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Abstract 

Well-preserved and rich protoglobigerinid foraminiferal fauna were set free by concentrated acetic acid from hard 
"Ammonitico Rosso" limestones of Som Hill, Bakony Mountains. The studied series are well defined by ammonites indicating 
the Humphriesianum and Niortense Zones (Bajocian). The protoglobigerinid associations are diversified and dominated by large 
specimens, often reaching 400 11m in diameter. They comprise Conoglobigerina aff. dagestanica, Globuligerina oxfordiana 
(medium and large forms), G. aff. bathoniana (large form), and C. avariformis a so far few signaled species in the literature. 
Two new taxa are described: Globuligerina ? hungarica n.sp. with a very large last chamber, and G. bathoniana gigantea n.ssp.a 
giant, high trochospired subspecies. 
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Resumen 

Se ha obtenido una rica y bien conservada fauna de protoglobigerinas, mediante el tratamiento con acido acetico, de las cali
zas del "ammonitico rosso" de la colina Som, en Ios Montes Bakony. Las series estudiadas estan bien datadas con ammonites, 
que identifican las zonas de Humphriesianum y de Niortense (Bajociense). Las asociaciones de protoglobigerinas estan diversifi
cadas y dominadas por grandes individuos de hasta 400 11m de diametro. Entre ellas se encuentran Conoglobigerina aff. dagesta
nica, Globuligerina oxfordiana (formas medianas y grandes), Globuligerina aff. bathoniana (formas grandes) y 
Conoglobigerina avariformis, esta ultima poco citada en la literatura. Se describen dos nuevos taxones: Globuligerina ? hunga
rica, con una gran camara final, y Globuligerina bathoniana gigantea, una subespecie gigante y de trocoespira alta. 

Palabras clave: Protoglobigerinidos, foraminiferos, Bajociense, Jurasico Medio, ammonitico rosso, Hungria. 

INTRODUCTION 

The Jurassic protoglobigerinids, globigerine-like or so called 
"planktonic" foraminifera have been studied for a long time in 
sections from limestones or isolated from washable rocks. 
However the knowledge about these fossils remain superficial at 
all point of view: morphology, taxonomy, stratigraphy and paleo
ecology. Nevertheless it is within this group that we have to look 
for the origin of the Cretaceous Globigerinina and secondarily to 
study the evolutionary process of the "transition" from benthic to 
planktonic mode of life. 

The study of the Jurassic protoglobigerinids is confronted with 
two types of occurences: shally washable rocks or indurated 
limestones. As isolated forms the general record is still very poor 
in the Liassic and Lower Dogger (Gorog, 1994, Wernli, 1995). 
Moreover, the internal morphology of isolated forms is very badly 
known because few oriented sections have been attempted on so 
small shells. On the other hand, in limestones and particularly in 
the ammonitico-rosso, some layers are extremely rich in protoglo
bigerinids. They often appear as "blooms". In spite of detailed 
morphometric analysis (Giovagnoli & Schiavinotto, 1986, 1987a, 
b, 1991 and Wernli, 1988) these morphologically untypical sec
tions remain difficult to determine accurately. If the internal struc
tures (consecutively or concurrently built test) are well visible in 
these sections, they could not be correlated with those of isolated 
forms which are badly known. 

In Som Hill, the Bajocian ammonitico-rosso is well dated by 
ammonites and yields rich protoglobigerinids fauna in thin sec
tions. The extraction by acetic acid (acetolysis) provided abundant 
and diversified large-sized species, which have been rarely cited 
in the literature. Two new taxa are described. This finding offers a 
very precious landmark for the knowledge of the protoglobigeri
nids evolution which is badly known in the early Middle Jurassic. 
The second aim of this work is to emphasize the acetolysis as an 
efficient tool to better investigate the faunas from indurated limes
tones. 

GEOLOGICAL SETTING 

The Bakony Mts in the Pannonian basin represents a continua
tion of the Alps toward the inner West Carpathians. The Jurassic 
sediments were deposited on submarin highs, their slopes and 
inter-seamount grabens, each of them have distinct lithological, 
stratigraphical and paleontological features. In the paleogeograp
hical point of view the Bakony Mountains show a transitional area 
between the Tethys and the epicontinental region (Galacz, 1976, 
Monostori, 1995). 

