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Abstract: The first contribution dealing with the study of Middle Jurassic radiolarians in the Western 
Carpathians presents the composition of radiolarian associations in the Upper Posidonia beds of the 
Pieniny succession (s.l.) in the Klippen Belt at Trstená in Orava. The assemblages have been assigned 
to the Lower to Middle Callovian. For comparison, the composition of an assemblage from the overly
ing radiolarite horizon of Upper Callovian to Upper Oxfordian age has been included. 
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Introduction 

The Middle Jurassic age of the Posidonia and Upper Posidonia 
beds of the Pieniny (s.l.) succession of the Klippen Belt was al
ready known in the past (Andrusov 1945; Birkenmajer 1977 
and others). This stratigraphical assignment was supported by 
finds of macrofauna, especially ammonites. Microfauna, suitab
le for biostratigraphic purposes, is represented in these strata by 
radiolarians, which are so numerous, that in some places they 
produce a radiolarian or radiolarian-sponge microfacies (Began 
& Samuel 1987). However, the analysis of this radiolarian mic
rofauna, has not yet been achieved, either in the Posidonia or in 
the Upper Posidonia beds. This article is the first contribution 
to microfaunal research in these beds. 

Geological and stratigraphical-lithological 
characteristics profile studied 

Samples were obtained from a profile in the Orava section of 
the Klippen Belt, in an old quarry south-west of Trstená, on the 
south-east slope of Halečková (k.743.0) (Fig. 1). Upper Posido
nia beds and radiolarites occur in inverted order in the quarry 
(Fig. 2). In the highest part of the quarry, light, clayey- calcareo
us shales are found, with a high content of silicisponge spicules 
(in places it goes up to spiculites), and a rich admixture of pyrite 
pigments, which often fill the relatively rare radiolarian tests 
(M. Mišfk - pers. com). About 7 m below the top of the quarry, 
hard dark calcareous-clayey shales appear. According to mic
roscopic analysis by M. MiSfk (pers. com.), a sub-parallel textu
re, formed by the parallel orientation of plant detritus, may be 
observed in the shale. The basic material is argillous, with the 
presence of a larger quantity of small calcitc grains, and pyrite 
pigment. Chalcedon, silt quartz from clastic material, flakes of 
clastic illite, and occasionally muscovite are present in lesser qu
antities. From the fossil remains, the presence of abundant me-

roleims of plant web, and less abundant radiolarian tests, of 
small size can be observed. Sponge spicules of chalcedon, indi
vidually filled with calcite, phosphatized fish scales, and ostra-
cods are rarely found. Fossilized macroflora - Otozamites 
pterophylloides Brongn., was found in the shales (J. Jablonský, 
pers. com.). 

This part of the profile belongs to the Upper Posidonia beds 
of the Pieniny (s.l.) succession of the Klippen Belt. According to 
Birkenmajer (1953) the Upper Posidonia beds are formed by 
dark, spotted, slightly siliceous limestone and marls, and also 
shale of similar character to the shale of the underlying Posido
nia beds. However, the silicious content increases in an upward 
direction. A sponge and sponge-radiolarian microfacies is typi
cal of these beds. The fauna of ammonites is dated to the Mid
dle Bajocian, Bathonian and probably also to the Lower 
Callovian. 

Fig.1. Map of the area and localization of the studied profile (A). 
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Fig.2. View of the profile with the positions from which the positive samples were taken marked. 

Green-grey radiolarites, which appear in the lower part of the 
quarry, are a further member of the succession. The radiolarite 
horizon is dated by its superposed position to the Upper Callo-
vian to Oxfordian (Began & Samuel 1987). For comparison, 
a radiolarian association from a radiolarite layer in close contact 
with the Upper Posidonia beds (T-19) was studied. A sample of 
radiolarite (T-26) was obtained from the foot of a neighbouring 
quarry, with an association representing a stratigraphically hig
her part of the horizon. 

