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Abstract

Interregional tracing of trends and events in the biotic evolution is an important task of modern palaeobiology. In Soviet 
times (1917–1991), numerous palaeontological data have collected for the territory of Russia and neighbouring U.S.S.R. 
countries. Later, these data were compiled and published in a series of reference volumes.  Although this information 
cannot be updated in a conventional way, it remains valuable for quantitative analyses, particularly because of its 
comprehensive  and unique character. Assessment of the previously collected data on the stratigraphic distribution of 
Middle Devonian-Mississippian marine invertebrates in three regions of central Asia (central Kazakhstan, Uzbekistan 
and Tajikistan) reveals some general patterns of biodiversity dynamics. The total number of genera generally declined 
during the Givetian-Famennian, whereas a remarkable diversity peak occurred in the Visean. This is consistent with 
the global pattern and, thus, permits to hypothesize a regional signature of the global trends. Changes in the extinction 
rate differ, however, between central Asia and the Earth in its entirety, which may be explained particularly by biases 
in either the regional or the global records. Evidence of the Givetian and Frasnian/Famennian mass extinctions is found 
in the three regions under study. Results of this tentative study indicate important directions for further research and 
suggest that central Asia is a highly important domain for studies of mid-Palaeozoic biodiversity dynamics.
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1. Introduction
Quantitative assessment of biodiversity re-

mains the principal direction of modern pal-
aeobiology. It allows to recognize both some 
main evolutionary trends and key events (radi-
ations, mass extinctions, major turnovers, etc.) 
in the history of life. The studies by Sepkoski et 
al. (1981), Sepkoski (1993), Benton (2001), Pe-

ters & Foote (2001), and Purdy (2008) demon-
strated the efficacy of this approach on a global 
scale. However, the reconstructed patterns of 
palaeobiodiversity dynamics require an accu-
rate interregional tracing. This is the case, for 
example, for the Frasnian/Famennian mass 
extinction, which is well-documented (Raup & 
Sepkoski, 1982; Buggisch, 1991; McGhee, 1996; 
Hallam & Wignall, 1997; House, 2002; Purdy, 
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2008), but still lacks an adequate place in the 
context of different palaeogeographical do-
mains (Racki, 2005).

When analysis of new palaeontological data 
contributes to the quantitative assessment of 
palaeodiversity, older – possibly partly outdat-
ed – data from poorly known regions should 
not be abandoned. In the former U.S.S.R, a huge 
amount of high-quality (by the then standards) 
information about the stratigraphic distribu-
tion of fossils had accumulated. An important 
tradition of the Soviet time (1917–1991) geo-
science was the publication of compilations of 
the available geological and palaeontological 
data under supervision of top professionals. 
Examples of such compilations are the dozens 
of volumes in the series ’Geology of the USSR’, 
’Stratigraphy of the USSR’, etc., as well as nu-
merous descriptive notes supplied to geologi-
cal maps and stratigraphical correlations tables 
that were published with open access. They 
have remained inaccessible for the interna-
tional scientific community, however, because 
of their publication in Russian. These publica-
tions should nevertheless still be regarded as 
precious sources of information, ready for pa-
laeobiological assessment.

Unfortunately, part of these compilations 
are now partly outdated. As they contain only 
taxonomic lists without descriptions and illus-
trations, it seems difficult, if possible at all, to 
check the correct identification of specimens 
and – if necessary – to improve them. It might 
be argued that any new analysis of these old 

data will produce just a noise, but such a judg-
ment seems unjustified. The comprehensive-
ness of the compilations and their contents 
of high-quality data, which would otherwise 
never be updated, requires consideration of 
the question whether they should not deserve 
to become included in present-day studies. Of 
course, many other monographs and compen-
dia including taxonomic descriptions and illus-
trations were published in Soviet times (e.g., 
Morozova, 1970; Grunt & Dmitriev, 1973), but 
there is no guarantee that they include all taxa 
from the above-mentioned compilations, and 
relationships between the various information 
sources can therefore not always be traced. One 
might thus state that comprehensive publica-
tions without taxonomic descriptions and il-
lustrations on the one hand and palaeontologi-
cal monographs on the other hand are different 
sources of information for palaeobiodiversity 
investigations. Specialists in the systematics 
and palaeobiology of particular fossils groups 
will, indeed, prefer ’classical’ monographs, but 
more general palaeobiologists should not leave 
the other compilations unstudied.

The present contribution has two objectives. 
First, it aims at demonstrating a possible way 
to use the palaeontological data from Soviet 
time. Second, it provides an example of such 
an analysis, which deals with information on 
Middle Devonian to Mississippian (397.5–
318.1 Ma) marine invertebrates from central 
Asia, more specifically central Kazakhstan, Uz-
bekistan and Tajikistan (Fig. 1). This example 
will show that these partly outdated data can 
help to recognise regional signatures of global 
trends and events.

2. Geological setting

The palaeontological information consid-
ered in the present contribution characterizes 
a large region delimited by political bounda-
ries. It is thus related to particular countries, 
rather than to geological domains. It should 
be noted, however, that the occurrence of most 
of the Middle Devonian-Mississippian fossils 
treated in the present analysis are connected 
in the original data sources to major tectonic 

Fig. 1. Location of the territory considered in the present 
study (shaded in light grey).
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structures, which simplifies the task of geologi-
cal delineation of the study area.

Geographically, the study area embraces 
the central part of Kazakhstan and entire Uz-
bekistan and Tajikistan (Fig. 1). Geologically, 
this territory is highly diverse and it comprises 
several structural domains; the most impor-
tant ones are the Kazakh terranes, the Tien 
Shan (western part), and the Pamirs. Devo-
nian and Carboniferous deposits, both marine 
and terrestrial, are extensive (Zhamojda, 1968; 
Nalivkin et al., 1973; Baratov, 1976; Tuljaga-
nov & Jaskovitch, 1980; Bespalov & Kostenko, 
1981a,b; Orlov & Bespalov, 1981). The various 
units have different lithologies, thickness, and 
facies (Fig. 2). Generally, these deposits are 
mixed siliciclastics, carbonates (less frequent), 
and volcanics/volcaniclastics in the Middle-
Upper Devonian interval and carbonates with 
some siliciclastics in the Mississippian interval. 
The proportion of carbonates increases south-
wards, and this lithology dominates the entire 
Middle Devonian-Mississippian succession in 
the central Pamirs. Unfortunately, the lack of 
appropriate plate-tectonic reconstructions (see 
below) prevents the precise reconstruction in 

time and space of the sedimentary and palaeo-
geographical development of central Asia.

