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Ab stract: Up per Ju ras sic and Lower Cre ta ceous de pos its of the Cri mea Pen in sula are rich in mi cro fos sils
fre quently used for stra tigraphic in ter pre ta tions. In case of fora mini fera, the re search has been car ried pre domi -
nantly on as sem blages ob tained by wash ing the rock sam ples. The pres ent pa per is based on in ves ti ga tions of thin
sec tions from the more in du rated sedi ments that sel dom were ob jects of study. Its goal was to ob tain ad di tional
in for ma tion on age and en vi ron ment of sedi ments stud ied. Over 250 thin sec tions from 16 sur face out crops
yielded abun dant fora mini fera from which over fourty are de scribed herein. Many fo rami nif eral spe cies (e.g.,
Labiryn thina mirabilis, Pa rur gonina caelin en sis, Neok ili an ina ra honen sis, Amijella amiji, An chis pi ro cyclina
lu si tanica) are stra tigraphi cally sig nifi cant and known from the Kim me ridgian–Ti tho nian of the Medi ter ra nean
Te thys. The Early Cre ta ceous fauna is rep re sented by Pro topen eroplis ul tra granu lata, Ever ti cy clam mina kel leri,
Nau ti lo cu lina bron ni manni, Mon sale via saleven sis, and Mayn cina bul garica. Gen er ally, the in ves ti gated fauna is
typi cal for pa leoen vi ron ment of the car bon ate plat form. Older (Kim me ridgian–Ti tho nian) as sem blages rep re sent
the in ner, and younger (Ber ria sian) outer parts of the plat form. Pa laeo geo graphic dis tri bu tion of many spe cies
de scribed from the stud ied area in di cates their af filia tion with cos mo poli tan bi ota known from the north Te thyan
shelf. Ad di tion ally, few cal care ous cysts of Di no flag el lata have been iden ti fied and de scribed.
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IN TRO DUC TION

The Cri mean microfossil stra tig ra phy of the Up per Ju -
ras sic–Lower Cre ta ceous de pos its has been based mainly on 
foraminifera de scribed by Rus sian and Ukrai nian palaeon-
tologists (vide Kuznetsova & Gorbatchik, 1985; Gorbatchik 
& Kuznetsova, 1994). In ma jor ity of cases, microfossils
were ex tracted from soft or mod er ately com pact rocks by
wash ing sam ples with wa ter. Micropalaeontological stud ies 
of thin sec tions were rare (Voloshina et al., 1965; Gorba-
tchik & Mohamad, 1997). Indurated rocks, how ever, sup ply 
very im por tant palaeontological in for ma tion use ful in strati- 
graph i cal or palaeoenvironmental in ter pre ta tions (Sliter,
1989, 1999). This en cour aged pres ent au thors to com plete
microbiostratigraphy of the Up per Ju ras sic sed i ments of the

SW seg ment of the Cri mea Moun tains based on the data
from thin sec tions (Fig. 1A). The ex am ined sam ples yielded 
rich foraminiferal fauna, which can be used for strati graphi -
cal and en vi ron men tal in ves ti ga tions. Based on microfaunal 
data, the pa per pres ents the re sults of new stud ies from bed -
ded and mas sive fa cies of the Up per Ju ras sic sed i ments
which rep re sent cen tral part of the Cri mea Moun tains.

GEO LOGI CAL SET TING

The Cri mea Moun tains oc cupy the south ern, mari time
part of the Cri mea Pen in sula and form a nar row belt ex tend -
ing nearly W–E at a dis tance of more than 150 km (Fig.
1A). The base ment of the Up per Ju ras sic rocks shows a



com pli cated struc ture, in clud ing a number of in tru sive bod -
ies, thrusts of cha otic com plexes, faults and tec tonic me -
langes (Nik ishin et al. 1998; Yu din, 1999, 2001; Mileev et
al., 2006).

The main ridge of the Cri mea Moun tains in cludes an al -
lochthonous com plex that is com posed of thrusts of Up per

Ju ras sic and Lower Cre ta ceous rocks. This com plex un con -
form ably over lies folded flysch strata of the Tauride se ries
(Up per Tri as sic–Lower Ju ras sic; Fig. 2). Five main se ries
were dis tin guished within the Cri mea Moun tains: Eskiorda,
Taurida, Kara dag, Sudak, and Yaila (Fig. 2; Mileev et al.,
2006; cf. Le shukh et al., 1999).
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Fig. 1 Lo ca tion of  the study area. A. Up per Ju ras sic–Lower Cre ta ceous de pos its in the Cri mea Moun tains; af ter Yudin 2001,
simplified. B. Lo cation of sec tions be tween Iograf Ridge and At-Baœ Moun tain



Rocks build ing the main part of the Cri mea Moun tains
span a time in ter val be tween Cal lovian and Ber ria sian (Su -
dak and Yaila ser ies), al though stra tigraphic se quence is
some times dis turbed due to com pli cated tec tonic de for ma -
tions (cf. Mileev & Ba ra bosh kin, 1999), and ad di tion ally in
cer tain re gions strata of some stages do not oc cur at all. De-
po si tion in the Cri mea Moun tains area pro ceeded in a back-
arc ba sin, which was filled with shal low- to rela tively deep-
wa ter ma rine sedi ments, close to land ar eas within marginal
parts of an epi con ti nen tal ba sin that sur rounded the Te thys
from the north (Zon nen shain & Le Pi chon, 1986; Golonka,
2004). 

The Cri mea Moun tains are sub di vided into sev eral
smaller mas sifs (called Yaila), up to 1.500 m a.s.l. In di vid -
ual mas sifs, al though situ ated side by side, fre quently rep re -
sent tec toni cally iso lated frag ments that are characterized
by dif fer ent mor phol ogy, li thol ogy and stra tigraphic po si -
tion of Up per Ju ras sic and Lower Cre ta ceous strata. The
subject of in ter est: the Aj- Petri and Yalta Yaila mas sifs
(Fig. 1B), are mainly com posed of Ti tho nian and Ber ria sian
rocks be long ing to the Yaila Se ries (Kra jewski & Olszew-
ska, 2006; Mileev et al., 2006).

The gross part of Aj- Petri and Yalta Yai las is mainly
com posed of thick com plexes of bed ded lime stones, show -
ing vari able bed thick nesses: from finely lami nated to
thick- bedded ones. Thin- bedded marly lime stones are ubiq -
ui tous. Mas sive lime stones fa cies of car bon ate build ups oc -
cur rarely within car bon ates of the area. The stud ies of bed -
ded and mas sive fa cies in the west ern Cri mea Moun tains in -
di cate that the Aj- Petri and Yalta mas sifs are mainly built up 
of lime stones rep re sent ing mostly shal low wa ter fa cies (pe -
loi dal, on coi dal, de tri tal, coral, stro ma to por oid, mi cro bial
and marly) as well as sandy lime stones and sand stones (e.g., 
Le shukh et al., 1999; Kra jewski & Olszewska, 2006;
Mileev et al., 2006)

METH ODS

The pre sented ma te rial was col lected from mas sive and
bed ded lime stones and from marly lime stones. A few hun -
dred sam ples were col lected, from which thin and pol ished
sec tions were made. The ma te rial was col lected from sev en -
teen sec tions be tween Io graf Ridge and At- Baœ Moun tain
(Fig. 1B). Over 250 thin sec tions with microfossils were
examined un der Nikon Eclipse LV100 Pol mi cro scope.
Pho tos of microfossils were taken with the aid of Nikon
pho to mi cro graphic at tache ments Mi cro flex HFX- DX and
NIS- Elements Doc u men ta tion, al ter na tively.

As a re sult of com plex fault tec ton ics of this re gion, the
stra tigraphic po si tion of the Aj- Petri and Yalta Yai las sedi -
ments is un cer tain. Since only a few am mon ites were found
in the Yalta Yaila lime stones (Oviech kin, 1956; M. A.
Rogov, pers. comm.), this pa per deals with data pro vided by 
fo rami nif eral stud ies. Al though stra tigra phy based on mi -
cro fos sils is not as pre cise as the or thos tra tigraphic scheme
based on am mon ites, fo ra mini fers are ubiq ui tous in the
stud ied sedi ments, un like am mon ites.