Evaluation of the radiolarian associations 

Samples T-ll and T-10, from the Upper Posidonia beds, in 
approximately the middle part of the quarry, contained a rich 
association of radiolarians (Fig. 2). The microfauna was separa
ted by dissolution of the samples with acetic and hydrofluoric a-
cid. In sample T-ll the forms were of small size and signs of 
grading appeared. Nassellaria without apophyses or spines for
med the greater part of the association. Spumellaria was found 
in negligible quantities in the form of fragments. In sample T-10 
spiny and rayed spumellaria were represented in basically grea
ter quantities, and their sizes dominated over the small tests of 
Nassellaria. 

The composition of the associations were as follows: 
Sample T-10: Ac ant hoc ire its suboblongiis (Yao), Crucella 

theokaftensis Baumgartner, Emiluvia cf. splendida Carter, Eoxi-
ttts hungariciis Kozur, Halesium sp., Homoeoparonaella argo-
lidensis Baumgartner, Hsuum maxwelli Pessagno, Hsuwn 
mirabundum Pessagno et Whalen, Paronaella sp. A, Pseudo-
dictyomitrella cf. hexagonata (Heitzer), Striatojaponocapsa 
plicanim (Yao), Tetraditryma pseudoplena Baumgartner, 
Triactoma jonesi (Pessagno), Triactoma tithonianum Rust, 
Tritrabs cf. ewingi (Pessagno), Tritrabs hayi (Pessagno), Tritrabs 
rhododactyhis Baumgartner. 

Sample T-ll (2 m below sample T-10): Acanthocircus 
suboblongiis (Yao), Archaeodictyomitra exigiia Blome, 

Archaeo-dictyomitra rigida Pessagno, Archaeodictyomitra priini-
gena Pessagno et Whalen, Archaeospongopninum imlayi 
Pessagno, Dictyomitrella kamoensis Mizutani et Kido, Emiluvia 
premyogii Baumgartner, Eoxitus hungaricus Kozur, Eucyrti-
diellum sp., Hsuum sp. B, Monosera unumaensis (Yao), Obesa-
capsula sp., Parahsuum sp., Paronaella sp. B, 
Praezhamoidellum convexum (Yao), Praezhamoidellum japo-
nicum (Yao), Praezhamoidellum yaoi Kozur, Praezha
moidellum sp., Protunuma ochiensis Matsuoka, Protunuma 
turbo Matsuoka, Spongocapsula palmerae Pessagno, Sticho-
capsa sp., Striato-japonocapsa plicanim (Yao), Tricolocapsa ru-
esti Tan Sin Hok, Tricolocapsa cf. undulata (Heitzer), 
Tricolocapsa sp. A, Tricolocapsa sp. B, Unuma sp., ITheo-
capsomma sp. Both associations represent the Lower to Middle 
Callovian. Although they are rich associations, the species Unu
ma echinatus Ichikawa et Yao, characteristic of older Middle 
Jurassic associations, is not found in it. Species which appear in 
the Upper Callovian - Acaeniotyle diaphorogona Foreman, 
Paronaella broennimanni Pessagno, Ristola procera (Pessagno), 
Tritrabs exotica (Pessagno) and others - are also not present. 
These species already appear in the stratigraphically overlying 
Upper Posidonia strata - in the radiolarites (sample T-19). 

Our association probably correspond to the stratigraphic ran
ge of the Tricolocapsa tetragona, Guexella nudata and 
?Archaeodictyomitra mirabilis zones ( Aita 1987), or to the lo
wer and middle parts of the Tricolocapsa conexa zone ( Matsu
oka & Yao 1986). 

