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The Inoceramus beds, which is the term 
that Uhlig and Szajnocha used to replace 
Paul's older name the Ropianka beds, extend 
farthest in western Galicia in the vicinity of 
Gryb6w and Gorlice. For the last twenty years 
the Inoceramus beds in this area have been 
extensively studied by local and Viennese 
geologists, whose studies have resulted in a 
rich, descriptive, and controversial literature. 

These studies are controversial because 
the age of the Inoceramus beds has been re- 
vised several times. At first, according to Paul 
and Tietze, they were believed to be the same 
age as the Cieszyn beds, and therefore, Neo- 
comian. In 1893, Walter and Dunikowski 
dated them as Late Cretaceous. This new age 
launched a long-lasting controversy in the lit- 
erature, but as the geology of Carpathians 
slowly became known, there were more con- 
vincing arguments for a Late Getaceous age 
for the Ropianka beds. The original opponents 
of this theory ultimately became its zealous 
defendants and under its new name (the Inoce- 
ramus beds) the Ropianka beds are today 
placed in the Late Cretaceous. This theory 
was supported by Uhlig (1894), Szajnocha 
(18961, and lately by WiSniowski (1898), the 
latter in his study of the Inoceramus beds from 
another locality, the vicinity of Dobromil. 
Today, in Carpathian studies, the Late Creta- 
ceous age for the Inoceramus beds is widely ac- 

cepted and only Prof. Zuber (1899) still de- 
fends an Early Cretaceous age for these 
deposits. 

After completing in 1897 a study of the 
Eocene foraminifera from the oil-bearing beds 
in the vicinity of Krosno published in this 
journal (vol. 33), I consequently used this 
material in another study that deals with the 
practical application of these results for min- 
ing, and which also contains general comments 
on the geology of Carpathians. In that paper, 
I again raised the question of the age of the 
Inoceramus beds by pointing out the agreement 
between the foraminifera1 fauna from Potok 
and the Inoceramus beds, and formulating an 
opinion that the latter also belong to the 
Eocene, not to the Getaceousl. 

In this study of the foraminifera of the 
b e r a m u s  beds I must change somewhat the 
format of this paper from that used previ- 
ously, and present not only the purely pale- 
onotological aspect but include general com- 
ments on the geology of the Carpathians. To 
better explain the latter aspect, I also include 
lists of foraminifera from individual 
localities. 

In the vicinity of Gorlice, the Inoceramus 
beds occur in a broad belt south of the city 

[At this time the concept of Paleocene was still not 
used] 



extending from a northwesterly direction 
towards the southeast. This belt is not contin- 
uous, at least it is not present as such at the 
surface. These beds outcrop at the surface only 
in the deeper parts of the larger valleys, 
while on the ridges and hills they are covered 
by younger sediments. Therefore on a geologi- 
cal map, the Inoceramus beds are represented 
by extremely thin belts, rarely connecting 
with one another. The beds occur along the 
valleys of the larger streams, and are usually 
separated by belts of younger deposits. 

There is ample information about the 
petrology of these beds published by other au- 
thors. Here, we briefly summarize this with a 
citation from Prof. Szajnocha (1896) from his 
explanations to the geologic map of the area. 
According to Szajnocha "here we are dealing 
with hard, thinly layered, sandstones with 
calcite veins, rich in mica and small hiero- 
glyphs, and with intercalated sandy shales 
and claystones. The thickness of the Inocera- 
mus beds, the base of which in our area is un- 
known, cannot be precisely determined. When 
the base can be determined in the deeper val- 
leys, the Inoceramus beds usually reach a 
thickness of several tens, 40,50, or 60 meters." 

Naturally, Szajnocha refers here to the 
thickness of surface outcrops. Many boreholes 
drilled in these stratigraphic layers for crude 
oil reaching 500 m did not penetrate the base 
of these deposits. Assuming an average dip of 
the beds we always obtain a thickness of the 
Inoceramus beds of about 400 meters. However, 
this figure is still incomplete since drilling 
has not reached deposits beneath the base of 
the Inoceramus beds. 

The top of these beds is usually made up of 
red and gray clays, which had been formerly 
included in the Inoceramus beds. These red 
clays are now dated as Eocene since num- 
mulites have been found in the intercalated 
sandstones. However, evidence for a Creta- 
ceous age of the Inoceramus beds in this area is 
given by fragments of Inoceramus shells, and 
especially an ammonite "probably Phyllo- 
ceras ex gr. rouyanum" found next to a 12 cm 
long Inoceramus fragment in the village of 
Kwiaton (Szajnocha 1896). Various authors 

have different observations and opinions in 
respect to the relationship between the Inoce- 
ramus beds and the Eocene red clays. Accord- 
ing to Walter and Dunikowski (18921, the red 
clays lie directly above the Inoceramus beds 
forming their continuation, and are lower 
Eocene. According to Szajnocha (1896) the red 
clays with nummulite sandstones belong to the 
upper Eocene and lie transgressively upon the 
Upper Cretaceous. Zuber (1893) postulated an 
upper Eocene transgression on the Lower Ge- 
taceous. In his latest study, Uhlig (1894) con- 
cluded that the Eocene aspect of the Inocera- 
mus beds is not yet resolved and requires 
further study. 

The presence of foraminifera in the 
Ropianka Beds was originally established by 
Kreuz and Zuber, who found them in thin sec- 
tions of sandstones belonging to this level in 
the eastern Galician Carpathians. The 
foraminifera in the vicinity of Gorlice were 
first noticed by Uhlig. Having processed clays 
from this horizon from Desznica, Bartne, and 
especially from Grudna, he found foramini- 
fera such as Trochammina, Placopsilina, 
Polystomella. Uhlig stressed the need for 
more studies on these foraminifera, adding 
that the study area must be extended and 
sampled more frequently, if results are to be 
meaningful. 

When I undertook the study of foramin- 
ifera from these beds, I followed Uhlig's sug- 
gestion, and included more localities in my 
study, choosing ones in which the current 
drilling for oil allowed me also to obtain 
material recovered from greater depths. This 
will allow me to study the sedimentary 
deposits in their horizontal and vertical ex- 
tent. From the outcrops I only collected sam- 
ples from clay deposits, since this is the only 
material that provides well-preserved, iden- 
tifiable foraminifera. Material retrieved 
from the boreholes comes in the form of ditch 
cuttings, which are mostly clayey. These can 
be very easy washed, and the unwashed 
residues are used to match the well records 
concerning the nature of the sediments. 

The samples, on average 1 kg, collected 
from the outcrops sometimes include samples 
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of red clays. Perhaps it would appear inap- 
propriate to take the latter into account in the 
study of the Inoceramus beds. Yet, as all the 
authors conclude, the red clays occur in onnec- 
tion with the Inoceramus beds and cannot be 
separated from them cartographically. Due to 
the occurrence in the Inoceramus beds of gray 
clays that often accompany the red clays, it is 
almost impossible the delineate the precise 
boundary between the top of the Inoceramus 
beds and the overlying red clays in several 
outcrops. In the list of the localities and sites 
where foraminifera were sampled (given 
below), I always include a note if they are 

derived from red clays. Although I provide a 
list of foraminifera found in this type of sedi- 
ment, they can always be eliminated if one 
wishes to do so for his own purposes. Because 
of the undefinable boundary between the 
Eocene sediments and the Inoceramus beds, 
there is a possibility that the outcrop samples 
belong to one formation or the other. There is 
no doubt whatsoever to the fact that all sam- 
ples taken from the pits and drill holes belong 
to the Inoceramus beds. 

The following table gives a detailed list 
of species and their abundance at each 
sampled locality [Tables 1-21: 

[Table 1 .  Grzybowski's sample localities in the Gorlice Region. Numbers correspond to the those 
in the heading of the faunal occurrence table (Table 2)1. 
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[Table 2. continued.] 
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The foraminiferal fauna found in the 
Inoceramus beds, as presented in the above 
table, is quite uniform and not very rich. Of 
110 samples taken from different levels at 
eight localities, only 100 species were identi- 
fied. There were no major differences in the 
type of fauna between the higher and lower 
levels. The samples from deeper levels, recov- 
ered from drillings, show a great paucity of 
foraminifera in respect to species as well as 
the number of specimens, but this could be 
explained by presence of sandstones where the 
foraminifera are incomparably rarer. These 
samples could be compared with ones from 
clay deposits which also come from the bore- 
holes, in which the abundance of foraminifera 
is comparable to samples taken from outcrops. 
However, the abundance is relative, since it 
cannot be compared with the sometimes 
immense abundance of foraminifera found in 
the Miocene and Oligocene beds, and also in 
the Cretaceous beds from other provinces, 
where a small handful of clays sometimes 
provides thousands of specimens. On average 
about 1 kg of material was processed from 
each outcrop sample collected, which at best 
yielded about 200 - 250 individual 
foraminifers. Often, the first washing was 
unsuccessful and the boiling process had to be 
repeated several times before the sample 
would disintegrate completely, leaving a 
small number of foraminifera. 

It was impossible to identify the sediment 
horizons based on the recovered foraminifera 
as was done with the Eocene layers from Potok 
because of the small number of boreholes from 
which the material was collected. However 
in several places there are characteristic 
horizons, such as the presence of abundant 
Globigerina bulloides in the Bartne borehole 
at a depth of 342 to 350 m, or in association 
with other uncommon forms such as in the 
Kalinka Borehole in Ropica Polska at a 
depth of 198 m, or the common occurrence of 
Cyclammina gracilis in the Bartne borehole 
at 421 m. 

Lately, interest in exploration in the 
vicinity of Gorlice has decreased signifi- 
cantly, and relatively few new holes have 

been drilled. Moreover, the managers of the 
mines show little interest in the scientific 
results. In order to collect samples one must do 
so oneself. It was impossible to obtain continu- 
ous sampling, which is why we lack links 
between isolated localities. Therefore we can 
only speculate about the horizons in these 
deposits. With the exception of the occurrence 
of a few characteristic species, the fauna of 
the Inoceramus beds as a whole is quite 
uniform. The same species in the varying 
quantities are present in outcrops and in 
boreholes. 

