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The article presents the self-revision and re-description of the first planktonic 
foraminifera Globuligerina oxfordiana (Grigelis, 1958) discovered in the Upper 
Jurassic of Lithuania. The original article published in 1958 in a Russian periodical 
(Moscow) is translated, supplied by additional comments, and illustrated by SEM 
laser electronic micrographs.
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INTRODUCTION

During two last decades, a  few publications dis-
cussed early evolution and palaeobiogeography of 
Mesozoic planktonic foraminifera (Boudagher-Fa-
del et al., 1997; Gradstein, 1998; Hart et al., 2002; 
Hart et al., 2007). In 2009, it was noted that “over 
the  last 50 years, our knowledge of early plankto
nic foraminifera has changed markedly. In 1958 
Grigelis described “Globigerina oxfordiana” from 
the  Upper Jurassic of Lithuania and this has, sub
sequently, become identified as one of the most geo
graphically widespread of Jurassic planktonic taxa” 
(Hudson et al., 2009). Having in mind a great inte-
rest in this and related species, the author decided 
to make a  revision and re-description of Globuli
gerina oxfordiana, actually after long years from 
its publication, now having a  possibility to study 
the types of this species by a modern scanning mi-
croscopy technique.

BASE DATA ON GLOBULIGERINA 
OXFORDIANA (GRIGELIS)

The first discovery of planktonic foraminifera in 
the  Upper Jurassic of Lithuania determined as 

‘Globigerina oxfordiana  sp.  n.’ was published by 
A. Grigelis in 1958 in a rare Russian (Moscow) pe-
riodical (Grigelis, 1958, text-fig.); therefore, some 
years remain out of the eyes of western reader. Ho-
wever, in 1966 this species was found by J.  Guy-
ader in the  Lower Oxfordian (Quenstedtoceras 
mariae Zone) of the  Seine Basin (Guyader, 1966, 
Docteur Thèse). A  short but concise description 
was done followed by a  raw hand-drawn figure 
(op. cit., p. 178, Pl. 28, Fig. 28 a-c) (Fig. 1).

The same year, J.  Guyader followed by G.  Bi-
gnot published an article on Oxfordian planktonic 
foraminifera of Le Havre area (Seine-Maritime), 
Normandy (Bignot, Guyader, 1966). The  authors 
described further genus Globigerina that in 1970 
was changed by them to a new subgenus Globige
rina (Globuligerina) (Bignot, Guyader, 1971), but 
gave extended data on the  records of ‘globigeri-
na-like’ foraminifera in Jurassic, else sometimes 
doubtful, since discovery of ‘Globigerina liassina’ 
by Terquem et Berthelin in 1875. A  detailed des-
cription of Globigerina oxfordiana Grigelis, 1958 
and comparison of the  morphotypes with other 
known Jurassic globigerinae-species gives an im-
pression on the  identity of the taxa described, in-
cluding similar dimensions of tests. The drawings 
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of Grigelis’ holotype (Pl.  1, Fig.  1) and Le Havre 
original specimens (Figs. 3–6) show a good agree-
ment with test shape, spiral coiling formula (4+4), 
chambers and sutures view, aperture form and po-
sition (Fig. 2). The  internal structure of Le Havre 
specimen shows a thin radially perforate wall.

Continuing their study, Bignot and Guyader 
in 1970, at the Second Planktonic Conference in 
Rome, reported on new observations of Globige
rina oxfordiana Grigelis (Bignot, Guyader, 1971). 

Based on comparative analysis of type genus Glo
bigerina bulloides d’Orbigny and Lithuanian and 
French material on Globigerina oxfordiana Grige-
lis, the authors established new subgenus Globuli
gerina under genus Globigerina, ‘characterised by 
a virguline aperture, not perfectly umbilical, and 
with little lip’ (op.  cit., p.  79). In systematic des-
cription, the  type-species Globigerina oxfordiana 
Grigelis, 1956 [should be 1958] emend. Bignot et 
Guyader, 1970, is named for the  new subgenus 

Fig. 1. First drawings of Globigerina oxfordiana Grigelis: 1a – after Grigelis, 1958, Lower Oxfordian, borehole Jotija, 
Lithuania, text-fig., p. 110 (orig. D – 200 µm; d – 150 µm; H – 130 µm; D:d – 1.33; d:H – 1.15)1; 1b – after Guyader, 
1966, Lower Oxfordian, Argiles de Villers, p. 178, Pl. 28, Fig. 28 a-c; 1c – ideal view and biometric dimensions; after 
Wernli, 1986, p. 141, Fig. 3. Viewing dorsal side all specimens have a sinistral coiling

Fig. 2. Globigerina oxfordiana Grigelis, after Bignot 
et Guyader, 1966, p.  105–107, Pl.  1, Figs.  3–4; Lower 
Oxfordian, Avant-Port du Havre (orig. D – 3a – 140 µm, 
4a –150 µm)
1 Used dimensions: D  –  long axis, d  –  short axis, H  –  spiral 

height; D:d – test roundness index; d:H – test flatness index.

3a 3b3c

4a 4c 4b

Fig. 3. Globigerina oxfordiana Grigelis: a – ventral side 
(orig. D – 120 µm); b – dorsal side (orig. D – 166 µm); 
Avant-Port du Havre; after Bignot et Guyader, 1971, 
p. 83, Pl. 1, Figs. 1–2

Globuligerina. The  authors first used the  scan-
ning electron microscope JEOL JSM2 for Jurassic 
planktonic foraminifera, very helpful for a detai-
led survey of wall structure, perforation and sur-
face (Fig. 3).