The positive sample T-19 was taken from the radiolarites, 9.5 
m below sample T-ll , and 2 m below the boundary between 
the Upper Posidoma beds and the radiolarites. The radiolarian 
association, contained the following genera and species: Acae
niotyle diaphorogona Foreman, Andromeda podbielensis 
(Ožvoldová), Angulobracchia digitata Baumgartner, Archaeo
dictyomitra sp., Archaeospongopninum imlayi Pessagno, 
Bernoullius dicera (Baumgartner), Cinguloturris carpatica 
Dumitrica, Emiluvia sedecimporata salensis Pessagno, Higu-
mastra imbricata (Ožvoldová), Higumastra aff. inflata 
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Baumgartncr, Homoeoparonaella argolidensis Baumgartner, 
Hsuum brevicostatiim (Ožvoldová), Hsuum maxwelli Pessagno, 
Mirifusus giiadalupensis Pessagno, Mirifusus mediodilatatus 
mediodilatatus (Rust), Obesacapsula morroensis Pessagno, 
Orbiculiforma sp., Paronaella broennimanni Pessagno, Paro-
naella kotura Baumgartner, Paronaella mulleri Pessagno, 
Podobursa triacantha (Fischli), Ristola procera (Pessagno), 
Spongocapsula palmerae (Pessagno), Staurosphaera antiqua 
Rust, Staurosphaera tympanica (Ožvoldová), Tetraditryma 
pseudoplena Baumgartner, Tetratrabs zealis (Ožvoldová), 
Triactoma blakei (Pessagno), Triactoma cornuta Baumgartner, 
Triactoma jonesi (Pessagno), Tritrabs casmaliaensis 
(Pessagno), Tritrabs ewingi (Pessagno), Tritrabs exotica 
(Pessagno), Tritrabs hayi (Pessagno). 

The presence of the species Acaeniotyle diaphorogona Fore
man, Paronaella broennimanni Pessagno, Ristola procera (Pes
sagno) and Tritrabs exotica (Pessagno), the occurrence of which 
begins in U.A.5, and the presence of the species Higiimastra im-
bricata (Ožvoldová), the occurrence of which ends in U.A.5-6, 
shows that the association may be correlated with U.A.5-6, 
which is equivalent to the stratigraphical range of the Upper 
Callovian to the lower part of the Lower Oxfordian (Baumgar
tner 1984, 1987). 

Sample T-26 was taken from the radiolarites at the foot of 
the neighbouring quarry. A rich association of radiolarians was 
found in it: Angulobracchia biordinale Ožvoldová, Acantho-
circiis variabilis (Squinabol), Emiluvia ordinaria Ožvoldová, 
Emiluvia orea Baumgartner, Emiluvia pessagnoi Foreman, 
Emiluvia sedecimporata elegans (Wisniowski), Emiluvia sede-
cimporata salensis Pessagno, Homoeoparonaella argolidensis 
Baumgartner, Hsuum brevicostatum (Ožvoldová), Mirifusus gii
adalupensis Pessagno, Mirifusus mediodilatatus baileyi 
Pessagno, Podobursa spinosa (Ožvoldová), Podobursa triacan
tha (Fischli), Staurosphaera antiqua Rust, Tetratrabs bulbosa 
Baumgartner, Triactoma blakei (Pessagno), Triactoma jonesi 
(Pessagno), Tritrabs exotica (Pessagno), Tritrabs hayi 
(Pessagno). 

The composition of the whole association, and especially the 
presence of the species Emiluvia orea and Tritrabs exotica, 
point to a stratigraphical range of U.A.7 to U.A.8, that is from 
the upper pari of the Lower Oxfordian to the Upper Oxfordian 
(Baumgartner 1984, 1987). 

Conclusion 

Analysis of the radiolarian microfauna from the dark, grey-
calcareous-clayey shales indicates an age of Lower to Middle 
Callovian. In the highest part of the quarry, a narrow band of 
light clayey-calcareous shales with a high content of silicisponge 
spicules (in places already spiculites), did not contain a separab
le radiolarian microfauna. An association, which may be corre
lated with U.A.5 to U.A.6, that corresponds in stratigraphic 
range from the Upper Callovian to the lower part of the Lower 
Oxfordian, was found in the radiolarite horizon in the lower 
part of the quarry (Baumgartner 1984, 1987). In the neighbou
ring quarry an association was also found, in the radiolarite ho
rizon, representing the highest part of this horizon, that is the 
upper part of the Lower Oxfordian to the Upper Oxfordian 
(U.A.7 - U.A.8 - Baumgartner 1984, 1987). 

Systematic part 

The chapter includes only those forms, whose specific identi
fication was problematic, or which did not correspond well with 
to the diagnosis of a species. 

