NOVEMBER 2012 REPORT OF TASK GROUP TO REDEFINE THE DEVONIAN-
CARBONIFEROUS BOUNDARY
Chairman Markus Aretz
"Markus Aretz and task group
'Université de Toulouse (UPS), GET (OMP),
14 Avenue Edouard Belin, 31400 Toulouse, France
E-mail: markus.aretz@get.obs-mip.fr

Introduction and general activities

Members of the task group for the redefinitionlad Devonian-Carboniferous (D-C)
boundary are conducting paleontologic and multcigighary research on several continents.
Their work focuses on goals defined near the ptsjenset (Richards and task group, 2010) and
at the task-group workshop held during the 2010dr'imternational Palaeontological Congress
(IPC3) in London, United Kingdom (Aretz, 2011). [ng the fiscal year, the group continued
with it primary tasks — the search for a suitalsleedon for the redefinition of the D-C boundary
and the hunt for a suitable section for the GSSIRIi&s by Jet al (1989) and subsequent
analysis (Kaiser, 2009) demonstrated severe prabéeast with the D-C boundary GSSP
(Paprothet al, 1991) at La Serre Hill, France. The boundanyaaSerre is currently defined by
the first evolutionary occurrence of the conodsimthonodella sulcatéHuddle, 1934) in the
lineageSiphonodella praesulcataandberg, 1972 t8. sulcatdbut both the definition and the
section are considered deficient. The current gefarca boundary index is focused on
conodonts and the geochemical-sedimentologic ewenitee multi-phase Hangenberg Event
(Kaiser, 2005; Kaisegt al, 2008). More data on the precise timing of phase¢ke Hangenberg
and the correlation of the biostratigraphic, geoaical, sedimentologic and sequence
stratigraphic patterns within it are needed to @& the potential of the event for boundary
definition. The group has been gathering such dathplans to present the results at a major D-
C boundary workshop in Morocco from (March'2® March 28, 2013). A few task-group
members attended the™thternational Geological Congress in Brisbane wheshort
discussion of research activities around the D-Ghldary occurred during the SDS business
meeting.
Progress reports from members
J. Kalvoda (Bruno). Czech researchers have been working in Central\s@gtern Europe and
are accumulating large multidiscinplinary datasetsey sections in different facies and
countries. The group comprises J. Kalvoda, T. Kum(p#o- stratigraphy of foraminifers and
conodonts), J. Fryda (isotope geochemistry), Tg@ryelement geochemistry) and O. Babek
(petrophysical logging, sedimentology, sequenaatigtaphic interpretation). The results of
their multidisciplinary correlation of the D-C badery sections from the Moravian Karst (Czech
Republic) and the Carnic Alps (Austria) have bedmsitted to the Geological Magazine. Their
study focused on the interval from the Mid&almatolepis gracilis expanséone (late
Famennian) to th8iphonodella sandbergione (early Tournaisian). In the Lesni lom quarry
(Moravian Karst), a positive C excursion in th@isphatodus costatusProtognathodus
kockeliiterregnum (part of middIi8iphonodella praesulcat@one) from a laminated carbonate
horizon was correlated to the Griine Schneid sediamic Alps by using a carbon-isotope
excursion. The carbonates in the Lesni lom seatiere interpreted as being equivalent to the
Hangenberg black shales and a local expressidreajlobal Hangenberg Event. Higher values
of the Mn/Al ratio were documented from the levetlie Moravian Karst (Lesni lom quarry,
Mokra) and Carnic Alps (Grune Schneid). Up sectiothe Moravian Karst sections (Lesni lom
guarry, Mokra, Ktiny), a significant increase in the terrigenoysut) which is inferred from the
gamma-ray signal and elevated concentrations nfjegrous elements (Si, Ti, Zr, Rb, Al, etc.),
provided a correlation tieline interpreted as thaiealent of the Hangenberg sandstone. The
presence of Famennian foraminiferal geQussiendothyravas documented up to the
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TournaisiarSiphonodellabransoniZone in the Moravian Karst where the FADTafurnayellina
beata pseudobeataasrecognized. The latter foraminifer, also reportemf Belgium (Potyet
al., 2006), the Urals (Reitlinger & Kulagina, 198 &zZRkhinet al, 2009) and China (Hanes

al. 2011), represents an important event close t®tkeboundary. In contrast to the other
sections, the Moravian sections enable the preatblishment of its FAD to the upper part of
theBispathodugostatus — Protognathodus kockielierregnum.

