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The study of Ordovician conodonts during many years has 
resulted in much information obtained from various localities 
on the Siberian Platform (Fig. I )  and particularly from the key 
sections along the Kulumbe, Moyero, Podkamennaya Tun
guska, Angara and Lena Rivers . Separate parts of these 
sections include the stratotypes for regional units. The 
conodonts proved to be significant in sol ving problems of 
regional stratigraphy and intra-regional and inter-regional 
correlation as well .  These detail ed studies have ascertained 
the succession of distinct conodont assemblages, the tax
onomic composition of these assemblages and the assignment 
of the latter to certain stratigraphic intervals . 

In the modern regio�al scherne for Ordovician stratigraphy 
on the Siberian Platform the main regional unit corresponds to 
the regional stage. Fig. 2 shows the regional sequences and the 
distribution of stratigraphically important conodont species; 
Figs . 3 and 4 illus trate some specimens of more typical 
conodont species . All illustrated specimens are housed in the 
collections of the Geological Museum, Institute of Geology 
and Geophysics, Siberian Branch of the USSR Academy of 
Sciences . Collections including them have been as sign ed 
catalogue numbers IGG 397,  537 ,  6 1 4, 629. 

Conodont assemblages 

Conodonts from the Ordovician sections in the region under 
discussion are distributed irregularly . Thus, the zonation of 
Lower Ordovician rocks , tentatively assigned to the Lower 
Tremadocian, is limited because conodonts are rare. In the 
Nyaian Stage, as sign ed to the Upper Tremadocian, a repre
sentative conodont assemblage containing Acanthodus lineatus 

(Furnish) ,  Loxodus bransoni Furnish,  Cordylodus angulatus Pan
der, and C. rotundatus Pander was recognized in sections along 

the Lena and Angara Rivers mainly . The first two species are 
important elements in the Late Tremadocian ACL-fauna, 
which is characteristic of the Midcontinent Province (Lind
striim 1 976) . The latter two species are present all over the 
world (Lindstriim 1 976 :504) , a statement that is supported by 
finds from Europe, Asia, North America, Australia, and New 
Zealand . 

The deposits of the following Ugorian Stage contain an 
impoverished conodont association, that is the result of wide 
development of variegated dolomites and sandstones in this 
interval of the Ordovician sequence on the Siberian Platform. 
The following species are the most significant: Scolopodus 

comutiformis Branson & Mehl, Drepanodus (Drepanoistodus?) 

costatus Abaimova . 
The Kimaian Stage has yielded a rich conodont assem

blage, present in all key sections, including the stratotype of this 

subdivision on the Kulumbe River ( Moskalenko 1 982) and in 
many other localities. Scolopodus quadraplicatus Branson & 
Mehl and Histiodella angulata Moskalenko are typical species . 
Drepanodus costatus extends in to this in terval and Acodus deltatus 

Lindstriim and some other conodonts make their first appear
ance; the upper part of the stage contains Leptochirognathus 

spp . ,  solitary Oistodus multicorrugatus Harris, Microzarkodina ex 
gr. flabellum (Lindstriim) , and elements resembling those of 
Oepikodus quadratus (Graves & Ellison ) .  The assemblage 
composition is undoubtedly similar to that of Fauna D from 
North America (Ethington & Clark 1 97 1 ;  Barnes et al. 1 973 ) ,  