Genus: Emiluvia Foreman 1973; emended Foreman 1975 
Typical species: Emiluvia chica Foreman 1973 

Emiluvia cf. splendida Carter 1988 
PI. I, Fig. 1 

1988 Emiluvia splendida n.sp. - E.S. Carter, B.E.B. Cameron & 
P.L. Smith, p. 35, PI. 16, Figs. 6, 11. 

R e m a r k : The preserved forms do not allow a certain i-
dentification. 

S t r a t i g r a p h i c r a n g e : The species E. splendida was 
described in the Bajocian of N. America. 

O c c u r r e n c e : T-10. 

Genus: Eucyrtidiellum Baumgartner 1984 
Typical species: Eucyrtidium (?) unumaensis Yao 1979 

Eucyrtidiellum sp. 
PI. Ill, Fig. 15 

D e s c r i p t i o n : The test is made up of 4 segments. The 
cephalis is small, semicircular and poreless. A large pore is fo
und in the collar strictum. The thorax of dome-like shape is po
reless, but covered with so called closed pores. One or two rows 
of circular, middle sized pores, arranged diagonally, are found 
at the junction of the thorax and abdomen. The abdomen is 
ring-like, convex, poreless, with longitudinal lamelae (c.12 on 
one half of the test) on its upper part. The fourth segment is cy
lindrical, and covered with three horizontal rows of circular po
res, placed diagonally, the size of which increases distally. 

R e m a r k s : Kido et al. (1982) (in Nagai 1986) 
consider this form to be a transition between the species 

Monosera unumaensis (Yao) and Eucyrtidiellum ptyctum (Rie-
del et Sanfilippo). 

O c c u r r e n c e : T-l l . 

Genus: Halesium Pessagno 1971; sensu Baumgartner 1980 
Typical species: Halesium sexangulum Pessagno 1971 

?Halesium sp. 
PI. I, Fig. 3 

D e s c r i p t i o n : A three rayed test, with rays of tetragonal 
cross-section. The corners of the tetragon are pointed and noti
ceably raised. The ray meshwork is composed of tetragonal to 
polygonal pore frames, irregularly arranged. 

The middle of the central area is noticeably raised. 
O c c u r r e n c e : T-10. 

Genus: Higiimastra Baumgartner 1980 
Typical species: Higiimastra inflata Baumgartner 1980 

Higiimastra aff. inflata Baumgartner 1980 
PI. V, Fig. 5 

1980 Higiimastra sp. aff. H. inflata Baumgartner n.sp. - P.O. 
Baumgartner, p. 290, PI. 3, Fig. 4. 

R e m a r k s : Our forms are equivalent to the form H. sp. 
aff. H. inflata ( Baumgartner 1980), which is distinguished from 
the species H. inflata by ils smaller size and shorter rays. 

S t r a t ig raph ic range : According to Baumgartner( 1980)-
'.'Callovian, Oxfordian - Kimmeridgian to Tithonian. 
O c c u r r e n c e : T-19. 
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Genus: Hsuwn Pessagno 1977 
Typical species: Hsuum cuestaensis Pessagno 1977 

Hsuwn sp. A 
PI. IV, Fig. 3 

D e s c r i p t i o n : The conical test has a poreless cephalis 
without an apical horn. The thorax is covered with irregularly 
arranged costae, between which large pores of irregular form 
are found in the grooves. On the abdomen and postabdominal 
segment to 2/3 of the height of the test, there is a meshwork 
formed mostly by longitudinally arranged pore frames, tetrago
nal to polygonal in shape, with large pores. The last third of the 
test has a regular meshwork, formed by longitudinal costae, 
between which two rows of pores, of smaller size than on the 
preceding segments, are found in the grooves. 

O c c u r r e n c e : T-l l . 

Hsuum sp. B 
PI. IV, Fig. 6 

D e s c r i p t i o n : The conical test has a large, poreless, semi
circular cephalis, without an apical horn. The other segments, 
up to about 2/5 of the height of the test, have a meshwork com
posed of two horizontal rows of tetragonal pore frames, with 
diagonally arranged pores only in the proximal part. The parts 
with pores are separated by relatively convex poreless belts. 
A further part of the test has a meshwork like that of the spe
cies H. maxwelli Pessagno. 

