick & Canis 1971, 
PI. 48, Figs 38, 45 and 51). It can be also observed that there are forms which Icon­
siderably differ in size and are identical tin the degree of their morphogenetic deve­
lopment (e.g. Gutschdck 1& Cands 1971, PI. 47, Fig. 14 and PI. 48, Figs 31 and 38). In 
the preSent writers' opinion, contdnuing to regard these forms as belonging to :the 
species E:ocaudina septajoraminalis, we should be aware of the possLbUity of the 
ex.istence withdn dts range of two groups of sc'lerites very similar to each .other in 
initial morphogenetic stages, but differing from each other in further stages. In one 
of these groups, the development takes place only by the growth {)If sclerite, without 
.changes in the number 'Of perforations, while the development . of the other c.on­
sists precisely in an increase in the number of perfor.ations which accompanies the 
growth. 

The gen'US Eocaudina is usuaM.y considered as ranging from the Devondan, 
but Mostler (1968c) found that it also occurs as early as the Silurian. Mostler's find 
makes up a link between the Early Paleozoic Eocaudina and some ,of the Ordovi­
cian forms so far described as ThurohoZia. 
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Eocaudina .gornensis sp. n. 
(PI. 1, Figs 12-14) 

1971. Eocaudina septaforamtnatts Martin, emend. Gwtschick &: Cams; R. C. Gutllchick &: W. F. 
Canis, p. 1336, PI. 48, !Fig. 50 {only]. . 

HototflPe: specimen presented IJn Pl. 1, F.I.g. 13. 
Type horlzon: lower pair!t of the FmsIJtan (to 1(¥;). 
Type locality: .J6ze&ia BiLl near G6nno village, Holy CrossMts. 
Derivatton Of the name: after the village 'G6rno, in the vicinity of which the holotype 

was found. 

Diagnosis. - Sclerites in the form of hexagonal plates, flat to slightly arched. 
Perf.orations uniform, circular to ov~. 

Material. ~ Three well preserved specimens. 
Dimensions. - Plates - 0.50 to 0.57 mm; diameter of perforations - 0.05 to 

0.07 mm. 
Descriptian. - Sclel'lites in the f.orm .of perforated plates, hexag<>nal in outline. 

Plates saD.ghtly arched. Perforations undform in size and arranged in rows intersect­
ing aJt 60° and 120°, circula!l' 'With a 'tendency to .oval at the margin of plate. plates 
having seven rows of perlforations most frequent arrangement ·of which is as fol­
lows: 3-4-5-6-<5~4-3. 

Remarks. - The species differs kom Eocaudina subhexagorna in the outline 
of pelif.orations, which in the latter is hexag.onal; from Eocaudina gutschicki and Eo­
caudina sp. A in the outline of plate and from E. septaforamintilis in a n.ot diffe­
rentiated size .of pertf.orations. The form, placed within the synonymy precisely due 
to its undform size of 'an perforations, should belong to the species E. gornensis. 

Occurrence. - Upper Middle DeV'onian . (Icriodus latericrescens latericrescens 
Range Zone) of Iowa (GutschJiJck & Carus 1971); G6rno - Frasnian (to la). 

Eocaudina mccorinacki .Fti:zzeIl & ExUne, ,1955 
(PI. 1, Figs 3-10, 16, 21, ~3; PI. 2, Figs 5, 16---17) 

1932. Anctstrum 7 Bp.; C; cioneis &: J. Mc Cormaok, PI. 18, Fig. 29; PI. 20, Fd.gs 29., 38. 
1955. Eocaudtna mccormackt FrtzzeU &: Exli.ne,new species; D. L. Frlzzell &: H. ExUne, p. 87, 

PI. 3, Fdg. 9. . 
1958. Thuroholta mccormackt (Frlzzell &: Exlli!ne); C. H. SummersQII. &: L. J. Campbell, p. 964, 

PI. 125, Fig. 2. 
1959. . Thuroholtamccormacld(Frizzell &: Exline); R. C. Gutschick, p. 131, PI. 25, Figs 1, 5. 
1967. Eocaudtna mccormackt Frizzell &: ExlliJne; R. C. Gutschick, W. F. Cmili3 &: ,K. G. Brill; 

p. 14e8, PI. 186, Figs a3--M; PI. 187, Fig. 22. 
1971. Eoooudina mcOOTmacki Frlzzell &:ExLine; R. C. Gutschi~k &: W. F. Canis, p. 334, PI. 47, 

Fdgs 26, 38; Pl. 48, Figs 1~20, ae, 2s-4.8 [o.nly]. 