This fauna is comprised exclusively of 
agglutinated and siliceous foraminifera and 
this characteristic is present here to a greater 
degree than in the younger Carpathian 
flysch, where the agglutinated forms occur 
together with calcareous forms which may 
dominant the assemblagez. This previously 
known feature of the foraminiferal fauna of 
the Carpathian flysch, along with the lack of 
calcareous mollusc shells or other calcareous 
animal remains, had been attempted to be 
explained as a secondary phenomenon 
whereby the remains were either leached out 
by chemical processes on the sea floor or by 
the circulation of water rich in carbonic acid 
(Uhlig, 1883). Prof. Hofer (1900) associates 
this phenomenon with the presence of oil, 
assuming that the calcareous remains of the 
organisms were leached out by carbonic acid, 
the reagent that escaped during the process of 
oil formation from organic matter. 

In respect to the Inoceramus beds in our 
vicinity [Gorlicel we cannot accept the above 
hypotheses. The agglutinated forms like most 
other foraminifera with very few exceptions, 
belong to the benthos. Among astrorhizids and 
lituolids there are numerous sessile forms and 
in contrast, the only calcareous species found 
in this fauna, Globigerina bulloides, belongs to 
the typical planktonic forms and this 
explains its rather sporadic occurrence. If the 
fragile tests of Globigerina were preserved 

[Grzybowski is probably re fehg here to his fauna 
from Wadowice.] 
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without damage sometimes even in great nurn- 
bers (see samples nr. 36, 43, 72, 85, 104, 105), 
and if the remains of Znoceramus (see samples 
nr. 62, 67) were preserved, why then the 
remains of calcareous benthic foraminifera, 
which have stronger tests than Globigerinn 
would not have been preserved? The only pos- 
sible explanation could be that they were not 
there originally, and that the benthic fauna 
was comprised exclusively of agglutinated 
and siliceous forms. Globigerinn carried as 
plankton could have been transported from 
far-removed places. After the death of the 
animal, it would sink to the bottom and then 
mix in with the benthic fauna constituting an 
allochthonous element. 

All this allows us to state that the lack of 
calcareous-shelled forms is the characteristic 
trait of the microfauna of the Inoceramus beds. 
Four families occur in this fauna: Miliolidae, 
Astrorhizidae, Lituolidae and Textularidae. 
The Miliolidae are represented only by one 
rarely occurring genus, Spiroloculina. The 
Textularidae have six genera in 14 species, but 
only two species are common i.e. Gaudryina 
coniformis and Gaudryina reussi, the others 
are rare in comparison. The majority of 
foraminifera belong in the remaining two fam- 
ilies: Astrorhizidae and Lituolidae. The 
Astrorhizidae are represented by 13 species, 
two genera of Dendrophrya with three 
species, and Rhabdammina with three com- 
mon species. The others are more rare. 

The Lituolidae dominate this fauna, and 
constitute 61 % of the species, among which 21 
are common. In this family and especially 
among species of Trochnmmina and Ammodis- 
cus, we observe an extreme diversity in the 
type of building plan, as well as in the pres- 
ence of intermediate and transitional forms.3 

In the genus Ammodiscus we can differen- 
tiate three fundamental types: a) planispiral, 
where the unsegmented tube coils in a single 
plane, b) glomospiral, where the tube is coiled 
in to a ball, and c) irregular, with the tube 

[Grzybowski is referring here to Glomospira and 
Paratrochamminoides according to current usage.] 

coiled abnormally intertwined. In each of 
these types, various modifications occur 
which are often analogous between forms, and 
show a certain tendency to uniform changes. 

In the planispiral type, modification 
occurs in two directions, namely in deviating 
from the original plane of coiling as we see in 
Ammodiscus demarginatus and in the tendency 
toward partitioning the uniform tube into 
segments. The latter [change] is manifested by 
the constriction of the tube either in irregular 
intervals (Ammodiscus septatus) or only at 
two opposing points. This modification 
changes the shape of the test into an oval one 
and creates a kneelike bend in the test, there- 
fore creating an intermediate form between 
the genus Ammodiscus and Spiroloculina 
(Ammodiscus gorlicensis). In the glomospiral 
forms, which present the whole spectrum of 
forms from a perfectly shaped ball 
(Ammodiscus charoides), through the transi- 
tional form (Ammodiscus gordialis), elon- 
gated one (Ammodiscus serpens, Ammodiscus 
gorayskii), to an irregular ball (Ammodiscus 
irregularis, Ammodiscus dubius) we also see 
both tendencies towards modification of the 
test. For example, Ammodiscus gordialis 
starts off like Ammodiscus charoides but then 
changes the direction of coiling in a way that 
the later coils are always adjacent to the 
surface of the ball. In Ammodiscus serpens, the 
tube changes direction in the last whorls and 
projects from the surface. The tendency 
towards segmentation at irregular intervals is 
found in Ammodiscus dubius, which differs 
from Ammodiscus irregularis only in the 
presence of constrictions. 

Similar changes occur in the genus 
Trochnmmina. In addition to the planispiral 
type, to which most species belong, we find 
the trochospiral type, in which the chambers 
are arranged in spiral manner, and the irregu- 
lar type. In the planispiral type we find, sim- 
ilarly as in Ammodiscus, a modification in 
which the last whorl is deflected from the 
original direction of coiling (Trochammina 
lituiformis, Trochammina folium, 
Trochammina mitrnta). More interesting is 
the species Trochnmmina ammonoides, which 
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is the transitional link between Ammodiscus 
and Trochammina. In this species, the inner 
whorls constitute a tube which is constricted 
at long irregular intervals, whereas the outer 
whorls have distinct, regular chambers. If we 
place this species next to Ammodiscus 
septatus, the gap between them would be very 
small. The tendency towards departing from 
the initial direction of coiling is present in the 
trochospiral type of Trochammina hetero- 
morpha. In the irregular type, we observe the 
sigmoidal arrangement of chambers in one 
plane (Trochammina draco), as well as cham- 
bers that are arranged in a globular cluster 
(Trochammina uviformis) . 

Overall, the preservation of the 
foraminifera from the Inoceramus beds is gen- 
erally good, and only one type of test defor- 
mity repeatedly occurs, in which the origi- 
nally rounded chambers are flattened or the 
whole test is compressed in a given direction. 
This is a secondary process that is due to 
pressure created during the folding of the 
generally contorted Inoceramus beds. 

Had we been trying to find in this 
foraminiferal fauna the indicators for more 
precise dating of the Inoceramus beds, assum- 
ing that they represent the Upper Getaceous, 
and searched for analogous or related Creta- 
ceous faunas, we would be greatly disap- 
pointed. No previously encountered Creta- 
ceous fauna has the same characteristics as 
ours. The Cretaceous faunas are always domi- 
nated by calcareous forms of the families 
Lagenidae, Rotaliidae, and, Globigerinidae, 
whereas the agglutinated and siliceous forms, 
with the exception of textulariids, are rare. 
Let us compare a few Cretaceous faunas. 
Chapman (1892) in his study "On Miaozoa 
from the phosphatic Chalk of Teplow" lists 
among 98 species, 20 belonging to agglutinated 
forms of which 16 belong to textulariids. The 
same author in the study "On the Bergate 
Beds of Surrey" [Chapman, 18941 counts among 
139 species, 30 agglutinated ones, of which 
again 16 belong to Textularidae, eight belong 

to the genus Haplophragmium, and four to 
Ammodiscus. In his study entitled "On a 
phosphatic Chalk with Holaster planus at 
Lewes" [Chapman, 18961 among 42 species he 
assigns 10 to textulariids and two to 
Haplophragmium . Similar proportions are 
found in Chapman's study entitled "The 
Foraminifera of the Gault of Folkestone" 
[Chapman, 1893-18981. 

The same distribution of species can be 
found in the fauna from the German Creta- 
ceous. In the Cretaceous of Westphal [Reuss, 
18601 out of 152 species we have three that 
belong in the Lituolidae, and 17 in the textu- 
lariids (Textularia, Gaudryina, Verneuilina). 
In the Gault from northern Germany [Reuss, 
18631, 67 species were identified, including 
two species of Haplophragmium, one 
Nu becu laria and eight Textularide. The 
Cretaceous of Maastricht, Rugia and New 
Jersey IReuss 18631 contains 4% Lituolidae and 
only somewhat more Textularidae. 

Agglutinated forms are somewhat more 
common in the Cenomanian of Bohemia 
[Perner, 18921. Of 60 species, there are six 
Lituolidae and three Textularidae. In the 
Cretaceous of Lvov, the geographically 
closest of the extracarpathian formations, 
according to Olszewski (18751, of 122 species 
there are three species belonging to 
Haplophmgmium, two belonging to the genus 
Haplostiche and 20 textulariids. 

Of all the known foraminiferal faunas 
from the Upper Getamus, the most abundant 
is the Alpine fauna from the Bavarian Creta- 
ceous [Egger, 18921. Of the 448 described 
species, only 64 (12%) belong to the aggluti- 
nated and siliceous forms, of which 39 belong 
to textulariids, 16 to Haplophmgmium, three 
to Lituola, three to Ammodiscus. The rest is 
comprised of rarer genera of Astrohizidae and 
Miliolidae. 

In all the Cretaceous faunas, the majority 
of foraminifera belongs to calcareous forms, 
mainly nodosariids and rotaliids. The agglu- 
tinated forms, except for textulariids, are 
normally represented by the genus 
Haplophmgmium, or more rarely by Lituola 
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(Trochammina spp.). Other agglutinated or 
siliceous forms are extremely rare. 

In view of these facts, the fauna from the 
Inoceramus beds stands apart from all the 
known Getaceous faunas and cannot be used 
for comparative studies. Of eight common 
species which are known from the Cretaceous 
(including four textulariids), all are still 
alive in modem seas. Two of these speaes, 
Haplophragmium agglutinans and Ammodis- 
cus gordialis, are present even in the 
Carboniferous; and three are present in the 
Jurassic. Therefore they are not useful for 
detailed comparisons. 

