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The first appearance dioparastaffella simplein the ance of the firsEoparastaffellaspecies with an outer subangular

; ; ; periphery (morphotype 2) succeeding species characterized by a
lineageEoparastatfella ovalis Eoparastatfella simplex rounded periphery (morphotype 1). Species that first appear in basal

(foraminifers) has been OﬁiCia"y approved by the VQt' Viséan strata in the Dinant Basin (Southern Belgium) belong to mor-
ing Members of the SCCS in early 2002 as the new bioSphotype 2. Hence, adoption of the proposal of Hance and Muchez

tratigraphic criterion to define the base of the Viséan. (1995) would not significantly change the chronostratigraphic posi-

: : jon of the historical boundary but would necessitate finding a new
The present paper summarizes eight years of researCIgtratotype because morphotype 1 does not occur in the existing Bas-

and proposes a new Global Stratotype Section andon stratotype in the Dinant Basin (see below). This biostratigraphic
Point from Guangxi, South China. The boundary is criterion has been refined subsequently (Hance, 1997; Devuyst et al.,

defined at the base of bed 85 of the Pengchong sectiofP01; Sevastopulo et al., 2002) and officially approved by a ballot of

h the firsE. simplexi ded. followi the Voting Members of the SCCS (Work, 2002). The GSSP candi-
where the nirse. simplexis recorded, following more 440 proposed in this paper is the Pengchong section (Guangxi,

primitive Eoparastaffella The conodontGnathodus  south China) (Figure 1). This section is representative of a basinal

homopunctatus whose cryptic first appearance has setting and, in contrast to other sections considered by the Working

been used as an empirical tool for identification of theGroup, records continuous sedimentation across the Tournaisian-
Viséan (T-V) boundary. It has yielded significant conodont faunas

TfV bOL_mdary in Wes_tem Europe, enter_s a deCimeFreand rich and diversified foraminifer faunas. In particular, the evolu-
higher in bed 86Scaliognathus anchoralis europensis tionary lineage of the genEoparastaffellshas been very well doc-

and other conodonts considered characteristic of theumented. Although the Pengchong section contains few macrofos-
. sils, it has proved possible to correlate (on the basis of foraminifers
late Tournaisian occur below these levels. and conodonts) the base of the Viséan to other nearby sections rep:

resenting platform—Huagiao Farm, and slope—Yajiao settings
(Figures 1, 2) where goniatites, trilobites and corals have been
found.

Introduction

The base of the Viséan is one of the three potential biostratigraphic

horizons for the refinement of global intra-Mississippian (Lower . . .
Carboniferous) correlations (Brenckle and Manger, 1991). TheA brief hIStOI’y of the evolution of the

Working Group on the Tournaisian-Viséan boundary of the Sub- terms Tournaisian and Viséan
commission on Carboniferous Stratigraphy (SCCS) under the chair-

manship of George Sevastopulo (Trinity College Dublin) has been i . ] ) )

active since 1995. Field work has been conducted in Belgium, Ire-The first division of the Carboniferous limestone of Belgium was
land, Poland, Iran and China with the aim of defining a new bios- Made by Dumont (1856). Gosselet (1860) first established the suc-
tratigraphic criterion for the base of the Viséan and of finding a can- cession of an «Etage du Calcaire de Tournai» and an «Etage du Cal
didate GSSP. Three pontential levels for the base of the Viséan wergaire de Visé» in the Hainaut area, the names refer to the cities of
discussed at the biennial SCCS meeting in Liége (Sevastopulo,Tournaiin western Belgium and Visé in eastern Belgium, at the bor-
1993). They were: (1) to retain the existing boundary defined in Bel- der with the Netherlands. Dupont (1861) recognized the same suc-
gium, which coincides with the cryptic appearance of the foraminifer cession in the Dinant area where it is more complete and, in 1883,
Eoparastaffella;2) to seek a boundary coincident with the appear- introduced the Tournaisian and Viséan Stages.

