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Abstract—The results of studying the Jurassic microfauna of the eastern shore of Anabar Bay are presented.
Bajocian-Oxfordian microbenthic communities were reconstructed, characterizing two stages of foramin-
iferal development. The bionomic zones of the Anabar-Lena Sea in the area of the studied section are recog-

nized.
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INTRODUCTION

A system of parallel (autonomous) zonal scales was
developed, which has reliably established itself as a
high-resolution stratigraphic basis for the Mesozoic
reference sections of the Anabar region (north of Cen-
tral Siberia)(Zakharov et al., 1997; Shurygin et al.,
2000; Nikitenko et al., 2013; etc.).

However, due to intense melting of snow in the
Arctic during the last decade, rock outcrops have
opened up that were previously not available when
describing sections, or were observed only in frag-
ments. This allowed new collections of ammonites to
be made. Based on the results of the study of this new
material, as well as a revision of previously collected
ammonites, changes were made to the ammonite-
based zonal division of the Callovian of northern Sibe-
ria (Alifirov and Knyazev, 2020; Knyazev et al., 2020;
Knyazev and Alifirov, 2024). Thus, the presence of the
FEboraciceras subordinarium Zone in the Upper Callo-
vian of Siberia, including on the eastern shore of Ana-
bar Bay (Alifirov and Knyazev, 2020), was not con-
firmed, but a new Upper Callovian biostraton was
identified based on ammonites—Beds with Cadoquen-
stedtoceras begichevi (Knyazev, Alifirov, 2024). And
since the stratigraphic range of biostratigraphically
important foraminifers, as well as for other parastrati-
graphic groups, is assessed based on the ammonites
found in them, it became necessary to re-examine
microfossils from the reference sections where the
zonal ammonite stratigraphy had been emended. It
was also important to illustrate the re-examined fossil
material. Jurassic foraminifera of the eastern shore of

Anabar Bay were studied by V.A. Basov (Basov et al.,
1967) and Z.V. Lutova (Lutova, 1981), but were not
illustrated, except for several forms in the reference
book “Practical Guide...” (Azbel et al., 1991), illus-
trated by drawings rather than photographs. However,
for correct paleogeographic reconstructions, as well as
for interregional correlation of different facies, the
study of bionomic differentiation of microbenthic
associations is important.

MATERIAL AND METHODS

The material for the study was a collection of
microfossils, comprising more than one and a half
thousand specimens of foraminifers and three dozen
shells and valves of ostracods, obtained as a result of
processing 37 samples collected in 2015 by A.S. Ali-
firov and B.M. Popov of the Trofimuk Institute of
petroleum Geology and Geophysics, Siberian Branch
of the Russian Academy of Sciences from the Middle-
Upper Jurassic (outcrop 109) on the eastern shore of
Anabar Bay (Fig. 1). The Jurassic section of the east-
ern coast of Anabar Bay was described in several pub-
lications (Basov et al., 1967; Meledina, 1994; Alifirov
and Knyazev, 2020; Kiselev, 2022; etc.). This study
uses the numbering of units and the refined stratigra-
phy of the section (outcrop 109) from Alifirov and
Knyazev (2020) (Fig. 2). Samples for microfaunal
analysis were processed using traditional methods: rel-
atively loose rock varieties were disintegrated by sim-
ple boiling, samples of harder rocks were disintegrated
using melted sodium hyposulfite (Fursenko, 1978).

806



MICROFAUNA AND BIOFACIES OF THE JURASSIC

The sediment was then washed in running water
through a sieve with a mesh diameter of 56 um and
dried at room temperature. Microfauna was selected
from dry sediment and studied using a Carl Zeiss
Stemi 2000-C stereomicroscope. Foraminifers were
found in all samples, while ostracods were found in
seven samples. The frequency of occurrence of each
species was determined on a seven-point scale (Sachs
et al., 1969). New data have been obtained on the tax-
onomic composition of foraminifers and ostracods in
the Jurassic of the eastern shore of the Anabar Bay
(Glinskikh, 2023). Based on the analysis of the distri-
bution of foraminifers in the studied section, the fol-
lowing foraminiferal zones were recognized: Trocham-
mina jakovlevae JF22 (upper part of the Upper Bajo-
cian—lower part of the Upper Bathonian); Kutsevella
memorabilis, Guttulina tatarensis JF28 (upper part of
the Upper Bathonian—lower part of the Lower Callo-
vian); Trochammina rostovtsevi, Dorothia insperata JF-
25 (topmost Upper Bathonian—Callovian); Ammodis-
cus thomsi, Tolypammina svetlanae JF35 (Middle
Oxfordian—lower part of the Upper Oxfordian). Bio-
stratons based on foraminifera are compared with
refined divisions of the ammonite zonal scale
(Glinskikh, 2024). To reconstruct paleoenvironments,
the dynamics of the taxonomic diversity of foramin-
iferal associations was analyzed (based on the con-
struction of biodiversity curves, bar and pie charts
reflecting the composition and structure of associa-
tions) and their differentiation by bionomic zones
(Nikitenko, 2009). Data on ostracods were taken into
account. The composition and structure of microben-
thic associations can be used as indicators of abiotic
environmental factors, and the nature of changes in
composition over time makes it possible to reveal
trends in these changes.