Regarding palaeotectonics, central Asia is 
a heterogenous region. The available plate-tec-
tonic reconstructions (Şengör & Natal'in, 1996; 
Kalvoda, 2002; Bazhenov et al., 2003; Stamp-
fli & Borel, 2002; Buslov et al., 2004; Scotese, 
2004; Torsvik & Cocks, 2004; Ruban et al., 2007; 
Abrajevitch et al., 2008; Biske & Seltmann, 2010) 
leave some uncertainty with respect to their 
nature, which is especially well-demonstrated 
in the syntheses by Torsvik & Cocks (2004) and 
Ruban et al. (2007). The nomenclature of ter-
ranes is yet to be developed, and even an ap-
proximate relative position of tectonic blocks in 
the mid-Paleozoic remains debated or simply 
unclear. It seems that central Kazakhstan, Uz-
bekistan, and Tajikistan constitute collages of 
terranes (many are small in size), which formed 
gradually through the Paleozoic-Mesozoic. 
The Kazakh terranes were a particular tectonic 
domain, whereas many other terranes were 
parts of terrane chains (like Hun, Cimmeria) 
delivered from the Gondwanan margin of the 
Tethyan oceans (Proto-Tethys, Palaeo-Tethys, 
Neo-Tethys) to the Laurussian margin. In the 

Fig. 2. Chronostratigraphy of the Middle Devonian-Mississippian interval (after Ogg et al., 2008) and correlation of 
some representative composite sections of central Asia (regional stratigraphic data are taken from Baratov, 1976; 
Tuljaganov & Jaskovitch, 1980; Orlov & Bespalov, 1981). Thickness (in metres) is indicated to the right of the col-
umns.
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Middle Devonian-Mississippian, the Kazakh 
terranes were situated between the Khanty-
Mansi, Asiatic and Palaeo-Tethys oceans. 
Some other terranes were probably already at-
tached to Laurussia, whereas others were still 
anchored in the vicinity of Gondwana.

3. Material and methods

The Soviet-time palaeontological compila-
tions often look like stage-by-stage or forma-
tion-by-formation lists of taxa (either all known 
or the most common). It should be noted that 
commonly no occurrence of a particular taxon 
is mentioned for a particular section. Although 
this complicates the stratigraphical and ’pure’ 
palaeontological use of these compilations, 
these regional datasets are advantageous rath-
er than disadvantageous for palaeobiodiversity 
assessments, as data from a relatively large re-
gion are evidently always more complete than 
those from an individual section. There are, 
however, also some pitfalls for the quantitative 
treatment of the Soviet-time palaeontological 
compilations. 

First, the data are usually partly outdated in 
terms of both fossil systematics and stratigraph-
ic framework. The absence of plates with fossil 
figures as well as of references to the original 
taxonomic descriptions and/or collections pre-
vents checking of these data, and the only pos-
sible way is to use them ’as is’, taking the pos-
sible uncertainties for granted. The stratigraphic 
framework can, fortunately, commonly be cor-
related with the modern chronostratigraphy. 

Second, the data may be affected by ‘artifi-
cial’ taxonomy. The Soviet scientific commu-
nity was largely isolated from the international 
community, and specialists didn't have free ac-
cess to all publications and all collections in the 
western world. Consequently, some taxa re-
ceived names different from those adopted by 
specialists from other countries, whereas some 
other taxa were subdivided with more or less 
precision than necessary. This problem was 
particularly typical for species, as suggested by 
the present author's experience with data revi-
sion, and it can be solved by considering only 
genera and higher taxa. 

Third, although the Soviet-time palaeon-
tological compilations generally do not suffer 
from sampling deficiencies (broad regional-
scale palaeontological investigations were 
common during Soviet times), they may be 
incomplete. Two types of such incomplete-
ness can be distinguished. The first type is, 
as mentioned above, that only common taxa 
were sometimes considered in the compila-
tions. This may or may not be truly important 
in palaeobiodiversity assessments: as shown 
by Ruban (2005), the very outdated and very 
incomplete datasets that record the most com-
mon fossils that were available already in the 
mid–19th century, tend to allow recognition of 
some of the key trends and events in the Me-
sozoic biodiversity dynamics that are known 
today. The second type of incompleteness is 
related to the common impossibility to incor-
porate data from the compilations in data sets 
accumulated later. Additionally, biases linked 
to facies distribution and rock volume, which 
are common for many fossil records (e.g., Krug 
& Patzkowsky, 2005; Wall et al., 2009), cannot 
always be avoided.

The above-mentioned pitfalls diminish the 
usability of palaeontological information from 
the Soviet-time compilations, but do not im-
ply that these compilations are not unique or 
can be re-placed by any comparable dataset. 
Obviously, no guarantee exists that all fossils 
of which the names exist in the compiled lists, 
can be re-sampled, because this is impossible 
or almost each palaeontological field study. 
The compilations thus should be considered as 
a basis for a peculiar type of assessment of bio-
diversity dynamics.

When the partly outdated data sets are 
used, however, without mentioning in how 
far are they outdated or correct, the measured 
changes in the fossil numbers can be treated for 
hypothetical models of biodiversity dynam-
ics only. If the recorded pattern is consistent 
with that known from the global or any other 
well established regional record, it may be as-
sumed that the ’old’ data are not only princi-
pally correct, but also provide new evidence. 
If, on the other hand, no consistency is present, 
this means that either the data are invalid or 
a regional signature of a large-scale trend or 
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event is absent. one should also keep in mind, 
however, that it is likely that global mass ex-
tinctions were heterogeneous in space, and 
that they thus might either appear in particu-
lar regions or not (Krug & Patzkowsky, 2007; 
Bonelli & Patzkowsky, 2008; Jablonski, 2008). 
The interpretation of biodiversity dynamics on 
the basis of the Soviet-time palaeontological 
compilations therefore allows some hypothe-
ses (Fig. 3) which require further testing. These 
hypotheses may be crucial for interregional 
tracing of trends and events in the absence of 
other reliable evidences from major regions.

The present contribution deals with palae-
ontological data concerning the Middle Devo-
nian-Mississippian marine invertebrates from 
central Kazakhstan, Uzbekistan, and Tajikistan. 
These data were originally published in de-
scriptive notes to maps of the above territories 
by Baratov (1976), Tuljaganov & Jaskovitch 
(1980), Bespalov & Kostenko (1981a,b), and 
Orlov & Bespalov (1981). It is not the intention 
to include here all available palaeontological 
information from the study areas, but to give 
examples of the usability of the Soviet-time 
compilations. The five just-mentioned studies 

have been chosen at random. Exceptions are 
the volumes by Bespalov & Kostenko (1981a,b) 
and Orlov & Bespalov (1981), which constitute 
a single dataset relevant to one region, but di-
vided over three portions. Of course, other spe-
cialists might choose different compilations, 
and, if doing so, they might take advantage 
of the present contribution that provide them 
with a simple template for the purpose.