ance of the conodo®caliognathus anchoralisithin the lineages. A first step toward more rigorously defined stratigraphic subdi-
praeanchoralis — S. anchorajiand (3) to recognize the boundary on visions was achieved more than one century later with the formal
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limestone) at the Bastion Section near Dinant, Belgium (SCCS, like» faunas below the base of the Viséan in the type section, making
1969; George and Wagner, 1969). This level coincides in this sectiorthe Belgium pattern very confusing, with the earliest Viséan Stage
with the first occurrence of the calcareous foraminiferal g&oys (Moliniacian) correlating partly with the latest Tournaisian (Conil et.
arastaffella(Conil et al., 1969). The first occurrence of the conodont al., 1989).

Gnathodus homopunctatus less than 1 m above the boundary
(Groessens and Noél, 1977).

However, in hind sight, it is clear that the Dinant region was not ..
a good area in which to define the base of the Viséan. During theThe use oonparastaffeIIa(foramlnlfer)
time spanning the latest Tournaisian and the early Viséan the aregg define the base of the Viséan

was occupied by a residual restricted basin limited to the North by

the prograding platform and to the south by the Waulsortian com- . )
plex. Both the basinal sediments and the micritic peri-waulsortian Eoparastaffellahas been used as an index fossil for the base of the

deposits (exposed in the Bastion section) are characterized by &/iséan in various zonal schemes (Brazhnikova and Vdovenko,

depauperate association of foraminifers. The Upper Tournaisian Cf31971; Lipina, 1973) since Conil et al. (1969) indicated the coinci-
Tetrataxis-EotextulariZone of Conil et al. (1977) reflects this situ- dence between the entry of this taxon and the base of the Stage in the

ation and is of limited use for correlation with more open marine Bastion stratotype. However the use of unspectieparastaffella
facies. All the subsequent entries of uppermost Tournaisian orfor defining the base of the Viséan is unsatisfactory as the most prim-

Viséan taxa are cryptic and occur in thin tempestites derived fromfive representatives of the gends (otunda, E. ovalis, E. fundgta
shallower areas (Lees, 1997). Notably this is the case Fuifh appear in the Upper Tournaisiam{@ of Vdovenko, 1964; Hance,
arastaffella whose most primitive species are not found in the 1997; Ondrackova, 2001; Sevastopulo et al., 2002). The systematics

Dinant area. Therefore the Bastion section is not a suitable strato®f the genussoparastaffellaincluding its type speciesimplex is

type. The need for a better definition of the base of the Viséan wasconfused and is currently under revision. Research directed towards
well understood by Conil since 1987, after discovery of «Viséan- & more objective taxonomy &bparastaffellzhas shown that refer-
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ence toE. simplexn the literature in some cases includes older rep- E. simplex typica Vdovenko 1964

resentatives of the genus, that occur in strata of latest Tournaisian o
L
@ @ B

not Viséan age. This is the caseBoovalisvVdovenko, 1954 subse-
quently considered as a form simplex(E. simplexform ovalis

elr=044 S=L/(A+B)=0.93
elr=04-0.5=8=0.93-0.

A

Morphotype 2

Vdovenko, 1964), which evolved in the Upper Tournaisian*.

Since 1995, very abundant materiaEoiparastaffellehas been
collected in various localities across Eurasia. The best assemblage
have been found in Western Ireland, Northern Iran and Southern
China. In all regions, an evolutionary lineage has been recognized
from the Upper Tournaisiamigchoraliszone) to a level high in the
Lower Viséan (Cfd biozone). This morphological evolution was
first identified by Vdovenko (1964) in the Donbass. Although the
specific composition of th&oparastaffellapopulation may vary
between distant areas, an Upper Tournaisian group can easily be sej
arated from a Lower Viséan group in each assemblage (Figure 3).