Fur ther more, due to com pli cated tec ton ics in some ar -
eas, the strata are dis turbed (Mileev & Ba ra boskhin, 1999)
and it is dif fi cult to es ti mate thick ness of the de pos its and
their stra tig ra phy. Ac cord ing to some older pa pers, the to tal
thick ness reaches a few thou sand me ters, but it is proba bly a 
tec tonic ef fect (cf. Le shukh et al., 1999). There fore, more
prob able thick ness would be es ti mated from hun dreds to
one thou sand me ters for each sedi men tary unit. It is dif fi cult 
to cre ate re al is tic gen eral lithos tra tigraphi cal sec tion for the
area.

PALAEONTOLOGICAL CHART

Fo ra mini fera pre vail in all microfossil as sem blages
from the in ves ti gated sedi ments. Ben thic forms are the main 
com po nents. More than fourty ben thic spe cies have been
iden ti fied and de scribed, many for the first time from the re -
gion (Figs 4–9). In one sam ple only, rep re sen ta tive of
plank tic Globu li gerina was spot ted. Kim me ridgian as sem -
blages are more di ver si fied and con tain large, im per fo rate
forms with com plex in te rior typi cal for car bon ate plat forms
(Pseu do cy clam mina, Ever ti cy clam mina, Rec to cy clam mina, 
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Fig. 2. Gen eral stra tig ra phy of the Cri mea Moun tains af ter
Mileev et al., 2006; mod i fied
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Fig. 3. The south ern es carp ment of the Yalta and Aj-Petri Yaila with lo ca tion of the sam ples pre sented in Figs 4–9



Amijella, Labiryn thina). The Tithonian–Ber ri as sian assem-
blages are rich in small forms, es pe cially miliolids and “tro -
cho li nas” as so ci ated with car bon ate build- ups. In both
groups, there are nu mer ous spe cies use ful for stra tigraphi cal 
in ter pre ta tion of in ves ti gated sedi ments (Fig. 9). Note wor -
thy is the pres ence of cal care ous cysts of di no flag el lata.
Three characteristic spe cies of these groups have been also
de scribed.

FORAMINIFERA

Fo ra mi nif eral tax on omy fol lows schemes elabo rated by 
Ka min ski (2004) for ag glu ti nated fora mini fera as well as
Loeblich & Tap pan (1988), Neagu (1984, 1994, 1995) and
Sept fon taine (1988) for cal care ous fora mini fera.

Class Foraminiferea d’Orbigny, 1926
Or der Lituolida Lankester, 1885

Suborder Lituolina Lankester, 1885
Fam ily Lituolidae de Blainville, 1827
Ge nus Ammobaculites Cushman, 1910

Ammobaculites coprolithiformis Schwager, 1867
Fig. 4A

1867. Haplophragmium coprolithiformis n.sp.: Schwager, p. 654,
pl. 34, fig. 3 (fide Ellis & Messina, 1941-2007).

1970. Haplophragmium coprolithiforme Schwager: Win ter, p. 8,
pl. 1, figs 1-21, text-fig. 6.

1981. Ammobaculites coprolithiformis (Schwager): Barnard,
Cordey & Shipp, p. 389-391, pl. 1, fig. 9, text-fig 4.

Re marks. Lon gi tu di nal sec tion shows a tightly coiled, planispiral
early part and a short rec ti lin ear, un coiled adult part.
Range. Oxfordian–Kimmeridgian.
Oc cur rence. Sec tion KC.

Ge nus Troglotella Wernli & Fookes, 1992

Troglotella incrustans Wernli & Fookes, 1992
Fig. 4B

1992. Troglotella incrustans Wernli & Fookes n. sp.: Wernli &
Fookes, p. 97-102, pl. 1 fig.15; pl. 2, figs 1-12.

1996. Troglotella incrustans Wernli & Fookes: Bucur, Senow-
bari-Daryan & Abate, p. 69, pl. 2, fig. 3; pl. 5, figs 6, 9, 10. 

1999. Troglotella incrustans Wernli & Fookes: Schlagintweit &
Ebli, p. 404, pl. 3, fig. 4; pl. 6, figs 7, 9, 10.

Re marks. Lon gi tu di nal sec tions show typ i cal set of slightly in -
flated cham bers of vari able shape. The early stage, uniserial, bor -
ing, is fol lowed by an adult stage hor i zon tally at tached to the
sub strate. 
Range. Kimmeridgian–Berriasian.
Oc cur rence. Sec tions:KA, KB, KC, KG, KJ, KK, KR.

Suborder Spiroplectamminina Mikhalevich, 1992
Fam ily Textulariopsidae Loeblich & Tappan, 1982

Ge nus Aaptotoichus Loeblich & Tappan, 1982

Aaptotoichus challengeri Holbourn & Kaminski, 1997
Fig. 4C

1997. Aaptotoichus challengeri Holbourn & Kaminski n. sp.:

Holbourn & Kaminski, p. 46-47, pl. 16, figs 6-8; pl. 17, figs
1-4.

Re marks. Lon gi tu di nal sec tions show an early, short biserial
stage with bul bous cham bers and a fol low ing uniserial stage with
low cham bers sub di vided by hor i zon tal su tures.
Range. Tithonian–Barremian.
Oc cur rence. Sec tions: KE, KL, KO.

Ge nus Haghimashella Neagu & Neagu, 1995

Haghimashella arcuata Haeusler, 1890
Fig. 4 D

1890. Bigenerina arcuata n.sp.: Haeusler, p. 73. (fide Ellis &
Messina, 1941-2007).

1968. Bigenerina arcuata Haeusler: Oesterle, p.742, text-fig.
37-39.

1995. Haghimashella arcuata (Haeusler): Neagu & Neagu, p.
216, pl. 2 figs 1-11.

Re marks. Lon gi tu di nal sec tions show the early biserial stage fol -
lowed by var i ously in clined adult, uniserial part. Com monly oc cur 
iso lated biserial parts caused by break ing of frag ile spec i mens.
Range. Mid dle Oxfordian–Berriasian.
Oc cur rence. Sec tions: KB, KC, KJ, KN.

Suborder Verneuilina Mikhalevich & Kaminski, 2004
Fam ily Verneuilinidae Cushman, 1911

Ge nus Paleogaudryina Said & Bakarat, 1958

Paleogaudryina magharaensis Said & Bakarat (1958)
Fig. 4E

1958. Paleogaudryina magharaensis n.sp.: Said & Bakarat, p.
243, pl.3, fig. 42; pl. 4, figs 33-36.

2005. Paleogaudryina magharaensis Said & Bakarat: Olszewska, 
p. 4, fig. 12.

Re marks. Com mon spe cies, usu ally oc curs in sep a rate parts of the 
triserial and biserial stages. Dif fers from the Paleogaudryina var-
soviensis (Bielecka & Po¿aryski, 1954) in larger triserial stage and 
flat tened cham bers of the biseral stage giv ing al most rect an gu lar
out line in the transversal sec tions. Sim i lar in shape and strati -
graphic dis tri bu tion Gaudryina bukowiensis Cushman & Glazew-
ski (1949) from the Nizhniov suite of Ukraine dif fers in be ing
much larger.
Range. Late Kimmeridgian–Mid dle Berriasian.
Oc cur rence. Sec tions: KA, KB, KF, KG, KK, KL, KN, KR.

Paleogaudryina varsoviensis
(Bielecka & Po¿aryski, 1954)

Fig. 4F

1954. Neobulimina varsoviensis n.sp.: Bielecka & Po¿aryski, p.
65, pl. 10, fig. 50.

1980. Paleogaudryina varsoviensis (Bielecka & Po¿aryski):
Bielecka, In: Malinowska (ed.), p. 303, pl. 82, fig. 10.

Re marks. Mode of oc cur rence of the spe cies re sem bles that of
Paleogaudryina magharaensis Said & Bakarat. It dif fers in be ing
lon ger, much slen der, hav ing a shorter triserial stage and in more
in flated cham bers of the biserial part.
Range. Late Oxfordian–Tithonian.
Oc cur rence. Sec tions: KA, KC, KD, KE, KG, KL, KO.
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Fig. 4. A – Ammobaculites coprolithiformis (Schwager), (KC 30a); B – Troglotella incrustans Wernli & Fookes, (KA-6a); C –
Aaptotoichus challengeri Holbourn & Kaminski, (KE 9a); D – Haghimashella arcuata (Haeusler), (KC 4a); E – Paleogaudryina
magharaensis Said & Bakarat, (KL 5); F – Paleogaudryina varsoviensis (Bielecka & Po¿aryski), (KA 2a); G – Uvigerinammina
uvigeriniformis (Seibold & Seibold), (KL 6); H – Nautiloculina bronnimanni Arnaud-Vanneau & PeybernÀs, (KJ 40a); I – Nautiloculina
oolithica Mohler, (KF 4a); J, K – Mayncina bulgarica Laugh, PeybernÀs & Rey, (KJ 12a)



Ge nus Verneuilinoides Loeblich & Tappan, 1949

Verneuilinoides polonicus (Cushman & Glazewski, 1949)
Fig. 8 B

1949. Verneuilina polonica n.sp.: Cushman & Glazewski, p. 7, pl.
1, figs 14, 15.

1989. Verneuilina cf. polonica Cushman & Glazewski: Arnaud-
Vanneau & Masse, p. 264-265.

1997. Verneuilinoides polonicus (Cushman & Glazewski):
Neagu, p. 313, Fig. 4 (13-19); Fig. 5 (39-49).

Re marks. The subaxial sec tions show dis tinct triserial ar range -
ment of the slowly en larg ing weakly in flated cham bers with char -
ac ter is tic thick walls.
Range. Tithonian–Early Valanginian.
Oc cur rence. Sec tions: KD, KF.

