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Thirty-one species of silicified foraminifers, representing thirteen genera, are
described from the uppermost Devonian deposits of Kowala locality, SWi~to-

, krzyskie (Holy Cross) Mts. Two species are new: Hyperammtna elckhojjl sp, n .
and Tolypammtna mlnuta sp, n, Most species belong to the agglutinating genera
Hyperammlna, Thurammlna and Tolypammlna. The stratigraphic position of this
fauna coresponds to the upper part of the ostracod hemtsphaerica-dtchotoma Zone
and conodont costatus Zones. ,
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INTRODUCTION

The Devonian foraminifers of the area of Poland have so far been
rarely studied. Only a few foraminiferal species were described by Du
szynska (1956, 195'9) from the Middle Devonian deposits of Wydrysz6w
and Grzegorzowice in the Swietokrzyskie (Holy Cross) Mts. Some spe
cies of foraminifers (Neumann et al., 1975) were also identified in thin
sections from the Upper Devonian deposits of the Lublin Region, south
eastern Poland. The presence of foraminifers in thin sections of the
Frasnian deposits of Sobiekurow in eastern Holy Cross Mts. was men
tioned in a paper of Olkowicz-Paprocka and Ozonkowa (1970), but these
authors did not describe and illustrate the fauna identified.

The present paper gives a description of an assemblage from the
condensed Famennian deposits, represented by limestones intercalated
with clayey shales, occurring at Kowala in the western part of the Holy
Cross Mts. (fig. 1). These deposits represent the upper part of the
ostracod hemisphaerica-dichotoma Zone and the conodont costatus Zones
(Olempska 1979, 1981: trench I and II, samples nos. 100-'-133). These
zones correspond approximately to the uppermost part of the Famennian.
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F ig. 1. Distribution of Devonian dep osits in the Holy Cr oss Mts. (after Cza rnock i,
1953).

. A r ich collection of the Devonian silicified foraminifers has been
accumulated by the present author while macerating specimens for the
description of an ostracod fauna fr om the Upper Devonian and Carbon i
ferou s deposit s of Kowala (Olempska 1979, 1981). On the other hand,
only rare, indeterminate, fragmentary , tubular foraminifers, probably
of the genus Tolypammina were found in samples containing con odonts
fr om the Lower Carboniferous Siphon odel la Zone. The foraminifers were
separate d by was hing soft cla ye y shales with water and, in part, by
dissolving calcareous intercalations in the acetic ac id . The same assembl
age was found with the application of both methods of maceration. The
te sts obta ined by dissolving samples iJ the ac id , were on the whole les s
damaged, in particular those with a long, ir regular ly winding second
cha mber.

The foraminiferal as semblage descr ibed consists of 31 species, includ
ing two new ones. The most abundant are the foraminifers ,of the
famili es Astrorhizidae, Saccamminidae, Moravamminidae and Tournay
elli dae .

The collection described is housed a t the Institute of Paleobiology
of the P olish Academy of Sciences in Wa rsa w (ZPAL).

STRATIGRAPHIC S IGN IFICANCE OF THE FAUNA

The significance of the agglutinating forami nifers to the stratigraphy
of the Upper Devonian and Lower Carboniferous has not so far been
learned t o the full. Conside rable ontogenetic variability , resulting from
the dependence of the morphology of their tests on . the character of
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substrate (and the related difficulties in identifying species) as well as
considerable dependence of the occurrence of arenaceous foraminifers
on the type of facies, recommend a rather cautious approach to this
subject.

The data on the significance of the silicified foraminifers to the strati
graphy of the Upper Devonian and Lower Carboniferous of the area of
Central Europe were summed up by Eickhoff (1974). According to this
author a dozen or so species are of considerable importance to the strati
graphy of these deposits and their occurrence is limited only to the upper
most Devonian (the costatus Zones).

At K owala, 31 species of foraminifers occur in the deposits of the
costatus Zones, 20 of which are also known from the areas of Thuringia
(Thtiringen), Rhine Shale Mountains (Rheinisches Schiefergebirge), Harz
Mt s., Carinthian Alps (Karnische Alperi) and North America. Three
species, Saccammina ingloria, Paratikhinella cannula and Septatournayella
(E.) rauserae potensa are also known from the Russian Platform (Bykova
1952, Lipina 1965). Of stratigraphically most important species, the
Famennian deposits of Kowala contain Hyperammina aperta and Thur
cimmina tubulata fixa occurrence of which in Karnische Alpen (Langer. "

1969, Ebner 1973) and in Rheinisches Schiefergebirge (Eickhoff 1970,
1"974) is limited to the uppermost Devonian (the costatus Zone). ?Morav
ammina constricta, found in the deposists of---K owala , also occurs in
Rheinisches Schiefergebirge only in the uppermost Devonian in Dasberg
and Wocklum-Stufe (Eickhoff 1970). The occurrence of the spe cies
S . ingloria in the area of the Russian Platform is limited t o the
uppermost Famennian (Bykova 1952). Septatourrunjelui (E.) rau serae
potensa occurs, in the areas of both Western Europe and the Russian
Platform, only in the deposits of Dasberg- to Gattendorfia-Stufe (Eickhoff
1974, Lipina 1965).

The stratigraphic range of the remaining species, on the whole
considerably wider, frequently includes the whole Famennian and, in
some cases, also part of the Gattendorfia stage. Most species, also known
fr om the area of North America, occur there in the deposits of both the
Upper Devonian and the Mississippian stage.

PALEOECOLOGICAL REMARKS

The Recent agglutinating foraminifers occur at all depths of marine
basins and are also known as the only foraminifers living in the deepest
abyssal parts of such basins (Boersma 1978). Until recently, the Paleozoic
agglutinating foraminifers have mostly been described from shallow-water
deposits (Ireland 1956, Summerson 1958, Gutschick 1962, Conkin and
Conkin 1964, Schneider 1"970), frequently as algal-foraminiferal colonies,
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as well as from somewhat deeper parts of basins where they occurred
in fusulinid limestones (Ireland 1956): Arenaceous foraminifers attached
t o conodonts, were described from Rheinisches Schiefergebirge and Harz,
Mts. by Schneider (1970) who found that their settlemen t took place
at the conditions of a very low Tate of sedimentation in condensed
sect ions of pelagic geosynclinal limestones deposited, under isolated
"Schwellen" conditions.

. Agglutinating foraminifers w ere found by Sandberg and Gutschick
(1978) in deep-water deposits of the Lower Mississippian of the State of
Utah, USA. There, the foraminifers occur, together with sponges, small
corals and nectonic radiolarians, goniatites and _conodonts, in what is
known as "starved-basin facies", determined by Sandberg and Gutschick
(1 ~78) as a deep-water dysaerobic facies.