named the S .  quadraplicatus fauna (Lindstriim 1 976) . The 
upper part of this subdivision contains elements typical of 
Whiterockian age (Faunas E, 1-4) in North America . I t  
should be emphasized, however, that the Kimaian conodont 
assemblage remains generally the same. The author agrees 
with S. Bergstriim ( 1 977 )  that rocks containing conodonts of 
Faunas 1-4 correlate in part or completely wi th the Arenigian. 
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Fig. l .  Sketch map of the Siberian Platform, showing the geographie 
locations of main sections (marked with circles ) :  DA. The Kulumbe 
River. DB. The Moyero River. DC. The Morkoka River Basin.  OD, 
E, F, G .  The Podkamennaya Tunguska River Basin in the districts of 
the Stolbovaya River (D) , of the Bolshaya Nirunda River (E) ,  near the 
village Baykit (F ) ,  of the Nizhnyaya Chunku River (G) . OH, I ,J .  The 
Angara River Basin in the districts of the latitudinal flow of this river 
(H) ,  of the Uda and Biryusa Rivers ( I ) ,  of the meridional flow of this 
river 0) . DK, L, The Lena River in the district of its upper reaches 
(K) , near the mouth of the Vitim River (L) . 

The base of the Vihorevian Stage represents a very distinet 
boundary in the conodont succession . No species crosses this 
boundary; above it occurs an absolutely distinctive assem
blage. I t  includes various species of Coleodus, Neoeoleodus, 

Erismodus, Mieroeoelodus, Polyeaulodus and other genera. This 
assemblage is readily traced in continuous sections on the 
Moyero River and in the basin of the Angara River (Mos
kalenko 1 970; Kanygin et al. 1 980) . I t  is similar, even at the 
species level, to the conodont association from the Dutchtown 
Formation in Missouri (Cullison 1 938) , considered to be 
typical of Fauna 5 in North America ( Sweet et al. 1 97 1 ) ,  i .e .  
Chazyan (Llanvirnian) in age. 

The Vihorevian conodont fauna is closely related to that 
from the Mukteian Stage. The components of the former 
assemblage continue into the latter, but their importance 
diminishes . The dominant taxa include various species of 
Cardiodella, Polyplaeognathus and ofsome other genera, appear
ing in this stratigraphic interval . Cardiodella n.  sp. I ( the 
description of the species is in press) and C. tumida (Branson & 
Mehl) are especially common in this interval . Although 
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numerous to abundant, their vertical range is limited . The 
deposits corresponding to this stratigraphic level can be 
identified in various parts of the Siberian Platform, because of 
this distinctive fauna, particularly in continuous sections on 
the Moyero River and in the basin of the Angara River. Similar 
conodont assemblages with Cardiodella, Erismodus and other 
genera have been recognized in North America in the Middle 
OrdovicianJoachim Formation in Missouri (Branson & Mehl 
1 933 ;  Andres 1 967 ) ,  in the McLish and Bromide Formations 
in Oklahoma (Branson & Mehl 1 943 ) ,  i . e .  Chazyan in age. 

The base of the Volginian Stage represents a major 
boundary in the succession of faunas of all kinds on the 
Siberian Platform. The Volginian conodont assemblage also 
signifies a new stage in the development of conodontophorids .  
I t  is widespread on  the Platform being recognized from a 
number of localities and is well represented in the stratotype 
section of the stage on the Lena River. Phragmodus appears first 
in this part of the section and immediately becomes an 
important element in the Volginian and some subsequent 
faunas. Phragmodusflexuosus Moskalenko is a dominant species 
in the Volginian assemblage. Representatives of this associa
tion are known from North America where they characterize 
Faunas 5 and 6,  which are assigned to the Chazyan (Sweet et al . 
1 97 1 ) .  

The base of the Kirenskian-Kudrinian S tage shows an 
increase in conodont diversity. There appear such typical 
species as Bryantodina lenaiea Moskalenko, Ptiloeonus anomalis 

(Moskalenko) , Mieroeoelodus tunguskaensis Moskalenko, 
Oulodus restrietus (Moskalenko) ; in the upper part of the stage 
Eveneodus and Stereoeonus begin to play an appreciable role. 
Great correlative importance will apparently be play ed by 
plectodinans eventually, but currently their effective ap pli ca
tion is hampered due to inadeq uate taxonomic defini tion of the 
multielement genus and its species. This conodont assemb
lage is well represented in the stratotype section of the stage on 
the Lena River and persists in all iocalities with deposits ofthis 
interval. 

