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Abstract. Palaeontological data available from the Azerbaijanian domains (Somkhit-Agdam, Sevan-
Karabakh, and Miskhan-Kafan tectonic zones) of the Lesser Caucasus permit reconstruction of the regional
taxonomic diversity dynamics of two groups of Early Cretaceous marine benthic invertebrates. Stratigraphical
ranges of 31 species and 14 genera of brachiopods and 40 species and 31 genera of gastropods are considered.
The total number of species and genera of brachiopods was low in the Berriasian–Valanginian and then rose
to peak in the Barremian. Then, the diversity declined in the Aptian, and brachiopods are not known region-
ally from the Albian. Gastropods appeared in the Hauterivian and experienced a strong radiation in the
Barremian. The diversity of species and genera declined in the Aptian (with a minor radiation in the Middle
Aptian), and no gastropods are reported from the Albian. Globally, the number of brachiopod genera remained
stable through the Early Cretaceous, and the number of gastropod genera increased stepwise with the maxi-
mum in the Albian. The regional and global patterns of the diversity dynamics differed for the both groups of
marine benthic invertebrates. The Barremian maximum of the taxonomic diversity coincided with the region-
al flourishing of reefal ecosystems. The taxonomic diversity dynamics of brachiopods in the Azerbaijanian
domains of the Lesser Caucasus is very similar to those of the Northern Caucasus, which is an evidence of
proximity of these regions during the Early Cretaceous.

Key words: brachiopods, gastropods, taxonomic diversity, transgression, Early Cretaceous, Lesser
Caucasus, Azerbaijan, Neo-Tethys Ocean.

Апстракт. Палеонтолошки доступни подаци из Азербејџански домена (Сомкхит-Агдам, Севан-
Карабаху, и Мискхан-Кафан тектонске зоне) Малог Кавказа дозвољавају реконструкцију динамике
регионалних таксономских разноликости две групе доњокредних морских бентоских бескичмењака.
Разматран је стратиграфски опсег 31 врсте и 14 рододова брахиопода и 40 врста и 31 род гастропода.
Укупан број брахиоподских врста и родова је био низак у беријас-валендину, а врх разноликости
достигао у барему. Затим, разноликост опада у апту, а од алба брахиоподи нису регионално познати.
Гастроподе су се појавиле у отриву и доживела јаку експанзију у барему. Разноликост врста и родова
опада у апту (са мањом експанзијом у средњем апту), а ниједан гастропод се не појављује од алба.
Глобално, број брахиоподских родова остао је стабилан током доње креде, а број гастроподских родова
је постепено повећаван, са максимумом у албу. Регионални и глобални обрасци динамике различи-
тости разликовала су се за обе групе морских бентоских бескичмењака. Баремски максимум таксо-
номске разноликости поклопио са регионалним процватом гребенског екосистема. Динамика таксо-
номске разноликости брахиопода у азербејџанским деловима Малог Кавказа је веома слична онима на
северном Кавказу, што је доказ близине ових региона током ране креде.

Кључне речи: брахиоподи, гастроподи, таксономска разноврсност, трансгресија, рана креда, Мали
Кавказ, Азербејџан, Неотетис.
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Introduction

Reconstructions of regional changes in taxonomic
diversity of marine organisms are highly important for
understanding spatial differences of biodiversity
changes registered with the available global palaeon-
tological data (SEPKOSKI 1993, 2002; ALROY et al.
2008; PURDY 2008; ALROY 2010). Particularly, the
fossil record of the Caucasus, a large region stretching
between the Black Sea and the Caspian Sea, is useful
for analysis of the Cretaceous biotic evolution (RUBAN

et al. 2011). Representative palaeontological data
from this region were already compiled and publi-
shed, but still unemployed for the analysis of diversi-
ty dynamics.

The present paper focuses on the Azerbaijanian
domains of the Lesser Caucasus (Fig. 1). Two groups
of marine benthic macroinvertebrates, namely brachio-
pods and gastropods, are common in the Lower Cre-
taceous deposits of the study area (AKOPJAN & KHALI-
LOV 1986; ALI-ZADEH 1988). These groups seem to be
suitable for the analysis of the regional taxonomic
diversity dynamics and its further comparison with
the global patterns. This study is a part of the palaeo-
biological re-evaluation of the information about Cre-
taceous marine invertebrates from the Caucasus (see
also RUBAN 2006, 2011a; RUBAN et al. 2011).

Geological setting

The Lesser Caucasus comprises a large southern
portion of the Caucasus (Fig. 1). It occupies Armenia
and parts of Azerbaijan and Georgia, as well as the
neighbouring parts of Turkey and Iran. According to
SHIKHALIBEYLI (1972), the Azerbaijanian domains of
the Lesser Caucasus include the Somkhit-Agdam,
Sevan-Karabakh, and Miskhan-Kafan tectonic zones
(the names are given in Russian transliteration). The
exact Mesozoic plate tectonic setting of the Lesser
Caucasus, which is a Gondwana-derived terrane (RU-
BAN et al. 2007), has been debated (LORDKIPANIDZE et
al. 1984; GAMKRELIDZE 1986; GOLONKA 2004;
ISMAIL-ZADEH 2007; ADAMIA et al. 2011). This terrane
was located either in the midst of the Neo-Tethys
Ocean or near its northern periphery (e.g., STAMPFLI &
BOREL 2002; GOLONKA 2004) (Fig. 1). The Lesser
Caucasus was affected by active tectonic processes in
the Early Cretaceous, including hot-spot activity
(AZIZBEKOV et al. 1972; ISMAIL-ZADEH 2007; ADAMIA

et al. 2011; ROLLAND et al. 2009, 2011).
The regional Lower Cretaceous stratigraphy has

been developed, particularly, by KHALILOV & ALIYEV

(1972, 2007), AKOPJAN & KHALILOV (1986), ALI-
ZADEH (1988), and ALIYEV & KHALILOV (2007).
Generally, Lower Cretaceous deposits constitute the
carbonate- and volcaniclastic-dominated successions
with a total thickness of ~1500 m and more (KHALI-

