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Lituolipora polymorplla n. gen., n. sp. has a coarsely perforate microgranular 
wall, which distinguishes it from similarly shaped genera and necessitates 
the establishing of a new family. It is assigned to the Textulariina but its 
position within the Foraminiferida is thoroughly discussed. It is suggested 
that another genus with a similar wall structure, Monchannontia (De Ca­
s tr o), be assigned to the same family. The new species occurs at several 
localities accompanied by typical Middle Liassic microfossils and thus seems 
to be a reliable marker for the Middle Lias, or the Orbitopsella praecursor 
subzone, respectively. 

INTRODUCTION 

Several years ago a new foraminifer was identified in shallow marine 
Middle Liassic limestones of the Outer Dinaric »carbonate platform« in 
Croatia. At various localities it has been found to occur in a narrow 
stratigraphic horizon, usually only a few meters thick, but always ac­
companied by a typical Middle Liassic microfossil association: Orbi­
topsella spp., Labyrinthina ( = »Lituosepta«) recoarensis (Cati), L. com­
pressa (Hottinger), Pseudocyclammina liasica Hottinger, Pa­
laeodasycladus sp., some specifically undetermined forms but which are 
known to characterize the Lower and Middle Lias, such as small valvu­
linids »with columellar siphon« (cf. Hottinger, 1967: PL 4, fig. 22), 
etc. Recently this form has been found at two sites in sufficient abun­
dance to enable its full understanding and description which led to the 
establishment of a new family and a new genus and species. 
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PALEONTOLOGIC DESCRIPTION 

Order Foraminiferida 
Suborder Textulariina 

Superfamily Lituolacea? 
Family Lituoliporidae n. faro. 

Di a g nos is: Free, multi-chambered (plurilocular) benthic Foramini­
ferida; test spirally coiled, at least in early stage; later stages may be 
uncoiled or may change the direction of coiling; wall characteristic of 
the family: simple, homogeneous, microgranular but coarsely perforate; 
pores open at both ends. 

Type gen u s: Lituolipora n. gen. 
Note: Concerning the family name, see Nomenclatorial remark in 

Gus i c (1977). 

Genus Lituolipora n. gen. 

Di a g nos is: Early stage spirally coiled; the plane of coiling may 
vary from being almost planispiral to deviating in each whorl at about 
30-40° from the median plane. Later stages may be variously developed; 
changing the plane of coiling up to 90° (in microspheric tests) or being 
uncoiled, rectilinca1· or pencropline. Inner structure simple: no cndo­
skeleton or exoskeleton present. Wall typical of the family: thick, one­
-layered, microgranular, coarsely perforate; pores simple. Aperture in 
early stage simple, basal and/or central, afterward cribrate. Dimorphism 
observed. Mcgalosphcric embryon consists of 2 (3?) chambers. 

N a rn e: Similar to Lituola but with perforate wall. 
Type species: Lituolipora polynzorpha n. gen., n. sp. 

Lituolipora polymorplza n. gen., n. sp. 
Plates 1-X 

1972. Mayncina termieri Hotting c r. - Caste 11 a r in, pl. 19, fig. 8. 
Name: owing to the polymorphous appearance, particularly pro­

nounced in microspheric tests. 
Mater i a 1: 16 slides (7 of which from the type locality) with nu­

merous randomly oriented sections. 
H o lot y p e: Pl. I, fig. 1. 
Type lo ca Ii t y: Gorski Kolar, central Croatia. The exact position 

of the type locality is shown in Text-fig. 1. 
0th er finding sites: Two localities, situated about 55 km 

westward from the type locality. Their exact position is shown in Text­
-fig. 2. 

Age: Middle Lias ( = Orbitopsella praecursor subzone). For detailed 
stratigraphic position see under the heading Stratigraphic position. 

Di a g nos is: as for the genus; because, for the time being, no other 
species of the same genus are known. 
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Description 
1. The wall 
The wall structure is, of course, the same in both microspheric and 

megalospheric specimens. The wall is thick, one-layered, microgranular, 
and homogeneous, except for being coarsely perforate. The thickness of 
the wall is about 0.05-0.06 mm in adult stage. The size of the individual 
calcite grains seems to be about 0.003 mm, though it is difficult to 
measure accurately because the thickness of thin sections considerably 
exceeds the diameter of the individual grains. Hence the dark, almost 
opaque, appearance of the wall in section (in transmitted light), because 
of loss of light by manifold reflection and internal refraction. The grains 
seem to be of about equal size in all the tests observed, except where 
the wall was subject to stronger recrystallization causing enlargement 
of the grains, though we are aware that a SEM-investigation would pro­
bably reveal a so-called »inaequigranular structure« (Hoh en egger & 
Pi 11 er, 1975: 71). This does not imply that the bulk of the grains, i.e. 
those having the diameter of about 0.003 mm, are considered to be 
spared recrystallization or any kind of diagenetic alteration; on the 
contrary, similarly to what has been pointed out by Wood (1949) for 
Endothyra, it is uncertain whether the microgranular tests of L. poly­
morpha have recrystallized from a minutely crystalline secreted test or 
were secreted in a state close to their present one. The rather frequently 
observable recrystallization featured in the available material would 
perhaps suggest the first supposition as the more probable. However, 
even Hohenegger & Piller (1975: 71), in spite of SEM-investi­
gation, were unable to decide whether such larger calcite grains (i.e. 
those with the diameter over 0.002 mm) in what they called an »inaequi­
granular« wall structure were original or formed in the course of dia­
genesis. Occasionally considerably larger calcite grains (up to 0.05 mm 
in size), transparent and often euhedral, can be noticed. They have been 
formed by the secondary growth in early phases of diagenesis. This is 
called »Milioliden-Effckt« by Hoh en egg c r & Pi 11 er (1975: 70), 
and, according to these authors, would prove the secreted origin of the 
calcite grains. 

However, particles of foreign origin - though exceedingly rare - have 
also been identified. These may be divided into two groups: the first 
group includes detrital particles of organic origin, such as small Glomo­
spirae (Pl. IV, fig. 3 in the upper left part; the same detail enlarged in 
Pl. X, fig. 3). The second group includes anorganic particles whose 
agglutinating character is uncertain. These are small »pellets« or pellet­
-like granules, which appear as small black spots within the wall of L. 
polymorpha when viewed under low or medium magnification. However, 
when a higher magnification is used, these spots disappear an<l become 
unrecognizable . Thus there is no certainty as to their agglutinating na­
ture, though such pellet-like particles may be observed in the surrounding 
sediment. Such particles, whatever their true nature an<l origin, arc also 
only seldom observable. However, we do not exclude the possibility that 
in a different environment, with more abundant influx of detrital par­
ticles, distinctly agglutinated Lituoliporas could possibly be found. 
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The simultaneous presence of both agglutinating particles and the 
»Milioliden-Effekt« is in apparent contradiction with Hoh enc g g er' s 
& Pi 11 er' s (1975: 70) statement that agglutinated foraminifers do not 
show the »Milioliden-Effekt«, due to the fact that agglutinated grains, 
even if consisting only of calcite, are coated with the surrounding cement 
which should protect them from early diagenetic alterations. This may 
well be true, but nevertheless the presence of both foreign particles and 
the »Milioliden-Effekt« in L. polymorpha can easily be explained by the 
fact that agglutinating particles arc present only as single, isolated grains. 

The pores are circular to subcircular in cross section, simple (i.e. not 
branching or »anastomozing«), directed perpendicularly to the outer 
surface except where the wall bends inward to form the septa (similarly 
as shown in De Castro's, 1966: Text-fig. SD, diagrammatic sketch 
for his ne\V genus and species Monchannontia apenninica). The diameter 
of the pores in adult specimens amounts to 0.01 mm or slightly more 
and it is, generally speaking, about the same all along their length for 
the majority of pores. Slightly funnel-shaped pores have also been ob­
served (Pl. II, fig. 5), though rarely. Smaller tests have smaller pores 
(compare e.g. figs. 1-3 to figs. 4-5 in Pl. VIII). The pores are visibly 
open at both ends, i.e. to the outer surface and to the chamber interior. 
There are no traces of an inner chitinoid membrane lining the chamber 
interior or of what is usually called an imperforate epidermis either. 
Both these features have been shown to exist in Recent agglutinated 
foraminifers (Murr a y, 1973), though He d l c y (1963: 436) is of the 
ofinion that an inner »chitinous« lining is not common. As to the lack 
o · an imperforate outer »epidermis«, we are convinced that it is not 
due to abrasion of the tests, but represents, indeed, an important pri­
mary characteristic. The lack of an inner chitinoid membrane, if indeed 
being primarily present, is easily explained in fossil specimens. 

The pores do not touch mutually, but do leave a rather ample micro­
granular portion of wall among them. The distance between the pores 
varies from about 0.02 to 0.04 mm, i.e. it is twice or more the diameter 
of the pores. Such a coarsely perforate wall is obviously different from 
both keriothecal (honeycomb-like) and from those walls which have been 
described as being »fibrous in appearance«. Hence it should be em­
phasized that the distinction has to be made between perforate and 
keriothecal and/or fibrous walls, and while all these types can be spoken 
of as »porous«, they must not be confused and/or considered synony­
mous. 

The wall forms the septa by bending inward. The perforations gra­
dually disappear in the septa, similarly as it has been diagrammatically 
sketched by De Castro (1966: Text-fig. SD) for Moncharmontia apen­
ninica. The lost of porous appearance in the septa has also been shown 
to exist in Recent agglutinated foraminifers (Murr a y, 1973: 782). Thus 
the septa are massive and perforated only by apertural openings. The 
diameter of apertural openings in the adult stage ( = cribrate aperture) 
is.about 0.02--0.05 mm. Understandably, the thickness of the septa equals 
that of the wall, except at the places of new chamber addition, where 
the widened basal portion of the next chamber adds to the thickness of 
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the previous septum. This has also been schematically represented by 
De Castro (1966: Text-fig. SD) for M. apenninica. 

Due to the absence of any exo- and endoskeletal structures the 
chamber lumina are free, filled with sparry calcite. Occasionally two 
phases of the filling can be recognized: an early even rim cement lining 
the chamber interior, and later mosaic cement in the middle (Pl. I, fig. 1; 
the same detail enlarged in Pl. X, fig. 6; Pl. III, fig. 3). The same feature 
can sometimes, but more rarely, be observed also on the outside of the 
test, indicating the deposition in a clear water environment. 

