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Ab stract This re port is on the first Mi craba cii dae (Mi craba cia sp.) soli tary cor als to have been found in the Up per Cre ta ceous de -
pos its of the Opole Trough. We also pres ent de scrip tions of the first nau tilids (Cy ma to ceras sp.; smooth- shelled Nau tili -
dae), regu lar echi noids (Gauth ie ria ra di ata (So rig net, 1850)) and soli tary cor als (Paras milia sp.) to have been found in the
Lower Co nia cian of the Opole re gion.
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INTRO DUC TION

The Cre ta ceous sedi men tary rocks in the Opole
Trough range in age from the Mid dle Ce no ma nian to the
Mid dle Co nia cian (Tar kowski, 1991; Wa laszc zyk, 1992;
Wa laszc zyk & Wood, 1998; NiedŸwiedzki & Ka lina,
2003). The best ex po sures oc cur in the vi cin ity of Opole
(Fig. 1). The Tu ro nian and Lower Co nia cian de pos its are
rep re sented pre domi nantly by marls and marly lime -
stones, while the Ce no ma nian and Mid dle Co nia cian units
are com posed of sand stones and mud stones. An in for mal
lithos tra tigraphic sub di vi sion of the Tu ro nian and Lower
Co nia cian (Fig. 2) and the pa leoen vi ron ment of the Opole
Ba sin were de scribed by Al ex androwicz & Rad wan (1973),
Tar kowski (1991) and Kêdzier ski & Uch man (2001). The
sedi men ta tion of the Opole Cre ta ceous took place in an
epi con ti nen tal sea, with the maxi mum flood ings dur ing
the Mid dle Tu ro nian and Early Co nia cian (Kêdzier ski &
Uch man, 2001; NiedŸwiedzki & Ka lina, 2003).

The Up per Cre ta ceous de pos its of the Opole Trough
con tain a rich ma rine mac ro fauna. How ever, there is vari -
abil ity in the mac ro fau nal fre quency in the suc ces sion.
Am mo noids, brachio pods (Ar ticu lata) and ir regu lar echi -
noids com monly oc cur in dis tinct fos si lif er ous ho ri zons
that are es pe cially nu mer ous in the Marly Lime stones
Unit, while the other parts of the suc ces sion have a rela -
tively very low fos sil con tent. The bi os tra tigra phy of the
Opole sec tions is based on a high reso lu tion inoce ra mid zo -
na tion (Wa laszc zyk, 1988, 1992; and re vi sion of the inoce -
ra mid zo na tion by Wa laszc zyk & Wood, 1998; Wa lasz-

czyk & Cob ban, 2000). Other com mon mac ro fos sils in
these de pos its in clude sponges and the bi valve ge nus Spon -
dy lus Lin naeus, 1758 (for a list of the fos sils see: Roe mer,
1870; Le on hard, 1898; Tar kowski, 1991). En crust ing
forms are com mon but poorly stud ied. We found inoce ra -
mid shells and Mi cras ter tests en crusted by ser pu lids (e.g.
Spiror bis sp., Fig. 3.3), bryo zo ans (mostly Cheilo sto mata),
and oys ters (see also God lewska, 2005).

The other groups of mac ro fauna (cor als, cri noids, gas -
tro pods, nau ti loids, regu lar echi noids and sharks) in these
rocks were de scribed as rare and taxo nomi cally in di verse.
The soli tary coral Paras milia cen tralis is the most com mon
of the Scler ac tinia pres ent (Man tell 1822). The cor als of the 
Opole Trough were first de scribed from the Tu ro nian de -
pos its by Roe mer (1870) and Weg ner (1913). Their pre cise
stra tigraphic lo ca tion is un known. Le on hard (1898) re -
ported P. cen tralis from the up per part of the Tu ro nian. A
sin gle speci men of the new spe cies Sty lotro chus volzi Le on -
hard, 1898, was de scribed by Le on hard (1898) from the
Mid dle Tu ro nian of the Groszowice Quarry. The only
rep re sen ta tives of the co lo nial cor als in the Opole Ba sin are 
a sin gle frag ment of Is as trea sp. (Roe mer, 1870), and Pleu ro -
cora fe li cis Weg ner, 1913 (Weg ner, 1913). Only two spe cies
of nau tilids oc cur in the Opole Trough. There are few
speci mens of Del to cy ma to ceras ru ga tus (Fritsch & Schloen -
bach, 1872) and Eu tre pho ceras sublae vi ga tum (d’Or bigny,
1850), but their stra tigraphic ex tent is the whole of the Tu -
ro nian suc ces sion (Roe mer, 1870; Le on hard, 1898; Tar -