In the Upper Famennian condensed deposits of Kowala, Holy Cross
Mts., the agglutinating foraminifers concur with pelagic ostracods of the
family Entomozoidae ("Entomozoen Okotyp", according to Becker, i n :
Bandel and Becker 1975, Becker 1979) and benthic ostracods of the
"Thuringer Okotyp" (Becker 1979). The ostracods of the two types
mentioned above probably. lived in calm and maybe also deeper and
colder waters of the open sea (Becker 1979, Olempska 1979). In addition
to the most abundant assemblage of ostracods and foraminifers , the
microfauna of these deposits is represented by conodonts and few bryo
zoans. Their macrofauna includes cephalopods, brachiopods, corals and
rather few trilobites. The blind trilobites of the family Phacopidae, also

I
connected with deeper areas of open sea, were found by Osm6lska (1962)
in the coeval deposit s of other p it s at K owala. The occur rence of the fauna
mentioned , above seems to indicate the presence of deeper areas of
open sea in the Upper Famennian of the sou th-western part of the Holy
Cr oss Mt s.

The foraminiferal assemblage described from Kowala include forms
with free tests such as Glomospira, Hyperammina, Psammosphaera,
Saccam m uui , Pseudastrorhiza, Thur ammina , Paratikhinella and Septato
urnayella , as well as forms with attaching tests , H emisphaerammina ,
Tho losina , Tolypammina and Moravammina.

Foraminifers, which in their lifetime set tl ed on the shells of other
animals, occur , in our mate rial , on the whole separated from their
substrate, but m ost of them have, on their lower surface, a replica of the
sculptu re of a surface t o which they we re attached in their lifetime,
genera lly , in the form of ' fine ribs. The settled foraminifers are also
obser ved on bryozoans, corals, brachiopod shells, fragments of trilobites ~

andcrinoids columnaIs. These deposits contain columnals densely covered
on both sides by foraminifers which may be indicative of the existence
of a weak current transp orting fossil fragments lying on the bottom.

Specimens of Tolypammina m inuta settle as a rule in the inner part
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of tests of other, much larger hemitubular foraminifers, mostly of the
Tolypammina (pl. 19: 1-5). The material under study also includes many
for am in ifers, mostly of the genus Tolypammina, which intermingle with
each other overgrowing each other. Tubes are on the whole open on the
side of the substrate on which they grew. These specimens are consider
ably similar to what is known as microreefs described by Schneider
(1970) from the Upper Devonian of Rheinisches Schiefergebirge and
Harz Mts. , as well as to microreefs described by Wendt (1969) from the
Alpine Triassic. According to these authors, it is possible that the
formation of microreefs is related with a considerably low rate of sedi
mentation. The low rate of sedimentation also occurred in the Famennian
profile of K owala which confirms the observations of the authors
mentioned above.

Order Fpraminiferida Eichwald, 1830
Suborder 'I'extularrina Delage et Herouard, 1896

Superfamily Ammodiscacea Reuss, 1862
Family Ammodiscidae Reuss, 1862
Genus Glomospira Rzehak, 1885

Glomospira sp.
(pI. 13: 7)

Material. - Seven speci mens.

Dimensi on s (in mm) :

____ _ --,_/ (/J of test \(/J of the 2nd chamber :

ZPAL F.XXVIIl 0.75 I ' " 0.15 " "

D escription. - Test tubular, coiled irregularly into "tight knot. Proloculus
a nd initial part of the second chamber invisible. Traces of attachment lacking.
Distal part of the se cond chamber erect in som e speci m ens. Test composed of
fairly coa rse, angular quartz grains with a sm a ll amount of cement.

. Remarks. - Only one form, a ssigned to Glomospira" sp , from the Upper De
vonian (do I a nd do VI) of Karnische Alpen (Bandel 1972), neither described nor
illustrated, has so far been identified in Central Europe.

Occurrence. - Holy Cross Mts: Kowala (S. costatus Zones).

Family Astrorhizidae .Br ady, 1881
Subfamily Hippocrepininae Rhumbler, 1895

Genus Hyperrimmina Brady, 1878
Hyperammina aperta Eickhoff, 1970

(pl. 13: 6)

1970. Hyperammina aperta Eickhoff: 237, pl . 30: 14-17, text-fig. 2.
1973. Hyperammina aperta Eickhoff; Ebner: 400, pl. 3: 3-4 (here earlier syn on ym y).
1974. Hyperammina ap erta Eickhoff; Eickhoff: text-fig. 2: 17.

Material. - Thirty-three variously preserved speci m ens .
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Dimensions (in mm) :
I

,
(/J of theI

I 2nd cha m ber (/J of
Length /- a per tu re angle

min. max.
- ~ -~---_.

I
- - - -

ZPAL F .XXVI/2 0.18 0.05 0.18 0.16 42°

R emarks. - Maximum angle m a esured by Ei ckhoff (1970) in H. ap erta a mounts
'to 46°. T est com po se d of very fi ne grains. The str uc tu re of wall w as assigne d b y
Ebner (1973) t o type C - " th in-layered" without qua r tz .

Oc currenc e. - H oly Cross Mt s.: K owala (S. cost atus Zones) ; Karnisch e Alpen
(Cephalopod enkalk, do VI) ; Rheinisch es Sch iefergebirge (Da sb erg- a nd W ocklum
Stufe, do V , VI) ; N. A m e ri ca (Mi ssissip pia n) .

Hyperammina caruit hiaca Ebner, 1973
(p l. 13: 3-4)

1973. H y perammina carnica Ebner : 404, pl . 5: 1- 6 (h ere ea r lier sy nony m y).
1974. Hyperammina " car nica" Ebner; Ei ckhoff : text -fig. 2: 7.
1974. Hyperammina car in th i aca, n om. nov., Ebne r: 309.

Mater ial. - T wenty-three speci mens w ith preserved prol oculi and fragm ents
of the second cham ber, as w ell as se veral dozen speci mens of p r ol oculi and frag
m ents of the second chamber pr ob ably bel onging to this species.

Dimensions (in mm) :

ZPAL F.X X VI/3
ZPAL F.XXVI/4

Length

I-.__._.- ~::~ - -1----
0.11
0.10

max.

0.16
0.11

proloculus
(/J of

0.19
0.13

Remar k s. - Specimens fr om the Holy Cross Mts. have their p r ol oculi co m posed
of a much finer material than the secon d cham ber which is m ade u p of coarse
qua r tz grains 0.06 mm in m a x imum diameter and a small amount of cement. This
d ifference in s tr uctu re is considerably le ss visib le in specim en ts illustrated by Ebner
(1973) and Eickhoff (1973a). The specimens from the Holy Cross Mts. have their
p r olo culus a lso considera b ly m ore distinctly separa ted from the secon d chamber
than those illustrated by Eickhof f (1970, 1973a, 1974). In the sha p e of its p roloculus,

.H. carinthiaca is sim ilar to H. m enden a Ei ckhoff (1973b ) from which it d iffers,
however, in a somewha t large r d iameter of prol oculus and irregularly winding
of the secon d chamber .