2. Microspheric tests 
The general shape of the microspheric tests is the one of a spirally 

coiled, with prominent umbilical depressions on both sides (Pl. IV, figs. 
1-2; Pl. VI, fig. 2), and variously developed later stages. Sometimes the 
umbilical depressions are not so prominent due to irregular coiling and 
overlapping of individual whorls (Pl. V, figs. 1--2). The proloculus has 
not been clearly observed (Pl. V, fig. 1 ?). In the initial stage the manner 
of coiling is not completely clear, probabl:v being irregular or sort of a 
plectogyroid type (Pl. I, fig. 1; Pl. IV, fig. 2; Pl. V, figs. 1-2). It is 
followed by the spirally coiled stage, consisting of about 3-4 whorls, 
and during which the plane of coiling of each individual whorl may 
deviate up to 40° from the median plane. In some specimens, however, 
the deviations of the plane of coiling arc so slight that they may be 
considered almost planispiral. In still other tests the coiling is of a 
slightly sigmoidal type (Pl. V, fig. 2). The polymorphous appearance be­
comes even more prominent in the next, final stage, which may be 
developed in different ways. It may be uncoiled, varying in shape from 
rectilinear to peneropline, or the last whorl(s) may abruptly change the 
plane of coiling at various degrees, up to 90° (Pl. I, fig. 1). Analogously, 
the uncoiled stage may be in continuation with the plane of coiling of 
the last whorl or may have quite a different direction (Pl. VI, fig. 1). 
It consists of 3-4 chambers. 

The chambers are broad and low, the height of the chambers being 
approximately equal or slightly larger than the thickness of the septa 
(about 0.05 mm), while the width of the chambers is 3-4 times greater 
than the height. 

The aperture is at first simple, probably basal, then central and finally 
(in about the second or third whorl) cribrate. The diameter of the 
apertural openings varies from 0.02 to 0.05 mm, or even more, in the 
cribrate stage. 

Microspheric tests with an uncoiled final stage appear to be more 
common than the ones with differently coiled last whorl(s). 

When a population of L. polymorpha is viewed as a whole, then the 
above mentioned irregularities in the growth pattern give the micro­
spheric tests of L. polymorpha the characteristic and easily recognizable 
polymorphous appearance. 

The size of the microsi:~-:::ric tests is about 1 mm. 
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3. Mcgalospheric tests 
Megalospheric tests arc, as a rule, smaller than the microspheric ones, 

usually half the size of the microspheric tests (about 0.5 mm), and more 
uniform. The megalospheric embryon seems to be of a complex type: 
the globular proloculus is immediately followed and partly overlapped 
by the second chamber, and separated from it by a very thin (chitinoid?) 
wall, which is seldom preserved. What remains visible in most cases is 
the characteristic contour of the embryon, not spherical but with a 
sausage-shaped additional chamber on one side (PL IX, figs. 2-3, 5?, 6?, 
7?, 8-9). This is, however, not clearly visible owing to the unsatisfactory 
state of preservation. The diameter of the proloculus is about 0.05-0.06 
mm. A spirally coiled stage follows, in which, similarly to microsphcric 
tests, the mode of coiling may vary from the almost planispiral one to 
the one in which the plane of coiling of individual whorls deviates up 
to about 40° from the median plane. After about 1.5-2 spirally coiled 
whorls the test may develop an uncoiled, more or less penerophne, 
portion consisting of 2-3 chambers. The uncoiled stage is not present 
in all megalospheric tests observed. The shape of individual chambers 
is analogous to that of microspheric tests, the chambers being low and 
broad. Their height (0.04--0.05 mm) equals or surpasses slightly the 
thickness of the septa. The aperture is in coiled stage simple, at first 
basal then central, becoming cribrate in the uncoiled stage (if the latter 
is present). 

Comparison 

L. polynwrpha n. gen., n. sp. is easily and unambigously distin­
guished from all other Mesozoic foraminiferal genera of similar shape 
by its coarse and easily visible perforations. However, in cases when the 
perforate wall structure is obscured due to recrysta11ization (i.e. when 
the secreted, or slightly recrystallized, calcite grains of the wall and those 
of the cement entering the perforations merged together into a homo­
geneous opaque mass), it may be mistaken for Mayncina termieri Hot­
t i n g e r. Two points may be particularly miskading in suggesting the 
conspecifity of M. termieri and L. polymorpha: (1) similar shape and 
size, and (2) occurrence in the same stratigraphic horizons, accompanied 
by the same accompanying forms (Orbitopsella, »Lituosepta«, etc.). There­
fore we were at first reluctant to establish a new species for our forms, 
counting on the possibility that Hottinger' s (1967: Pl. 3, figs. 1-11) 
material of »Mayncina termieri and related forms« may, in fact, re­
present a Lituolipora (meaning a new genus) in which the perforate 
wall structure has not been preserved. Should this be the case, the 
nomenclatorial change concerning the specific name would, obviously, 
be necessary. However, after having carefully considered all factors 
involved we came to the conclusion that we were dealing with a new 
genus and species, distinguishable from M. termieri and from all other 
described and/or figured forms which were made available to us, except 
for the form mentioned in the synonymy in which the perforate wall 
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structure b clearly recognizable, in spite of small magnification. The 
following items favoring the generic and specific separation of our forms 
have to be pointed at: 

1. In all of Hottinger' s pictures (1967: Pl. 3, figs. 1-11) an 
imperforate microgranular wall structure, not differing from the one in 
accompanying imperforate forms (Orbitopsella, Textulariidae, Valvulini­
dae; figs. 1-2), is recognizable. The imperforate wall structure of M. 
termieri is particularly well visible in Hottinger' s figs. 1, 2-7 and 
11, though no detailed picture of wall structure in larger magnification 
is given. 

2. In contrast to the above mentioned situation in H o t tinge r' s 
material, i.e. when the wall of M. termieri (and related forms) appears 
identical to the one of accompanying imperforate forms, in our material 
the difference between the wall structure of L. polymorpha and of the 
accompanying imperforate forms is clearly visible (Pl. VI, fig. 7; Pl. X, 
figs. 1-2 compared to figs. 3-4, 6). This point seems insofar more im­
portant since the sediment in Hotting e r's material is similar to our 
own: in both cases, the cement is for the most part made of sparry calci­
te. Were it not so, i.e. were the cement represented by micritic mud, the 
filling of the perforations in the wall of L. polymorpha with such muddy 
matrix could conceivably obscure the perforate wall structure, resulting 
in a seemingly imperforate microgranular structure. However, since in 
H o t ti n g e r's material not rnicritic mud but sparry calcite (for the 
most part) would enter the pores in the wall of M. termieri (if they were 
existent), the pores should be visible in about the same way as they are 
in our material of L. polymorpha. Therefore we became convinced that 
M. termieri differed from L. polymorpha in its original wall structure, 
which justified the generic separation. 

The question of whether M. termieri - reported to have a micro­
granular wall (Hottinger, 1967: 31) - should be assigned to the 
genus Mayncina, characterized by an arenaceous wall (Neumann, 
1965) is irrelevant here, but we wish to express our agreement with 
H o t t i n g er that the existence or nonexistence of agglutination can 
depend solely on the environmental conditions (about that see also, e.g. 
Septfontaine, 1971: 295; Gu~ic, 1975: 17; etc.). We are taking 
advantage of this opportunity to make our views clear, for diametrically 
opposing views on this subject still seem to persist among the foramini­
ferologists. 

3. Morphologically, all figured sections of M. tennieri and related 
forms in Hottinger (1967: Pl. 3, figs. 1-11) reveal a much more 
regular growth pattern: a stable planispiral coiling passing into a penero­
pline growth of chambers; this is also expressly mentioned by Hot· 
tinge r (1967: 31). Though an axial section figured by Hottinger 
(1967: Pl. 3, fig. 8) shows a slightly oscillating coiling, comparable to 
what has been observed in L. polymorpha (it is interpreted by H o t­
t in g er as a »slightly oblique axial section«), it is still far from being 
identical with the widely varying polymorphism (including the varying 
mode of coiling) of L. polymorpha. In addition, the rectilinear uncoiled 
stage does not seem to be as frequently developed in M. termieri as it is 
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in L. polymorpha. The specimen (section) chosen by Ho t t in g er as 
the holotypc of M. termieri shows the above mentioned differences best, 
so that it can in no way be identified with much more irregular and 
thicker-walled specimens of L. polymorpha. 

As for other forms, similar in section to Mayncina (e.g., Lituola, Cha­
rentia, Gendrotella), the same criteria for distinguishing them of L. poly­
morpha may be applied as have been outlined above in reJation to 
Mayncina. 

The only Mesozoic foraminiferal genus which has an identical type 
of wall structure is Upper Cretaceous Moncharmontia apenninica (De 
Castro, 1966, 1967). It is, however, quite different morphologically 
which makes impossible the confusion of the two forms. 

Stratigraphic position 

At the type locality, called Carapine Drage (Text-fig. 1), L. polymorpha 
has been found in a bed of biosparite, accompanied by Orbitopsella sp., 
Mayncina cf. termieri Hottinger, small Valvulinidae with »Co]umel­
lar siphon«, etc., within the sequence of layers known as Lithiotis lime­
stone. Hence its stratigraphic position can be defined as Middle Liassic, 
or, in biostratigraphic terms, corresponding to the Orbitopsella praecur­
sor subzone, respectively. Moreover, in the immediate vicinity of th~ 
topotype locality, the Middle Liassic complex (below and above the L. 
polymorpha) contains a typical microfossil assemblage, characterized by 
the following forms: Orbitopsella praecursor (GU m be 1), Orbitopsella 
spp., Labyrinthina (= »Lituosepta«) recoarensis (Cati), Haurania de­
serta Hen son, H. amiji Henson, Pseudocyclamrnina liasica Hot­
t in g er, Earlandia sp. (frequently misidentified as A.eolisaccus dunning­
toni E 11 i o t t), numerous Glornospirae, Textulariidae, etc. Debris of 
pelecypods belonging to the family Lithiotidae are encountered through­
out this complex of beds. 

The lower boundary of the Middle Lias, or of the Lithiotis limestone 
respectively, is not definable in the vicinity of the type locality of L. 
polyniorpha, for there is a fault contact with Lower Malmian limestone. 
Therefore the position of the bed with L. polymorpha can be defined 
only with the regard to the upper boundary of the Middle Lias, which 
coincides with the disappearing of the Lithiotidae and the above men­
tioned microfossil assemblage. Stratimetric measurements in the field 
have shown the position of the bed with L. polymorpha to be about 100 
m below the boundary Middle Lias (= Lithiotis and Orbitopsella lime­
stone) - Upper Lias (the so-called »spotted limestone«, or »Flecken­
kalk«), or else about 250 m below the boundary Upper Lias-Lower Dog­
ger, which is defined lithologically. About 30 m above that boundary, 
in a thick-bedded micrite, Mesoendotlzyra croatica Gus i c has been 
found, thus proving the Lower Doggerian age {=Mesoendothyra croatica 
cenozone). The stratigraphic situation in the region of the type locality 
is schematically shown in Text-fig. 3. 