Material. - A dozen or so specimens. 
Dimensians. - Plates - 0.15 to 0.30 mm. 
Remarks. - Having relatively many rows and perforations per row, this species 

may be easily distinguished from other ones. Debatable may be only the forms 
which, fitting W:i:f;hiin the range of varia:biHty of the species, have less rows and per­
forations per raw. In such cases, E. mccormacki resembles E. gutschicki. Figure 
2 gives a chart illustrating the ranges of variability with'in the species E. mccor­
macki and E. gutschicki, based on the specimens whidh were illustrated in litera­
ture. On 'account of the adopted Variability range of the species E. mccormacki, 
some 0I.f the forms ,presented by Gutschick & Canis {1971, viz. PI. 48, Figs !7~18, 
21-22, 24, 29-30) have been excluded from this species. 
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Maxi:i1iJm number 
af per/orations per row 
12 

10 
Fig. 2 

8 

5 

4t 
~47-~~5~L-8~~~m--~~Lr~~ 

Diagram of variability 'Of the species: G -
Eocaudina gutschicki Frizzel1 & Exline­
{variability ail."ea after Mostler, 1968a), M­
Eocaudina mccormacki Frizzell & Exline 
Circled are holotypes of the species; the dia-­
gNl,m compiled on the data from referenced' 
pa'pers (Croneis & Mc 'Cormack 1932; Frlzzell & 
Exllne 1955; Gutschick 1959; GutBchick, CaIWF 
& Brill 1967; Mostler 1968a, 1971; Gutschlck & 

Number arrows Ca'nis 1971) 

Occurrence. - Upper Middle Dev'Ondan (Icrlodus latericrescens latericrescens: 
Range Zone) of Iowa (Gutschick & Canis 1971); Lower Mississippian -of Indiana (Gu­
ts'Chick 1959), Montana and Miissouri (Gutschdok, Canis & Brill 1967); PEmnsy'l'Vanian 
'Of Kentucky (Summerst)n & Campibell 1958) and Texas (Croneis & Mc Connack 
1932); LoWer Ca!bonifeious of Scotland {Etherddge 1881 ,.-- fide Frizzell & Ex1dne 
1955); boreho(le Korczmdn IG-l (depth 1,932.7 m) - Frasnian (pI. 1, Figs 3-4, 6, 8, 10, 
21, 23; PI. 2, Ftigs 5, 16-rl.7); borehole Chojnice 2 (depth 3,142.3-3,148.5 m) - Pal­
matO'lepis rhomboidea Zone = to IIp (pl. 1, Figs 7, 16); Grzegorzowdce - Eifelian 
(PI. 1, Fig. 9); Kadzielnda - Palmatolepis gigas Zone == to Ir-a (pI. 1, Fig. 5). 

Eocaudina marginata (Langenheim & Epis, 1957) 
(PI. ~, FigS 6, 8--,10, 15) 

195'7. Thurohotta margtnata ,Laingenbedm and Epis, new species; R . L. Langenhe!1m & R . C. 
~, p. 167, PI. 1, Fdgs 7-16. 

1959. ThurohoUa margtnata I..Imgenheim & Epis; R . C. Gutschiek, p. U1, PI. :ui, Fig. 2 {only]. 
1971. Eocaudtna mccormackt F:r1zzeH & ExUne; R. C. Gutschick & W. F. cams, Pt. 48, F1g. 30 

[only]. 

Material. - A few fragmentary specimens. 
Remarks. - Despite :a considerable variability in shape of sclerites the entire 

material a'Vaillable has been assignedt'O E. marginata. A strongly elliptical f'Orm (PI. 
2, Fig. 8) should ,be regarded as presenting the variability of the species. 