LOV & ALIYEV 1972, 2007; AKOPJAN & KHALILOV

1986; ALI-ZADEH 1988; ALIYEV & KHALILOV 2007)
(Figs. 2, 3). The Urgonian limestones and reefs are
abundant in the Barremian (JASAMANOV 1978; AKOP-
JAN & KHALILOV 1986; ALI-ZADEH 1988; AKHMEDOV

et al. 2003; ALIYEV & KHALILOV 2007; KHALILOV &
ALIYEV 2007) (Fig. 3). Clastic lithofacies are common
in the upper part of the regional Lower Cretaceous
succession (Fig. 2). The Lower Cretaceous deposits of
the study area were accumulated in a shallow-marine
open basin; the seawater was warm with normal salin-
ity (JASAMANOV 1978; ALI-ZADEH et al. 1982). The sea
was populated by different marine organisms, includ-
ing ammonites, belemnites, bivalves, brachiopods,
and gastropods (KHALILOV & ALIYEV 1972, 2007;
AKOPJAN & KHALILOV 1986; ALI-ZADEH 1988; ALIYEV

& KHALILOV 2007). Palaeobiogeographically, the fos-
sil assemblages belonged to the Mediterran–Cauca-
sian Subrealm (WESTERMANN, 2000).
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Fig. 1. Geographical location of the study area. Spatial dis-
tribution of the Lower Cretaceous deposits in the Lesser
Caucasus is shown schematically after KHALILOV & ALIYEV

(1972), AKOPJAN & KHALILOV (1986), and ALI-ZADEH

(1988). Plate tectonic reconstruction for 120 Ma is simpli-
fied from SCOTESE (2004). Approximate position of the
Lesser Caucasus is shown according to GOLONKA (2004).



The available stratigraphical information (KHALI-
LOV & ALIYEV 1972, 2007; AKOPJAN & KHALILOV

1986; ALI-ZADEH 1988; ALIYEV & KHALILOV 2007)
permits to indicate five regional transgressions (Fig.
2). These are interpreted on the basis of consideration
of relative spatial distribution of marine deposits, ero-
sional surfaces, and transgression surfaces. For
instance, the limited occurrence of the pre-Barremian
deposits in the Azerbaijanian domains of the Lesser
Caucasus relatively to the distribution of the
Barremian desposits implies landward shoreline shift,
i.e., transgression (sensu CATUNEANU 2006), peaked in
the Barremian. The largest was the Albian transgres-
sion (JASAMANOV 1978; KHALILOV & ALIYEV 2007),
which coincided with the global long-term sea-level
rise (HAQ 2014) and was, probably, triggered by the

latter. Deposits of this age are the most widely distrib-
uted among the Lower Cretaceous sedimentary pack-
ages (ALI-ZADEH 1988; ALIYEV & KHALILOV 2007;
KHALILOV & ALIYEV 2007). This transgression took
place in the Middle Albian, and it is documented lo-
cally by transgressive surface between the Middle
Albian and underlying deposits (ALIYEV & KHALILOV

2007; KHALILOV & ALIYEV 2007).

Materials and methods

This study employs regional and global stratigraph-
ical ranges of Early Cretaceous brachiopods and gas-
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Fig. 2. The stratigraphical outline of the Lower Cretaceous
deposits of Azerbaijan. Lithology and regional transgres-
sions are based on information summarized by KHALILOV

& ALIYEV (1972, 2007), AKOPJAN & KHALILOV (1986),
ALI-ZADEH (1988), and ALIYEV & KHALILOV (2007);
chronostratigraphy after GRADSTEIN et al. (2012) (see the
updated time scale on-line: stratigraphy.org); global eusta-
tic fluctuations after HAQ (2014). Regional transgressions
should be distinguished from global eustatic changes, be-
cause the latter did not necessarily appear regionally.

Fig. 3. Correlation of three Lower Cretaceous reference
sections (1 – Dashalty, 2 – Dolanlar, 3 – Dashushen) in the
Azerbaijanian domains of the Lesser Caucasus (based on
the information from ALIYEV & KHALILOV 2007). These
sections are given as examples; many other sections and
outcrops are also known in the study area, and they were
investigated by KHALILOV & ALIYEV (1972, 2007), AKOP-
JAN & KHALILOV (1986), ALI-ZADEH (1988), and ALIYEV &
KHALILOV (2007). Formal lithostratigraphical units are yet
to be established for the study area. Chronostratigraphy fol-
lows GRADSTEIN et al. (2012) (see the updated time scale
on-line: stratigraphy.org).



tropods. The regional data on brachiopods (Appendix
1) were taken from AKOPJAN & KHALILOV (1986) and
ALI-ZADEH (1988) with certain updates (e.g., Cyrto-
thyris pseudosella (LOBATSCHEVA) and Praelogithyris
pseudosella LOBATSCHEVA given as two distinct spe-
cies in the original data source seem to be synonyms;
Cyclothyris gillieroni PICTET, C. picteti BURRI, and C.
renauxiana D’ ORBIDNY can be attributed to the genus
Lamellaerhynchia). The work by AKOPJAN & KHALI-
LOV (1986) synthesizes the information on the region-
al stratigraphy, and, among others, it lists common
brachiopod taxa. The chapter by ZEYNIYEV & LOBA-
TSCHEVA in ALI-ZADEH (1988) is the first comprehen-
sive taxonomic review of Cretaceous brachiopods
from Azerbaijan, which remains essential source of
the relevant information up to nowadays. These data
are the result of regional sampling of many Early Cre-
taceous fossil localities in the Azerbaijanian domains
of the Lesser Caucasus. The global generic diversity
of brachiopods was established by CURRY & BRUNTON

(2007). The regional data on gastropods (Appendix 1)
were extracted from ALI-ZADEH (1988). ALIYEV in
ALI-ZADEH (1988) reviewed all available information
about Early Cretaceous taxa reported from Azerbai-
jan, including those described earlier by ALIYEV

(1963). As in the case of brachiopods, the above-men-
tioned data were collected during sampling of many
localities, and it is regionally representative. The
global data on gastropods were taken from the compi-
lation of SEPKOSKI (2002; see database on-line:
http://strata.geology.wisc.edu/jack/start.php).

For the purposes of this quantitative analysis, two
regional datasets were composed (Appendix 1). The
first of them comprises stratigraphical ranges of 31
species of brachiopods belonging to 14 genera. The
second dataset shows the stratigraphical distribution
of 40 species of gastropods belonging to 31 genera.
The presence of taxa is recorded at the scale of stages,
but the distribution of Early Hauterivian–Middle Ap-
tian gastropods (Late Aptian taxa were not reported at
all) is also recorded at the level of substages (Ap-
pendix 1). All regional data were collected from
numerous localities within the study area. As the data
are given in the original sources, they characterise the
entire region (not individual sections or outcrops),
which is typical for palaeontological syntheses from
the former USSR. Such information is very suitable
for palaeobiological studies (see RUBAN (2011b) for
discussions).

