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The stages (Brit. series) — (Tremadoc, Arenig, Llanvirn, Llandeilo, Caradoc, and Ashgill)
used in the United Kingdom were found to be unsuitable for the global stratigraphy, because
their sections are breaking, located in a greatly dislocated region, not all boundaries of the
stratigraphic units are clear, and correlative features are insufficient. Therefore the Interna-
tional Commission on Stratigraphy (ICS) (Subcommission on Ordovician) decided to use in
the International Stratigraphical Scale (2000) only two of seven Ordovician stages, i. e. the
first one — Tremadocian, and the 4™ stage — Darriwilian. The later Scale (2004) contains also
the 7" stage — Hirnantian. In the Lethaia seminar S.M. Bergstrom et al. (2006) presented
additional three new stages: the 2™ — Floian, the 5™ — Sandbian, and the 6" — Katian. They
are approved by the ICS under the endorsement of the International Union of Geological
Sciences (IUGS). Only the third stage remained unnamed, since its lower boundary, Global
Standard Section Point (GSSP), is not determined yet. The Lower Ordovician consists of
two stages, Tremadocian and Floian, which are the correlated Baltic palacobasin regional
stages of Pakerort and Latorp. The Middle Ordovician has also two stages: the unnamed
lower one and the upper Darriwilian, which are compared to Volkhov, Kunda, Aseri,
Lasnamégi and Uhaku regional stages. The Upper Ordovician is composed of three stages:
Sandbian, Katian and Hirnantian, which are correlated with the major part of the Ordovician
section in the Baltic palacobasin, ie. Kukruse (except for its lower part), Haljala Keila,
Oandu, Rakvere, Nabala, Vormsi, Pirgu and Porkuni Regional stages. The GSSP of the
Ordovician stages and their sites are given in Table.
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INTRODUCTION

tian scale into three subsystems: Canadian, Dyfed and
Bala, keeping also the above-mentioned UK series. The

The Ordovician as a separate system was approved du-
ring the International Geological Congress held in 1960
in Copenhagen. Its stratigraphical division into series
and stages was changing; e. g., in the United Kingdom
(UK) the distinguished series, such as Tremadoc, Are-
nig, Llanvirn, Llandeilo (in 1990s the latter was pieced
together with Llanvirn), Caradoc, and Ashgill, were iden-
tified as series as well. Otherwise the Ordovician was
divided in Russia, Lithuania and other European states.
Here the Lower, Middle and Upper Ordovician were
distinguished with the English series which were attri-
buted to the stage rank. The boundaries of the series
did not coincide with those used now. Harland et al.
(1989) proposed to divide the Ordovician chronostra-

IUGS Stratigraphical Scale (1989) also distinguished the
Lower and the Upper Ordovician subsystems grouped
into such North American series as Canadian, Cham-
plainian and Cincinnatian, together with the UK series,
and numerous stages. The IUGS International Commis-
sion on Stratigraphy (2000) proposed the stratigraphical
scale in which the Ordovician was divided into 3 se-
ries / epochs: Lower / Early, Middle / Middle, and Upper /
Later, with only two global stages meeting the interna-
tional stratigraphy requirements, i. e. the first or the lo-
wer Tremadoc in the Lower Ordovician, and the fourth
or the upper Darriwilian in the Middle Ordovician. The
International Stratigraphical Scale published by the sa-
me Commission in 2004 showed the Ordovician supple-
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Table. New global stages biohorizons of the Ordovician and their correlation with regional stages of the Baltic basin

Lentelé. Naujieji pasauliniai ordoviko aukstai, biohorizontai ir jy koreliacija su Baltijos baseino regioniniais aukstais

I fluctivagus (C
[GJgSP-Gréggan )

mented with one more stage — the seventh Hirnantian
stage (Table).

NEW ORDOVICIAN STAGES

Bergstrom et al. (2006) presented three more global Or-
dovician series with their names — Floyan, Sandbian
and Katian, which were approved by the International
Commission on Stratigraphy and TUGS.