1a 1b 1c

a b



Algimantas Grigelis64

Thus, after the first publications the knowledge 
of Globuligerina oxfordiana (Grigelis) was con-
siderably enlarged in 1980–1990s, some studies 
used advanced new SEM data. In 1980, A.  Gri-
gelis and T. Gorbachik published a detailed study 
of the morphology and taxonomy of Favusellidae 
species from the Middle Jurassic to Cenomanian 
based on SEM data, discussing the  development 
of its sculpture and porosity (Grigelis, Gorbat-
chik, 1980a, 1980b). The  latter article presents 
for the  first time for western readers the  exten-
ded data on several species of the  Jurassic and 
Early Cretaceous planktonic foraminifera based 
on a  detailed study of its morphology of tests 
with a scanning electron microscope (in Moscow 
University). The topotype of Globuligerina oxfor
diana (Grigelis) indicates the primary porosity of 
0.4–0.5 µm and pustulose test surface forming ir-
regular or more or less quadrangular cells (“mu-
ricae” surface). Family Favusellidae Longoria, 
1974 includes genera Conoglobigerina Morozova, 
1961, Globuligerina Bignot et Guyader, 1971, and 
Favusella Michael, 1972 that is characterised by 
‘tubercular or reticulate sculpture of the  test sur
face and an umbilical position of the  aperture’ 
(Grigelis, Gorbatchik, 1980b, p. 180). This family 
includes more than 30 species characterised by 
an extensive geographic distribution in Tethyan 
realm and its northern Perithetys margins. Later 
on, T.  N.  Gorbachik published a  special study 
on the  wall structure of Globuligerina oxfordia
na (Grigelis) showing on SEM pictures the  den-
sely pustulose wall sculptured by thick cones or 
short ridges and the  radially crystalline calcite 
wall with 1 µm microcrystal plates isolated by an 
organic membrane (Gorbachik, 1983). Just a year 
later, Loeblich and Tappan (1984) introduced 
a  new family Globuligerinidae, especially collec-
ting Jurassic globigerina-like foraminifera.

Continuously working on Lithuanian materi-
als, in 1985 the  author published a  monograph 
on the  Jurassic foraminifera of the  south-west 
Baltic area describing the systematic and taxono-
my of abundant foraminifera assemblages from 
the Bathonian to the Lower Volgian (Tithonian). 
Taxa description contains 231 species; moreover, 
53 new species, 4 new genera and 2 new subfami-
lies are established; light microscope foraminifera 
photos are compiled in 40 palaeontological plates. 
As regards Jurassic planktonic foraminifera, a de-

tailed description of genus Globuligerina Bignot 
et Guyader, 1971 is given, first applying the  ra-
tio D:d and d:H ratio for shell characteristics 
(Grigelis, 1985a); also the  holotypes of Globuli
gerina oxfordiana (Grigelis) (Fig.  4) and Globu
ligerina stellapolaris Grigelis are newly re-drawn. 
Published in Russian, this monograph is rarely in 
use by western readers. In 1985 again, the author 
published another paper on zone stratigraphy 
of the  Baltic Jurassic according to foraminifers 
(Grigelis, 1985b) presenting the  original metho-
dology of analysis of foraminifera zones setting 
up stratigraphic subdivision of the Upper Batho-
nian to the  Lower Volgian (Tithonian) based on 
the foraminifera zone assemblages.

In 1986, an extended decadal field survey of 
ammonites and foraminifers of the  Upper Ju-
rassic in Central Russia (Kostroma and Rjasan’ 
districts) was a  result of collective work (Az-
bel  et  al., 1986). The  discovery of abundant and 
very well preserved Globuligerina oxfordiana 
(Grigelis) made in Shatrishche in 1977 was repe-
ated in the  sections of Makarievo on the  Unzha 
River, supplying later researchers with excellent 
material for the  SEM studies (e.  g. Gorbatchik, 
1983; Gorbachik, Kuznetsova, 1997).

Later on, in 1996, K. I. Kuznetsova, A. A. Gri-
gelis, J.  Adjamian, E.  Jarmakani and L.  Hallaq 
published a monograph on zone stratigraphy and 
foraminifera of the Tethyan Jurassic (Eastern Me-
diterranean) (Kuznetsova  et  al., 1996) establis-
hing a zone subdivision for Syrian Jurassic within 
the  Lias–Tithonian stratigraphy interval based 
on the evolution of the foraminifera assemblages. 
During field work in Syria, in 1986–1989 (Grige-
lis et al., 1989), despite large benthic foraminifers 
prevailing in limestone lithofacies [carbonate plat-
form], a  large amount of small lenticulinid-epis-
tominid type species was determined in the  soft 
clayey intercalations. The single specimens of Glo
buligerina bathoniana (Pazdro) in the  Bathonian 
and Globuligerina oxfordiana (Grigelis) (Fig.  5) 
in the  Lower Oxfordian of several Syrian locali-
ties were found, described and depicted by light 
microscope photos. The exposed G. bathoniana is 
bigger (D 460  µm) than G.  oxfordiana (D 300–
360 µm).

As a result of a Lithuanian-Swedish geotraver-
se study on the  Jurassic geology and foraminife-
ra faunas in the  NW part of the  East European 
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Platform, in 1999 A. Grigelis and E. Norling dis-
played the  new SEM photos of selected Jurassic 
species, including Globuligerina oxfordiana (Gri-
gelis) from the  Oxfordian of Jotija borehole (Li-
thuania), Shatrishche-2 section (Rjasan’, Central 
Russia) (Fig. 6), and Hano Bay borehole (Sweden, 
Eastern Scania) (Grigelis, Norling, 1999, 2000).

GEOLOGICAL SETTING

Geological development of Lithuania is deter-
mined by large tectonic structures, Baltic Sy-
neclise, Masurian-Belarussian Anteclise, and La-
tvian Saddle, belonging to the  Precambrian East 
European Craton (Fig.  7). The  lower structural 
stage of geological sequence consists of the  Pro-
terozoic crystalline rocks of the pre-Riphean oc-
curring at the depths of 200–2,300 m below NN, 
and the  upper one is composed of sedimentary 
rocks from the  Ediacaran (Vendian) age and to 
the Quaternary (Grigelis, Kadūnas, 1994; Baltrū-
nas et al., 2004). From the tectonic point of view, 
the  sedimentary cover, due to the  character of 
geological formations, their genesis and presen-
ce of regional angular unconformities, is divided 
into structural complexes, stages and substages. 
The  Alpine complex (Upper Permian–Quaterna-
ry) is characterised by a number of local tectonic 
structures affected by faults and local monoclinal 