The Upper Tournaisian group is characterized by primitive . .
specimens with a rounded peripheral outline of all whorls in axial F|gur.e.3 Eoparastaffellamorphotypes and morphometric
view and a relatively low diameter/width ratio (morphotype 1 of CO€fficients across the T/V boundary.

Hance, 1997, Figure 3). The majority of these ancestral forms are  pgint 2 can be resolved by positioning the circle with its diam-
only slightly or not umbilicate and are usually robust (thick granular eter tangential to the base of the last but one whorl.
wall, strong chomata). These forms incliEparastaffella rotunda, The sphericity coefficient (S) has been proposed to characterize
E. fundataand primitive representatives Bf ovalis the evolution of the general shape of the test by Devuyst et al. (2001)
The Lower Viséan group is characterized by the appearance ofand Sevastopulo et al. (2002) (Figure 3). S is the ratio of the diame-
more evolved specimens with a subangular periphery in the lastter of the test (L) to the sum of the maximum width (A) and the width
whorl and higher diameter/width ratios (morphotype 2 of Hance, tangential to the lower half of the proloculus (B) (Figure 3). In prim-
1997, Figure 3). These younger forms have thinner and more microtive forms A and B are very similar while in evolved representatives
granular walls and are clearly umbilicate. They also have a moreof the genus A is always much larger than B. Tournaisian forms are
rapid elevation of the last whorl than most Tournaisian forms and characterized by values below 0.93-0.94 and as low as 0.73 in our
have more chambers per whorl. These new incoming forms includedata set. In the basal Viséan, forms with S > 0.93-0.94 appear (Fig-

Viséan

ournaisian

E. rotunda typica Vdovenko 1971

T

E. simplex minimand E. simplex typicaogether with evolvedE. ure 3) and the maximum value encounteredEfoparastaffella sim-
ovalis. The evolutionary link between these two groupE.igvalis plexin our data set is 1.2. S is easy to measure even directly on pub-
which displays a progressive morphological evolution across the T-lished plates and leaves no room for interpretation.

V boundary, leading to the appearance of the firstdimplexin the A coefficient integrating the main morphological elements of

Lower Viséan. The biostratigraphic criterion for the base of the Eoparastaffellas currently being tested. It should provide a simple
Viséan proposed by the Working Group is therefore the first appear-tool for the non-specialist to discriminate the various species of the
ance ofEoparastaffella simplex the lineagde. ovalis—E. simplex genus. Note that all coefficients require good axial sections.
This criterion has been formally approved by the Voting Members of
the SCCS in 2002 (Work, 2002). It offers the advantage of keeping ;
the base of the Viséan very close to its historical definition (Conil et T he Pengchong section
al., 1969).

To overcome taxonomic problems and to make the definition of G
the base of the Viséan more objective, Hance and Muchez (1995)
and Hance (1997) proposed a biometric approach. They use an efThe section is located in the small village of Pengchong, 15 km
coefficient to calibrate the shape and elevation of the last whorl, rN/NE of the city of Liuzhou and about 2 hours drive from Guilin
being the radius of the largest circle which can be included in the lastinternational Airport, at a latitude of N-24°26’ and a longitude of E-
whorl above the umbilicus, and e the distance along the symmetry109°27’ (Figure 1). The sequence is exposed in the bed of a stream
axis, between this circle and the periphery (Figure 3). In primitive flowing SW-NE in between cultivated areas in a small valley (Fig-
specimens referred to as morphotype 1, the circle superposes quitares 4c-d).
well on the periphery, giving a ratio close to 0. Higher angularity of Access from the city centre of Liuzhou takes about 40 minutes
the last whorl and a general more rapid elevation of the last whorl inby car following the road to Luorong heading North and then NE
younger morphotype 2 is reflected by increasing e/r ratios which canoutside the city alongside the railway to Guilin. Vehicles can be
range up to 0.9 (Figure 3). The basal Viséan is characterized by thegparked less than 300m from the beginning of the exposure on top of
appearance of forms with e/r = 0.4-0.5 while Tournaisian forms a small hill above the village. A small path leads to a little basin in