kowski, 1991). The regu lar echi noids from Opole were
first de scribed by Schlüter (1892). He found a com plete
echi noid test, and de scribed it as a new spe cies, Stereo ci daris 
sile si aca Schlüter (1892). He (1883) also men tioned find ing
Gauthi era ra di ata (So rig net, 1850) in the Up per Tu ro nian
de pos its of Opole. The new spe cies Stereo ci daris op po li en sis
Le on hard, 1898, was de scribed by its dis cov erer on the ba -
sis of a frag ment of a sin gle spine.

New data on the cri noids (bour gueticrinids; see Jagt &
Sa la mon, in press) and on the sharks (NiedŸwiedzki & Ka -
lina, 2003; NiedŸwiedzki, 2005) shows that the di ver sity of
fos sils from the Opole Ba sin is greater than was es ti mated
in ear lier pa pers. This study pres ents new data on the rare
taxa of the Tu ro nian and Lower Co nia cian from Opole.

MA TE RIAL

The stud ied ma te rial was col lected in the Odra and
Fol wark quar ries (Fig. 1).

In this pa per, we de scribe new speci mens of Paras milia
sp. from the Lower Marls and Up per Marls units (Mid dle
and Up per Tu ro nian) and speci mens of Paras milia sp. de -
scribed for the first time from the Lower Co nia cian of the
Opole re gion (Fol wark Quarry); ad di tion ally, three speci -
mens of Mi craba cia sp. were found in the marls of the
Lower Ar gil la ceous Marls Unit (lower part of the Mid dle
Tu ro nian) of the Odra Quarry. This is the first rec ord of
rep re sen ta tives of the Mi craba cii dae fam ily for the Opole
Trough. We also pres ent de scrip tions of the first speci mens 
of nau tilids from the Lower Co nia cian of the Opole re gion 
(Fol wark Quarry). The speci men of Cy ma to ceras sp. and
the nau tilids, uni den ti fied at the ge neric level (CAN/
OD1-1), were found by A. Kin in the Lower Marls Unit
(Mid dle Tu ro nian). We found rare spines of regu lar echi -
noids, uni den ti fied at the ge neric level, through out the Tu -
ro nian and Lower Co nia cian suc ces sion, and only a sin gle
com plete echi noid test (Gauthi era ra di ata). The lat ter
comes from the Up per Ar gil la ceous Marls Unit. This is the 
first find ing of the men tioned spe cies in the Lower Co nia -
cian of the Opole Ba sin.

TAX O NOMIC DE SCRIP TION

The speci mens used in this study are housed at the
Geo logi cal Mu seum of the In sti tute of Geo logi cal Sci ences
of Wroc³aw Uni ver sity (MGUWr), the In sti tute of Pa leo -
biology of the Pol ish Acad emy of Sci ences, War saw
(ZPAL), and the Paw³owscy Me mo rial Mu seum of Natu -
ral His tory, £ódŸ (CAN).

