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ABSTRACT

ONOoaAor feptognhatnodu Olatus dertine NE Nellan/Fermian poundary s |
Aidaralash section (shallow-shelf deposits), Kazakhstan. Definitions have been proposed for
bases of the Serpukhovian (330.9 Ma; FAD of conodont Lochriea ziegleri) and Gzhelian (ca.
303.7 Ma; FAD of conodont Idiognathodus simulator s.s.); carbonate basin and slope
successions in China and the Urals contain their GSSP candidate sections. Several conodonts
and fusulinids have been recently proposed as indices for the basal Moscovian GSSP (315.2
Ma) but only FADs of Diplognathodus ellesmerensis, and Declinognathodus donetzianus have
received substantial support from SCCS task-group members. The FADs of the conodonts

Idiognathodus turbatus and Idiognathodus sagittalis are considered to have the best potential
for fixing the basal Kasimovian GSSP.



INTRODUCTION

@UNEINEEORISIHDEDECK




MAIN DIVISIONS OF CARBONIFEROUS SYSTEM

GSSP—— 298.9 + 0.2
Gzhelian

UPPER _ — 20 V1303.7 + 0.1
KaS|mOV|an3_3 vy

MIDDLE Moscovian N

LOWER Bashkirian
GSSP SMYr 323.2 + 0.4

UPPER Serpukhovig_;\My
MISSISSIPPIAN | MIDDLE

PENNSYLVANIAN 1307.0 £ 0.2

2Myr1315.2 + 0.2

24.3 Myr

1330.9 + 0.3

Viséan
GSSP 158 Wrl346.7 £ 0.4
LOWER Tournals.laq22

GLOBAL CARBONIFEROUS DIVISIONS
from Heckel (2004) and Heckel and Clayton (2006)

%,
-
O
14
LUl
—
Z
O
1
14
<
O

Myr|358.9 + 0.4

Divisions are the result of ballots taken by SCCS in 2003 and ratified by ICS
and IUGS in 2004; ages from GTS 2012 and ICS chart developed for 34th IGC

Slide shows main divisions of Carboniferous System in current use. Next two slides show
regional subdivisions (stages and substages) for Mi ssissippian and Pennsylvanian.




REGIONAL SUBDIVISIONS OF MISSISSIPPIAN SUBSYSTEM
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CARBONIFEROUS TIME SCALE
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BASE OF CARBONIFEROUS SYSTEM
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Divisions are the result of ballots taken by SCCS in 2003 and ratified by ICS
and IUGS in 2004; ages from GTS 2012 and ICS chart developed for 34th IGC

The next 5 slides discuss and illustrate the GSSP a  t the base of the Carboniferous System, whichisals o
the base of the Mississippian Subsystem, Lower Miss issippian Series, and Tournaisian Stage. @ SCCS
Task Group Chairman - Markus Aretz (France).

The GSSP for the base of the Carboniferousis on La  Serre Hill in southern France and is defined by th e
FAD of conodont Siphonodella sulcata (Paproth etal., 1991).
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Location of the La Serre section in the Montagne Noi
contains the contested GSSP for the base of the Car

r, southern France. The section
boniferous System.




Photograph on right shows the
upper part of the GSSP section in
trench E’ on La Serre Hill, France.
Beds from about number 79 to 90
can be seen. The current GSSP for
the base of the Carboniferous is at
the base of bed number 89 but
Siphonodella sulcata was recently
found as low as bed 84b (Kaiser,
2009).
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subjective and based largely
on the curvature of the carina
and pseudokeel.

S. praesulcata shows
curvatures between 0 © and
less than 15 © degrees with
median value of 7 ©,

The curvature of S. sulcata
has a median value of about
159 and ranges from about
120 to 24° (Flajs and Feist,
1988).
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The Hangenberg extinction event occurring slightly below the Famennian-Tournaisian boundary greatly
influenced the style of sedimentation. The D-C bou  ndary task group is evaluating the multiphase event
to see if some component of it could be used for de  fining the GSSP at the base of the Carboniferous.
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Divisions are the result of ballots taken by SCCS in 2003 and ratified by ICS
and IUGS in 2004; ages from GTS 2012 and ICS chart developed for 34th IGC

The next 4 slides discuss and illustrate the GSSP a
also the base of the Middle Mississippian Series.