Fam ily Reophacellidae Mikhalevich & Kaminski, 2004
Ge nus Uvigerinammina Majzon, 1943

Uvigerinammina uvigeriniformis
(Seibold & Seibold, 1960)

Fig. 4G

1960. Gaudryina uvigeriniformis n.sp.: Seibold & Seibold, p. 334, 
335; text-fig. 8b, pl. 7, fig. 4.

1995. Uvigerinammina uvigeriniformis (Seibold & Seibold):
Neagu & Neagu, p. 218, pl. l2, figs 28-43; pl. 6, figs 11-14.

2005. Uvigerinammina uvigeriniformis Seibold & Seibold):
Olszewska, p 34, p. 5, fig. 1.

Re marks. Ax ial sec tions show typ i cal for the spe cies sphaerical
ini tial cham ber, al ter nat ing at tach ment of cham bers and their
sack-like shape.
Range. Mid dle Oxfordian–Early Valanginian.
Oc cur rence. Sec tions: KL, KN.

Fam ily Nautiloculinidae Loeblich & Tappan, 1985
Ge nus Nautiloculina Mohler, 1938

Nautiloculina bronnimanni Arnaud Vanneau
& PeybernÀs, 1978

Fig. 4H

1978. Nautiloculina bronnimanni n.sp.: Arnaud Vanneau & B.
PeybernÀs, p. 70, pl.1, figs 6-8; pl. 2, figs 4-11.

1998. Nautiloculina bronnimanni Arnaud-Vanneau & PeybernÀs: 
Ebli & Schlagintweit, p. 13, pl. 2, figs 5, 6.

2003. Nautiloculina broennimanni Arnaud-Vanneau &
PeybernÀs: Dragastan & Rich ter, p. 93, pl. 1, fig. 2; pl. 9,
figs 10, 11, 16 n.

2004. Nautiloculina bronnimanni Arnaud-Vanneau & PeybernÀs: 
Ivanova & Koleva-Rekalova, p. 220, pl. 1, fig. 5.

Re marks. Ax ial sec tions show, typ i cal for the spe cies, slightly
acute pe riph ery, 6 whorls of semi cir cu lar cham bers and char ac ter -
is tic pro jec tions (septa) over ap er tural part of the pre ced ing cham -
ber.
Range. Berriasian–Hauterivian.
Oc cur rence. Sec tions: KA, KB, KC,KD, KF, KJ.

Nautiloculina oolithica Mohler, 1938
Fig. 4I

1938. Nautiloculina oolithica n.sp.: Mohler, p. 19, pl. 4, figs 1-3
(fide Ellis & Messina 1941-2007).

1967. Nautiloculina oolithica Mohler: Brönimann, p. 54-61, p;. 1,
figs 1-6; pl. 2, figs 1-9; pl. 3, figs 1-9; text-figs 1-4.

1971. Nautiloculina oolithica Mohler: Ramalho, p. 143, pl. 13,
figs 12, 13.

1984. Nautiloculina oolithica Mohler: Bernier, p. 514, pl. 16, figs
7-9.

Re marks. The spe cies dif fers from Nautiloculina bronnimanni in
smaller size, larger num ber of cham bers and in much broader pe -
riph ery. It has also lon ger strati graphi cal dis tri bu tion.
Range. Late Oxfordian–Berriasian.
Oc cur rence. Sec tions: KA, KC, KD, KF, KG, KK, KO, KR.

Fam ily Mayncinidae Loeblich & Tappan, 1985
Ge nus Mayncina Neumann, 1965

Mayncina bulgarica Laugh, PeybernÀs & Rey, 1968
Fig. 4 J, K

1968. Mayncina bulgarica n.sp.: Laug, PeybernÀs & Rey, p.
68-76; fig. 3, 1-16.

1986. Mayncina? aff. bulgarica Laug, PeybernÀs & Rey: Luperto
Sinni & Masse, pl. 7, figs 1-3.

1988. Mayncina cf. bulgarica Laug, PeybernÀs & Rey: Bucur, pl.
1, fig. 14.

1991. Mayncina? sp.: Altiner, pl. 12, figs 1, 2.
2004. Mayncina bulgarica Laug, PeybernÀs & Rey: Ivanova &

Koleva-Rekalova, pl. 3, fig. 10.

Re marks. Subequatorial sec tions of the macrospheric spec i mens
show two whorls com posed of slowly en larg ing, rect an gu lar
cham bers, finely ag glu ti nated walls. Sec tions of the microspheri-
cal spec i mens show more nu mer ous and nar row cham bers and ten -
dency to un coil ing. The subaxial sec tions show suc ces sive open -
ings be tween cham bers and acute pe riph ery.
Range. Tithonian–Barremian.
Oc cur rence. Sec tions: KA, KC, KJ, KL, KN, KO, KR.

Or der Loftusiida Kaminski & Mikhalevich, 2004
Suborder Loftusiina Kaminski & Mikhalevich, 2004

Fam ily Mesoendothyridae Voloshinova, 1958
Ge nus Mesoendothyra Dain, 1958

Mesoendothyra izjumiana Dain, 1958
Fig. 5A

1958. Mesoendothyra izjumiana n.sp.: Dain, In: Bykova et al., p.
20, 21 pl. 4, figs 7-9.

1991. Mesoendothyra izjumiana Dain: Altiner, pl. 4, figs 1-3.
2004. Mesoendothyra izjumiana Dain: Ivanova & Koleva-Reka-

lova, p. 219, pl. 1, figs 6-9.
2005. Mesoendothyra izjumiana Dain: Olszewska, p. 35, pl. IV,

figs 5, 6.

Re marks. Ax ial and subaxial sec tions show typ i cal, early
streptospiral part fol lowed by planispiral late whorl, small num ber
of cham bers and a broad ex ter nal mar gins.
Range. Late Oxfordian–Tithonian.
Oc cur rence. Sec tions: KB, KD, KG.

Ge nus Labirynthina Weynschenk, 1951

Labirynthina mirabilis Weynschenk, 1951
Fig. 5B

1951. Labirynthina mirabilis n.sp.: Weynschenk, p. 793.
1984. Labirynthina mirabilis Weynschenk: Bernier, p. 515-517,
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Fig. 5.  A – Mesoendothyra izjumiana Dain, (KD 5); B – Labirynthina mirabilis Weynschenk, (KA 8a); C, D – Everticyclammina
praekelleri Redmond (KP 4a); E – Everticyclammina kelleri Henson (KL 10); F – Rectocyclammina chouberti Hottinger (KN 1a); G, H –
Charentia evoluta Gorbatchik, (KA 1a); I – Melathrokerion spirialis Gorbatchik (KC 16a); J – Scythiolina camposaurii (Sartoni &
Crescenti) (KF 3a); K – Montsalevia salevensis (Charollais, Brönnimann & Zaninetti) (KC 36a)



pl. 19, fig. 3.
1991. Labirynthina mirabilis Weynschenk: Altiner, pl. 3, figs 17,

18, 20-22, 24, 19, 23.
1997. Labirynthina mirabilis Weynschenk: Bassoulet, p. 301-

302.
2004. Labirynthina mirabilis Weynschenk: Ivanova & Koleva-

Rekalova, p. 218, pl. 2-4.
2006. Labirynthina mirabilis Weynschenk: Krajewski & Olszew-

ska, pl.1, fig. 5b.