The Bajocian outcrops and excavation of the Som Hill (Som
hegy in Hungarian), in Bakony Mts are well-known in the 
Hungarian geological literature since the middle of the last century 
(Fig. 1). Especially the mollusc fauna were studied in detail 

419 



420 REVISTA ESPANOLA DE MICROPALEONTOLOGIA, V 31, N. o 3, 1999 

* """"""' 
~arskut 5km 

FIGURE 1-Sketch map of the locality of the studied Bajocian section on 
Som Hill in Bakony Mountains, Hungary. 

(Gahicz, 1976, Szab6 1990, Szente, 1995). The oldest rock on the 
Som Hill is the Hettangian, light yellow, oolithic, Dachstein-type 
Kardosret Limestone Formation. It is overlain by the red, nodular, 
ammonitic Bajocian limestone (Fig. 2). Within the Kardosret 
Limestone there are gradually attenuated S-fissures parallel to the 
bedding. They are ea 180 cm thick, filled with reddish, mangani
ferous micritic limestone, and yield Bajocian fossils. Szab6 (1990) 
distinguished 6 beds in this fissure-infilling. 

The extremely rich macrofauna of these beds consists mainly of 
molluscs: lots of small-size ammonites, numerous and diverse 
gastropods and several bivalves. Especially specimens of Bositra 
are frequent. In addition regular and irregular echinoids, large 
echinoid spines and calcareous worms-tubes also occur. The fos-
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FIGURE 2-Simplified stratigraphical sequence on the top of the Som Hill, 
with the distribution of protoglobigerinids taxa and the abundances of 
the characteristic foraminiferal groups. The studied beds are numbe
red. 

sils are often encrusted by fen·o-manganese layers. On the basis of 
the ammonites Gahicz (1976) established that the 1-3 beds belong 
to the Humphriesianum Zone, the 4-6 to the Niortense Zone (Fig. 
2). The fauna and the preservation suggest a submarin dyke (fis
sure-infilling) association too (Wendt, 1971, p. 127). The hiatuses 
of various time intervals, the lack of radiolarites (which occurs in 
most of the Jurassic sections of Bakony Mts), the reduced thick
ness, the peculiar facies of the rock, as well as the ostracod 
(Monostori, 1995) and mollusc faunas (Gahicz, 1976; Szente, 
1995) indicate a relatively deep-water environment on a submari
ne high during the Bajocian. 

MATERIAL AND METHOD 

The studied specimens were collected from the Bajocian infills 
parallel to the bedding on the top of Som Hill, next to the village 
Bakonybel, on the northern side of the road to Penzesgyor, west 
of the town Zirc (Fig. 1). 

Six samples ea. 500 g each, were collected from the 6 layers of 
indurated red-brownish Bajocian limestone. It was impossible to 
isolate the microfossils by standard washing processing methods. 
Accordingly, the rocks were dissolved in concentrated acetic acid 
in a similar way as described by Lethiers & Crasquin-Soleau 
(1988). We used the same samples with Monostori (1995) for his 
study of ostracod. The microfauna was extremely good preserved, 
except from the layer 5. Because of layers 1 and 2 are sometimes 
difficult to distinguish on the field, we mixed the samples. The 
microfauna were represented mainly by foraminifers, less ostra
cods, echinoid spines and sponge spicules, moreover some embr
yonic bivalves, gastropods and brachiopods were found. A total of 
more than 20000 foraminifera specimens were extracted, distribu
ted among 86 benthic and 7 protoglobigerinids taxa. The abun
dance of the most important taxa can be seen on figure 2. Usually 
the most dominant forms are the protoglobigerinids. The spirilli
nids as well as the group Lagenina-Rotaliina are relatively fre
quent. Epistominids play subordinate role in the fauna. The 
amount of the porcelaneous and agglutinated specimens does not 
comprise the 0.5 percent of the total assemblages. 

TAXONOMIC REMARKS 

In this paper we distinguish 7 taxa but transitional forms also 
exist between any of them. The most striking feature of the assem
blages is the sizes diversity: small species (150 Jlm) are associated 
with giant ones reaching 400 Jlm. Moreover in each species nume
rous variants exhibit large sizes which are clearly out of biometric 
data given in the literature. In order to complete the very poor pale
ontological general record it is essential to emphasize these large 
morphotypes, but it seems premature to erect them as new species. 
We prefer introduce them as fmmae, affinis or subspecies.The futu
re research will give them a better status and will determine if they 
are generational dimorphs, ecophenotypic variants or evolutionary 
transitional forms. This choice is debatable but we think that in this 
exploration phase of the research the splitting is necessary to give 
a better panorama of the associations. When we get in the future a 
more complete record for the Middle Jurassic we will reorganise 
the taxa in a more coherent phyletic scheme. 