O c c u r r e n c e : T-l l . 

Genus: Obesacapsula Pessagno 1977 
Typical species: Obesacapsula morroensis Pessagno 1977 

Obesacapsula sp. 
PI. Ill, Figs. 7, 9, 10 

D e s c r i p t i o n : The test is composed of 5 - 6 segments. 
The cephalis is circular and poreless. It forms a wide cone with 
three further segments. The meshwork of these segments is for
med by two horizontal rows of diagonally arranged pores, the si
ze of which increases distally. The last segment is large and 
globular. Its meshwork is composed of noticeably raised hexa
gonal pore frames, in the middle of which, in the hollow, a small 
circular pore is found. The aperture of the test is small and cir
cular. 

O c c u r r e n c e : T-l l . 

Genus: Parafisuum Yao 1982 
Typical species: Parafisuum simplum Yao 1982 

Parafisuum sp. 
PI. IV, Fig. 4 

D e s c r i p t i o n : A wide conical test. The cephalis is pore
less, circular, and without an apical horn. The thorax of trapezo
idal form is finely pored. The meshwork of the remaining 
segments, except the last, is formed mainly by continuous longi
tudinal costae, between which one row of tetragonal pore fra
mes are found. The last segment has a meshwork composed of 
three horizontal rows of hexagonal to polygonal pore frames, 
arranged diagonally. 

O c c u r r e n c e : T-l l . 

Genus: Paronaella Pessagno 1971; emend. Baumgartner 1980 
Typical species: Paronaella solanoensis Pessagno 1971 

Paronaella sp. A 
PI. I, Fig. 5 

D e s c r i p t i o n : The test is composed of three short, wide 

rays with rounded but not bulbous ends, and with one stout, 
short, central spine. The meshwork of the rays is formed mainly 
by longitudinal beams, irregularly connected by bars. 

O c c u r r e n c e : T-10. 

Paronaella sp. B 
PI. II, Fig. 1 

1988 Paronaella sp. A - E.S. Carter, B.E.B. Cameron & P.L. 
Smith, p. 42, PI. 4, Fig. 10. 

D e s c r i p t i o n : The test is three rayed with wide, short ra
ys, which have extend bulbously for about half their length. The 
ray tips have a single, short, stout, central spine. The meshwork 
of the rays is composed of large triangular or tetragonal, to po
lygonal pore frames. The nodes of the meshwork are noticeably 
thickened. 

S t r a t i g r a p h i c r a n g e : E.S. Carter, B.E.B. Cameron 
& P.L. Smith (1988) show this form in the Upper Pliensbach of 
the Queen Charlotte Islands in British Columbia. 

O c c u r r e n c e : T-l l . 

Genus: Praezhamoidellum Kozur 1984 
Typical species: Praezhamoidellum yaoi Kozur 1984 

Praezhamoidellum sp. 
PI. II, Figs. 10, 11 

D e s c r i p t i o n : The test has three segments, and is of wide 
drop shaped form. The cephalis is poreless, and partly depres
sed to the thorax. The thorax is high and poreless. The abdo
men is large, of wide oval form, and covered with relatively 
thinly placed pores. The aperture is small and round. 

O c c u r r e n c e : T-11. 

Genus: Pseuaodictyomitrella Kozur 1986 
Pseudodictyomurella cf. hexagonata (Heitzer 1930) 

PI. I, Fig. 10 

1930 Cyrtocalpis hexagonata spec.n. - I. Heitzer p. 391, PI. 28, 
Fig. 26. 

R e m a r k s : II. Kozur (in: Grill & Kozur 1986) placed the 
species C. hexagonata in the new genus Pseudodictyomitrella. 
Our forms are distinguished from the holotype by the wide co
nical form of the test. 

S t r a t i g r a p h i c r a n g e : The species was described 
from the Middle Jurassic. 

O c c u r r e n c e : 7-10. 