Occurrence. - H oly Cross Mts.: K owala (S. cost atus Zones) ; Har z (dm, do 1 
do VI) ; Karnische Alpen (Slumphorizont, do Ut - do II~; Cephalopodenkalk,
do VI) ; Rheinisch es Sch iefergebirge (Adorf -, Hemberg-, Dasberg- and Wocklum
S tufe, do I - do VI) .

Hyperammina rockfordensis Gutschick et Treckman, 1959
.Ipl, 13: 1-2)

1959. H y pera m m i na ro ckford ensis Gutsch ick et T r eckman: 238, pl . 34: 1-4, text-fig.
1 A-C.
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1973. Hyperammina rockfordensis Gutschick et Tr eck man ; Ebner: 401, pI. 1: 3,..
pI. 4: 1-4 (here earlier synonymy).

Material. - Seventeen well preserved specimens.

Dimensions (in mm):
Length

ZPAL F-.X~~I/5 - --I'._- 2.40

ZPAL F.XXVI/6 1.07

(/J of the
2nd chamber (/J of

I
proloculus

min. max.

0.08

I
0.16 0.08

0.06 0.10 0.08

Remarks. - H. rockfordensis differs from H. kahlleitensis Blumenstengel in a ·
more elongate outline of proloculus, gradual passage of proloculus in to the second'.
chamber and a small increase in diameter of the second chamber as a result :of .
growth. i

Occurrence. - Holy Cross Mts: Kowala (S. costatus Zones) ; Karnische 'Alpen
(Bunte Flaserkalke, do 1I(:l; Cepha lopodenka lk , do VI) ; Rheinisches Schiefergebirge 
(Adorf-to Ga t tendorfia -Stufe, do 1-cu I) ; 'I'htiringen (do II) ; N. America (Upper '
Devonian, Missi ssippian).

Hyperammina stabilis Blumenstengel, 1961
(pI. 13: 5)

1961. Hyperammina stabilis Blumenstengel : 323, pI. 2: 21-23.
1970. Hyperammina stabilis Blumenstengel ; Eickhoff: 233, pI. 30: 5-7 (here earlier '

synonymy).
1973. Hyperammina st abilis Blumenst engel: Ebner: 403, pl . 4: 5-6 (here the remain- ·

ing synonymy).
1974. H yp erammina stabilis Blumenstengel ; Eickhoff: text-fig. 2: 15.

Mat er ial. - Thirty specimens w it hout proloculus.

Dimension s (in mm):

Length

(/J of the
2nd cha mber angle

ZPAL F.XXVII7 0.72 .

min.

0.08

max.

0.18

Remarks. - The revision of H. stabilis was conducted by Eickhoff (1970) who 
included in the syn onymy of this species several North American forms.

Occurrence. - Holy Cross Mts: Kowala (S. costatu5 Zones); Rheinisch es Schie
fergebirge (Dasberg- to Ga t ten dorfia-Stufe, d o V - cu I); 'I'hti r ingen (do II); N. Ame
ri ca (Upper Devonian, Mississippian).

Hyperammina eickhoffi sp. n.
~ (pI. 14: 1- 2)

Holotype: ZPAL F.XXVI/8; pI. 14: 1.
Type horizon: Upper Devonian, S. costa tus ·Zon es.
Type locality: Kowala , H oly Cr oss Mt s., Poland.
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D er i v at io n of the name: In honor of Dr. Gun th er Eickhoff , researcher of De
vonian Foraminiferida.

D i agnosi s. - A spec ime n of Hypera mmina with a shor t, ex tending, calyxlike
s econd chamber.

Material. - A hundred and thirty va riously preserved specimens. '

Dimensions (in mm):

(/) of the

I
Length 2nd chamber (/) of ' (/) of

anglep ro locu lus aperture
min. max .

'ZP AL F.XXVI/8 0.32 0.04 0.35 0.035

·1
0.29 85°

ZPAL F.XXVI/9 0.16 0.08 0.19 0.064 0.13 60°

D escr ip t io n. - P roloculus oval, 0.05-0.07 mm in diameter in megalospheric
·and 0.02- 0.03 mm in mi cro spheri c forms , gradua ll y. a nd smooth ly passing into the
·second chambe r which Extend upward in ca lyx -like form. Aperture round, 0.4 mm
in maximum diameter. Proloculus and in it ia l part of the second chamber composed
of f ine-grained materia l, upward the second chamber consis ts of fairly coarse,
ang ula r q uartz grains 0.06 mm in maximum diameter , with an admixture of a
small amount of cemen t. Inside surface of the wall of the se con d chamber is
smooth.

Remarks . - In the calyx-like shape of its second chamber, H . eickhoffi is sim ilar
to H . aper ta from which it differs, however, in a considerably larger angle of .the

.second chamber (the la rgest angle measured here by Eic khoff (1970) amounts to 46°)
.and considerably h igher degree of coarseness of the material of whic h the secon d
.ch amber is composed.

Occu.r r ence. - Holy Cross Mt s.: Kowala (S. costatu.s Zones).

Fam ily Saccamminidae Brady, 1884
Subfamil y Hemisphaerammininae Loeblich et Tappan, 1961

Genus Hemisphaerammina L oeblich et Tappan, 1957
Hemisphaerammina aff. br ady i L oeblich et Ta ppan, 1957

(pI. 14: 5-6)

D escr i pt i on. - Test subhemispherical in lateral outline and ir reg ula r ly rounded
in dorsal view. Base flat oval to subcir cu lar in outline. Angle between test wall

· and ba se nearly right. Maximum dia meter of tes t occu rring halfway the height
between base and upper surface. Test composed of very coarse quartz grains 0.03

<,0.05 rom in diameter.
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R emarks---: In its hemispher ical outline and flat base, the fo rm described is
most similar to H. bradyi (Loeb lich and Ta pp an, 1957: pI. 72: 1) from which it
differs, ho wever, in a somewhat mo re ir regular dorsal ou tl ine and cons iderably
coa rser ma teri al of whic h its test is composed.

Occu r r en ce. - Holy Cross Mts.: Kowala (S. costatus Zones).

Genus? Tholosina Rhuinbler, 1895
? Tholosina mult ifistulata Langer, 1969

(pl. 14: 3, 4; pl . 15: 1)

1969. Tholo sina multifistu lata Langer: 48, pl. 2: 1-3.

Ma teri al . - Fifty well preserved spe cime ns.

Dimensi ons (in mm):

I
(/J of height (/J of
test base

--- -_.

ZPAL F.XXVII12 0.36 0.24 0.32
ZPAL F.XXVIII3 0.48 0.26 0.43
ZPAL F.XXVII14 0.47 0.23

number of
protuberances

11
11

Rem ar k s. - Specimen s from th e Holy Cr oss Mt s. diff er f rom the holotype of
Th. multifistul ata in so me wha t smalle r dimen sions of pro tuberances which are
on the who le 0.016-0.020 mm long, except for very large specimens in which some
pro tuberances reach 0.03 mm in length. In most sp ecimen s of th e Holy Cros s Mts.
no ape rtures occur on the ends of protuberances, except for some few protu
berances te rminating in apertures, but it is very di fficult to ascertain whether these
are natural apertures or damag ed specime ns . Mos t protuberances are composed
of single, la rge quartz grai ns: A certain doubt occurs he re, namely the question
whether the specimens from the Holy Cro ss Mts. belong to the genus Tholosina,
which has aper tures at its base or, maybe, to the Hemisphaerammina' in which no
a pertures occur. Th e scpecimens ,described are identical, in ' sha pe dimensions of
test, with th ose of T. multi f i stulata from Karnische Alpen. The original description
'of those specime ns doe s not include re ma r ks on the situa ti on of apertures.