The Chertovskian Stage, established on the Lena River, can 
be traced in many places on the Siberian Platform, including 
continuous sections on the Kulumbe, Moyero, and Pod
kamennaya Tunguska Rivers . Phragmodus iriflexus Stauffer, 
Polyplaeognathus sweeti Bergstram, Oistodus petaloideus Mos
kalenko and other species are characteristic of the Chertovsky
ian assemblage . Eveneodus and Stereoeonus continue to occur. 
Polyplaeognathus sweeti is rare on the Siberian Platform. How
ever, this species is very important in having wide geographic 
and limited vertical range . It is known from North America, 
Europe and Asia. It is confined to a stratigraphic interval that 
corresponds to the Nemagraptus graeilis graptolite zone (Berg
stram 1 97 1 ) .  Phragmodus iriflexus is an important element in 
North American Fauna 7 ,  i . e .  Black River - Porterfield age 
(Sweet et al. 1 97 1 ) .  

The conodont assemblage from the Baksian Stage is 
significantly different in comparison with the content of the 
previous one. For the first time Belodina, Culumbodina, Aean

thoeordylodus and other si mil ar acanthodontid forms appear in 
the Siberian Ordovician sections.  In  the lower part of this 
subdivision Phragmodus iriflexus continues to occur, but in 
succeeding s trata it  is replaced by Phragmodus undatus Branson 
& Mehl. The latter, however, is extremely rare on the Siberian 
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Fig. 2. Stratigraphical division of the Ordovician, vertical distribution 
of stratigraphically important species and conodont zonation on the 
Siberian Platform; approximate correlation of the Ordovician sub
divisions between the Siberian Platform, North America and Europe. 
Black vertical lines show the distribution of the following species: ( I )  

Aeanthodus lineatus (Furnish) , (2 )  Seolopodus eornutiformis Branson & 
Mehl, (3 )  Seolopodus quadraplieatus Branson & Mehl, (4) Histiodella 
angulata Moskalenko, (5)  Coleodus mirabilis Moskalenko, (6) CardiodelIa 

Platform. The Baksian conodont fauna has been intensively 
studied from western and northern sections of the region 
(Moskalenko 1 973 ) . The Belodina-Panderodus association 
makes it possible to correlate approximately the Baksian 
conodont assemblage with North American Fauna 8, i .e .  
Trenton (Caradocian) age (Sweet et  al .  1 97 1 ;  Sweet & 
Bergstriim 1 976; Bergstriim 1 977 ) . 

The conodont assemblage from the Dolborian Stage is 
c!osely related to the previous one with many genera and 
species in common. The main difference lies in the relative 
abundance of the taxa. Thus, Belodina and Culumbodina are 
typical genera of the Baksian assemblage, and Acanthocordy

lodus and other acanthodontids predominate in the Dolborian . 
New taxa appear only in the upper part of the Dolborian Stage 
such as 'Spathognathodus '?  dolboricus Moskalenko and a peculiar 
group of conodonts showing considerable morphologic varia
tion, but having the same type ofsculpture (Fig. 4Af, Ag) . The 
Dolborian assemblage can be traced in various districts along 
the Podkamennaya Tunguska River (Moskalenko 1 973)  and 
along the Moyero River. I t  is ratller endemic and can only 
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n .  sp. I, C. tumida (Branson & Mehl ) ,  (7) Polyplaeognathus n.sp . ,  (8) 
Phragmodus jlexuosus Moskalenko, (9) Bryantodina lena iea Moskalenko, 
( l O) Ptiloeonus anomalis Moskalenko, ( I l )  Phragmodus injlexus Stauffer, 
( 1 2 ) Polyplaeognathus sweeti Bergstrom, ( 1 3 ) Belodina compressa (Branson 
& Mehl ) ,  ( 1 4) Aeanthoeordylodus Jestus Moskalenko, ( I S ) 'Spatho
gnathodus'?  dolborieus Moskalenko, ( 1 6) Aeanthodina nobilis Moskalenko, 
( 1 7 ) Aphelognathus pyramidalis (Branson, Mehl & Branson) . 

tentatively be compared to North American Faunas 9 and 
1 0, i .e .  upper Trentonian and Edenian age. 