Re marks. Lon gi tu di nal sec tions show an early in vo lute stage
(with char ac ter is tic large ini tial cham ber) fol lowed by an evolute,
rec ti lin ear late stage. In ter nal pil lars within cham bers and their
microgranular walls are also vis i ble.
Range. Lat est Oxfordian–Early Tithonian.
Oc cur rence. Sec tions: KA, KB, KC, KG.

Fam ily Everticyclamminidae Septfontaine, 1988
Ge nus Everticyclammina Redmond, 1964

Everticyclammina kelleri (Henson, 1948).
Fig. 5E

1948. Pseudocyclammina kelleri n.sp. Henson, p. 16, 17; pl. 9,
figs 4, 5, 7 (fide Ellis & Messina, 1941-2007).

1964. Everitcyclammina eccentrica n.sp.: Redmond, p. 408, pl. 1,
figs 16-18; pl. 2, figs 12, 13.

1964. Everticyclammina elegans n.sp.: Redmond, p. 408-409, pl.
1, figs 19-21; pl. 2, figs 14-16.

1990. Everticyclammina kelleri (Henson): Ban ner & High ton, p.
6, pl. 1, figs 2-6; pl. 2, figs 1-4; pl. 3, figs 1, 2.

Re marks. In the ma te rial stud ied usu ally oc cur, planispirally
coiled, early stages of the spe cies fol lowed by one cham ber of the
un coiled part. To char ac ter is tic fea tures be long two whorls and the 
non al ve o lar walls of cham bers in the coiled stage.
Range. Berriasian–Valanginian.
Oc cur rence. Sec tions: KD, KE, KK.

Everticyclammina praekelleri Ban ner & High ton, 1990
Fig. 5C, D

1990. Everticyclammina praekelleri n.sp.: Ban ner & High ton, p.
8-10, pl. 1, fig. 1; pl. 3, fig. 5; pl. 4, figs 1-11.

Re marks. The spe cies is char ac ter ized by thick cham ber walls of
ir reg u lar thick ness, ir reg u lar shape of cham bers and dis tinct
alveoles even in the early part. It dif fers from Evericyclammina
virguliana (Koechlin) in hav ing thicker walls, ir reg u lar shape of
cham bers and a smaller num ber of cham bers per whorl.
Range. Kimmeridgian–Tithonian.
Oc cur rence. Sec tions: KA, KB, KC, KD, KE, KF, KG, KJ, KL,
KN, KO, KP, KR.

Ge nus Rectocyclammina, Hottinger, 1967

Rectocyclammina chouberti Hottinger, 1967
Fig. 5F

1967. Rectocyclammina chouberti n.sp.: Hottinger, p. 55, 56, pl.
9, figs 19-21; text-figs 26, 27.

1971. Rectocyclammina chouberti Hottinger: Ramalho, p. 144,
145, pl. 14, figs 1-4.

1984. Rectocyclammina chouberti Hottinger: Bernier, p. 513-514, 
pl. 20, fig. 3.

1997. Rectocyclammina chouberti Hottinger: Bassoulet, p. 303.

2004. Rectocyclammina chouberti Hottinger: Ivanova & Koleva-
Rekalova, pl. 1, fig. 1.

Re marks. Ax ial sec tions show the early short planispiral whorl
fol lowed by uniserial, rec ti lin ear later part com posed of the slowly 
in creas ing, over lap ping cham bers with thick septa. In some sec -
tions, char ac ter is tic alveoles in cham ber walls may be ob served.
Range. Late Kimmeridgian–Tithonian (?Valanginian).
Oc cur rence. Sec tions: KB, KE, KF, KL, KN.

Suborder Biokovinina Kaminski, 2004
Fam ily Charentiidae Loeblich & Tappan, 1985

Ge nus Charentia Neumann, 1965

Charentia evoluta (Gorbatchik, 1968)
Fig. 5G, H

1968. Tonasia evoluta n.sp.: Gorbatchik, p. 8, 9; pl. 2, figs 1-5.
1975. Charentia evoluta (Gorbatchik): Kuznetsova & Gorbat-

chik, p. 82, 83; pl. 3, figs 5, 6.
1999. Charentia evoluta (Gorbatchik): Neagu, p. 292, pl. 3, figs

24-29; pl. 9, figs 25, 26.
2005. Charentia evoluta (Gorbatchik): Olszewska, p. 35, pl. IV,

figs 7, 8.

Re marks. Hor i zon tal sec tions of the early, planispiral part show
rect an gu lar cham bers sub di vided by thin septa. In ax ial sec tions
(un like in the ge nus Nautiloculina) the base of cham bers lack in -
ter nal pro jec tions. Sec tions of spec i mens with un coiled late part
oc cur rarely.
Range. Late Kimmeridgian–Valanginian.
Oc cur rence. Sec tions: KA, KC, KD, KF, KJ, KK, KN, KR.

 Ge nus Melathrokerion Brönnimann & Conrad, 1967

Melathrokerion spirialis (Gorbatchik, 1968)
Fig. 5I

1968. Melathrokerion spirialis n.sp.: Gorbatchik, p. 6, 7; pl. 1 figs
1-6.

1985. Melathrokerion spirialis Gorbatchik: Kuznetsova & Gorba- 
tchik, p. 81, pl. 3, fig. 4.

Re marks. Ax ial sec tions show typ i cal sub acute pe riph ery,
streptospiral early whorl, thick septa be tween cham bers (un like in
the ge nus Charentia) and coarse al ve o lar canaliculi.
Range. Tithonian–Valanginian (pre dom i nantly on the Carpathian- 
Cri mea area).
Oc cur rence. Sec tions: KB, KC, KE, KF, KL, KR.

Fam ily Montsaleviidae Zaninetti, Salvini-Bonnard,
Charollais & Decrouez, 1987

Ge nus Montsalevia Zaninetti, Salvini Bonnard, Charollais
& Decrouez, 1987

Montsalevia salevensis (Charollais, Brönnimann &
Zaninetti, 1966)

Fig. 5K

1966. Pseudotextulariella salevensis n.sp.: Charollais, Brönni-
mann & Zaninetti, p. 28-34, pl. 1, figs 1-5; pl. 2, figs 2, 6;
text-fig. 1.

1987. “Montsalevia” salevensis (Charollais, Brönnimann & Zani- 
netti): Zaninetti, Charollais & Decrouez, p. 168.
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Fig. 6.  A – Siphovalvulina variabilis Septfontaine (KE 11a); B – Dobrogelina ovidi Neagu (KC 44a); C – Amijella amiji (Henson)
(KG 5a); D, E – Anchispirocyclina lusitanica (Egger) (KL 11); F – Pseudocyclammina lituus (Yokoyama) (KJ 30a); G – Parurgonina
caelinensis Cuvillier, Foury & Pignatti Morano (KD 9); H – Neokilianina rahonensis (Foury & Vin cent) (KD 10); I – Bigenerina erecta
Dain (KA 14a); J – Andersenolina alpina (Leupold) (KA 1a); K – Andersenolina elongata (Leupold) (KF 2a); L – Ichnusella burlini
(Gorbatchik) (KB 3a)



1988. Pseudotextulariella salevensis Charollais, Brönnimann &
Zaninetti: Bucur, pl. 2, figs 11, 12.

2004. Montsalevia salevensis (Charollais, Brönnimann & Zani-
netti): Ivanova & Koleva-rekalova: p. 220, pl. 2, figs 4-6.

2004. Montsalevia salevensis (Charollais, Brönnimann & Zani-
netti): Ivanova & Ko³odziej, pl. 1, fig. K.

Re marks. Oblique sec tion shows suc ces sion of low cham bers and
traces of ver ti cal par ti tions in the biserial part.
Range. Late Berriasian–Hauterivian.
Oc cur rence. Sec tion KC.

Fam ily Cuneolinidae Saidova, 1981
Ge nus Scythiolina Neagu, 2000

Scythiolina camposaurii (Sartoni & Crescenti, 1964)
Fig. 5J

1964. Cuneolina camposaurii n.sp.: Sartoni & Crescenti, p.
275-277, pl. 24, fig. 1; pl. 48, figs 1-6.

1984. Cuneolina camposaurii Sartoni & Crescenti: Luperto Sinni
& Masse, pl. 41, figs 4, 5.

1988. Cuneolina camposaurii Sartoni & Crescenti: Bucur, pl.1,
figs 13, 14.

2000. Scythiolina camposauri (Sartoni & Crescenti): Neagu, p.
369, pl.1, figs 41-44; pl. 2, figs 18-29, pl. 4, figs 50, 54; pl. 7,
figs 7-10.