Occu r r ence, - Holy Cross Mts.: Kowala (S. ostatuts Zone s); ? Rheinisches .
Schiefe rgebirge - Kellerwald (do II); ? Karnische Alpen (do V - do VI).

Subfamily Psammosphaerinae Haeckel, 1894
Genus Psammosphaera Schulze, 1875
Psammosphaera cava Moreman, 1930

(pl . 15: 3, 5, 6)

1930. Psammosphaera cava Morem an : 48, P I. 6: 12.
1971. Psammosphaera cava Moreman; K ri stan-Tollmann: 255, te x t-fi g. 2-3 (here

earlier synonymy). .
1973. Psam mosphaera cava Moreman; Ebner: 408, pl. 7: 1-5 (here ealier synonymy).

Mat er ial. - Eight well preserved specimens.
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Dimension s (in mm):
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C/J of test

ZPAL F.XXVIII 5 0.32
ZPAL F .XXVI/16 0.41
ZPAL F.XXVIII7 . : 0.38

. Remarks. - Specimens co mposed of sm a ll, angular qua rtz grains abou t 0.03 m m
in diameter (p l. 15: .5 and 6) a n d of di stinctly coa rser ones about 0.06 mm in
diameter (pl. 15: 3) occur a m on g th ose of the Holy Cross Mts. On the other hand,
no specimens of type C (thin-l ayered, w itho ut qua rtz), fou n d by Ebner (1973) in
K a rn isc he Alpen, w e re a mon g them.

Occurr ence.~ Holy Cross Mts.: K owala (S. cost at us Z on es) ; Karnische Alpen
(L ow e r Silurian, Upper Devoni an - Bun te Flase rkalke, do II (3, Cephalopodenkalk,
do VI - cu I) ; Rheinische Schiefergebirge (Adorf~Wocklume r-Stufe) ; Thiiringen
(Silurian) ; Gotland (Ordovici an, Siluria n ); N . Amer ica (Ordov ician, Silurian, De
v on ia n, Mi ssi ssippian) ; Australi a (P ermian).

Subfamily Saccamininae Brady, 1884
Genus Saccammina Sars, 1869

Saccammina i ngloria Bykova , 1952
(p l. 15: 2)

1952. Saccammina i ng lo ria Bykova: 18, p l. 1: 6-8; pl. 2: 1- 2.

M aterial. - Ten well preserved specimens .

Dimensi on s (in mm):

I
C/J of height ¢ of
test (including neck) a per ture

ZPAL F.xXVIII8 I 0.40 0.48 0.11

Remarks. - Specimens described by Bykova (1952) are marked by a very high
degree of the varia b ility of aperture. All speci m ens of the Holy C ross Mts. have
their a pe rtu re m ounted on a sh ort n eck and are most si m il a r t o those illustra ted
b y Bykova (l.c.) on pl. 1: 6.

Occurrence. - Holy . Cross Mts.: K ow ala (S. costatus Zones); USSR: Russia n
Platf orm (Upper Famennian, Turgeniev Bed s).

Saccammina sp .
(pl. 15: 4)

M ateriql. - Three specimens .

Dim ensi on s (in mm):

ZPAL F.XXVI/19

¢ of
specim en

0.27

height

0.29

C/J of .
apertu re

0.08

D escrip t ion - T est subspher ical in ou tline, com posed of angular quar tz grains
0.016-0.035 m m in size. Attachment t ra ces lacking. Fairly large, round aperture.
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Remar k s. - T he for m desc ribed diff er fro m S. i ngl or i a in the lack of neck on th e
a pex of te st.

Occu r r ence. - Hol y Cross Mt s. : K owa la (S. costat us Zones).

Genus Pse udastrorhiza Eisenack, 1932
Pseudastrorhiza conica Gutschi ck , Weiner et Young, 1961'

(p l. 16.: 1)

1961. Pseuda strorhiza con ic a Gu ts chic k, Weiner et Young: 1202, pI. 148 : 7, 14, 15, 18;

text-fig. 3-17, 24.
1969. Thu ra m m i na d . con i ca (Gutschick , Wei ner e t Young): Langer: 46, pl . 1: 15-17.

Materia l . - Four spe cimens.

Dimensions (in mm):

0.16-
8 0.24ZPAL F .XXVI/20

C/) of
central

cham be r
I Ir-:--I-

numbe r
of p r o
jections

length
. of p r o
jecti ons

C/) of pro ject ions

min. max.
(at the (at the

end) base)

0.032 0. 112

. R emark s. - In ce r ta in specime ns of the H oly Cross Mts., some projecti ons a re
devoid of apertures on thei r ends , wh ile in some other proj ections (of the same
s peci mens) projec tions do occur, but these projections are, on the w hole, sh or te r ,
irregula r ly terminating a n d gi ving impression as if being f ormed as a result of
da mage. The lack of apertures would indica te th at this species belongs to the genus
Pseudast r orh iza a nd not, as suggeste d by Lange r (1969), to Thurammina. '

Occu r r ence. - Holy Cr oss Mt s. : Kow ala (S. cost aius Zon es); Karnisc he A lp en
(Ce pha lopo denka lk , do VI) : N . America (Mississippia n) .

Genus Thu ram m ina Brady , 1879
Thurammina congesta Gutsch ick, Weiner et Young, 1961

(pI. 16: 3)

1961. T hurammina congesta Gutsch ick , Wein e r et Yo ung : 1208, pI. 148: 1- 3, 8- 10
(n on 4, 5); text-fig. 4 : 3- 6, 16.

1973. Thurarrimina congesta Gutsch ick , Weine r e l Young ; Eb ne r : 409, p l. . 7: 8-9
(he re ea r lier ,syn onymy).

M at erial . - Five we ll preserve d specimens.

Dimensions (in mm):

ZPAL F .X XV I/21

C/) of
ce n tral

cha mbe r

r-- - r-
0.21 I

num ber
of p ro 
jections

4

length
of p r o
je ctions

0.02 5

0.03

C/) of projections
---- -,-----

min. max.
(a t the (at the

a perture) base)

--:=-1- 0.032
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Remarks. - Specimens of the Holy Cross Mts. vary considerably in the number
and distribution of neck-like projections. As compared with specimens illustrated
by Gutschick et al. (1961, pl. 148: 4 and 5), they decidedly differ in the subspherical
shape of their central chamber. Most specimens, illustrated by G utschick et al.
(1961) as T. congest a, were included later by Mound (Ul6lll. in other species what,
at least in some cases, see ms to be groundless. In the outline of their central
chamber and shape of projections, the speci m ens of the Holy Cross Mts. are most
similar to those illustrated by Ebner (1973) from the Upper Devonian of Karn is che
Alpen and by C onkin et al. (1968) from the Mississippian of North America .