Fig. 5. Globuligerina oxfordi
ana (Grigelis, 1958). Origi nal, 
light microscope photo, dor-
sal view, sample 733, Palmy-
ri des, exposure As-Sattieh, 
Wa di Hayan, Syria, Lower 
Oxfor dian. After Kuz net sova, 
Gri gelis  et  al., 1996, p.  191, 
Pl. XV, Fig.  24 (orig. D – ca. 
300 µm)

Fig. 4. Globuligerina oxfordia
na (Grigelis, 1958). Holotype 
re-drawn by S.  Nikolayev, 
S. Ptsb., in 1980: a – dorsal view; 
b – ventral view; c – peripheral 
view. Jotija borehole, 143  m, 
sample 10. Lower Oxfordian, 
SW Lithuania. After Grigelis, 
1985, pl. VIII, fig. 6a-c; × 102 
(orig. D – 200 µm)

or semi-brachyanticlinal structures (Grigelis, in: 
Sigmond, 2002, 2007).

The Mesozoic section, in particular, is repre-
sented by Triassic, Jurassic and Cretaceous sedi-
mentary rocks cropping out on the  pre-Quater-
nary surface, thus shaping the Polish-Lithuanian 
Syneclise. As regards the  Jurassic period, this 
inherited moist climate conditions after the  end 
of the Triassic when the Rhaetian was formed by 
continent weathering products represented with 
light kaolinitic-hydromicaceous clays (up to 15 
m thick). The  Jurassic is distributed in the  wes-
tern-south-western part of Lithuania (see Fig. 7). 
The  section is represented in the  lower part by 
continental and brackish deposits of the  Lower 
and Middle Jurassic and the  Lower Callovian, 
while the  upper part is set by the  Upper Juras-
sic marine deposits from the  Middle Callovian 
to the  Oxfordian, Kimmeridgian, and Tithonian 
(Volgian) (Grigelis, in: Sigmond, 2002). The total 
thickness is 20–30 m in the north-east of the ba-
sin and up to 240–250  m in its southwest, on 
the  boundary with Poland. Along the  banks of 
the  Venta River, the  Jurassic deposits appear on 
the land surface in the Papilė settlement environs. 
South-westwards, the  Jurassic layers lie under 
younger Cretaceous deposits, at the depths from 
60–150 to 300–320  m below NN, where more 
complete sections are found. The  whole Jurassic 

Fig. 6. Globuligerina oxfordiana (Grigelis, 
1958). 4. Topotype, dorsal view, Jotija bore-
hole, 143  m, sample  10. Lower Oxfordian, 
SW Lithuania, AG SEM 522, Palaeozoology 
Institute, Stockholm, ×  250. 5. Paratype, 
ventral view. Shatrishche-2, sample 801. 
Middle to Upper Oxfordian, Rjasan’, Central 
Russia. AG SEM  523, Palaeozoology 
Institute, Stockholm, ×  250. After Grigelis 
and Norling, 1999, Plate 5, Figs. 4, 5, p. 86

a b

c
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Fig. 7. Basical geological map of the Baltic region; distribution of Mesozoic sedimentary rocks from Upper Permian 
to Cretaceous outlines contours of Polish-Lithuanian Syneklise, after A. Grigelis, 2011. Inset: Main tectonic structu-
res of the Baltic region, after P. Suveizdis, 2003
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section is subdivided into regional formations, 
and marine deposits also to ammonite and fora-
minifera zones (Grigelis, 1985b; Rotkytė, 1987).

As to palaeogeography, in the Early and Middle 
Jurassic the  continental regime predominated, 
and the  late Triassic break embraced the  begin-
ning of the  Early Jurassic (Grigelis  et  al., 1992). 
The  small continental shallow basins began to 
form in the  late Pliensbachian and the  Toarcian 
under the effect of slow tectonic descents, in which 
sandy-clayey sediments with traces of breaks and 
weathering were deposited. During the  Bajocian 
and early Bathonian, in some intervals these se-
diments were overburdened by sandy-clayey de-
posits with floral remains, transformed later into 
brown coal or lignite. At the  end of the  Middle 
Jurassic, during the  late Bathonian and early 
Callovian, the  first signs of transgression appea-
red, resulting in marine ingressive intercalations 
of sandy-clayey sequence with the  foraminifera 
and bivalves. At the  end of the  Middle Jurassic 
(from the  middle Callovian), almost the  whole 
territory (with the exception of its north-eastern 
area) was embraced by a  powerful transgression 
of the  Central European marine basin, ensuing 
from the southwest. Palaeogeographic conditions 
underwent fundamental changes and a  large Ju-
rassic Baltic Basin was formed, in which during 
the  whole late Jurassic epoch (25  Ma) sandy, 
clayey and carbonate sediments were deposited, 
and the  varied Protozoa and Invertebrate fauna 

flourished. An extremely rich fauna indicates 
that the  late Jurassic basin was of a  low energy 
shelf type (up to 200–250  m deep) and of nor-
mal salinity; water was saturated with dissolved 
calcium carbonate. The climate was warmer than 
in the middle latitudes (Šimkevičius et al., 2003). 
The basin through the North German-Polish Sea 
communicated widely with the World Ocean. At 
the  end of the  Jurassic, the  sea retreated from 
the territory of Lithuania.

SITES DESCRIPTION

The description of type localities of G. oxfordiana 
(Grigelis) given below is based on author’s notes 
made during field work in Lithuania on these bo-
reholes in 1956; additional comparative material 
was sampled in Central Russia at Nikitino envi-
rons in 1977 (Fig. 8). No special analyses of litho-
logy content of sedimentary rocks were made. Mi-
crofauna remnants were picked up by the  author 
after standard sediment disintegration and hand-
sieving procedure. Foraminifera were found abun-
dant (>100 specimens per 1  g of dry residual) in 
all samples studied.

Borehole Jotija No.  10, 1952, Šakiai District, 
Lithuania, depth 200.3  m; NN 60.00  m; coord. 
55°02’17N:23°11°42E (Table 1; Fig. 9, right side).