Foraminifers were photographed at the Trofimuk
Institute of petroleum Geology and Geophysics, Sibe-
rian Branch of the Russian Academy of Sciences,
using a Carl Zeiss EVO 10 scanning electron micro-
scope (SEM), as well as a Carl Zeiss Discovery V12
light microscope and an AxioCamMRc5 camera (Carl
Zeiss).

Collections of foraminifers and ostracods nos. AZ-23,
AZ-23/a, AZ-23/s are housed in the micropaleontol-
ogy laboratory of the at the Trofimuk Institute of
petroleum Geology and Geophysics, Siberian Branch
of the Russian Academy of Sciences (Novosibirsk).

RESULTS

At the end of the Bajocian—first half of the Batho-
nian in the Anabar-Lena Sea, in the area where out-
crop 109 was located, clayey-silty and sandy sediments
accumulated (members 40—41 and 41) (Fig. 2). Bajo-
cian communities (Sample 1) are not numerous, but
taxonomically diverse, consisting of representatives of
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Fig. 1. Location of the studied section (Outcrop 109) (after
Glinskikh, 2023; 2024).

nine genera, without clearly defined dominants: Den-
talina, Recurvoides, Ammobaculites, Lenticulina, Asta-
colus, Pseudonodosaria, Ichthyolaria, Citharina, and
Cornuspira (Fig. 2). Along with foraminifers, ostra-
cods of the genus Camptocythere (Camptocythere (Ana-
barocythere) spinulosa (Sharapova, 1940) (Pl. 1,
fig. 22)) are found. As the basin developed, the envi-
ronment became unstable, apparently caused by a fre-
quent change of transgressive-regressive events. The
settings in the basin varied from moderately deep-
water (bionomic zone IIb) to offshore shallow-water
(bionomic zone IIla) and nearshore shallow-water
(bionomic zone II1b) (Fig. 2).

The number of foraminiferal genera in associations
varies from one to 15 (samples 2—8), with frequent
changes in dominants (Fig. 2). A feature of the Bajo-
cian-Bathonian associations is the presence of
migrant taxa, such as Cornuspira sp. (Pl. 7, fig. 12) and
Vaginulina dainae (Kosyreva in Dain, 1948) (Pl 1,
fig. 17), the index species of the foraminiferal zone of
the East European Platform (Mitta et al., 2012). Along
with foraminifers, microbenthic communities contain
ostracods of the genus Camptocythere (Camptocythere
(Anabarocythere) arangastachiensis Nikitenko, 1994)
(samples 6, 7). A similar change in communities is
observed at the end of the Bajocian—the beginning of
the Bathonian in the Central Russian Sea (area of the
Sokursky Quarry, Saratov) (Mitta et al., 2014), where
the dominant taxa often change, and Siberian fora-
minifera are also present—index species: Ammodiscus
arangastachiensis Nikitenko, 1991 (Mitta et al., 2014,
text-figs. 10, 3), Globulina praecircumphlua Gerke,
1968 (Mitta et al., 2014, text-figs. 10, 20—22), Tro-
chammina jakovlevae Glinskikh et Nikitenko, 2018
(Glinskikh and Nikitenko, 2018, pl. 2, figs. 13—15) and
some other species, as well as ostracods— Campto-
cythere (A.) arangastachiensis Nikitenko (Glinskikh,
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2021, pl., figs. 18—20). Thus, there is a leveling out in
the differences in the microfauna of the Arctic seas
(including the Anabar-Lena Sea) and the Central
Russian Sea, communication between which in the
Bajocian-Bathonian time was possible through the
Komi Strait (Dzyuba et al., 2023).