The present quantitative analysis of the regional
taxonomic diversity dynamics of brachiopods and
gastropods includes evaluation of the total diversity
(=total number of taxa), the number of appearances,
and the number of disappearances by stages of the
Early Cretaceous. Appearances and disappearances
are preferred to originations and extinctions respec-
tively, because the formers could be only temporal in
regional records (see RUBAN & VAN LOON 2008). This

analysis is done for both species and genera. For fur-
ther comparisons of diversity patterns, the global
changes in the total number of brachiopod and gastro-
pod genera are also considered (no data on the global
number of species are available). The taxonomic di-
versity dynamics are described herein at the level of
stages. This resolution enables direct comparisons
with the global diversity trends. Uncertainties related
to different understandings of substages are avoided
(cf. RUBAN & VAN LOON 2008). Also, a major part of
the original data is attached to stages only. However,
the available information on gastropods allows a ten-
tative reconstruction of their diversity dynamics on
the level of substages.

This study is based on the Early Cretaceous chro-
nostratigraphical framework established by the Inter-
national Commission on Stratigraphy (GRADSTEIN et
al. 2012; see the updated time scale on-line: stratigra-
phy.org). Some cautions are necessary when using
data from the older palaeontological literature (RUBAN

2011b). Particularly, there may be some differences
between the regionally established Lower Cretaceous
stages (KHALILOV & ALIYEV 1972, 2007; AKOPJAN &
KHALILOV 1986; ALI-ZADEH 1988; ALIYEV & KHALI-
LOV 2007) and the actual global stages (GRADSTEIN et
al. 2012; see the updated time scale on-line: stratigra-
phy.org). A brief examination of the regional bios-
tratigraphy (KHALILOV & ALIYEV 1972, 2007; AKOP-
JAN & KHALILOV 1986; ALI-ZADEH 1988; ALIYEV &
KHALILOV 2007) suggests that some stage boundaries
may be replaced downwards or upwards by about a
triple of the stage length, but their exact position can
be fixed only after detailed special investigations, and
this is not the purpose of the present paper. However,
the possible influence of the noted problem is consid-
ered in the interpretations of the results of this study
(e.g., minor diversity changes are supposed to be
within the error, and, thus, they are ignored). It should
be also noted that the stratigraphical ranges employed
for the purposes of the present study are based on gen-
erally consistent chrono- and biostratigraphical frame-
works used in the original sources (AKOPJAN & KHA-
LILOV 1986, ALI-ZADEH 1988), and no major errors
linked to differences in stage understanding in differ-
ent works are expected.

Results

The number of brachiopod taxa changed signifi-
cantly in the Azerbaijanian domains of the Lesser Ca-
ucasus during the Early Cretaceous (Fig. 4). Few bra-
chiopods are reported from the Berriasian and Valan-
ginian deposits. However, the total brachiopod diver-
sity increased in the Hauterivian and duplicated in the
Barremian. The Aptian brachiopod assemblages were
poor again, and the Albian brachiopods are unknown.
The number of appearances tended to remain below
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the number of disappearances
(except for the Hauterivian).
The Barremian total diversity
maximum is a result of 16 spe-
cies appearances in this stage
and only 3 species disappear-
ances in the Hauterivian. Very
similar patterns of the generic
diversity dynamics are regis-
tered (Fig. 4).

The number of gastropod
taxa also varied during the
Early Cretaceous (Fig. 5). The
first gastropod taxon appeared
regionally in the Hauterivian.
The Barremian stage is char-
acterised by a strong radiation
of gastropods. The total diver-
sity declined by about a half in
the Aptian, but they remained
relatively diverse in this stage.
No gastropods are reported
from the Albian deposits of
the study area. The Barremian
diversity maximum was a re-
sult of striking increase in the
number of appearances in this
stage. 27 species disappearan-
ces in the Barremian and only
8 species appearances in the
Aptian reduced the gastropod
diversity in the latter stage. As
in the case of brachiopods, ve-
ry similar patterns of the gene-
ric diversity dynamics are reg-
istered (Fig. 5). Consideration
of the total diversity dynamics
at a higher resolution  demon-
strates that gastropods radiat-
ed gradually through the
Barremian, and their diversity
increased slightly in the Mid-
dle Aptian to be followed by
the total disappearance of gas-
tropods already in the late Ap-
tian (Fig. 6).

The comparison of the regi-
onal taxonomic diversity dy-
namics of the two groups of
marine benthic invertebrates
(Figs. 4, 5) implies that the
both reached the maximum in
their total species and generic
diversity in the Barremian.
However, the brachiopod as-
semblages were more diverse
in the Hauterivian than in the
Aptian, whereas gastropods
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Fig. 4. Regional taxonomic diversity dynamics of Early Cretaceous brachiopods in
the Azerbaijanian domains of the Lesser Caucasus. Changes in the global number of
brachiopod genera (after CURRY & BRUNTON 2007) are given for reference.

Fig. 5. Regional taxonomic diversity dynamics of Early Cretaceous gastropods in the
Azerbaijanian domains of the Lesser Caucasus. Changes in the global number of gas-
tropod genera (on the basis of data from SEPKOSKI 2002) are given for reference.



were relatively diverse in the Aptian and much less
diverse in the Hauterivian. In other words, brachiopods
experienced a gradual radiation and less gradual
decline (Fig. 4), whereas gastropods experienced a
strong radiation and gradual decline (Figs. 5, 6).

Discussion

Globally, the total generic diversity of brachiopods
remained stable in the Early Cretaceous, which is dif-
ferent from the regional pattern (Fig. 4). The maxi-
mum in the total diversity that occurred in the Azer-
baijanian domains of the Lesser Caucasus is not estab-
lished globally. And, vice versa, brachiopod commu-
nities were poor or absent regionally, when this group
diversified globally. Gastropods experienced a step-
wise diversification on a global scale, which contrasts
with the regional changes in the number of genera
(Fig. 5). The only Barremian regional diversity maxi-
mum coincided with the onset of the late Early Cre-
taceous diversification, but the latter was not as strik-
ing global feature as the above-mentioned regional
strong radiation of gastropods. Moreover, the global
diversity of these fossils peaked in the Albian, where-
as no gastropods of this age are reported from the
Azerbaijanian domains of the Lesser Caucasus.

This comparison suggests that there was a funda-
mental difference between the regional and global di-
versity dynamics of both brachiopods and gastropods.