Floian Stage is named after the Swedish village of
Flo situated about 5 km from the GSSP in Diabasbrot-
tet locality. This is the upper or the 2" stage of the
Ordovician system in the lower Ordovician series. It
covers the stratigraphic interval from the base of the
Tetragraptus approximatus graptolite biozone to the ba-
se of the Baltoniodus triangularis conodont biozone or
to the graptolite Isograptus victoriae victoriae biozone,
or from the base of the Proistodus proteus conodont
biozone to the base of B. triangularis.
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Sandbian Stage forms the 5" Ordovician or the lo-
wer stage of the Upper Ordovician. Its stratotype GSSP
(Fagelséang) is in the Sandby community, the name of
which was applied to the stage in South Sweden (Skane).
This stage comprises the stratigraphical interval from
the lower limits of the Nemagraptus gracilis graptolite
biozone to the lower limits of the Diplocanthograptus
caudatus graptolite biozone, or from the middle of the
Pygodus anserinus conodont biozone which coincides
with the base of the Amorphognathus inaequalis biozo-
ne. This stratigraphical level corresponds also to the
middle part of the Laufeldochitina stentor Chitinozoa
biozone and the start of Time Slice 5a (Webby et al.,
2004). All beds of this stage were drilled just west of
the Fagelsang area and described by R. Nilsson (1977).

Katian Stage is the 6" Ordovician stage or the mid-
dle stage of the Upper Ordovician. The GSSP of its
lower limits is located on the Black Knob Ridge, about
5 km NE from Atoka in SE Oklahoma. The stage is
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named after Lake Katy which is now drained (at the
southern end of the Black Knob Ridge) about 2 km
SW from the GSSP. The Katy Stage comprises the stra-
tigraphical interval from the lower limits of the grapto-
lite Diplocanthograptus caudatus biozone to the lower
limits of the graptolite Normalograptus extraordinarius
biozone. The advantage of this stage is that its beds are
well exposed on the Black Knob ridge which is spar-
sely vegetated and has a thin soil cover. According to
conodonts, the lower limits of the biozone lie somewhat
lower than the base of the Plectodina tenuis biozone in
North America, and according to Chitinozoa the lower
limits lie in the middle-upper part of the Spinachitina
cervicornis biozone and close to the base of the Slice
Sc time interval (Webby et al., 2004).

Only one 3™ Ordovician or lower middle Ordovician
stage remained unnamed. The Subcommission on the
Ordovician did not approve its name, because the GSSP
of the lower limits for this stage are not determined
yet, although its biostratigraphical boundaries have been
defined (from B. triangularis to the Undulograptus aust-
rodentatus base).

CORRELATION OF ORDOVICIAN STAGES
WITH THE REGIONAL STAGES OF THE
BALTIC PALAEOBASIN

The Baltic Ordovician palacobasin and its cofacies, ac-
cording to V. Jaanusson (1995), are widespread in the
Baltic countries (Fig. 1). Previously (Ménnil, 1966; Paske-
vi¢ius, 1972) these cofacies like Estonian, Lithuanian and
Swedish—Latvian facial zones had been ascribed to the
eastern Baltic countries. Later the Swedish—Latvian facial
zone was re-named into the Livonian facial zone (Paske-
vi¢ius, 1994). The tectonic structures such as the Middle
Lithuanian depression, Lower Nemunas elevation, Jelga-
va depression and others (ITamkesrdroc, 1958, 1972; Msn-
HIIb, 1966) were investigated in the mentioned facial
zones (Fig. 2).

A rather precise correlation of the Ordovician global
stages to the regional stages of the Baltic palaeobasin is
possible, because among the other animal groups, the
Baltic Ordovician basin was found to contain graptoli-
tes, which were studied, but their biozone remained un-
identified (IlamxkeBuutoc, 1972, 1996; VYmect, 1975;
Msaamib, 1988), as well as conodonts, the zones of
which have been distinguished (Viira, 1990), which are
used as basis to define the boundaries of the Ordovi-
cian global stages.