Occurrence. - Lower Mississfippian of Arizona (Langenheim & Epis 1957) and 
North Indiana (Gutschd<:k 1959); Upper Middle De'Vonian (Ioriod-us latericrescens 1a­
tericresocens Range Zone) of Iowa (GulBchick & Canis 19'11);boreh'Ole Ch'Ojni-ce 2 (depth 
3,123.7-'3,129.9 m) - to IIP-:-IIlp (pl. 2, Figs 8--10, 15);borehole KorezmJin IG-l 
(depth 1,932.7 m) - Frasnian (PI. 2, ~g. 6). 

Eocaudina ovalissp. iIl. 
(PI. 2, Figs 1--,3, 7) 

1971. Eocaudtna se.ptaforamtnatts Martin, emend. Gut&chlck & cams; R . C. Gutschick & W. F . 
Canis, p . 334, PI. 47, Fig. 20 :[only]. 

Holotype: specimen presenlterd ID Pt. 2, Fig. 2. 
T:&IPe horizon: lower part of the F1raaniran (to Icc). 
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Type tocattty: .J6zeflka Hdll nealt' G6rno village, Holy Cross Mts. 
D81'tvatton of the name: Lat. ovatts - ovaL 

141 

Diagnosils. - Sclerites in the form of oval plates, s'lightly convex. Perforations 
()f two dimensJions, circular. Large perforations confined to the central part of a scle­
rite. Small ones situated nealt" the edge of a sclerite. 

Material. - A few well preserved specimens. 
Dimensions. - P.lates - 1.22 to 0.57 mm; mean diameter of large perf()rations 

0.1[ mm; mean diameter .of .small -perforations - 0.05 mm; width/length ratio 
cl a sclerd.te - 0.78 to 0.86. 

Description. - Sclerltes in the form of perforated plates oval in outline. Per­
forations varyJing .In size: larger .ones coneentrated In the centra!1 part of a sclerite 
and arranged 'in !l."OWlS inters'ooting at 600 and 1200 , smaller concentrated near the 
-edge ()f a sclerite. Perforations of both sizes round. Edge even, distinctly deve-
101ped. Sclerites sliightly flattened in 1Jhe marginal part 

Remarks. - Having plates oval]. in ou1lliine and, at the same <time, a characte­
:ristic mut·ual arrangement of large and small perforations, this species distinctly 
differs from ()ther species of fue genus EocaudiJna. 

Occurrence. - Upper M!iddle Devonian (Icriodus laterierescens latericrescens 
Range Zone) of Iowa (Gutsohi-ck & Canis 1971); G6rno - Frasnian, to la (Pl. 2, Figs 
1-2); borehole Korczmin IG-l (depth 1,932.7 m) - Frasnian (pt 2, Figs 3, 7). 

Eocaudina quinqueordinata Sp. n. 
(pI. 1, Figs 1-2, 17, 19) 

1971. Eocaud£na mccormacld F.nz,zell & ExlI7le; R. C. Gutschick & W. F. Cams, PI. 48, Figs 
17-118 I[only]. 

HotottlPe: epeclmen presented in Pl I, Fig. 1. 
TtlPe horizon: EI.felIiIllIl. 
Type tocality: Glrz~e v1llage, Holy Cross MtB. 
Derivation Of the name: Lat. qutnque - five, OTdtnatus - arranged in roWll. 

DiagnoSis. - Sclerites in the form of circular to hexagonal plates, flat to slJig-
htly arched. Perforations circular to ,ellJiptical, arranged in five rows. 

Material. - A few specimens. 
Dimensions. - Plates - 0.13 to 0.26 mm. 
Description. - Sclerites in the foml of perforated plates, dircuiar 'to hexagonal 

in outLine, flat to sJjghtly arched. Perforations cirCU!lar to ellip1ical, arranged in 
rows in.tersec1ling a 600 and 120°. Sclerite's bear five rOWS With perforations alTan­
ged mostly 3-4-5-4-3 1n a row. A wght undulation of the marglin of plate corresponds 
to the marginal perforations. 

Remarks. - Having perfora1li.ons arranged in five rows, the species is close 
to the forms placed ' 'in the synonymy, but departs from the remaining ones known 
so far. 