At the end of the Late Bathonian—the beginning of
the Callovian, a pan-Boreal “Cadoceras” transgres-
sion was recorded (Glinskikh et al., 1999; Shurygin
et al., 2000; Nikitenko, 2009; etc.). At that time (the
late Bathonian Variabile and Calyx phases and the
early Callovian Elatmae phase) in the Anabar-Lena
Sea, in the area of the studied section (outcrop 109),
clayey-silty soils are inhabited by communities char-
acteristic of offshore shallow-water zones of the sea
(bionomic zone I1la), consisting mainly of agglutinat-
ing foraminifera (samples 9—22). The assemblage is
dominated by representatives of the genera: Recur-
voides, Kutsevella, Ammobaculites. The genus Tro-
chammina is represented in smaller numbers. Calcare-
ous foraminifera of the genera Lenticulina, Dentalina,
Globulina, Marginulinopsis, as well as ostracods of the
genus Camptocythere, are rare and occur sporadically
(Fig. 2).

In the second half of the Early Callovian, the gen-
eral boreal transgression reaches its maximum and in
the Middle Callovian the regressive stage begins
(Nikitenko, 2009).

It is assumed that in the Anabar-Lena Sea, in the
area of the outcrop 109, Early-Middle Callovian
deposits (Bed 45) accumulated in shallow water high-
energy environments (Alifirov and Knyazev, 2020),
apparently in a nearshore shallow water area (bion-
omic zone I1Ib) (Fig. 2). The foraminiferal association
is small and monotaxonic, represented by the genus
Recurvoides (sample 23).

At the beginning of the Late Callovian, an exten-
sive transgression began in the Northern Hemisphere
(Nikitenko, 2009; etc.). In the Anabar-Lena Sea, in
the area of outcrop 109, Late Callovian (Keyserlingi
phase) foraminiferal associations are few in number
but taxonomically diverse. The number of genera in
the assemblages is mainly from four to 12 (Fig. 2).
Agglutinating forms predominate. The dominant
genus is Recurvoides (samples 24—34). The assem-
blages also include: Ammobaculites, Ammodiscus, Hap-
lophragmoides, Trochammina, Reophax, Bulbobacu-
lites, Saccammina, etc. Single calcareous Dentalina,
Astacolus, Geinitzinita (sample 34) appear at this level.
Such foraminiferal associations are typical of offshore
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shallow water zone (bionomic zone Illa) (Fig. 2). In
the middle of the Keyserlingi Phase, the most taxo-
nomically diverse microbenthic assemblage is
observed in this area—17 genera (sample 28), which
indicates the onset of the most favorable living condi-
tions for foraminifera at this time, which is due to an
increase in the depth of the basin (bionomic zone IIb)
(Fig. 2). In addition to the taxa mentioned above,
there are rare representatives of the genera: Verneuili-
noides, Dorothia, Spiroplectammina, Ammobaculoi-
des—this genus characteristic of the West Siberian
Jurassic Basin (Komissarenko, 1977), but first
encountered in the Anabar-Lena Sea, as well as single
representatives of calcareous foraminifera: Lenticu-
lina, Saracenaria, and Guttulina.

In the Middle Oxfordian (Maltonense Phase) in the
Anabar-Lena Sea, in the area of the studied section,
the foraminiferal habitats apparently deteriorated
(bionomic zone IIIb), since the taxonomic diversity in
foraminiferal communities is reduced (4—6 genera),
Ammodiscus, the eurybiont genus became dominant,
Recurvoides became subdominant; representatives of
the genera Ammobaculites, Saccammina, Trocham-
mina, Haplophragmoides are also found (Fig. 2).

CONCLUSIONS

The Jurassic microbenthic communities of the
Anabar-Lena Sea, characteristic of different bionomic
zones, living in the Bajocian-Oxfordian time in the
area of the eastern coast of Anabara Bay are recon-
structed. Based on the results of an analysis of the
dynamics of taxonomic (generic) diversity of foramin-
ifers, changes in the taxonomic structure of communi-
ties, and changes in dominant taxa, two stages in the
development of foraminifera of the Anabar-Lena Sea
are shown. The Bajocian-Bathonian stage is charac-
terized by microbenthic associations, in which there is
a frequent change in both the dominants and in taxo-
nomic composition in general. At the Bajocian-
Bathonian boundary, the differences in the taxonomic
composition of the microfauna of the Arctic seas and
the Central Russian Sea diminished, which can act as
an interregional reference point. The Late Batho-
nian—Oxfordian stage is characterized by relatively
stable foraminiferal communities, the structure of
which is dominated by representatives of Recurvoides.