Recent studies (Aretz and task-group, 2011) demetestthere are serious issues with using
conodonts for boundary definition because of taxeiegroblems within the earliest
siphonodellids and they are strongly facies depefdaaddition, the protognathodids, the other
conodont group with some potential for boundaryrdgdn, are commonly rare at the D-C
boundary level. Because of the shortcommings ottmodonts, the correlative potential of
geochemical and petrophysical signatures of phagbege Hangenberg event offer an alternative
to the refining of the problematic biostratigraptefinition of the D-C boundary. The results
obtained by the Czech team support the views ofi¥éal(1984) who regarded the Hangenberg
Event as worldwide, synchronous, and a natural x@hdary.

Studies similar to those of the Czech researchers heen started in sections in the Namur-
Dinant Basin (Gendron-Celles, Rivage and Avesmafifelgium in cooperation with task-group
member Eddy Poty and in the French Pyrenees (Milasbette) and the Montagne Noire (La
Serre, Puech) in cooperation with Markus AretzstHiesults from the Namur-Dinant Basin
show a distinct positivé"*C excursion in the basal part of the Avesnellesdstane in Avesnois
and the Hastiere Limestone in the Gendron-Cellesose which is different from the excursion
in theBisphatodus costatudrotognathodus kockeliterregnum. In the Avesnois the basal part
of the Avesnelles Limestone contains advarichedrnyshyshinelléoraminifers indicating a
higher level in the lower Tournaisian than Bisphatodus costatug’rotognathodus kockeli
interrgegnum.

C. Corradini (Cagliari)

Carlo Corradinhas several ongoing projects related to the D-Gidary study in various
part of northern Gondwana. In Sardinia (ltaly) lhente Taccu section has been resampled, and
a new section has been measured in the Clymemastione of the southwestern part if the
island. Further studies of D-C sections are beorglacted in Iran (collaboration with A.
Bahrami) and in the Montagne Noire (collaboratiathvC. Girard).

T. Becker (Munster) and research group

Thomas Becker and his researchers continuedittvaistigation of the Lalla Mimouna North
section at the northern margin of the Maider regiB Anti-Atlas, Morocco and report the
following progress. All conodont samples collectiening 2011 and the spring of 2012 have
been picked but not fully identified. The full sdtidentifications will be included in the Field
Guide for the March 2013 field symposium in Moro@soan update to the preliminary reports in
the SCCS and SDS Newsletters (Beaeal, 2011; 2012). D. Brice submitted a faunal list of
the brachiopods from the Hangenberg Sandstonesait@fezzou Formation tongue), situated
between the local pre- and post-Hangenberg Evertdidal limestones. A new collection of
ammonoids from the overlyin@attendorfiashale increases the number of basal Tournaisian
ammonoid taxa and includes the figsicanitesrom the section. The Minster isotope laboratory
provided stable- carbon and oxygen-isotopes datallfbeds sampled for conodonts and for
samples from the adjacent section with “Stockunellegoniatites. In the latter section, a dark
marker bed containingostclymenia evolutéockeliZone) produced an unusual, strong
negative carbon isotope signal, which suggestdstantial influx of diagenetically mobilized
and recycled organic carbon. Thin sections of edlsthave been produced and will be subject to
detailed microfacies analyses.

Becker (2012) listed poorly known and recent pudtiens on D-C boundary sections in
southern Saskatchewan of Canada (Bakken Fm.),Rassia (Moscow Syncline, southern
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Urals, Vaygach Island), Azerbaijan, China (Hainsland), and Vietnam. The task group
leadership thinks it is important to involve theigas authors listed in the work of the group.