In contrast to the major differences 
between our [Gorlicel fauna and the Cretaceous 
faunas, we find a rather close relationship 
between our fauna and the fauna of the older 
Tertiary of the Carpathians. 

By examining the last table in this chap- 
ter [Table 41, we find that the fauna of the 
Inoceramus beds has 24 species in common with 
the Oligocene fauna from Wadowice4 and 59 
with the Eocene fauna from Potok. After 
excluding the 17 newly described speaes, the 
relation is 29% and 70% respectively. The 
simple conclusion that can be drawn is that 
the Inoceramus beds should rather be dated as 
Eocene, instead of Cretaceous. In the previ- 
ously ated study, Egger states that of the 448 
species of foraminifera, 61% belongs exclu- 
sively to the Getaceous and only 28% occurs in 
both the Cretaceous and Tertiary. In the fauna 
of the Inoceramus beds there is not a single 
species known exclusively from the Creta- 
ceous. If we do not include the 17 newly 
described species, 70% of all the species come 
from the Eocene and 29% from the Carpathian 
Oligocene 

In view of the above evidence this conclu- 
sion is becoming more convincing. In addition, 
the unique characteristic of the fauna from 
the Inoceramus beds which makes it so differ- 
ent from all the Cretaceous faunas, is shared 
with the known Tertiary Carpathian faunas. 

[Grzyhwski's fauna from Wadowice is actually a 
mixture of Campanian and Paleocene forms.] 

In the Oligocene from Wadowice there are 
50% agglutinated and siliceous forms and 85% 
in the Eocene from Potok. In all three faunas 
the same families are equally present, the 
same genera and even the same species. 

Moreover, if we cannot find any analogies 
between our fauna and the Cretaceous faunas 
outside the Carpathians, we find them in the 
Eocene faunas. Excluding the works of Rzehak 
pertaining the Carpathian part of Moravia, 
we find partially analogous faunas in 
Trinidad far to the west. 

Lechmere Guppy (1892) in his study enti- 
tled "On the Tertiary miaozoic formations of 
Trinidad" among various levels of the 
Tertiary that he designated, he cites one 
called the "c. Globigerina beds" which he 
placed in the upper Eocene. In this level, of 
148 species of foraminifera, 41 or 27% belong to 
agglutinated and siliceous forms, the majority 
of which are in the families Astrorhizidaea 
and Lituolidae. This is yet another indicator 
as to the age of our fauna. 

Based on the miaofauna, we would with- 
out any reservations place the Inoceramus beds 
of Gorlice in the Eocene, had we not found here 
fragments of lnoceramus shells. Taking the 
latter into account, we can take two-sided 
approach. The former approach, is based on 
numerous sites where Inoceramus fragments 
were found together with nummulites, and 
therefore are undoubtedly reworked. The lat- 
ter approach, based on Szajnocha's hypothe- 
sis, accepts the possibility of redeposition of 
Inoceramus in the Carpathians, despite their 
presence in primary deposits. In this case, we 
can assume that the Inoceramus beds in our 
vianity [Gorlicel are not reworked. 

Despite our opinion on the above matter, 
the belief that the Inoceramus beds are of 
Lower or Upper Cretaceous age must be 
altered. If we accept the first hypothesis, 
that of the redeposition of Inoceramus, we 
must place the entire Inoceramus beds, based 
on the similarity of the fauna with the Eocene 
of Potok, in the Eocene and make them even 
older than the fauna from Potok, therefore 
middle Eocene. The Inoceramus would have 
been transported there from some unknown 



Cretaceous beds, not excluding ones from out- 
side the Carpathians. 

Acceptance of the second hypothesis 
requires further discussion. It is known that 
the strata overlying the Inoceramus beds in 
the vicinity of Gorlice are comprised of red 
and green clays. Within and above the clays, 
layers of sandstones containing nummulites 
were deposited. Today, according to all geolo- 
gists, the red clays together with the num- 
mulite-bearing sandstones create one insepa- 
rable layer, above which lies the larger 
system of thin-bedded sandstones (tentatively 
dated by Szajnocha as late Eocene). 

The relationship between the nummulitic 
and Inoceramus layers was interpreted differ- - 
ently. Walter and Dunikowski (1892), with- 
out undertaking detailed analysis of the 
nummulites, assigned the nummulite sand- 
stones together with the red clays to the 
lower Eocene. Not noticing any differences 
between the Eocene and the Inoceramus beds, 
they assigned the latter to the Upper Creta- 
ceous (Senonian). 

Szajnocha (1896) and to some extent Uhlig 
(1883) came to the right conclusion, based on 
their studies of nummulites from the vicinity' 
of Gorlice. Since these nummulite layers 
represent the upper Eocene, and because the 
Inoceramus beds belong to the Upper Geta- 
ceous, and according to Szajnocha most likely 
to the Cenomanian, these authors assume a 
transgression. The transgression theory is also 
supported by Zuber (1893). Recently Uhlig 
withdrew his previous hypothesis and now 
takes an undecided stand. Zuber strongly opts 
for the red clays still belonging to Eocene, but 
he places the units below the red clays into 
the Cretaceous (Uhlig, 1883). 

Here, we will discuss in greater detail the 
issue of transgression. A discordance between 
the nummulitic and Inoceramus beds is not 
observed. Certain irregularity can be observed 
between the [tabular] Eocene sandstones and 
the underlying deposits. This irregularity is 
explained by the differing resistance which 
the larger sandstone deposits as opposed to 
the mostly clayey and shaley Inoceramus beds 
gave during the simultaneous folding. As a 

result of this, the top sandstone layers are 
visibly spread out over a large area as uniform 
deposits, while the Inoceramus beds protrud- 
ing from underneath display extremely 
intense folding and changes in strike and dip 
nearly everywhere. This folding equally 
affected the nummulite and Inoceramus beds, 
but there is no discordance between them and 
the transgression is only assumed. 

The petrographic traits [characteristics] 
of these two units has been previously dis- 
cussed in the literature and there is no need to 
repeat it here, perhaps except for describing 
the deeper Inoceramus beds which could be of 
interest. For example, let us describe the 
profile of the Bartne pit. This shaft, owned by 
Count A. Potocki, penetrated the following 
beds [Table 31: 

I do not possess equally detailed profiles 
from other pits, but the predominant deposits 
in them are clays, which causes difficulties 
during drilling. In particular, red clays are 
found at greater depths: in Ropica Polska, in 
the Kalinka pit at 120 m and 244 m, and in 
Ropica Ruska, in the Klobasa Nr. 1 pit at a 
depth of 324 m (including fragments of 
Inoceramus). 

There are no petrographic differences 
between the lower and the upper levels, nor 
between the nummulitic and Inoceramus beds. 
The repetitive layers of clays, shales and 
sandstones occur here, and for example in 
Bartne the red clays, a characteristic layer, 
can occur as many as five times in 450 m of 
thickness. The comparative microfaunal 
studies of the foraminifera between the 
deeper beds and the red clays that occur at the 
surface, therefore of Eocene age, do not reveal 
any differences. Also if we compare the 
deeper deposits of red clays among which 
lnoceramus can be found (sample # 621, or the 
deep gray clays, we find in them the same 
species in the same quantities and the same 
abundance of foraminifera as in the upper 
levels; in other words, no differences. If we 
observe, from the deepest deposits all the 
way up to the Eocene red clays, the same 
petrographical traits, the same alternating 
layers with identical fauna from the bottom 



[Table 3. Lithostratigraphic profile of the Bartne pit.] 

t h Lithology 
green and red clay with fine-grained thin-bedded sandstones 
sandstones with thin-bedded green shales 
gray clay 
gray clay with interbedded red clay 
sandstone with layers of gray shale 
gray clay 
sandstone 
gray clay 
gray clay with sandstones 
green clay 
red shale 
gray clay 
green shale 
red shale 
green shale 
hard, green, fine-grained sandstone 
green shale with sandstone 
gray clay 
sandstone 
gray clay 
red clay 
green clay 
sandstone 
green shale with sandstone 
gray clay 
green shale 
gray clay 
gray clay with sandstone 
gray clay 
sandstone 
green clay 
red shale 

to the top of the formation, why then should 
we be looking for signs of a transgression? It is 
difficult not to admit that the idea of a trans- 
gression is, in this case, unjustified. 

After discounting the possibility of a 
transgression, the Inoceramus beds comprise of 
a uniform assembly of continuous marine 
sediments, which at the top extend to the 
upper Eocene. Because they also belong to 
Cretaceous, therefore they represent the 

whole middle Eocene, lower Eocene and 
partially the uppermost Cretaceous. 

What is the lower boundary of the 
Inoceramus beds? The base of the Inoceramus 
beds is unknown, and the identifiable fossils 
contained in them, mostly ammonites and 
fragments of Inoceramus could only, if we do 
not consider them as redeposited, provide 
proof for a Cretaceous age of this formation. 
Had I been taking the position of the defender 
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of the Cretaceous age of the Inoceramus beds, 
there is no supporting data to move the 
boundary farther down below the upper 
Senonian. On the other hand, I must admit 
that they represent to a large extent the 
Eocene. 

Therefore, the Inoceramus beds in the 
vicinity of Gorlice correspond approximately 
with the Libian Stage of the Mediterranean 
provinces with the exception of the lower 
boundary, which lies below that stage. 

I must restrict all my statements exclu- 
sively to the Inoceramus beds in the vicinity 
of Gorlice (Uhlig's beds from Ropa) and at 
this time I do not intend to apply these opin- 
ions to all the Carpathian deposits desig- 
nated as the Ropianka or Inoceramus beds. On 
one hand, different stratigraphic relations 
were found in the Ropianka Beds between 
western and eastern Galicia, on the other 
hand, the variability in petrographic traits 
in this beds such as formation of fucoidal, 
spotted marls, or the presence of green 
conglomerate does not allow us to precisely 
identify the beds from different localities. It 
should not be ruled out that similar layers, but 
not with identical boundaries, are concealed 
under one name in different localities. 
Already Uhlig [I8881 expressed the opinion 
that the two facies in the Ropianka Beds, the 
"Sr6dgorska and podgorska" [intermontane 
and fore-montane], may not be of identical 
age. Therefore, the extrapolation of data from 
one area into analogous deposits in other 
localities, at this stage, would be 
inappropriate. 