Tremadocian Stage. Its lower biostratigraphical boun-
dary is marked by the lapetognathus fluctivagus biozo-
ne with its GSSP being the Green Point, Newfoundland,
Canada. This stage is correlated to the Baltic Pakerort
and Varangu regional stages. The correlation is based on
the following graptolite biozones: Rhabdinopora des-
mograptoides, Rh. flabelliformis and Adelograptus te-
nellus hunnebergensis in the Pakerort stage, and Bryog-
raptus broeggeri and Kiaerograptus in the Varangu sta-

ge. The lower boundary of the lapetognathus fluctiva-
gus biozone in the Baltic basin is not clear enough,
because the lower boundary of the Pakerort stage is
marked by the base of the Cordylodus andresi biozone,
above which in the Pakerort stage there are C. proavus,
C. intermedius, C. lindstromi, C. angulatus—C. rotunda-
tus biozones, and upwards farther in the Varangu stage
there is Drepanoistodus deltifer biozone (Viira, 1990) cor-
related with the Tremadocian stage.

Floian Stage. Its stratigraphical boundaries are men-
tioned above. It should be also noted that the GSSP of
its base in Sweden, in the locality of Diabasbrottet, is
marked by a graptolite biozone, i.e. the base of the
Tetragraptus approximatus biozone and the base cono-
dont Paroistodus proteus biozone. The regional stage of
the Latorpian in the Livonian facies zone begins with
the Zirni Member, Formation Zebre, and there grapto-
lites of the Tremodocian Stage disappear. Conodonts of
P. proteus appear is this stratigraphic level. There have
been investigated the graptolite Tetragraptus phyllo-
graptoides and Acrograptus balticus biozones in the
upper part of the Zirni Member. They are found in the
lower part of the Kalvene Zebre Member Formation.
Graptolites of the Phyllograptus densus biozone were
investigated above the mentioned graptolite biozones.
The graptolites of Ph. angustifolius elongatus biozone
start in the Kalvene Member. The upper boundary of
the Kalvene Member is the boundary between the La-
torpian and the Volkhovian Regional stages.

The stage left to be named. Its stratigraphical boun-
daries are shown in Table. The base of this stage is
marked by B. triangularis conodont biozone; however,
it has no GSSP yet. This stage is compared to the
nearby Baltic Volkhov regional stage which contains the
Phyllograptus angustifolius elongatus biozone. Earlier
the Volkhov stage had been detached by the Undulo-
graptus austrodentatus graptolite biozone equivalent to
the Asaphus expansus trilobite biozone. J. Paskevicius
(1972) attributed the U. austrodentatus to the overlying
Kunda regional stage, because the Volkhov—Kunda boun-
dary coincided with the Arenig—Llanvirn boundary. Pre-
sently, the U. austrodentatus biozone marks the begin-
ning of the Darriwilian stage; therefore, if the Volkhov
regional stage is made thinner, its upper boundary would
coincide with the base of the Darriwilian stage.

Darriwilian Stage is distinguished in the stratigra-
phical interval between the base of the Undulograptus
austrodentatus biozone (the GSSP of this stage is in
the locality of Huangnitang, SE China) and the base of
the Nemagraptus gracilis biozone. In the Baltic basin,
four graptolite biozones, U. austrodentatus, Didymograp-
tus artus, D. murchisoni and Hustedograptus teretiuscu-
lus, are distinguished in this interval (ITamkeBuuroc, 1996).
They are correlated to the Kunda, Aseri, Lasnamigi and
Uhaku regional stages and the lower part of the Kukruse
regional stage. So, the correlation of the base of the
Darriwilian stage with that of the Kunda regional stage
(Sakyna Formation) is unchallenged. Moreover, such
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Fig. 1. Palaecobasin of the Bal-
tic Ordovician and their co-
facies

1 pav. Baltijos ordoviko paleo-
baseinas ir jo kofacijos (Jaa-
nusson, 1995)

Fig. 2. Distribution of Ordovi-
their thickness,
structural and facial zonation

cian rocks,

of the eastern Baltic Palaco-
basin: / — denudational boun-
rocks,
structu-
ral-facial boundary, 4 — Esto-

dary of the Ordovician
2 — isopachs (m), 3 —

nian facial zone, 5 — Lithua-
nian facial zone, 6 — Livonian
facial zone, 7 — stratotypes and
other major boreholes, 8 — bo-
reholes drilled through the Or-
dovician, 9 — boreholes without
Ordovician strata, /0 — tecto-
nic faults, // — tectonic faults

supposed.