Sevastopulo (Republic of Ireland).

t the base of the Viséan Stage, which is
Task Group Chairman — George
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Map of southeast China showing
location of study area (red rectangle)

Proposal for Tournaisian/Viséan
Boundary GSSP in Pengchong section

by Devuyst et al. (2003) was approved Zo
by the SCCS in late 2007 and
subsequently ratified by the ICS and
IUGS.
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Map of northern Guangxi showing location of Pengchong

Maps showing location of the Pengchong section in Gu
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in Guangxi Provihce, South

Overview of the Pengchong section in small stream by village of Pengchong
China showing rhythmically bedded slope limestone ¢ haracteristic of section. The section contains the
GSSP for the Viséan-Tournaisian boundary (see Devuy st et al., 2003). Photo courtesy Yuping Qi and
Wenkun Qie at Nanjing Institute of Geology and Paleo  ntology.
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Photograph showing location of the Tournaisian-Visé an boundary GSSP at base of limestone bed 83
in the Pengchong section, South China. Photo courte sy Yuping Qi and Wenkun Qie at Nanjing
Institute of Geology and Paleontology.
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The next 13 slides illustrate and discuss the base of the Serpukhovian Stage, which is also the base 0 f
the Upper Mississippian Series. The SCCS task group  for the Viséan/Serpukhovian boundary is

currently evaluating two prime candidate sections: the Verkhnyaya Kardailovka section in the southern
Urals of Russia and the Nashui section in South Chi  na. Task Group Chairman — Barry C. Richards
(Canada).
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STRATIGRAPHIC LOG
ILLUSTRATING THE
LECTOSTRATOTYPE OF THE
SERPUKHOVIANISTAGE
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PLATE SHOWING CONODONTS OF

THE GENUS LOCHRIEA

Figs. 1-2: Lochriea mononodosa

Figs. 3-4: Lochriea nodosa
Figs. 5, 7-9, 11-12 Lochriea ziegleri
Fig. 6: Lochriea monocostata

Fig, 10: Lochriea commutata

For boundary definition, the
Viséan/Serpukhovian task group
thinks the first appearance of the
conodont Lochriea ziegleri in
lineage L. nodosa to L. ziegleri is the
best option.

Lochriea is currently considered to
be a senior synonym of
Paragnathodus

from Skompski et al. (1995)
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MAP SHOWING LOCATION OF
VERKHNYAYA KARDAILOVKA
SECTION ON SOUTHEAST
FLANK OF SOUTHERN URAL
MOUNTAINS, RUSSIA

Pre-Paleozoic and
metamorphic rocks

Pre-Carboniferous
Paleozoic rocks

Carboniferous and
younger rocks

1. The Verkhnyaya Kardailovka
section is one of the two best
candidate sections for the GSSP at
the base of the Serpukhovian.

2. The succession was deposited in
in the Magnitogorsk-Bogdanovsk
Graben at water depths ranging
from shallow neritic to deep water.

3. The boundary interval is
dominated by deep-water, nodular,
skeletal lime mudstone and
wackestone containing abundant
ammonoids

after Nikolaeva et al., 2001



CHART SHOWING
DISTRIBUTION OF
CONODONTS AT LEVEL
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Lower part of the Verkhnyaya Kardailovka section sh owing middle and Upper Viséan volcanics
siliciclastics, and carbonates exposed during recen t excavations. Arrow 1 indicates top of the middle
Viséan crinoidal limestone unit of formation A. For mation B is dominated by volcanic ash, tuffaceous
siltstone and mudstone. Limestone of lower formatio n C is exposed at the lower left (arrow 2 indicates
base). People (arrow 3) in trench provide scale.
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VISEAN-SERPUKHOVIAN
AMMONQOIDS FROM VERKHNYAYA
KARDAILOVKA SECTION OGN URAL

RIVER; SOUTH URALS; RUSSIA

AD of L. ziegleri for I
definitionin 2003 at the XVICCP in
Utrecht.

Prior to 2003, the Viséan-
Serpukhovian boundary was
traditionally placed at the base of
beds containing the ammonoids
Cravenoceras and /or Edmooroceras
pseudocoronula .