The Nirundian Stage has weak paleontologic support; the 
conodont fauna is also greatly impoverished . It contains rare 
Acanthodina nobilis Moskalenko and some other species . All of 
them pass into overlying strata of the Burian Stage. Reliable 
representative localities of the Nirundian Stage are restricted 
to the basin of the Podkamennaya Tunguska River. 

The Burian Stage, on the contrary, is easily distinguished by 
conodonts. Aphelognathus pyramidalis (Branson, Mehl & Bran
son ) ,  a multielement species (Nowlan & Barnes 1 98 1 ) ,  is the 
principal component in the Burian assemblage. Its elements 
aphelognathiform, trichonodelliform and zygognathiform -
make their first appearance at the base of the subdivision and 
are then constantly present in the limestones , which comprise 
this subdivision . However, the upper limit of the assemblage 
has not be en determined because of widespread pre-Silurian 
erosion . This produced the restricted extent of the Burian beds 
on the Platform. These beds have be en weU studied only from 
the basin of the Podkamennaya Tunguska River and some 



90 Tamara A .  Moskalenko 

isolated localities in the river basin of the Morkoka . The 
presence of Aphelognathus pyramidalis enables the comparison of 
the Burian assemblage with Fauna 1 2  from North America, 
the stratigraphic range of which is restricted to Maysvillian 
and Richmondian (Nowlan & Barnes 1 98 1 ) .  

Conodont zonation 

The data reviewed above establishes the successJOn and 
boundaries of conodont assemblage changes in the Ordovi
cian of the Siberian Platform. This allows a conodont zonal 
scale to be proposed for the upper Lower Ordovician, Middle 
and U pper Ordovician of this region . The principle of the first 
appearance of the zonal denominating taxon was commonly 
used in dis tinguishing the zones . A zone normally corresponds 
to the biozone of the zonal index species within the Siberian 
Platform, but it may be less than the actual stratigraphic range 
ofthis species. In the latter case the upper boundary of the zone 
is controlled by the appearance in the section of the zonal index 
species of the next zone and by proper change of the conodont 
association. The proposed zonation by conodonts reflects 
considerable changes in the composition of the successive 
assemblages . It has recently become possible to propose the 
following conodont assemblage zones (Moskalenko 1 983) : 

The Scolopodus quadraplicatus - Histiodella angulata Zone is 
defined by the vertical range of the zonal index species ; this 
range corresponds with that of the Kimaian Stage . 

The Coleodus mirabilis Zone contains the rocks of the 
Vihorevian Stage with a conodont fauna sharply differing 
from the previous one at the generic leve!. The lower boundary 
is defined by the appearance of Coleodus, Neocoleodus, Erismodus, 

Microcoelodus and the upper one by the appearance of Car

diodella and its associated assemblage. 
The Cardiodella-Polyplacognathus Zone ranges through the 

strata of the Mukteian Stage. Taxa such as Cardiodella, 

Polyplacognathus and many other genera are unknown in the 
underlying as well as in the overlying strata. Thus, the lower 
and the upper boundaries are clearly determined by the debut 
and the disappearance of the zonal assemblage. 

The Phragmodusflexuosus Zone is ofwide dis tribution on the 
Siberian Platform; its lower boundary is determined by the 
appearance of the zonal index species and the upper one by the 
appearance of Bryantodina lenaica and associated conodonts . 
The zone includes the deposits of the Volginian Stage. 