Re marks. Sec tions paralell with the plane of biseriality show typ i -
cal for the spe cies flabelliform shape of the test, short early
planispiral stage and ver ti cal ra dial par ti tions within late cham -
bers.
Range. Lat est Berriasian–Barremian.
Oc cur rence. Sec tion KF.

Suborder Orbitolinina Kaminski 2004
Fam ily Pfenderinidae Smout & Sugden, 1962

Ge nus Siphovalvulina Septfontaine, 1988

Siphovalvulina variabilis Septfontaine, 1988
Fig. 6A

1988. Siphovalvulina variabilis n.sp.: Septfontaine, p. 245.
1991. Siphovalvulina variabilis Septfontaine: Darga & Schlagin-

weit, p. 214, pl. 4, fig. 14.
2004. Siphovalvulina variabilis Septfontaine: Ivanova & Koleva-

Rekalova, pl. 3, fig. 8.

Re marks. Lon gi tu di nal sec tions show in ter nal ca nal par al lel to
the axis of coil ing and the sack-like shape of cham bers.
Range. Mid dle Ju ras sic–Tithonian
Oc cur rence. Sec tions: KA, KE, KL, KR.

Ge nus Dobrogelina Neagu, 1979

Dobrogelina ovidi Neagu, 1979
Fig. 6B

1979. Dobrogelina ovidi n. sp.: Neagu, p. 494, pl. 1, figs 1-7; pl. 4,
figs 17, 18.

2004. Dobrogelina ovidi Neagu: Ivanova & Koleva-Rekalova, pl.
3, figs 9, 11.

Re marks. Ax ial and oblique sec tions show con vex spi ral side, in -
flated cham bers and char ac ter is tic deep um bi li cus.
Range. Berriasian–Valanginian.
Oc cur rence. Sec tions: KC, KJ, KL, KN, KR.

Ge nus Amijella Loeblich & Tappan, 1985

Amijella amiji (Henson, 1948)
Fig. 6C

1948. Haurania amiji n. sp.: Henson, p. 12; pl. 15, figs 5-10.
1967. Haurania amiji Henson: Hottinger, p. 52, pl. 8, figs 1-6,

20-21, text-fig. 2.
1991. Amijella amiji (Henson): Schlaginweit, p. 248-250, pl. I,

figs 1-10.
1991. Amijella amiji (Henson): Darga & Schlaginweit, p. 212, pl.

4, figs 9, 10, 12.
1997. Bramkampella arabica Redmond: Gorbatchik & Moha-

mad, pl. 1, figs 8, 9, 11.

Re marks. The subaxial sec tion of typ i cal club-like spec i men
show a glob u lar ini tial cham ber and slowly en larg ing suc ces sive
cham bers with in tense subepidermal net work of beams and hor i -
zon tal raf ters. Schlaginweit (1991) af ter the thor ough in ves ti ga tion 
of gen era Amijella Loeblich & Tappan (1985) and Bramkampella
Redmond (1964) came to con clu sion that they have iden ti cal
struc ture thus are synonimous.
Range. Tithonian–Berriasian.
Oc cur rence. Sec tions: KB, KC, KD, KF, KG, KJ, KK, KL, KN,
KP, KR.

Ge nus Anchispirocyclina Jor dan & Applin, 1952

Anchispirocyclina lusitanica (Egger, 1902)
Fig. 6D, E

1902. Dicyclina lusitanica n.sp.: Egger, p. 585-586, pl. 6, fig. 3-5
(vide Ellis & Messina 1941-2007).

1971. Anchispirocyclina lusitanica (Egger): Ramalho, p. 148-
149, pl. 8, fig. 2; pl. 10, fig. 1; pl. 15, figs 4-9; pl. 16, figs 1, 2.

1991. Anchispirocyclina lusitanica (Egger); Darga & Schlagin-
weit, p. 213, pl. 2, fig. 2; pl. 4, figs 2, 3.

1997. Anchispirocyclina lusitanica (Egger): Bassoulet, p. 303.
1998. Anchispirocyclina lusitanica (Egger): Ebli & Schlagint-

weit, p. 12, pl. 1, fig. 6.
1999. Anchispirocyclina lusitanica (Egger): Schlagintweit &

Ebli: p. 398, pl. 5, fig. 9.

Re marks. The ax ial sec tion (D) shows a slightly asymetrically
coiled early part fol lowed by planispiral later part with many
cham bers (E) ir reg u larly sub di vided by beams and raf ters.
Range. Tithonian–ear li est Berriasian.
Oc cur rence. Sec tions: KB, KJ, KK, KL, KN, KO.

Ge nus Pseudocyclammina Yabe & Hanzawa, 1926

Pseudocyclammina lituus (Yokoyama, 1890)
Fig. 6F

1890. Cyclammina lituus n.sp.: Yokoyama, p. 26, pl. 5, fig. 7.
1984. Pseudocyclammina lituus (Yokoyama): Bernier, p. 513, pl.

19, figs 5, 6.
1991. Pseudocyclammina lituus (Yokoyama): Altiner, pl. 7, fig. 9.
1997. Pseudocyclammina littus (Yokoyama): Bassoulet, p. 303.
2004. Pseudocyclammina lituus (Yokoyama): Ivanova & Koleva- 

Rekalova, p. 219, pl. 1, fig. 10.
2005. Pseudocyclammina lituus (Yokoyama): Olszewska, p. 35,

p. IV, fig. 10.
2006. Pseudocyclammina lituus (Yokoyama): Kobayashi &

Vuks, fig. 5 (7-14).

Re marks. Ax ial sec tions show a planispiral early stage, coarsely
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ag glu ti nated walls and typ i cal coarse subepidermal net work. Un -
coiled spec i mens rarely oc cur.
Range. Oxfordian–Berriasian.
Oc cur rence. Sec tions: KA, KC, KF, KJ, KK, KL, KR.

Fam ily Parurgoninidae Septfontaine, 1988
Ge nus Parurgonina Cuvillier,

Foury & Pignatti Morano, 1968
Fig. 6G

1968. Urgonina (Parurgonina) caelinensis n.sp.: Cuvillier, Foury 
& Pignatti Morano, p. 150-154, pl. II, figs 1-12; pl. III, figs
1-9.

1975. Parurgonina caelinensis Cuvillier, Foury & Pignatti
Morano: Schroeder, Guellal & Villa, p. 319-326, pl. 1, figs
1-4; p. 2, figs 3-5.

1984. Parurgonina caelinensis Cuvillier, Foury & Pignatti
Morano: Bernier, p. 522-523, pl. 20, figs 4, 5, 7, 8.

1988. Parurgonina caelinensis Cuvillier, Foury & Pignatti
Morano: Septfontaine, p. 248-249.

1993. Paururgonina caelinensis Cuvillier, Foury & Vicent:
Bucur, pl. 4, figs 1-8.

1997. Parurgonina caelinensis Cuvillier, Foury & Pignatti
Morano: Bassoulet, p. 302.

Re marks. Subaxial sec tion shows a large glob u lar ini tial cham ber
with suc ces sive cham bers added in trochospiral coil what re sults
in a cone-like shape of the test. In transversal sec tion ver ti cal pil -
lars in the cen tral part of the test are also vis i ble.
Range. Lat est Oxfordian–Early Tithonian, mostly Kimmeridgian.
Oc cur rence. Sec tions: KA, KC, KR.

Or der Textulariidae Delage & Herouard, 1896
Suborder Textulariina Delage & Herouard, 1896

Fam ily Textulariidae Ehrenberg, 1838
Ge nus Bigenerina d’Orbigny, 1826

Bigenerina erecta Dain, 1976
Fig. 6I

1976. Bigenerina erecta n.sp.: Dain in Dain & Kuznetsova, p.
54-55, pl. 7, fig. 4.

Re marks. Lon gi tu di nal sec tions show the early, wedge-shaped
biserial part and the di rectly ad ja cent uniserial, rectilineal late
stage.
Range. Tithonian.
Oc cur rence. Sec tion KA.