eneral setting

always have lower values (as low as 0 for sémeotundg. the stream which is used as a washing-place by the villagers and
However this coefficient characterizes only one aspect of the which corresponds to beds 45-55 of the section. _
morphological evolution oEoparastaffellaacross the T-V bound- The Pengchong section is situated in the South China Block, on

ary and has some limitations: 1) it cannot be measured directly orthe southern flank of a anticline with an axis oriented E/NE-W/SW
published plates and requires the use of scanned photographs and 8nd plunging to the W/SW. The northern flank of this anticline is
drawing software; 2) there is some latitude in positioning the circle faulted (reverse fault) and the whole structure has been affected by
for ovoid primitive specimens with subparallel flanks leading to sig- later minor transverse N/NE-S/SW and N/NW-S/SE faults (Figure
nificantly different e/r values and; 3) evolved specimens with a 4a). The section exposes a 110 m-thick dominantly carbonate
strongly angular periphery but large width suctEaparastaffella sequence that straddles the T-V boundary and is contained within

simplexform lata Vdovenko, 1971 and some representativesapf- culm facies of the Luzhai Formation (Figure 2). In the present work,
arastaffella simplex typicidovenko 1964 have comparatively low  this carbonate sequence is considered as one unit informally called
elr. the Pengchong Member. In the Liuzhou Sheet (1:50,000) of the

nannvi nanlnaical man (Finnira Ar) thie rarracnnnde tn the middla
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Figure 4 A. General geological setting of the Pengchong area (modified from the map of the Geological Survey of Guangxi).
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During the Mississippian, South China was located in a sub- tions (HCS) occur locally (beds 95-100 and 204). The only trace fos-
equatorial position, just North of the palaeo-equator (Golonka et al., sils that have been observed @reondritessp. in bed 71.

1994; Scotese, 2001). Late Tournaisian and early Viséan sedimenta- The dominant microfacies (Mf.1) in the limestones is fairly
tion took place on a very wide carbonate platform dissected by a nettounded bioclastic-lithoclastic packstone to grainstone with a shal-
work of narrow and elongated intraplatform basins. The platform low open-marine microfauna dominated by pelmatozoans,
was bordered to the NW by the Yangzi Old Land and to the SE byforaminifers and moravamminids and, to a lesser extend, by bra-
the Zengcheng-Leigiong Old Land (Figure 5; Wu and Chen, 1989). chiopods and molluscs. Algae (mainly filamentous algae dbihe
Nearshore mixed siliciclastic-carbonate rocks are restricted to thevanellatype, red algae andoninckoporabut also rarer other dasy-
southern margin of the Yangzi Old Land. The intraplatform basins clads) and aoujgaliids are common. The degree of fragmentation,
were fault-controlled (reactivated intracontinental basement faults) rounding, micritization and micrite coating is moderate to high.
in the Devonian (Chen et al., 2001a; 2001b) and most likely also inCryptocrystalline grains are abundant and rounded micritized litho-
the Lower Carboniferous, as their positions remain very similar. It is clasts common to abundant. More or less micritized ooids are also
likely that they possessed notable breaks of slope. The Pengchongommon. There are variants of this microfacies according to the
section is located in one of these basins. granulometry, with finer grained subtypes being very well- to well-
sorted and coarser grained subtypes moderately-sorted to unsorted
CHANGSHA A second less common microfacies (Mf.2) is medium-grained, mod-
erately sorted, organic rich, compacted bioclastic packstone with the
same open marine microfauna as Mf.1, but dominated by moravam-
minids and with common to abundant sponge spicules and rare radi-
olarians. This microfacies is most common in thin beds (<15 cm) or
on the top of thicker beds. The third microfacies (Mf.3) present in the
Pengchong Member is fine grained, very well sorted, laminated
argillaceous organic rich packstone-wackstone to packstone domi-
nated by sponge spicules, thin shells and delicate moravamminids.
Small shallow open marine bioclasts (foraminifers, pelmatozoans,
brachiopods etc.) and cryptocrystalline grains are present but never
abundant. This microfacies is most commonly observed in thin beds
(<15 cm) or rarely on top of thicker beds.