The Ptiloconus anomalis- Bryantodina lenaiea Zone includes the 
deposits of the Kirenskian-Kudrinian Stage . The lower 
boundary is drawn at the appearance of Bryantodina lenaiea and 
Ptiloconus anomalis; the former is typical of the lower half of the 
zone and therefore it is probably possible to distinguish a 
Bryantodina lenaiea Subzone within the zone under discussion . 
The upper boundary is determined by the change of the 
conodont assemblage. 

The Polyplacognathus sweeti - Phragmodus inflexus Zone 
embraces the deposits of the Chertovskian Stage. The debut of 
the species, from which the zone was named, marks its lower 
boundary; the first appearance of Belodina and associated 
assemblage coincides with the upper boundary .  

The Belodina compressa - Culumbodina mangazeica Zone has a 
precise lower boundary that coincides with the base of the 
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Baksian Stage. I t  embraces the time offlourishing of the zonal 
index species and apparently is an acme-zone .  The zone scope 
is restricted to the Baksian Stage. 

The Acanthocordylodusfestus Zone corresponds to the time of 
flourishing of the various acanthodontids .  The zone embraces 
the major part of the Dolborian Stage. The lower boundary 
needs to be refined; tentatively it is placed at the base of the 
stage mentioned above; the upper boundary is defined by the 
appearance of the species typical of the next zone. 

The 'Spathognathodus' ?  dolboricus Zone embraces the beds 
which have been form ed during the existence of the zona1 
species. It corresponds to the upper part of the Dolborian 
Stage. 

The Acanthodina nobilis Zone is poor in conodonts. The lower 
boundary is drawn at the beginning of the development of 
Acanthodina nobilis, and the upper one is determined by the 
appearance of Aphelognathus pyramidalis. This zone coincides 
with the Nirundian Stage. 

The Aphelognathus pyramidalis Zone has precise boundaries 
and is defined by the vertical range of the zonal index species . 
I t  includes the deposits of the Burian Stage . 

Provincial features 

Biogeographical differentiation of the conodontophorid fauna 
has occurred throughout the Ordovician. This is reflected in 
the development of conodont provinces in Europe (North 
Atlantic Province) and in cratonic North America (Midconti
nent Province) . 

The analysis of the material under investigation proves the 
Ordovician conodont faunas from Central Siberia to be 
unique. Their marked distinctiveness is expressed in the 
presence of a considerable number of endemic taxa. At the 
same time they show an evident resemblance with contem
poraneous conodont faunas from Canada and central parts of 
North America . This fact gives support for the existence 