Occurrence. - Holy Cross Mts. : Kowala (S. costatus Zones) ; Karnische Alpen
(Cephalopodenkalk, do VI); 'I'htiringen (do II) ; N. America (Mississippian).

Thurammina tubulata Moreman, 1930
(pl. 17: 2-3)

1930. Thurammina tubuLata Moreman: 52, pl. 5: 8.
1968. Thurammina tubuLata Moreman; Mound: nO,pI. 7: 3-4 (here ea r lier

syn on y m y).

Material. - Twenty-eight va riously preserved speci me ns.
Dimensions (in mm):

(/) of (/) max. mean (/) of
length number of

central (p rojection projections
chamber included) of pro- at aperture

projections

jections
J

ZPAL F.XXVI/22 0.48 0.64 0.11 0.048 10
ZPAL F.XXVI/23 0.37 0.48 0.064 0.048 8,

Remarks. - In the outline of central chamber and development of neckslike
projections, the specimens of the Holy Cross Mts. are identical with those illustrated
by G u tsch ick et al. (1961) from the Carboniferous of North America, and differ
from them only in som ew ha t smaller tests (0.30-0.50 mm), From the Silurian
speci mens, illustrated by Mound (1968), they diffe r in 'som ew h a t larger projections.

Occurrence. - Holy Cross Mts.: Kowala (S. costatus Zones) ; Karnische Alpen
(Cephalopodenkalk, do VI) ; N. America (Silurian, Mississippian).

Thurammina tubulata fixa Langer, 1969
(pI. 16: 4)

1969. T huramminet tubuLata fixa Langer : 48, pl . 3: 2-7.

Material. - Two specimens.

Dimensions (in mm) :
(/) of projections I

(/) of length
- - -

central of pro- min . max. Inumber of

chamber jections (a t apert- (at base) . projections
ure) I

- ---

IZPAL F .XXVI/24 0.43 0.06-0.07 0.03 0.05 10
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RemarKs. - Specimens of the Holy Cross Mts. differ from th e holotype only in
having a flat basal su rfac e which, in the holotype, is slightly concave.

Occur r en ce. - Holy Cros~ Mts .: Kowala(S. costatus Zones) ; Karnische Alpen .
(Cephalopodenkalk, do VI).

Thurammina aff. diforamens Ireland, 1956
(pI. 17: 1)

Materia l. - Five spe ci m ens .

Dim ensions (in mm):

ZPAL XXVI/25

¢ of cen t ra l
chamber

0.32

¢ of proj ecti ons
at aperture

Q.040

D escr i pt i on. - Test with an elongate outline of cen t ra l chamber a nd with two 
n eck-like pr oje ctions situa ted on opposite sides. Passage of cen t ra l chamber into .
projections is fluent and gradual and, consequently, it is difficu lt to trace a boundary
between them. Central chamber 0.30-0.50 mm and projections, near . aperture, .
0.04-0.05 mm in diameter.

Rem~rks. - The presence of two projections makes the form described most ,
similar to T. diforamens Ireland from which it differs, however, in an elongated
ou tline of central chamber, whereas in T. d ijoramens, descr ibed by Ireland (1956) ·
and specimens of this species of 'I'hiiringen and Rheinisches S chiefergeb ir ge (Blu m en 
s te nge l 1961, Eickhoff 1970, 1973a, b), this chamber ' is distinctl y spherical and:
projections are long and thin ov er their whole length.

Occurrence. - Holy Cross Mts.: Kowala (S. cost atus Zones).

Thurammina aff . quadritubulata Dunn, 1942
(pl. 16: 5)

1970. Thurammina aff. quadr i t u bu la ta Dunn: Eickhoff: 244, p l. 31: 7-8.

Material. - Thirte en specim ens.

Dimensions (in mm):

I
¢ of cen t ra l - , . length of

I
number of

chamber projections projections

ZPAL F.XXVI/26--,- 0.19 I 0.03 '-1 4

Remark s. - Specimens identical with those described by Ei ckhoff (1970).
Occurrenc e. - Holy Cross Mts. : K ow ala (S. costa tus Zon es) ; Rheinisch es Schi ef er- 

gebirge (Wocklum-Stufe, do VI).

Thurammina sp. A Blumenstengel, 1961
(pl. 16: 2)

1961. Thurammina sp. A ~lumenstengel: 319, pl. 17: 12-13.
1970. Thurammina sp. A Blu menstengel; Eickhoff: 244, pl . 31: 9-10.
1973a. Thurammina sp . ·A Blurnenstengel; Eickhoff: text-fig. 3: 26.
1973~ Thurammina sp. A Blumenstengel: Eickhoff: pI. 2: 14-15.
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Material. - Twenty-five specim ens.

---- /1-------\- ._- - -- --,- ------
' ZP AL F.XXVI/27 0.43 0.13 0.048

Dimensions (in mm):

C/J of
central

chamber

length
of pro
jections

C/J of projections

min

0.064

number
of pro
je ctions

11

Remarks. - Specimens of the Holy Cross Mts. are on the whole larger than
those described by Blumenstengel (1961) and have a larger number of projections,

_but are very sim il a r to speci m ens of Thuraznmina sp, A illustrated by Eickhoff
(1973b) from the Upper Devonian of Rheinisch es Schiefergebirge.

Occurrence. - Holy Cross Mts.: Kowalf (S. cost atus Zones); Thiiringen (do I,
do II, do V); Rheinisches Schiefergebirge (Wocklum-Stufe , do VI) .

? Thurammina sp. 1
(p l. 17: 5)

Material. - One specimen .

Dimensions (in mm):

I length
I

thickness number of
tubercles

-ZP AL F.XXVI/28 T 0.65
r- --

0.16 11

D escription. - Test cu boida l in ou tline, wit h e le ven sma ll tubercles , terminating
.in apertures, irregularly di stributed on its walls. Wall com posed of fairly coa rse
quartz grains , with a small amount of cemen t.

Remarks. - In it s e longa ted outline, the test described resembles that · of
T. rectangularis Ireland (1956; text-figs. 3-8), but differs from it in larger size and '

< ma lle r number of tubercl es.
Occurrence. - Holy Cross Mt s.: K ow ala (S. cost atus Zones).

Subfamily Tolypammininae Cushman, 1928
Genus Tolypammina Rhumbler, 1895

Tolypammina bulbosa (Gutschick et Treckman, 1959)
(pI. 17: 6, pl. 20: 4)

"1959. Ammovertella bulbosa Gutschick e t Treckman: 247, pI. 37: 4-5, 8-9.
1973. Tolypammina bulbosa (Gutschick et Treckman) ; Ebner: 412, pl. 8: 1 (h ere

earlier syn on ymy).