Moreover, these fossils were more similar by changes
in the total number of genera on a regional scale than
on a global scale. Therefore, it is unlikely that the re-
gional taxonomic diversity dynamics was controlled
by the global changes in the number of taxa. Of cour-

se, this conclusion is valid if
no bias is significant. For in-
stance, the restricted distribu-
tion of pre-Barremian strata
(ALIYEV & KHALILOV 2007;
KHALILOV & ALIYEV 2007)
may explain the low number
of brachiopods and gastropods
reported from them. The in-
vestigations that provided data
for the compilations of AKOP-
JAN & KHALILOV (1986) and
ALI-ZADEH (1988) were regio-
nal in scale essentially. As
shown in their works, each in-
terval was studied with an
equal attention. Thus, it is un-
likely that sampling bias affect
the taxonomic diversity recon-
structions presented in this
paper. As for the preservation
bias, carbonate rocks, which
are favourable for fossil pres-
ervation, are frequent in the
entire Lower Cretaceous suc-
cessions of the study territory
(KHALILOV & ALIYEV 1972,
2007; AKOPJAN & KHALILOV

1986; ALI-ZADEH 1988; ALIYEV

& KHALILOV 2007) (Fig. 2).
Some regional palaeoenvironmental controls on

diversity should be considered. The geological infor-
mation summarized by KHALILOV & ALIYEV (1972,
2007), AKOPJAN & KHALILOV (1986), ALI-ZADEH

(1988), and ALIYEV & KHALILOV (2007) allows to out-
line several landward shoreline shifts that occurred in
the Azerbaijanian domains of the Lesser Caucasus and
either coincided with or differed from the global
eustatic changes (HAQ 2014) (Fig. 2). It is unlikely
that these transgressions (Fig. 2) were an ultimate
control on the regional taxonomic diversity dynamics
of either brachiopods or gastropods because of their
different correspondence to the diversity changes
(Figs. 4, 5). However, it cannot be excluded that the
transgression peaked in the Barremian facilitated (or,
at least, did not preclude) the rapid diversification of
marine benthic macroinvertebrates, and the Aptian
transgressions were, probably, responsible for the mi-
nor radiation of gastropods (Fig. 6). Interestingly, the
global dibersity of brachiopods (Fig. 4) and gas-
tropods (Fig. 5) also did not correspond to the long-
term eustatic changes reconstructed by HAQ (2014)
(Fig. 2).
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Fig. 6. Regional taxonomic diversity dynamics of Hauterivian–Aptian gastropods in
the Azerbaijanian domains of the Lesser Caucasus calculated per substages. The
names of the regional sub-stages are not capitalized, because these units are provi-
sional.



Another possible palaeoenvironmental control on
the reconstructed diversity dynamics was seawater
temperature. It was evaluated regionally on the basis
of isotope studies of benthic molluscs and belemnites.
Results from such studies should be used with caution
because of certain difficulties with isotopic data inter-
pretation (e.g., LONGINELLI 1996, pers. comm.). The
investigation by Jasamanov (1978) showed some
cooling druing the late Early Cretaceous. The seawa-
ter temperature dropped by 4–5 °C down to ~18 °C.
Still, the water remained warm, and the basin was sit-
uated in or near the tropical climatic belt (JASAMANOV

1978). The palaeotemperature analysis by ALI-ZADEH

et al. (1982) showed cooling in the marine basin of
Eastern Azerbaijan from ~22 °C to ~16 °C during the
Valanginian–Barremian and then warming to ~22 °C
in the Albian. The above-mentioned data from
JASAMANOV (1978) do not permit to judge about direct
influences of seawater temperature on the fossil diver-
sity. The results of ALI-ZADEH et al. (1982) imply that
the diversity maximum was reached when the seawa-
ter was the coldest. If the latter is true, this is an unu-
sual coincidence (one would expect fauna flourishing
in warm-water conditions), and further investigations
are necessary to confirm and to explain this.

The Barremian deposits of the Azerbaijanian do-
mains of the Lesser Caucasus bear reefs with diverse
corals (AKOPJAN & KHALILOV 1986; ALI-ZADEH 1988;
AKHMEDOV et al. 2003) (Appendix 2). It is broadly
accepted that coral ecosystems sustained high taxo-
nomic diversity in the geological past (KIESSLING et
al. 2010). The Urgonian facies with reefs are estab-
lished in the study area (JASAMANOV 1978; AKOPJAN

& KHALILOV 1986; ALI-ZADEH 1988; ALIYEV & KHA-
LILOV 2007; KHALILOV & ALIYEV 2007). These are
also typical for many European regions (CSÁSZÁR

2002; IDAKIEVA & IVANOV 2002; MASSE et al. 2003,
2009; BODIN et al. 2006; GODET et al. 2010; MILLAN

et al. 2011; STEIN et al. 2012; CAREVIC et al. 2013;
GODET 2013; HUCK et al. 2013; MASSE & FENERCI-
MASSE 2013), where they were formed in environ-
ments favourable for diversification of benthic inver-
tebrates. The development of reefal ecosystems in the
Barremian provides a plausible explanation of the
strong diversification of brachiopods and gastropods
relatively to Hauterivian and Aptian intervals. Any-
way, the low diversity of these benthic macroinverte-
brates in the Berriasian and the Valanginian, we well
as their absence in the Albian remain enigmatic, be-
cause the regional palaeoenvironments (relatively
shallow-water and warm seas with carbonate sedi-
mentation) do not appear restrictive for diverse fossil
communities (Fig. 2).

Globally, the Barremian is not known as a stage with
the highest global distribution of reefs. Their quantity
rose gradually through the Early Cretaceous, but the
peak (not as pronounced as that of the Late Jurassic)
was reached near the end of this epoch (KIESSLING et al.

1999; see also BOGGS 2006). The global generic diver-
sity of Barremian corals (LÖSER 1996, 2005) was high,
but not as exceptionally high (relatively to older and
younger stages) as it was regionally (ALI-ZADEH 1988).
Probably, the regional growth of reefal ecosystems in
the only Barremian explains why the diversity maxi-
mum of marine benthic invertebrates is registered in the
Azerbaijanian domains of the Lesser Caucasus, but not
globally in this stage.