2 pav. Rytinés Baltijos paleo-
baseino dalies ordoviko uolie-
ny paplitimas, jy storis, struk-
tarinés ir facijy zonos: I — or-
doviko uolieny denudaciné ri-
ba, 2 — izopachités (m), 3 —
strukturiné-faciné riba, 4 — Es-
tijos faciju zona, 5 — Lietuvos
faciju zona, 6 — Livonijos fa-
cijy zona, 7 — stratotipiniai ir
kiti svarbesni greziniy pjuviai,
8 —
ko sluoksnius,

greziniai, pragrezg ordovi-
9 — greziniai,
kuriuose néra ordoviko, 10 —
11 — spéja-
mi tektoniniai luziai

tektoniniai liZiai,
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correlation is confirmed by the base of the Eoplacognat-
hus? variabilis biozone.

Sandbian Stage. Its stratigraphical interval has been
described above. Its base coincides with the base of the
Nemagraptus gracilis biozone. The GSSP of this stage
is in Fagelsang, Sweden. Two graptolites zones, N. gra-
cilis and Diplograptus multidens, are distinguished in
this interval. They are correlated to the Kukruse (without
its lower part), Haljala, Johvi and Keila regional stages,
where the studies on the above-mentioned biozone grap-
tolites had been carried out (ITamkeBuuroc, 1996). These
regional stages are compared to the Sandbian stage. The
base of this stage in the Kukruse regional stage is dis-
cussed in the paragraph dealing with the Darriwilian
stage. The base of the Sandbian stage and the middle
of the Kukruse regional stage are marked by the middle
part of the Pygodus anserinus biozone, therefore the
upper part of this biozone and the Amorphognathus tva-
erensis biozone are correlated to the Sandbian Stage
and the above-mentioned Baltic regional stages.

Katian Stage stratigraphical interval is given above.
The GSSP of the base Katian stage and of the Diplo-
canthograptus caudatus biozone is at the Black Knob
Ridge, North America. The correlation of this base to
the base of the Baltic Oandu regional stage is relative,
since this zonal graptolite species has not yet been found
in the Baltic Ordovician. However, it is known that
D. caudatus is widely spread in the Dicranograptus clin-
gani biozone in the UK (Scotland) and Ireland. The
correlation of the Baltic Ordovician Oandu regional sta-
ge to the D. clingani biozone is unchallenged. The pre-
cise time when D. caudatus appeared in the D. clingani
biozone is, however, not yet determined, therefore the
identification of the base of the Katian stage is proviso-
ry. The base of the Katian as well as of the Oandu
regional stages, plays an important role in palacogeog-
raphy, since a significant stratigraphical gap of Haljala—
Keila times is situated in the eastern periphery of the
Baltic Ordovician basin, followed by the Oandu time
largest transgression (JlamxoB, [Tamkesuuroc, 1989), and
its deepening caused formation of the Mossen black
clay (argillite) in the western part of the basin. The
thickness of the Katian stage, judging from the section
of the Baltic Ordovician basin, is very large and com-
prises five regional stages: Oandu, Rakvere, Nabala,
Vormsi and Pirgu. This contrasts with, e. g., the Hirnan-
tian stage. Two graptolite zones — Dicranograptus clin-
gani and Pleurograptus linearis — have been distin-
guished in the Baltic basin’s Oandu and Vormsi regional
stages. Upwards the graptolites are rare, their biozones
have not been investigated (shallow water facies). Ac-
cording to the conodonts, two more biozones — Amor-
phognathus superbus and A. ordovicicus — which corre-
late to the Katian stage have been distinguished.