Although, I do not generalize the Inocer- 
amus beds with analogous layers in 
Carpathians, the studies done on other units 
do not contradict our age determination of the 
Inoceramus beds in the vicinity of Gorlice. 

In previous studies, the age of the 
Ropianka Beds in the eastern Carpathians 
was determined to be Tertiary [Grzybowski, 
189615, whereas the Inoceramus beds from the 

western Galician localities only contain 
various-size fragments of Inoceramus, which 
at best attests to their Cretaceous age. In 
addition, if the beds adjacent to the 
Inoceramus beds contain fossils they are 
always Upper Cretaceous (Senonian) such as 
in Wegierka [Szajnocha, 18991 or Pralkowce 
[Uhlig, 19001. 

If we include, what probably will become 
a classic locality in the development of the 
Carpathian geology, the vicinity of Dobromil 
described by Dr WiSniowski [18981, we will 
not find any contradictions with our theory, 
but on the contrary, one supporting argument. 
Here, we read "lying comformably - at least 
from appearance - on the Inoceramus beds are 
deposits belonging to the older Tertiary", the 
age of which is not precisely determined, we 
also find that "it would be very difficult and 
even impossible to separate the Cretaceous 
from Tertiary". 

With respect to the so-called Inoceramus 
beds (Ropianka), this is the first locality 
where the base of the formation was found. 
This base consists of unconformably lying 
Lower Cretaceous deposits, developed in a 
Silesian facies as documented by their 
palaeontology. In the opinion of the author as 
well as others "the unconformity of the 
deposits with the Neocomian speaks in favour 
of a Late Cretaceous age of the Inoceramian 
beds" 

Here we also observe that the lower limit 
of the Inoceramus beds can not be extended 
beyond the Upper Cretaceous, whereas 
towards the top of the unit it is impossible to 
separate them from the Tertiary. 

The acceptance of the Upper Cretaceous as 
the lower limit of the Inoceramus beds can 
only be justified i f  we assume in situ deposi- 
tion of the Inoceramus present in these beds. 
Despite a few larger and better preserved 
specimens from the Carpathian borderlands 
and the Austrian and Salzburgian Alps which 
mostly likely are in situ, we have no other 

51 Lately, Messrs. Lomnicki have discovered in the 
green conglomerates from Dora an undisputed 
nummulite, preserved in the Institute of Geology in 

the Lvov Polytechnic. This occurrence confirms my 
opinion on the age of the Ropianka beds in eastern 
Galicia. 
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evidence supporting this age determination 
for the Inoceramus beds in the vicinity of 
Gorlice. 

In addition, Inoceramus are found in other 
Cretaceous Carpathian deposits. Uhlig 
mentions the presence of Inoceramus in the 
Wernsdorfs beds of Silesia and Nieddwiedzki 
[18%1 finds them in Pogwizdbw, in deposits 
that correlate with the Wemsdorfs beds or 
are perhaps somewhat younger. 

If we consider the fact that the Lower 
Cretaceous Carpathian deposits contain Inoce- 
ramus, at least in some of the stages, then it is 
probable that the deposits palaeontologi- 
cally determined as belonging to the Lower 
Cretaceous lie underneath the younger 
Carpathian deposits over a larger extent, 
starting from Silesia up to the last docu- 
mented point at Dobromil6. Secondly, that 
the Inoceramus beds underwent a transgres- 
sion, as it was determined in one place, where 
their base is visible above the Lower Creta- 
ceous deposits and that the later could pro- 
vide the material for the basal deposits. 
Finally, that we have many sites where 
Inoceramus fragments occur as a result of rede- 
position. Taking into consideration all of the 
above, we cannot either ignore or categori- 
cally contradict the fact that the Inoceramus 
from the Ropianka Beds in Gorlice are rede- 
posited, hence we can place them entirely in 
Eocene. 

In conclusion we can state the following: 
I. The Inoceramus beds cannot be separated 
near their top from the red clays and the 
nummulitic layers, the age of which has been 
determined palaeontologically as late Eocene. 
Together with these beds, they display pet- 
rographic and faunal similarity, thereby 
creating in their entire thickness an unsepara- 
ble complex. 
2. The Inoceramus beds must belong to the 
middle Eocene, and as long as the Inoceramus 

the number of intermediate localities has been 
increased by my finding of a Lower Cretaceous 
molluscan near Domaradz. 

are in situ, they also represent the lower 
Eocene and the upper Senonian.7 

[Grzybowski's microfaunal samples are derived 
from several lithostratigraphic units of the Magura 
Nappe, ranging from Upper Cretaceous to 
Oligocene. The lnoceramus beds as understood 
today are classified in the Maastnchtian to lower 
Paleocene. These are overlain by upper Paleocene 
to middle Eocene variegated shales. The KIT 
boundary is situated in the upper, more shaley part 
of the Ropianka beds with no evidence of a 
"transgression' as suggested by Grzybowski.] 

Fable 4. (on succeeding two pages) A comparison 
of taxa recorded in this study with their occurrences 
in previously described assemblages (Egger, 1892; 
Grzybowski. 1896, Grzybowski, 1898, and Brady, 
188411 
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Family MILIOLIDAE 
Subfamily Miliolinae 
Genus Spiroloculina d'Orbigny 
1. Spiroloculina inclusa asp. 

pl. 8, fig. 20 
Test siliceous, with a smooth, glossy surface; 
outline oval, pointed at both ends of the 
longer axis. Periphery acute, provided with a 
wide keel. The last whorl completely em- 
braces the inner ones, leaving only a slight 
depression on the flattened lateral faces. 
Aperture slit-like. Size 0.9 mm. 

2. Spiroloculina simplex n.sp. 
pl. 7, fig. 21 

Test siliceous, glossy, elliptical. External 
chambers tubular, periphery rounded, lateral 
faces depressed. Aperture round, at the end of 
the last chamber. This species resembles 
Spiroloculina nitida dOrbigny as described 
by Terquem (1882), except that the general 
outline is less acute and the last chamber nar- 
rower. It also bears certain resemblance to 
Spiroloculina badenensis d'orbigny (1846), 
differing from it in having a smaller number of 
inner chambers. 

3. Spiroloculina fissistomata n.sp. 
pl. 8, fig. 22-24 

Test siliceous, glossy, circular or ovate, com- 
pressed, concave on both sides. The broad outer 
chambers embrace to a considerable extent the 
inner ones, of which four to six are visible. 
Periphery acute, provided with a narrow 
keel. Aperture a narrow slit at the end of the 
last chamber. Size 0.7 - 1.2 mm. It shows many 
similarities to Spiroloculina angulifera 
Terquem figured by Terquem (1 8821, in pl. 11, 
fig. 12. 

4. Spiroloculina occulta asp. 
pl. 7, fig. 25 

Test siliceous, glossy, ovate. Outer chambers 
are broad, almost entirely covering the inner 
ones, leaving a depression between them in 
which two inner chambers are visible. 
Periphery acute, provided with a narrow 
keel. Aperture oval, with a small tooth. Size 
1.2 mm. 

5. Spiroloculina complanata n.sp. 
pl. 8, fig. 26 

Test siliceous, glossy, almost quadrangular, 
strongly compressed; outer chambers moder- 
ately wide, five inner chambers visible. 
Periphery acute with a narrow keel; aperture 
slit-like. Length 1 mm; width 0.6 mm. 

Family Astrorhizidae 
Subfamily Astrorhizinae 
Genus Dendrophtya T.S. Wright 
6. Dendrophtya excelsa Grzybowski 
Dendrophrya excelm Grzybowski, 1898, p. 2729. pl. 
10, fig. 1-4. 
Similar as in the fauna from the Krosno area, 
this species occurs only as test fragments up to 
3 mm in length and 1.0 mm in width. In the 
fauna of the Inoceramus beds it is rather rare. 

7. Dendrophtya latissima Grzybowski 
Dendrophrya latissima Grzybowski, 1898, p. 273, fig. 
8. 
Fragments of this species found in this fauna 
are up to 1.8 mm in width and 0.3 mm in 
thickness. 

8. Dendrophtya ro busta Grzybowski 
Dendro hrya robusta Grzybowski, 1898, p. 273, pl. 
10, fig. r; 
Forms with a slightly coarse surface are dom- 
inant in this material. The lumen of the 
tubular test always slit-like. 

Subfamily Saccamrninae 
Genus Sorosphaera Brady 
9. Sorosphaera confusa Brady 
Sorosphaera confusa Brady, 1884, p. 251, pl. 18, fig. 9- 
10. 
Sorosphaera con sa Brady. Grzybowski, 1898, p. I" 273, pl. 12, fig. 6-28. 
Test very finely agglutinated, comprised of 
four to seven irregularly concentrated cham- 
bers, without a clear aperture. In the speci- 

' 
I mens derived from the vicinity of Gorlice, I 

[The page numbers that Gnybowski gave in the 
synonymy reflect the pagination in his offprints, not 
the page numbers of the published journal. These 
citations have been corrected throughout the text.] 
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did not observe a small opening in the wall of 
the individual chambers. 

Genus Psammosphaera Schultze 
10. Psammosphaera fusca Schultze 
Psammosphaera fusca Schultze. Brady, 1884, p. 251, 

1.8, fig. 1-8. 
Fsummosphaera ca Schultze. Gnybowski, 1898, p. 
273, pl. 6, fig. 1 P  
Test minute, round with a rough surface. In 
this material it has slightly larger dimen- 
sions, up to 0.8 mm in diameter. 

Genus Saccammina M. Sars 
1 1. Saccammina sphaerica Brady 
Saccammina sphaerica Brady. Grzybowski, 1896, p. 
274, pl. 8, fig. 15. 
In addition to the forms desdbed from Wad- 
owice which have the lower end compressed 
or depressed, there are in this material forms 
rounded toward the initial end. 