Genus: Stichocapsa Haeckel 188! 
Typical species: Stichocapsa jaspidea Riist 1885 

Stichocapsa sp. 
PI. HI, Fig. 1 

D e s c r i p t i o n : The four segmented test is of drop shaped 
form. The cephalis is round and poreless. The thorax, together 
with the abdomen are of trapezoidal cross section, and covered 
with closely spaced circular pores, of medium size. The fourth 
segment has a wide oval form, and is covered with pores in the 
same way as the preceding segment. The joining of the seg
ments was not observed on the surface. The aperture is circu
lar, and occurs in a poreless hollow. 

O c c u r r e n c e : T-l l . 
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Genus: Theocapsomma Haeckel 1887 
Typical species: Theocapsa linnaei Haeckel 1887 

?Theocapsomma sp. 
PI. IV, Fig. 1 

1982 Tricolocapsa sp. B - S. Kido, I. Kawaguchi, M. Adachi & 
S. Mizutani, p. 204, PI. 5, Fig. 6. 

D e s c r i p t i o n : The test is drop shaped, and composed of 
three segments. The cephalis is round and poreless. The abdo
men is 1.5 x higher than the thorax. The meshwork of both is 
composed of raised hexagonal to polygonal pore frames, in the 
hollow of which, a single, small, round pore is found. The aper
ture was not observed. 

O c c u r r e n c e : T-l l . 

Genus: Tricolocapsa Haeckel 1881 
Typical species: Tricolocapsa theophrasti Haeckel 1887 

Tricolocapsa cf. undulata (Heitzer 1930) 
PI. Ill, Fig. 13 

1930 Lithobotrys undulata sp.n. - I. Heitzer p. 390, PI. 28, Fig. 
22. 

R e m a r k : Our forms may not be reliably identified as this 
species. They are distinguished from the holotype by the shape 
of their apertures. 

S t r a t i g r a p h i c r a n g e : The species was described from 
an association of the Middle Jurassic. 

O c c u r r e n c e : T-l l . 

Tricolocapsa sp. A 
PI. II, Figs. 6, 7 

D e s c r i p t i o n : The test is composed of three segments. 
The cephalis is semicircular and poreless. The thorax, of trape
zoidal cross-section, has so called closed pores. The abdomen is 
round, noticeably flattened along the main axis, and with a fun
nel shaped aperture. The opening is small and circular. 

O c c u r r e n c e : T-l l . 

Tricolocapsa sp. B 
PI. II, Fig. 9 

1982 Tricolocapsa sp. I - A. Matsuoka, p. 253, PI. 3, Fig. 14. 

D e s c r i p t i o n : The test is composed of three segments. 
The large cephalis is semicircular, and poreless, with a single 

row of large pores in the colar structure. The height of the tho
rax is equivalent to only 2/3 of the height of the cephalic. The 
meshwork of the thorax is indistinct. The abdomen is large, and 
round, with a small, raised, round aperture. The meshwork of 
the abdomen is composed of hexagonal pore frames, the nodes 
of which are thickened and raised. 

R e m a r k s : It is distinguished from the species Tricolo
capsa ruesti Tan Sin Hok by the character of the proximal and 
distal parts of the test (the cephalis and the character of the a-
perture). 

S t r a t i g r a p h i c r a n g e : Matsuoka (1982) identify this 
form from an association, which represents the Guexella nuda-
ta zone and the Gongylothorax sakawaensis - Stichocapsa sp. C 
zone (Upper Callovian to Oxfordian). 

O c c u r r e n c e : T-l l . 

Genus: Tritrabs Baumgartner 1950 
Typical species: Paronaella (?) casmaliaensis Pessagno 1977 

Tritrabs cf. ewingi (Pessagno 1971) 
PI. I, Fig. 8 

1971 ?Paronaella ewingi, n. sp. - E.A. Pessagno, p. 47, pi. 19, 
Figs. 2-5. 
1980 Tritrabs ewingi (Pessagno) - P.O. Baumgartner, p. 293, PI. 
4, Figs. 5,7, 17, 18. 
1982 Tritrabs sp. A cf. T ewingi ('Pessagno) - K. Wakita, p. 164, 
PI. 5, Fig. 1. 