Hirnantian Stage covers the stratigraphical interval
from the base of the Normalograptus extraordinarius bio-
zone (its GSSP is in Wangjiawan North Section, China)
to the Parakidograptus acuminatus, i. e. the Ordovician—

Silurian boundary, with its GSSP being in Dob’s Linn
(Scotland). This is the smallest stratigraphical interval.
The base of the Hirnantian Stage in the Baltic palacoba-
sin is the N. extraordinarius biozone, which is not appro-
ved, but it has a very good complex of brachiopod and
trilobite fauna (Dalmanella testudinaria, Eoplectodonta
hirnantensis, Hirnantia sagittifera, Clifionia oxoplecioid-
es, Dalmanitina mucronata, etc.) which has been inves-
tigated in the Krekenava Formation and the Piltene Mem-
ber (ITamkeBudtoc, 1972; 1996) and is attributed to the
Porkuni regional stage. Thus, on the ground of the above
faunal complex, the Porkuni regional stage is correlated
to the Hirnantian stage. The above-mentioned Hirnantian
fauna is of cosmopolitan type, it is known not only in
the U. K., Lithuania and Latvia, but also in Poland, Czech
Republic, Asian states, etc. Therefore, distinguishing the
global Hirnantian stage is unchallenged. The upper boun-
dary of the Hirnantian stage is marked by the base of
the P. acuminatus biozone. There are no graptolites of
this biozone in the Baltic region (shallow facies). This
boundary is correlated to that between the Ordovician
Porkuni and the Silurian Juuru regional stages. In Lithu-
ania and Latvia it lies between the Ordovician Piltene
and Silurian Rovéja or Puikula members (the Hercynian
faunal complex disappears in the Piltene Member).

CONCLUSIONS

Up to now, the stratigraphy of global units (series and
stages) for the Ordovician has not yet been finally sta-
bilised. Recently it has been divided into the subsys-
tems (1989), in other states the British rank of series
was replaced by a state’s rank (Tremadoc, Arenig, etc.
series). Because the British series, except for Tremadoc,
do not correspond to the global requirements of strati-
graphy, the ICS Subcommission on the Ordovician (2004,
2006) revised the setup of the Ordovician series and
stages and introduced the Global Standard Section and
Point (GSSP) for the lower boundaries of the stages.

Now the Ordovician is divided into three global se-
ries: Lower (with the conodont I fluctivagus biozone
base of the Tremadocian stage), Middle (with the cono-
dont B. triangularis biozone base of the stage that is to
be named) and Upper Ordovician (with graptolite N.
gracilis biozone base of the Sandbian stage).

The Tremadocian stage lower boundary coincides
with the lower boundary of the conodont 1. fluctivagus
biozone and is correlated to the base of the Kallavere
Formation of the Pakerort regional stage in the Baltic
region or the base of the Cordylodus andresi biozone.

The Floian stage begins from the lower boundary of
the 7. approximatus biozone and is compared to the
lower boundary of the Latorp regional stage (the base
of the Tetragraptus phyllograptoides biozone) or the
lower boundary of the Hunneberg substage.

The lower boundary of the Stage left to be named
is compared to the lower boundary of the conodont B.
triangularis biozone that is correlated to base of the
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Volkhov regional stage or a somewhat higher lying base
of the Ph. angustifolius elongatus biozone.

The Darriwilian Stage lower boundary coincides with
the lower boundary of the Undulograptus austrodenta-
tus biozone. In the Baltic region, it is correlated to the
base of the Sakyna Formation of the Kunda regional
stage with the U. austrodentatus biozone distinguished.

The Sandbian Stage lower boundary is compared to
the lower boundary of the Nemagraptus gracilis biozo-
ne that is equivalent to the base of the Kukruze regio-
nal stage (without lower part) in the Baltic region at
the boundary between the H. feretiusculus and N. gra-
cilis biozones.