6 GEOLOSKI VJESNIK 
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In the vicinity of Lokve (Text-fig. 2), the stratigraphic situation is 
similar to the one at the type locality. L. polymorpha occurs, here again, 
in a bed of biosparite, only about 10 cm thick, under- and overlain by 
micritc. It is accompanied by Orbitopsella praecursor, probably Orbi­
topsella sp., Labyrinthina ( = »Lituosepta«) cf. compressa (H o t t in g er) , 
Glomospirae, Textulariidae, etc. Though the pelecypods of the family 
Lithiotidae are lacking in this region, the age of the bed with L. poly­
morpha may be reliably defined as Middle Lias, i.e. Orbitopsella praecur­
sor subzone. Both finding sites in this region are situated near the fault 

"' ~ i ..--.-,....--, 
~ ~ i:::=:z::;:::;::=., 
g g I I J 

• Mtsoendolhyro crootica -

- Orbitopstlld pt-ursor 

dlD Lihrotipo<a poly"'°'plto 

,... Lithiotidoo 

Text-fig. 3. Schematized geological column of the type locality region 
SI. 3. Shcmatizirani geolo~ki stup podrucja tipienog lokaliteta 

boundary with the Upper Triassic dolomite, so tha L the lower limit of 
the Middle Lias (=Orbitopsella praecursor subzone) cannot be observed 
in this region either. The two finding sites in Middle Liassic limestone, 
though situated very close to each other, are tectonically separated by 
a zone of Upper Triassic dolomite, about 250 m wide. 

Later (when this paper was already submitted to the editor), L. poly­
morpha was identified in the Middle Liassic deposits of Mazinska suma, 
north of Mazin, Lika (Croatia), and in Middle Liassic deposits on Mt. Bio­
kovo, about 1.5 km NE of Brist. 
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ON THE SUPRAGENERIC ATTRIBUTION OF THE GENUS 
LITUOLIPORA 
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To our knowledge, the simple, coarsely perforate test wall of L. poly­
morpha represents a unique case among the homogeneous microgranular 
walls in Mesozoic foraminiferids, with the exception of the above men­
tioned Moncharmontia apenninica. Therefore it seems useful to compare 
the wall structure of L. polymorpha more closely with different types 
of wall structures present in the foraminiferids. 

Simple, distinctly open (or even funnel-shaped) perforations in L. poly­
rnorpha are rather coarse and, in general, circular in cross section. They 
differ markedly from the keriothecal wall structure in the fusulinaceans 
in that the alveoli in the keriothecal structure arc not distinctly open 
on the surface, are honey-combed rather than circular in cross section 
due to their closely spaced arrangement, and in that true keriothecal wall 
structures are, in general, far more complex. The only point which is 
common to both L. polymorpha and the Fusulinina (as regarded by 
Loeb 1 i ch & Tapp an, 1964, 1974) is that the wall is built up of 
secreted microgranuJar calcium carbonate. As to the presence or absence 
of detritic inclusions, they are deemed to be of no crucial importance, 
for small amounts of foreign particles are known to be present also in 
test of some Endothyracea (cf. Loeb 1 i ch & Tapp an, 1964: C 
338-339 - Tournayellidae; C 343 - Endothyrinae, etc.). Soviet authors, 
who have studied Paleozoic foraminifers in minute detail and developed 
their taxonomy and classification accordingly, also include into the fa­
mily Tournayellidae, for instance, both purely microgranular and agglu­
tinated forms (e.g. Brazhnikova & Vdovenko, 1973: 241). They 
even consider that heavily agglutinated forms (e.g. family Forschiidae) 
may have developed from the tournayellids. In the quoted paper, how­
ever, both these families are included into the order Ammodiscida -
just because of the existence of the agglutination, but what we intented 
to show was that, frequently enough, it was not possible to separate 
taxonomically the agglutinate and nonagglutinatc forms. 

The same main differences as quoted above prevent us from approach­
ing L. polymorpha to those Mesozoic foraminiferids which do possess 
a keriothecal wall structure (family Biokovinidac - Gus i c, 1977). On 
the other hand, the perforations in L. polymorpha can neither be re­
garded as a specifically evolved exoskeleton, in spite of a possible super­
ficial similarity with the abraded tests having an alveolar exoskeleton 
(sensu Hottinger, 1967: 19) or a »labyrinthic wall structure«, res­
pectively (sensu Neumann, 1967: Fig. 19A on p. 44). The perforations 
in L. polymorpha are distinctly open on the surface and hence no kind 
of imperforate »epidermis«, however thin, can be spoken of. Still another 
possible comparison docs not fit. The relatively coarse perforations in 
L. polymorpha are not comparable to the fine tubules in the wall of 
some agglutinated foraminifcrids. These tubules are minute (most fre­
quently 1-4 ,um in diameter), slightly irregular, commonly branching 
and/or »anastomozing«. Moreover, in contrast to the long-held opinion 
of their being open on the surface (summarizingly in Loeb I i ch & 
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Tapp an, 1964: C 91, fig. 52; Neumann, 1967: 43, 212, 218; and 
Murr a y, 1973: 780), it has recently been shown that they end blindly 
just beneath the outer wall, i.e. they arc closed with either organic cement 
or agglutinated material (Murr a y, 1973). But even when dealing with 
etched or abraded tests which give the appearance of being perforate, 
they cannot be mistaken for coarse, distinctly open perforations in L. 
polymorpha. Equally so, the difference between regular, tube-like pores 
in L. polynwrpha and the highly irregular porous wall in Trochoporina 
(S o Ii m an, 1972) is obvious. As to the existence of an organic mem­
brane, which is frequently spoken of as closing the pores both in the 
inside of the chambers and possibly a]so at their outer ends in Recent 
agglutinate foraminiferids, it may reasonably be supposed to have been 
existing also in L. polymorpha, though Hedley (1963: 436), as already 
mentioned, is of the opinion that an inner »chitinous« lining in arena­
ceous shells is not common. Whichever the case, it \vould in no way 
affect the validity of the above quoted differences between the simple, 
coarsely perforate wa1l of L. polymorpha and a finely porous inner layer 
of the wall in agglutinated foraminiferids. For it has to be emphasized 
once again that the presence of perforations in L. polymorpha being open 
on the surface is certainly not due to the abrasion of the tests prior to 
final deposition, for it is impossible to conceive that all tests have suf­
fered just the same degree of abrasion. At least those tests which had 
been embedded in a muddy micritic matrix would have preserved traces 
of an outer imperforate »epidermis«. Because the same situation is 
present also with M. apenninica, which has since been found at a number 
of localities in the peri-Mediterranean realm, this certain]y ruJes out the 
possibility that the aspect of perforations being open on the surface is 
due to abrasion of tests. 

Finally, the pores in L. polymorpha are much too large to be caused 
by radial crystallization, i.e. by the linear alignment of calcite granules 
resulting in a fibrous or »pseudofibrous« appearance (cf. Cummings, 
1956). This is also valid for M. apenninica, and hence all the above 
mentioned statements apply also to that species. 

From all that has been exposed so far it follows that L. polymorpha 
cannot be fittingly placed into any of the formally recognized foramini­
fcral taxa of the family rank. Therefore the new fami]y, Lituoliporidae, 
has been proposed above. The establishment of the new taxon of the 
family rank is felt to be justified because of the wall structure, which, 
as it has been outlined above, differs from all types of wall structures 
(including also some exoskeletal structures) present in Mesozoic fora­
miniferids. It is further suggested that the new family be tentatively 
placed in the Textulariina, superfamily Lituolacea(?), though the wall 
structure has been described as microgranular with rare detritic in­
clusions. De Castro (1966) considered his new genus and species 
Monchannonlia apenninica to represent the youngest offspring of the 
Endothyridac. However, in this respect we fully agree with Hoh en e g­
g er & Pi 11 c r (1975: 73) that the wall structure alone should not be 
the decisive factor in the classification of post-Triassic microgranular 
( = »inaequigranular« in Hoh en egger & Pill c r, 1975) foraminife-
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rids, but that, in addition, phylogenetic relationships must also be con­
sidered. Moreover, Hoh en egger & Pi 11 er (1975: 83) made an 
important point in suggesting that post-Triassic forarniniferids with an 
»inaequigranular« wall structure must not necessarily derive from the 
Fusulinina (scnsu Loeb Ii ch & Tapp an, 1964, 1974, i.e. including 
the Endothyracea), but may have derived from the Textulariida (=Tex­
tulariina in Loeb Ii ch & Tapp an, 1964, 1974) with carbonate 
cement which ceased to agglutinate foreign parlicles. This view is in 
accordance with what has been stated above, i.e. that no »demarcation 
line« of taxonomic significance can be drawn between the more or less 
agglutinated and the purely microgranular forms, provided that the forms 
in question show a phylogenetic relationship. If this view is accepted, 
it may have far-reaching implicalions in the classification of the fora­
miniferids, which, of course, lies beyond the scope of this paper. 

As it has been briefly mentioned in the concluding paragraph on the 
comparison of L. polymorpha with other forms, Upper Cretaceous Mon­
charmontia apenninica shows an identical wall structure. Though it was 
said to be »reminiscent of the keriothecal wall structure of the fusulines 
and identical to the wall structure of many Paleozoic genera, e.g. Cribro­
spira« (De Castro, 1966: 10), and later considered to be similar to 
the »Striated« wall structure of Cltarentia cuvillieri Neumann by 
Hottinger (1967: 33), it was described (De Castro, 1966: 10) as 
being built of a single layer of microgranular calcite with apparent 
perforations. It is obviously the same as in L. polynwrpha, the perfora­
tions being proportionally smaller but of the same type (tubular, simple, 
relatively coarse). Therefore, in the present authors' opinion, it cannot 
be identified with, or spoken of as, the keriothccal wall structure for the 
reasons which have been dealt with at sufficient length above. Hence it 
follows that the gouping of the two genera into one family appears lo­
gical. Thus the family Lituoliporidae, n. fam., would, for the time being, 
include two morphologically distinct and stratigraphically separated ge­
nera, Upper Cretaceous Moncharmontia (De Castro) and Liassic 
Lituolipora n. gen. 

Received 10 February 1977. 
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Lituolipora polymorpha n. gen., n. sp. (Foraminiferida, Lituolacea?) 
iz srednjeg lijasa Vanjskih Dinarida Hrvatske 
i uspostavljanje nove porodice, Lituoliporidae 

I. Cusic i J. Velie 

UVOD 

Vee nekoliko godina zapafu se ji:dna nova foraminiferska vrsta u plitkomorskim 
srcdnjolijaskim vapnencima iz podrucja »karbonatnog praga« Vanjskih Dinarida 
u Hrvatskoj. Na viSe lokalitc~a ustan.ovljcna je nj.::na prisutnost u jc~~om r~zmJer­
no uskom stratigrafskom honzontu, cesto svega nekol1ko metara deb!Jme, ah uviJek 
u pratnji tipiene s rednjolijaske mikrofosilne zajednice: Oi'bitopsella spp., Laby­
rintlzi11a ( = »Lituosepta«) recoarensis (Cati), L. compressa (Hottinger), Pseudo­
cycla111111ina liasica Hottinger, Palaeodasycladus sp., tc malih, specificki nc­
odredivih oblika koje je Hottinger (1967: tab. 4, sl. 22) oznacio kao »Sitne valvu­
linide s kolumelarnim sifonom«, a za koje jc poznato da su vezane za donji i sred­
nji dio lijasa. Osim toga, redovito su prisutni i oblici bez u;le stratigrafskc vrijcd­
nosti: brojnc i dosta karaktcristicne, relativno krupne glomospire, s velikim brojem 
klupeastih zavoja i s karakteristicnim kuglastim prolokulusom okrufonim drugacijc 
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gradcnom (hitinoidnom ?. odnosno samo djelomice mineraliziranom) stijenkom (v. 
tab. X, s l. 5), tckstulariide, Thaumatoporella parvovesiculifera (Ra i n er i) i dr. 
Ncdavno je ta foraminifera nadena na dva lokaliteta u dovoljno velikom broju 
primjeraka, odnosno presjeka, da se opise i ilustrativno prikafe, sto je dovelo do 
uspostavljanja nove familije, te novog roda i vrste. 