Occurrence. - Upper Middle Devonian (Icriodus latericrescens latericrescens 
Range Zone) of Iowa (Gutschick & Canis 1971); Grzegorzowice - EifelJan (PI. 1, 
Fdgs 1-2, 19); G6rno - Frasnian, to la (PI. 1, Fig. 17). 

Eocaudina 8ubhexagona Gutschlck, Canis & Brill, 1967 
(PI. 1, Figs 22, 24-29; PI. 2, Fig. 4) 

1967. Eocaudina 8ubhexagona GutsClhiClk, Canis & iBrlll, :no sp.:'R. ·C. Gutschick, W. F. Canis 
& K; G. Bl"iU, p. 1487, PI. 186, Figs 16-21; PI. 187, FIlg. 18. 

19688. Eocaudtna subhexagona Gutschl.ck, Canis & Brill; H. Moatler, p. 12, PI. 2, Fig. 4. 
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1968a. Eocaudtna marginata (Langenheim IIr EpIs); H. MoBt1er, p. 11; PI. 2,F1g. 2. 
1963a. Eocaudtna cf. marginata (Lan~elm ,& Epis);'H. MostI&", p. ll, Pi. 2., Fdg. 3. 
1963b. Eocaudina 81J.bhexagona Gutechicok, Cams IIr Brill, 196'1; H. M08tler, 'P. 55, PI.2, Fig/! 1-4. 
19'1'1. Eocaudina 81J.bhexagona GurtSchic.k:, Canis & Brill, 1967; (K. Zawiil.zka, p. 4&, Pl. 1, Fig. 11 

[only]. . 

Material. - A dozen .or so sPecimens. 
Dimensions. - Plates - 0.22.to 0.31 mm. 
Remarks. - Among the specimens available, E. subhe:x:agona lis the only form. 

(P1. 1, Fig. 22), Whd.ch in its strong concavo-convex plate and fine 'structure of the 
net most s'trongly resembles the specimens presented by Gu.11;Jchick, Canis & Brill 
(1967). The remaining specimens of the rollec1li.on are marked by a somewhat more 
rObust strucitlJ["e, hut also have all Characters of the species E. subhe:x:agona. Forms 
described and illrustrated ,by Mootler (1968a) as E. marginata (cf. Mostler 1968a, Pt 2. 
1!'Iig. 2), as well as E. cl. marginata (cf. Mostler 1968a, Pl. 2, Fig. 3) are simdlar to E. 
subhe:x:agona in the shape of per:forations. Due to the character oIf four central per-· 
forations, forms .illustrated by Z8IwidJ2':ka (1971, PI. 1, ~gs 8-J0) seem to belong to E. 
septaforaminalis Martin, emend. Gu1schick & Canis. 

Occurrence. - LOwer Mlississlippian of Montana,Miss'Ouri and Texas (Guts­
chliok, Oams & BrilU 196'1); Upper Anlisian (IllyT) of the Eastern Alps, Bosna and 
Turtk:ey'(MostIer 1968a); Anlsian of the Nor'thern Alps (Mostler 1968b); Triassic of the 
Tatra Mts (Zawidzk'a 197'1); boreho'le Chojnice 2 - to IIp-IIIp (depth 3,123.7-3,129.11' 
m - R.l, Fig. 22; and depth 3,117.5-3,123.7 m - PI. 1, Figs 24-29); Dalnia - Fa­
mennian .through Tournadsian (PI. 2,' IDig. 4) • 

. Eocaudina aff. cronei$i(Gutschick, 1954) 
(PI. 2, Fig. 18) 

Material. - One specimen. 
Dimensions. - Plate - c. 1.5 mm. 
Description. - A large sclerdte in the from of a perforated, slightly arched 

'plate ova!l. lin outlule. Margin distinctly developed, !irregularly undulate. Many (more 
than 100)dreular or subcircular perforations 'are arranged in rows intersecting at 

PLATE 1 

1, 2, 17, 19 - Eocaudina quirnqueordinata sp. n.; 1, 2, 19 - Grzegorzowice (1 presents 
the holotype); 17 - G6rno. 