The distribution of genera per stage was 
compiled here from these sources ’as is’, i.e., 
without corrections. A total of 338 genera 
from central Kazakhstan, 188 genera from Uz-
bekistan, and 141 genera from Tajikistan are 
considered in Appendices 1–3 of the above-
mentioned works, in which the occurrence of 
a genus in a stage is weighed with a value of 
1.00. Some taxa occur in formations of which 
the age is defined as a range, e.g., Frasnian-Fa-
mennian. In such a case, an equal probability 
of genus occurrence in each stage of the given 
range is presumed. If a genus is indicated for 
a formation which is Frasnian-Famennian in 
age, the occurrence of this genus in the Fras-
nian is weighed with the value 0.5, and the 
same value is assigned to the Famennian. This 

Fig. 3. Consistency of regional and global 
palaeobiodiversity patterns and its pos-
sible interpretation in the case of partly 
outdated data.
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probabilistic approach may bring some uncer-
tainty but allows to deal with the original data 
properly.

Two patterns are measured in this study. 
These include the total biodiversity dynam-
ics, which is calculated as the total number of 
genera in the various stages, and the extinction 
rate, which is calculated as the number of gen-
era that disappear in a stage and that do not re-
appear later during the studied time interval. It 
should be noted that this study deals with more 
or less true taxa extinctions, not temporary dis-
appearances. As no data for the post-Missis-
sippian are involved, the extinction rate cannot 
be measured for the Serpukhovian (see Ruban 
& Van Loon, 2007, for an explanation). The 
regional patterns are further compared with 
the global ones that were recorded by Purdy 
(2008), whose assessment of the global biodi-
versity dynamics at a generic level is based on 
the famous database by Sepkoski (2002). This 
comparison makes it possible to hypothesize 
about a possible regional signature of global 
trends and events, taking into account all pos-
sible uncertainties in the available palaeonto-
logical data. Although the database by Sepko-
ski (2002) may be judged outdated, alternative 
constraints by Alroy et al. (2008) involve some 
other approach (data modelling), and it is con-
sequently questionable whether these new pal-
aeobiodiversity estimates are compatible with 
the results of a regional study like this.

The Soviet-time compilations used for the 
purposes of this study are based on a regional 
stratigraphic framework, which does not differ 
significantly from the modern chronostratig-
raphy detailed by Ogg et al. (2008). The only 
major difference occurs in the late Mississip-
pian. The stratigraphic intervals of the Visean 
and Serpukhovian stages mentioned here may 
be slightly different from the time intervals 
of these stages in the modern geological time 
scale.

4. Results

The available data allow to hypothesize 
about significant changes in the total diversi-
ty of marine invertebrates during the Middle 

Devonian-Mississippian in central Asia (Fig. 
4; Table 1). A slight increase in the number of 
genera in the Givetian, followed by a similarly 
weak decline in the Frasnian-Famennian and 
a diversity peak in the Tournaisian-Visean, 
are found for central Kazakhstan. Compara-
ble developments are found for Uzbekistan 
and Tajikistan, but with some exceptions: in 
none of these two regions, the Givetian shows 
a rise in diversity, and in Tajikistan the marine 
fauna began to radiate already in the Famen-
nian, and not in the Tournaisian as in central 
Kazakhstan and Uzbekistan. Such a similarity 
of three regional curves delineated on the ba-
sis of different datasets itself implies a reliable 
reconstruction. The global changes in marine 
biodiversity through the same time interval in-
clude an Eifelian-Famennian decline in the total 
number of genera and a Visean diversity peak 
(Purdy, 2008). This pattern roughly matches 
the regional biodiversity dynamics measured 
with the Soviet-time data from central Asia 
(Fig. 4). The only principal difference concerns 
the proportions of the curves. Whereas the Vi-
sean diversity of marine invertebrates exceeds 
more or less significantly that of the Givetian in 
central Kazakhstan, Uzbekistan and Tajikistan, 
the global data (Purdy, 2008) indicate a compa-

Fig. 4. Total global and central Asian marine Middle De-
vonian-Mississippian biodiversity dynamics. The glo-
bal palaeobiodiversity is given roughly after Purdy 
(2008), whose measurements are based on data com-
piled by Sepkoski (2002). 
CK = central Kazakhstan, UZ = Uzbekistan, TA = 
Tajikistan;  Ei = Eifelian, Gi = Givetian, Fr = Frasnian, 
Fm = Famennian, To = Tournaisian, Vi = Visean, Se = 
Serpukhovian.
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rable number of genera for these time intervals 
(Fig. 4).

The above considerations allow an interpre-
tation of the regional evidence from the central 
Asian regions on the basis of the above-men-
tioned conceptual assumptions (Fig. 3). The 
similarity of the regional biodiversity dynam-
ics with the global one allows to hypothesize 

that even partly outdated palaeontological 
data can indicate a regional signature of the 
global patterns. This implies that the fossil 
records of central Kazakhstan, Uzbekistan and 
Tajikistan are potentially very important for 
tracing trends and events in the Middle Dev-
onian-Mississippian dynamics of the marine 
invertebrate biodiversity.

The available data also allow to hypothesize 
about not less strong and even more frequent 
changes in the extinction rate among marine 
invertebrates in central Asia during the Mid-
dle Devonian-Mississippian (Fig. 5; Table 2). 
In Central Kazakhstan, the peaks of extinctions 
were reached in the Frasnian and the Tournai-
sian. In Uzbekistan, such peaks are found for 
the Givetian, the Famennian, and the Visean. 
In Tajikistan, only one peak occurs, viz. in the 
Frasnian, preceded by a very high extinction 
rate in the Givetian. The compiled Soviet-time 
palaeontological data from central Asian re-
gions therefore do not allow to identify any 
common pattern of the extinction rate. In the 
global record, the number of extinctions was 
highest in the Frasnian, and it remained high in 
the Famennian before it accelerated further the 
Visean (Purdy, 2008). Such a pattern does not 
match completely any regional pattern (Fig. 5). 
the lack of consistency of the involved curves 
leads to several hypothesis (Fig. 3). A weak (if 

Table 1. Total marine Middle Devonian-Mississippian biodiversity (number of genera) in central Asia. Some values are 
incomplete because of probabilistic approach used in this study; see text for more explanations.

Eifelian Givetian Frasnian Famennian Tournaisian Visean Serpukhovian
central Kazakhstan 35.00 48.00 44.50 38.30 111.80 116.00 50.00
Uzbekistan 44.05 31.65 29.45 18.95  33.50  71.50 31.00
Tajikistan 24.10 23.00 12.50 17.50  21.50  35.25 31.50

Fig. 5. Extinction rate (number of genera that became ex-
tinct during the stage divided through the total ge-
neric diversity of this stage * 100%) among Middle 
Devonian-Mississippian marine fossils in central Asia 
and globally. The global extinction rate is calculated 
roughly on the basis of the results of Purdy (2008), 
whose measurements are based on data compiled by 
Sepkoski (2002). See Figure 4 for abbreviations of re-
gions and stages.