Most of the limestone beds are characterized by a bimodal size
distribution of allochems with poor to moderate sorting. Better
sorted and finer grained microfacies always occur in thinner beds but
otherwise there is no general relationship between bed thickness anc
granulometry. Most of the limestones have a coarse silt to medium
sand granulometry with scattered coarse sand to granule size
allochems; a few beds reach very coarse sand grade with scatterec

NANNING
—— NANNING _

allochems up to pebble size. Internally the thinner beds are ungraded

\De“' or normally graded while the thicker ones are more complex, com-

Aﬁ“‘fb monly displaying a coarser grained interval somewhere in their cen-
Mﬂ" tral part and in some cases at their base (either normal or reverse

graded base).

The characteristics of the limestones of the Pengchong Member
point towards mass flow deposits — modified grain flows or high-
density turbidites — reworking mature shallow open marine sedi-
ments from the nearby platform (Mf.1). This interpretation is consis-
tent with the palaeogeographic setting of the area. The shale
Sedimentology interbeds are interpreted as background sedimentation. Microfacies

2 and 3 are though to reflect the increasing contribution of deep slope
The Pengchong Member is composed of dark grey limestone beds o§ediments and allochems deposited from suspension in the mass
various thicknesses (mainly in the range 20-150 cm) interbeddedflow deposits. It is difficult to estimate the depth of deposition but
with subordinate thin- to medium-bedded (<10 cm but up to 60 cm the unfossiliferous nature of the interbedded dark calcareous shales,
locally) dark calcareous shales that become more abundant anghe absence of autochtonous macrofauna and the scarcity of trace
thicker towards the top. The member is organized in decametre-thickiossils suggest restricted conditions. The basin was not necessarily
parasequences, either thinning and shalier or conversely thickening/ery deep as there is no indication of limestone dissolution and as
and more limestone-rich upwards. These parasequences cannot hgCS occur at some levels suggesting a water depth in the range of
correlated with other nearby sections, neither on the platform northe storm wave-base zone. The depth of deposition on the platform
with slope sections. Some isolated thick limestone beds occur in theyas without doubt much shallower (a few tens of meters) as shown
upper part of the Lower member of the Luzhai Formation in other- by the combined presence of heavy micritization, thick micrite coat-

wise culm facies but the base of the Pengchong Member is sharp anghg (some algal), ooids and common algae including various types of
the lower part of the member does not contain interbedded culmdasyclads.

facies. In contrast, the top of the member is transitional to the cap-  There is very little vertical change in the composition of the
ping culm facies. The culm facies below and above the Pengchongdimestones in the Pengchong Member, except the increasing abun-
Member is characterized by regularly alternating thin-bedded (<10 dance of sponge spicules and radiolarians in the upper part. This
cm) siliceous deposits and dark shales. change is accompanied by an increase of the shale interbeds (both ir
Outcrop conditions are not ideal to observe sedimentary struc-frequency and thickness), by a general increase of the proportion of
tures but they seem very rare, except for horizontal laminationsthinner limestone beds, and by a replacement of the typical mass
which are common in decimetre-thick beds and in the upper part offlow microfacies (Mf.1) by sediments deposited from suspension or

cnmn thinlar hade and Aantimatra crala narmal AaradinAa in Aratthao o i el L oL 1o _ /AAfAN i a0 o0 o _a ot oalo