PALEONTOLOSKI OPIS 

Red Foraminiferida 
Podred Textulariina 

Superfamilija Lituolacea? 
Familija Lituoliporidae n. fam. 

Dijagnoza: Slobodnc, multilokularnc, benticke foraminifere; kucica spiralno sa· 
vijcna, barem u pocctnom stadiju; kasnije moie biti odvijena iii mofe promijeniti 
nacin rasta; stijcnka jcdnostavna, homogcna, mikrogranulirana, grubo perforirana; 
pcrforacije (pore) otvorcnc su na oba kraja. 

Tipieni rod: Lituolipora n. gen. 

Rod Lituolipora n. gen. 

Dijagnoza: KuCica spiralno savijcna u poeetnom stadiju; naCin savijanja moze 
varirati od gotovo posve planispiralnog pa do takvog gdje ravnina namatanja poje· 
dinih zavoja odstupa za 30--40° od medijalne ravnine. Zadnji zavoj (u mikrosteric­
nih primjcraka) mo.le naglo promijeniti smjer savijanja (do 90°), iii mofc biti od­
vijcn na razlicite nacinc (pravocrtno, pcneroplidno). Stijenka tipiena i karakteri­
sticna za famil iju, dcbela, jcdnoslojna, perforirana razmjemo grubim, jednostavnim 
porama. Unutrasnja grada jednostavna, bez cgzoskeleta i endoskeleta. Usce u po­
cctnom stadiju jednostavno, srediSnjc ili/i bazalno, u kasnijem stadiju sitasto. 
Postoji dimortizam. Megalosfericni nukleokonh sastoji se od 2 (3?) klijetke. 

Porijeklo imcna: Sliean rodu Lituola, ali perforirane stijenke. 
Tipicna vr~ta: Lit1w/ipora polymorp11a n. gen., n. sp. 

Lituolipora polymorpha n. gen., n. sp. 

Table 1-X 

1972. May11ci11a ternzieri Hottinger. - Castellari n, tab. 19, sl. 8. 
Im e: prcma izraknom polimorfizmu, osobito u mikrosfericnih primjeraka. 
Mater i j a I: 16 izbrusaka, od toga 7 sa tipienog Iokaliteta, s velikim brojem 

slueajnih presjeka. 
Ho Io tip: tab. I, sl. 1. 
Locus t y pi cu s: Gorski Kotar, lokalitct Carapine Drage, oko 5,5 km jugo· 

zapadno od mjesta Vrbovsko. Toean poloZa.j nalaziSta vidi se na sl. 1. 
0 st al a n a I a z is ta: Dva lokaliteta, oko 55 km zapadno od tipienog lokali­

tcta, odnosno oko 2 km sjcvcrozapadno od mjesta Lokve. Tocan polofaj ovih nala­
zista prikazan je na sl. 2. 

Stratum t y pi cum: srednji lijas, odnosno podzona Orbitopsella praecursor. 
Dclaljnijc vidi u poglavlju Stratigrafski polofaj. 

Di j a g no z a: kao za rod, buduci da za sada nisu poznatc druge vrste istog 
roda s kojima bi se mogla izvrsiti usporcdba. 

1. Slijcnka 
Op is 

Gra<ta stijenkc jcdnaka je, razumljivo, i u mikrosfcricnih i u makrosferienih 
primjeraka. Stijcnka je debcla, jednoslojna i homogena, mikrogranulirana, perfo· 
rirana razmjcrno krupnim porama. Debljina stijcnke je oko 0,05-0,06 mm u odra­
slom stadiju. Vclicina pojcdinih kalcitnih zrna je oko 0,003 mm, premda je to tesko 
sa sigurnoscu utvrditi jcr jc debljina prcparata znatno veea od velicinc pojedinih 
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zrna. Zato i jest stijenka u prolaznom svjetlu neprozirna, tamna, gotovo crna, jer 
dolazi do gubitka svjetla u stijenci mnogostrukom reflcksijom i unutrasnjom re­
frakcijom. VeliCina pojedinih zrna Cini sc da je priblifoo jednolika u svim pri­
mjercima, osim na mjestima gdje je stijenka bila podvrgnuta jafoj rekristalizaciji 
pa su zrna vcca. Vjerojatno je, naime, da jc mikrogranularna stijenka, onakva 
kakvu je danas vidimo, takoc!er nastala rekristalizacijom iz jos sitnije kristalinicne 
stijenke, a ne da je izlucena u svom danasnjem stanju. Opcenito prisutne pojave 
rekristalizacije u istra:Zcnim preparatima govore tome u prilog, prcmda se niti 
istrazivanjima pomocu stereoskana ne moze uvijek sa sigurnoscu utvrditi da Ii su 
pojedina vcca zrna u takvoj »inekvigranularnoj« stijenci primarna iii produkt re­
kristalizacije u (vjerojatno ranoj) dijagcnczi (Hoh c n cg g er & Pi 11 c r, 1975: 
71). Slicnu sumnju u prvotni karakter mikrogranuliranc stijenkc izrazio je, za rod 
Endothyra, Wood (1949). Mjestimicno se mogu naCi i znatno vcea kalcitna zrna 
(do 0,05 mm veliCine), prozima i cesto pravilnih kristalnih formi, nastala sckundar­
nim rastom u ranim fazama dijageneze (= tzv. nmiliolidni cfekt«, Hoh enc g g er 
& Pi 11 er, 1975: 70). Prema navedenim au tori ma, takva pojava svjedoci da se 
radi o izlucenim (a ne aglutiniranim) zmima kalcita . 

. Me.autim, utvrdene su i cestice stranog porijekla, koje mofomo smatrati agluti­
mramm. To su izuzctno rijetke sitne glomospirc (Tab. IV, sl. 3 gore lijevo; isti dc­
talj poveeano na Tab. X, sl. 3). Druga grupa cestica SU one ciji aglutinirajuci ka­
rakter nije mogao biti sigurno utvraen. To SU sitni npeleti« ili cestice milik pele­
tima kojc se pojavljuju kao crne krufoe mrlje u stijenci, kad se promatra pod 
malim ili srednjim povecanjem. No kad se promatra pod veCim povecanjem, te 
cestice sc ne mogu razabrati. Prema tome nije sigurno da se radi o cesticama stra­
nog porijekla, iako su takve cestice vidljive u okolnom scdimentu. No i takve cc· 
s~ice, nesigumo.~. porijekl<;l~ zapafaju ~<;. vrlo rijetko. Nij<; .. ~cclutim, i~~ljuci:;no, ~~ 
b1smo u drugac1Jem okohsu (s bogat1J1m donosom detntlcnog matenJala) 1mah l 

jace, ili eak izrazito, aglutinirane lituolipore. 
Istovremeno postojanje »miliolidnog efekta« i aglutinirajuCih ecstica kosi se sa 

zapafanjima Hoh en egger a & Pi 11 er a (1975: 70), naimc da aglutinirane 
foraminifere nikada ne pokazuju »miliolidni efekt« ( ~ sckundarni rast kalcitnih 
kristala), jer da su aglutinirana zrna, pa makar i iskljucivo kalcitna, obavijena 
okolnim ccmcntom stijenke koji ih stiti od ranodijagenctskih promjena. S tim 
objasnjenjem mozemo sc sloziti, iako je ono vjerojatno nepotpuno; no u nasem 
slueaju istovremcno postojanje »miliolidnog efekta« i aglutiniranih cestica lako je 
objasniti cinjenicom da SU agJutinirane cestice prisulne U stijenci Jituolipore Samo 
izuzctno rijetko, kao izolirane, pojedinacne cestice, tako da bismo za primjcrke 
lituolipora kakvc nalazimo u nasem materijalu tdko mogli reCi da se radi o agluti­
niranim foraminifcrama u pravom smislu rijeci. 

Pore (perforacije) su manje-vise kruzne u poprecnom presjcku, jednostavne (tj. 
ne racvaju se niti »anastomoziraju«), i usmjcrene su okomito na vanjsku povrsinu 
stijenkc, osim na mjeslima gdje stijenka povija prema unutra tvoreCi septe. Takav 
raspored pora odgovara onom kako ga je shematski prikazao De Castro (1966: 
sl. SD) za svoj novi rod i vrstu Moncliannontia apenninica, a i logican je, ako se 
sjetimo da je svaki septum neko vrijemc predstavljao zavr5ni stadij rasta. Promjer 
pora u odraslih primjcraka iznosi oko 0,01 mm, pa i viSe, i, opcenito uzevsi, vcCina 
pora ima jcdnaki promjer cijelom duzinom. Zapa:lcne su takoder, iako rijetko, i 
pore ljevkastog oblika (Tab. 11, sl. 5). Man.ii primjerci imaju i sitnije pore (usp. npr. 
sl. 1-3 i 4-5 na tab. VIII). Ocito je da su pore otvorene na oba kraja, tj. i prema 
vani i u unutrasnjost klijctaka. NiSta nam ne ukazuje na postojanje nekog, koliko­
god tankog, vanJskog imperforatnog sloja (»cpidcrme«), kao niti na postojanje 
hitinoidnc membrane u unutrasnjosti klijetaka. Obje ove pojave postoje kod rc­
ccntnih aglutiniranih foraminifera (Murr a y, 1973). Sto sc tiec ncdostatka vanj­
skog »Cpidermalnog« impcrforatnog sloja, uvjereni smo da razlog tome nije u 
mogucem trosenju (abradiranju) vanjske povrsine kuCica, ncgo da se radi o zna­
eajnoj primarnoj osobini. Sto se pak tiee toga da ne nalazimo tragove unutrasnje 
hitinoidne membrane, logicno je da sc takvo svo.istvo tesko mok sacuvati prilikom 
fosilizacijc. 

Pore se meclusobno ne dodiruju. Razmak izmeclu pora varira od oko 0,2 do 0,4 
mm; on je dvostruk ili vcci ncgo sto je promj~r porn. Ovako grubo pcrforirana 
stijenka <>Cito sc razlikuje od keriotekalnc (sacaste) stijenkc. kao i od onih stijenki 
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koje su opisane kao »fibrozne«. Svi navedcni tipovi stijenke mogu se oznaciti kao 
»porozni«, ali taj naziv nije dovoljno precizan, pa se navcdeni izrazi ne smiju mije­
fati ili smatrati sinonimima. 

