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N I K O L A O S S O L A K I U S * 

GLOBOTRUNCANA FALSOCALCARATA KERDANY - ABDELSALAM, 
1969, FROM THE UPPER MAASTRICHTIAN OF ENFIDAVILLE, 

NORTHEASTERN TUNISIA 

(Figs. 3, Pis. 2) 

A b s t r a c t : T h e U p p e r M a a s t r i c h t i a n p lankt ic foramini fera l species 
Globotruncana falsocalcarata K E R D A N Y — ABDELSALAM, 1969, is 
described a n d discussed. In this populat ion from Tunis ia spec imens t h a t 
resemble t h e holotype are juveni le forms whi le those t h a t resemble 
the p a r a t y p e are adul t forms. It is t h u s suggested t h a t t h e spec imens r e ­
sembling the p a r a t y p e should be regarded as typical representa t ives of 
the species. These adul t specimens w h i c h differ from p a r a t y p e only in 
the presence of spines or c h a m b e r extens ions in the p e r i p h e r y of t h e 
test or both, a r e considered p a r t of the m a i n var ia t ion of the species. 

P c 3 lOMe: B cTarbe onucaH H o6cy>K/ieH BHJI njiaiiKTOnnofi cnopaMHUHCpepbi 
Bep.XHero MadpHXTa Globotruncana falsocalcarata K E R D A N Ý — ABDEL­
SALAM, 1969. B STOH nony.iHLi.HH H3 TvHuca 3K3eMn.THpbi noxo>i<iie Ha rojio-
Tun pe/iCTaB.THiOT lOBeHHjibHbie cpopMbi, B TO BpeMii Kai; sioeMn.iiipbi noxowne 
Ha napaTiin HBJIHHIOTCH Bspoc.nbiMH cpopiuaMH. TaKHM o6pa30M npeÄ.iaraeTCH, 
mo 3K3eMn^!ipbi noxo>Kiie na napaTun ÄO.HJKHO c-iiiraTb THnnmibiMH npeACTa-
BHTe.THMH BHÄa. 3TH B3pOCJlbie 3K3eMnjlSipbI OTJIHqalOIUHeCH 0T IiapaTHlia TOJIb-
KO iia-iimneM HTO.T II.IH npoTH>Kenn!iMH KaMep Ha nepiupepiin paKOBiinbi II.IH 
B OĎCHX CMHTae.M HaCTbiO OCHOBHOH BapwaUHH BH/ia. 

Introduction 

Globotruncana falsocalcarata K E R D A N Y - A B D E L S A L A M , 1969, is a r a r e l i t t l e 
k n o w n , b u t s t r a t i g r a p h i c a l l y v e r y u s e f u l Globotruncana s p e c i e s f r o m t h e U p p e r 
M a a s t r i c h t i a n . 

Globotruncana falsocalcarata w a s d e s c r i b e d b y K E R D A N Y - A B D E L S A L A M 
(1969) as a g r o u p of f o r m s " w h i c h r e t a i n t h e p e r i p h e r a l s p i n e i n t h e e a r l y 
c h a m b e r s of t h e f i n a l w h o r l a n d f o r m s w h i c h do n o t e x h i b i t p e r i p h e r a l s p i n e 
in t h e las t w h o r l " . T h e s e t w o a u t h o r s f u r t h e r s t a t e d t h a t " t h e l a t t e r f o r m s a r e 
u s u a l l y l a r g e r in size. T h e y a r e n o t d e s c r i b e d as a s e p a r a t e s p e c i e s s i n c e w e h a d 
o n l y v e r y few s p e c i m e n s " . T h u s , t h e y i n t i m a t e d t h a t t h e h o l o t y p e a n d p a r a t y p e 
of Globotruncana falsocalcarata m i g h t p r o v e t o b e l o n g t o t w o d i f f e r e n t species . 

A n e x m i n a t i o n of t h e Globotruncana falsocalcarata p o p u l a t i o n f r o m t h e 
U p p e r M a a s t r i c h t i a n s a m p l e s of K e f e n N s o u r a a n d A i n M d e k e r (Fig . 1), s h o w e d 
m e t h a t t h e s p e c i m e n s t h a t r e s e m b l e t h e h o l o t y p e a r e j u v e n i l e f o r m s w h i l e 
t h o s e t h a t t h e r e s e m b l e t h e p a r a t y p e a r e a d u l t s . B o t h f o r m s c l e a r l y b e l o n g 
t o t h e s a m e spec ies . I n m y m a t e r i a l I h a v e f o u n d a s e r i e s of f o r m s r a n g i n g 
f r o m j u v e n i l e s p e c i m e n s t o a d u l t s p e c i m e n s . 