Figure 5 Palaeogeographical setting of the studied sections
(after Wu and Chen, 1989). 1- Huagiao Farm, 2- Yajiao,
3- Pengchong (arrowed).
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active faults, the latter probably exercised a major control on the Eoparastaffella

incidence of mass flow deposition. The abundant material collected in the Pengchong section allows the

. . recognition of distinct evolutionary branches. The most ancient rep-
Biostratigraphy resentatives of the genfE®parastaffellaare the species. rotunda
. andE. ovalis The speciek. rotundaappears first but data are lack-
Conodonts (Figure 6) ing to identify the ancestor of the genbsparastaffella The E.
The distribution of the conodonts in the Pengchong section is basedotundabranch straddles the T-V boundary without significant mor-
on the study of 81 limestone samples, mostly of 1 to 2 kg in weight. Phological changes while the. ovalisbranch displays a gradual
Almost all samples yielded conodonts but rarely in abundance. Typ-evolution in the Upper Tournaisian giving birth in the basal Viséan
ically the number of platform elements was less than 10 per kg. ~ (just below the base of th. homopunctatugone) to evolved.

In addition to the limestone samples, two calcareous shale testovalisand the importar. simplexgroup (Figure 8). The. fundata

samples (beds 71 and 85) have been processed for conodonts b@foup is another disctinct branch that starts in the Uppermost Tour-

they were barren. naisian above thE. rotundaand primitiveE. ovalis(M. beckmanni

The conodont faunas are dominated by the platforms of Biozone) and persists without major changes until at least the upper
Gnathodusspp., andPolygnathus bischoffivith rarer but still mod- Cf4d Biozone. Itis also clear from our data t'hat primitaastaffella
erately abundarMestognathuspp. The most notable features of the €Volve fromEoparastaffellan the Lower Viséan. _
succession of faunas are: 1) The occurrence in beédlygnathus The envelope curves (maximum recorded values for a given
bischoffiand Mestognathusp., indicating that the section sampled €vel) of e/r and S for the Pengchong section are presented in Figure
begins at a level high in the Tournaisian; 2) the occurrenSeaif- 9. The evolution oE. ovalisis responsible for the increase of both

coefficients in the Upper Tournaisian. A distinct kick at the base of
the Viséan corresponds to the entry of primifagparastaffella sim-
plex(form minimg. In the Viséan botk. ovalisandE. simplexcon-

tinue to evolve morphologically. The e/r and S indexes of the ances-
tral E. rotundaof bed -03 (not on Figure 9) are high as a result of
their elongate morphology and absence of an umbilicus. This is
resolved in the new coefficient currently being tested by integrating
the angularity of the last whorl.

ognathus anchoralis europensiad Pseudopolygnathus triangulus
pinnatus(both rare) in beds 34-37 and 62, respectively; 3) the simi-
larity of Gnathodusspp. below and above bed 85 (proposed bound-
ary, see below), with the exception ®@hathodus homopunctatus
which first occurs in bed 86; and 4) the first occurrendeoohriea
commutataidentified on the basis of its distinctive M element

bed 150. The faunas, which will be described and illustrated in a
future publication, are consistent with the sedimentological evi-
dence, being mostly derived from a shelf setting. In terms of their
biostratigraphy, they are closely comparable with faunas from outer
shelf settings in western Europe. It is not clear whether the lowest
occurrence oMestognathus beckmanisi below or within the sec-
tion. Specimens dflestognathugrom the lower beds are small and
may either be juveniles ®f. beckmannor M. praebeckmanni.
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Foraminifers (Figure 7)

The study of the foraminifer population of the Pengchong section is
based on more than 200 thin sections. Foraminifers are abundant an
well preserved in most of the limestones in the section. They are
derived from shallow open marine environments on the platform top.
There is commonly granulometric sorting and larger specimens are
found in the coarser facies. Their absence in fine-grained sediment i
not stratigraphically significant.