Borehole Lyduvėnai, 1950, Raseiniai District, 
Lithuania, depth 101.25  m; NN 70.00  m; coord. 
55°30’29N:23°04’59E (Table 2, Fig. 9, left side).

Fig. 8. Location map of studied sections 
mentioned in the  text: 3  –  Papilė; 
22  –  Lyduvėnai; 33  –  Jotija. After 
A. Grigelis, 1985a, Fig. 3
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Fig. 9. Borehole logs of Lyduvėnai (left) and Jotija (right); sampling points are marked by dots
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Table  2 .  Lyduvėnai borehole log description and Jurassic foraminifera assemblage based on 7 samples (at 
a depth of 52.0 to 91.7 m)

Log description Depth, m Lithology,
macrofossil remnants Foraminifera 

Quaternary 0.0–45.9
J3 Upper 

Oxfordian
45.9–52.0 Clay dark greyish 

micaceous calcareous
No sample

J3 Lower 
Oxfordian

52.0–66.0 Clay dark greyish mi-
caceous calcareous;

Cardioceras tenuicos
tatum Nikitin, Cylin
drotheutis beaumon

tiana (Orbigny)

Globuligerina oxfordiana (Grigelis), L.  compressaeformis 
(Paalzow), L.  comptula (Schwager), Trocholina transver
sarii Paalzow, Pseudolamarckina jotijae Grigelis, Paulina 
furssenkoi (Grigelis), Epistomina volgensis Mjatliuk, E. in
termedia Mjatliuk, E. uhligi Mjatliuk, E.  stelligeraeformis 
Mjatliuk

J2 Upper 
Callovian 

66.0–80.0 Silt greyish Lenticulina spp., Epistomina volgensis Mjatliuk, E. interme
dia Mjatliuk, E. uhligi Mjatliuk, E. stelligeraeformis Mjatliuk

J2 Middle 
Callovian 

80.0–91.7 Clay dark greyish 
micaceous calcareous

Ichtyolaria suprajurensis (Mjatliuk), Lenticulina cultrati
formis Mjatliuk, L.  uhligi (Wisniowski), L.  pseudocrassa 
Mjatliuk, Epistomina mosquensis Uhlig

T1 Lower Triassic 91.7–101.2 Clay red coloured

Table  1 .  Jotija borehole log description and Jurassic foraminifera assemblage based on 15 samples (at a depth 
of 123 to 158 m)

Log description Depth, m Lithology Foraminifera
Quaternary 0.00–49.4

K2 Turonian 49.4–62.4 Chalk greyish white

K2 Cenomanian 62.4–85.7 Glauconite sand 
greyish green

K1 Albian 85.7–100.0 Glauconite siltstone 
dark green

K1 Vraconian 100.0–122.4 Glauconite sand 
dark green

J3 Lower 
Oxfordian 122.4–135.1

Siltstone dark 
greyish micaceous 

calcareous 

Globuligerina oxfordiana (Grigelis), Ophthalmidium stu
ifense (Paalzow), O. birmenstorfense (Kuebler et Zwingli), 
Lenticulina quenstedti (Guembel), L. brueckmanni (Mjat-
liuk), L.  posttumida (Dain), L.  comptula (Schwager), 
L.  subgaleata (Wisniowski), Planularia vaginuliniformis 
(Paalzow), Spirillina tenuissima (Guembel), Trocholina 
transversarii Paalzow, Pseudolamarckina jotijae Grigelis, 
Paulina furssenkoi (Grigelis), Epistomina volgensis Mjat-
liuk, E. intermedia Mjatliuk, E. nemunensis Grigelis, E. uh
ligi Mjatliuk, E.  parastelligera (Hofker), Epistominoides 
primaevus Grigelis

J3 Lower 
Oxfordian 135.1–155.0

Clay dark greyish 
micaceous calcare-

ous

J2 Upper 
Callovian 155.0–160.4

Siltstone greyish 
black micaceous 

calcareous piritized

Ophthalmidium marginatum Wisniowski, Ichthyolaria 
suprajurensis (Mjatliuk), Lenticulina  spp., Planularia 
dilatata Wisniowski, Pseudolamarckina jotijae Grigelis, 
Epistomina mosquensis Uhlig, E. stelligeraeformis Mjatliuk

J2 Middle 
Callovian 160.4–164.7

On top 0.3 m grey 
oolithic limestone, 

below dark grey dif-
ferent quartz sand

No data

T1 Lower Triassic 164.7–200.3 Clay red coloured
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ORIGINAL TAXA DESCRIPTION2

Rather recently it was thought that the  plankto-
nic foraminifera – mainly Globigerinidae – appe-
ared en masse for the  first time during the  early 
Cretaceous (Subbotina, 1953). Rare and often 
doubtful findings of Globigerinidae in the  Ju-
rassic deposits of France and Poland (Terquem, 
1876. 1886) already in the 19th century required 
checking, and they could not affect significantly 
the understanding of stratigraphic distribution of 
this family.

However, lately new data began to be accumula-
ted to reveal the geological history of the plankto-
nic Rhizopoda (Foraminifera). At present, the fact 
of a rather wide distribution of planktonic forami-
nifera in the  Upper Jurassic deposits of the  East 
European (Russian) Platform raises no doubts. 
Thus, the representatives of Globigerinidae family 
were detected by L.  G.  Dain in the  Oxfordian of 
Moldova, Eastern Ukraine, and Russian Ulyanovsk 
Region (pers. comm. by L.  G.  Dain). In Lithu-
ania, the  planktonic forms (Globigerina oxfordia
na  sp.  n.; further here  –  Globuligerina oxfordiana 
(Grigelis)) had been detected by the  author of 
the  present article in the  argillaceous-silty depo-
sits of the  Lower Oxfordian in the  south-western 
land area, where Globuligerina oxfordiana (Grige-
lis) was observed en masse in separate samples.