T h i s o n t o g e n e t i c d e v e l o p m e n t c a n a l s o b e o b s e r v e d in t h e s p e c i m e n s of G l o ­
b o t r u n c a n a falsocalcarata f r o m E g y p t i l l u s t r a t e d b y K e r d a n y — A b d e l -

* N. S o 1 a k i u s, D e p a r t m e n t of Historical Geology and Palaeontology, Univers i ty 
of Lund, Solvegatan 13, S-223 62 Lund, Sweden. 
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s a l á m (1969). The holotype corresponds in size and shape to the first and 
second whorl of the para type which is an adult specimen (Fig. 2). The spines 
of the holotype will not reach the per iphery of the test when the organism 
reach the adult stage but they can be seen on the spiral side. 

On the basis of these observations it is suggested tha t the specimens tha t 
resemble the para type should be regarded as typical representat ives of Globo-
truncana falsocalcarata (1) because the para type represents the adult stage of the 
test and (2) because the shape, size and position of the spines and the shape 
and size of the test vary considerably in the juvenile specimens. 

Apart from the typical representat ives of Globotruncana falsocalcarata, there 
are specimens in the Tunisian mater ia l which al though closely resembling 
typical representat ives of the species differ in the size and position of the 
spines or in possessing radial chamber extensions in the periphery. These 
specimens are regarded as variaties of Globotruncana falsocalcarata and are 
included in the main variation of the species. 

Systematic description 
Family Globotruncanidae BROTZEN, 1942 

Genus: Globotruncana CUSHMAN, 1927 
T y p e s p e c i e s : Pulvinulina area CUSHMAN, 1926 

Globotruncana falsocalcarata KERDANY-ABDELSALAM, 1969 

1969 Globotruncana falsocalcarata KERDANY-ABDELSALAM: pp. 261-263, pi. 1, 
figs. 1—4, pi. 2, figs. 1 a—c, 2 a—c. 

1974 Globotruncana falsocalcarata KERDANY-ABDELSALAM; D o r e e n : pi. 1, 
fig. 3e. 

1975 Globotruncana falsocalcarata KERDANY-ABDELSALAM; K a s s a b : pp. 
346-351, pi. 1, figs. 1-7, pi. 2, figs. 1-4. 

1978 Globotruncana falsocalcarata KERDANY-ABDELSALAM; K a s s a b : p. 320, 
pi. 2, fig. 4. 

1979 Globotruncana falsocalcarata KERDANY-ABDELSALAM; K a s s a b : pp. 
50-51, pi. 4, fig. 12, pi. 5, figs. 1-2, pi. 21, fig. 3, pi. 22, figs. 1-2, pi. 23, 
figs. 1-7, pi. 26, fig. 5. 

1980 Plummerita hantkeninoides (BRONNIMANN); S a l a j : pi. 17, fig. 1-2. 

D e s c r i p t i o n . Test medium-sized to large, planoconvex, umbilico-convex 
coiled into 2.5—3 whorls. Spiral side flat to slightly concave, umbilical side 
strongly convex and protruding. Initial chambers small and globular followed 
by larger t r iangular chambers with peripheral spines. These spines occur in 
typical representat ives of the species on the per iphery of the test in its juvenile 
stage (chamber ar rangement 1.5—2 whorls) and in the adult stage on the spiral 
side of the chambers of the last whorl which is composed of 6—8 chambers. 
Ultimate chamber often inclined or vertical. Some specimens have peripheral 
spines, others have chamber extensions or both at the beginning of the last 

< —-— , 

Fig. 1. Geological map of the Kef en Nsoura and Ain Mdeker areas (after B a j a-
n í k — B i e 1 y, 1974) showing the location of the studied sections. 
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holotype 

p a r a t y p e 

( f r o m K e r d a n y & A b d a l s a l a m , 1 8 6 9 ) 

chambers of the last 
whor l of the p e r i t y p e 

holotype 

Fig. 2 A. 2 a, 1 a — spiral side of the holotype and paratype of Globotruncana falso-
calcarata as illustrated by K e r d a n y and A b d e l s a l a m (1969); 3 — shows 
that the holotype is a juvenile specimen corresponding to the early whorls of the 

paratype which is an adult specimen. 