Material. - Ten specimens .

Dimensions (in mm):

I
C/J of the secon d ch a m ber I C/J oflength I near proloculus \ proloculus

---- - ~-

l
_ _ e_ __

I
ZPAL F.XXVI/29 0.32 0.08 I 0.14I
ZP AL F.XXVI/30 0.59 0.14 0.24
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Remark s. - Cf. Ebner (1973).
Occurrence. - Holy Cross Mts.: Kowala (S. costatus Zones) ; Karnische Alpen

(Cepha la poden k a lk, d o VI) ; N. America (Upper Devonian, Mississippian).

Tolypammina ger sterensis Conkin et Conkin, 1964
(pl. 18: 1-2)

1964. Tolypammina ger st erensi s Conkin et Conkin: 37, pl. 2: 42-44.
1968. Tolypammina gerst erensi s Conkin et Conkin; Conkin et al.: 164, pl. 3: 19-27.

Material. - Fifty speci mens.

Dimensi on s (in mm) :

(j) of coiled
part

number
of whorls

erect part

length (j)

ZPAL F.XXVI/31 0.40 11/2 0.88 0.11
ZPAL F.XXVI/32 0.38 11/2 0.80 0.19

(
Remarks. - In a general manneI.: of coiling, the test of T. gersterensis is most

similar to that of T. i r re gu l ar is Blumenst engel which, however, has 2-3 whorls.
Specimens of T. gersterensi s, the sa m e in fa ct as other spe cies of the genus Toly
pammina, di splay suc h a h igh degree of ontogenetic variability that there are
practically no two speci mens id entical w ith one another. They are related by the
presence of a hemicircular proloculus and a planispirally coiled test in the initial
part of one to 11/ 2 whorls.

Occurrenc e. - Holy Cross Mts.: Kowala (S. costatus Zones); N. America (Upper
Devonian, Missi ssippian).

Tolypammina irregularis Blumenstengel, 1961
(pI. 17: 4, pl. 18: 4, 6)

1961. Tolypammina irr egul ar is Blumenstengel: 324, pl . 2: 25---28, 31.
1973. Tolypammina irr egularis Blumenstengel; Ebner: 413, pl. 1: 1, 4; pl, 8: 2-3

(here ea r lier synonymy).

Material. - A hundred and six ty va ri ous ly preserved specimens.

Dimensions (in mrn):

ZPAL F.XXVI/33
ZPAL F.XXVI/34
ZPAL F.XXVI/35

(j) of .coiled
part

0.26
0.~8

0.64

number of
whorls

Remarks. - cr. Ebner (1973).
Occurrenc e. - Holy Cross Mts.: Kowala (S. costatus Zones) ; Thilringen (do

II-cu I) ; Karnische Alpen (Slumphorizont, do 18- do II~, Bunte Flaserkalke, do
II 13, Cephalopodenkalk, do VI); Rheinisches Schiefergebirge (Hemberg-, Dasberg-,
Wocklum-Stufe, do II - do VI).

7 Acta Palaeontologlca Polonlca Nr 3-4/83
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Tolypammina minuta sp. n .
(p l. 19: 1-5)

Holotype : ZPAL F.XXVI/42; pl. 19: 5.
Type horizon: Upper Devonian, S . costatus Zo nes.
Type locality : Kowala, Holy Cross Mts., Poland.
Derivat ion of the name: Lat. m inuta = minute, tiny.
Diagnosis. - An irregularly winding Tolypammina, with a very sm a ll diameter

of its second chamber (0.02-0.05 mm) and a sm a ll , attached, proloculus.

Material. - Fifteen specimens, m ostly attached inside the tubes of other species
of foraminifers.

Dimensions (in mm):

0.025

(/) of
proloculus

max.

0.030
0.040
0040
0..035
0.050

of the
chamber

0.025
0.020

1--m-i-n2_. n_~_----'--------1

I
0.80

0.70
0.29
0.36

size of
specimen

ZPAL F .XXVI/38
ZPAL F.XXVI/39
ZPAL F .XXVI/40
ZPAL F.XXVI/41
ZPAL F .XXVI/42

Description. - Proloculus hemicircular, a tta ch ing, 0.025 mm in diameter. The
second chamber tubular or hemitubular, irregularly winding, very small in dia- ·
m eter (0.02-0.05 mm). Walls very thin, sm oo th .

Remarks. - This form occurs most frequently in much larger hemitubular
fragments of te sts of other species of the Tolypammina. The walls of T. minuta
f requently fu se with each other, f orm ing larger ass emblages. Other specim ens of
T. m inuta, intermingling with con siderably larger species of the Tolypammina and
form ing the so- ca ll ed "microreefs" were also found. The spe ci es described differs
f ro m other known Tolypammina in very sm a ll dimensi on s and, conse q uen tly, very
f ine -graine d material of which its te st is com posed.

Occurr ence. - Holy Cross Mts.: Kowala (S. cost at us Zon es).

Tolypammina sp . 1
(pl. 18: 3)

Mater ial. - Twenty specimen s.

Dimensions (in mm):

(/) of coiled
part length

erect tube

ZPAL F.XXVI/37 0.29 0.56 0.11

D escrip t ion. - The Irregularly coil ed"in its in iti a l part, composed of 11/ 2 to
3 whorls : in further pa rts, irregula rl y winding and, in some sectors, tubular or,
par tl y, hemitubular.

Remark s. - The form des cribed is rel ated, in a general appearance of its te st, .
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to T . i r r egu lar is Blumen stcnge l from which it dif fers in an irregular manner of
coiling of the initial part of test.

Occurrence. - Holy Cross Mt s.: K owala (S. cost at us Zones).

Tolypammina sp . 2
(p l. 18: 5)

1970. To lypammina sp, Schneider: 92, pl. 1: 2-17.
1973b. Toly pammina sp. sensu Schneider; E ickhoff: 426, pl . 2: 21, 22; pl. 4: 14, 15.

Mat erial. - For ty spe ci mens.

Dimensions (in mm):

C/J of the

length C/J of 2nd chamber
proloculus

min. max.

ZPAL F.XXVI/36 0.88 0.06 0.08 0.11

R emarks. - The spec im ens fo u nd are id entical with those d esc ribed by Schnei
der (1970). Cf . Ei ckhoff (1973b) .

Occurrence. - H ol y Cross Mts.: K owala (S. costatus Z on es); Harz (Nehden
Hernberg-Stufe, do II - d o IV) ; R hein isches Schiefergebirge (Hamberg- t o Ga tten
d or fi a -S tufe, do III - cu I).

Suborder Fus ulinina Wedekind, 1937
Superfamily Parathuramminacea Bykova, 1955

Family Moravamminidae Pokorny , 1951
Sub family Earlandiinae Cum mings, 1955
.Genus Paratikhinella Reitlinger, 1954
Paratikhinella cannula (Bykova, 1952)

(p l. 20: 1-2)

1952. Ti k h i n ella cann u l a Bykova: 32, pl . 8: 10, 11.
1970. Paratikh inella cannula (Bykova) ; Ei ckhoff: 250, pl . 32: 6-11 (h ere ea r lie r

syn on y m y).