The findings of Globigerinidae are also known 
in the Middle Jurassic of the USSR area. According 
to V. T. Balakhmatova (1953), the representatives of 
this family were detected in the Bajocian deposits of 
Turkmenistan. The doubts expressed by O. K. Kap-
tarenko-Chernousova (1954) about the reliability of 
the findings have no grounds, in our opinion.

Nevertheless, the  Jurassic representatives of 
planktonic foraminifera, in particular Globigeri-
nidae, are rather insufficiently studied. The known 
rare findings of these forms in the  Middle and 
Upper Jurassic deposits of some USSR regions 
cannot present a full view of the development of 
species and genera of the  Globigerinidae family 
for that time, but at a certain degree they report 
about the first appearance and the initial stage of 
development of the  mentioned family  –  one of 
the first families of foraminifera, which switched 

2 Text in Russian, translated by Aloyzas Alius, authorized 
04.04.2016.

to the  planktonic mode of life. Globigerina 
oxfordiana sp.  n. was detected in some profiles 
in south-west Lithuania (Jotija village in Šakiai 
District, and settlement of Lyduvėnai in Tytu-
vėnai District) within the  assemblage of fora-
minifera typical of Lower Oxfordian deposits in 
Lithuania: Spirophthalmidium birmenstorfense 
(Kübl. et  Zw.), Lenticulina brückmanni (Mjatl.), 
L.  posttumida (Dain), L.  comptula (Schwag.), 
Planularia vaginuliniformis (Paalz.), Vaginuli
na flabellata Gümb., Trocholina transversarii 
Paalz., Pseudolamarckina jotijae Grigelis nom. 
msc., Epistomina volgensis Mjatl., E.  intermedia 
Mjatl., E.  bruckmanni Grigelis nom. msc., Epis
tominoides primaevus Grigelis and other species. 
These deposits are known to contain Cardioceras 
tenuicostatum Nik., Cylindrotheutis beamontiana 
(Orb.) (defined by J. Dalinkevičius) and some ot-
her species of fossil molluscs.

Family Globuligerinidae Loeblich et Tappan, 
1984

[Conoglobigerinidae fam. nov. 1997, Sim-
mons et al. in Boudagher-Fadel et al.]
Genus Globuligerina Bignot et Guyader, 

1971
Originally: Globigerina d’Orbigny, 1826

Globuligerina oxfordiana (Grigelis, 1958)
Originally: Globigerina oxfordiana sp. n.3

Plate 1, Figs. 1–4, Plate 2, Figs. 1–4, Plate 3, 
Figs. 1–4, Plate 4, Figs. 1–4

1958 ‘Globigerina’ oxfordiana sp. n., A. Grigelis, 
Nauchnye Doklady Vysshey Shkholy, Geologo-Ge-
ograficheskiye Nauki, No. 3, p. 110–11, text-fig 1.

1966 Globigerina oxfordiana Grigelis, J.  Guya-
der, p. 178, Pl. 28, Fig. 28ª-c.

1966 Globigerina oxfordiana Grigelis, G. Bignot 
and J. Guyader, p. 105–107; Plate 1, Figs. 1–11.

1970 Globigerina oxfordiana Grigelis, 
J. Th. Groiss, S. 74 [no figure]

1971 Globuligerina oxfordiana (Grigelis), G. Bi-
gnot and J. Guyader, p. 83; Plate 1, Figs. 1–4; Pla-
te 2, Figs. 3–4.

1980a Globuligerina oxfordiana (Grigelis), 
A. Grigelis and T. Gorbachik, p. 24, Pl. 1, Fig. 4.

1980b Globuligerina oxfordiana (Grigelis), 
A. Grigelis and T. Gorbachik, p. 182, Pl. 1, Fig. 4.

3 Synonyms are postscript amendment.
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1983 Globuligerina oxfordiana (Grigelis), 
T. H. Gorbachik, p. 48–51, 6 plates.

1985 Globuligerina oxfordiana (Grigelis), 
A.  Grigelis, p.  179, Pl.  VIII, Fig.  6, Pl.  XXXIX, 
Fig. 3.

1986 Globuligerina oxfordiana (Grigelis), B. Stam, 
p.  110–112; Plate  7, Figs.  1–5 (not  6–12); Plate  8, 
Figs.  4–7, (not  8–12); Plate  9, Figs.  1–5; Plate  14, 
Figs. 3–4, 8–15 [cited from Simmons et al., 1997].

1986 Globuligerina oxfordiana (Grigelis), 
R. Wernli and P. Kindler, p. 141, Fig. 3, Pl. Figs. 1–4, 
8–10, 12.

1992 Globuligerina oxfordiana (Grigelis),Y. Sam-
son et al., p. 419–420, Pl. IV, Figs. 1–14.

1996 Globuligerina oxfordiana (Grigelis), 
K. I. Kuznetsova et al., p. 191, Pl. XV, Fig. 24.

1997 Globuligerina oxfordiana (Grigelis), 
M. Simmons et al. in M. K. Boudagher-Fadel et al., 
p. 26–27; Plate 1.1, Fig. 1; Plate 1.2, Figs. 1–5; Pla-
te 2.9, Figs. 1–15.

1998 Globuligerina oxfordiana (Grigelis), 
F. T. Banner and D. Dessai, p. 146, Pl. 1, Figs. 1–3.

1999 Globuligerina oxfordiana (Grigelis), 
A. Grigelis and E. Norling, p. 97, Pl. 5, Figs. 4–8.

1999 Globuligerina oxfordiana (Grige-
lis), A.  Görög and R.  Wernli, p.  421–422, Pl.  I, 
Figs. 1–4, 7–10.

2000 Globuligerina oxfordiana (Grigelis), 
K. I. Kuznetsova, Pl. III, Figs. 11–14. ox 1–2.

2002 Globuligerina oxfordiana (Grigelis), 
A. Görög and R. Wernli, p. 28, Pl. I, Figs. 1–27.

2003 Globuligerina oxfordiana (Grigelis), 
K. I. Kuznetsova et al., p. 55, Pl. V, Figs. 12–14.

The holotype is in the collection at the Depar-
tment of Geology of Vilnius University; No.  145, 
Lower Oxfordian, Lithuania, Šakiai District (bore-
hole, Jotija village; depth 143 m).