It must be emphasized that other isolated Bajocian associations 
have rarely been described in the world. One can quote Morozova 
& Moskalenko (1961), Bronnimann & Wernli (1971), Gradstein 
(1977), Bignot & Janin (1984) and Kasimova & Aliyeva (1984). 
The giant species "Globigerina" spuriensis Bars & Ohm (1968) is 
believed by BouDagher-Fadel et al. (1997) as a Paleogene conta
minant. 
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The faunas from Som Hill are peculiar in their composition 
and comparison points are scarce. As the paleontological records 
remains yet very scanty for Bajocian and that nothing is known 
about the Aalenian isolated forms (Wernli, 1988, 1995), the 
taxonomy presented in this paper must be considered as pro vi
sional. 

The Som Hill associations 

The faunal composition of the Bajocian from Som Hill are par
ticular at any point of view: 

- Presence of Globuligerina oxfordiana (Grigelis) with large 
and medium formae. 

- A new species: Globuligerina ? hungarica sp. nov. 
- Very large (200-240 11m) individuals attributed to 

Globuligerina aff. bathoniana (Pazdrowa) possibly also linked to 
Conoglobigerina avarica Morozova. 

- A giant form (280-320 !liD) here presented as Globuligerina 
bathoniana gigantea subsp. nov. 

- Numerous oversized individuals (200-220 11m) attributable to 
Conoglobigerina aff. dagestanica Morozova. 

- Presence of Conoglobigerina avariformis Kasimova (a large 
so far very few signaled species) with two formae (sphaerica and 
alta) which can eventually be generational dimorphs. 

- The absence of Conoglobigerina balakhmatovae 
(Morozova). 

By comparison the diversified faunas of the same age 
(Bajocian) of the Central Daghestan (Morozova & Moskalenko, 
1961) and of the Southern Jura Mountains (Bronnimann & Wernli, 
1971), are smaller sized and comprise Conoglobigerina balakh
matovae. They do not contain C. avarifonnis and G. oxfordiana 
nor giant forms. 

The wall 

In the Jurassic indurated limestones the protoglobigerinids are 
quasi always recrystallized in sparicalcite (Wernli, 1987, 1988). 
This diagenetic process conserves the general morphology of the 
tests but cancels the microstructure and the surface ornamentation 
of the wall. It is also the case for the Som Hill faunas. After acid 
extraction in the most case we see that the external surface of the 
wall is rugose due to the small, roughly rhombohedral crystals of 
calcite. In few individuals belonging to G. bathoniana gigantea 
the wall is better preserved (PI. I, Fig. 21). We can observe small 
pseudomuricae, which sometimes fuse to form discontinuous rid
ges. Small pores are visible on the center of the pseudomuricae as 
well between them. This wall appears typical for the genus 
Globuligerina. Thus in the majority of the taxa recorded in Som 
Hill it is not possible to conclude about the primordial aspect of 
the wall surface which is now known as an important character for 
the systematics (Alekseeva & Gorbachik, 1981, BouDagher-Fadel 
et al., 1997). 

The bulla 

Almost all species of Middle Jurassic protoglobigerinids can 
posses a bulla, variable in size, umbilically centred or not. In 
numerous cases and when the last chamber is smaller than the pre
ceeding one it is difficult to say if it is an abortive teratoid one or 
a true bulla. This question has been exhaustively discussed by 
Blow (1979, p. 460) for Tertiary globigerinids and could be fully 
applied to Mesozoic forms. Recognising of a true bulla is of some 
importance for the standard orientation of the test, the determina
tion of the umbilical view and the definition of the aperture (pri
mary or infralaminal). This problem has been mentioned by 
Wernli et al. (1995) for Lower Cretaceous favusellids. 

In all cases we will emphasize that the bulla seems to be an 
innovation in Middle Jurassic time because nothing of similar can 
be found on globigeriniform forams in the Liassic (Wernli, 1995). 
Is it a morphofunctional argument to deduce a planktonic mode of 
life? 