Material. - Si xty specimens, including micro- and rnegalospheric forms.
/'

Dimensions (in mm) :

C/J of the ! C/J of I
C/J of 1st cha m ber pseudochambers I length of

proloculus

I length Inumber 1

specimen
min. max.

PAL F .XXVI/43 0.020 0.032 0.038 0.038- 9 0.91
0.16 -

PAL F.XXVI/44. 0.048 0.037 0.040 0.048- 7 0.75
0.144

Z

Z

R emarks. - Cf. E ickhoff (1970).
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Occurrenc e. - Holy Cross Mt s.: K owala (S. costatus Zones) ; Rheinisch es Sch ie 
fe rge birge (Da sb erg-Wocklum-Stufe, do V - do VI); R ussian P la tform (Frasnian);
Mor a via (Lower Tour na isian).

Subfa mily Mor avammininae Poko rny , 1951
Genus ? Moravammina P okorny , 1951

? Moravammina constricta Eickh off , 1970
(pl. 20: 5)

1970. Moravammina ? cons t rict a Eickhoff: 255, p l. 32: 1-5, text-fig. 7.
1973b. Moravammina ? con stricta Eickhoff ; Eickhoff: 428, pi. 3: 11-12.

Material. - Two specimens in the form of broken-off erect parts of the second
'cha mber .

Dimensions (in mm):

(/> of coiled
part

(/> of
proloculus

(/> of the
2nd chamber

min. max.

Z PAL F.XXVI/45 0.22 0.03 0.024 0.033

Remarks. - Specimens of ? M . const rict a of the Holy Cross Mts, consist of
11/ 5 w h orls. The whole initial part, including prolo culus, is a ttache d as far as the
'end of the fi rst whorl. They differ f rom spec imens of Rhein isches Schiefergebirge
only in the lack of the erect part of the secon d ch amber w hich was probably
de stroyed.

Occu r r en ce. - Holy Cross Mt s. : Kowala (S. cos tatus Zones) ; Rheinisch es Schie
fergebirge (Dasberg- and Wocklum-Stufe , do V - do VI).

? Moravammina sp. r
(pi. 20: 6)

M at erial. ---;- Six specimens, witho ut proloculi.

Dimension s (in mm) :

ZPAL F.XXVI/46

(/> of coiled
pa r t

0.22

(/> of th e 2n d ch amber,
in dista l pa r t

0.048

D escr i p t io n . - In the initial part, test coiled, compose d of 11/ 4 to 111% whorls.
Dista l pa r t of the second cha mber straight, tubular. The coiled part of the second
ch amber was attached. The second ch amber 0.03 mm in minimum diameter and
to 0.05 mm near aperture.
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Remar.ks. - Specimens of the Holy Cross Mts. are almost identical with those
described by Ebner (1973: pI. 9: 1-2) as Foraminifere sp. A from the Lower
Carboniferous of Karnische Alpen, but in some of them the distal part of the
second chamber is erect. In all likelihood, these specimens belong to the species
? M. constricta and their initial part was destroyed.

Occurrence. - Holy Cross Mts.: Kowala (S. costatus Zones).

? Moravammina sp. 2
(pl. 20: 3)

Material. - One specimen.

Dimensions (in mm) :

Cb of the
2nd chamber

ZPAL F.XXVU47

length of
specimen

0.63

min.
- -----i----- ---

0.06

--,--- - - - --- --

max.

0.08

Description. - In the initial part, test coiled, having one whorl only. The distal
part of the second chamber erect. The coiled part with traces of attachment.
Proloculus not preserved.

Remarks. - The form described differs from the specimens of ? M. sp, 1 in
having one whorl only and in a larger diameter of the second chamber.

Occurrence. - Holy Cross Mts.: Kowala (S. costatus Zones). ,

Family Tournayellidae Dain, 1963
Genus Septatournayella Lipina, 1965

Subgenus Septatournayella (Eoseptatournayella) Lipina, 1965
Septatournayella (Eoseptatournayella) rauserae potensa Durkina, 1959

(pl. ·20: 8)

1955. SeptatournayeHa rauserae Lipina : 40, pl. 4: 2, 6, 7 (non pl. 3, 14, pl. 4: 1,
3-5).

1959. SeptatournayeHa potensa Durkina: 142, pl . 1: 13-16.
1973. SeptatournayeHa . (EoseptatournayeHa) rauserae potensa Durkina ; Ebner:

417, pl . 2: 4, pl .' 9: 6-7 (there earlier synonymy).

Material. - A hundred and ten well preserved specimens.

Dimensions (in mm):

I Cb of te st
---- -,~._~~---~--

I

ZP AL F.XXVI/48 I 0.256

Remarks. - Cf. Eickhoff (1970).
Occurrence. - Holy Cross Mts.: -Kowala (S. costatus Zones); Karnische Alpen

(Cephalopodenkalk, do VI) ; Rheinisches Schiefergebirge (Dasberg-, Wockium-, and
Gattendorfia-Stufe, do V - cu I) ; Russian Platform (Upper Devonian, Tournaisian).
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Subgenus Septatournayella (Rectoseptatournayella)
Brazhnikova et Rostovceva, 1963 '

Septatoumayella (Re ctoseptatoumayella) chappelensis
Gutschick, Weiner et Young, 1961

(pI. 20: 7 )

1961. Ammobaculites chapp el ensi s Gutsch ick , Weine r e t Y oung: 1218, pl. 149:
19-22; tex t-fig . 3: 25, text-fig. 4: 27.

1973. Sept at ou r n ayeHa (R ecto septat ournayeHa) ch appe lensis (Gutsch ic k, Weiner e t
Young) ; Ebner: 417, pl. 9:8-9 (h ere ear lier sy no n y m y).

Material. - Thirty w ell p reserved speci mens.

Dimensions (in mm):

ZPAL F.XXVI/49

__I,
i

C/:J of coiled
part

0.288

length of
erect part

0.096

C/:J of erect
part

0.064

Remark s. - In speci mens of the H ol y Cross Mt s.,' either the whole last pseudo
cha m ber , or part of last but on e an d last cham ber are erect. In the last-named
cases, the length of the e rec t part r each es a b ou t 0.2 mm.