Diagnosis. The  shell is trochoidal consisting 
of a  two-whorl spiral, each with four ball-shaped 
chambers; its primary aperture above the umbili-
cus is in a shape of a half-moon with a small lip.

Description. The  shell is trochoidal, small, 
and oval in shape with a festoon-like contour. On 
the  dorsal side, there are two whorls of a  spiral, 
each containing four globular chambers, conti-
guous but not overlapping each other. The  first 
initial whorl on the  dorsal side lies slightly abo-
ve the  second or later whorl. As the  shell is gro-
wing, the  chambers are gradually increasing in 
size. The  sutures are linear, straight and deep. 

On the  ventral side, the  chambers of the  ultima-
te whorl are visible. At the centre, there is a small 
umbilicus. The  aperture in a  shape of the  half-
moon (loop-shaped) at the  umbilical margin of 
the  last chamber has a  small lip. The  wall is po-
rous, roughish and calcareous.

Size, in mm: max. diameter ranges within 
0.17–0.25, min. diameter is 0.15–0.21, and height 
is 0.13.

Variability. The  dorsal (spiral) side of a  test 
of Globuligerina oxfordiana (Grigelis), depending 
on the degree of trochoidity of a spiral, is varying 
from a flattened to low-conical shape. The degree 
of compactness of joints of chambers for the last 
whorl is also varying. As a  rule, the  test is for-
med of incompactly joining contiguous cham-
bers  –  such specimens are oval in shape; while 
the  shells with more compactly laid chambers 
in a  spiral are of round shape. In both cases, 
the chambers do not overlap each other by their 
margins.

Comparative notes. Globuligerina oxfordia
na (Grigelis) resembles slightly the globigerinids 
described by V.  T.  Balakhmatova from the  Bajo-
cian deposits in the  Gaurdak region of Turkme-
nistan under the name of Globigerina ex gr. bul
loides d’Orbigny (1953, p. 87, Fig. 1). The species 
described differs from the  latter ones in a  less 
compact joining of chambers into spirals and 
more even growth of their sizes on the last whorl. 
Moreover, the  aperture for the  forms described 
by V. T. Balakhmatova is not distinguishable and 
closed by shell outgrowths and plates, thus signi-
ficantly differing from G.  oxfordiana. The  Lower 
Cretaceous “Globigerina” hoterivica Subbotina 
and “Globigerina” infracretacea Glaessner differ 
from Globuligerina oxfordiana (Grigelis) in larger 
numbers of chambers and whorls as well as smal-
ler shell size.

Distribution and geological age: Lithuania, 
districts of Šakiai and Tytuvėnai, Lower Oxfor-
dian.

Material. The collection contains about a hun-
dred of well-preserved specimens.

DESCRIPTION OF SEM DATA 
(PLATES I–IV)

The scanning laser electronic microscope SEM 
QUANTA-250 (The Netherlands, 2015) and 
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supplementary devices are installed in the Open 
Centre of the  Nature Research Centre at Aka-
demijos  2, Vilnius, Lithuania, the  work is dated 
March–April 2016. The new model of SEM is ba-
sed on the  laser scanning method; therefore, an 
object to be studied doesn’t need to be covered 
by golden dust; that is important if it is neces-
sary to save, for example, holotypes of speci-
mens. The  specimens of planktonic foraminifera 
have been taken from A.  Grigelis’ collection by 
Dr. Agnė Aleksienė, and the scanning photograp-
hy operator was Dr. Gailė Žalūdienė. Preservation 

of tests is good or excellent, shells are mainly 
empty, not filled in by postdiagenetic particles. 
Magnification scale in µ is reported on the photo 
margins. Photography results numbered are sto-
red as TIFF files in SEM Lab archive.

The SEM born micrograph data of exclusively 
well-preserved specimens confirm in detail all main 
morphology features of Globuligerina oxfordiana 
(Grigelis): oval slightly elongate test (D:d >1) with 
festoon-like contour, low trochoid spiral (d:H >1), 
round spherical chambers, deep line-like sutu-
res, open umbilicus with a wide mouth of a high 

Plate I. Globuligerina oxfordiana (Grigelis, 1958), Figs. 1–4, topotypes, Jotija borehole, 143 m, sam-
ple 10. Lower Oxfordian, SW Lithuania. 1. Dorsal view, dextral coiling, pustule wall surface, D – 160 µm, 
d – 133 µm, × 1600; 2. Dorsal view, sinistral coiling, D – 155 µm, d – 124 µm, ×1600; 3. Ventral view, 
D  –  174  µm,  ×  1402; 4.  The  same specimen, detail of pointed pustule wall surface, pustulae diameter 
1–3 µm, × 6000.

1 2

3 4
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Plate II. Globuligerina oxfordiana (Grigelis, 1958), Figs. 1–4, topotypes, Jotija borehole, 143 m, sam-
ple 10. Lower Oxfordian, SW Lithuania. 1. Dorsal view, dextral coiling, pustule wall surface, D – 184 µm, 
d  – 140 µm, ×  1366; 2. Peripheral view, ×  1297; 3. The  same specimen, detail of pustule wall surface, 
rarely joining in short ridges, diameter of pustulae 3–4  µm, ×  5000; 4.  The  same specimen, details of 
broken wall the thickness of which exceeds ca. 5 µm, radial crystals and pores in between are visible in 
bilamellar wall, × 14 000.

arch-like aperture rimed by a  well expressed lip, 
the  last bulla-like chamber with a  smoother wall 
surface; a slowly growing spiral contains four cham-
bers, two in each whorl. The wall is microperforate 
with pores of ca. 1 µm in diameter. Wall surface is 
densely sculptured with a few different modes: (1) by 
cone-like blunt pustules (pseudomuricae) with a di-
ameter of 1–4 µm pointed in the centre by a small 
raise with a micro-pore, (2) by porous pustules joi-
ning into short irregular ridges, (3) by the  ridges 

joining in a reticulate wall pattern having irregular 
porosity. New observation distinguishes a  notable 
case with the  wall surface changes from reticulate 
to pustule and to rather smooth on the  last cham-
ber (Plate IV, Fig. 4). The details of the broken wall 
show that its thickness does not exceed 5 µm, pores 
are visible in the  bilamellar wall in between with 
the radial micro-crystals. According to M. K. Bou-
dagher-Fadel et al. (1997), the wall of Globuligerina 
oxfordiana (Grigelis) studied by X-ray diffraction is 

21
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considered to be aragonitic. The micro-crystals are 
seen on fractured walls (here, Plate II, Fig. 4).