Fam ily Paravalvulinidae Ban ner,
Simmons & Whittaker, 1991

Ge nus Neokilianina Septfontaine, 1988

Neokilianina rahonensis (Foury & Vin cent, 1967)
Fig. 6H

1967. Kilianina rahonensis n. sp.: Foury & Vin cent, p. 39-44, pl.
2, figs 1-14.

1984. Kilianina rahonensis Foury & Vin cent: Bernier, p. 520, pl.
20, fig. 6.

1988. Neokilianina rahonensis (Foury & Vin cent); Septfontaine,
p. 249.

1993. Kilianina rahonensis Foury & Vin cent: Bucur, pl. 3, figs 4,
5, 8, 9.

1997. Neokilianina rahonensis (Foury & Vin cent), J.-P. Bassou-
let, p. 303.

Re marks. Ac cord ing to Septfontaine (1988), gen era Neokilianina
and Parurgonina are mor pho log i cally re lated, the for mer be ing an
older homeomorph. Lon gi tu di nal-oblique sec tion of the poorly
pre served spec i mens shows con i cal shape of the test with vis i ble
cham bers of the rec ti lin ear part al ter nat ing in po si tion and sub di -
vided into chamberlets.
Range. Kimmeridgian–ear li est Tithonian.
Oc cur rence. Sec tions: KA, KD.

Suborder Involutinina Hohenegger & Piller, 1977
Fam ily Involutinidae Bütschli, 1880
Ge nus Andersenolina Neagu, 1994

Andersenolina alpina (Leupold, 1936)
Fig. 6J

1936. Coscinodiscus alpinus n.sp.: Leupold, p. 610, pl. 18, figs
1-8 (fide Ellis & Messina, 1941-2007).

1991. Trocholina alpina (Leupold): Darga & Schlagintweit: p.
214, pl. 4, fig. 1.

1994. Andersenolina alpina (Leupold): Neagu, p. 133, text-fig. 4,
figs 3, 4; pl. 7, figs. 8, 9; pl. 8, figs 1-10; pl. 12, figs 1-5.

2003. Andersenolina alpina (Leupold): Dragastan & Rich ter, p.
89; pl. 10, figs 1-4.

Re marks. Lon gi tu di nal sec tions show a small cone with the api cal 
an gle of 80–95° and 4 to 5 whorls of low, cres cen tic cham bers typ -
i cal for the spe cies.
Range. Tithonian–Early Valanginian.
Oc cur rence. Sec tions: KA, KB, KC, KD, KE, KF, KJ, KK, KL,
KN, KR.

Andersenolina elongata (Leupold, 1936)
Fig. 6K

1936. Coscinodiscus elongatus n.sp.: Leupold, p. 617, pl. 8, figs
12-14 (fide Ellis & Messina 1941-2007).

1988. Trocholina elongata (Leupold): Arnaud-Vanneau, Boi-
sseau & Darsac, p. 356-357, pl. 1, fig. 4; pl. 2, figs 1-8.

1991. Trocholina elongata (Leupold): Darge & Schlagintweit: p.
214, pl. 4, fig. 4.

1994. Andersenolina elongata (Leupold): Neagu, p. 130, text-fig.
3, fig. 7; pl. 4, figs 1-22; pl. 6, figs 12-14; pl. 12, figs 13-17.

2003. Andersenolina elongata (Leupold): Dragastan & Richer, p.
89, 90; pl.10, fig. 7.

Re marks. Lon gi tu di nal sec tions show a long, slen der shape of the
spe cies com posed of over 7 whorls of low cham bers and a sharp
api cal cone of 22°–30°.
Range. Tithonian–Early Valanginan.
Oc cur rence. Sec tions: KB, KF, KK, KN.

Ge nus Ichnusella Dieni & Massari, 1966

Ichnusella burlini (Gorbatchik, 1959)
Fig. 6L

1959. Trocholina burlini n.sp.: Gorbatchik, p. 81, pl. 4, figs 3-5.
1995. Ichnusella burlini (Gorbatchik): Neagu, p. 271, 272; pl. 2,

figs 45-48; pl. 3, figs 13-36, 45-48; pl. 13, fig. 10.

Re marks. Char ac ter is tic for the spe cies is a low cone of 100–115° 
and 4–5 whorls of the low cham bers. In the lon gi tu di nal or trans -
verse sec tions of the well pre served spec i mens close to the um bil i -
cal side the cal cite crys tals are vis i ble.
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Range. Tithonian–Valanginian.
Oc cur rence. Sec tions: KB, KF, KK, KO, KR.

Ge nus Neotrocholina Reichel, 1956 emended Neagu, 1995

Neotrocholina molesta (Gorbatchik, 1959)
Fig. 7A

1959. Trocholina molesta n.sp.: Gorbatchik, pl 4 figs 1, 2.
1988. Trocholina molesta Gorbatchik: Arnaud-Vanneau, Bois-

seau & Darsac, p. 359, pl. 6, figs 11-21.
1995. Neotrocholina burgeri molesta (Grobatchik): Neagu, p.16-

19; pl. 1, figs 13-16, 21, 22, 25, 26; pl. 7, fig. 62-67, 70, 71;
pl. 9, figs 1-9; pl. 13, fig. 13, 25, 26.

1998. Trocholina molesta (Gorbatchik): Ebli & Schlagintweit, p.
15, pl. 2, fig. 3.

2005. Neotrocholina molesta (Gorbatchik): Olszewska, p. 36, 37;
pl. V, fig. 12.

Re marks. Test mod er ately con i cal with an api cal an gle of 90–
120° and 4 to 6 whorls of the low, cres cen tic cham bers.
Range. Tithonian–Barremian.
Oc cur rence. Sec tions: KC, KE, KN, KO.

Fam ily Ventrolaminidae Weynschenk, 1950
Ge nus Protopeneroplis Weynschenk, 1950

Protopeneroplis striata Weynschenk, 1950
Fig. 8D, E

1950. Protopeneroplis striata n.sp.: Weynschenk, p. 13, pl.2, figs
12-14.

1991. Protopeneroplis striata Weynschenk: Altiner, pl. 3, figs
1-7.

1999. Protopeneroplis striata Weynschenk: Schlagintweit &
Ebli, p. 402, pl. 6, figs 3, 4.

2005. Protopeneroplis striata Weynschenk: Olszewska, p. 37, pl.
V, fig. 13.

Re marks. The ax ial sec tions show fully planispiral mode of coil -
ing of he spe cies. Ax ial, subaxial or transversal sec tions show
char ac ter is tic two lay ered cham ber walls (“striae”). The in ter nal
layer is built of cal cite cristals (light in trans mit ted light) while the
ex ter nal layer is built of microgranular cal cite (dark in trans mit ted
light).
Range. Mid dle-Late Ju ras sic (up to Tithonian).
Oc cur rence. Sec tions. KA, KB, KC, KF.

Protopeneroplis ultragranulata (Gorbatchik, 1971)
Fig. 7C

1971. Hoeglundina (?) ultragranulata n.sp.: Gorbatchik, p. 135,
pl. 26, fig. 2.

1991. Protopeneroplis trochangulata Septfontaine: Altiner, pl. 7,
figs 1-5.

1996. Protopeneroplis ultragranulata (Gorbatchik): Bucur,
Senowbari-Daryan & Abate, p. 69-70, pl. 3, figs 14-17.

1999. Protopeneroplis ultragranulata (Gorbatchik): Schlagint-
weit & Ebli, p. 420-423, pl., 6, figs 5, 6, 9.

2004. Protopeneroplis ultragranulata (Gorbatchik): Ivanova &
Ko³odziej, pl. 1, fig. C.

2005. Protopeneroplis ultragranulata (Gorbatchik): Olszewska,
p. 37, pl. V, figs 15, 16.

Re marks. Char ac ter is tic for the spe cies is trochospiral mode of
coil ing, lack of the microgranular “striae” and the thick ened (of ten 

recrystallised) hyaline walls of the test.
Range. Mid dle Late Tithonian–Valanginian.
Oc cur rence. Sec tions: KB, KC, KD, KE, KJ, KK, KL, KN, KR.

Suborder Miliolina Delage & Herouard, 1875
Fam ily Cornuspiridae Schulze, 1854

Ge nus Meandrospira Loeblich & Tappan, 1946

Meandrospira favrei Charollais,
Brönnimann & Zaninetti, 1966

Fig. 7B

1966. Citaella? favrei n.sp.: Charollais, Brönnimann & Zaninetti,
p. 37-47, pl. 2, figs 3, 4; pl. 3, figs 1-5; pl. 5, figs 1, 2;
text-figs 4-6.