R e m a r k s : The forms are distinguished from the species 
T. ewingi, by their shorter rays, and their relatively less notice
ably bulbous ends. 

S t r a t i g r a p h i c r a n g e : Wakita (1982) illustrates this 
form from an association of the Middle Jurassic. 

O c c u r r e n c e : T-10. 

Genus: Unuma Ichikava et Yao 1976 
Typical species: Unuma typicus Ichikawa et Yao 1976 

Unuma sp. 
PI. IV, Fig. 10 

D e s c r i p t i o n : The test is spindle shaped, with a small, ro
und, poreless cephalis. The thorax has large pores, of irregular 
form. Longitudinal, irregularly arranged, lamellae, are found on 
the following segments. Between the lamellae are 2 - 3 elonga
ted rows of large oval pores. The last segment is narrower, and 
ended by a funnel shaped appendix, with pores of larger size 
than on the other segments. 

O c c u r r e n c e : T-l l . 

Translated by M.C. Styan 
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Plate I: Sample T-10. 
Fig.l -Emiluvia cf. splendida Carter - 8881, 235x magn.; Fig.2 • Tetra-
ditryma pseudoplena Baumgartner - 8862, 130x magn.; Fig.3 - ?Hale-
sium sp. - 8848, 195x magn.; Fig.4 - Tritrabs rhododactylus 
Baumgartner - 8842, 140x magn.; Fig.5 - Paronaella sp. A - 8876, 195x 
magn.; Fig.6 - Crucella theokaftensis Baumgartner - 8883, 195x magn.; 
Fig.7 - Triactoma tithonianum Riist - 8856, HOx magn.; Fig.8 - Tritrabs 
cf. ewingi (Pessagno) - 8857, 140x magn.; Fig.9 - Tritrabs hayi 
fPessagno) - 8872, 105x magn.; Fig.10 - Pseudodictyomitrella cf. hexa-
gonata fHeitzer) - 8880, 400x magn. 
Sample T-l l . 
Fig.ll - Striatojaponocapsa plicarum fYao) - 7158, 390x magn.; Anta-
pical view from Fig.12. Fig.12 - Striatojaponocapsa plicarum fYao) -
7157, 400x magn.; Fig.13 - Hsuum maxwelli Pessagno - 8851, 290x 
magn.; Fig.14 - Eoxitus hungaricus Kozur - 5254, 400x magn.; Fig.l5 -
Hsuum mirabundum Pessagno et Whalen - 6307, 400x magn. 

Plate II: Sample T-l l . 
Fig.l - Paronaella sp. B - 5495, 280x magn.; Fig.2 - Acaruhocircus su-
boblongus fYao) - 5240, 300x magn.; Fig.3 - Archaeospongoprunum 
imlayi Pessagno - 7127, 350x magn.; Fig.4 - Emiluvia premyogii 
Baumgartner - 8839, 290x magn.; Fig.5 - Praezhamoidellum yaoi Kozur 
- 7116, 400x magn.; Fig.6 - Tricolocapsa sp. A - 7123, 450x magn.; Fig.7 
- Tricolocapsa sp. A - 7122, 400x magn.; antapical view from Fig.6; 
Fig.8 - Praezhamoidellum yaoi Kozur - 5258, 400x magn.; antapical 
view from Fig.5; Fig.9 - Tricolocapsa sp. B - 7132, 400x magn.; Fig.10 -
Praezhamoidellum sp. - 6329, 500x magn. antapical view from Fig.ll; 
Fig.ll - Praezhamoidellum sp. - 6328, 510x magn.; Fig.12 - Trico
locapsa ruesti Tan Sin Hok - 8890, 380x magn.; Fig.13 - Tricolocapsa 
ruesti Tan Sin Hok - 8891, 390x magn.; anatapical view from Fig.12; 
Fig.14 - Praezhamoidellum japonicum fYao) - 5235, 400x magn. 