The Katian Stage lower boundary coincides with that of
the D. caudatus biozone and is relatively correlated with
the base of the Alvitas Formation of the Oandu regional
stage, from which the D. clingani biozone begins.

The Hirnantian stage lower boundary is considered
to be that of the N. extraordinarius biozone, which is
correlated to the base of the Krekenava Formation of
the Porkuni Regional stage where the Hirnantian faunal
complex appears. The upper boundary of this stage coin-
cides with the base of the Parakidograptus acuminatus
biozone, or the boundary between the Piltene and Ro-
véja or Puikula members.
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Juozas Paskevicius

BALTIJOS PALEOBASEINO ORDOVIKO
REGIONINIU AUKSTU KORELIACIJA SU NAUJAIS
PASAULINIAIS AUKSTAIS

Santrauka

Ordoviko sistemos pasauliniy padaliniy stratigrafija dar galuti-
nai nesutvarkyta. Siuo metu Tarptautiné stratigrafijos komisija
yra patvirtinusi visus 3 ordoviko skyrius ir 6 aukstus i§ 7. Vir-
Sutiné ordoviko riba Zymima tarp ordoviko hirnancio auksto ir
siliro landoverio skyriaus.

D. Britanijos serijos — tremadokis, arenigis, lanvirnis, ka-
radokis ir asgilis, iSskyrus pirmaji — tremadoki, kuris gavo
auksto ranga, pasaulinei stratigrafijai pasirodé nepriimtinos, ka-
dangi ju uolienos neturi geruy nepertraukiamy pjiviy, daznai
ju ribos neaiskios, nepakankami serijuy koreliacijos pozymiai.
Todél Tarptautingje stratigrafinéje skaléje (2000) i§ 7 auksty
buvo pateikti tik du: pirmasis — tremadokis ir ketvirtasis —
skaléje (2004) virSutinis

darivilis. Vélesnéje tarptautinéje
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ordovikas buvo papildytas septintuoju — hirnanéio — aukstu.
Tarptautiniame paleontologijos ir stratigrafijos Zzurnale ,,Lethaia®
S. M. Bergstromas ir kt. (2006) pateiké dar tris naujus pasau-
linius aukstus: antraji — floji, penktaji — sandbi ir Sestaji — kati.
Ju apatinés ribos pagristos graptolity ir konodonty biozony apa-
tinémis ribomis, nurodyti juy sratigrafiniai intervalai, taip pat
vietoviy apatinés ribos pasauliniai standartinio pjivio taskai
(PSPT) (zr. lentelg).

Apatini ordovikg sudaro du aukstai: tremadokis ir flojis.
Tremadokio apating riba Zymi konodontinés lapetognatus fluc-
tivagus biozonos apatiné riba. Tremadokio aukstas koreliuoja-
mas su Baltijos paleobaseino Pakerorto ir Varangu regioniniais
aukstais. Flojo auksto apatiné riba sutampa su graptolity Tetra-
graptus approximatus biozonos apatine riba. Flojo aukstas yra
gretinamas su Latorpo regioniniu aukstu.

Vidurinis ordovikas taip pat susideda i§ dvieju auksty: tre-
¢iojo, dar nejvardyto, ir darivilio. Treciojo auksto apatiné riba
sutampa su konodontinés Baltoniodus trianguliaris biozonos
apatine riba, ji dar nekalibruota Pasauliniu standartinio pjlivio
tasku (PSPTO0), todél aukstas nejvardytas. TreCiasis aukstas
yra koreliuojamas su Volchovo regioniniu aukstu (be Undulog-
raptus austrodentatus arba Asaphus extensus biozony). Darivi-
lio auksto apating riba Zymi graptolity autrodentatus biozonos
apatiné riba. Darivilio aukstas yra gretinamas su Kundos (su
austrodentatus biozona), Azerio, Lasnamiagio ir Uhaku regio-
niniais aukstais.