Phy lum Cnidaria Hatscheck, 1888
Class An tho zoa Ehren berg, 1834
Or der Scler ac tinia Bourne, 1900

Fam ily Mi craba cii dae Vaughan, 1905
Ge nus Mi craba cia Milne- Edwards & Haime, 1849

Mi craba cia sp.
(Fig. 3.1)

Ma te rial. Three well- preserved speci mens: MGUWr
5555s; ZPAL H.II/4; ZPAL H.II/5
De scrip tion. Co ral lum soli tary, cu pu loid and cir cu lar in
out line with a highly con vex oral sur face. Base slightly con -
cave, up to 9.8 mm in di ame ter (ZPAL H.II/4; in MGUWr 
5555s, 8 mm in di ame ter; in ZPAL H.II/5, 6.8 mm in di -
ame ter). Hori zon tal wall- forming per fo rate ba sal disk. Co -
stae al ter nat ing with septa, equally wide (no cy cle larger
than any other), slightly nar rower than in ter cos tal loculi,
each or na mented with a row of rounded gran ules. Septa
im per fo rate, hex am er ally ar ranged in 5 com plete cy cles (96 
septa). Sep tal faces cov ered by gran ules aligned in rows. All 
sep tal edges en tire, with out sep tal spines. Fossa elon gate,
filled up with sedi ment (no de tails of colu mella are rec og -
niz able). Cal icu lar di ame ter/height ra tios of 2.1 (ZPAL
H.II/5) to 2.7 (ZPAL H.II/4).
Oc cur rence of ge nus. The ge nus Mi craba cia is cos mo poli -
tan in dis tri bu tion, rang ing from the Cre ta ceous to the Eo -
cene (Cairns, 1989). The type spe cies Mi craba cia co ro nula
(Gold fuss, 1826) is from the Ce no ma nian and Tu ro nian of
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Fig. 1. Geo log i cal sketch-map of the Opole area (af ter Walasz-
czyk, 1988; fide NiedŸwiedzki & Kalina, 2003).



Ger many and Eng land and the Ce no ma nian of the Neth er -
lands. This spe cies also oc curs in the low er most Tu ro nian
of the North Sudetic Ba sin (Scu pin, 1912–1913). Other
Cre ta ceous spe cies have been de scribed from the USA,
Mex ico and Europe (Bayer et al., 1956; Tröger, 2003; Ber -
necker & Weid lich, 2003; Ifrim et al., 2004).

Fam ily Caryophylliidae Gray, 1847
Ge nus Paras milia Milne- Edwards & Haime, 1848

Paras milia sp.
(Fig. 3.2.)

Ma te rial. Three frag men tar ily pre served speci mens:
MGUWr 5556/1s - 5556/3s

De scrip tion. Co ral lum soli tary, tro choid, 11 mm in di -
ame ter. Colu mella tra be cu lar.
Oc cur rence of ge nus. This ge nus ranges in age from Cre -
ta ceous to Mio cene and oc curs in the Up per Cre ta ceous de -
pos its of the USA, Eng land, Den mark, Ger many and Po -
land (e.g. An dert, 1934; Bayer et al., 1956; Ber necker &
Weid lich, 2003; Komm ritz & Hill mer, 2004). Paras milia
cen tralis oc curs in the Tu ro nian of the North Sudetic Ba sin 
(Scu pin, 1912–1913).
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Fig. 2. Lithostratigraphic and biostratigraphic sub di vi sions of the Opole Cre ta ceous (com piled af ter Alexandrowicz & Radwan, 1973;
Walaszczyk, 1988, 1992; Kaczorowski, 1997; Walaszczyk & Wood, 1998; Walaszczyk & Cobban, 2000; Kêdzierski & Uchman, 2001).
 1 – sand stones; 2 – ar gil la ceous marls; 3 – marly lime stones; 4 – marls; 5 – Micrabacia sp. sol i tary cor als; 6 – Parasmilia sp. sol i tary cor als;
7 – nautilids; 8 – reg u lar echinoid Gauthiera radiata.
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Fig. 3. Sol i tary cor als and nautilids from the Opole Trough. 1. Micrabacia sp. 1a – dis tal view; 1b – prox i mal view. MGUWr 5555s.
Odra Quarry; Mid dle Turonian (Lower Ar gil la ceous Marls Unit). Scale bar: 0.5 cm. 2. Parasmilia sp. MGUWr 5556/1s. Lat eral view.
Folwark Quarry; Lower Coniacian (Up per Ar gil la ceous Marls Unit). Scale bar 1 cm. 3. Spirorbis sp. MGUWr 5557s. Folwark Quarry;
Mid dle Turonian (Lower Marls Unit). Scale bar 1 cm. 4. Cymatoceras sp. 4a – lat eral view, 4b – ven tral view. CAN/OD1-2. Odra
Quarry; Mid dle Turonian (Lower Marls Unit). Scale bar 3 cm.