Fig. 3. DA, B .  Acanthodus lineatus (Furnish) . Nyayian Stage, sectionJ;  
IGG 6 1 4/3, 5; x 40 .  DC.  Loxodus bransoni Furnish .  Nyayian Stage, 
section J;  IGG 6 1 4/ 1 1 5 ; x 45 .  OD. Histiodella angulata Moskalenko. 
Kimaian Stage, section B; IGG 629/ 1 65 ;  x 45 .  DE, F .  Scolopodus 
quadraplicatus Branson & Mehl. Kimaian Stage, section B; IGG 629/ 
368, 369; x 40 .  OG. Erismodus typus Branson & Mehl. Mukteian Stage, 
section B; IGG 629/ 1 47 ;  x 45 .  OH.  Erismodus asymmetrieus (Branson & 
Mehl) . Vihorevian Stage, section B; IGG 629/ 1 36; x 45 .  D I-K. 
Coleodus mirabilis Moskalenko. DI. Vihorevian Stage, section J; IGG 
6 1 4/47; x 30 .  DJ. Vihorevian Stage, section B; IGG 629/6 1 ;  x 35 .  DK. 
Mukteian Stage, section H ;  IGG 6 1 4/5 1 ;  X 45 .  DL-N. Neocoleodus 
dutchtownensis Youngquist & Cullison. Vihorevian stage . DL.  Section 
B; IGG 629/ 1 98;  X 45 .  DM. Section J ;  IGG 6 1 4/ 1 25; x 25 .  ON.  
Section J; IGG 6 1 4/ 1 26; x 45 .  DO-R. CardiodelIa n .  sp. l .  Mukteian 
Stage. DO. Section H;  IGG 6 1 4/34; x 30. DP. Section B; IGG 629/52; 
x 45 .  DQ. Section B; IGG 629/53 ;  x 45 .  DR. Section B; IGG 629/54; 
X 45 .  DS. CardiodelIa tumida (Branson & Mehl) . Mukteian Stage, 
section H;  IGG 6 1 4/44; x 45 .  DT, U. Ptiloconus? costulatus Moskalenko. 
Mukteian Stage, section H .  DT. IGG 6 1 4/20 1 ;  x 30 .  DU. IGG 6 1 4/ 
203; x 20 .  DV-X. Polyplacognathus n. sp. Mukteian Stage, section H .  
DV.  IGG 6 1 4/ 1 62; x 45 .  DW. IGG 6 1 4/ 1 66; x 30 .  DX. IGG 6 1 4/ 1 65; 
X 45 .  DY-Ab. Polyplacognathus? n .  sp. Mukteian Stage. DY, Z .  Section 
J;  IGG 6 1 4/ 1 74, 1 7 7 ;  x 45 .  DAa, Ab. Section B; IGG 629/286, 298; 
x 45 .  
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throughout the Ordovician of contacts between the Central 
Siberian and North American seas. The nature of these 
contacts, however, did not remain the same; at one time they 
strengthened, at another they weakened or ceased to exis t, 
probably reflecting transgressive or regressive cycles. During 
regressive stages the geographic faunal differentiation was 
more distinct; during transgressions the faunal differences 
were reduced . 

In times of significant transgression the comparatively 
isolated Central Siberian water area was inhabited by con
odontophorid genera and species typical of the Midcontinent 
Province . Thus, during Kimaian time (late Arenigian) the S. 

quadraplicatus fauna, which is typical of the Midcontinent 
Province, is of wide occurrence . At Vihorevian-Mukteian 
time (Llanvirnian?) a new transgression is accompanied by 
the appearance of the Coleodus fauna and following it the 
CardiodelIa fauna, which is related to the very shallow water 
facies of the advancing sea. In the course of the transgression, 
the maximum of which is in Volginian age (early Llandeilian?) 
the Phragmodus fauna, characteristic of the Midcontinent 
Province, appears (for the first time in the region) and quickly 
dominates the faunas . A new outburst in the development of 
phragmodontids occurred in Chertovskian time (late Llandei
lian-early C

·
aradocian) . Later on, however, phragmodontids 

are not of wide distribution in Central Siberia. In North 
America Phragmodus undatus of ten predominates in Faunas 8-
1 2 , whereas on the Siberian Platform this species occurs 

extremely rarely . The Baksian assemblage shows the pre
dominance of Belodina-Culumbodina-Panderodus association, 
which is a typical component in the contemporaneous fauna 
from North America, but in a lateral facies series it perhaps 
takes a position displaced to shallower depths in comparison 
to the phragmodont community (Barnes & Fåhraeus 1 975) . 

The final stage, Burian time (Ashgillian) , again demonstrates 
free biogeographic connections between the Siberian and 
North American seas , resulting in the presence in the Burian 
assemblage of typical elements of the Richmond Fauna 1 2 . 

Regression stages , on the contrary, involve specialization of 
the compared faunas and an increase in endemic forms, which 
hampers their comparison. Most vividly this peculiarity is 
manifested in the second half of the Middle Ordovician and 
during most of the Late Ordovician . The representatives of the 
acanthodontid group begin to play an important role at this 
time. 

A review of laws con trolling the distribution of conodonts 
clearly reveals the existence of Ordovician biogeographical 
connections between the Central Siberian and North Ameri
can seas, resulting in the presence offaunas common to both 
regions . Thus, both biogeographical areas may be considered 
as parts of a single large biogeographical unit, that is of the 
Midcontinent Province. 
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