Table 2. Number of generic extinctions and extinction rate (number of genera went extinct during the stage / total 
generic diversity of this stage * 100%) among Middle Devonian-Mississippian marine fossils in central Asia. Some 
values are incomplete because of probabilistic approach used in this study; see text for more explanations.

Eifelian Givetian Frasnian Famennian Tournaisian Visean Serpukhovian
Number of extinction

central Kazakhstan 19.5 29.0 31.5 20.00 70.8 58.5 –
Uzbekistan 15.5 19.1 13.0  9.45 13.0 43.0 –
Tajikistan 14.0 19.0 11.0 11.50 11.0 17.5 –

Extinction rate (%)
central Kazakhstan 56.0 60.0 71.0 52.00 63.0 50.0 –
Uzbekistan 35.0 60.0 44.0 50.00 39.0 60.0 –
Tajikistan 58.0 83.0 88.0 66.00 51.0 50.0 –
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any) appearance of the global trends and events 
cannot be explained by palaeoenvironmental 
specificity, because the same specificity would 
restrict in this case a regional appearance of the 
total biodiversity changes. It is more likely that 
either the global diversity dynamics of marine 
invertebrates during the Middle Devonian-
Mississippian had a mechanism (balance be-
tween new appearances and extinctions) that 
was different in space – i.e., biodiversity chan-
ges were spatially complex in terms of Jablon-
ski (2008) or the regional data are so biased that 
they do not allow a correct interpretation. It is 
worth mentioning here that the extinction rate 
is difficult to be reconstructed correctly (e.g., 
Boucot, 2006), and thus an incorrect picture of 
both the regional and global records cannot be 
excluded.

A particular feature of the Middle Devoni-
an-Mississippian was a series of mass extinc-
tions. This fact makes any new assessment of 
biodiversity dynamics for this time interval 
truly important. It may be true that it is justi-
fied that the Frasnian/Famennian catastrophe 
is the most well-known (Copper, 1977, 1986; 
2002; Raup & Sepkoski, 1982; Becker et al., 
1991; Buggisch, 1991; Wang et al., 1991 Beck-
er & House, 1994; McGhee, 1996; Hallam & 
Wignall, 1997; House, 2002; Racki et al., 2002; 

Racki, 2005; Bambach, 2006; Purdy, 2008), 
but two other biotic collapses should not be 
neglected. These took place during the Give-
tian (Taghanic) (Walliser, 1996; House, 2002) 
and the Devonian/Carboniferous; the latter 
is somewhat undervalued (Racki 2005) but 
nevertheless a true mass extinction (Hallam & 
Wignall, 1997; Caplan & Bustin, 1999; House, 
2002). The Soviet-time data from central Asia 
and the above-mentioned assessment of biodi-
versity performed on their basis (Figs. 4, 5) jus-
tify questioning the regional signature of these 
three events (Table 3). In the just-mentioned lit-
erature on these events, two kinds of evidence 
of a biotic collapse are considered, namely 
a decrease in the total diversity after the events 
(i.e., in the succeeding stage), and acceleration 
of the extinction rate contemporaneously with 
the event (i.e., in the same stage). 

Our analysis supports the hypothesis that 
more or less clear evidence of the Givetian mass 
extinction is available from all central Asian re-
gions under consideration here, being strong-
est for Tajikistan. The Frasnian/Famennian 
mass extinction is also recorded elsewhere, but 
somewhat weaker. It appears that this biotic 
catastrophe was the most severe in central Ka-
zakhstan. The Devonian/Carboniferous event 
is not documented in the available datasets, 

Table 3. Evidence of mass extinction and biotic crises among marine invertebrates in central Asia.

Mass extinctions/biotic crises Decrease in total generic diversity 
after the event

Increase in extinction rate contempo-
raneously with the event

central Kazakhstan
Givetian minor minor

Frasnian/Famennian minor minor
(but extinction rate was the highest)

Devonian/Carboniferous (Famen-
nian/Tournaisian) no no

Uzbekistan
Givetian not significant significant
Frasnian/Famennian significant no
Devonian/Carboniferous (Famen-
nian/Tournaisian) no minor

Tajikistan
Givetian significant significant

Frasnian/Famennian no minor
(but extinction rate was the highest)

Devonian/Carboniferous (Famen-
nian/Tournaisian) no

no
(but extinction rate remained rela-

tively high)
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although some weak indications of this event 
are found in Uzbekistan and Tajikistan. One 
should note, however, that the extinction rate 
revealed by the partly outdated data seems 
questionable (see above), and that the ultimate 
evidence in all cases is therefore the signal 
provided by changes in the total diversity of 
marine invertebrates. If only these changes are 
taken into account, one may conclude that the 
Givetian and the Frasnian/Famennian mass 
extinctions left an imprint, indeed, on the bi-
otic evolution in central Asia. This evidence 
of these global events validates the analytical 
results of the partly outdated regional records 
and makes them potentially important for the 
global mapping of these mass extinctions. 

The absence or weakness of the Devonian/
Carboniferous event in the regional records 
may by interpreted following one of four pos-
sible hypotheses suggested for such a case (see 
Fig. 3). It is sensible to add here that this event 
might have been a short-term phenomenon and 
that a stage-by-stage calculation as carried out 
here consequently does not document it. This 
hypothesis seems to be realistic, because the 
biodiversity curve proposed by Purdy (2008), 
which has the same resolution as our regional 
curves, does not indicate any diversity decline 
linked with the Devonian/Carboniferous mass 
extinction. Purdy (2008) reports, however, 
a high extinction rate in the Famennian. It is 
worthwhile mentioning that the latter event 
has also been recorded by other studies (Racki, 
2005, 2009; Bambach, 2006).

Although the valuation of influences of re-
gional factors and preservation peculiarities 
on palaeobiodiversity estimates is not on ob-
jective of the present contribution, it should be 
noted here that the relatively higher diversity 
in the Mississippian stages (Fig. 4) coincides 
with extensive carbonate deposition (Fig. 2). 
If carbonate successions are more complete 
(because of palaeoenvironments favourable 
for both carbonate production and growth or 
better preservation of organisms), the evidence 
from Tajikistan seems to be the most realistic, 
because Middle Devonian-Mississippian sedi-
mentary successions of this region are domi-
nated by carbonates (e.g., Baratov, 1976).