Fig. 2 B. 4, 5 — Tunisian specimens of Globotruncana falsocalcarata resembling the 
holotype and paratype (4 - NS 19, sample AD-16 of Ain Mdeker; 5 - NS 20, sample 

AD-16 of Ain Mdeker). Each bar equivalent to 100 ^m. 
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whorl in their adult stage. The equatorial per iphery of the test is subcircular 
or ovoid and spinose and it has a single keel. The sutures on the spiral side 
are oblique and depressed in the initial part, raised and baeded in the lat ter 
part. On the umbilical side they are curved and depressed. Umbilicus wide, 
deep and surrounded by periumbilical ridges. The pr imary ape r tu re is interio-
marginal umbilical and is covered by the complex tegilla. 

M a i n v a r i a t i o n : Adult specimens with peripheral spines. Adult speci­
mens with chamber extensions and spines. Adult specimens with chamber 
extensions only. 

Discussion 

There is direct evidence that typical representat ives of Globolruncana falso­
calcarata developed peripheral spines in the juvenile stage (chamber arrange­
ment 1.5—2 whorls) and that these spines were preserved on the spiral side 
of the test in adult stage. In addition to these typical representat ives specimens 
which show peripheral spines or chamber extensions in the juvenile and adult 
stage have been found. These forms are included in the main variation of 
Globotruncana falsocalcarata. 

Development of spines or chamber extensions in the test is usual in Globi-
gerinacea. H a y n e s (1981. p. 310) connected the development of spines and 
chamber extensions in the planktic foraminifera which he calls "Globigerinida" 
with the lowering of the sinking rate of the test. The development of long spines 
which penetrate the chambers of the last whorl have according to H a y n e s. 
also another function, namely to s trengthen the test (e. g. Hastigerina). A hori­
zontal flattening of the test is often associated with radial chamber extensions 
possessing spines at the per iphery or at the end of the chambers (e. g. Hast-
igerinopsis) (H a y n e s, 1981). The test of Globotruncana falsocalcarata resemb­
les neither Hastigerina nor Hastigerinopsis in shape but it possesses spines and 
radial chamber extensions, the function of which can probably be interpreted in 
the same way as the spines of the above species. That the peripheral spines of 
Globotruncana falsocalcarata in the juvenile stage have an architectural 
s trengthening function is obvious. The test is flattened in the horizontal plane 
with the spiral side flat or slightly concave. The hollow spines or chamber 
extensions were necessary at this stage for balance and buoyancy. 

In the adult stage the typical representat ives of Globotruncana falsocalcarata 
had completed the architecture of their test firstly by developing additional 
chambers in the last whorl which are slightly concave on the spiral side and 
strongly convex on the umbilical side and secondly by orienting the ul t imate 
chamber so that it was inclined or vertical. These adult forms must have been 
able to cope with buoyancy problems in the same way as other planispiral 
non-spinose Globotruncana species such as Globotruncana elevata, G. concavala, 
G. insignis, clc . . . 

Other adult specimens within the Globotruncana falsocalcarata population 
had retained spines at the early part of the last whorl. These specimens ge­
nerally have flat to sligthly concave spiral side and a convex umbilical side. 
In thes? cases a long opine has developed at the outside end of :he first 
chamber of the last whorl, and spines have also developed as extensions of 
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sutures. These spines probably have the same function as in the juvenile 
stage. 

All the forms of Globotruncana falsocalcarata discussed here resemble one 
another except for slight differences in size and position of the spines or the 
presence of chamber extensions and hence are all t rea ted as members of the 
same species. 

R e m a r k s . Globotruncana falsocalcarata is easily distinguished from other 
Globotruncanas on the presence of spines and/or chamber extensions in the 
periphery of the test. It recalls Globotruncana calcarata CUSHMAN but differs 
in being smaller, in having spines on the spiral side of the test, in the peripheral 
spines at the outside ends of the chambers of the beginning of the last whorl, 
and in the chamber extensions at the per iphery of the test. The two species 
also occurred in different s t rat igraphic intervals. 

There is very little information to indicate which species was the ancestor 
of Globotruncana falsocalcarata. K e r d a n y — A b d e l s a l a m (1969) have 
suggested a Plummerita species and K a s s a b (1975) believes t ha t it may 
have evolved from Globotruncana gansseri BOLLI, because, as he noted, juvenile 
forms of Globotruncana falsocalcarata show some similarities to specimens of 
Globotruncana gansseri group. Although I myself have suggested Globotruncana 
insignis GANDOLFI as the possible ancestor of Globotruncana falsocalcarata 
(S o 1 a k i u s in press) no direct evidence such as the occurrence of t ransi t ional 
forms has been found in the Tunisian mater ia l to support this. 