Phy lum Mol lusca Linne, 1758
Class Cepha lo poda Cu vier, 1797

Sub class Nau ti loi dea Agas siz, 1848
Or der Nau tilida de Blain ville, 1825

Fam ily Nau tili dae de Blain ville, 1825
Ge nus Cy ma to ceras Hyatt, 1884

Cy ma to ceras sp.
(Fig. 3.4.)

Ma te rial. One rela tively well- preserved mould: CAN/
OD1-2
De scrip tion. Speci men di ame ter 114 mm; whorl height 76
mm and whorl width 49 mm. Mould very in vo lute. Whorl
sec tion subrec tan gu lar, higher than wide. Flanks slightly
con vex. Maxi mum breadth on the lower flanks close to the 
um bili cal shoul der. Ven ter rounded and rela tively nar row. 
Fine ribs only par tially visi ble on the ven ter and up per part 
of the flank. Ribs curve back wards.
Re marks. Spe cies de ter mi na tion is not pos si ble due to the
poor pres er va tion of the or na men ta tion and the su ture.
Oc cur rence of ge nus. The ge nus is cos mo poli tan in dis tri -
bu tion, rang ing from the Up per Ju ras sic into the Oli go -
cene (Kum mel, 1964). Cre ta ceous spe cies oc cur in Europe,
Sak ha lin (Far East Rus sia), Ja pan and the USA (Kum mel,
1964; Miller & Gar ner, 1962; Wilm sen & Ya zyk ova, 2003).

Nau tili dae sp. et gen. in det.
(Fig. 4.1.)

Ma te rial. Two poorly pre served moulds com pressed by
com pac tion: MGUWr 5559/1; MGUWr 5559/2.
De scrip tion. Di ame ter of MGUWr 5559/1 60 mm; whorl
height (H) 43 mm and whorl width (W) 27 mm. MGUWr
5559/2 de formed and com pressed. Moulds in vo lute, sub -
globu lar and smooth. Whorl sec tion subrec tan gu lar, ven -
ter slightly rounded and not very broad. Su ture not visi ble.
Re marks. Due to the poor pres er va tion, ge nus de ter mi na -
tion is not pos si ble. The de scribed speci mens dif fer from
Eu tre pho ceras in hav ing a nar row and rounded ven ter
(W/H = 0.63), and dif fer from Del to cy ma to ceras and Cy -
ma to ceras in lack ing or na men ta tion and in hav ing a nar -
row whorl sec tion.

Phy lum Echi no der mata Bru guiere, 1791
Class Echi noi dea Le ske, 1778

Or der Phy mo so ma toida Mortensen, 1904
Fam ily Phy mo so ma ti dae Pomel, 1883

Ge nus Gauth ie ria Lam bert, 1888

Gauth ie ria ra di ata (So rig net, 1850)
(Fig. 4.2.)

1850 Cy pho soma radia tum So rig net, p.28
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Fig. 4. Nautilid and echinoid from the Opole Trough. 1.
Smooth-shelled Nautilidae. 1a – lat eral view, 1b – ven tral view.
MGUWr 5559/1s. Folwark Quarry; Lower Coniacian (Up per
Ar gil la ceous Marls Unit). Scale bar 3 cm. 2. Gauthieria radiata
(Sorignet, 1850). 2a – aboral view; 2b – oral view. MGUWr 5560s. 
Folwark Quarry; Lower Coniacian (Up per Ar gil la ceous Marls
Unit). Scale bar 1 cm.



1877 Cy pho soma radia tum Friè, p. 147, Fig. 151
1934 Gauth ie ria ra di ata An dert, p. 73
1996 Gauth ie ria ra di ata Smith & Wright, p. 290- 294, Fig.