5. Discussion

The assessment of Middle Devonian-Missis-
sippian biodiversity dynamics in central Asia 
on the basis of Soviet-time compilations led to 
the above hypotheses. The next question con-
cerns the usability of these hypotheses. The 
similarity of the regional and global curves 
(Fig. 4) suggests that the global patterns left 
there signals also in central Asia. Taking into 
account the palaeotectonic position of these 
terranes (central Kazakhstan, Uzbekistan and 
Tajikistan) at the margins of three large oceans 
(Şengör & Natal'in, 1996; Kalvoda, 2002; Bazhe-
nov et al., 2003; Stampfli & Borel, 2002; Scotese, 
2004; Torsvik & Cocks, 2004; Ruban et al., 2007; 
Abrajevitch et al., 2008; Biske & Seltmann, 
2010), it may be presumed that the ecosystems 
of these oceans experienced the same biotic 
changes as elsewhere. Moreover, the mutual 
resemblance of the biodiversity-dynamics pat-
terns in these regions (Fig. 4) implies the ab-
sence of significant differences in biodiversity 
dynamics between the northern and southern 
margins of the Palaeo-Tethys. The global signa-
tures of the Frasnian/Famennian mass extinc-
tion were mapped by Racki (2005). Evidence of 
this catastrophe comes from North America, 
western Europe, southern China and western 
Australia, but the remaining ’blank space’ is 
still very large. The hypothesis about a region-
al signature of the Frasnian/Famennian event 
in central Asia therefore fills a huge gap in the 
palaeogeographical tracing of this mass extinc-
tion, even though some previous studies (e.g., 
Veimarn et al., 1997) already reported some 
relevant events. The Givetian mass extinction 
is less known, and our hypothesis about its re-
gional signature in central Asia consequently 
supports its actual occurrence.

All above hypotheses require, obviously, 
further testing. Assessment of the Soviet-time 
palaeontological compilations provides just 
tentative regional evidence of biodiversity 
changes and mass extinctions, but it also indi-
cates directions for further research. With new 
information about the possible presence/ab-
sence of global trends and events in particular 
regions, it is easier to focus future investiga-
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tions on similarities and discrepancies between 
the regional and global fossil records.

6. Conclusions

Soviet-time palaeontological compilations 
provide data that allow to perform (or to im-
prove) analysis of palaeobiodiversity dynam-
ics. Particularly, these data may facilitate in-
terregional tracing of key trends and events 
by changes of the number of genera. When re-
gional patterns are consistent with global ones, 
a regional signature of these trends and events 
can be hypothesized.

The assessment of the Middle Devonian-
Mississippian biodiversity dynamics in three 
regions of central Asia on the basis of Soviet-
time compilations, which involve partly out-
dated palaeontological data, produces more 
than just noise. The results of the present study 
allow to hypothesize about a regional signa-
ture of the key global trends of changes in the 
number of marine invertebrates. Similarly, 
the results indicate the actual occurrence of 
the Givetian and Frasnian/Famennian events 
in central Asia; they thus contribute to their 
interregional tracing. Changes in the extinc-
tion rate are inconsistent if the regions under 
study are compared with the global data. No 
evidence of the Devonian/Carboniferous mass 
extinction is found regionally. All these results 
suggest directions for further research. With-
out hypotheses and assumptions (i.e., tentative 
biodiversity reconstructions) it will, even if the 
hypotheses will be confirmed only partly by 
future investigations, be difficult to assign val-
uable types of biodiversity-dynamics research 
to the three regions of central Asia.
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Acanthosphaera 1.00
Acantophyllum 1.00
Acratia 1.00
Acratina 1.00
Acrospirifer 1.00
Actinostroma 1.00 1.00
Adolfia 1.00
Allorisma 1.00 1.00
Alveolitella 1.00
Alveolites 1.00 1.00 1.00
Ambocoelia 1.00
Ammodiscus 1.00
Amphipora 1.00
Amphisphaera 0.50 0.50
Amplexocarinia 0.50
Anopliopsis 0.50 0.50
Anthracoceras 1.00
Antiquatonia 1.00 0.50
Antostylostroma 0.50
Aparchites 1.00
Arachalasma 1.00
Arcanoceras 1.00
Archaediscus 1.00 0.50
Archaeosphaera 1.00 1.00
Asteroarchaediscus 0.50 0.50
Asterosphaera 1.00
Astroentactinia 1.00
Astrophyllum 1.00
Atelodictyon 1.00
Athyris 1.00 1.00 1.00 1.00 0.50
Atrypa 0.50 1.00 1.00 0.50
Aulacella 1.00
Aulacophyllum 0.50 0.50
Aulophyllum 0.50 0.50
Aviculopecten 1.00 0.50
Avonia 1.00 1.00 0.50
Bairdia 1.00
Bairdiocypris 1.00
Beyrichoceras 1.00
Bisphaera 1.00 0.50
Bitubertina 1.00
Brachimetopus 1.00
Brachyspirifer 0.50 1.00
Brachythyris 1.00 1.00
Bucania 1.00
Buxtonia 1.00 0.50
Calceola 1.00
Calcisphaera 1.00