12.  Saccammina socialis Brady 
Saccammina socialis Brady, 1884, p. 255, pl. 18, fig. 
18-19. 
In one of the samples in addition to the previ- 
ous species [Saccammina sphaerical there 
were also found two-chambered fragments of 
finely agglutinated tests with a rough surface, 
with aperture on the thinner end of the cham- 
ber. These can be easily identified with this 
species of Brady. Length of fragments 1.1 mm. 

Subfamily Rhabdamminae 
Genus Hyperammina Brady 
13. Hyperammina nodata Grzybowski 
H y p e r m i n u  nodata Gnybowski, 1896, p. 275, pl. 8, 
fi .16. 
&pertzmmina nodata Grzybowski, 1898, p. 274 
Tubular, smooth, siliceous test with distinct 
segmentation. Known to me only in fragments 
1.5-2 mm in length. 

14. Hyperammina subnodosiformis Grzy- 
bowski 
H erammina subnodosifomis Grzybowski, 1898, p. 
2 x  pl. 10, fi. 16. 
In this material, similarly as in Potok, there 
occur fragments of flattened, tubular tests 
with a rough surface, constricted at irregular 
intervals. 

15. Hyperammina sp. aff. subnodosiformis 
Grzybowski 

pl. 8, fig. 5 
I am only in possession of a fragment of a tubu- 
lar, flattened, coarsely agglutinated test with 
a smooth surface. In the embryonic part of the 
test it is rounded, above that it shows a dis- 
tinct constriction, then it widens again. It is a 
form very similar to Hyperammina subnodosi- 
formis from which it differs in a smaller size 
and the smoothness of the surface. At this 
time I will not designate it as a new species 
because the preservation of my specimen is 
incomplete. 

Genus Rhabdammina M. Sars 
16. Rhabdammina abvssorum M. Sars 
Rhabdammina abvssoru;; M. Sars. Grzybowski, 
18%,1.275, pl. 8,kg. 1-4. 
Rhab ammina abvssorum M .  Sars. Grzybowski, 
1898, p. 274 

., 
Only in fragments 14 mm in length. 

17. Rhabdammina subdiscreta RzehaklO 
Rhabdammina subdiscreta Rzehak. Grzybowski, 
1896, .275, p1.8, fi .16. 

1898, p. 275. 
9 Rhabkmmina sub iacreta Rzehak. Grzybowski, 

Also only in test fragments. Only rarely the 
rounded embryonic part is present. Having 
found rather many fragments of the further 
part of the test this could be evidence that 
this form is rather long. 

18. Rhabdammina linearis Brady 
Rhnbdammina linaris Brady, 1884, p. 269, pl. 21, fig. 
1-4. 
Rhabdnmmina lineuris Brady. Grzybowski, 1896, p. 
275, pl. 8, fig. 7. 
Rhabdnmmina lineuris Brady. Grzybowski, 1898, p. 
275. - .. 

As in the previous forms, this also occurs as 
fragments up to 5 mm in length. In addition to 
slightly rough tests there are also smooth 
ones. 

Family: Lituolidae 

[Authorship of this species as well as other taxa 
originally proposed by Rzehak (1 887a, b) has been 
transfered to Grzybowski under Article 21 of the 
ICZN.] 
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Subfamily: Lituolinae 
Genus Reophu de Montfort 
19. Reophax ovulum Grzybowski 
Reophax o d u m  Grzybowslu, 1896, p. 276, pl. 8, fig. 
20. 
Test almost smooth, ovoid, acute on the thin- 
ner end where the aperture is found. 

20. Reophax lenticularis Grzybowski 
Reophax lentixlaris Grzybowski, 1896, p. 276, pl. 8, 
fig. 22. 
6 addition to forms with a sharp periphery, 
such as those from Wadowice, specimens 
sometimes occur with a rounded periphery and 
almost smooth, lusterless surface. 

21. Reophax difflugifomis Brady 
pl. 7, fig. 4 

Reophax difflugifonnis Brady, 1884, p. 251, pl. 31, 
fig. 1,2, 3. 
Reophax difflugifonnis Brady. Grzybowski, 1898, pl. 
lo, fig. 11-12. 
The specimens occurring in this material 
always show significant compression and pre- 
dominantly round shape, which would indi- 
cate that they were originally almost 
spherical. 

22. Reophax placenta Grzybowski 
Reophax placenta Grzybowski, 1898, p. 276, pl. 10, 
fig. 9-10. 
~jscoidal, round tests have a slightly rough 
or smooth surface. The latter often have a 
wrinkled appearance which can be attributed 
to the compression of the original, probably 
slightly convex test. 

23. Reophax grandis Grz bowski 
Reophax grandis Grzybows i f  1898, p. 277, pl. 10, 
fig. 13-15. 

Z 
Grge, thin-walled test, flattened, preserved 
similarly as the specimens from Potok. 

24. Reophax duplex Grzybowski 
Reophax duplex Grzybowski, 1896, p. 281, pl. 10, fig. 
13-15. 
R h x  duplex Grzybowski. Grzybowski, 1898, p. 
2 9  
Specimens usually flattened, only rarely pre- 
served in its original spherical outline. 

25. Reophax pilulifera Brady 

Reophax pilulifenr Brady, 1884, p. 291, pl. 30, fig. 12- 
17. 
K - hax piluli a Brady. Gnybowski, 1896, p. 277, 
D 8  fig. 27-2p 
ke+haxV pilulifenr Brady. Grzybowski, 1898, p. 278. 
Usudy well preserved; only rarely the spec- 
imens -are flattened. The compres&on affects 
only the last chamber. 

26. Reophax guttifera Brady 
Reophax guttifera Brady, 1884, p. 295, pl. 31, fig. 1B 
15. 
K h x  guttifenr Brady. Grzybowski, 1898, p. 278,  pi?^, fig. 18.. 
Normally found only in 3-7 chambered frag- 
ments, sutures strongly depressed or neck-Iike. 

27. Reophax elongata Grzybowski - 
pl. 8, fig: 2 

Reophx elongata Grzybowski, 1898, p. 279, pl. 10, 
fin. 19-20. 
T: this species with characteristically pro- 
nouncedly elongated chambers, of which 
fragments containing terminal chambers were 
found in Potok, I must include these fragments 
of the embryonic part. At first their chambers 
are minute, spherical, 3-5 in number, then 
they become elongated. The diagnosis of this 
species is as follows: Test multichambered, 
first 3-5 chambers rounded, next (2-4) more 
markedly elongated. Aperture on the acute 
end of the last chamber, sutures at first flush, 
later depressed. Length 2 - 3.5 mm. 

28. Reovhax subnodulosa Grzybowski 
Reophax'subnodulosa ~rz~bowsl6, 1898, p. 279, pl. 
lo, fig. 17-18. 
This-minute species is known to me only in 
fragments. 

29. Reophax ovuloides n.sp. 
pl. 7, fig. 3 

Test multilocular (three to four chambers), 
finely agglutinated, surface smooth. Cham- 
bers increasing in size, oviform, thin and tubu- 
lar at the initial end. Aperture at the elon- 
gated end of the last chamber. 

In the material from Wadowice, I 
described under the species Reophax ovulum 
isolated chambers, open at both ends, resem- 
bling those of the present species in form 
(Grzybowski, 1896, p. 16 [2761, pl. 8, fig. 19, 
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21). They undoubtedly belong to the species 
Reophax ovuloides. It is necessary only to turn 
figures 19 and 21 to their natural position, 
with the more rounded end toward the top. 

30. Reophax adunca Brady 
Reophax adunca Bmdy, 1884, p. 296, pl. 31, fig. 23-26. 
Test finely agglutinated, surface slightly 
rough, multichambered. Chambers of equal 
size, rather spherical, arranged in an irregu- 
lar line. 

31. Reophax bacillaris Brady 
f .  7, fig. 1 - 

Reo hax baccillaris mdy, 1884, p. 293, pl. 30, fig. 
23-14. 
Test agglutinated, surface rough, multicham- 
bered, straight or arcuate. Chambers slowly 
increasing in size, at first cylindrical with 
flush sutures, then spherical with depressed 
sutures. Our specimen shows a slightly more 
pronounced bend than Brady's. 

Genus Haplophragmium Reuss 
32. Haplophragmium agglutinans d'Orbigny 

pl. 7, fig, 8,9 
Synonyms in Brady, 1884, p. 301, pl. 32, fig. 19-20. 
Test agglutinated, surface rough. Spirally 
coiled in the embryonic part, then rectilinear. 
The spiral part is always smaller than the 
rectilinear part. The specimen drawn in fig. 8 
shows a very unusual bend of the rectilinear 
part in the plane of coiling but in the opposite 
direction. 

33. Haplophragmium canariense Brady . .  - 
pl. 7, fig. 13 

Haplophragmium canariense Bmdy, 1884, p. 310, pl. 
35 fi . 1-5. B Ha o hragmium canariense Bmdy. Egger, 1899, p. 
1 d  pf. 22, fin. 9-10. 
~ e s t  agglu'tinated, surface rough, planispi- 
rally coiled, periphery wide, rounded, in the 
last whorl 5-6 chambers indistinctly divided. 
Aperture above the periphery at &e edge of 
the last chambers, transverse. Diameter 0.6 
mrn. 

34. Haplophragmium turpe Grzybowski 
Ha lophragmium turpe Gnybowski, 1896, p. 277, pl. 
8, Kg. 9. 

Haplophragmium tutpe Grzybowski, 1898, p. 279. 
Test with a more or less rough surface, sutures 
usually poorly defined. 

35. Haplophragmium fontinense Terquem 
Ha lophra ium fontinense Terquem. Bmdy, 1884, p. 
30f 1.35T63.5. 
Ha &ha zum ontinenw Terquem. Grzybowski, 
l8&, p. 2 K p l .  ld. fig. 21-22. 
In some specimens of this species, one or two 
last chambers do not touch the spire, and 
protrude above it. 