From Nikolaeva et al., (2009)




Viséan-Serpukhovian boundary level in unnamed forma  tion C of the Verkhnyaya Kardailovka section in
the South Urals, Russia. Succession comprises stylo nodular, skeletal lime mudstone and wackestone of
deep-water basin origin and contains several ammono id horizons. The 19 m and 20 m arrows point to

aluminum pins used to mark section and give stratig raphic position above the base of the section. One
metre-long Jacob's staff at upper left provides sca le.
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Basin to lower-carbonate-slope deposits (turbidites and nodular thin-bedded basin facies) in

Nashui section at level of Viséan-Serpukhovian Boun  dary (17.94 m above base of section).



BASE OF PENNSYLVANIAN SUBSYSTEM AND BASHKIRIAN STAG E

GSSP 298.9£0.2
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GLOBAL CARBONIFEROUS DIVISIONS
from Heckel (2004) and Heckel and Clayton (2006)

Divisions are the result of ballots taken by SCCS in 2003 and ratified by ICS
and IUGS in 2004; ages from GTS 2012 and ICS chart developed for 34th IGC

%,
-
O
14
Ll
—
Z
O
N
14
<
&

Myr|358.9 £ 0.4

The next 5 slides discuss and illustrate the GSSP a  t the base of the Bashkirian Stage, which
is also the base of the Pennsylvanian Subsystem and Lower Pennsylvanian Series. The
base is defined by a GSSP at Arrow Canyon in southe  rn Nevada, U.S.A.
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Sectlon contamlng the m|d Carbon ferous boundary G SSP (Serpukhowan Bashklrlan
boundary) at Arrow Canyon, Nevada, USA. The GSSP |li es in the limestone bed indicated
by the arrow behind the girl. The limestone unit co ntaining the boundary interval is
overlain by Bashkirian peritidal and continental si liciclastics.



Photograph of the Askyn section, which is the hypos tratotype of the Bashkirian Stage. Section is situa  ted
about 100 km southeast of the city of Ufa in the so  uthern Urals of Russia. The section is on the bank of
the Askyn River near Solontsy village and preserves b oth the Serpukhovian-Bashkirian and Bashkirian-
Moscovian boundaries. The Bashkirian stratotype is on the Yuruzan River in Russia but at that sectiont  he
Bashkirian-Moscovian boundary is not exposed. The B ashkirian Stage was proposed by Semikhatova

(1934).




BASE OF THE MOSCOVIAN/STAGE AND MIDDLE PENNSYLVANIA N SERIES
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GLOBAL CARBONIFEROUS DIVISIONS
from Heckel (2004) and Heckel and Clayton (2006)

Divisions are the result of ballots taken by SCCS in 2003 and ratified by ICS
and IUGS in 2004; ages from GTS 2012 and ICS chart developed for 34th IGC
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The next 5 slides discuss and illustrate the base o f the Moscovian Stage, which is also the
base of the Middle Pennsylvanian Series. The base o  f the Moscovian has not been defined
by a GSSP and the index for the boundary has not be  en chosen. Chairman — Alexander S.
Alekseev (Russian Federation).



MAP.SHOWING LOCATION OF THE DOMODEDOVO QUARRY,

LOCATION OF THE NEOSTRATOTYPE OF THE MOSCOVIAN

SHPAC)=
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Domodedovo quarry
i
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=

-

DOMODEDOVO
S
PODOLSK VOSTRYAKOVO
L5 km,
The historical stratotype of the Moscovian Stage was in a large quarry on the Moscow

River by village of Myachkovo southeast of Moscow tha t does not exist now because
of urban development. Succession in Domodedovo quar ry was deposited in the
Moscow Basin. The Moscovian Stage was formally propo  sed by Nikitin (1890).
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Typical exposure of the limestone-dominated upper M oscovian and lower Kasimovian
succession in the Domodedovo quarry, location of t he neostratotype of the Moscovian
Stage, Moscow Basin, Russia.