The first limestone beds (-3 to 0) included in the lower culm
member of the Luzhai Fm. already contain a rich and well diversified
foraminifer association. It includdSoparastaffellamorphotype 1
(E. cf. rotunda, E cf ovalisand E. ovali§ together withBrunsia,
Tetrataxis, Pseudotaxis, Eoforschia, Pseudolituotubella, Con-
drustella, densily septate endothyridBdssiellaand Florennellg,
Endospiroplectammina, Latiendothyranopsis, Granuliferella, Spin-
oendothyra, Laxoendothygr. laxa, andPlanoendothyra

Successive FAD’s complete this association in beds 1 to 83.
The most significants areSeptabrunsiinaspp. andPalaeospiro-
plectammina mellinabed 1), E. rotunda, E. ovalisand Eoen-
dothyranopsis(bed 4), Loeblichia gr. fragilis (bed 6), Globoen-
dothyraandPlectogyranopsigbed 13),Endothyranopsigbed 21),
cf. Mediocris(bed 24) Endothyraspp. (bed 28Mediocris(bed 35),
Paraendothyra cumminggbed 41) Eoparastaffella fundatdbed Figure 8 Evolution ofEoparastaffellaacross the T/V boundary
67) andvissarionovellzsp. (bed 83). in the Pengchong section. a.- conodont Biozones, b.- foraminifer

In bed 85 the firsttoparastaffella simpleXform minimg biozones, c.- Belgian Stages, M.- Mestognathus, G.- Gnathodus.
appears and becomes common in bed 86 (Fig.8). More elongated an

pointedovaliswith a higher elevation of the last whorl also appear at Macrofauna
that level. The next significant FAD’s aieostaffellagr. prisca(bed M fossil in the P h . donly af
117) (passing to much more evolved forms in the upper part of the acrofossils are very rare In the Fengehong section and only a few

: . . . . brachiopods and solitary corals have been observedA@ggdalo-
S.?Ct.l.on)E.nqo.s,Pl.r,Opl.?CFa n?mlnl? sys;@m(:b;edﬂl?S),II?OJV:al[If‘cl\{eII? phvlumsn. (cf.sudeticum (identification bv E. Potv. Université de

VISEAN

G. homopunctatus
Cf40i2

B® O G > fundota
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Hance et al., 2001) in the Uppermost Tournaisian but persisis into Key conodont taxa associated with tBeparastaffellaMor-
the Veséan. photype 1 association in Pengchong &oaliognathus anchoralis

However the nearby Yajiao section (slope facies; Figures 2, 5) europensis, Mestognathus praebeckmamd Mestognathus beck-
contains ammonoids and trilobites and is correlated with the Peng-manni.
chong section by foraminifers and conodonts. In Belgium, a rich and diversified Tournaisian foraminiferal
association which predates the entryfeoparastaffelldvlorphotype
1, Loeblichiagr. fragilis andMediocrisis present on the platform, in
crinoidal limestones. These limestones correlate witlatichoralis
conodont Zone (HST of sequence 4, Condroz Sedimentation area;
Hance et al., 2001) and with the middle part of the Cf3 zone of Conil

ER 008004 etal. (1977), defined in deeper environments in the central part of the
e 03 04 05 08 Dinant Sedimentation area. It is also well documented from depths
3653-2950 m in the Saint-Ghislain borehole (Hainaut sedimentation
area, Groessens et al., 1982). In Belgium, platform areas were emer-
gent in the Uppermost Tournaisian d@aparastaffellanorphotype
1 is only present locally, in the rare and thin lowstand deposits of
sequence 5 (Hance et al., 2001).

The EoparastaffellaMorphotype 1 association, preceding the
entry of ViséarEoparastaffellahas also been recognized in Ireland
(Dublin Basin - Rush Conglomerate, Western Ireland - Oughterard),
in the Moravian Karst of the Czech Republic (Ondrackova, 2001)
and in Northern Iran (Alborz range — Gaduk; Devuyst, in progress).