The quantitative analysis by RUBAN (2011a) per-
mitted to register the taxonomic diversity dynamics of
brachiopods in the Northern Caucasus, i.e., the north-
ern part of the Greater Caucasus Basin. This dynam-
ics can be compared with the diversity patterns estab-
lished by the present study. The two regions are now
located in the proximity of each others, but their rela-
tive position during the Early Cretaceous remains
quite uncertain because of debates on the exact plate
tectonic location of the Lesser Caucasus (LORDKIPA-
NIDZE et al. 1984; GAMKRELIDZE 1986; GOLONKA

2004; ISMAIL-ZADEH 2007; ADAMIA et al. 2011).
However, it is clear that the Lesser Caucasus was lo-
cated to the south of the Greater Caucasus and within
the same tectonic sector of the Neo-Tethys Ocean.

The total brachiopod species diversity in the
Azerbaijanian domains of the Lesser Caucasus was
lower than that in the Northern Caucasus in the Ber-
riasian, the Valanginian, and the Albian (Fig. 7). How-
ever, the total species number changed very similarly
in these regions, and the Barremian diversity maxi-
mum was reached synchronously (Fig. 7). The total
brachiopod generic diversity in the Azerbaijanian do-
mains of the Lesser Caucasus was lower than that in
the Northern Caucasus during the Early Cretaceous,
except for the Barremian and the Aptian. The only dif-
ference in the generic diversity dynamics between the
two compared regions is the peak that was reached in
the Barremian in the Azerbaijanian domains of the
Lesser Caucasus and in the Hauterivian in the North-
ern Caucasus. Such a similarity of the brachiopod tax-
onomic diversity dynamics between the two regions
can be treated as an indirect evidence of their proxim-
ity in the Early Cretaceous. This matches the scenario,
where both regions were situated at the northern mar-
gin of the Neo-Tethys Ocean. The comparison of as-
semblage composition between the Azerbaijanian do-
mains of the Lesser Caucasus and the Northern
Caucasus (RUBAN 2011a) indicates certain number of
common species and genera, which supports the con-
clusion about their proximity.

Conclusions

The quantitative analysis of the Early Cretaceous
taxonomic diversity dynamics of two groups of mari-
ne benthic invertebrates, namely brachiopods and gas-
tropods, allows some conclusions:
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• the number of species and genera of brachiopods
increased in the Hauterivian, peaked in the Barremian,
and dropped rapidly in the Aptian;
• the number of species and genera of gastropods in-
creased in an strongly in the Barremian and then de-
clined in the Aptian;
• the regional and global changes in the total generic
diversity differed for each fossil group;
• the regional development of reefal ecosystems in the
Barremian was likely responsible for the regional
diversity maximum of marine benthic macroinverte-
brates;
• the patterns of the taxonomic diversity dynamics of
brachiopods were similar between the study area and
the Northern Caucasus.

Further investigations should be aimed at evaluati-
on of the Early Cretaceous diversity dynamics of such
fossil groups as ammonites and belemnites. Sequence
stratigraphical architecture and palaeoenvironmental
changes also need accurate reconstruction to judge
about the possible extrinsic controls on the fossil
diversity.

Acknowledgements

The author gratefully thanks V. RADULOVIĆ (Serbia) for
his editorial support, J.K. NIELSEN (Isparta, Turkey) and S.O.
ZORINA (Moscow, Russia) for their useful reviews, M.A. BIT-
NER (Poland), H. LÖSER (Mexico), and V. RADULOVIĆ (Ser-
bia) for their improvements of fossil taxonomy, M.A.
AFANDIYEVA (Azerbaijan), N.M.M. JANSSEN (Netherlands),
A. LONGINELLI (Italy), W. RIEGRAF (Germany), and other col-
leagues for their support with literature and/or useful advice,
and, finally, the Institute of Geology (Azerbaijan) and the
Southern Federal University (Russia) for funding the confer-
ence trip to Baku in 2007, as well as the Azerbaijanian col-
leagues for their hospitality during this trip.

References

ADAMIA, S., ZAKARIADZE, G., CHKHOTUA, T., SADRADZE, N.,
TSERETELI, N., CHABUKIANI, A. & GVENTSADZE, A. 2011.
Geology of the Caucasus: A Review. Turkish Journal of
Earth Sciences, 20: 489–544.

DMITRY A. RUBAN24

Fig. 7. Regional changes in the total number of species and genera of brachiopods in the Azerbaijanian domains of the Lesser
Caucasus and the Northern Caucasus (after RUBAN 2011a).



AKHMEDOV, A.K., BABAYEV, R.G. & MAMEDOV, I.I. 2003. O
rasprostranenii nazemnykh i pogrebjonnykh mezozo-
jskikh organogennykh postroek v Azerbajdzhane (On
distribution of surficial and fossil Mesozoic organo-
genous buildups in Azerbaijan). Azerbaijan National
Academy of Sciences. Proceedings. The sciences of
Earth, 1: 71–77. (in Russian)

AKOPJAN, V.T. & KHALILOV, A.G. 1986. Malyj Kavkaz i
Adzharo-Trialety (The Lesser Caucasus and the Adzha-
ro-Trialety). In: MOSKVIN, M.M. (ed). Stratigrafija
SSSR. Melovaja sistema. Polutom 1. (Stratigraphy of the
USSR. Cretaceous System. Half-vol. 1),  183–189. Ne-
dra, Moskva. (in Russian)

ALI-ZADEH, AK.A. (ed) 1988. Melovaja fauna Azerbai-
dzhana (Cretaceous fauna of Azerbaijan). Elm, Baku,
648 pp. (in Russian)

ALI-ZADEH, AK.A., ALIYEV, S.A., MAMEDALIZADEH, A.M. &
GAMZAYEV, G.A. 1982. Izotopnye temperatury melovykh
bassejnov Vistotchnogo Azerbajdzhana (Isotopic tem-
peratures of the Cretaceous basins of Eastern Azer-
baijan). Geokhimija, 9: 1370–1373. (in Russian)

ALIYEV, G.A. 1963. Brjukhonogie molljuski melovykh
otlozhenij azerbaidzhanskoj tchasti Malogo Kavkaza i
ikh stratigrafitcheskoe znatchenie (Gastropods from the
Cretaceous deposits of the Azerbaijanian part of the
Lesser Caucasus). Izdatel’stvo AN AzSSR, Baku, 156
pp. (in Russian)

ALIYEV, G.A. & KHALILOV, A.G. 2007. Malyj Kavkaz.
Nizhnij mel. Melovaja sistema (The Lesser Caucasus.
Lower Cretaceous. Cretaceous System). In: ALIZADEH,
AK.A. (ed). Geologija Azerbajdzhana. Tom I. Strai-
grafija. Tchast’ II. Mezozoj i kajnozoj (Geology of Aze-
rbaijan. Vol. 1. Stratigraphy. Pt. II. Mesozoic and
Cenozoic), 124–149. Nafta-Press, Baku (in Russian)

ALROY, J. 2010. The Shifting Balance of Diversity Among
Major Marine Animal Groups. Science, 329: 1191–1194.