VirSutini ordovika sudaro trys aukstai: sandbis, kacis ir hir-
nantis. Sandbio auksto apating ribg Zymi graptolity Nemagrap-
tus gracilis biozonos apatiné riba. Sandbis yra koreliuojamas
su Kukroizés (i$skyrus jo apating dali, kuri dar priskiriama
Hustedograptus teretiusculius biozonai), Haljalos, ir Keilos re-
gioniniais aukstais. Kacio auks$to apatiné riba atitinka grapto-
litinés Diplocantograptus caudatus biozonos apating riba. Ka-
¢io aukstas yra gretinamas su Oandu (salyginai), Rakverés,
Nabalos, Vormsio ir Pirgu regioniniais aukstais. Hirnancio auks-
to apatiné riba yra tapatinama su graptolitu Normalograptus
extraordinarius biozonos apatine riba. Hirnancio aukstas yra
koreliuojamas su Porkunio regioniniu aukstu. Ordoviko ir siliro
riba sutampa su graptolity Parakidograptus acuminatus biozo-
nos apatine riba.

Ho3ac IMamkeBu4oc

KOPPEJISILUSL OPIOBUKCKHUX PETHOHAJIBHBIX
SIPYCOB BAJTUMCKOI'O IMAJEOBACCEMHA C
HOBBIMHU INIOBAJIBHBIMU SIPYCAMU

Peswome

Crparurpaduss ~ DI00anbHBIX  IOApa3feNeHuil  (SpycoB)

OPJIOBHKCKOH CHCTEMBI OKOHYATENBHO €llle He pazpaboraHa. B
HacTos1Iee crpaturpaduuecKon

BpeMsl  MEXyHapOIHOM

KOMHUCCHEH yTBEpXKIEHbl 3 OTAeNa: HIWKHUH, CpeAHHH H

BepXHUH, a Takke 6 sApycoB u3 7. HumwxHuil oproBux
HAYMHACTCS TPEMAJOKOM, CPEIHHH — TpPEThbUM sipycoM (0e3
Ha3BaHWs) U BEPXHUH — caHaOMEM, 3aKaHUYMBAETCS OPIOBUK

TMPHAHTCKUM s[pYyCOM. BepxHss rpaHuna CUCTEMBbI IPOBOJUTCA

MEXJy TMPHAHTCKHUM SIpyCOM OpJOBHKA U JUIAHJOBEPHUICKUM
OTJEJIOM CHIIypa.

Bpuranckue cepuu: TpeMaJoOK, apeHMI, JUIAHUPH, Kapaaok
M alTWUI, 3a HCKIYEHHEM TpeMaJoKa, OKa3aluch
HenpuemiIeMbl Uil ro0aabHOW cTparurpaduu, Tak Kak OHU
HaxoasaTcAa B CHJIBHO JUCIOIIMPOBAHHOM PETUOHE, HET
DIyOOKUX, HENPEephIBHBIX Pa3pe3oB, UX I'PaHUIBI 3a4acTyl0 HE
SICHBL U Yy HHUX HEAOCTAaTOYHO KOPPECIALNUOHHBIX INPU3HAKOB.
IToaToMy yxe Ha MEXAYHapOIHOIl cTpaTuUrpaduIeckoi IIkaje
(2000) w3 7 spycoB ObUIM yKa3aHbl TOJBKO 2: TEpBBIH
TpeMaJOKCKUH UM 4eTBepThld AapuBmibckuil. B 2004 r. Ha
MexayHapoaHOM cTpaTurpadUuecKoi MIKae yKa3aH CeIbMOM —
TUpHAHTCKUM sipyc. Ha cemunape MexayHapogHOTO XypHaia
»Lethaia® C. M. Beprctpomom u xp. (2006) 6bumt mpen-
CTaBJICHBI €llle TPU HOBBIX sIpyca: TMEpBbIil (IOMHCKHUH, MATHINH
CKaH/IBUHCKHI M 1IeCTO KaThickui. X rpaHuibl 000CHOBaHBI
TpanToOJIMTOBBIMU U KOHOJOHTOBBIMU 6H030H3MPI, YKa3aHbl
O6uocTparurpaguueckue MHTEPBAJBl SPYCOB, a TAaK)KE TOUKU
miobaneHOro cranaaptHoro paspeza (TI'CP), ux wmecro-
HaxoxeHue (cM. Tadi.).