101 (1-14), 102 (1, 6-12), 103 (4-6)
Ma te rial. One well- preserved speci men, slightly com -
pressed by com pac tion: MGUWr 5560s.
De scrip tion. Only co rona pre served; spines and lan tern,
and api cal, peri proc tal and peri sto mial plates lost. Test di -
ame ter 16 mm. Test low and flat tened with small peri -
stome. In ter am bu la cra nar row, 1.25 times as wide as the
am bu la cra. Am bu lac ral and in ter am bu lac ral plates each
have a non- contiguous, cir cu lar, promi nent are ole and a

large im per fo rate pri mary tu ber cle sur rounded by a small
ma melon. Tu ber cles be come rap idly smaller to wards the
peri proct and the peri stome. Are oles of in ter amb plates
marked by a se ries of short ra dial ribs. Pri mary tu ber cles
cre nu late, form ing regu lar se ries.
Oc cur rence. Tu ro nian to Early San to nian of Great Brit -
ain, Tu ro nian of France, Ger many, Po land, Ukraine, Rus -
sia and Al ge ria (Friè, 1877; An dert, 1934; Krym golc, 1974;
Smith & Wright, 1996). Gauth ie ria ra di ata oc curs in the
low er most Tu ro nian of the North Sudetic Ba sin (Scu pin,
1912- 1913).

CON CLU SIONS

Soli tary cor als of the Mi craba cii dae were found in the
Mid dle Tu ro nian. This is the first pub lished rec ord of this
fam ily from the Opole Trough. Paras milia sp. soli tary cor -
als, nau tilids, and regu lar echi noids Gauth ie ria ra di ata
were found for the first time in the Lower Co nia cian of the 
Opole re gion. The echi noids and cor als rep re sent auto -

chthonous fau nas, and the lat ter point to warm wa ter habi -
tat. The pres ence of nau tilids is also con sis tent with such an 
en vi ron ment, how ever, the bad state of pres er va tion and
scarce oc cur rence do not al low to con clude whether they
were auto chthonous or al lochthonous in the Opole
Trough.

Ac knowl edg ments
We would like to ex press our warm thanks to the authori ties 

and work ers of the Góra¿d¿e Ce ment S.A. (Fol wark Quarry) and 
Ce men townia Odra S.A. (Odra Quarry) for their help dur ing our 
in ves ti ga tions. We would like to thank Dr. J. Jagt (Na tuur his -
torisch Mu seum Maas tricht), Dr. E. Ya zyk ova (Opole Uni ver -
sity) and Dr. J. Stolar ski (In sti tute of Pa leo biology, Pol ish Acad -
emy of Sci ences) for their help in iden ti fy ing the fauna, and Prof.
Dr. Hab. R. Mar ci nowski (War saw Uni ver sity) and Dr. M.
Machal ski (In sti tute of Pa leo biology, Pol ish Acad emy of Sci -

ences) for grant ing ac cess to valu able bib lio graphic data. The
valu able com ments of Dr. M. Sa la mon (Uni ver sity of Sile sia), Dr. 
J. Stolar ski and Dr. Hab. Prof. I. Wa laszc zyk (War saw Uni ver -
sity) im proved the con tents of the pa per. We would also like to
thank A. Kin, M.Sc. who loaned the nau tilid speci mens. The in -
ves ti ga tions bene fited from the fi nan cial sup port of the In sti tute
of Geo logi cal Sci ences, Uni ver sity of Wroc³aw (grant 2022/W/
ING/05-28).

REF ER ENCES

AL EX ANDROWICZ, S. & W. & RAD WAN, D., 1973. Kreda
opol ska – prob lema tyka straty grafic zna i z³o¿owa. [The Up -
per Cre ta ceous from the Opole Trough – stra tigra phy and
de pos its]. Przegl¹d Geo logic zny, 4: 183–188.

AN DERT, H., 1934. Die Krei de ab lage run gen zwischen Elbe
und Jesch ken Teil III: Die Fauna der ober sten Kreide in Sa -
chsen, Böh men und Schle sien. Ab hand lun gen der Preußi-
schen Ge olo gischen Lan de san stalt, Neue Folge, 159: 1–477, Ber -
lin.