CONODONTS AND FUSULINOIDEANS ARE BEING INVESTIGATED: AS EVENT
MARKERS FOR BASE OF MOSCOVIAN




) > =)
.m..m:mngmm.:w m:boﬂum:moﬁ.“ m 14 m
& - — 22 Fa8
sIsuaopelojod snpoyjeuboldiq -~ m £ = 2 <
-
- — .8 9 8= ST 2
aeljejeu snpoyjeubosy S o M 00 [
o 5 — - €z @1 0O
sisua}iyaeno sapioyjeuboip| €5 E > = £
& 28 2 o
& ® .m::m:&..o m:boﬁm:@&&“ © M £ m m w =
Loc £ >
=0k O »
snased snjeajns sapjoyjeuboip| (@) =
= — 1o
snye|naiaqn) ssployjeubolp| —_—
O
snayioed sapioyjeuboip| M m
*—o0 Zwn
SNxaAu0d sapioyjeuboipy < —
- —9 2 # — . — o 2
snjeajjap snpoyjeuboip| <&
- §—0 o—=b o — - — T <
snsopou snpoyjeuboip| 0Nz
- —_— —_— <>
% smeans)sod sapjoyjeuboip; MM =
o @ ® & ® 4 9
m snsonuis snpoyjeuboip|
® & *—& @ *—00 4 9
14 snated w:boim:“oﬁwhm
el
c 0—0—00—0—0—000000—00—0 N @
o snjoalaqns snpoyjeuboydanns
3 - — — *—o© *—o0—0—0
c (pasuenpy) snsuedxs snpoyjeuboydang|  (eAmwnd) snsuedxs snpoyjeuboydons
nw ® sIsuaus} m:boimcmo&.<
® *—0
sninwid snpoyjeuboip|
—& @ —0-0—000—0 —0—0-0000—00—0—0—0
snjeajns snjedjns sapioyjeuboip|
B @ ® *—0—00—0 *—0—000—90—090—0—0—90
snjenuis sapioyjeuboip
B ® & @
snjebniiod sapjoyjeuboip|
SNo.Id4Iinpou sno.usjijnpou m:boﬁm:mo:.eumn
sijenbauy m:boimzmo:.:owa
*—o0 ® @ 99—
snsopoujbiew snpoyjeuboulioaqg
1 1 1 1 1 1 ‘E
sienlE € P ¥ R f £ R 8 8 5 8 8 3
auozqngs sisuajiyoeno | auozqng snsonuis '|
SaU07Z =lstind mMuww: 2 ! %\w:wmmmwo%u snyeinasaqny sepioyyeubolpy| - sninwid snpoyjeuboip|
shpotEupedic pou} el snsuedxa w:boﬁm.:moawbm
NVIAOJOSOIN NVIMIMHSVYE

UBIAGOSO[\ ©Seq 10} UOIHISOd ojeula)|v]




\ ¥ 4 1 A v 8 i i ; s G ] B T
40 o . (o A SR e
3 : : * s

b | \
Y \
Al v

-z 4 ._
&
z ’ »
P x £

: & (o Vo iady AR A v W R :
Bashkirian and Moscovian component of the Nashui sec tion is dominated by fine-grained
skeletal lime mudstone and wackestone but there are widely spaced coarse beds. Photo
shows carbonate debris-flow deposits in Bashkirian strata of Nashui section at 116.78 —
118.45 m above base section. Jacob's staff is one m  etre long.
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BASE OF KASIMOVIAN'STAGE AND UPPER PENNSYLVANIAN SE RIES

SYSTEM SUBSYSTEM SERIES STAGE AGE Ma
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from Heckel (2004) and Heckel and Clayton (2006)

Divisions are the result of ballots taken by SCCS in 2003 and ratified by ICS
and IUGS in 2004; ages from GTS 2012 and ICS chart developed for 34th IGC
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The next 4 slides discuss and illustrate the base o0 f the Kasimovian Stage, which is also the
base of the Upper Pennsylvanian Series. The base of  the Kasimovian has not been defined
by a GSSP and the index for the boundary has not be  en chosen. Chairman — Katsumi Ueno
(Japan).
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CONODONTIS FROMI THE
AEFANASIEVO QUARRY

Stage boundary (from
Alekseev et al. (2009).