DISCUSSION

In two decades after the  findings made by 
V. T. Balakhmatova in 1953, the  Jurassic plankto-
nic foraminifera were found in the localities along 
the  Parathetys northern margins and received 
recognition from many authors (Grigelis, 1958; 
Hofman, 1967; Seibold, Seibold, 1959; Morozova, 

Plate III. Globuligerina oxfordiana (Grigelis, 1958), Figs. 1–4, paratypes, Shatrishche-2, sample 801. 
Middle to Upper Oxfordian, Rjasan’ District, Central Russia. 1. Dorsal view, sinistral coiling, pustule 
wall surface, D – 160 µm, d – 124 µm, × 1600; 2. Peripheral view, bulla-like last chamber, reticulate wall 
surface, D – 152 µm, H – 125 µm, × 1600; 3. Detail of reticulate wall surface, × 6000; 4. Peripheral view, 
pustule wall surface, × 1600.

Moskalenko, 1961; Jovčeva, Trifonova, 1961; Guy-
ader, 1966; Oesterle, 1968; Pazdrowa, 1969; Groiss, 
1970; Bignot, Guyader, 1971; Ascoli, 1976; Grads-
tein, 1978; etc.). However, some findings were par-
tly questionable and needed approval (especially, 
described by Fuchs, 1973, 1975). A discussion took 
place on the Second Roma Planktonic Conference 
in 1970 where J.  Hofker, Senior (1971) expressed 
an opinion that these are of trochamminid branch 
(see Bignot and Guyader, 1971). Nevertheless, evi-
dently it became true that this “globigerinae-like” 

1 2
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group often called “primitive globigerine”, “proto-
globigerine”, “pseudoglobigerine” (Colom, 1955) 
actually presents the earliest phase of evolution of 
planktonic foraminifera. The  time span of the  Ju-
rassic period should be taken into account: 203–
135 Ma; Toarcian base 184 ± 3 Ma (Ogg, Hinnov, 
in Gradstein, 2012).

Summarising the  recognised data, the  author 
of this article first described the Jurassic stage of 
development of planktonic foraminifera (Grigelis, 
1974). A list of 10 species is presented, and Globu

ligerina Bignot et Guyader, 1971 is first assigned 
to the genus rank (sensu subgenus Globuligerina 
of French authors). The following year, an exten-
ded paper on the  Jurassic stage of the  evolution 
of planktonic foraminifera was published (Grige-
lis, 1975), where the author stated that this group 
first appeared in the  earliest Jurassic and since 
mid-early Jurassic began to develop in the Tethys 
Ocean spreading to its northern Peritethys mar-
gins from Turkmenistan and Dagestan to Portu-
gal and to shallow epicontinental seas of the East 

Plate IV. Globuligerina oxfordiana (Grigelis, 1958), Figs. 1–4, paratypes, Shatrishche-2, sample 801. 
Middle to Upper Oxfordian, Rjasan’ District, Central Russia. 1. Ventral view, pustule wall surface, half-
moon mouth with a small lip, D – 170 µm, d – 140 µm; × 1366; 2. Detail of pustule wall surface, × 5000; 
3. Slightly oblique ventral view, pustule wall surface, D – 150 µm, × 1600; 4. Ventral view, half-moon 
mouth is rimed by a lip, wall surface changes from reticulate to pustule and to rather smooth on the last 
chamber, D – 150 µm, d – 130 µm, × 1600.

1

43
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European (Russian) Platform, to North-West Eu-
rope hercynian structures and North Atlantic Shelf 
(Gordon, 1970). After Grigelis (1975), the Jurassic 
stage of development of planktonic foraminifera is 
characterised by a  relative phyletic isolation, rat-
her low rate of evolution, low individual variabili-
ty and rather uniform morphology, and small and 
sporadic populations.

Thus, following Hans M.  Bolli (1986) about 
three major phases of planktonic foraminifera 
development, i. e. the Cretaceous, Palaeocene-Eo-
cene and Oligocene to Recent, the fourth – actu-
ally, first phase should be added  –  Jurassic (and 
latest Triassic?). By Bolli, evolutionary criteria are 
indicated as changes in test size, chamber and 
test shape, test surface ornamentation, apertu-
res and accessory aperture structures. However, 
as regards Jurassic planktonic foraminifera, the-
se principal morphological patterns seem only 
little variables, evolutionary changes not clearly 
expressed, low biodiversity at species and genera 
levels; however, phyletic lineages because of rare 
and incomplete material are still difficult to reco-
gnise.

Afterwards, in latest decades a  lot of new dis-
coveries of planktonic foraminifera have been re-
ported in different regions from the  entire sequ-
ence of Jurassic sedimentary basins, showing its 
worldwide distribution. Globuligerina oxfordiana 
(Grigelis) has been reported from Oxfordian of 
Central Russia (Makarievo), France (Norman-
dy), South-West England (Dorset), Portugal, 
Central Turkey (Ankara region), Central Syria 
(Palmyrides), Callovian-Oxfordian of Pre-Alps, 
Middle-Upper Bathonian (Bakony Mts) and Ba-
jocian (Som Hill) of Hungary (Bignot, Janin, 
1984; Wernli, Kindler, 1986; Wernli, 1987, 1988; 
Grigelis  et  al., 1989; Samson  et  al., 1992; Asco-
li, Grigelis, 1993; Kuznetsova et  al., 1999; Görög, 
Wernli  R., 1999, 2002, 2003, 2004, 2010, 2013; 
Hart  et  al., 2007; Oxford  et  al., 2002). The  set of 
Jurassic planktonic foraminifera increases to ca. 
20 species and five genera (Korchagin, 2003). Ho-
wever, their systematic and taxonomy is not yet 
arranged in an acceptable form. In addition, it has 
been reported about some finds of planktonic fo-
raminifera in the  Upper Rhaetian of uppermost 
Triassic of the  Crimea (Korchagin  et  al., 2003), 
which should be studied on a more representative 
sampling material.