Appendix 1. Stratigraphic distribution of Middle Devonian-Mississippian marine genera in central Kazakhstan. Data 
are compiled from Bespalov & Kostenko (1981a,b) and Orlov & Bespalov (1981). Data are given ‘as is’ without taxo-
nomic corrections. See text for an explanation of the probabilistic approach of documentation of taxa ranges.
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Camarotoechia 1.00 1.00 0.50 1.00 1.00 0.50
Campophyllum 0.50 0.50
Cancrinella 1.00
Caninia 1.00 1.00 0.50
Capulus 1.00
Carbonita 1.00
Carinatina 0.50
Cariniferella 1.00 1.00
Carposphaera 1.00 0.50 0.50
Cavellina 1.00
Cenellipsis 1.00 0.50 0.50
Cenosphaera 0.50 0.50
Ceratoikiscum 1.00
Chaetetes 1.00
Chamishaella 1.00 1.00
Cheiloceras 1.00
Chonetes 0.50 0.50 0.50 1.00 1.00 0.50
Cladopora 0.50
Clathrocoilona 1.00
Clorinda 0.50
Coenites 0.50 0.50 0.50
Composita 1.00 1.00 1.00
Conularia 1.00
Crassialveolites 1.00
Cravenoceras 1.00
Cromyosphaera 0.50 0.50
Cryptonella 1.00
Cyathocarinia 0.50
Cyclocyclicus 1.00
Cypricardinia 1.00 1.00
Cyrtina 1.00
Cyrtiopsis 1.00 1.00
Cyrtospirifer 1.00 1.00 1.00
Cyrtosymbole 1.00
Dalmanella 0.50 0.50
Delthyris 1.00
Dentatrypa 0.50
Dibunophyllum 0.50 0.50
Dichotrypa 0.50
Dictyoclostus 1.00 1.00 0.50
Dielasma 1.00
Discritella 0.50 0.50
Dombardites 0.50 0.50
Dorysphaera 0.50 0.50
Drevermannia 1.00
Earlandia 1.00 0.50
Echinoconchus 0.50 0.50
Edmondia 1.00
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Edmondiella 1.00
Ellipsidium 1.00
Ellipsoxiphus 0.50 0.50
Elytha 1.00
Elythina 1.00
Emanuella 1.00
Enantiosphen 1.00
Endothyra 0.50 0.50
Endothyranopsis 1.00 0.50
Entactinia 1.00
Entactinosphaera 1.00
Eoendothyra 1.00
Eomarginifera 1.00
Eospirifer 0.25
Eostaffella 1.00 1.00 1.00
Eostaffellina 1.00 0.50
Eotuberitina 1.00
Eumphalus 1.00
Euphemites 1.00
Euryspirifer 0.50 1.00
Fabalicypris 1.00
Fasciphyllum 0.50 1.00
Favosites 1.00 1.00
Fenestella 1.00 1.00 0.50
Fistulipora 1.00
Fluctuaria 1.00 0.50
Forschia 1.00
Fusella 1.00
Gangamophyllum 0.50 0.50
Gattendorfia 1.00
Gigantoproductus 0.50 1.00
Girtyoceras 1.00
Globivalvulina 0.50 0.50
Globoendothyra 0.50 0.50
Glomospira 1.00
Glyptopleura 1.00 0.50
Goldius 1.00
Goniatites 1.00 0.50
Grandispirifer 1.00
Grypophyllum 1.00 0.50
Gypidula 1.00 1.00
Hamlingella 1.00
Haplothecia 1.00
Healdia 1.00 1.00
Healdianella 1.00 1.00
Hemitrypa 0.50 0.50
Hexalonche 1.00 0.50 0.50
Hollinella 1.00
Homoceras 1.00
Howchinia 1.00 0.50
Hyperammina 0.50 0.50
Hypothyridina 1.00
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Imbrexia 1.00
Imitoceras 1.00
Inflatia 1.00
Ivdelinia 0.50
Jonessina 1.00 1.00
Joungiella 1.00 1.00
Karadjalia 1.00 1.00
Karpinskia 0.50
Kasakhstanodiscus 1.00
Kazakhoceras 1.00
Kazakhstania 1.00
Kosmoclymenia 1.00
Laevigites 1.00
Lamellispirifer 1.00
Leiorhynchus 1.00
Leptagonia 1.00
Leptostrophia 0.50 0.50
Lingula 1.00 1.00
Linoproductus 1.00 1.00 1.00
Lioclema 0.50 0.50
Liosphaera 0.50 0.50
Lithapium 0.50 0.50
Lithostrotion 1.00 0.50
Littiotubella 1.00
Loeblichia 1.00
Loxonema 1.00
Manticoceras 1.00
Maoristrophia 0.25
Marginatia 1.00 1.00
Marginifera 1.00 0.50
Martinia 0.50 1.00 0.50
Megachonetes 0.50 0.50
Mesoplica 1.00 1.00
Metaconites 0.50 0.50
Microcheilinella 1.00 1.00
Moorites 1.00 1.00
Mourlonia 1.00 1.00 0.50
Mucrospirifer 1.00 1.00
Muenstroceras 1.00
Myalina 1.00
Nanicella 1.00
Neoarchaediscus 0.50 0.50
Neospirifer 1.00 1.00
Neostringophyllum 1.00
Neotuberitina 1.00 0.50 0.50
Nicholsoniella 1.00
Nodosinella 1.00 0.30 0.30
Nucula 1.00
Numismoceras 1.00
Omphalotis 0.50 0.50
Orbiculoidea 1.00 1.00
Orthotetes 0.50 1.00
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Ovatia 1.00 1.00 0.50
Overtonia 0.50 0.50
Pachyfavosites 1.00
Palaeoscenidium 1.00
Palaeosmilia 0.50 0.50
Paragoniatites 0.50 0.50
Paralithostration 0.50 0.50
Parallelodon 1.00
Parallelopora 1.00
Paraparchites 1.00 1.00 0.50
Parathurammina 1.00 1.00 1.00 0.50 0.50
Pentagonocyclis 1.00 1.00
Pericyctus 1.00
Phacopidella 1.00
Phacops 1.00
Pinacites 1.00
Placocoenites 0.50 1.00
Plagioniscus 1.00
Planoarchaediscus 1.00
Planodiscus 1.00
Planoendothyra 1.00
Platyclymenia 1.00
Plectogyra 1.00 1.00 0.50
Plectogyrina 1.00
Plectorhynchella 1.00 1.00
Plicatifera 1.00 1.00 1.00 0.50
Plicochonetes 1.00
Polidevcia 1.00 0.50
Polyentactinia 1.00
Polypora 0.50 0.50 1.00
Posidonia 1.00 1.00 1.00
Prionoceras 1.00
Productella 0.50 1.00 1.00
Productina 1.00
Productus 1.00 1.00 1.00
Progonioclymenia 1.00
Prolecanites 1.00 0.50
Prolobites 1.00
Pronorites 1.00
Propermodiscus 1.00
Proshumardites 1.00
Protocanites 1.00
Protolepitostrophia 1.00
Protoschizodus 1.00
Pseudobatostomella 0.50 0.50
Pseudochonophyllum 0.50
Pseudoendothyra 0.50 0.50
Pseudoleiorhynchus 1.00
Pseudomussium 1.00
Pterynopecten 1.00
Ptilopora 1.00
Pugilis 1.00 1.00
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Pugnax 1.00 0.50
Pugnoides 1.00
Punctospirifer 1.00
Pustula 1.00
Quasiendothyra 1.00
Quasifusulina 1.00
Radiosphaera 1.00
Reteporidra 0.50 0.50
Retichonetes 1.00
Reticularia 0.50 0.50
Reticulariopsis 1.00
Rhineoderma 1.00 0.50
Rhipidomella 1.00
Rhodosphaera 0.50 0.50
Richterina 1.00
Ridderia 1.00
Rotaia 1.00
Rugosochonetes 1.00 1.00
Sagittoceras 1.00 0.50
Sanguinolites 1.00 0.50
Schellwienella 1.00
Schisophoria 1.00 0.50 0.50 1.00 1.00
Schizodus 1.00
Scrobicula 1.00
Selebratina 1.00
Semiplanus 0.50 0.50
Sentosia 1.00
Septabrunsiina 1.00
Septaglomospiranella 1.00
Septatournayella 1.00
Serenida 1.00
Simplexodictyon 1.00
Sinuatella 1.00
Siphonophyllia 1.00
Somphoentactinia 1.00
Sphaerostylus 0.50 0.50
Sphaerozoum 0.50 0.50
Sphenospira 1.00
Spinocyrtia 1.00 1.00
Spinulicosta 1.00 1.00
Spirifer 1.00 1.00 1.00 0.50
Spiriferina 1.00 1.00 0.50
Spiroplectammina 0.50 0.50
Spongasphaera 1.00
Spongentactinella 1.00
Spongophyllum 1.00
Sporadoceras 1.00
Squameofavosites 0.50
Squamularia 1.00
Staurolonche 1.00 0.50 0.50
Stauropruppa 0.50 0.50
Staurosphaera 0.50 0.50
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Stellopora 1.00
Stereophyllum 0.50
Streptorynchus 1.00
Striatifera 1.00 0.50
Striatopora 0.50 0.50
Stringocephalus 1.00
Stromatopora 0.50 1.00
Stropheodonta 1.00 1.00 1.00 0.50
Sulcoretopora 0.50 0.50
Syringopora 1.00
Syryngothyris 1.00
Tabulophyllum 1.00 0.50
Tenisia 1.00
Tetrataxis 1.00 0.50
Thamnopora 1.00 0.50 0.50
Thecosphaera 0.50 0.50
Theodossia 0.50 1.00
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Tomiepsis 1.00
Torynifer 1.00 1.00
Tylothyris 1.00 1.00
Typhloproetus 1.00 1.00
Tyrganolites 1.00
Uchtovia 1.00
Umbella 1.00
Uncinulus 0.50 1.00
Verkhotomia 1.00 0.50
Vicinesphaera 1.00
Waagenoconcha 1.00 0.50
Whidbornella 1.00
Xiphosphaera 0.50 0.50
Xiphostylus 0.50 0.50
Yunnanellina 1.00
Zilimia 1.00
Zonophyllum 1.00