HuxHUM OpIOBHK COCTOMT M3 JBYX MIIOOAIBHBIX SIPYCOB:
TpeMamoKkckoro u ¢uioniickoro. HukHsisi rpaHuma Tpemagoka
COBIIQ/IaCT C HIKHEW rpaHulleldl KOHOIOHTOBOH OMO30HBI lape-
tognathus fluctivagus. TpeMagoKCKHil sSpyc KOPPEIHpPYET C
MaKepOPTCKUM U

BaparyCKUM pETHOHAIBHBIMU  sIpyCaMHU

Banruiickoro maneobacceiina. HuxHsis TpaHuna (raouiickoro

spyca
Oouozonsl Tetragraptus approximatus. Onouniickuii sipyc comoc-

COOTBETCTBYET HMIKHEH TpaHMLE TPaNTOIMTOBOU
TaBUM C JIATOPIICKMM PETrHOHAJIBHBIM SPYCOM.

CpenHuil OpIOBHUK Takxke BKIIOYaeT B cebs ABa spyca:
HIDKHUH uiM Tperuil (eme Oe3 Ha3BaHMSA) U BEPXHUH HIIH
4eTBEPTHIN, NapuBUIIbCKUN. HIKHAS rpaHuLa TpeTbero spyca
COBIIAJIaeT C HIDKHEW rpaHullell KOHOJOHTOBOW OGMO30HBI Balfo-
TI'CP. [lauHblii  sipyc

KOppENUpYeT C BOJKOBCKMM PErHOHAJIBLHBIM SIpycoM, 0€3 30HBI

niodus tranguliaris, Taxxe 0e3
Undulograptus austrodentatus wnn Asaphus expansus. HwkHsas
rpaHUIla JAPUBUIILCKOTO Spyca COOTBETCTBYET HUKHEH TpaHHIle

sIpyc
A3zepu,

austrodentatus. ~ DTOT

Kynna,

ouozonsl  Undulograptus

COOTBETCTBYET  PETHOHAIBHBIM  sSpycaM
JlacHamsrn u Yxaky.

BepxHuii OpIOBUK COCTOMT M3 TPEX SIPYCOB: CaHIBHUICKOIO,
KaTUHUCKOr0 M THpHAHTCKOro. HuxHss rpaHuna ca”aBUICKOTO
spyca NpPOBOAMTCA II0 HUXHEH TIpaHHlle TIpanToIUTOBOMN
ouo3zonsl Nemagraptus gracilis. CanABUHCKUN SIPyC COIMOCTAaB-
JISIeTCsl ¢ perHoHanbHbIMH sApycamu Kykpyse (0e3 HuxHeH ero
yactu), ['ansna u Keitna. HuxHeAg rpaHuna xkatuiickoro sipyca
COOTBETCTBYET HUXKHEHl I'paHMIC IpanToNIUTOBON OMO30HBEI Di-
plocanthograptus caudatus. Katuiickuii spyc xoppenupyer c
peruoHansHbeIMU Apycamu Oanpy (ycnoBHo), Paksepe, Haba-
na, Bopmcu u Ilupry. HuxHsAs rpaHuna rupHaHTCKOTO spyca
IIPOBOAUTCSA 10 HIDKHEW I'paHulle TPanToiIuToBOH O0HM030HBI Nor-
malograptus extraordinarius. TMpHAHTCKUH Spyc COIIOCTaB-
JsieTcsl ¢ TMOPKYHCKUM PErHOHalIbHBIM sipycoM. I'panuna op-
JIOBUKA U CHUJIypa HJET MO0 HUXHEH IpaHULle I'panTOJIUTOBOU

ouozonsl Parakidograptus acuminatus.