3-10, 'l6, 21, 23 - Eocaudina mccormacki Frizoze11 & Exline; 3, 4, 6, 8, 10, 21, 23 -
borehole Korezmin; 5 - Kadzielnia; 7, 16 - boi"ehole Chojnice; 9 - Grzego­
rzowice. 

11 - Eocaudina.cf. he:x:agona Kristan-Tollmann; Dalnia. 
12-14 - Eocaudina gornensis, sp. n.; G6rno {13 presents the hl()lotype). 
15,30 - Eocaudina sp . . A; 15 - borehOle Chojni'Ce, 30 - G6rno. 
18 - Protoeaudina sp.; Grzegorzowice. 
20 - Eocaudina sp. B; G6rno. 
22, 24-29 - Eocaudina subhe:x:agona Gutschick, Canis & Brill; ,borehole Chojnice. 
'31 - Eocaudina sp. C; borehole Chojnice. 

All photographs are X 40 
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60° and 120°, but due to the. fact that the central perforations is surrounded by · 7 
and not 6 smaller perforations the geometry of the all."l.'Iangemen't becomes distorted 
near the cen,tra·l part of sCllerite.· 

Remarks. - The specimen descrii:bed differs from E. crcmeisi in a somewhat 
larger diameter, "larger number od: perforations and their slightly differeni arll"an­
gement, !but in the remaining ICharacteTS it ds most similar to the species mentioned 
above. 

Occurrence. - BorehQle Korc.zmin IG-l (depth 1,932.7 m) - Frasndan. 

Eocaudina cl. hexagona Kristan-Tollmann, 1963 
'(pI. 1, Fig. 11) 

. Material. - A fragmentary specimen. 
Description. - A fragmentary sderite dn the form of a fIa·t, perforate plate. 

Perforations uniform .in s'ize, hexagonal and arranged in rows intersecting at 600. 
and 120°. Skeleton of pate massive. MaIl."g.in of sclerite not preserved. 

Rema.rks. - The specimen resembles the holoty:pe presented by Kristan 
-TOIllmann (1963, p. 374, P!l. 9, Fig. 7), !but due to the incomplete preservation of both. 
the hol:otype and the specimen descri'bed it ds impossible to say with a cerotainty. 
whether or not they make up fragments belonging to one and the same species. 

Occurrernce. - Dalnia: Famenndan through Tournaislian. 

Eocaudinasp. A 
(PI. 1, Figs 15, 30; PI. 2, Fig. 11) 

Material. - Three fragmentary specimens . 

. Description. - Sclerites ,in the form of ooneavo-eonvex, perfor·ate plates. 
v.arying ,in shape from circular through subhexagona.'l to .oval. Perforations round. 
undform in size and arranged in rOWS intersec1Jing at 60° and 120°. 

Remarks. -:- The specimens descIiibed have several characters of the . species 
E. subhexagona such as the outline and convexity of plate and arrangement of per­
forations. On themher hand, the TOUD-if perforations .indi:cate a dissdmilall."Jity of the 
specimens described from forms typioal of E. subhexagcma. The last-named character 
makes these specimens similar to E. gutschicki. The poss.i'bildty of the existence of 

iPLATE 2 

1-3, 7 - Eocaudina ovalis sp. n.; 1, 2 - G6rno (2 presents the holotype); 3, 7 - bo-
rehoD.e K;orcz.min. 

4 - Eocaudina subhe:x:agcma Gutschick, Canis & Brill; Dalnia. 
5,16, 17 - Eocaudina mccormacki Frizzell 1& Exline; borehole Korczmin. 
6, 8-10, 15 - Eocaudina margirnata {Langenheim & Epis); 6 - !borehole Korczmin; 

8-10, 15 - borehale Chojnice. 
11 -4 Eocaudina ;gp. Aj KadqJjelnia. 
12-14 - Eocaudina sp. Dj borehole Chojnice. 
18 - Eocaudina ·aff. croneisi (Gutschick); borehole Korczmin. 

All photographs are X 40 
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forms trans·itional from E. gutschicki to E. sUbhexagona have alrea:dy been discussed 
:in literature {MostIer 1968a). 