Comparison with the protoglobigerinids in the thin sections of 
limestones 

The protoglobigerinids in the thin sections from the Jurassic 
limestones were known for a long time, especially in the Late 
Jurassic. Concerning the Liassic and Dogger we refer to the inven
tories presented by Wernli (1987, 1988). In these papers we could 
distinguish small forms with thin wall in the Toarcian, and large 
ones with thick wall in the Aalenian-Bajocian. Giovagnoli & 
Schiavinotto (1986, 1987a, 1987b, 1991) also described large 
forms in Lower Bajocian in comparison to smaller ones in the 
Kimmeridgian. However the specific determination of these sec
tions remained difficult in absence of good isolated material from 
the same levels.The extraction by means of acid of these fossils 
from the indurated rocks offers new possibilities to answer the 
question. In Som Hill the thin sections of limestones clearly show 
large-sized and thick-walled specimens, which could con·espond 
to Conoglobigerina avariformis or Globuligerina bathoniana 
gigantea n. ssp. Small forms with thin wall also exist in the same 
slides. The key for a more accurate determinations is the making 
of numerous oriented thin sections from the isolated specimens, 
that is not easy (Bronnimann & Wernli, 1971, Wernli, 1995, 
Wernli et al. 1995). Further research on this way will be can·ied 
out on the Som Hill material. 

DESCRIPTION OF TAXA 

For the synonyrnies, the type designations and the original des
criptions of the taxa references can be found in BouDagher-Fadel et 
al. (1997). They give a good survey about the actual knowledges 
concerning Jurassic and Lower Cretaceous planktonic foraminifera. 

For all taxa described below: 
Locus typicus.-Som Hill, Bakony Mountains, NW Hungary. 
Material.-Deposited in the Museum of Natural History, Geneva. 
Ages.-Given in the figure 2. 

Globuligerina oxfordiana (Grigelis, 1958) 
Plate I, Figs. 1-4, 7-10. 

This species has been frequently signaled in the literature, par
ticularly in Oxfordian series and well illustrated by Bignot & 
Guyader ( 1971). One of the most striking character of this species 
seems to be the size variability as pointed out by Samson et al. 
(1992). In the literature we find: 

- Very small forms, about 60 !lffi, for example in Gradstein 
(1983). 

- Medium forms, about 110-140 !liD, numerous citations in the 
literature. 

- Large forms, about 170-250 !liD, for example in Grigelis 
(1958, holotypus), Fuchs (1973), Riegraf (1987) and in the present 
paper. 

At first sight and from the published data these different formae 
do not show significative stratigraphic ranges. They should repre
sent generational dimorphs or ecophenotypic variants. 

In our record of Som Hill we count medium forms, large forms 
(220-250 11m) and very few ones reaching 310 !liD. Bullate forms 
are frequent. In Som Hill G. oxfordiana medium and large forms 
have been found in the Humphriesianum and in the Niortense 
Zones. This confirms the occurrence of G. oxfordiana in the 
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Lower Bajocian as stated by Bignot & Janin (1984) and that this 
taxon is not restricted to the Oxfordian stage (BouDagher-Fadel et 
al.,1997, fig. 2.2, p. 21 and 26). 

Globuligerina ? hungarica sp. nov. 
Plate I, Figs. 11-14. 

Holotypus.-The individual illustrated Plate I, Fig. 11, in umbili
cal view, level 6. 

Paratypus.-The individual illustrated Plate 1, Fig. 14, in lateral 
view, level 6. 

Origin of name.-from Hungary. 
This new species clearly differs from all other so far described 

protoglobigerinids by its very low trochospire and three final 
chambers increasing very rapidly in size so the last occupying the 
half part of the test. Because the exact feature of the aperture is 
still not clear, the generic assignment to Globuligerina remains 
doubtful. 

The test is ea. 210-240 11m in largest diameter, very low tro
chospired for about 2-3 whorls with 3 chambers in the last whorl. 
These chambers increase very rapidly in size so that the last one 
fills the half part of the umbilical side. The same is true on the spi
ral side where this last chamber appears somewhat involute with 
respect to the juvenile stage. The chambers are fully globular, 
arranged in a relatively compact way and separated by fairly 
depressed sutures. The juvenile part of the test is few distinct and 
do not form an apex on the flat spiral side. In spiral view the perip
heral outline is inequally trilobated and the center of the trochos
pire is displaced near the base of the test. The umbilical view is 
inequally well trilobated, because the last chamber n is two times 
larger than the n-2 one. The umbilicus is widely opened and sha
llow. The aperture is badly delineated because it is corroded. It 
seems very ample, hemicircular, symmetrical and in umbilical 
position. Some individuals exhibit a bulla anteriorly set off and 
straddled on then and n-2 chambers. 