PovijajuCi prema unutra, stijenka tvori scpte. Perforacijc sc u septima gubc, 
slicno kao sto je to shcmatski prikazao De C a s t r o (1966: sl. SD) za vrstu 
Mo11charmontia apemzinica. Murr a y (1973) .ie ustanovio da se i kod rcccntnih 
aglutiniranih forarninifcra porozna grada stijcnke (pore tu doduse ne probijaju na 
povrsinu) u septima gubi. Septi SU pcrforirani useanim otvorima. Promjcr useanih 
utvora u odraslom stadiju, tj. kad usce postaje sitasto, iznosi oko 0,05 mm. Dehljina 
sepata priblii.no je jcdnaka dcbljini stijenkc (oko 0,05 mm) (sto je kod ovakvog 
nacina grade scpata i logicno), osim na mjestima prirasta slijcdeec klijetkc, gdjc 
prosireni bazalni dio stijenke slijedccc klijetkc cini <la dcbljina scpata prividno 
izglecla veca. 

Buduci da ncma nikakvih ni cgzoskeletnih ni cndoskclctnih strukturnih eleme­
nata, unutrasnjost klijctaka je slobodna, ispunjcna sparitom. Katkada se mogu 
razaznati dvijc faze sparitnog ispunjcnja: rubni cement koji oblafo unutrafoje zi­
dovc klijetke i kasniji mozaicni cement koji ispunjava srcdiSnje dijelovc (Tab. l, 
sl. 1 i ctr.). Ista pojava, tj. postojanje obrubnog cem<.:nta, moie sc zapaziti i s 
vanjske strane nckih primjeraka (iako rjcde), sto oboje svjedoci da su kuCicc nakon 
uginuca organizma talofone u bistroj vodi. 

2. Mikrosferieni primjerci 
Opci izgled mikrosfericnih primjeraka jest spiralno saviicna kucica s izrazitim 

umbilikalnim ulcknuCima s obje strane (tab. IV, sl. 1-2; tab. VI, sl. 2) i s razlicito 
razvijcnim zavrsnim stadijcm. Prolokulus nijc bilo mogucc sigumo zapaziti (tab. 
V, sl. 1). Pocctni stadij, koji ukljueuje oko 3-4 klijctke, takouer nije jasno vi<lljiv 
tako da ni naCin sav1janja nije posvc jasan; vjcrojatno jc nepravilan iii slican 
plcktogiroidnom tipu (tab. I, sl. I; tab. IV. sl. 2; tab. V, sl. 1-2). Slijcdi jasno 
spiralno savijeni stadij, koji se sastoji od oko 3-4 zavoja, koji mogu varirati od 
gotovo planispiralnog nacina namatanja pa do takvog gdjc ravnina namatanja sva­
kog pojedinog zavoja oclstupa i za 400 od medijalne ravninc. Postoje i sigmoidalno 
savijcni primjerci (tab. V, sl. 2). Osobito uocljivo svojstvo mikrosfericnih primjc­
raka jest da slijedeCi, odnosno zavrsni stadij, mo:le biti razvijcn na razlicitc na(·inc. 
Zavrsni zavoji mogu naglo promijeniti smjcr rasta odnosno namatanja, cak i do 
90° u odnosu na prethodnc zavoje - obicno jc tako po<.l pravim kutom savijeni 
zavoj ujcdno i zadnji zavoj - iii mofo slijcditi odmotani stadij, koji moze biti 
pravocrtan ili peneropliforman. U tom slucaju, oclmotani zavrsni stadij mofe na­
staviti rast u ravnini zadnjeg zavoja, ili moze rasti u nckom drugom smjcru. Od­
vijeni stadij moze sadriavati 3-4 klijctkc. 

·ovaj izrazeni j lako uocljivi polimorfizam mikrosfericnih primjeraka jest ujedno 
i najkaraktcristicnija osobina vrste, prisutna u svim istrafonim populacijama (i na 
tipicnom lokalitetu i na svim drugim nalazistima). 

Primjcrci s o<.lvijenim itili pencropliformnim zavrsnim stadijem Cini sc da su 
ipak ndto cesCi nego oni kojima su zadnji zavoji (iii zadnji zavoj) savijeni na 
razlicite nacinc. 

Klijctkc SU sirokc i niske; visina klijetaka je jednaka do otprilike dva puta vec'a 
OU dcbljine sepata (oko 0,05 mm), dok je sirina (ili promjer) klijctke uko 3-4 puta 
vec.'a od visine. 

Usec je ispoeetka jcdnostavno bazalno, zatim srecliSnje, i konacno postaje (u 
drugom iii treccm zavoju) sitasto. Takav oblik zadriava do kraja rasta. U odra­
slum stadiju, tj. kada j<.: usce sitasto, promjer useanih otvora iznosi oko 0,05 mm. 

Vclitina mikrosfcricnih primjeraka iznosi oko I mm. 

3. Megalosfcricni primjerci 
KuCice mcgalosfcritnih primjcraka su, u pravilu, sitnije nego one mikrosfcrienih 

primjeraka, obicno oko 1/2 Jo z,3 vclicinc mikrosfericnih pl'imjeraka u prosjeku 
(oko 0,5 mm), iako sc mogu naCi i krupni megalosfericni primjcrci koji sc velici­
nom priblifavaju sitnijim mikrosfcricnim primjcrcima. Mcgalosfcricni primjerci 
su i uniformniji, tj. nc pokazu ju toliko izrakn polimorfizam. Koliku jc mogufr 
suditi prcma raspolozivim prc:,j<.:cima. Cini ~c da .k megaloslericni nukleokonh 
kompleksnog tipa: ncposre<lnu uz kuglat-.ti prolokulus nalazi se <leutcrokonh koji 
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djelomieno obuhvaca prolokulus s jcdne strane, a odvojen je od njega vrlo tankom 
stijenkom, koja nijc uvijek saeuvana (vidljiva). Karaktcr komunikacije kroz tu 
sliJenku (broj uscanih otvora, iii sl.) nije bilo moguec ut vrditi. Na nekim prcsjc­
cima (Tab. IX, sl. 2-3, 5?, 6?, 7?, S-9) zapafa sc kao da jc i sam prolokulus 
podijcljen vcoma lankom slijcnkom u dva dijela. Promjer prolokulusa iznos1 
0,05-0,06 mm. Nakon opisanog embrionalnog kompleksa slijcdi spiralno savijeni 
stadij, koji, analogno kao kod mikrosfericnih primjcraka, moze varirati od gotovo 
planispiralnog savijanja pa do takvog gdjc ravnine namatanja pojedinih zavoja 
udstupaju za 20-30" od mcdijalnc ravnine. Nakon otprilike 1.5- 2 zavoja moic sli­
jcditi odvijeni stadij, obicno manjc iii viSe peneropliformnog oblika. Taj stadij 
sastoji sc od 2-3 klijctkc, a nije zapa2en u svih mcgalosfcricnih primjeraka. Oblik 
pojedinih klijetaka analogan je kao i kod mikrosferienih primjcraka: klijctk1;: su 
sirokc i niskc. Visina klijctaka jednaka .ie iii tek neslo veca ocl debljine scpata 
( oko 0,04-0,05 mm). USec je u savijenom stadiju jednoslavno, prvo bazalno 
zatim srcdisnje, a ako je odvijcni stadij razvijen, sitasto. 

Usporcdba 

L. poly111orplza n. gen., n. sp. jasno se razlikuje od svih drugih mczozojskih ro­
dova i vrsta slienog oblika (a takvih jc ne mali broj) po svojim razmjerno grubim 
i jasno vidljivim perforacijama (porama) u stijcnci. Ova dijagnosticka osobina moic 
postati tczc uocljiva u :,lueajevima jaec rekristalizacijc stijcnkc; u tom slucaju, 
naime, izlucena kalcitna zrna koja izgraduju stijenku i ona koja naknadno ispunc 
perforacijc mogu se stopiti zajcdno u naizgled homugenu, ncprozirnu masu. U 
takvim slul:ajcvima moguc'c je da se L. polymorplrn zamijeni s vrstom Mayncina 
lennieri Hottinger (1967). Dvije cinjcnice osobito mogu utjecati na takvu 
zamjenu: J) slifan oblik i vclicina, i 2) pojavljivanjc u istom stratigrafskom nivou, 
u drustvu istih popratnih oblika (orbitopselc, »liluoscplc« i <.Ir.). Zato smo sc 
ispocetka dvoumili <.la Ii <.la nafo oblikc smatramo novom vrstom; sumnjali smo, 
naimc, da mozda Hottinger ova »May11ci11a termzeri i srodni oblici« (]967: 
Tab. 3, sl. 1-11) ne prcdstavlja, u stvari, lituoliporu (<.Jakie novi rod) kod kojc 
pcrtorirana grada stijcnke nije sacuvana. Ukoliko bi to hio slucaj, moralo bi sc, 
naravno, za<.lrfati Hott i n g er o v o imc vrstc. No, nakon pazljivog proucavanja, 
i razmotrivsi razlicite moguc'nosti, zakljucili smo da u nas1;:111 materijalu imamo 
novi rod i vrstu, koja sc razlikuje od svih <.lo sada opisanih oblika, osim oblika 
navedenog u sinonimiji, kod koje~ se. usprkos malom povecanju, mofo razabrati 
perforirana grada stijenke. Evo ko.JC su Cinjcnicc bile odlucnc za postavljanjc novog 
roda i vrstc: 

1. Na svim Hotting c r o vim slikama (1967: Tab. 3, sl. 1-11) mo:lc se ra­
zabrati mikrogranulirana stijenka, jednaka kao sto ju pokazuju i popratni im­
perforatni ohlici (Orbitopsella, Tcxtulariidae, Valvulinidae; st. 1-2). Mikrogranuli­
rana grada stijenke vrsle M. tennieri narocito je jasno vidljiva na Hotting e­
r o vi m slikama 1, 2-7 i 11, iako nedostajc detaljna s lika pod vcCim povccanjcm. 

2. Suprotno od opisane situacijc u Hottinger o v om materijalu, tj. gdjc 
stijenka vrste M. tennieri nc:: pokazuje nikakve razlikc prema stijcnci popratnih 
impcrforatnih oblika, u nascm materijalu razlika u gradi slijcnke izmcc:lu vrstc 
L. polvmorpha i popratnih impcrforatnih oblika (Orbitopsella, Tcxtulariidac) jc 
jasno vidljiva (usp. npr. tab. VI, sl. 7; tab. X, sl. 1-2 naprnma 3-4, 6). qva Cinje­
nica jos vise dobiva na znaccnju ako uzmcmo u obzir da se i u Hott 1 n g er o­
v om i u nascm materijalu radi o slicnom scdimentu: cement sc najvcCim dijelom 
(iako nc u potpunosti) sastoji ot.l bistrog sparita (kakita). Kada tumt: nc bi bilo 
tako, tj. kad bi se cement sastojao od mikritnog mulja, taj mikritni mulj ispunio 
bi pcrforacijc u stijenci i moZ.C se prctpostaviti da se perforacije u tom slueaju 
ne bi mogle razabrati, tj. stijenka bi mogla poprimiti prividno imperforatni mikro­
granulirani izglcd. Buduci da i u H o t tinge r o v om matcrijalu cement koji bi 
ispunio pcrforacije u s tijenci (kada bi one postojale) predstavlja bistri kalcit, pcr­
foracije u stijenCi bile bi vidljivc kao sto SU u nascm materijalu. Zakljueak koji 
nam se namctnuo jest da se M. 1en11ieri i f,. polymorpila razlikuju po prvotnoi 
grac:li stijcnkc, sto jc u svakom slueaju t.lovoljno 7a gcnericku dbtinkci ju. 