Actually, the  increasing knowledge sets up 
more general queries, first at all, as regards 
the  origin and early evolution, biodiversity and 
biogeography of Jurassic planktonic foraminife-
ra (e.  g., Grigelis, 1983; Gorbatchik  et  al., 1986; 
Boudagher-Fadel  et  al., 1997; Kuznetsova, 2000; 
Hart et al., 2002, 2003; Görög, Wernli, 2003; Hud-
son et al., 2009; etc.). A hypothetical evolutionary 
process how benthonic rotaline foraminifera be-
came planktonic habitats by gametogenesis is rat-
her decisively described in biology terms by Sim-
mons et al. (Chapter 2, in Boudagher-Fadel et al., 
1997). The first discorbid-like representatives may 
already have the  meroplanktonic mode of life 
becoming planktonic in the  last test whorl stage 
as some late Bajocian Conoglobigerinae. Certain 
lineages in the Jurassic succession are discussed by 
Hart  et  al. (2002) having studied new field work 
material of Praegubkinella/Oberhauserella assem-
blages of the early Toarcian age, i.e. above Toarcian 
“anoxic event” (see also Hart et al., 2003). The con-
cept of palaeobiogeography of early planktonic fo-
raminifera stated by Hudson et  al. (2009) accepts 
Praegubkinella as an earlier ancestor of Conoglo
bigerina in the  Toarcian. The  later evolution and 
dispersion of planktonic (holoplanktonic) forami-
nifera floats after the Middle Jurassic into the ear-
liest Oxfordian that marked for the  first time 
a widespread expansion of Globuligerina oxfordia
na (Grigelis) into the World Ocean are most likely 
related to high stands of sea level and movements 
of tectonic plates (Hudson et al., 2009).

After the  first data of the  Jurassic planktonic 
foraminifera were received, soon it became clear 
that because of their wide distribution and cali-
brated stratigraphic value they could be used in 
biostratigraphy as markers in microfossil zonation 
(actually important for deep sea drillings). Most 
likely, P. Ascoli (1976) was the first who reported 
Globuligerina bathoniana (Pazdro) from the  Bat-
honian and Globuligerina oxfordiana (Grigelis) 
from the  Oxfordian as relative age markers in 
the  microfossil assemblages of the  Scotian Shelf, 
Atlantic Canada. This destination was developed 
by the  established zone foraminifera subdivision 
for the Jurassic of Eastern Europe (Grigelis, 1980, 
1987; Grigelis, 1982, 1983; Grigelis, Kuznetso-
va, Yakovleva, 1984; Azbel  et  al., 1986; Grigelis, 
Kuznetsova, 1987, 1993; Kuznetsova et al., 1991), 
Sweden (Grigelis, Norling, 1999), and Canada 
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Atlantic Shelf (Аscoli, Grigelis, 1993; Grigelis, 
Ascoli, 1995). Globuligerina oxfordiana is cho-
sen as a  zone index-species for Lower Oxfordian 
marking the  chronozone level (peak zone, abun-
dant zone). Actually, the phylozone of this species 
is wider, if trusted in exact determinations, from 
possibly the  Late Bajocian to the  Kimmeridgian 
(Grigelis, 1980).

CONCLUSIONS

The Jurassic planktonic foraminifera is a  wide-
ly distributed “globigerine-like” group that actu-
ally presents an earliest phase of their evolution. 
The  group first appeared in the  earliest Jurassic 
and since mid-early Jurassic began to develop in 
the  Tethys Ocean spreading to its northern Peri-
tethys margins. The Jurassic stage of development 
of planktonic foraminifera is characterised by re-
lative phyletic isolation, rather low rate of evolu-
tion, low individual variability and rather uniform 
morphology, and small and sporadic populations. 
The  dispersion of planktonic (holoplanktonic) 
foraminifera floats after the  Middle Jurassic into 
the earliest Oxfordian, which marked for the first 
time a  widespread expansion of Globuligerina 
oxfordiana (Grigelis) into the  World Ocean, is 
most likely related to high stands of sea level and 
movement of tectonic plates.

The revision and re-description of the  Globu
ligerina oxfordiana (Grigelis, 1958) presents an 
extended study of topotypes of this species by me-
ans of a modern laser scanning microscopy tech-
nique (SEM). After the first publications, the SEM 
born micrograph data of exclusively well-preser-
ved specimens confirm in detail all main morpho-
logy features of this taxon.

The Jurassic planktonic foraminifera, because of 
their wide distribution and calibrated stratigraphic 
value, are already used in biostratigraphy as mar-
kers in microfossil zonation. This destination has 
been developed by the established zone foramini-
fera subdivision for the Jurassic of Eastern Europe, 
Sweden, and Canada Atlantic Shelf.
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GLOBULIGERINA OXFORDIANA (GRIGELIS, 
1958) – PIRMŲJŲ PLANKTONINIŲ 
FORAMINIFERŲ, RASTŲ LIETUVOS 
VIRŠUTINĖJE JUROJE, REVIZIJA

S a n t r a u k a
Straipsnyje pateikiama pirmųjų planktoninių forami-
niferų Globuligerina oxfordiana (Grigelis, 1958), rastų 
Lietuvos vėlyvosios juros laikotarpio nuogulose, revizija 
ir atnaujintas aprašymas. Originalus straipsnis, 1958 m. 
paskelbtas rusų kalba mokslinės periodikos žurnale 
(Maskva), skelbiamas anglų kalba, papildytas naujais 
autoriaus duomenimis ir lazerinio elektroninio mikros-
kopo nuotraukomis.

Raktažodžiai: planktoniniai foraminiferai, juros pe-
riodas, Globuligerina
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