Globuligerina aff. bathoniana (Pazdrowa, 1969) 
Plate I, Figs. 5-6. 

Globuligerina bathoniana has been well described by Pazdrowa 
(1969) with numerous biometric data. The affinis forms presented 
here are larger in all dimensions than the type material ( op. cit. , p. 
49, fig. 12). In this diagram the rare largest specimens do not pass 
beyond 185 f1m. In Som Hill all the individuals are comprised bet
ween 200 and 240 11m and consequently considerated as affinis. 
Apart from the large size our shells well correspond to the origi
nal description. 

The relations between these large forms with Conoglobigerina 
avarica Morozowa are still questionable. The figures of Morozova 
(1961) show a very low interiomarginal slit-like aperture in umbi
lical position. But is it the primary aperture or an infralaminal one 
belonging to a bulla? The recent SEM illustrations in BouDagher
Fadel et al. (1997) bring no more informations about this question. 
Furthermore C. avarica is smaller (150-180 11m) than our speci
mens. 

"Globigerina" avarica illustrated by Bronnimann & Wernli 
(1971) are morphologically similar but smaller in size. 
Nevertheless a revision of the Bajocian species of the Southern · 
Jura Mountains seems necessary. 

Globuligerina bathoniana gigantea ssp. nov. 
Plate I, Figs. 15-23. 

Holotypus.-The individual Plate I, Fig. 19, in lateral view, level 
6. 

Paratypus.-The individual Plate I, Fig. 20, in lateral view with 
bulla, level 6. 

Origin of name.-giant. 
Our record at Som Hill comprises numerous shells with the 

general morphology of G. bathoniana but giant in size, two times 
larger than the holotypus. In the lack of good phyletic hypothesis 
about Bajocian species we prefer for the moment to describe this 
new taxon at the subspecific level. 

The tests are of large size for a protoglobigerinid since they are 
comprised between 280 and 320 11m, instead of 120-185 11m for 
typical individuals of Poland (Pazdrowa, 1969, p. 45, and fig. 12). 
They are coiled in high trochospire on 3-4 whorls, with 4-5 (?) 
chambers in the first whorl and 3 in the last one. So the test appe
ars approximately triserial in the adult stage. During the ontoge
nesis the increasing rate of size of the chambers is rather variable, 
giving shells either regularly conical (Pl. I, Fig. 17), or conical and 
after more or less cylindrical in shape. In the last case the tro
chospire changes to a rather helicoidal coiling because the cham
bers size slowly increases (Pl. I, Figs 15, 18, 19). The chambers 
are fully globular, in compact assemblage, with slightly depressed 
sutures. The umbilical side is well trilobated with a moderately 
deep umbilicus well highlighted by 3 sutures forming an Y shape. 
The aperture umbilically positioned is relatively large in arch hig
her than wide, asymmetrical and characteristic of Globuligerina. 
A small bulla (Plate I, Fig. 20) or its imprint (Pl. I, Fig. 17) can 
often be seen. Some of these bullae have a smaller infralaminal 
aperture. Generally the wall is recrystallized in calcite giving a 
finely rugose surface as the primary ornamentation being destro
yed. In rare cases (Plate I, Fig. 21) one can observe pseudomuri
cae which sometimes fuse to discontinuous ridges. Small pores are 
distributed at random. 

Conoglobigerina aff. dagestanica Morozova, 1961 
Plate II, Figs. 1-5. 