Appendix 2. Stratigraphic distribution of Middle Devonian-Mississippian marine genera in Uzbekistan. Data are com- in Uzbekistan. Data are com-in Uzbekistan. Data are com-
piled from Tuljaganov & Jaskovitch (1980). Data are given ‘as is’ without taxonomic corrections. See text for an 
explanation of the probabilistic approach of the documentation of taxa ranges.
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Acanthophyllum 1.00
Actinostroma 0.25 1.00 0.50 0.50
Adolfia 1.00 1.00
Alveolites 0.20 1.00
Ammodiscus 1.00 0.50
Amphipora 1.00 1.00 1.00 0.50
Amplexus 1.00
Anatrypa 1.00
Aranariocrinus 0.50
Archaediscus 1.00 1.00
Archaesphaera 0.50 0.50 1.00 1.00
Asteroarchaediscus 1.00 1.00
Athyris 1.00 0.50
Atrypa 1.00 1.00 1.00
Bakewella 0.50
Batostomella 1.00
Bellerophon 1.00
Bethanyphyllum 0.25
Bisphaera 0.50 1.00 1.00
Brachithyris 1.00
Bradyina 0.50
Brunsiina 1.00
Buxtonia 1.00
Caliopora 0.20 1.00 0.30 0.30
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Camarotoechia 1.00 1.00 1.00 1.00 0.50
Campophyllum 1.00
Cancrinella 1.00
Caninia 1.00
Carinatina 1.00 1.00 1.00
Chaetetes 0.50 0.50 1.00
Chonetepustula 1.00 1.00 0.50
Chonetes 1.00 1.00 1.00 1.00 0.50
Choristites 0.50
Cladopora 1.00 0.25 0.25 0.25
Clathrodictyon 0.20 0.20 0.50 0.50
Clorinda 1.00
Coenites 1.00 1.00
Columnaria 0.20 0.20
Conchidiella 1.00 1.00
Conchidium 1.00
Corwenia 1.00
Crassialveolites 1.00
Cravenoceras 0.50
Cupressocrinus 1.00
Cyclocyclicus 0.25 1.00
Cyphaspis 1.00
Cyrtina 1.00
Cyrtospirifer 1.00 1.00 1.00
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Daviesiella 1.00 1.00
Dentatrypa 1.00
Dialytthophyllum 1.00
Dictyoclostus 1.00
Dictyofavosites 0.20 0.20
Dielasma 1.00 1.00 0.50
Diphyphyllum 1.00
Earlandia 1.00
Echinoconchus 1.00
Elytha 1.00
Emanuella 1.00 1.00 1.00
Endothyra 0.50 1.00 1.00 0.50
Endothyranopsis 0.50 0.50
Entrochus 0.25 0.20
Eoreticularia 1.00 1.00
Eospirifer 1.00
Eostaffella 1.00 1.00
Eotuberitina 1.00
Eumorphoceras 0.50
Fasciphyllum 0.20 0.20
Favistella 1.00
Favosites 1.00 0.20 0.50 0.50 1.00
Fenestella 0.50 0.50
Gephiroceras 1.00
Gigantella 1.00
Gigantoproductus 1.00 0.50
Glaphyrites 0.50
Globivalvulina 1.00
Globoendothyra 1.00 0.50 0.50
Glomospira 1.00 0.50
Glomospiranella 0.30 0.30 0.50 1.00 0.50
Gryptonella 1.00
Guerechella 1.00
Gypidula 1.00 1.00
Hexacrinites 1.00 0.50 0.50
Homoceras 0.50
Hyperammina 0.50 0.50 1.00 1.00 0.50
Hypothyridina 1.00
Idiostroma 1.00
Intexodictyon 1.00 1.00
Karpinskya 1.00
Kasachstanocrinus 1.00
Koninkhophyllum 1.00
Krotovia 0.50 0.50
Latoendothyra 1.00
Leptaena 1.00 1.00
Linoproductus 1.00 0.50
Lissatrypa 0.20 0.20
Lithostrotion 1.00 0.50
Marginifera 1.00 0.50
Martinia 1.00
Mediocris 1.00 0.50
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Megalodon 1.00
Megastrophia 1.00 1.00
Millerella 1.00
Murchisonia 1.00
Neoarchaediscus 1.00
Neoglyphiceras 0.50
Neostringophyllum 0.30 0.30 0.30
Nodocinella 0.50 0.50
Omphalotis 1.00
Orthoceras 0.50
Orthotetes 0.50
Pachyfavosites 1.00 0.20
Palaeochoristites 1.00
Palaeosmilia 1.00
Paleotextularia 1.00
Paralleiopora 1.00
Parallelodon 0.50
Paramphipora 1.00 1.00
Parastaffella 1.00 1.00
Parathurammina 0.30 0.50 0.50 1.00 0.50
Pateriocrinus 1.00
Pentagonocyclicus 0.25 0.20 0.50 0.50
Perecleites 0.50
Phragmoceris 1.00
Placocoenites 1.00
Planoendothyra 0.50
Platycrinites 0.50
Plectogyra 1.00 1.00 0.50
Plectospira 1.00
Plectostroma 1.00
Plicatifera 1.00 1.00
Praedaraelites 0.50
Pricodothyris 1.00
Productella 1.00 1.00 1.00
Productus 1.00 1.00 1.00 0.50
Propermosdiscus 0.50 0.50
Protoschizodus 0.50
Pseudostaffella 0.50
Pugilis 0.50 0.50
Pugnas 1.00 1.00
Pugnoides 1.00
Pustula 1.00
Quasiendothyra 1.00 0.50
Quasituberitina 1.00
Radiosphaera 0.50 0.50 1.00
Reticularia 1.00 0.50
Reticuloceras 1.00
Rhipidomella 1.00
Rhynchonella 0.20 0.20
Schartymites 1.00
Schellwienella 0.25 1.00
Schizophoria 0.25 1.00 1.00