The FAD of Eoparastaffella simplein bed 85 which is fol-
lowed by that of the guide conodoBhathodus homopunctatirs
bed 86 marks the base of the Viséan (Figures 7, 10) and allows a
good correlation with Belgium (Conil et al., 1989; Belka and
E Groessens, 1986) and other classical areas.

E Above this level, the most significant change in the foraminif-
\') t eral associations occurs in the interval 177-192 with the successive
T LAD’s of: Pseudolituotubellgdbed 177)E. simplexbed 185)Flo-
_ ) rennella (bed 190), dainellids (bed 192); and the FAD’s of
main evolution of Pojarkovella nibelis cf. Klubonibeliaand Uralodiscus(bed 182).
This change correlates quite well with the Moliniacian-Livian transi-
o ] tion in southern Belgium (C8— Cf5 Zones; Conil et al., 1990) but
. @ is much better documented than in Belgium, where the uppermost
57 ¢
@ Morphotype 1

216
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210 08 1 11
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Moliniacian and the lowermost Livian facies were unsuitable for the
foraminifers and where an interzone actually separates the Cf4 and
Cf5 ZonesPojarkovella nibelieenters in Belgium in the lower part
of the Livian and does not coexist with Moliniacian fauna. Reexam-
ination of the Yajiao material confirms this coexistence. It has also
been reported in the Mendips (SW England, Austin et al., 1973) and
in the Visé sedimentation area in Belgium (Conil, in Kimpe et al.,
1978, p. 58).
I The delayed entry of the rare archaediscids recorded in Peng-
chong in the upper part of the section is probably related to the
increased mixing of slope sediments at that level. Indeed early
Figure 9 Evolution of the morphometric coefficients in the archaediscids did not thrive in shallow water environments (condi-
Pengchong section with foraminifer and conodont Biozones. tions prevailing in the source area of the reworked sediments of the
E.- Eoparastaffella, M.- Mestognathus, T- Tournaisian, Pengchong Member) and favoured somewhat deeper slope settings
V- Viséan. This is confirmed by the abundance of the archaediscids in the
Yajiao section (slope) below the fiBt nibelisand by the occur-
. . . rence of the conodohiochriea commutatémarker for the base of
Age interpretation and long distance the Arundian in the British Isles) well below the first archaediscids in

correlations Pengchong (bed 150).

Cf4a

M. praebeckmanni

Scaliognathus anchoralis

Sm

TheEoparastaffellavorphotype 1 foraminifer association from bed

-03 to 84 is considered first. In this interval, the entrieE@én- Does the PengChong section fUIﬁ”

dothyranopsigbed 4), of. fundatalbed 67) and o¥issarionovella requirements for a GSSP?
(bed 83, primitive specimens preceding typi¢atujmasensjsare

thought to be stratigraphically significant and offer potential inter- . .

esting elements for correlation. This association has also been recog>€ological requirements
nized in the slope (Yajiao) and platform (Huagiao farm) facies and — The P h tion i i | d bout
described as association B (Hance et al., 1997). New material col- € Fengehong section 1S continuously €Xposed over abou

: - P 110m. It covers a rather large stratigraphic interval from the upper
lected in these sections indicates older occurendesparastaffella g S
Morphotype 1,Loeblichia fraqilisand Mediocristhan reported in p?rt..Of theS. anchoralisBiozone to the entry of the firBbjarkovella
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Figure 10 Detail of the T/V boundary (arrowed) in the Pengchong section with nizdparastaffella species and the conodont guides.
E.- Eoparastaffella, T- Tournaisian, V- Viséan.

— No important condensed interval or erosion surface were The Chinese Academy of Geological Sciences will guarantee

detected. freedom of access to the section for research, and local authorities, in
- Bedding is regular, being only affected locally by minor folds. collaboration with the Geological Survey of Guangxi, will assure the
No faults have been observed. permanent protection of the site.
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