Ovdjc nije od znacenja pitanjc da Ii M. t en11ieri - .ta kuju se kaLc da ima granu­
liranu stijenku (Hottinger, 1967: 31) - pripada rodu May11ci11a, koji jc prvot· 
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no karakteriziran aglutiniranom stijenkom (Neumann, 1965), ali zelimo nagla­
siti da se u tom poglcdu posvc slazemo s miSljenjem Hotting c r a da postoja­
nje i stupanj aglutinacije mofo biti uvjctovano iskljucivo ekoloskim uvjetima (o 
tome vidi tako<ler npr. Septfontainc, 1971: 295; Gusic, 1975: 17, i dr.). 
Koristimo dakle ovu priliku da iskazemo svoje miSljcnje, jer cini se da me<lu 
foraminiferolozima jos uvijek postoje posve oprccna miSljenja o tom pitanju. 

3. Morfoloski , svi prikazani presjeci vrste M . termieri i srodnih oblika u Hot­
t in g er o v om materijalu (1967: Tab. 3, sl. 1- 11) pokazuju znatno pravilniji oblik 
i nacin rasta: stabilno planispiralno namatanje na koje s lijcdi penerorliforman 
stadij; to Hotting c r i izrijckom nagla!iava (1967: 31). Premda jedan osni prc­
sjck od prikazanih Hottinger o vi h primjeraka (1967: Tab. 3, sl. 8) pokazujc 
uscilirajucc namatanjc, slicno kao kud vrstc L. polymorplta (Hottinger taj 
prcsjek interprctira kao »malo kosi osni prcsjck«), to je jos uvijek daleko od toga 
da bismo tu mogli poistovjctiti sa siroko varirajucim polimorfizmom (ukljucujuCi 
i razlicite nacine savijanja) u vrstc L. polymorpha. Osim toga, odvijeni stadij cini se 
da nijc tako rcdovito prisutan u vrste M. termieri kao u vrstc L. polvmorplw. 
Primjerak (presjek) koji je izabran za holotip vrstc M. termieri pokazuje nave­
denc osobine najbolje izrazene (Hotting c r, 1967: Tab. 3, sl. 7). tako da sc 
nikako ne mo:lc poistovjctiti s mnugo nepravilnijim i varijabilnijim primjercima 
vrste L. polynzorplza. 

Sto se ticc drugih rodova, slicnih u presjecima rodu Mayncina (Lituola, Clza­
re11tia, Gemlrotella), za njihovo razlikovanje od vrste L. polymorpha vrijede isti 
kritcriji koji su navcdcni u odnusu na rod Mayncina. 

Jedina mczozojska foraminifera koja ima slicnu gra<lu stijenke kao L. poly­
morpha jest gornjokredna Mo11clwrmo111ia ape1111i11ica (De Castro, 1966, 1967). 
Ona se, medutim, jasno razlikujc oblikom i veliCinom, tako da zamjena nije mo­
guca. 

Stratigrafski polozaj 

Na tipicnom lokalitctu (sl. 1), u podrucju zvanom Carap inc Drage, L. polymorplia 
nac:Iena je u sloju biosparita, pracena spccificki ncodre<lcnim orbitopsclama, unutar 
Lit11iotis-vapnenaca. Prema tome, njen stratigrafski pulofaj moze SC sigurnu uznaciti 
kao srednji lijas, odnosno kao podzona Orbitopsella prnecursor. Osim toga, u ne­
posrednoj blizini, srcdnjolijaski kumpleks naslaga (ispuu i iznad sloja s L. poly­
morpha) sadr.li tipicnu mikrofosilnu zajednicu: Orbitopsel/a praec11rsor (G ti m­
b c 1), OrlJitopsel/a sp., Labyrinthinu (= »lituosepta«) recoarensis (Cati), Haurania 
deserta H c n son, H. a111iji Henson, Pseudocyclc11111nina liasica Hottinger, 
J;'arlandia sp. (sto se cesto krivo odrc<lujc kau Aeolisaci:us dwmingtoni El l i o t t), 
brojnc glomospire (vidi Uvod), oftalmidiide (~ »Vidalina martana« Farinacci), 
tekstulariide i dr. Ljusture litiotida prisutne SU u citavom tom kompleksu naslaga. 

Donja granica srednjeg lijasa nijc otkrivena na u:lcm podrucju nalazis ta, jcr je 
srcdnji lijas u rasjednom kontaktu s vapnencima donjcg malma. Zato se polofaj 
s loja s L. poly111orpha mozc odrediti samo u odnosu pn:ma gornjoj granici s red· 
njcg lijasa, koja jc odredena nestankom litiotida i navedenc mikrofosilne zajcdnice 
i istovremenim nastupom tzv. mrljastih vapncnaca. Stratimctrijskim mjerenjima na 
tcrenu utvrden je pulofaj sloja s L. polymorpl1a oko 100 m ispod granicc s rednji­
gornji lijas, odnosno oko 250 m ispod litoloski udrcdcnc granice gornji Jijas-donii 
doger. Oko 30 m iznad te granice, u dcbclo u slujenom mikritu, nadena je Meso­
e11dothyra c roatica Gus i c, cime jc dokazana donjodogerska s tarost tih naslaga 
( - ccnozona Mesoendothyra croat1ca). Stratigrafski stup sircg podrucja lip1cnug 
nalaziSta prikazan je na sl. 3. 

U okolici Lokava (sl. 2), stratigrafski odnosi slicni su unima na tipienom lukali­
tctu. Ovdje jc L. po/y111orpl1a nac1ena takodcr u samu jednom ~Joju biosparita. 
debljinc svega oku IO cm, a u neposrcdnoj krovini i podini su mikriti i fosilifemi 
mikriti. U sloju s L. poly11wrp/ia uolaze jo~ Orbitopsella praecursor, vjcrojatnu 
01-bitopsella sp., Labyrinthiua ( - »Litiwsepta«) cf. compressa (Hutting er), vjc­
rojatno Mayncma tennieri, tcks tulariidc, glumospi1 c i dr. Prcmda ovdje nisu nac1cni 
litwtidi, starost naslaga s L. polv1110rplw mozc sc jasnu udrcditi kao srcdnji Ji jas, 
odnosno podzona Orhiropsella praect11•sor. Oba nulazista u tom podrucju sm jd,tcna 
su blizu rasjedne granice s gornjotrijaskim uolomitum, taku da se ni uvdjc nc 



92 Geoloski vjesnik, 30, Zagreb 1978 

mofe ourcditi uonj_a granica srednjcg lijasa, o<.lnosno pod.wne Orbitopsella praecur­
sor. Ta dva nalazista u srednjolijaskim vapnencima, prcmda vrlo blizu jedno dru­
gome, odvojcna SU tcktonski pojasom gornjotrijaskog dolomita sirinc OkO 250 m, 

Nakon sto jc ovaj rad vcc bio prcdan u stampu, L. poly111orplia nac1cna je i u 
s rcdnjolijaskim vapncncima podrucja Mazinskc i;umc u Lici (sjevcrno i sjevero­
Lapadno od Mazina), i u srcunjolijaskim vapnencima na Biokovu, oko 1,5 km 
sjevcroistocno od Brista. 

0 SUPRAGENERICKOM POLOi:AJU RODA 
LITUOLIPORA 

Koliko nam jc poznato, jednostavna i grubo pcrforirana stijenka vrsll: L. poly­
morpha predstavlja jcdinstvenu iznimku mcclu mczozojskim foraminifcrama s ho­
mogcnom mikrogranuliranom stijcnkom, uz vec spomenutu vrstu Monclzarmontia 
ape11ninica. Zato je potrcbno izvrsiti detaljniju usporedbu s ostalim tipovima sti­
JCnke kojc susrcccmo kod mczozojskih foraminifcra. 

Jednostavne, jasno otvorene (iii cak ljcvkaste) perforacijc u stijcnci vrs te L. 
polymorplza su, srazmjcrno svojoj velicini, uosta razmaknute i manje-viSe kruzne 
u poprecnom prcsjeku. One se bitno razlikuju od kcriotekalnc stijcnkc u fuzulinida, 
guje alveole nisu jasno otvorene na povrsini vcc je to jcuva primjetno (tektum 
jc bio smatran impcrforatnim slojcm), u poprccnom presjeku su sacaste zbog 
gustog rasporeda i mec!usobnog pritiska, i konacno, keriotckalne stijcnke su opce­
nito dalcko slo:lcnijc i komplcksnije grat.le. Jedino je mikrostruktura stijcnkc u 
uzem smislu zajcunicka: i keriotckalne stijcnkc i !>tijenka u vrstc L. puly111orplw 
izgrac1ene su od prvotno izlucenog, mikrogranuliranog kalcita. Sto se ticc posto­
janja dctriticnih cestica, to svojstvo ne smatramo osobito znacajnim. Poznato jc 
naime ua varijabilnc kolicinc stranog materijala mogu biti prisutne i kod nekih 
Endothyracea, npr. Tournaycllidae, Endothyrinac; - cf. Lo c b I i c h & T a pp a n 
(1964: C 338-339, C 343). Pa i sovjetski autori, koji su osobito dctaljno proucili 
paleozojskc foraminifere i razradili njihovu taksonomiju i klasifikaciju, takocler 
npr. u porodicu Tournayellidae ubrajaju i »c":iste« mikrogranuliranc i aglutiniram: 
oblike (Br a z n i k ova & V do v c n k o, 1973: 241), pa cak smatraju da su se 
i1.razito aglutinirani oblici (familija Forschiidac) mogli raz\iti iz turnajelida. U 
navcdenom djelu, dodusc, objc te familije pribrajaju sc rcdu Ammodiscida upravo 
zbog postojanja aglutinacije, ali ono sto smo 7.eljeli naglasiti to jc da cesto puta 
nijc mogucc taksonomski odvojiti aglulinirane od ncaglutiniranih oblika. 