Plate III: Sample T-l l . 
Fig.l - Stichocapsa sp. - 7149, 370x magn.; Fig.2 - Stichocapsa sp. -
7148, 350x magn.; antapical view from Fig.l; Fig.3 - Protunuma turbo 
Matsuoka - 5570, 360x magn.; Fig.4 - Hsuum brevicostatum fOžvoldo-
vá) - 5556, 190x magn.; Fig.5 - Praezhamoidellum convexum fYao) -
6327, 400x magn.; Fig.6 - Praezhamoidellum convexum fYao) - 6321, 
400x magn.; antapical view from Fig.5; Fig.7 - Obesacapsula sp. - 5277, 
380x magn.; Fig.8 - Hsuum fuchsi Kozur - 5245, 250x magn.; Fig.9 -
Obesacapsula sp. - 5271, 370x magn.; antapical view from Fig.7; Fig.10 

- Obesacapsula sp. - 5554, 400x magn.; Fig.ll - ?Protunuma ochiensis 
Matsuoka - 7138, 320x magn.; Fig.12 - ?Dictyomitrella kamoensis Mi-
zutani et Kido - 7173, 380x magn.; Fig.13 - Tricolocapsa cf. undulata 
fHeitzer) - 5272, 390x magn.; Fig.14 - Monosera unumaensis fYao) -
5491, 420x magn.; Fig.15 - Eucyrtidiellum sp. -5241, 490x magn. 

Plate IV: Sample T-l l . 
Fig.l - 7'Theocapsomma sp. - 5252, 540x magn.; Fig.2 - Archaeo-
dictyomitra exigua Blome - 7133, 390x magn.; Fig.3 - Hsuum sp. A -
7128, 320x magn.; Fig.4 - Parahsuum sp. - 7171, 300x magn.; Fig.5 -
Archaeodictyomitra rigida Pessagno - 1159, 290x magn.; Fig.6 - Hsuum 
sp. B - 5262, 510x magn.; Fig.7 - Archaeodictyomitra primigena 
Pessagno et Whalen - 5262, 510x magn.; Fig.8 - Eoxitus hungaricus 
Kozur - 7135, 290x magn.; Fig.9 - Spongocapsula palmerae Pessagno -
3128, 320x magn.; Fig.10 - Unuma sp. - 5255, 390x magn.; Sample T-
19: Fig.ll - Tritrabs exotica fPessagno) - 1911, lOOx magn.; Fig.12 -
Acaeniotyle diaphorogona Foreman - 4155, 120x magn.; Fig.13 - Paro
naella broennimanni Pessagno - 4177, 120x magn.; Fig.14 -Andromeda 
podbielensis fOžvoldová) - 1966, 145x magn.; Fig.15 - Mirifusus guada-
lupensis Pessagno - 4074, 125x magn. 

Plate V: Sample T-19. 
Fig.l - Obesacapsula morroensis Pessagno - 4183, 145x magn.; Fig.2 • 
Ristolaprocera fPessagno) - 4158, 235x magn. 
Sample T-26. 
Fig.3 -Emiluvia orea Baumgartner - 5170, 115x magn. 
Sample T-19. 
Fig.4 - Triactoma comuta Baumgartner - 1945. 140x magn.; Fig.5 -
Higumastra aff. inflata Baumgartner - 4168, 115x magn.; Fig.6 -
Homoeoparonaella argolidensis Baumgartner - 4181, 95x magn.; Fig.7 
- Triactoma jonesi fPessagno) - 4171, 130x magn.; Fig.8 - Tetratrabs 
zealis fOžvoldová) - 1937, lOOx magn. 
Sample T-26. 
Fig.9 - Emiluviapessagnoi Foreman - 5168, 135x magn.; Fig.10 - Podo-
bursa spinosa fOžvoldová) - 150x magn.; 
Sample T-19. 
Fig.ll - Angulobracchia digitata Baumgartner - 4153, 120x magn.; 
Fig.12 - Staurosphaera tympanica Ožvoldová - 4077, 140x magn.; 
Fig.13 - Paronaella mulleri Pessagno - 4088. 1 IOx magn.; Fig.14 - Miri
fusus mediodilatatus mediodilaiatus (Riist) - 4156, 105xmagn. 
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Plate I 
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Plate II 
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Plate III 
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Plate IV 
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Plate V 
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