Under this name are grouped shells resembling to C. dagestani
ca, but larger in size which are comprised between 200-220 f1m. 
In the type material of Morozova the largest diameter ranges from 
70 to 170 11m (the means value is the 120 11m). The tests is roughly 
subspherical, fairly lobate with a ratio high/diameter= 111. In late
ral view the outline is typically "two-storied" with a compact well 
rounded juvenile stage followed by 4 fairly globular chambers in 
the last whorl. These last chambers are protruding and are separa
ted by deep sutures. So the shell is well quadrilobated in umbili
cal view. The last chamber is frequently smaller and can often be 

-7 
PLATE 1-The bar indicating 200 f-lm concerns all figures except the figure 21. 1-3, Globuligerina oxfordiana (Grigelis), medium forms, level 3. 1, 

umbilical view. 2, oblique umbilical view. 3, umbilical view. 4, Globuligerina oxfordiana (Grigelis), medium-large form, level 3, spiral view. 5-6, 
Globuligerina aff. bathoniana (Pazdrowa), level6, lateral view. 7-10, Globuligerina oxfordiana (Grigelis), large forms. 7-8, umbilical views, level 
6, 9, umbilical view with bulla, level2. 10, lateral view, level2. 11-14, Globuligerina? hungarica n. sp., level6. 11, holotype, umbilical view. 12, 
umbilical view. 13, spiral view. 14, paratype, lateral view. 15-23, Globuligerina bathoniana gigantea n. ssp. 15-18, lateral views, level 6. 19. 
holotype, lateral view, level 6. 20, paratype with bulla, lateral view, level 6. 2, enlargement of the test surface of the individual Fig. 22, 22: spiral 
side, level 3. 23, lateral view with bulla, level 3. 
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considerated as a bulla. The aperture is variable in form, and often 
in single rather small arch umbilically positioned (Pl. II, Fig. 5). 
However we find also apertures higher than wide resembling that 
of Globuligerina (Pl. II, Fig. 1). Our association shows a rather 
large morphologic variability. 

Conoglobigerina avariformis Kasimova 1984 

This large protoglobigerinid species erected by Kasimova (in 
Kasimova & Aliyeva, 1984), has been so far very few signaled in 
the literature. The succinct original description completed by 
BouDagher-Fadel et al. (1997) seems indicate a rather large varia
bility of sizes, general outlines of the shells and number of the 
chambers in the last whorl. Our collection clearly shows two 
morphologic types which may be generational dimorphs: 

High forma.-better corresponding to the holotypus. 
Spherical forma.-approaching that illustrated by SEM in 

BouDagher-Fadel et al. (1997, Pl. 2.7, Fig. 8-10) from a metatype 
donated by Kasimova. 

Forma sphaerica 
Plate II, Figs. 6-10 

The globular chambers are very compactly arranged in medium 
high trochospire with few depressed interlocular sutures. This gives 
a weakly lobated subspherical test. The umbilical side generally 
shows 4 chambers, the last one being often smaller with a simple 
intraumbilical arched aperture (Pl. II, Fig. 6). The presence of a 
bulla is frequent. It is umbilically centred or slightly displaced, with 
a very small infralaminal aperture (Pl. II, Fig. 9). Our individuals are 
relatively large in size (270-320 11m) and oversized in respect to the 
data ofKasimova (op. cit., max. diameter is 310 flill). Some transi
tional individuals to the following described forma exist. 

Forma alta 
Plate II, Figs. 11-19 

This giant protoglobigerinid can reach 400 11m in high and it is 
the largest we have encountered. The test is high trochospired, 
approximately triserial in the last whorls and with 3 chambers on 
the umbilical side. The aperture is relatively large in simple arch 
and umbilical in position. A small bulla or its imprint is someti
mes visible (Pl. II, Figs. 11, 18). The juvenile whorls are difficult 
to distinguish, because the chambers are tightly coiled with few 
depressed sutures. This first stage is not acute, but well rounded. 

Conoglobigerina avariformis forma alta has been found only in 
the. Humphriesianum Zone when C. avariformis forma sphaerica 
is known also in the Niortense Zone. These two formae could 
represent generational dimorphs only if same stratigraphic and 
paleogeographic distributions will be demonstrated. 

CONCLUSIONS 

In this work we demonstrate that the protoglobigerinids asso
ciations are indeed well diversified with large sized species in 
Lower Bajocian time. But their phyletic relations with older forms 
are unknown because of the very poor paleontological record. The 

same applies to their relations with the slightly better known 
Upper Dogger and Oxfordian species. 

Further researchs must evaluate the taxonomic importance of 
the "building" of the test (concurrently or consecutively one) and 
if the great intraspecific variability (ontogenesis, general morpho
logy, size) is of an ecological or evolutionary nature or due to 
generational dimorphism. Finally we think that the acid extraction 
could greatly improve the paleontological record. 
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