ALROY, J., ABERHAN, M., BOTTJER, D.J., FOOTE, M., FÜRSICH,
F.T., HARRIES, P.J., HENDY, A.J.W., HOLLAND, S.M., IVA-
NY, L.C., KIESSLING, W., KOSNIK, M.A., MARSHALL, C.R.,
MCGOWAN, A.J., MILLER, A.I., OLSZEWSKI, T.D., PATZ-
KOWSKY, M.E., PETERS, S.E., VILLER, L., WAGNER, P.J.,
BONUSO, N., BORKOW, P.S., BRENNEIS, B., CLAPHAM,
M.E., FALL, L.M., FERGUSON, C.A., HANSON, V.L., KRUG,
A.Z., LAYOU, K.M., LECKEY, E.H., NÜRNBERG, S., PO-
WERS, C.M., SESSA, J.A., SIMPSON, C., TOMAŠOVÝCH, A. &
VISAGGI, C.C. 2008. Phanerozoic Trends in the Global
Diversity of Marine Invertebrates. Science, 321: 97–100.

AZIZBEKOV, SH.A., AGABEKOV, M.G., GRIGOR’JANTS, B.V.,
SHIKHALIBEYLI, E.SH. & MAMEDOV, A.V. 1972. Istorija
geologitcheskogo razvitija (History of geological devel-
opment). In: AZIZBEKOV, SH.A. (ed). Geologija SSSR.
Tom XLVII. Azerbajdzhanskaja SSR. Geologitcheskoe
opisanie (Geology of the USSR. Vol. XLVII. Azerbai-
janian SSR. Geological description), 441–502. Nedra,
Moskva. (in Russian)

BODIN, S., VERMEULEN, J., GODET, A. & FÖLLMI, K. 2006.
New data on the age of the installation of Urgonian-type
carbonates along the northern Tethyan margin: bios-

tratigraphy of the Chopf Member (Helvetic Alps, eastern
Switzerland). Comptes Rendus Geosciences, 338:
727–733.

BOGGS, S. 2006. Principles of Sedimentology and Strati-
graphy. Pearson Prentice Hall, Upper Saddle River, 662 pp.

CAREVIC, I., ABAD, M.T.K., LJUBOVIC-OBRADOVIC, D.,
VAZIRI, S.H., MIRKOVIC, M., ARYAEI, A.A., STEJIC, P. &
ASHOURI, A.R. 2013. Comparisons between the Urgoni-
an platform carbonates from eastern Serbia (Carpatho-
Balkanides) and northeast Iran (Kopet-Dagh Basin):
Depositional facies, microfacies, biostratigraphy, palaeo-
environments and palaeoecology. Cretaceous Research,
40: 110–130.

CATUNEANU, O. 2006. Principles of Sequence Stratigraphy.
Elsevier, Amsterdam, 375 pp.

CSÁSZÁR, G. 2002. Urgon formations in Hungary with spe-
cial reference to the Eastern Alps, the Western Car-
pathians and the Apuseni Mountains. Geologica Hun-
garica, ser. Geologica, 25: 1–209.

CURRY, G.B. & BRUNTON, C.H.C. 2007. Stratigraphic distri-
bution of brachiopods. In: SELDEN, P.A. (ed). Treatise on
Invertebrate Paleontology. Part H. Brachiopoda. Re-
vised. Vol. 6. Geological Society of America, 2901–3081.
University of Kansas, Boulder and Lawrence. 

GAMKRELIDZE, I.P. 1986. Geodynamic evolution of the
Caucasus and adjacent areas in Alpine time. Tecto-
nophysics, 127: 261–277.

GODET, A., FÖLLMI, K. B., BODIN, S., DE KAENEL, E., MA-
TERA, V. & ADATTE, T. 2010. Stratigraphic, sedimento-
logical and palaeoenvironmental constraints on the rise
of the Urgonian platform in the western Swiss Jura.
Sedimentology, 57: 1088–1125.

GODET, A. 2013. Drowning unconformities: Palaeoenviron-
mental significance and involvement of global process-
es. Sedimentary Geology, 293: 45–66.

GOLONKA, J. 2004. Plate tectonic evolution of the southern
margin of Eurasia in the Mesozoic and Cenozoic. Tecto-
nophysics, 381: 235–273.

GRADSTEIN, F.M., OGG, J.G., SCHMITZ, M. & OGG, G. (eds)
2012. The Geologic Time Scale 2012. Vols. 1-2. Elsevier,
Oxford, 1176 pp.

HAQ, B.U. 2014. Cretaceous eustasy revisited. Global and
Planetary Change, 113: 44–58.

HUCK, S., HEIMHOFER, U., IMMENHAUSER, A. & WEISSERT,
H. 2013. Carbon-isotope stratigraphy of Early Cretace-
ous (Urgonian) shoal-water deposits: Diachronous
changes in carbonate-platform production in the north-
western Tethys. Sedimentary Geology, 290: 157–174.

IDAKIEVA, V. & IVANOV, M. 2002. Koralovi postrojki v
Smotchanskata svita (Urgonski kompleks, Dolna Kreda)
okolo gr. Lovetch (tsentralna severna B’lgarija) (Coral
buildups in the Smotchanska Formation (Urgonian com-
plex, Lower Cretaceous)). Godishnik na Sofijskija uni-
versitet, Geologo-geografski fakultet, kniga 1 - geologi-
ja, 95: 31–45. (in Bulgarian)

ISMAIL-ZADEH, A.D. 2007. Gabbo-giperbazity i problema
ofiolitov Malogo Kavkaza. Nafta-Press, Baku, 262 pp.
(in Russian)

Taxonomic diversity dynamics of Early Cretaceous brachiopods and gastropods in the Azerbaijanian domains 25



JASAMANOV, N.A. 1978. Landshaftno-klimatitcheskie
uslovija jury, mela i paleogena Juga SSSR (Landscape-
climatic conditions of the Jurassic, the the Cretaceous,
and the Paleogene in the South of the USSR). Nedra,
Moskva, 224 pp. (in Russian)

KHALILOV, A.G. & ALIYEV, G.A. 1972. Nizhnij mel (Lower
Cretaceous). In: AZIZBEKOV, SH.A. (ed). Geologija
SSSR. Tom XLVII. Azebajdzhanskaja SSR. Geologitche-
skoe opisanie (Geology of the USSR. Vol. XLVII. Azer-
baijanian SSR. Geological description), 101–109.
Nedra, Moskva. (in Russian)