1988. Meandrospira favrei (Charollais, Brönnimann & Zani-
netti): Bucur, pl. 2, figs 1-3.

1991. Meandrospira favrei (Charollais, Brönnimann & Zani-
netti): Altiner, pl.13, figs 1-5.

1999. Meandrospira favrei (Charollais, Brönnimann & Zani-
netti): Schlagintweit & Ebli, p. 399-400, pl. 4, figs 8,11.

2004. Meandrospira favrei (Charollais, Brönnimann & Zani-
netti): Ivanova & Ko³odziej, pl.1, figs L, M.

Re marks. Loeblich & Tappan (1988) in cluded ge nus Citaella into 
the ge nus Meandrospira. Ex am ined spec i mens in var i ous sec tions
re veal subsphaerical small ini tial cham ber and typ i cally strepto-
spi ral un di vided tu bu lar, microgranular, sec ond cham ber.
Range. Lat est Berriasian–Hauterivian.
Oc cur rence. Sec tions: KD, KE, KF, KG, KO.

Fam ily Hauerinidae Schwager, 1876
Ge nus Decussoloculina Neagu, 1984

Decussoloculina barbui Neagu, 1984
Fig. 7D

1984. Decussoloculina barbui n.sp.: Neagu, p. 81, 82; pl. 2, figs
8-12.

2003. Decussoloculina barbui Neagu: Dragastan & Rich ter, p. 93, 
pl. 9, fig. 15.

2005. Decussoloculina barbui Neagu: Olszewska, p. 37, pl. VI,
figs 4, 5.

Re marks. Transversal sec tions show “X” shaped ar range ment of
four cham bers in one whorl what re sults in some what ir reg u lar
out line of the test.
Range. Mid dle Tithonian–Valanginian.
Oc cur rence. Sec tions: KA, KC, KD, KL, KO.

Ge nus Quinqueloculina d’Orbigny, 1826

Quinqueloculina semisphaeroidalis Danitch, 1971
Fig. 7H

1971. Quinqueloculina semisphaeroidalis n.sp.: Danitch, In:
Romanov & Danitch, p. 144-145, pl. 39, figs 1-4.

Re marks. Transversal sec tions show al most cir cu lar out line of the 
test and a “Y” mode ar range ment of cham bers and rel a tively thick
walls.
Range. Late Oxfordian–Tithonian.
Oc cur rence. Sec tions: KA, KE, KG, KK, KL, KO.
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Quinqueloculina stellata Matsieva & Temirbekova, 1989
Fig. 7F

1989. Quinqueloculina stellata n.sp.: Matsieva & Temirbekova,
p. 115, pl. 1, figs d, z, e.

Re marks. Transversal sec tions show “Y” mode of cham ber ar -
range ment and dou ble pro jec tions at outer walls of cham bers of
the last whorl that mark ribs run ning along the test.
Range. Tithonian–Early Berriasian.
Oc cur rence. Sec tions: KB, KC, KE, KF, KR.

Ge nus Rumanoloculina Neagu, 1986

Rumanoloculina mitchurini (Dain, 1971)
Fig. 7E

1971. Quinqueloculina mitchurini n.sp.: Dain, In: Dain & Kuzne-
tsova p. 114-115, pl. 1, figs 9, 10.

1989. Quinqueloculina mitchurini Dain: Matsieva & Temirbe-
kova, p. 115, pl. 1, figs a-g.

Re marks. Transversal sec tion shows “Y” mode of cham ber ar -
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Fig. 7. A – Neotrocholina molesta (Gorbatchik) (KC 25a); B – Meandrospira favrei (Charollais, Brönnimann & Zaninetti) (KO 3a); C
– Protopeneroplis utragranulata (Gorbatchik) (KC 4a); D – Decussoloculina barbui Neagu (KC 41a); E – Rumanoloculina mitchurini
(Dain) (KA 5a); F – Quinqueloculina stellata Matsieva & Temirbekova (KR 13a); G – Scythiloculina confusa Neagu (KB 17a); H –
Quinqueloculina semisphaeroidalis Danitsch (KB 28a); I, J – Rumanoloculina verbizhiensis (Dulub) (KB 30a)



range ment and tri an gu lar but rounded out line of the test. Sim i lar
fea tures of the transversal sec tion dis play Quinqueloculina
jurassica Bielecka & Styk from the Late Oxfordian–Early
Kimmeridgian of Po land and Quinqueloculina podlubiensis
Tereshuk from the Kimmeridgian–Tithonian sed i ments of the
West ern Ukraine. The au thors of both above men tioned spe cies re -
late them to the Quinqueloculina sp. A and Quinqueloculina sp. B
re ported by Cushman & Glazewski (1949) from the Tithonian
Nizhniov lime stone of the West ern Ukraine. More de tailed in ves -
ti ga tions are nec es sary to solve the prob lem.
Range. Tithonian–Berriasian.
Oc cur rence. Sec tions: KA, KB, KC, KD, KG, KJ, KK, KN, KO,
KR.

Rumanoloculina verbizhizhiensis (Dulub, 1964)
Fig. 7I, J

1964. Quinqueloculina verbizhiensis n.sp.: Dulub, p. 108, pl. 1,
figs 3, 4.

1989. Quinqueloculina verbizhiensis Dulub: Matsieva & Temir-
bekova, p. 115, 117. pl. 1, figs z, c, k.

Re marks. Transversal sec tion shows a quinqueloculine cham ber
ar range ment and oval out line of the test. Ax ial sec tions show three 
sets of cham bers mak ing the whole test.
Range. Kimmeridgian–Tithonian.
Oc cur rence. Sec tions: KA, KB, KE, KF, KG.

Ge nus Scythiloculina Neagu, 1984

Scythiloculina confusa Neagu, 1984.
Fig. 7G

1984a. Scythiloculina confusa n.sp.: Neagu, pl. 1, figs 1-8, 16.
1984b. Scythiloculina confusa Neagu: Neagu, p. 205, 206 pl. 4, figs

10-37, text-fig.1.
2005. Scythiloculina confusa Neagu: Olszewska, p. 38, pl. VI, figs 

9, 10.

Re marks. Transversal sec tion show “Y” type of cham ber ar range -
ment in nu mer ous whorls what makes out line of the test al most
cir cu lar.
Range. Late Berriasian–Valanginian.
Oc cur rence. Sec tions. KB, KN, KR.

Suborder Rotaliina Delage & Herouard, 1896
Fam ily Discorbidae Ehrenberg, 1838

Ge nus Mohlerina Bucur, Senowbari-Daryan & Abate,
1996

Mohlerina basiliensis (Mohler, 1938)
Fig. 8A

1938. Conicospirillina basiliensis n.sp.: Mohler, p. 27, pl. 27, 28;
pl. 4, fig. 5.

1984. “Conicospirillina “ basiliensis Mohler: Bernier, p. 525-526, 
pl. 21, fig. 3.

1991. “Conicospirillina” basiliensis Mohler: Altiner, pl. 3, figs 8, 
9.

1996. Mohlerina basiliensis (Mohler): Bucur, Senowbari-Daryan
& Abate, p. 70-74, pl. 3, figs 3-6; pl. 4, figs 2, 3, 5-9.

1999. Mohlerina basiliensis (Mohler): Schlagintweit & Ebli, p.
400, pl. 6, figs 1-2.

2005. Mohlerina basiliensis (Mohler): Olszewska, p. 38, pl. 6, fig.
1.

Re marks. Di versely ori ented sec tions show typ i cal for the spe cies 

trochospiral mode of coil ing and a two lay ered wals: in ner-dark
and microgranular, outer-clear, hyaline.
Range. Oxfordian–Valanginian.
Oc cur rence. Sec tions: KA, KB, KC, KD, KE, KJ, KK, KL, KN,
KR.

Suborder Globigerinina Delage & Herouard, 1896
Fam ily Globuligerinidae Loeblich & Tappan, 1884

Ge nus Globuligerina Bignot & Guyader, 1971

Globuligerina terquemi (Iovcheva & Trifonova 1961)
Fig. 8C

1961. Globigerina terquemi n.sp.: Iovcheva & Trifonova, p.
344-345, pl. II, figs 9-14.

Re marks. Hor i zon tal sec tions of this small spe cies show char ac -
ter is tic loose ar range ment of cham bers of the last whorl, while the
ax ial sec tions re veal two whorls of cham bers ar ranged in a low
spire. Forms men tioned by Kuznetsova (In: Kuznetsova &
Uspenskaya, 1980) as Globuligerina exgrterquemi (Iovcheva &
Trifonova) and later de scribed as Globuligerina parva n.sp. (In:
Kuznetsova & Gorbatchik, 1985) from the Early Kimmeridgian of
Cri mea prob a bly be long to the spe cies.
Range. Kimmeridgian–Tithonian
Oc cur rence. Sec tion KP.