36. Haplophragmium subturbinatum Grzy- 
bowski 
Ha lophra ium subturbinatum Grzybowski, 1898, 
p. 1 80, pl. T" 0, fig. 23. 
Test usually smooth, rarely slightly rough- 
ened. The inner whorl on the spiral side is 
always distinct, with flush sutures. It is 
iden6cal to the Potok specimens. 

37. Haplophragmium walteri Grzybowski 

F;p::4T ium walteri Grzybowski, 1898, p. 280 

Only in rare specimens there occurs one central 
chamber on the spiral side. Usually it is 
replaced by 2-4 smaller chambers. The last 
whorls have depressed sutures. 

38. Haplophragmium immane Grzybowski 

Fk?';;E ium immane Grzybowski, 1898, p. 281, 

Somewhat smaller then the ones described 
from Potok; they reach only 1.2 mm. 

39. Haplophragmium deflexum nsp. 
pl. 7, fig. 10-11 

Test coarsely agglutinated, with a rough sur- 
face. Early stage spirally coiled in a broad 
three-quarter whorl. Rectilinear portion con- 
sists of three to five broad, low chambers, 
deflected to one side. This form is closely 
related to Haplophragmium agglutinans 
d'orbignyll, but differs from it in its broad, 
incompletely coiled spiral portion and in the 
deflected rectilinear portion. Length 2.0-2.5 
mn 

l [Spirolina agglutinans d'Orbigny, 18461 
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40. Haplophragmium horridum nsp. 
pl. 7, fig. 12 

Test coarsely agglutinated, with a rough sur- 
face, planispiral and involute. The embracing 
outer whorl consists of five triangular cham- 
bers increasing rapidly in size, with depressed 
sutures. Periphery lobate and rounded. It is 
related to Haplophragmium fontinense 
Terquem, but differs from it in the shape of 
the last chamber. Aperture slit-like, at the 
inner edge of the last chamber, above the 
periphery. Diameter 0.8-1.8 mm. 

Subfamily Trochammininae 
Genus Ammodiscus Reuss 
41. Ammodiscus polygyrus Reuss 
Ammodiscus pol gyms Reuss. Grzybowski, 1896, p. 
280, pl. 8, fig. 3? 
Amodiscus polygyrus Reuss. Grzybowski, 1898, p. 
281. 
Test not very thick, with numerous, low 
whorls, periphery rounded. I refer to this 
species an anomalous specimen from pl. 7, fig. 
27, that shows a somewhat elongated test in 
an elliptical shape, which happens very 
often in the case of the following species. 
However, this specimen shows an abnormal 
ending. The test at the end partially embraces 
the two earlier whorls, which disappear 
underneath it, and then elongates protruding 
slightly from the outline. Aperture round at 
the end of this protruding elongation. 

42. Ammodiscus angygytus Reuss 
Ammodiscus angygyms Reuss. Grzybowski, 1896, 
pl. 8, fi 34. 
~mmo8scus  angygyrus Reuss. Gnybowski, 1898, p. 
282. 
Tests round, often oval with acute periphery. 

43. Ammodiscus tenuissimus Grz bowski 
Ammodiscus tmuissimus Grzybows&, 1898, p. 282 
pl. 10, fig. 35. 
Extremely thin tests, the last whorl broad, 
inner ones usually indistinct. Test transparent 
in its middle part. 

44. Ammodiscus latus Grzvbowski 
Ammodiscus latus Grzybows&i, 1898, p. 282, pl. 10, 
fig. 27,28. 

Test usually smooth, though sometimes rough. 
The last whorl is very wide, 1 1/2 inner 
whorls. 

45. Ammodiscus bornemanni (Reuss) 
C o r n T r a  bornmni Reuss, 1863, 1.1, fig. 3. 
Ammo tscus bornemani (Reuss). &ybowski, 1898, 
p. 283. 
Test siliceous, flat, planispiral, in 5-7 whorls. 
The last whorl, the widest, as well as the 
previous one show a delicate, vertical, 
thickly striated pattern. 

46. Ammodiscus gorayskii Grzybowski 
pl. 8, fig. 13 

Ammodiscus gorayskii Grzybowski, 1898, p. 283, pl. 
11, fig. 5. 
Inner whorls positioned irregularly, the last 
one coils around them. Surface almost smooth. 

47. Ammodiscus septatus Grzybowski 
Ammodiscus septatus Gnybowski ,  1898, p. 283, pl. 
11, fig. 1. 
Flattened tube coiled planispirally in 2 1/2 
whorls, on the last one 3-5 constrictions at 
regular intervals. 

48. Ammodiscus charoides (Jones and Parker) 
Ammodiscus charoides (Jones and Parker). Grzy- 
bowski, 1896, p. 280, 1.8, fig. 39-43. E Ammodiscus charoi s (Jones and Parker) Grzy- 
bowski, 1898, p. 284, pl. 10, fig. 26. 
In addition to regular forms, there are often 
slightly different forms where the outer 
whorls either coil around the inner ones only 
on the equatorial plane or run in a serpentine 
manner. 

49. Ammodiscus gordia l i s  (Jones and 
Parker11 2 
Ammodiscus gordialis Jones and Parker. Grzy- 
bowski, 1896, p. 281, 1.8, fig. 44,45. 
Ammodiscus gordiah Jones and Parker. Grzy- 
bowski, 1898, p. 284. 
Test tubular, round, coiled spirally in differ- 
ent directions, like a ball of yarn, the whorls 
intersect and diverge from their original 
direction. 

' 2  [Grzybowski consistently transposed the 
authorship of A. charoides and A. gordialis.] 



50. Ammodiscus serpens Grzybowski 
pl. 8, fig. 17 

Ammodiscus setpens Grzybowski, 1898, pl. 10, fig. 
31-33. 
Test has a slightly rough surface. Tube coils in 
elliptical whorls, but irregularly, often super- 
imposed. The end usually projects in a oppo- 
site direction than normally. In this material 
specimens reach significant size; the one 
shown in fig. 17 is 2 mm long. 

51. Ammodiscus demarginatus Grzybowski 
Ammodiscus demarginatus Grzybowski, 1898, p. 
284, pl. 10, fig. 34. 
Test slightly rough. The embryonic part con- 
sists of 3 minute whorls, next the tube widens 
and runs in 2 whorls at an angle or perpendicu- 
lar to the original direction of coiling. The end 
of the tube usually uncoils. 

52. Ammodiscus irregularis Grz bowski 
Ammodiscus irregularis Grzybows~, 1898, p. 285, 
pl. 11, fig. 2-3. 
Test finely agglutinated, surface rough com- 
prised of uneven thickness tube, coiled irregu- 
larly, but always the whorls are coiled one 
upon the other. 

53. Ammodiscus glomeratus Grzybowski 
Ammodiscus glomeratus Grzybowski, 1898, p. 285, 
pl. 11, fig. 4. 
Test sometimes smooth, usually slightly 
rough, comprised of a S-shaped, bent tube, 
whorls attached to each other. 

54. Ammodims dubiw nsp. 
pl. 8, fig. 12,14 

Test siliceous, with a smooth surface, coiling 
similar to Ammodiscus dubiusl3, with irregu- 
larly twisted whorls, but showing segmenta- 
tion at irregular intervals. Diameter 0.7-1.0 
mm. 

55. Ammodiscus fallar Rzehak 

Ammodiscus fallax Rzehak. Grzybowski, 1896, p. 
281, ~1.8, fig. 47. 
~eit'silic&us, bent in the shape of the letter U 
with both arms attached to each other, con- 
stricted at irregular intervals. 

56. Ammodiscus gorlicensis nsp. 
pl. 7, fig. 2814 

Test siliceous, with a smooth surface. Tube 
coiled in an oval form, bending sharply at 
each end of the longer axis, with the bending 
point changing with every whorl. The bending 
is the most pronounced in the penultimate 
whorl, and it appears as if a new chamber 
were beginning to form there. The same is true 
in the Last half-whorl, so that in the periph- 
eral portion, the test reminds one of the struc- 
ture of the genus Spiroloculina. However, the 
tube is round, not flattened, and the periphery - - 
is broad and rounded. The test is ornamented 
with delicate transverse striations as in Am- 
modiscus bornemanni (Reuss)lS, but with 
wider intervals between them. Length: 2 mrn, 
width: 1.4 mm. 

Genus Webbina d'Orbigny 
57. Webbina clavata (Jones and Parker) 

pl. 7, fig. 6-7 
Webbina clavata Jones and Parker. Brady, 1884, p. 
349, pl. 41, fig. 12,16. 
Test siliceous, with a smooth surface, always 
attached, comprised of a hemispherical 
chamber and extending from it a long, thin, 
hemicylindrical tube of various length, 
straight or bent. In this material I found this 
species always attached to the tests of other 
foraminifera mostly belonging to the genus 
Rhabdammina,  in some cases on H a p -  
lophragmium subturbinatum and Saccammina 
sphaerica. Because I have never seen it 
attached to mineral grains, although the lat- 
ter were often found in the washed residues, I 
suspect that this species lived as a parasite 
upon other foraminifera. 

[This is obviously a misprint in the original text. 
Jablonski, translating this description for the Ellis & 
Messina Catalog, guessed that Grzybowski means 
A. gorayskii. We believe Grzybowski was referring 
A. irregularis, because he discusses the two forms [reported in original text as fig. 201 
together in the Introduction of the paper.] [Cornuspria bornemanni Reuss, 18631 
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Diameter of the chamber 0.3-0.5 mm, the 
size of the test exceeds several times the 
diameter of the chamber. 

Genus Trochammina Parker and Jones 
58. Trochammina carpenteti Grzybowski 
Trochammina carpentmi Grzybowsk~, 1896, p. 283, 
pl. 9, fig. 1-2. 
Forms found in this material show interrnedi- 
ate traits between two sub-species described in 
the cited paper. Four enlarging segments 
coiled planispirally, the last one usually 
much broader than the previous ones. 

59. Trochammina pauciloculata Brady 
Trochammina pauciloculata Brady. Grzybowski, 
1896, p. 283, pl. 8, fig. 51-52. 
Trochammina pauc~loculafa Brady. Grzybowski, 
1898, p. 289. 
Smooth siliceous tests with 4 chambers, of 
which the embryonic ones are very minute. 