Colleagues from Malaysia, especially Hakif HassaaoMKuala Lumpur, University of
Malaya), contacted Becker's group in relation toghccession of the Perlis region, where an
occurrence of deposits that overly the Chepor FoomgMeor and Lee, 2005) and contain
“Posidonid (probablyGuerichig and ammonoids may lie within the Hangenberg Blabkle
level. The deposits have been mostly overlookedtbgr D-C boundary workers but
cooperation concerning underlying Famennian conbffmmas was agreed upon and the
conspicuous black shale will be sampled for palyoghs.

In the frame of the Convention of cooperation betw&ermany and Morocco [DFG-CNRST
(Maroc)] project on the Eovariscan evolution of ueithern and northern external margins of
the Variscides, Becker and colleagues took somerpnary samples from several sections
across the D-C boundary in the Moroccan Mesetasédtions are in clastic facies but
palynomorphs may provide some biostratigraphicrobnthe Meseta lacks potential for a
conodont-defined boundary but may provide importantliary clastic sections.

Becker and associates assisted H. Tragelehn shfphiotographing his important early
siphonodellids and related new genera from theHanregenberg limestones of Franconia and
Thuringia. He commented on the contemporaneouglasdly related new forms from the
Wocklumian (Upper Devonian VI) of the Tafilalt regi in Morocco (Hartenfels and Becker,
2012), which will be published in detail in 2013éke forms further underline the taxonomic
complexity at the transition from polygnathids iph®nodellids in the uppermost Devonian,
with implications for our understanding of the spldellid lineage through the Hangenberg
Crisis and into the post-event radiation phase.

For his M.Sc. research, T. Fischer is investigatitgontogenetic morphometry of uppermost
Famennian ammonoids from Morocco, Franconia (eagi@rt historic Duchy of Franconia in
Germany), and other parts of Germany. First reshitsv that the early ontogenetic opening of
the umbilicus is not restricted to tAeutimitoceraggroup during and after the Hangenberg
Event Interval but is already rather wide-spreadpacific Prionoceratidae (“imitoceratids”)
before the event. This has implications for un@erding the phylogeny of ammonoids across the
D-C interval, with possible implications for theattgraphic significance of some taxa.

A new monograph on the Lower Carboniferous trile®iof southern Morocco (Haleh al.,
2012) includes new records of a few rare taxa frashbefore or within the wider Hangenberg
Event Intervall Pudoproetus zhoragom Mkakrig, eastern TafilalPseudowaribole conifeaff.
Pseudowaribol gibbefrom Kheneg Lakahal, western Dra Valley). Thetfinsplication of the
trilobite study is thaPudoproetusan be used to locate the initial phase of thé-Hasgenberg
transgression in Morocco, thereby extending thesknaegion impacted by the event into
northern Gondwana. The second major impact oftilndyds that it suggests all of the Maader
Talmout Member of the Tazout Formation, includihg tharacteristic, supposed basal
Tournaisian brachiopod fauna 2 of Brigteal (2005, 2008), still falls in the pre-Hangenberg
Event IntervalPudoproetusas significant implications for the brachiopodsgraphy across
the Hangenberg Event Interval and D-C boundarypriégsence suggests a correlation of the
subsequent, unfossiliferous, marginal-marine Khdraghal Member of the Tazout Formation
with the Hangenberg Regression.

B. Ellwood (Baton Rouge, U.S.A))

Brooks Ellwood and colleagues are working on D-Qrwmtary intervals in the Woodford
Shale of Oklahoma, where there is fair knowledgthefconodont biostratigraphy (from J.
Over). They have been sampling and measuring miagetceptibility on collected samples,
and obtained gamma-ray measurements from outcrapsalected samples. Although they are
working in silicified shale with limited biostratigphic information, the sections are easily
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correlated over a distance of about 100 km usiglygsical data. Such data may provide good,
diagnostic secondary parameters for correlationrgnodher sections.