Occurrernce. - Boreho1e Chojnice 2 (depth 3,142.3-3,148.5 m) - Pamatolepis 
rhomboidea Zone =to IIp (Pl. 1, Fig. 15); G6rno - Frasnian, to la (PI. 1, Fig. 30); 
Kadzielnia - Palmatolepis gigas Zone = to I'Y-~ (PI. 2, Fig. 11). 

Eocaudina Sp. B 
(PI. 1, Fig. 20) 

Material. - One well preserved specimen. 
Dimensians. - Plate - 0.21 mm; diame'ter of perforations - 0.04 mm. 
Description. - Sclertites in the form of slightly arched, periora.te, subtr.i.angular 

plates. Perforations round, tending ,to ovtal near the margin of sclerite, umrorm in 
size and arranged in rOWs mtersecting art 60° and 120°. Margin distinctly develop­
ed with marginal perfora'tiions indistinctly marked on lit and locally making dts out­
line undulate. Perforations arranged Iin flOur rows according 00 the pattern 2-3-4-3. 

Remarks. ....,... In the outline of sclenLte, ·number of rows of perforation and 
arrangement of perforations .in rows the form described does not resemble any of 
so far known species. 

Occurrence. - G6rno - Frasman (to la). 

Material. - One specimen. 

Eocaudina sp. C 
(PI. I, Fig. 31) 

Dimensions. - Plate - 1.05 XO.94 mm. 
Description. - Sclerite !in the form of a :perforate, slightly arched pla·te. The 

,1IlIcompletely preserved .plate is probaJbly oval or subrectangular. Most perforations 
,ova[, reniform or strtm~y elongate, few sulbai.reular. The long a;x,is of perforations 
tend ,to a concentri,c arrangement along the margin of plate .. 

Remarks. - A massive plate and an elongate outline of perforations long axis 
,of which lis arranged concentrically dearly distinguish the species froon all the other 
;Species of thIs genus. 

Occurrence. - Borehole Chojnice 2 (depth 3,117.5-3,123.7 m) - to IIp-IIlp. 

Eocaudina sp. D 
(PI. 2, Figs 1'2-14) 

:196'7. Eocaudtna marg£nata (Langenbelm & Epis); R. C. Gutschick, W. F. CanIs & K. G. Brill, 
p. 1468, PI. 186, Figs 2Q-3oli PL 187, Fl.,g. 34. 

Material. - Three fragmentary specimens. 
Description. - Sclerites dn the form cif flat, perforate plates. Perforations 

-varying in sdze and shape. IJarger ones, 'COncentrated in the central part of sC'lerite, 
,are ovallW'i,.th theJi.r long axis radlal1y diverg~ng from the center of sc1erite. Smaller 
.ones all'e -concentrated near the center and ar·e ova:l to round. Marglin distinctly 
develOped, even. 

Remarks. - Specimens illustrated and described by Gutschick, Canis & Brill 
.(1967 - cf. synonymy), as weB as those here examined may be 'Clearly separated 
:from the forms belonging to E. marginata despite a certain simflal"ity to this speoi.es 
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they display. As a criterion of this separation we should adopt the shape and arran­
gement of central perforations whkh in E. marginata are !round 'Or subround and 
do not ,dlisplay 'any regularity, wbdle in Eocaudina sp. B ,they aredistinlCtly avaland 
are arranged radialJily fr'Om the center of sclerite. The fragmentarily preserved speci­
mens do not entitle the rwrtiters to erect a new species, although there is such a neces­
sity. 

Occurrence. - Lower MissiissJppian of Montana, Missouri and Indliana (Guts­
chick, Canis 1& Brl1l19(7); 'borehole Chojnice 2- to lIfJ-lIIfJ (depth .3,123.7-3,129.9 m 
- Pl. 2, Figs 12, 14; and depth 3,129.9-3,136.1 m - PI. 2, Fig. 13). 

Genus PROTOCAUDINA Croneis, 1932 
Protocau.dina sp. 

(PI. 1, Fig. 18) 

Mciterial. - A wall preserved specimen. 
Description. - Sclerite lin the form 'Of a subcircular, concavo-convex cup. Mar­

gin 'Of sclerite distinctly developed and deflected inwards. Four circular to oval 
perforati'Ons oCC'llpy the 'center of sclerdte and are surrounded by ten othe!I" perf'Ora­
tions sitUlated near its margin. The edges boroeringeach of these ten perforations are 
slig'h:1I.ly bent ·towards the COD'Vex side of sclerdte. Three closely spaced, tiny Pe!I"fo­
rations occu[" between one of the ten perforations and the margin 'Of sclerite. 