CAL CAR E OUS DINOCYSTS
(sys tem at ics af ter Øehánek & Cecca, 1993)

Or der Peridiniales Haeckel, 1894
Fam ily Calciodinellaceae Deflandre, 1947 emend. Bujak & 

Davies, 1983
Ge nus Comittosphaera Øehánek, 1985

Comittosphaera sublapidosa (Vogler, 1941)
Fig. 8F

1941. Cadosina sublapidosa n.sp.: Vogler, p. 280, pl. 2, fig. 5
1994. Comittosphaera sublapidosa (Vogler): Ivanova, p.99, 100,

pl 2, figs 9,10.
2005. Comittosphaera sublapidosa (Vogler): Olszewska, p. 31,

pl. 3, fig. 7

Re marks. Spher i cal cyst with a two lay ered wall. The in ner layer
of vari able thick ness is com posed of the microcrystalline cal cite.
The outer layer, vit re ous in trans mit ted light is com posed of the ir -
reg u lar, fine cal cite crys tals.
Range. Tithonian–Hauterivian.
Oc cur rence. Sec tion KP.

Ge nus Cadosina Wan ner, 1940

Cadosina parvula Nagy, 1966
Fig. 8G

1966. Cadosina parvula n.sp.: Nagy, p. 93, pl. 5, fig. 17
1993. Cadosina parvula Nagy: Øehánek & Cecca, p. 155, pl. 1,

fig. 12, text-fig. 6A.

Re marks. Sphaerical cyst with a one lay ered wall com posed of
microcrystalline cal cite. Dif fers from Cadosina fusca Wan ner in
smaller size and op ti mal dis tri bu tion in the Late Oxfordian–
Kimmeridgian.
Range. Late Oxfordian–Tithonian.
Oc cur rence. Sec tion KB
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Fig. 8. A – Mohlerina basiliensis (Mohler) (KC 14a); B – Verneuilinoides polonicus (Cushman & Glazewski) (KD 3); C –
Globuligerina terquemi (Iovcheva & Trifonova) (KP 5a); D, E – Protopeneroplis striata Weynschenk (KB 2a); F – Comittosphaera
sublapidosa (Vogler) (KP 4a); G – Cadosina parvula Nagy (KB 14a); H – Crustocadosina semiradiata (Wan ner) (KL 1)



Ge nus Crustocadosina Øehánek, 1985

Crustocadosina semiradiata (Wan ner, 1940)
Fig. 8H

1940. Cadosina semiradiata n.sp.: Wan ner, p. 81, figs 36, 37.
1994. Crustocadosina semiradiata (Wan ner): Ivanova, p. 89, 90

pl. I, figs 8, 9.
2005. Crustocadosina semiradiata (Wan ner): Olszewska, p. 33,

pl. 2, fig. 1.

Re marks. Spher i cal to oval cyst with two lay ered walls. The in ner 
dark, microgranular layer has thick ness equal to larger than the
thick ness of the outer, white, ra dial layer.
Range. Late Oxfordian–Early Albian.
Oc cur rence. Sec tion KL.

RE MARKS ON STRA TIGRA PHY

Foraminiferal as sem blages from the Aj-Petri and Yalta
Yaila con tain many spe cies of small and large foraminifera
of the re cog nised strati graphi cal value for Ju ras sic car bon -
ate sed i ments (Fig. 9). Among the large forms, Labirynthina

mirabilis Weynschenk, Parurgonina caelinensis Cuvillier,
Foury & Pignatti Morano and Neokilianina rahonensis
(Foury & Vin cent) are known pre dom i nantly from the Kim- 
meridgian of the Med i ter ra nean Tethys (Bassoulet, 1997).
In the same area spe cies Anchispirocyclina lusitanica
(Egger) char ac ter ises the Tithonian strata (Bassoulet, 1997;
Darga & Schlagintweit, 1991). In the Cen tral and NW Cri -
mea Anchispirocyclina lusitanica (Egger) is pres ent in both
Tithonian and Berriasian strata (Voloshina, 1977; Gorba-
tchik & Mohamad, 1997; Zhabina, 1989). In ter est ing is the
per sis tent pres ence in the ma te rial stud ied the long last ing
(Li assic–Berriasian) Amijella amiji (Henson) com mon in
Tithonian strata of the Alpino-Cri mean seg ment of the
Tethys (Voloshina, 1977; Schlagintweit, 1991; au thors� ob -
ser va tions). The spe cies also con sti tutes an in dex taxon for
the lower Berriasian “beds with Bramkampella” re ported by 
Gorbatchik and Mohamad (1997) from the Cri mea.

In the up per part of the Tithonian spe cies Protopenero-
plis ultragranulata (Gorbatchik) makes its first ap pear ance;
being fre quently used as an in dex taxon for the Early Be-
rriasian of the north ern mar gin of the Tethys (Azema et al.,
1977; Bassoulet & Fourcade, 1979; Kuznetsova & Gorba-
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Fig. 9. Strati graphic ranges of foraminifers from in ves ti gated area pre sented in Figs 4–8. For lo cal iza tion see Fig. 3



tchik, 1985; Sotak in Vašièek et al., 1994; Gorbatchik &
Mohamad, 1997). The Early Cre ta ceous age of the top most
part of the in ves ti gated pro files is also sug gested by the
appearance of such spe cies, as: Everticyclammina kelleri
(Henson), Nautiloculina bronnimanni Arnaud-Vanneau &
PeybernÀs, Montsalevia salevensis (Charollais, Brönni-
mann & Zaninetti) or Scythiolina camposaurii (Sartoni &
Crescenti), and Mayncina bulgarica Laug, PeybernÀs &
Rey.

Pa laeoen vi ron metal, rather than stra tigraphic, sig nifi -
cance have the oc cur rence of abun dant “tro cho li nas” and
miliolids in Ti tho nian part of the Aj- Petri car bon ates and
Yalta Yaila. De vel op ment of both groups (known also from
the Alpino- Carpathian realm and Moe sian Plat form) may be 
at trib uted to sea sonal varia tions of sea level dur ing the
stage.

To sum up, one may con clude that stra tigraphic ranges
of char ac ter is tic spe cies of foraminifera (cf. Fig. 9) iden ti -
fied in the in ves ti gated sam ples sug gest the Kim me ridgian
to Ber ria sian age for the Aj- Petri and Yalta Yaila carbo-
nates.

Cor re la tion of the thin-plate as sem blages ob tained from 
the indurated car bon ates with those from the wa ter-pro -
cessed soft sed i ments of the same re gion (vide Kuznetsova
& Gorbatchik, 1985) is some what dif fi cult. The lat ter do not 
re flect nei ther spa tial nor tem po ral orig i nal dis tri bu tion of
taxons in the rock. They also re flect dif fer ent sed i men tary
re gime.

RE MARKS ON PALAEOENVIRONMENT
AND PALAEOBIOGEOGRAPHY

OF FORAMINIFERA

Flügel in his fun da men tal work (Flügel, 2004, p. 660)
states that “car bon ate plat forms are dy namic sys tems that
change through time and space”. The right ness of the state -
ment is con firmed also by changes in foraminiferal as sem -
blages of the in ves ti gated area. The Kimmeridgian–Titho-
nian as sem blages are pre dom i nantly made of the in ter nal
plat form gen era such as: Pseudocyclammina, Everticycla-
mmina, Rectocyclammina, Parurgonina, Anchispirocy-
clina, Amijella or Neokilianina, and Miliolidae (Septfon-
taine, 1980; Pélissié, PeybernÀs & Rey, 1984). The Early
Cre ta ceous as sem blages con tain more outer plat form el e -
ments, such as “trocholinas”, and gen era: Mohlerina, Proto- 
peneroplis, Charentia, Montsalevia (Chioccini et al., 1988).

Known pa laeo geo graphic oc cur rences of many of Aj-
 Petri and Yalta Yaila foraminifera in di cate that they be long
to cos mo poli tan forms con nected pre domi natly with the
north Te thyan shelves dur ing the end of Ju ras sic and the
early Cre ta ceous (Pélis sié et al., 1982; Bas sou let et al.,
1985; Arnaud- Vanneau, 1986).
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