BAYER, F.M., BO SCHMA, H., HAR RING TON, H.J., HILL,
D., HY MAN, L.H., LE COMPTE, M., MONTANARO-
 GALLITELLI, E., MOORE, R.C., STUMM, E.C. &
WELLS, J.W., 1956. Coe len ter ata. In: Moore, R.C. (ed.),
Trea tise on In ver te brate Pa le on tol ogy, Part F, Law rence, Geo -
logi cal So ci ety of Amer ica and Uni ver sity of Kan sas Press,
498 p.

BER NECKER, M. & WEID LICH, O., (2003). Azo ox an thel late
cor als in a bo real shelf en vi ron ment: De vel op ment in the
Late Maas trichtian - Early Pa leo cene of the Dan ish Ba sin.
Er lan ger Ge olo gische Ab hand lun gen, 4: 20.

CAIRNS, S. D., 1989. A re vi sion of the aher ma typic Scler ac tinia 
of the Phil ip pine Is lands and ad ja cent wa ters, Part 1: Fungia -

cyathi dae, Mi craba cii dae, Turbi no lii nae, Guynii dae, and
Fla bel li dae. Smith sonian Con tri bu tions to Zo ol ogy, 486:
1–136.

FRIÈ, A., 1877. Studien im Ge bi ete der böh mischen Krei de for -
ma tion. Die Weißen berger und Mal nit zer Schich ten. Ar chiv 
der na tur wis sen schaft li chen Lan des durchfor schung von Böh -
men, 4 (1): 1–151, Pra gue.

GOD LEWSKA, A., 2005. Mak ro fauna kre dowa re jonu Opola,
zas tosowanie w straty grafii i ba da ni ach pa leoekologic znych.
Un pub lished M.Sc. the sis, In sti tute of Geo logi cal Sci ences,
Wroc³aw Uni ver sity, 62 p. {in Pol ish only}.

IFRIM, Ch., STIN NES BECK, W. & LÓPEZ- OLIVA, J.G.,
2004. Maas trichtian cepha lo pods from Cer ralvo, North-
 Eastern Mex ico. Pa lae on tol ogy, 47 (6): 1575–1627.

JAGT, J.W.M. & SA LA MON, M.A., in press. Late Cre ta ceous
bour gueticrinid cri noids from south ern Po land; pre limi nary 
ob ser va tions. Scripta Geo logica.

KAC ZOROWSKI, A., 1997. Amo nity kredy opol skiej. Un pub -
lished M.Sc. the sis, De part ment of Ge ol ogy, Uni ver sity of
War saw, 84 p. {in Pol ish only}.

KÊDZIER SKI, M. & UCH MAN, A., 2001. Ichno fab rics of the
Up per Cre ta ceous marl stones in the Opole re gion, south ern 

32 R. NIEDZWIEDZKI & A. GODLEWSKA



Po land. Acta Geo logica Po lo nica, 51 (1): 81–91.
KOMM RITZ, J.G. & HILL MER, G., 2004. Die Gat tun gen

Paras milia und Tro chos milia (Scler ac tinia) aus der Schreib-
kreide Nord deutschlands. Ge olo gisches Jahr buch, Rei che A,
157: 69–97.

KRYM GOLC, G.J. (ed.), 1974. At³as werh neme³owoj fauny Don -
bassa. Ne dra, Mos cow, 380 p.

KUM MEL, B., 1964. Nautiloidea- Nautilida. In: Moore, R.C.
(ed.), Trea tise on In ver te brate Pa le on tol ogy, Part K, Law -
rence, Geo logi cal So ci ety of Amer ica and Uni ver sity of
Kan sas Press: 383–457.

LE ON HARD, R., 1898. Die Fauna der Krei de for ma tion in
Oberschle sien. Pa lae on to graphica, 44: 11–70.

MILLER, A.K. & GAR NER, H.F., 1962. Cre ta ceous nau ti loids
of New Jer sey. In: Rich ards H.G. (ed.), The Cre ta ceous fos -
sils of New Jer sey. New Jer sey Geo logi cal Sur vey Bul le tin, 61
(2): 101–111.