Uglavnom jednake razlike vrijede i u odnosu prema onim mczozojskim foramini­
ferama za koje mozemo rcCi da doista imaju graclu stijcukc kcriotekalnog tipa 
(familija Biokovinidae; Gus i c, 1977). S druge stranc, perforacijc u stijenci vrstc 
L. pulymorplza ne mogu sc sm:itrati niti kao specificno razvijcni tip cgzoskcleta, 
usprkos moguce povrsne s licnosti s abradiranim primjercima tzv. alveolarnog tipa 
egzoskeleta (prema Hotting c r u, 1967: 19) odnosno tzv. labirintiene graclc sti­
jcnke (pn:ma Neumann, 1967: sl. 19A na str. 44). Naimc, pcrforacije u vrste 
L. polymorplza su jasno otvorene na povrsini i prcma tome nc mofo biti govora o 
posto.Janju bilo kakvog »imperforatnog cpidermalnog sloja«, kolikogod bio tanak. 
Nadalje, razmjerno grubc perforacijc u vrste L. polymorplza ne mogu sc usporediti 
niti s finim porama-cjcvcicama u s tijcnci nckih aglutiniranih foraminifera. T..:: 
cjcvcice su sitne, promjera obicno od I do 4 ,um, ncpravilnc, ecsto se racvaju i/ili 
»anastomoziraju«. Suprotno od dugo uvrijd:cnog miSI jcnja da su one otvorcne na 
povrsini (v. sumarno u Loeb Ii ch & Tapp an, !964: C91, s l. 52; u N cu· 
mann, 1967: 43, 212, 218 i u Murray, 1973: 780), Murray (1973) j..: pokazao 
da one zavrsavaju slijcpo u stijenci, tj. da su zatvorcnc bilo organski izluccnim 
kalcij-karbonatom bilo aglutiniranim materijalom. No i kada imamo abradirane iii 
najetkane (nagrifonc) kuCice kojc onda izgledaju k<lo da su perforiranc, jasna jc 
razlika prcma grubim, otvorcnim pcrforacijama u vrstc L. polymorpha·. Jcdnako 
tako jasna jc razlika izme<.tu pravilnih, jednostavnih, cjevastih pora u lituoliporc 
i \Tio ncpravilno i ncra,·nomjerno porozne stijcnke u roda Truc/10porilw (So I i­
m an, 1972). Sto sc pak ticc postojanja organske membrane koja !.C (csto spominje 
s unutrasnj~'. a hatkada i s vanjskl.! strane pora kod reccntnih aglutiniranih fora­
rninitera, njeno postojanje mozc sc pretpostaviti i za zivota vrste L. polvmorp/za, 
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pn.:mda, za razliku od navedenog, H c d 1 e y (1963: 436) smatra da u vcc1111 sluea­
je\ a takva »hitinska« mcmbrana ne postoji. No bcz obzira sto je od toga tocno, to 
nimalo nc umanjuje znacenjc navctlenih razlika izmcau jetlnostavne, grubo perfo· 
riranc stijcnkc u vrstc L. poly111orpl1a i fino poroznog unutrasnjeg sloja stijcnkc 
u aglutiniranih foraminifcra. Naime, tre ba o~tovanu nagiasiti da to sto SU perfo­
racijc u vrste L. poly111orplw jasno otvonme na povrsini sigurno nije rczultat tro­
scnja (abrazijc) kucice. Posve jc nevjcrojatno, naime, da bi bas svi primjerci poka­
zivali jednak s tupanj natrosenosti; uni koje nalazimo istalozene u mikritnom 
mulju morali bi imati sacuvanc tragove vanjskog imperforatnog epitlcrmalnog 
s loja. Buduci da jc is ti s lueaj i s vrstom M o11clwn110111ia ape12ni11ica, koja je do 
satla naocna na velikom broju lokalitcta diljem perimeditcrans kog podrucja, to 
iskljucuje mogucnos t da se u svim tim s lueajevima radi o jednako abradiranim 
primjercima. 

Konacno, treba odbaciti i mogucnost tla jc perforirana gracta stijcnke u vrsll! 
L. polymorp11a rezultat radijalne kristalizacije, tj . linearnog poreclaja kalcitnih 
zrnaca, sto daje tzv. fibrozni iii »pseudofibrozni« izgletl s tijenkc (cf. cum ming s, 
1956). Takve s tijenke obicno viSc nalikuju (povrsno gledano) »p1·avim« kcriotekal­
nim s tijcnkama, iako »kcriotekalna« graoa cesto nije tako jasna. Perforacije u 
vrste L. polymorpha suviSc su krupne da bi sc mogle objasnili na takav na~in. 
Ovo takooer, kao uostalom i sve prethotlnc napomcne u ovom poglavlju, vrijcdi 
i za vrstu M. ape1111i11ica. 

Iz svega ~to je do sada bilo rcceno slijcdi da vrstu L. poly morpha ne mo7.emo 
smjestiti ni u jednu postojeeu, tj. formalno vaiecu, foraminifersku familiju. Zatu 
je na pocelku ovog ~Janka postavljena nova familija, Lituoliporitlac. Postavljanje 
novog taksona na nivou familije cini nam se opravtlanim zbog razlicite i osebujne 
grade s tijenkc. Dalje je nagovijdteno da se ta familija , za sada, uvrsti u potlred 
Tcxtulariina, superfamiliju Lituolacca, premtla jc s tijcnka opisana kao mikrogranu· 
lirana s izuzetno rijetkirn stranim cesticama. D e Castro (1966) je svoj novi 
rud i vrstu Mo11charmontia apenninica, za ko ju je vec bilo spomcnuto da poka· 
zujc jcdnaku graclu stijcnkc kao L. polymorplw, sm a trau najmlaaim odvjetkom en· 
do tinda i pribrojio ju je toj paleozojsko-trijaskoj skupini. No u tom pogletlu Cini 
nam sc tla sc trcba s loziti s miSljenjem s to su ga iznijeli Hoh e n egger & Pi J. 
l c r (1975: 73), a to jc da u klasifikaciji posttrijaskih mikrogranuliranih (»inckvi­
granuliranih« u Hoh en egg c r & Pi 11 er, 1975) foraminifcra ti-eba voditi racuna 
i o filogenctskim odnosima i mogucim vezama, a nc bazirati njihovu klasifikaciju 
isklj ucivo na osnovi grade s tijenke. Osim toga, Hoh c neg g er & Pi 11 c r (1975: 
83) napomenuli su da posttrijaske foraminifcre s »inekvigranularnom« £radom 
s tijenke mogu potjecati i od Textulariida ( Tcxtulariina u Lo c bl i ch & Ta P· 
p a n, 1964) s karbonatnim cementom kojc su pres talc aglutinirati s trane ces tice, 
a n c samo od Fusulinina. To miSljcnje u skladu je s onim s to jc gore receno, ti. 
da se izmcllu nekih manje iii viSe aglutiniranih i »Cistih« mikrogranuliranih oblika 
ne mok povuci »demarkaciona linija« taksonomskog znaccnja, pogotovo kad se 
radi o oblicima koj i pokazuju mogucu filogenetsku povczanost. Treba napomcnuti 
da takav stav, ako se prilwati, mofo imati dalekosc7.ne posljedice u klasifikaciji 
foraminifera, no to, tlaka ko, izlazi izvan okvira ovog rada. 

Kao sto jt..• vec nekoliku puta ukratko spomenuto u prcthotlnom tekstu, gornjo· 
krcdna vrsta M oncharmontia apenninica (De Castro, 1966, 1967) ima isti tip 
grade s tijcnkc kao L. polymorpha. Premda njen auto r kafe za nju da podsjcea na 
k eriote ka lnu gradu s tijc nke u fuzulina i da je idcntiena gradi stijenkc kod mnogih 
palcozoj skih rodova, npr. Cribrospira (De Castro, 1966: 10), u opisu sc ka:lc da 
je stijenka izgraocna od jednog jedinog s loja mikrogranuliranog kalcita s jasnim 
perforacijama (»con a pparente perforazioni«). Ocilo je dakle da se radi o jednakoj 
Slijenci kao StO ju ima i L. pofymorpha, S tom razJikom da SU perforacije Sra7· 

mjerno veliCini foraminifere nesto sitnije ali jednakog tipa (jednostavne, cjevaste, 
razmjerno grubc). Zbog toga smo miSijenja da sc takva gracla stijcnke ne mo:lc 
smatrati srodnom kcriotckalnoj s tijenci kod fuzulinida, zbog razloga koji su opsirno 
navetleni na pocctku ovog poglav!Ja . Zato sc c ini logiCiiim rodovc Monchannonlia 
i Lit11olipora grupira ti zajcdno, tj. u istu familiju. Time familija Lituoliporidac n. 
fam. za sada ukljucujc clva morfoloski jasno odjcljiva i stratigrafski jako »razmak· 
nu ta« roda: gornjokrcdni Mo11char111011tia D c Castro i lijaski Utuolipora n. gen. 

Primlje110 JO. 02. 1977. 



PLATE - TABLA I 

Lituolipora polymorpha n. gen., n. sp., x ca. 80 

Microspheric tests (mikrosfericni primjerci); median or nearly median sections 
(medijalni ili priblifoo mcdijalni presjeci) 

Holotype. Specimen with the last whorl having changed the direction of coiling 
to almost 900. Note the irregular initial coiling. (Holotip. Primjerak kod kojeg 
zadnji zavoj mijenja smjer namatanja 7.a fiOtovo 90° prema prcthodnim zavojima. 
Zapafa se i nepravilno pocetno namatanJe). Slide (izbrusak) CR-1302B, locality 
(nalaziste) Carapine Drage. 

2 Specimen with uncoiled later stage. Note a small Glomospira in the first septum 
o[ the uncoiled stage. (Primjerak s odvijenim kasnijim stadijem. Zapafa se sitna 
aglutinirana Glomospira u prvom septu odvijenog stadija). Slide (izbrusak) 
CR-1302B 3, locality (nalaziste) Carapine Drage. 

3 Speciment with uncoiled last stage having changed the direction of growth. (Pri­
mjerak s odvijenim zavrsnim stadi.iern koji je promijenio smjer rasta). Slide 
(izbrusak) CR-1302B/6, locality (nalazgte) Carapine Drage. 

4 Specimen with marked irregularities in both early and final coiling. (Prirnjerak 
s nepravilno savijenirn ranirn i zavr5nim zavojima). Slide (izbrusak) CR-1302B/3, 
locality (nalaziste) Carapinc Drage. 
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PLATE - TABLA II 

Lituolipora polymorplw n. gen., n. sp., x ca. 80 

1-3 Median or nearly median sections of microspheric tests with peneropline final 
stage. Note the irregular initial coiling. (Medijalni iii gotovo medi.ialni presjeci 
mikrosfcricnih primjeraka s peneroplidnim zavr~nim stadijem. Zapa:la se ne­
pravilno pocctno namatanje). 

4 Large megalospheric(?) test with peneropline las t chamber(s). (Krupan megalo­
sfcrieni? primjcrak s peneroplidnim zavr~nim stadijem). 

5 Tangential section, probably of the uncoiled s tage. Note sli~htly funnel-sha ped 
pores in the uppermost part. (Tangencijalni prcsjek, vjeroJatno kroz odvijeni 
stadij. Zapafaju se blago ljcvkastc pore u vrsnom dijelu). 

Slides (izbrusci): l = CR-1302B/S; 2, S= CR-1302B/l; 3= CR-1302B/4; 4= CR-1302Bf6. 
Locality (nalaziSte): Carapine Drage. 
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PLATE - TADLA III 

Lit11olipora polymorpha n. gen., n. sp., x ca. 80 

Variously oriented sections (Razlicito orijentirani presjeci) 

On the left: microspheric specimen; note the changing direction of chamber 
addition during ontogeny. (Lijevo: mikrosfericni primjerak; zapafa se mijenjanjc 
smjera prirasta klijetaka tijckom ontogenije). Slide (izbrusak) CR-1302B:6, locality 
(nalazistl!) Carapine Drag\.!. 