KHALILOV, A.G. & ALIYEV, G.A. 2007. Nizhnij mel. Malyj
Kavkaz. Obosnovanie stratigrafitcheskikh podrazdelenij
i regional’nye stratigrafitcheskie shkemy nizhnego mela.
Melovaja sistema (Lower Crecaeous. The Lesser
Caucasus. Arguing stratigraphic units and regional strati-
graphic scales of the Lower Cretaceous. Cretaceous
System). In: ALIZADEH, AK.A. (ed). Geologija Azerbaj-
dzhana. Tom I. Straigrafija, Tchast’ II. Mezozoj i kajno-
zoj (Geology of Azerbaijan. Vol. I. Stratigraphy. Pt. II.
Mesozoic and Cenozoic), 154–161. Nafta-Press, Baku.
(in Russian)

KIESSLING, W., FLÜGEL, E. & GOLONKA, J. 1999. Paleoreef
maps: Evaluation of a comprehensive database on
Phanerozoic reefs. American Association of Petroleum
Geologists Bulletin, 83: 1552–1587.

KIESSLING, W., SIMPSON, C. & FOOTE, M. 2010. Reefs as
Cradles of Evolution and Sources of Biodiversity in the
Phanerozoic. Science, 327: 196–198.

LONGINELLI, A. 1996. Pre-Quaternary isotope palaeoclima-
tological and palaeoenvironmental studies: science or
artifact? Chemical Geology, 129: 163–166.

LORDKIPANIDZE, M.B., ADAMIA, SH.A. & ASANIDZE, B.Z.
1984. Evoljutsija aktivnykh okrain okeana Tetis (Evo-
lution of the active margins of the Tethys Ocean). In: LI-
SITZIN, A.P. (ed). Paleookeanologija. Doklady 27
Mezhdunarodnogo geologitcheskogo kongressa (Pala-
eoceanology. Reports, 27th Internationlal Geological
Congress), 72–83. Nauka, Moskva. (in Russian)

LÖSER, H. 1996. Cretaceous corals - state of knowledge and
current research. Zentralblatt für Geologie und Paläon-
tologie, Teil I, 11/12: 1475–1485.

LÖSER, H. 2005. Stratigraphy of Cretaceous coral genera.
Neues Jahrbuch für Geologie und Paläontologie, Ab-
handlungen, 238: 231–277.

MASSE, J.-P. & FENERCI-MASSE, M. 2013. Bioevents and
palaeoenvironmental changes in carbonate platforms:
The record of Barremian “Urgonian” limestones of SE
France. Palaeogeography, Palaeoclimatology, Palaeo-
ecology, 386: 637–651.

MASSE, J.P., FENERCI, M. & PERNARCIC, E. 2003. Late
Barremian, Urgonian, sequences of Provence (SE Fran-
ce). Palaeogeography, Palaeoclimatology, Palaeoeco-
logy, 200: 65–81.

MASSE, J.-P., TÜYSÜZ, O., FENERCI-MASSE, M., ÖZER, S. &
SARI, B. 2009. Stratigraphic organisation, spatial distri-
bution, palaeoenvironmental reconstruction, and demise
of Lower Cretaceous (Barremian-lower Aptian) carbon-

ate platforms of the Western Pontides (Black Sea region,
Turkey). Cretaceous Research, 30: 1170–1180.

MILLAN, M.I., WEISSERT, H.J., OWEN, H., FERNANDEZ-
MENDIOLA, P.A. & GARCIA-MONDEJAR, J. 2011. The
Madotz Urgonian platform (Aralar, northern Spain):
Paleoecological changes in response to Early Aptian
global environmental events. Palaeogeography, Palaeo-
climatology, Palaeoecology, 312: 167–180.

PURDY, E.G. 2008. Comparison of taxonomic diversity,
strontium isotope and sea-level patterns. International
Journal of Earth Sciences, 97: 651–664.

ROLLAND, Y., GALOYAN, G., BOSCH, D., SOSSON, M.,
CORSINI, M., FORNARI, M. & VERATI, C. 2009. Jurassic
back-arc and Cretaceous hot-spot series in the Armenian
ophiolites – Implications for the obduction process.
Lithos, 112: 163–187.

ROLLAND, Y., SOSSON, M., ADAMIA, SH. & SADRADZE, N.
2011. Prolonged Variscan to Alpine history of an active
Eurasian margin (Georgia, Armenia) revealed by
40Ar/39Ar dating. Gondwana Research, 20: 798–815.

RUBAN, D.A. 2006. Diversity changes of the Brachiopods
in the Northern Caucasus: a brief overview. Acta
Geologica Hungarica, 49: 57–71.

RUBAN, D.A. 2011a. Diversity dynamics of Callovian-
Albian brachiopods in the Northern Caucasus (northern
Neo-Tethys) and a Jurassic/Cretaceous mass extinction.
Paleontological Research, 15: 154–167.

RUBAN, D.A. 2011b. Do outdated palaeontological data
produce just a noise? An assessment of the Middle
Devonian-Mississippian biodiversity dynamics in cen-
tral Asia on the basis of Soviet-time compilations.
Geologos, 17: 29–47.

RUBAN, D.A. & VAN LOON, A.J. 2008. Possible pitfalls in
the procedure for paleobiodiversity-dynamics analysis.
Geologos, 14: 37–50.

RUBAN, D.A., AL-HUSSEINI, M.I. & IWASAKI, Y. 2007.
Review of Middle East Paleozoic Plate Tectonics.
GeoArabia, 12: 35–56.

RUBAN, D.A., FORSTER, A. & DESMARES, D. 2011. Late
Cretaceous marine biodiversity dynamics in the Eastern
Caucasus, northern Neo-Tethys Ocean: regional imprints
of global events. Geološki anali Balkanskoga poluostr-
va, 72: 29–46.

SCOTESE, C.R. 2004. A Continental Drift Flipbook. Journal
of Geology, 112: 729–741.

SEPKOSKI, J.J. 1993. Ten years in the library: New data con-
firm paleontological patterns. Paleobiology, 19: 43–51.

SEPKOSKI, J.J. 2002. A compendium of fossil marine animal
genera. Bulletins of American Paleontology, 363: 1–560.