Fig. 2. Dynamics of taxonomic diversity and structure of microbenthic associations in the Jurassic of the eastern shore of Anabar
Bay. Lithological column and ammonite zonation after Alifirov, Knyazev, 2020. Legend: (/) calcareous siltstones, (2) siltstones,
(3) sandstones, (4) silty clays, (5) unconformity surface, (6) calcareous nodules, (7a) glauconite, (7b) pyrite, (7c) glendonite,
(&a)foraminiferal occurrences, (§b) ostracod occurrences, (9) nearshore shallow water area, (/0) offshore shallow water area,
(11) nearshore moderately deep-water ((9— /1) after Nikitenko, 2009).
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Explanation of Plate 7

Jurassic foraminifers and ostracods of the eastern shore of Anabar Bay, Outcrop 109.
Scale bar 100 um.

Fig. 1. Ammodiscus thomsi Chamney, 1971: specimen INGG, no. AZ-23-6, Member 48, 2 m above the base, Sample 35; Middle
Oxfordian.

Fig. 2. Reophax sp.: specimen INGG, no. AZ-23-35, Member 44, top, Sample 22; Lower Callovian.

Fig. 3. Kutsevella memorabilis (Scharovskaja, 1958): specimen INGG, no. AZ-23/a-5, Member 42, base, Sample 9; Upper
Bathonian.

Fig. 4. Ammobaculites sp.: specimen INGG, no. AZ-23-9, Member 46-47, top, Sample 34; Upper Callovian.
Fig. 5. Bulbobaculites taigaensisi Levina, 1990: specimen INGG, no. AZ-23-10, the same locality.
Fig. 6. Recurvoides scherkaliensis Levina, 1962: specimen INGG, no. AZ-23-11, the same locality.

Fig. 7. Recurvoides singularis Lutova, 1981: specimen INGG, no. AZ-23/a-1, Member 46-47, 1 m above the base, Sample 25;
Upper Callovian.

Fig. 8. Ammobaculoides primoris Komissarenko, 1977: specimen INGG, no. AZ-23/s-3, Member 46-47, 9 m above the base,
Sample 28; Upper Callovian.

Fig. 9. Spiroplectammina sp.: specimen INGG, no. AZ-23/s-2, the same locality.
Fig. 10. Dorothia insperata (Bulynnikova, 1962): specimen INGG, no. AZ-23-18, the same locality.
Fig. 11. Verneuilinoides sp.: specimen INGG, no. AZ-23-17, the same locality.

Fig. 12. Cornuspira sp.: specimen INGG, no. AZ-23-31, Member 40-41, Sample 1; Upper Bajocian-lower part of the Upper
Bathonian.

Fig. 13. Geinitzinita praenodulosa Dain, 1972: specimen INGG, no. AZ-23-13, Member 46-47, top, Sample 34; Upper Callovian.
Fig. 14. Lenticulina memorabilissima Gerke et Scharovskaja, 1961, specimen INGG, no. AZ-23-23, Member 44, top, Sample 22;

Lower Callovian.

Fig. 15. Marginulinopsis suprajurensis Gerke et Scharovskaja, 1961: specimen INGG, no. AZ-23-22, the same locality.
Fig. 16. Saracenaria sp.: specimen INGG, no. AZ-23-19, Member 46-47, 9 m above the base, Sample 28; Upper Callovian.
Fig. 17. Vaginulina dainae (Kosyreva in Dain, 1948): specimen INGG, no. AZ-23/a-11, Member 41, 4.5 from the top, Sample 6;

Upper Bajocian-lower part of the Upper Bathonian.

Fig. 18. Citharina cf. arangastachiensis Nikitenko, 1991: specimen INGG, no. AZ-23-27, Member 40-41, Sample 1; Upper Bajo-

cian—lower part of the Upper Bathonian.

Fig. 19. Globulina sp.: specimen INGG, no. AZ-23-5, Member 48, 2 m above the base, Sample 35; Upper Callovian-Middle

Oxfordian.

Fig. 20. Globulina praecircumphlua Gerke, 1968: specimen INGG, no. AZ-23/a-7, Member 41, 2 m above the base, Sample 5;

Upper Bajocian—lower part of the Upper Bathonian.

Fig. 21. Guttulina tatarensis Mjatliuk, 1959, specimen INGG, no. AZ-23-20, Member 46-47, 9 m above the base, Sample 28;

Upper Callovian.

Fig. 22. Camptocythere (Anabarocythere) spinulosa (Sharapova, 1940), specimen INGG, no. AZ-23-30, Member 40-41, Sample 1;

Upper Bajocian—lower part of the Upper Bathonian.
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