60. Trochammina intermedia Rzehak 
Trochammina intermedia Rzehak. Grzybowski, 1896, 

282, pl. 8, fig. 53. 
?rochammima m t e d i a  Rzehak. Grzybowski, 1898, 
p. 288. 
boes not differ from the ones described from 
Wadowice. 

61. Trochammina variolaria Grzybowski 
Trocharnmina variolaria Grzybowski, 1898, p. 288, 
pl. 11, fig. 15. 
In this material specimens occur that are even 
more flattened that the ones in the material 
from Potok, but also more convex ones can be 
found that show a close relationship between 
this species and Trochammina intermedia. 

62. Trochammina coronata Brady 
Trochammina coronata Brady, 1884, p. 340, pl. 40, fig. 
10-12. 
Test finely agglutinated, planispirally coiled 
in 3 5  coils. Inner coils comprised of minute 
chambers, in the outer one the chambers 
broaden and are spherical. Surface slightly 
rough. 

63. Trocharnmina subcoronata Rzehak 
Trochammina subcoronata Rzehak. Grzybowski, 
1896, p. 283, pl. 9, fig. 3. 
Trochammina subcoronata Rzehak. Grzybowski, 
1898, p. 287. pl. 11, fig. 11. 

Planispirally coiled tests with two visible 
whorls, in the last one 7-9 round chambers. 
Specimens often deformed due to compression. 

64. Trochammina contorta Grzybowski 
Trochammina contorta Grzybowski, 1898, p. 287, pl. 
11, fig. 12-14. 
One of the most widely distributed 
foraminifera in the Inoceramus beds always 
showing strong flattening of the chambers and 
elongation of the test in one direction. In the 
last whorls there are 7-11 chambers depend- 
ing whether they are longer or shorter. 
Sutures on the periphery slightly depressed, 
sometimes almost flush. Length of some of the 
specimens up to 2.5 mm. 

65. Trochammina elegans Rzehakl6 
Trochammina ele ans Rzehak. Grzybowski, 1898, p. 
287, pl. 11, &. ,a 
Test built in a very regular manner, comprised 
of 2 1/2 to 3 flat whorls. Chambers round, 
slowly enlarging, with depressed sutures. 
Diameter 1 .O-1.5 mm. 

66. Trochammina deformis Grzybowski 
Trochammina defonnis Grzybowski, 1898, p. 288 pl. 
11, fin. 20-22. 
~est-can have many different shapes. Distinct 
outer whorls comprised of 5-6 chambers with 
lobate sutures. The inner chambers (1-3) with 
irregular shape and varying size, are often 
displaced towards the periphery. 

67. Trochammina walteri Grzvbowski 
Trochammina walteri Gnybowski 1898, p. 290, pl. 
11, fig. 31. 
~estsmooth, only the last whorl visible, com- 
prised of eight triangular chambers. There is 
a small umbilical depression on both sides 
where the incised sutures meet. 

68. Trochammina subtrullissata Rzehak 
Trochammina subtrullissata Rzehak. Grzybowski, 
1898, p. 293, pl. 11, fig. 24. 
Test slightly rough, planispiral. Inner whorl 
partly hidden, outer whorl comprised of 5-8 
spherical chambers with depressed sutures. 

[renamed Tmhamminoides grzybowskii 
Kaminski and Geroch, 19921 
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69. Trochammina lamella Grzybowski 
Trochammina lamella Grzybowski, 1898, p. 290 pl. 
11, fig. 25. 
Specimens predominantly of smaller sizes 
than the ones described from Potok. 

70. Trochammina nucleolus Grzybowski 
pl. 8, fig. 11 

Trochammina nucleolus Gnybowski, 1898, p. 291, 
pl. 11, fig. 28-29. 
In addition to forms similar to the ones found 
in Potok, rare specimens can be found in which 
the whorls of the spiral side are quite clearly 
visible (see pl. 8, fig. 11). On the umbilical 
side, only the cham&rs of the last whorl are 
visible. The chambers are round, triangular, 
extending into the centre. Test is slightly 
deformed. 

71. Trochammina tenuissima Grzvbowski 
Trochammina tenuissima ~ n ~ b o w s k c  1898, p. 280, 
pl. 11, fig. 30. 
In one visible whorl there is 8-10 chambers. 
Diameter reaches 1 mm, thickness 0.3 mm. 

72. Trochammina folium Grzybowski 
4 .8 ,  fig. 5, 9 

Trochammina folium Grzybowski, 1898, p. 288, pl. 
11, fin. 7-9. 
~ e s t a ~ ~ l u t i n a t e d  with rough surface. On some 
better developed specimens, three whorls are 
visible comprised of elongated, broad cham- 
bers. Periphery subacute or slightly rounded. 
In general the last whorl unwinds and 
attaches to the earlier portion of the test. 
Chambers in this uncoiled part of the test are 
not quite correctly built. The adult specimens 
are 2.3 mm in diameter. 

73. Trochammina ammonoides n.sp. 
pl. 8, fig. 4,15 

Test circular, planispiral, with three and one- 
half to four whorls. Inner whorls tubular, as in 
the genus Ammodiscus, with constrictions at 
irregular intervals; outer whorl broad, em- 
bracing, composed of four to five elongate 
chambers. Sutures incised, periphery acute, 
aperture at the base of the chamber, on the 
spiral side. Surface somewhat rough. 
Diameter 0.8 - 1.5 mm. 

74. Trochammina conglobata Brady 
Trochammina con lobata Brady. Gnybowski, 1898, 
p. 289, pl. 11, fig. h. 
Quite common, this fcnm sometimes has more 
chambers than the specimens from Potok. As 
described by Brady the number of chambers in 
the last whorls reaches eight. Otherwise 
fully agrees with the forms found in Potok. 

75. Trochammina a m u l a t a  Grzybowski 
Trochammina acmulata Grzybowski, 1896, p. 284, 
pl. 9, fig. 4. 
On the spiral side 2 1/2 whorls are visible, 
comprised of spherical, enlarging chambers. 
On the umbilical side only the last whorl 
with 8-10 spherical chambhrs surrounding a 
umbilical depression. 

76. Trochammina heteromorpha Grzybowski 
pl. 8, fig. 6, 7 

Trochammina heteromorpha Grzybowski, 1898, p. 
290 1 11, fig. 16. 
~ r o % m m i n n  o l s w s k i i  Grzybowski, 1898, p. 286, 
pl. 11, fig.6. 
The seater number of specimens found in this 
matgrial enables a moriprecise description of 
this form, and made it necessary to consoli- 
date into one species different specimens 
earlier described under two names. In this 
species the test is comprised of two parts: an 
embryonic part trochospiraly coiled in a 
pyramid in the same manner as Trochammina 
conglobata or Trochammina acervulata and an 
elongated part comprised of sometimes 8 
chambers unequal in size, and often bent. The 
embryonic part is comprised of 1 1/2 to 3 
whorls. Lf the chambers in the last whorl are 
not markedly larger than the previous ones, 
and the straight end is broken off, which 
happens rather often, then it resembles the 
form described as Trochammina olszewskii. 
Size up to 4 mm. 

77. Trochammina lituiformis Brady 
Trochammina lituifomis Brady, 1884, p. 342, pl. 40, 
fig. 47. 
Trochammina litui onnis Brady Grzybowski, 1898, 
p. 286, pl. 11, fig. 14-18. 
In this material are found specimens with two 
nautiloid whorls in the spiral part and up to 
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six chambers in the rectilinear part. Length up 
to 2.2 mm. 

78. Trochammina draco asp. 
pl. 8, fig. 10 

Test agglutinated with a rough surface, cham- 
bers elongate, irregularly planispiral. At the 
end of the second whorl the chambers reverse 
their coiling, continuing in exactly the oppo- 
site direction along the periphery of the test. 
Length 2 mm; thickness 0.4 mm. 

This form belongs to the type of Trocham- 
mina lituiformis Brady, having the central 
portion planispirally coiled, but differs in its 
characteristic elongated chambers and reverse 
coiling in the later portion. 

79. Trochammina mitrata n.sp. 
pl. 8, fig. 3 

Test agglutinated, with a rough surface. The 
earlier portion of the test is planispirally 
coiled in two and one-half whorls, composed 
of spherical chambers with depressed sutures, 
periphery broad. The terminal portion of the 
test deviates from the original direction and 
turns at right angles to it, forming on the 
periphery of the test a new whorl lying per- 
pendicular to the former direction of coiling. 
Size 1.6 mm. 

This form, because of its spherical, 
planispirally coiled chambers, belongs to the 
type of Trochammina coronata Brady. It is not 
impossible that it may represent only an 
anomalous test of Trochammina coronata, but 
the regularity of the construction of the cham- 
bers and their completely symmetrical shape 
contradicts this hypothesis, and I have there- 
fore described it as a new species. 

80. Trochammina uviformis nsp. 
pl. 8, fig. 1-2 

Test agglutinated, with a rough surface. 
Chambers spherical, arranged in a globular 
mass without visible plan, except that in the 
equatorial region there is a more or less dis- 
tinct zone of larger chambers. Aperture at the 
lower edge of one of the chambers. Sutures 
depressed. Size 1.2-1.7 mm. 

Subfamily Loftusinae 
Genus Cyclammina Brady 
81. Cyclammina suborbicularis Rzehak 
C clammina suborbicularis Grzybowski, 1896, p. 
2&, pl. 9, fig. M 
C clammina suborbicularis Grzybowski, 1898, p. 
2Jl. 
spherical test shows slightly depressed 
sutures. Chambers 9-10, the front wall of the 
last chamber perpendicular, lunate. 

82. Cyclammina retrosepta Grzybowski 
Cyclammina retrosepta Grzybowski, 1896, p. 284, pl. 
9, fi .7-8. 
~~cfmrrmina retroapt. Gnybowski, 1898, p. 291. 
The specimens from this material do not differ 
in any way from the ones found in Wadowice 
or Potok. 