NIEDZWIEDZKI, R., 2005. The paleobathymetry and
paleogeographical dis tri bu tion of the Up per Cre ta ceous se -
lachians from the Mid dle Eu rope (SW Po land) and their re -
la tion ship with North Amer i can as sem blages. Jour nal of
Ver te brate Pa le on tol ogy, 25 (3): 96a.

NIEDZWIEDZKI, R. & KALINA, M., 2003. Late Cre ta ceous
sharks in the Opole Silesia re gion (SW Po land). Geologia
Sudetica, 35: 13–24.

ROE MER, F., 1870. Ge olo gie von Oberschle sien. Bres lau, 587 p.
SCHLÜTER, C., 1883. Die Regulären Echiniden der nord deut -

schen Kreide. I -Gl ypho stoma. Ver lag der S. Schropp. Hof-
 Landkartenhand. 72 p. Ber lin.

SCHLÜTER, C., 1892. Die Regulären Echiniden der nord deut -
schen Kreide. II -C idar idae, Saleni dae. Ver lag der S. Schropp.
Hof- Landkartenhand. 243 p., Ber lin.

SCU PIN, H., 1912- 1913. Die Löwen berger Kreide und ihre
Fauna. Pa lae on to graphica, sup plem., 6: 1–276.

SMITH, A.B. & WRIGHT, C.W., 1996. Brit ish Cre ta ceous echi -
noids. Part 4, Sti ro donta 3 (Phy mo so ma ti dae, Pseu do dia de -
ma ti dae) and Ca ma ro donta. Mono graphs of the Pa lae on to -
graphi cal So ci ety Lon don, 150: 268–341.

SO RIG NET, L. A., 1850. Ours ins fos siles de deux ar ron dis se ments
du dépar te ment de lEure (Lou viers et An de lys). Bar ba rot, Ver -
non, 83 p.

TAR KOWSKI, R., 1991. Straty grafia, mak roska mienia³oœci i pa -
leo geo grafia ut worów gór nej kredy niecki opol skiej. [Stra -
tigra phy, Mac ro fos sils and Palaeo geog ra phy of the Up per
Cre ta ceous from the Opole Trough]. Ge olo gia, 51: 1–156.

TRÖGER, K.-A., 2003. The Cre ta ceous of the Elbe val ley in
Sax ony (Ger many) – a re view. Car nets de Géolo gie / Note -
books on Ge ol ogy, Main te non, 3: 1–14.

WA LASZC ZYK, I., 1988. Inoce ra mid stra tigra phy of the Tu ro -
nian and Co nia cian stri ata in the en vi rons of Opole (South -
ern Po land). Acta Geo logica Po lo nica, 38 (1-4): 51–61.

WA LASZC ZYK, I., 1992. Tu ro nian through San to nian de pos its 
of the Cen tral Pol ish Up lands; their fa cies de vel op ment,
inoce ra mid pa le on tol ogy and stra tigra phy. Acta Geo logica
Po lo nica, 42 (1-2): 1–122.

WA LASZC ZYK, I. & COB BAN, W. A., 2000. Inoce ra mid fau -
nas and bi os tra tigra phy of the Up per Tu ro nian - Lower Co -
nia cian of the United States West ern In te rior. Spe cial Pa pers
in Pa lae on tol ogy, 54: 1–117, Lon don.

WA LASZC ZYK, I. & WOOD, C. J., 1998. The Turonian–
Coniacian bound ary in the United States West ern In te rior.
Acta Geo logica Po lo nica, 48 (4): 495–434.

WEG NER, R.N., 1913. Ter ti aer und um gelagerte Kreide bei
Op peln. Pa lae on to graphica, 60: 175–274.

WILM SEN, M. & YA ZYK OVA, E.A., 2003. Cam panian (Late
Cre ta ceous) nau ti loids from Sak ha lin, Far East Rus sia. Acta
Pa lae on to logica Po lo nica, 48 (3): 481–490.

  PALEONTOLOGICAL DATA FROM TURONIAN AND CONIACIAN 33