Re,marks. - Th~ ls ,the 'OniLy specimen under study not assigned to the genus 
Eocaudina. iHaving its ma'l1gin bent towal1ds the center, being concavo-'convex in 
shape ·and haVlin'g four central perforations, it :fulls wellllin the genus Protocaudina. 
SinlCe it has 1Jhree smaU accessory periforations on ,the margin 'Of sclerlite, in contrast 
to the remaining ,representatives of this genus, this is prQbaobly an aberrant form. 

Occurrence. - 'GrzegGrzowice - Eifelian. 
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Institute of Geology 

of the Warsaw UnilVersity 
Institute of Geological. Sciences 

of the Polish Academy of Sciences 

Warszawa 22, Al. Zwirki i Wigury 93 
Warsaw, November 1972 

REFERENCES 

BECKMANN H. 1965. Halothurdensklerite a'US dam Givet der Paffrather Mu-lde (Rhe­
inisches Scruefergebi,rge). - Fortschr. Geol. Rheinl. u. Westf., Bd. 9. Krefeld. 

CRONEIS C. & Mc CORMACK J. 1932. Fossi:l Holothuroidea. - J. Paleont., vol. 6, 
no. 2, Menasha. 

FRIZZELL D. L. & EXLINE H. 1955. Monograph of fossil holothlll"'ian sc1er.ites. -
Bull. Univ. Missouri School Mines Metail., no. 89. Ro]J.a. 

GURICH G. 1896. Das Paliiozoicum iim polnischen Mdttelgebirge. - Verh.-Russ. Kais. 
Miner. Ges. St.-Petersburg, Ser. 2, Bd~ 32. St. Petersburg. 

GUTSCHICK R. C. 1959. Lower Mississippian holothurian eclerites fu"om the Rockford 
Limestone of northern Indiana. - J. Paleont., voI. 33, n'O. 1. Menasha. 

10 

& CANIS W. F. 1971. The hol'Othurian sclerite genera Cucumarites, Eocaudina, 
and Thuroholia - restudy of Eocaudina aIlid Protocaudina from the DevonJian 
·of Iowa. - Ibidem, vol. 45, no. 2. 
, - & BRILL K. G. 1967. K.inderhook (Mlississippian) holothurian soelerites from 
Montana and MissoU["i. - Ibidem, vol. 41, no. 6. 



146 BRONI'SLAW ANDRZEJ MATYJA, HANNA MATYJA & MICHAt. SZULCZEWSKI 

KRISTAN-TOLLMANN E. 1963. Holothurien-Sklerite aus der Trias der Ostalpen. -
S. B. Osterr. Akad. Wiss., Math.-Naturw. KI., Abt. 1, Bd. 172, H. 6-8. Wien. 

LANGENHEIM R. L. & EPIS R. C. 1957. Holotllurlian sclerites from the Mississippian 
Escabrosa limestone, Arizona. - Micropaleontology, vol. 3, no. 2. New York. 

MALKOWSKI K. 1971. Stratygrafia dewonu okolic G6rna 'Oa podstawie konodont6w 
(g;raduate paper, Institute of Geology of the Warsaw University - unpublished). 

MARTIN W. R. 1952. Holothuroidea from the Iowa Devoman. - J. Paleont., \1'01. 26, 
no. 5. Menasha. 

MATYJA H. 1972. Biostratigraphy of the Upper Devonian from the Iborehole Chojni­
ce 2 (Western Pomerania). - Acta Geol. Pol., wl. 22, no. 4. Warszawa. 

MILACZEWSKI L. 1008. Por6wnande dewonu obszaru lwowskliego.i. lubel:skiego. 
Spr'aw. IZ pos. nauk. IG [in Polish]. - Kwartalnik Geel., vol. 12, no. 4. War­
SlZawa. 