Occurrence. - H oly Cross Mts : Kowala (S. cost at us Zon es) ; Karnische Alpen
(Cephalopode nka lk, do VI) ; Rheinisches Schiefe rgebirge (Hernbe rg-, Dasberg- ,
Wo cklum- und Ga t tendcr fia-Stufe, do 111 - cu I); .N. America (Mi ssi ssippian).
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EWA OLEMPSKA

GORNO-FAMENSKIE OTWORNICE Z GOR SWIE;TOKRZYSKICH, POLSKA

Streszczen i e

Praca zawiera opisy 31 gatunk6w skrzemionkowanych otwornic. Pochodza one

ze sk ondensowan ych utwor6w najwyzszego famenu, reprezentowanych przez wa

pienie przelawicajqce siE: z Iupkami ilastymi. Osady te naleza do g6rnej czesci

malzoraczkowego poziomu hemisphaerica-dichotoma oraz konodontowych poziom6w

cost atus. Wyr6:iniono dwa nowe gatunki otwornic - Hyperammina eickhoffi sp , n.

i Tolypammina minuta sp, n . WiE:kszosc badanych otwornic nalezy do aglutynu

[acych rodzaj6w Hyperammina, Thurammina i Tolypammina. Przedyskutowano zna- .

czenie stratygraficzne opi sanego zespolu ot wornic.

Otwornice wystepuja w badanych osadach wsp6lnie z pelagicznymi malzoracz

kami z rodziny Entomozoidae ("Entomozoen Okotyp" wg Beckera in : Bandel and

Becker 1975, Becker 1979) oraz bentoniczn ymi malzoraczkami ("Thuringer Ok o

typ": Becker 1979). Malzoraczki obydwu wymienionych typ6w zamieszkiwaly praw

dopodobnie spokojne, a przypuszczalnie glebsze i zimniejsze, wody otwartego morza

(Becker 1979). Stwierdzono r6wnie:i wystepowanie skupien otwornic tworzqcych

tzw. "mikr o-rafy", kt6rych powstawanie bylo zapewne, mo zliwe dz ieki bardzo

zwolnionemu tempu sedy me n ta cji (Schneider 1970, Wendt 1969).



UPPERMOST DEVONIAN FORAMINIFERS

EXPLANATION OF THE PLATES 13-20

All specimens from Kowala, .H oly Cross Mts., Famennian , Wocklumeria Stage, do VI..
Magnification approximate.

Plate 13

1-2. Hyperammina rockjordensis Gutschick et Treckman: la ZPAL E.XXVI/5,_
X 45; 1b fragment of the same specimen, X 300; 2 ZPAL F.XXVI/6, X 105.

3-4. Hyperammina carinthiaca Ebner: 3a ZPAL F.XXVI/3, X 70; 3b fragment of:
the same specimen, X 300; 4 ZPAL F.XXVI/4, X 120.

5. Hyperammina stabilis Blumenstengel: ZPAL F.XXVI/7, X 120.
6. Hyperammina aperta Eickhoff: ZPAL F.XXVI/2, X 300.
7. Glomospira sp .: ZPAL F.XXVI/1, X 100.

Plate 14

1-2. Hyperammina eickhojji sp.n .: 1 holotype, ZPAL F.XXVI/8, X 200; 2 ZPAL
F.XXVI/9, X 300.

3-4. ? Tholosina multijistulata Langer: 3 ZPAL F.XXVI/12, X 200, oblique basal
view; 4 ZPAL F.XXVI/13, X 200, side view.

5-6. Hemisphaerammina aff, bradyi Loeblich et Tappan: 5 ZPAL F.XXVI!10, X 200,.
top view: 6 ZPAL F.XXVIIll , X 200, side vi ew.

Pl a te 15

1. ? Tholosina multijistulata Langer: ZPAL F.XXVI!14, X 150, broken test showi ng
slightly rough exterior wall and smooth interior.

2. Saccammina ingloria Bykova: ZPAL F.XXVI/18, X 150.
3, 5, 6. Psammosphaera cav a Moreman: 3 ZPAL F.XXVI/15 X 200; 5 ZPAL

F.XXVI/16, X 150; 6 ZPAL F.XXVIII7, X 150.
4. Saccammina sp.: ZPAL F.XXVI/19, X' 300.

Plate 16

1. Pseudastrorhiza conica Gutschick, Weiner et Young: ZPAL F.XXVII20, X 120.
2. Thurammina sp, A Blumenstengel: ZPAL F.XXVI/27, X 130.
3. Thurammina congesta Gutschick, Weiner et Young: 3a ZPAL F.XXVII21, X 300;

3b fragment of the. sa me specimen, X 1000.
4. Thurammina tubulata j ixa Langer: ZPAL F.XXVII24, X 150, basal view.
5. Thurammina aff. quadritubulata Dunn: ZPAL F.XXVII26, X 300.
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Plate 17

1. Thurammina aff. diforamen s Irel and: ZPAL F.XXVII25, X 200.
2-3. Thurammina tubu l ata Moreman: 2 ZPAL F .XX VII22, X 140; 3 ZPAL

F.XXVI/2 3, X 200.
4. Tolypammina iTTegu laTis Blumenstengel: ZPAL F .XXV/33, X 300, basal v iew.

5. ? ThuTammina sp, 1: ZPAL F.XXVI/28 , X 200.
6. Tolypam m i na bulbosa (Gutschick et T reckman): ZPAL F.XXVI/29, X 250.

Plate 18

1- 2. Tolypamm ina geTst eTensi s Conkin e t Conkin: 1 ZPAL F.XXVI/31 , X 90;
2 ZPAL F.XXVI/32, X 105, tops views.

3. Tolypammina sp . 1: ZPAL F.XXVI/37, X 150, ba sal view.
4, 6. Tolypammirta i TTegu l aTis Blumenstengel: 4 ZPAL F.XXVI/34: X 120, top v ie w ;

6 ZPAL F.XXVII35, X 150, basal vi ew.
5. Tolypammina s p. 2: ZPAL F.XXVI/36, X 80, t op v iew .

Plate 19

1-'-5. Tolypam m ina m inu ta sp.n.: l a h ol oty pe ZPAL F .XXVI/ 38, X 100; 1b en la rge d
f ragment of the sa m e specimen, X 450; 2 ZPAL F.XXVI/ 39, X 1000; 3 ZPAL
F .XXVI/40, X 125; 4 ZPAL F .XXVI/4 1, X 200; 5 ZPAL F .X XVI/42, X 200
(1 , 3, 5, speci m ens of the T. minuta settle in th e inner parts of tes t of othe r ,
much large r hemitubula r fora m inifers).

Plate 20

1-2. PaTa t i k h i nella cannu l a (Bykova): 1a ZPAL F .X X VI/ 43, X 112: Ib en la rged
fragment of the sa m e specimen, X 1000; 2 ZPAL F.XXVI/44, X 200.

3. ? Moravammina sp. 2: ZPAL F.X X VI/47, X 120.
4. Tolypammina bulbosa (Gutschick et Treckman): ZPAL F.XXVI/30, X 120.
5. ? MOTavammina constTicta Ei ckhoff : ZPAL F.XXVI/45, X 300.
6. ? M orav ammina sp. 1: ZPAL F .XXVI/46, X 250.
7. Septatournayella (R ect osep ta tournayella) chappel en si s (G uitsch ick, Weiner et

Young): ZPAL F.XXVI/49, X 200.
,8. SeptatouTnayella (Eo septa tournayella) r ause ra e poten sa Durkina : ZPAL

F.XXVI/48, X 300.
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