SHIKHALIBEYLI, E.SH. 1972. Polozhenie Azerbajdzhana v
obtschej strukture Kavkaza i sopredel’nykh sklad-
tchatykh oblastej (Position of Azerbaijan in the general
structure of the Caucasus and adjacent regions). In:
AZIZBEKOV, SH.A. (ed), Geologija SSSR. Tom XLVII.
Azebajdzhanskaja SSR. Geologitcheskoe opisanie
(Geology of the USSR. Vol. XLVII. Azerbaijanian SSR.
Geological description), 286–290. Nedra, Moskva. (in
Russian)

DMITRY A. RUBAN26



STAMPFLI, G.M. & BOREL, G.D. 2002. A plate tectonic model
for the Paleozoic and Mesozoic constrained by dynamic
plate boundaries and restored synthetic oceanic isochrons.
Earth and Planetary Science Letters, 196: 17–33.

STEIN, M., WESTERMANN, S., ADATTE, T., MATERA, V.,
FLEITMANN, D., SPANGENBERG, J.E. & FÖLLMI, K.E.
2013. Late Barremian–Early Aptian palaeoenvironmen-
tal change: The Cassis-La Bedoule section, southeast
France. Cretaceous Research, 37: 209–222.

WESTERMANN, G.E.G. 2000. Marine faunal realms of the
Mesozoic: review and revision under the new guidelines
for biogeographic classification and nomenclature.
Palaeogeography, Palaeoclimatology, Palaeoecology,
163: 49–68.

Резиме

Динамика таксономске разноврсности
доњокредних брахиопода и пужева у
Азербејџанским областима Малог
Кавказа (Нео-Тетис)

Фосилни налази Кавказа, велике области која се
протеже између Црног мора и Каспијског мора, је
користан за анализу биотичке еволуције креде.
Брахиоподи и пужеви су чести у доњокредним на-
слагама у Азербејџанским областима Малог Кав-
каза. Ове фосилне групе су погодне за анализу
регионалне динамике таксономске разноврсности
као и за њено даље поређењу на глобалним нивоу.
Азербејџанске области Малог Кавказа обухватају
Сомхит-Агдам, Севан-Карабах и Мисхан-Кафан
тектонске зоне. Седименте доње креде чине кар-
бонати и вулканокластити, који доминирају у
сукцесијама укупне дебљине од ~ 1500 m и више.
У овој студији коришћени су подаци који се од-
носе на регионално и стратиграфско распростра-
њење доњокредних брахиопода и пужева. Сачи-
њене су две регионалне базе података. Прва
обухвата стратиграфско распрострањење 31 бра-
хиоподске врсте, који припадају 14 родова. Друга
база података приказује стратиграфско распро-
страњење 40 врста пужева који припадају 31 роду.
Квантитативна анализа обухватила је процену
укупне разноврсности таксона, као број њиховог
појављивања и ишчезавања током доње креде.
Број брахиоподских таксона значајно се променио
у Азербејџанској областима Малог Кавказ за вре-
ме доње креде. Из берјаских и валандинских
седимената познато је само неколико брахиопод-
ских таксона. Међутим, укупна разноврсност
брахиопода повећава се у отриву, а дуплира у ба-
рему. Током апта брахиоподске заједнице поново
постају сиромашне, а у албу су потпуно непознате.
Број гастроподских таксона такође варира током

доње креде. Први гастроподски таксон у
проучаваном простору појавио се у отриву. Ба-
ремски век се карактерише значајном радијацијом
пужева. Током апта њихова укупна разноврсност
опада и упола је мања, мада су ипак и даље ре-
лативно разноврсни. Наласци гасторопода нису
потврђени из албских наслага проучаваног под-
ручја. У албским седиментима проучаваног подру-
чја пужви потпуно изостају. Поређење динамике
регионалне таксономске разноврсности ове две
групе морских бентоских бескичмењака указује на
то да су обе групе достигле максимум у укупном
броју врста и генеричке разноврсности у брему.
Међутим, код брахиопода је дошло до постепене
радијације и бржег опадања  разноврсности, док је
код пужева радијација била израженија и било је
присутно постепено опадање разноврсности так-
сона. Постојала је фундаментална разлика између
регионалне и глобалне динамике диверзитета како
код брахиопода тако и код пужева. Штавише, ови
фосили показују већу сличност у променама
укупног броја родова на регионалном нивоу него
што је то био случај на глобалном нивоу. Мало је
вероватно да су регионалне трансгресије биле
главни фактор који је контролисао динамику ре-
гионалне разноврсности брахиопода и јежева.
Занимљиво је да глобални диверзитет брахиопода
и пужева такође не одговарај дугорочним проме-
нама нива мора. Развој спрудних екосистема у
барему би могао да буде објашњење за велику
разноврсност брахиопода и пужева у односу на от-
ривске и аптске интервале. На глобалном нивоу
барем није познат као век са највећим распростра-
њењем  спрудова. Њихова бројност је постепено
расла током доње креде, али су врхунац достигли
тек крајем ове епохе. Вероватно да регионални
раст спрудних екосистема у барему објашњава
због чега је максимум разноврсности морских бен-
тоских бескичмењака забележен у Азербејџан-
ским областима Малог Кавказа али не и глобално
у овом беку. Вјероватно, регионални раст спруд-
них екосистема само у Барему објашњава зашто
максимална разноврсност морских бескичмењака
бентосним је регистрована у Азербејџанским до-
менима Мали Кавказ, али не глобално у овом кату.
Сличност у динамици разноврсности брахиопод-
ских таксона између Азербејџанских области
Малог Кавказа и Северног Кавказа је индиректан
доказ њихове близине током доње креде. Даља
истраживања би требало да имају за циљ процену
доњокредне динамике диверзитета фосилних
група као што су амонити и белемнити. Структура
секвентне стратиграфије као и промене палео-
средине такође захтевају прецизну реконструкцију
како би могло да се суди о могућој спољашњој
контроли фосилног диверзитета.

Taxonomic diversity dynamics of Early Cretaceous brachiopods and gastropods in the Azerbaijanian domains 27



DMITRY A. RUBAN28

Appendix 1. Stratigraphical distribution of Early Cretaceous brachiopods and gastropods in the Azerbaijanian domains of
the Lesser Caucasus. Based on data from AKOPJAN & KHALILOV (1986) and ALI-ZADEH (1988) with improvements. See text
for more explanations.
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Appendix 2. Stratigraphical distribution of Early Cretaceous coral genera in the Azerbaijanian domains of the Lesser
Caucasus. Only Barremian and Aptian taxa were reported from this region. Based on data from ALI-ZADEH (1988) with
improvements.