83. Cyclammina amplectens Grzybowski 
C clPmmina ampkctens Grzybowski, 1898, p. 292 pl. d, fig. 1-3. 
This form does not differ from the ones 
described from Potok, only in some of the spec- 
imens it reaches greater size. Diameter 1.7 
mm. 

84. Cyclammina gracilis n.sp. 
pl. 8, fig. 16 

Test circular, finely agglutinated, surface 
nearly smooth, planispirally coiled. The last 
whorl embraces the previous ones, leaving a 
wide umbilical depression in the centre. 
Chambers broad, short, almost triangular, 
with depressed sutures. Periphery lobulate, 
acute. Interior of the chambers dendriticall y 
ramified, as in the preceding species 
[Cyclammina amplectens Grzybowskil, but the 
ramifications are finer and are not at all visi- 
ble on the surface. Very close to Cyclammina 
amplectens, but differs from it in the broader 
umbilical depression and also in being 
markedly more flattened. There are 12 - 14 
chambers in the last whorl. Diameter 0.8 - 1.2 
mm. 

Family TEXTULARIDAE 
Subfamily Textularinae 
Genus Textularia Defrance 
85. Textularia trochus d'Orbigny 
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Textularia trochus d'Orbigny. Brady, 1884, pl. 43, fig. 
15-19. 
Does not differ from the normal characteris- 
tics of Brady's species but it shows very strong 
flattening of the upper surface. The overall 
shape is of a blunt cone. 

86. Textularia subhaeringensis Grzybowski 
Trochmnmina subhaeringensis Grzybowski, 1896, p. 
285, pl. 9, fig. 13. 
Specimens found in this material represent 
the elongated forms, similar to the ones de- 
scribed as var. beta [GI. Spines on the edges of 
the chambers blunt. 

87. Textularia aspera Brady 
pl. 7, fig. 19 

Textularia aspern Brady, 1884, p. 367, pl. 44, fig. 9- 
13. 
This minute form with agglutinated test has 
chambers that are slightly lower than 
Brady's drawings, otherwise agrees with his 
description completely. 

Genus Spiroplecta Ehrenberg 
88. Spiroplecta fo liacea Rzehak 
S iroplecta oliacea Rzehak. Grzybowski, 1898, p. 1 294. pl. 12, ig. 14-15. 
Narrow and long siliceous test always dis- 
plays a very minute spiral part, in the recti- 
linear part there is sometimes a slight bend. 

89. Spiroplecta spectabilis Grzybowski 
S iroplecta spectabilis Grzybowski, 1898, p. 293, pl. 11, fig. 12. 
In the specimens from this material, the spi- 
ral part is always smaller than in the speci- 
mens from Potok, the width of the spiral part 
not greater than the width of the rectilinear 
part. In the last part 8 - 14 pairs of chambers. 

90. Spiroplecta brevis Grzybowski 
Spiro lecta brevis Grzybowski, 1898, p. 293, pl. 12, 
fig. lY. 
Short test with a sharp periphery with the 
peripheral keel surrounding it. The rectilin- 
ear part is of somewhat greater size than the 
spiral part. 

91. Spiroplecta clotho nsp. 
pl. 7, fig. 18 

Test siliceous, with a smooth surface. Spiral 
portion very minute, consisting of a central 
chamber and four to five spirally arranged 
chambers. The rectilinear portion, narrow at 
first, later expands considerably, and consists 
of two rows of alternating broad, low cham- 
bers. The test becomes narrower again toward 
the end. Greatest width at four-fifths of the 
height of the test. Periphery acute, somewhat 
senate, wherein it resembles Spiroplecta 
costidorsata Grzybowski. Length 1 to 1.3 mm. 
In the rectilinear portion, there are 18 - 25 
chambers in each row. 

Genus Big-na d'Orbigny 
92. Bigeiterina digitata d'Orbigny 

pl. 7, fig, 14 
Bigenerina di itata d'orbigny. Brady, 1884, p. 370, 
pl. 44, fig. 19-54. 
Test finely agglutinated, surface rough. The 
biserial portion acute at the bottom, not wider 
than the uniserial portion, comprises of 3 - 4 
pairs of low chambers, separated with flush 
sutures. In the uniserial portion 2 chambers, 
the last one elongated, subacute at the apertu- 
ral end. The last feature makes this specimen 
different from the form described by Brady, 
otherwise the characteristics are similar. 

Genus Clavulina d'Orbigny 
93. Clavulina parisiensis d'Orbigny - - 

pl. 7, fig. 17 
Clamclina parisiensis d'orbigny. Brady, 1884,, p. 395, 
~1.47, pg. 14-18. 

lamclrna risiensis d'orbigny. Egger, 1899, p. 44, 
pl. 16, fig. g, 23.50.51. 
Minut& three-edged embryonic portion en- 
larges slowly. l'iie uniseiial long, 
comprised of 8 - 10 low chambers, slightly 
bent. Test finely agglutinated, surface rough. 

Genus Gaudryina d'Orbigny 
94. Gaudtyina reussi Hantken 
G a u d r y i ~  reussi Hantken, 1875, p. 14, pl. 1, fi .5. 
Gaud inn reussi Hantken. Grzybowski, 1898, p. 
294, p?12, fig. 8. 
Test with parallel sides, subacute at the end, 
with a round cross-section or oval. Sutures 
shallow. 

95. Gaudryina coniformis Grzybowski 
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Galcdryina conifonnis Grzybowski, 1898, p. 294 pl. 
12, fig. 7. 
Test spindle-shaped at the initial end, more 
acute at the later one more blunt. Sutures 
flush, surface rough. 

96. Gaudyina tenuis Grz bowski 
Gaud ina imuis Grzybow% 1898, p. 295, pl. 12, 
fig. 9,%. 
~ G s t  agglutinated, with a rough surface, long, 
narrow. The cross-section is oval, in the bise- 
rial portion 8 - 10 pairs of spherical chambers. 

97. Gaudryina convma n.sp. 
pl. 7, fig. 15, 16 

Test finely agglutinated, with a rough sur- 
face, elongate, narrow, round in aoss  section; 
in the biserial portion the chambers are coiled 
in one to one and one-half whorls around the 
longitudinal axis of the test. Sutures slightly 
depressed. Aperture slit-like, at the lower 
edge of the last chamber. I have included in 
this species all forms exhibiting coiling in 
their test, notwithstanding the fact that they 
differ among themselves in general form; in 
some specimens the chambers are nearly 
spherical, while in others they are low and 
flattened, as a result of which the entire 
shape of the test is thicker and less slender. 
Appearing relatively rarely in our material, 
the form in question is known to me in too few 
specimens for me to be able to decide whether 
or not the two extremes of form represented in 
the figures should be considered as different 
species. Since they exhibit the same construc- 
tion of the test, I considered it more reasonable 
to treat them as belonging to the same species. 

Genus Verneuilina d'Orbigny 
98. Verneuil ina pygmaea Egger 
Vemeuilina pygmaee Egger. Brady, 1884, p. 385, p. 
47, fig. 47. 
Test agglutinated, with a smooth surface, 
comprised of three rows of low, spherical 
chambers. Aperture slit-like at the end of the 
last chamber. 

99. Verneuilina propinqua Brady 
pl. 8, fig. 18 

Vemeuilina propinqua Brady, 1884, p. 387, pl. 47, fig. 
8-14. 
Test agglutinated, surface rough. In the initial 
portion, the chambers are minute, enlarging 
rapidly, the last ones are spherical and oc- 
cupy almost 2/3 of the whole test. Aperture as 
a longitudinal crescent-shaped slit at the 
point of convergence of the last three cham- 
bers. Specimens found in this material are al- 
ways compressed obliquely. The original 
shape was probably similar to a blunt cone, in 
which it differs from Brady's elongated 
forms. 

Family GLOBIGERINIDAE 
Genus Globigerina dlOrbigny 
100. Globigerina bulloides d'Orbigny 
Globi erina bulloides d'Orbigny. Brady, 1884, p. 593, 
pl. $fig. 3-7. S nonym can be found therein. 
Globi enna d o i d e s  dlOrbigny. Grzybowski, 18%, 
D. A. 
klobi rina bulloides d9Orbigny. Grzybowski, 1898, 
p. 29r 
This species is the only form with a calcareous 
test that could be found in this material. 



Gorlice 

Explanations to Plates: 
(All magnifications are x30) 



Plate 7 

Reophax bacillaris Brady 

Reophax elongata Grzybowski 

Reophax ovuloides n.sp. 

Reophax difflugiformis Brady 

Hyperammina sp. aff. subnodosiformis Grzybowski 

Webbina clavata Jones and Parker, attached to Rhabdammina 

Haplophragmium agglutinans d'Orbigny 

Haplophragmium deflexum n.sp. 

Haplophragmium horridum n.sp. 

Haplophragmium canariense Brady 

Bigenerina digitata d'Orbigny 

Gaudryina conversa n.sp. 

Clavulina parisiensis d 'Orbign y 

Spiroplecta clotho n.sp. 

Textularia aspera Brady 

Spiroloculina inclusa n.sp. 

Spiroloculina simplex n.sp. 

Spiroloculina fissistomata n.sp. 

Spiroloculina occulta n.sp. 

Spiroloculina complanata n.sp. 

Ammodiscus polygyrus (abnormal) 

Ammodiscus gorlicensis n.sp. 



Gorlice 159 



Jhzef Grzybowski 

Plate 8 

Trochammina uviformis n.sp. 

Trochammina mif rafa n.sp. 

Trochammina ammonoides n.sp. 

Trochammina folium n.sp. 

Trochammina heferomorpha Grzybowski 

Trochammina folium Grzybowski 

Trochammina ' draco n.sp. 

Trochammina nucleolus Grzybowski 

Ammodiscus dubius n.sp. 

Ammodiscus gorayskii Grzybowski 

Ammodiscus dubius n.sp. 

Trochammina ammonoides n.sp. 

Cyclammina gracilis n.sp. 

Ammodiscus serpens Grzybowski 

Verneuilina propinqua Brady 