MOSTLER H. 1968a. Holotlwrien-SkleIlite aus oberanisischen Hallstatterkalken. -
Alpenkundl. Studien, H~ 2. Inns'bruok. 
1968b. Holothurien-Sklecite und Conodonten aus dem Schreyera1mkalik (Ani­
sium) der NOl'dlichen Kalkalpen (Oberosterreich). - Verh. Geol. Bundesanst., 
H. 1/2. Wien. 
1OO8c. Das Silur Jim Westab;'chndtt der NOl'dlichen Grauwackenzone (TLrol und 
Salzbwg). - Mitt. Ges. Geol. Bergbaustud., Bd. 18. Wien. 
1971. Mikrofaunen au:s dem Unter-Karbon vom Hindukusch. - Geol. PaHiont. 
Mitt. Innsbruck, Bd. 1, H. 12. Innsbruck. 

PAJCHLOWA M. 1957. The Devonlian in the Grzegor:liOwk,e-Skaly profile, Holy Cross 
Mts. - Bull. Inst. Geol. 122. Warszawa. 

PRANTL F. 1947. Some holothurian ;remains from the Devonian of Bohemia. - Cas. 
Na.rodn. Mus., Odd. PfirodovednY, part 1, vol. 116. Praha. 

SEILACHER A. 1961. Holothurden dm Hunsriickschdefer (Unter-Devon). - Notizbl. 
Hess. Landesamt Bodenforsch., Bd. 89. Wiesbaden. 

SOBOLEV D. 1904. Devonskye otlozhenya prafila GrzegorzoWlice - Skaly - Wrochy 
,[im Russian]. - Izv. Varshavsk. Polytekhn. Inst. W'ars7lawa. 

SUMMERSON C. H. & CAMPBELL L. J. 1958. Holothurian sclecites f!l."om the Ken­
drick: Shale of eastern Kentucky. - J. Paleont., vol. 32, no. 5. Menasha. 

SZULCZEWSKI M. 1971. Upper Devonian conodonts, stratigraphy and facial develop­
ment in the Holy Cross Mts. - Acta Geol. Pol., vol. 21, no. 1. Warszawa. 

- 1973. Famennian-Tournaisi'an neptunlian dykes and their conodont fauna from 
Dalnda 'in the Holy Cross Mts. - Ibidem, vol. 23, no. 1. 

ZAWIDZKA K. 1971. Triassic holothurian scler.ites from the Tatra Mountains. -
Acta Palaeont. Pol., vol. 16, no. 4. Warszawa. 



EOCAUDIN A FROM THE DEVONIAN OF POLAND 147 

B. A. MATYJA, H. MATYJA i M. SZULCZEWSKI 

SKLERYTY STRZYKW Z DEWONU POLSKI 

(StresZ'Czende) 

Przedmiotem pracy jest analiza skleryt6w strzykw znalezionych w niekt6-
rych prM>kach mikropaieontologicznych z utw'or6w wapiennych Srodkowego i g6r­
nego Qewonu az ;po pogranlicze z turnejem G6r SW'i~tOk:rzyskdch (profile KJadzielni, 
Da1lni, G6rna i Grzegorzowic) oraz g6rnegodewonu osi~,gni~tego w wiercenliach na 
P<>mor~u i Im'belszczymie (par. fig. lA, B). 

iW ibadanym m8l1:etiale (por. !f!ig. '2 oraz pI. 1-2) rozpoznano obecnoSc 13 form, 
naleZ~cych prawie wylll'cznie do roclzaju Eocaudina Marlli.-n, w obr~bie kt6rego wy­
r6Znlion<> m.lin. 3 gatunki nowe: Eocaudina garnensis sp. n., E. ovalis Sp. n. oraz E. 
quinqueordimata sp.n. Obecn06C rozwa.zanych skleryt6w w nicl.icznych ty~o pr6b­
kach !>Mwala s~dzic, nz l"'O'lprzestrzenienie :idh na dnie m()rm. dewonsk.i.ego uwarun­
kowane bylo ra'CZej przypadkowymi przyczynami tafonmnicznymd. 

Sk'leryty naplotkane w osadach g6rnooewonSlki.ch s~ pierwszymi formami roz­
poznanymi w os'ada'ch tego wieku. 
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