The use of either
|diognathodus sagittalis  or
|diognathodus turbatus as a
boundary index would make it
necessary to move the base of
the Kasimovian up about one
substage higher than the
traditional base of the
Kasimovian - at the base of the
Krevyakinian Substage
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Photograph showing the Kasimovian and Gzhelian succ ession in the Nashui section in southern Guizhou
Province, South China. This is one of sections bein g considered as a candidate for the GSSP at base of
the Kasimovian. A proposal to use FAD of  Idiognathodus turbatus is being developed using specimens

from the section. The transition from its ancestor Idiognathodus swadei is continuous and FAD of |.
turbatus has been precisely located. The section is dominate  d by skeletal limestone of slope origin.




BASE OF GZHELIAN STAGE
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GLOBAL CARBONIFEROUS DIVISIONS
from Heckel (2004) and Heckel and Clayton (2006)

Divisions are the result of ballots taken by SCCS in 2003 and ratified by ICS
and IUGS in 2004; ages from GTS 2012 and ICS chart developed for 34th IGC

158 Myri346.7 + 0.4

n
-
O
14
Lul
—
=z
O
o0
14
<
O

Myr|358.9 + 0.4

The next 5 slides discuss and illustrate the base o f the Gzhelian Stage, which is also the
upper stage of the Upper Pennsylvanian Series. Base of Gzhelian has not been defined by
a GSSP but the index for the boundary has been chos  en and is the conodont
Idiognathodus simulator . Chairman of Task Group — Katsumi Ueno (Japan).
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simulator has been selected
boundary definition.

The probable ancestor for |.
simulator is Idiognathodus
eudorensis Barrick, Heckel and
Boardman (2008).
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Photograph showi Gzhel quarry, Mos cow Basin. This small exposure is
the historical stratotype of the Global Gzhelian S  tage. Starting at the base, the stage has
been divided into four regional substages: Dobryati nian, Pavlovoposadian, Noginskian and
Melekhovian. Only the lower part of the stage is cur  rently exposed at the quarry, which has
been abandoned and largely reclaimed.




CONODONTS FROMI THE
GZHEL QUARRY

simulator , the species used to
define the base of the Gzhelian.

from Alekseev et al. (2009).



o o v

Several candidate sections are being investigated f  or the GSSP at the base of the Gzhelian.
To date, only the Usolka section in the southern Ur  als of Russia by this church has been
formally proposed (Chernykh et al., 2006; Davydov et al., 2008) as a potential candidate.



The Usolka section in southern Urals of Russia show ing Gzhelian to Lower Permian
turbidites. The Kasimovian-Gzhelian boundary liest o the right of the exposure and was
largely covered when a team of SCCS members visited the locality in 2009. Since 2009,
the locality has been extensively excavated and is being restudied.




TOP OF CARBONIFEROUS SYSTEM AND BASE OF PERMIAN SYS TEM

GSSP 298.9 0.2

Gzhelian

UPPER _ — 22 1303.7 + 0.1
KaS|mOV|an3_3M

PENNSYLVANIAN . 1307.0 £ 0.2
MIDDLE Moscovian .

LOWER Bashkirian
GSSP 8 MYr 1323.2 + 0.4

UPPER Serpukhovig_pMy
MISSISSIPPIAN | MIDDLE

2Myr1315.2 + 0.2

24.3 Myr

£1330.9+ 0.3

Viséan
GSSP 158 Myrla46.7 + 0.4
LOWER Tourna|S|aq2 ,

GLOBAL CARBONIFEROUS DIVISIONS
from Heckel (2004) and Heckel and Clayton (2006)

Divisions are the result of ballots taken by SCCS in 2003 and ratified by ICS
and IUGS in 2004; ages from GTS 2012 and ICS chart developed for 34th IGC
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The last boundary we are going to discuss is the ba  se of the Permian System (Asselian
Stage) and this boundary is defined by a GSSP inth e Aidaralash Creek section in the
Urals of northern Kazakhstan.



MAP. SHOWING LOCATION OF THE AIDARALASH CREEK SECTIO! N/IN THE
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CONODONTS FROMITHE
AIDARALASH SECTION/IN
NORTHERN KAZAKHSTAN AND
USOLKA RIVER SECTION INITHE
SOUIHERNIURALS OF RUSSIA

including Streptognathodus isolatus
(specimens13-18), used to define the

GSSP at the base of the Permian.

Streptognathodus wabaunsensis
(specimens 8-12), the ancestor of the
index species s also shown; from
Chernykh et al. (1997).




SUMMARY
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