2 Tangential section. (Tangencijalni presjek). S lide (izbrusak) Ob-141i5, locality (na­
laziste) Lokvc. 

3 Microsphcric tests with more or Jess rectilincarlv uncoiled later s tages. Left : 
median :.ection, rgiht: tangential sl!ction. (Mikrosforicni primjerci s visc-manjc 
pravocrtno odvijenim kasnijim s tadijem. Lijcvo: medijalni prcsjck, dcsno: tan­
gdcijalni prcsjek). Slide (izbrusak) CR-13028 'I, locality (nalaziSte) Carapine Drage. 
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PLATE - TABLA IV 

Lit11olipora poly111orplia n. gen., n . sp., x ca. 80 

Vertical section (para llel to axial) of a probably roicrospheric test. (Vertikalni 
prcsjek, pribliino paralelan osnom, vjerojatno rnikrosferienog primjerka). Slid.! 
(izbrusak) Ob-153!5, locality (nalaziStc) Lokve. 

2 Approximately vertical axial section o[ a microsphcric test. Note the irregular 
initial coiling. (Priblifoo verlikalni osni presjek rnikros[ericnog primjerka. Zapai.a 
se nepravilno pocetno namatanje). Slide (izbrusak) CR-J302B12, locality (nala1.istc) 
Carapine Drage. 

3 Tangentia l sections of two tests. Note a Clomospira on the left side of the septum 
of the upper test , and a possibly agglutinat in~ particle in the upper right part. 
(Tangencijalni prcsjcci dvaju pnmjeraka. U lijevom dijdu septuma gornjeg pri­
mjcrka zapafa sc aglutinirana Glomospira, a u c.lesnom gomjem dijdu jedna 
mozda aglutinirana ccst ica). Slide (izbrusak) Ob-153'2. locality (nalaziste) Lokve. 

4 Tangential vertical section, a pproximately parallel to axial, cutting the uncoiled 
stage. Note th i: almost doublcc.I thickncs!> of the septa due tu the deposition of 
the next chamber wall. (Tangcncijalni vcrtikalni presjck, priblizno paralclan 
osnom, kroz odvijcni stadij. Zapafa sc da su septi gotovo dvostrnko deblji od 
stijenke, zbog priras ta s lijedci;c klijetkc). Slide (izbrusak) CR-1302Bt4, locality 
(nalazis te) Carapinc Drage. 

5 Approximately vertical axial section of a probably microspheric test. (Pribli7.no 
vertikalni osni presjek vjcrojatno mikrosferienog primjcrka). Slide (izbrusak) 
CR-1302B.'6, locality (nalaziste) Carapine Drage. 

6 Tangential section through the coiled stage. (Tangencijalni presjek kroz savijeni 
s tadij). Slic.le (izbrusa k) CR-13028/2, locality (nalaziSte) Carapine Drage. 
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PLATE - TABLE V 

Lit11olipora polymorplw n. gen., n. sp., x ca. 80 

1 Approximately axial section of a microspheric test (left) and oblique section 
near to median) of a probably megalospheric test (lower right corner) . Note 
the irregular mode of coiling in the left specimen. (Priblizno osni presjck 
mikrusfcricnog primje rka, lijevo, i kosi, priblifoo mcdijalni presjck vjcrojatno 
megalosfericnug primjerka, u donjem dcsnom dijelu. Kod mikrosfcricnog pri­
mjcrka zapafa sc nepravilno namatanjc). Slide (izbrusak) CR-1302813, locality 
(nalaziste) Carapinc Drage. 

2 Approximately axial section of a microsphcric test. Note the irregular and 
s lightly sygmoidal mode of coiling. (Priblifoo osni presjck mikrosfnicnol? pri­
mjerka. Zapafa se ncpravilno i blago sigmoidalno namatanjc). Slide (izbrusak) 
CR-1302B/3, locality (nalazi~te) Carapine Drage. 

3 Right s ide: oblique section of a megalosphcric test; left side: transversal sec­
t ion through the uncoiled part, cutting a septum; note the cribratc aperture; 
lower left corner: fragment of Orbitopsella sp.; note th1.: difference in the wall 
structure. (Dcsno: kosi prcsjek megalosfericnog prirnjerka; lijevo: poprccni 
prcsjek kroz odvijeni dio, zahvacen septum; Vidi SC Sitas to USCC; lij1.:vi donji 
kut: fragment Orbitopsella sp.; vidi se razlika u gra<1i stijcnk.:. Slide (izbrusak) 
Ob-153/5, locality (naluziSte) Lokve. 

4-5 Tangential and oblique-tangential section. (Tan(:;l.!ncijalni i koso-tangencijalni 
presjek). Slides (izbrusci): Ob-153/2 (Lokve) and (t) CR-1302Btl (Carapine Drage). 
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PLATE - TABLA VI 

Lituolipora polymorplla n. gen., n. sp. x ca. 80 

Vertical axial section of a microsphe::ric les t. Note the irregular initial coiling 
and the changed direction of growth of th<! uncoilt:d s tage ( upper part of 
the picture). (Vertikalni osni pre::sjck mikrcsfcricnog primjerka. Zapafa sc 
nepravilno poeetno namalanje i promjcn::i ~mjera rasta odvijenog stadija; 
gornji dio s like). Slide (izbrusak) CR-13028/2, locality (nalaziste) Carapin...: 
Drage. 

2 Axial section oi a microsphcric tt:st. (Osni prcsjck mikrosfcricnog primjerka). 
Slide (izbrus<ik) CR-1302B 3, locality (nalaziSte) Carapine Drage. 

3 Oblique section, near to the median, of a probably microspheric test. (Kosi 
prcsjck, blizak. medijalnom, vjerojatno mikrosferienog primjerka). Slide and 
locality as 2. (l zbrusak i nalazistc kao 2). 

4, 6, 7 Shallow tangential sections, showing perforation!> in cross section. Note the 
diffcn.:nce in the wall structure bctwcL:n an impL:rforate Tcxtulariid (upper 
part in fig. 7) and L. polymorplta. (Plitki tangcncijalni presjcci, koji pokazuju 
purl: u popre~nom presjcku. Zapaza sc razlika u gradi stijenkc izmectu im­
pertoratnc tekstulariide (sl. 7 gore) i vrstc L. pulymorpha). Slides (izbrusci) 
CR-1302B/S, CR-1302B/3 and CR-1302B!6, locality (nalaziste) Carapinc Drage. 

5 Tangential section of a probably megaluspheric test. (Tangcncijalni prcsjek 
vjcrojatno megalosfericnog primjcrka). S lide (izbrusak) CR-1302B!4, locality 
(nalazgte) Carapine Drage. 
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PLATE - TABLA VII 

Lituolipora poly111orpha n. gen., n. sp. x ca. 80 

1-3 Tangential sections of microspheric tests. (Tangcncijalni prcsjeci mikrosferic­
nih primjeraka). Slides (izbrusci) Ob-153/8, Ob-153/5, Ob-15312; locality (nala­
ziste) Lokve. 

4 Very irregularly grown test, probably microsphcric. (Vrlo ncpravilan primje­
rak, vjerojatno mikrosferiean). Slide (izbrusak) CR-1302Bl6, locality (nalazistcJ 
Carapine Drage. 
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PLATE - TABLA VIII 

Lituolipora polymorplza n. gen., n. sp. x ca. 80 

Variously oriented sections (Razlicito orijentirani prcsjeci). 

Note the size of the pores being in proportion with the size of the test (figs. 
4-5 vs. figs. 1-3, 6). (Zapafa sc razlika u vcliCini pora ovisno o velicini primjc­
raka; sl. 4-5 prema sl. 1-3, 6). Slides (izbrusci) : 1 = CR-1302B/5, 2, 4 = CR-1302B/6, 
5 = CR-1302B/I, locality (nalaziste) Carapine Drage; 3 = Ob-15316, 6 = Ob-153.'2, 
locality (nalaziste) Lokvc. 
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PLATE - TABLA IX 

lituolipora polymorplw n. gen., n. sp., x ca. 80 

Megalosphcric tests (Megalosfericni primjerci). 

In the majority of sections the bilocular nuclcoconh with particular shape is 
recognizable. This is particularly well visible in figs. 3, 5, 8 and 9, while in figs. 
2 and 6 even a trilocular unit may be envisaged. Tn approximately axial sections 
the irregular mode of coiling is visible (figs. 4, 7, 8-11 ). (Na vecini prcsjcka ra­
zaznaje se bilokularni nukleokonh specificnog oblika. To sc osobito dobro zapafa 
na sl. 3, 5, 8 i 9, dok sc na s l. 2 i 6 eak mofo prc tpostaviti i postojanje 3 klijctkc. 
U priblifoo osnim prcsjecima - s l. 4, 7, 8-11 vidi sc nepravilno namatanjc). Slides 
(izbrusci): I, 2, 3, 5 = CR-1302B; 4 = 1302B 4; 6 = CR-1302813: 7, 8, 11 = CR-1302B/6; 
10 = CR-1302B1S, locality (nalazis te) Carapine Drage; 9 = Ob-153 6, locality (nala­
zistc) Lokvc. 
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PLATE - TABLA X 

Details of wall structure. (Delalji grade stijenke). 

1, 2 Imperforate microgranular wall of textulariids. (lmperforatna mikrogranu­
lirana stijenka tekstulariida). 1 -= ca. 200x; 2 = ca. 140x. 

3, 4, 6 Coarsely perforate microgranular wall of L. polymorplza, with very rare 
foreign inclusions - a Glomospira in fig. 3. (Gruba pcrforirana mikrogranu· 
lama stijenka u vrste L. polymorpha, s vrlo rijetkim inkluzijama stranih 
tcstica: Glomospira u sl. 3). 3 = ca. 140x; 4, 6 = ca. 200x. 

5 Imperforate microgranular wall in Glomospira sp. No foreign detritic in­
clusions are recognizable. (Imperforatna mikrogranulirana stijenka u Glomo­
spira sp. Strane detriticne cestice ne mugu se razabrati). x ca. 200. 

All the forms figured show essentially the same (simple, homogeneous) micro­
strueture of the wall ( = microgranular, or »inaequigranular« according to Hoh e­
nc g g er & Pi 11 er, 1975), with the only difference that the microgrannlar wall 
in L. polymorplza is distinctly perforated by n:latively coarse, simple pores. 

Svi prikazani oblici posjcduju u biti jednaku, jednostavnu i homogcnu, mikro­
strukturu stijcnke, tzv. mikrogranuliranu odnusno »inckvigranularnu« prema Ho­
h c n cg g c r u & Pi 11 er u, (1975), s jedinom razlikom sto je mikrogranulirana 
stijenka u vrste l. polymorplta jasno pcrforirana razmjerno grubim, jcdnostavnim 
porama. 
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