46 Dmitry A. Ruban

Genera

Ei
fe

lia
n

G
iv

et
ia

n

Fr
as

ni
an

Fa
m

en
ni

an

To
ur

na
is

ia
n

V
is

ea
n

Se
rp

uk
ho

vi
an

Schuchertella 1.00
Schuguria 0.50 0.50
Schulgina 1.00
Schuteria 0.30 0.30 0.30
Scoliopora 1.00 1.00
Septabrunsiina 1.00 0.50
Septaglomospiranella 1.00
Septatournayella 0.50 1.00 0.50
Sieberella 0.25
Spirifer 1.00 1.00 0.50 1.00 1.00 0.50
Spiriferina 1.00 0.50
Spirophoria 1.00
Spiroplectammina 1.00
Squameofavosites 0.20 0.20
Squamularia 0.50 0.50
Stachyodes 0.50 0.50
Stenopronorites 0.50
Straparollus 1.00
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Striatifera 1.00 0.50
Stringocephalus 1.00 1.00 1.00 0.30
Stromatopora 1.00
Syringopora 0.50
Tabulipora 0.50
Tetrataxis 1.00 0.50
Thamnopora 0.25 1.00 1.00 1.00
Theodossia 1.00 1.00 0.50
Thomasina 1.00
Thurammina 1.00
Tornoceras 1.00
Triplasma 1.00
Tuberitina 1.00 1.00
Uncinulus 1.00 1.00
Uncites 1.00
Unilineatocrinus 0.50
Visinisphaera 0.50 0.50 1.00 1.00
Zonophyllum 0.50 0.50

Appendix 3. Stratigraphic distribution of Middle Devonian-Mississippian marine genera in Tajikistan. Data are com- in Tajikistan. Data are com-in Tajikistan. Data are com-
piled from Baratov (1976). Data are given ‘as is’ without taxonomic corrections. See text for an explanation of the 
probabilistic approach of the documentation of taxa ranges.
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Acanthophyllum 0.50
Actinostroma 1.00
Agramatia 1.00
Ammodiscus 1.00
Amphipora 1.00 1.00 1.00
Amygdalophyllum 0.50 0.50
Anatrypa 1.00
Antiquatonia 1.00
Archaediscus 1.00 1.00
Archaesphaera 1.00
Asteroarchaediscus 1.00 1.00
Asterosphaera 1.00
Atrypa 0.50 1.00
Aulacophyllum 0.50
Aulophyllum 1.00
Bagrassia 1.00
Bisphaera 1.00
Bradyina 1.00
Calceola 1.00
Caliapora 1.00
Camarotoechia 0.50 0.50
Campophyllum 1.00
Cancrinella 1.00

Genera

Ei
fe

lia
n

G
iv

et
ia

n

Fr
as

ni
an

Fa
m

en
ni

an

To
ur

na
is

ia
n

V
is

ea
n

Se
rp

uk
ho

vi
an

Caninia 1.00 0.25 0.25
Caninophyllum 0.25 0.25
Carbonella 1.00
Carcinophyllum 1.00
Carinatina 0.50
Chascothyris 1.00
Chonetes 0.50 1.00
Cladopora 0.50 1.00
Clathrodyction 1.00
Clisiophyllum 0.25 0.25
Conchidiella 1.00
Cravenoceras 0.50 1.00
Cupressocrinites 1.00 0.20
Cyathoclisia 1.00
Cyclocyclicus 1.00
Cymostrophia 0.50
Cyrtospirifer 1.00 1.00
Davisiella 1.00
Dendrostella 1.00
Desquamatia 1.00
Dibunophyllum 1.00 0.25
Dictyoclostus 1.00 1.00 1.00
Dimorphoceras 0.50 1.00
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Diphyphyllum 1.00
Disphyllum 1.00
Earlandia 0.50 0.50
Elytha 1.00
Emanuella 1.00
Endothyra 1.00 0.50
Eomarginifera 1.00
Eospirifer 0.50
Eostaffella 1.00 1.00
Eostaffellina 1.00
Eridophyllum 0.50
Favosites 1.00 1.00
Forchia 1.00
Gigantoproductus 1.00
Glaphyrites 0.50 0.50
Globoendothyra 0.50 0.50
Glomospiranella 1.00 0.50
Glomospirella 0.50 0.50
Goniatites 1.00
Heliolites 1.00
Homoceras 1.00
Homoceratoides 1.00
Howchinia 1.00
Howellella 0.50
Karpinskia 0.50
Keyserlingophyllum 0.50 0.50
Leioproductus 1.00
Leiorhynchus 0.50 0.50
Linoproductus 1.00
Lithostrotion 1.00 0.25
Lonsdaleia 1.00 1.00
Lyrielasma 0.50
Marginifera 0.50 1.00
Martinia 1.00
Mediocrinus 0.20 0.20
Mediocris 1.00 0.25
Megachonetes 0.50 0.50
Megastrophia 1.00
Neoarcheodiscus 1.00
Neospongophyllum 1.00
Neotuberitina 1.00
Pachycanalicula 0.50
Pachyfavosites 0.50 1.00
Palaeochoristites 1.00
Palaeosmilia 1.00
Paracaligella 1.00
Paragoniatites 1.00
Paramphipora 0.20 1.00 1.00
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Parathurammina 1.00 1.00 1.00 1.00
Pentagonocyclicus 1.00 0.20
Pentamerella 0.50
Planothyrammina 1.00
Platygoniatites 1.00
Plectogyra 1.00 1.00 0.50
Plicatifera 1.00 1.00
Productella 1.00 1.00
Productina 1.00 1.00
Productus 1.00 1.00 1.00
Prolecanites 0.50 0.50
Pseudomicroplasma 1.00
Pseudostaffella 0.50
Pulilis 1.00
Quasiendothyra 1.00
Quasiumbella 1.00
Rhiphaeccanites 0.50 0.50
Schizophoria 1.00
Schuchertella 1.00
Semileptagonia 1.00
Semiplanus 1.00
Septatournayella 0.50 0.50
Shellwienella 0.50 1.00 0.50 0.50
Sieberella 0.50
Siphonophylla 1.00
Spinatrypa 1.00
Spinocyrtia 1.00
Spirifer 1.00 0.50 1.00
Spiroplectammina 1.00 1.00
Squameofavosites 0.50
Striatifera 1.00 0.50
Stringocephalus 1.00
Syringaxon 1.00
Syringopora 0.50 1.00
Syringostroma 1.00
Tabulophyllum 1.00
Tetragonocyclicus 1.00 0.20
Textularia 1.00
Thamnopora 0.50 1.00
Theodossia 1.00
Tournayella 1.00 0.50
Trizonoceras 0.50 0.50
Tuberitina 1.00 1.00
Umbella 1.00
Uncinulus 0.50
Uralopronorites 1.00
Zeravschanocrinus 0.20 0.20