O c c u r r e n c e . Globotruncana falsocalcarata was originally recorded from 
the uppermost par t of the Globotruncana gansseri Zone of the Abathomphalus 
mayaroensis Zone of the Upper Maastr icht ian of Gebel Duwi, the Eastern 
Desert, Egypt ( K e r d a n y - A b d e l s a l a m , 1969). K a s s a b (1975, 1978, 
1979) reported this species from the Upper Maastr ichtian Globotruncana falso­
calcarata Zone of the Tanjero Formation, nor thern Iraq, and D o r e e n (1974) 
found it in the Upper Maastr icht ian Globotruncana falsocalcarata Zone of the 
Gaj River Format ion of southern Pakistan. 

In Tunisia this species was originally reported by S a l a j (1980) from the 
upper par t of the Abathomphalus mayaroensis Zone of the Maastr ichtian of 
El Kef but he did not i l lustrate any specimens. The specimens i l lustrated by 
S a l a j (1980, pi. 17, figs. 1 and 2) under the name of Plummerita hantkeni-
noides (BRONNIMANN) agree wi th my specimens of Globotruncana falso­
calcarata from the same area. My specimens of Globotruncana falsocalcarata 
are from the uppermost par t of the Upper Maastr ichtian of sections 1—3 of Kef 
en Nsoura and from the same level in the Maastr icht ian of section of Ain 
Mdeker. Thus I could identify the Globotruncana falsocalcarata Zone in these 
sections. This zone is preceded by the Abathomphalus mayaroensis Zone and 
succeded by the Danian. 

M a t e r i a l . Over 150 specimens. 
S t r a t i g r a p h i c a l r a n g e . Uppermost Maastr icht ian to the top of the 

Maastrichtian. 
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P l a t e 1 

Figs. 1-12. Globotruncana falsocalcarata KERDANY-ABDELSALAM, 1969. 
Fig. 1. Spiral side, NS 1:, from the original sample E-61 ( S a l a j , 1969) of Kef en 

Nsoura. 
Fig. 2. Umbilical side, NS 2; sample E-61 of Kef en Nsoura. 
Fig. 3. Side view, NS 3; sample E-61 of Kef en Nsoura. 
Fig. 4. Spiral side, NS 4; sample AD-17 of Ain Mdeker. 
Fig. 5. Umbilical side, NS 5; sample AD-17 of Ain Mdeker. 
Fig. 6. Side view, NS 6; sample AD-16 of Ain Mdeker. 
Fig. 7, 8. Spiral and umbilical side of the same specimen, NS 7; sample AD-16 of 

Ain Mdeker. 
Fig. 9. Spiral side, NS 8; sample AD-17 of Ain Mdeker. 
Figs. 10, 11, 12. Spiral, umbilical and side view of the same specimen, NS 9; sample 

KN-16 of Kef en Nsoura. 
(Each bar = 100 ,um). 

P l a t e 2 

Figs. 1-10. Globotruncana falsocalcarata KERDANY-ABDELSALAM, 1969. 
Figs. 1, 2, 3. Spiral, umbilical and side view of the same specimen, NS 10; sample 

E-61 of Kef en Nsoura. 
Figs. 4, 5. Spiral and umbilical side of an juvenile specimen, NS 11; sample E-61 

of Kef en Nsoura. 
Fig. 6. Spiral side of an juvenile specimen, NS 12; sample AD-16 of Ain Mdeker. 
Fig. 7. Spiral side, NS 13; sample KN-16 of Kef en Nsoura. 
Fig. 8. Spiral side, NS 14; sample KN-16 of Kef en Nsoura. 
Fig. 9. Spiral side, NS 15; sample AD-16 of Ain Mdeker. 
Fig. 10. Spiral side of an juvenile specimen, NS 16; sample AD-16 of Ain Mdeker. 
Fig. 11. Plummerita hantkeninoides (BRONNIMANN, 1952). Spiral side, NS 18; sample 

KN-12 of Kef en Nsoura. 
Fig. 12. Globotruncana calcarata CUSHMAN, 1927. Spiral side, NS 18; pont du Fahs. 
(Each bar = 100 ,um). 
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P l a t e 1 
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P l a t e 2 
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