Ji Qiang (Beijing, China) and his research group have worked in recent yeatise D-C
boundary and the phylogeny 8iphonodellan South China. The principal results of their iwor
are outlined below.

1. Three D-C boundary sections in Muhua area ofBu Province are being re-studied, and
additional conodont samples collected from thentoiding to the morphology, ornamentation
and symmetry of the platforms, the ratio of platicio anterior blade dimensions, and the size,
morphology and position of the basal cavity, foewrgenera of siphonodellids can be
differentiated:Protosiphonodellan. gen, SiphonodellaEusiphonodellan. gen. and
Eosiphonodellan. gen. (Jet al, in progress). Among them, orfBposiphonodellacan be found in
shallow-water facies.

2. The phylogeny of the siphonodellid group iswdstd, and the D-C boundary can be defined
by the first occurrence @iphonodella sulcatenorphotype 1.

3. The elements d?rotognathodusire very rare in China, and it is difficult to ogmize the D-C
boundary based on the first occurrence of elfretognathodus kockeBischoff, 1957)or
Protognathodus kuehiiegler & Leuteritze 1970.

4. A bentonite layer occurs in bed E of the DapanghiMember of the Wangyou Formation, and
has provided a radiometric age of 359.6 Ma @fial, 2012). The age of the D-C boundary at
Dapoushang, Guizhou province, South China, is estichat 358.6 Ma or 359.58 Ma.

Barry Richards (Calgary, Canada)and colleagues continued their studies of the uppe
Famennian to lower Tournaisian (includes ExshavikkBa, Three Forks, and Banff formations)
in the Western Canada Sedimentary Basin (WCSBpdiatent Montana to see if the main
events in the multi-phase Hangenberg Event IntdKailseret al, 2008), can be more precisely
located in the region using a multidisciplinary egach. The year's activities included the
measurement of surface sections in Alberta and/sitideveral bore-hole cores from southern
Alberta in preparation for a core conference. Fonparative purposes and to assist with Global
correlations, the group measured and sampled tt8PG8ction at La Serre, France during
December 2011 for geochemistry, sedimentology amddonts. The work in Canada is part of a
broader investigation intended to access the extersnventional and non-conventional
hydrocarbon resources of the interval in Westemada.

Conodont data from the Exshaw and high-resolutidPbldates from its black shale member
(Richardset al,, 2002; Johnstoat al, 2010) indicate the onset of wide-spread anoxihe
WCSB and main phase of black shale deposition oedyrior to the MiddIgraesulcatazone
and the transgressive phase of the Hangenberg Ev@fgstern Europe. In much of the basin,
anoxia continued into th®iphonodella duplicatZone and the position of the maximum
flooding surface is highly diachronous. The implicas are the onsets of the Hangenberg
transgression and subsequent regression are ldgtdigronous in the WCSB and not primarily
the result of eustatic events.

Knowledge of the succession's conodont biostrgilgyavas greatly advanced by Johnstbn
al. (2010). The conodont data indicate the contastden the Devonian and Carboniferous lies
in the upper part of the black shale member obkehaw at its type section and some other
localities; but the position of the D-C boundarg mat been precisely located. It is anticipated
that data from a multidisciplinary approach inchgistable-isotope geochemistry and
radiometric dating will more tightly constrain thesition of the boundary.

Outlook

The results presented at the Morocco workshop irctMa013 will determine the future steps
and directions of the task group's work in the ry@ers. The primary task of the group remains —
to locate either a suitable event horizon or aablgt event in a biological lineage to define the D-
C boundary. Recent progress shows that new detzoiedlations and agreements on taxonomy

4



and temporal distribution of many taxa are needsgecially when the Global correlations are

still primarily based on either ti&iphonodella praesulcata S.sulcatalineage or on

protognathodids. The problems outlined by Kaisetr @orradini (2011) and Corradiet al.

(2011) have to be fully integrated in the curreistdssions. The paradigm that conodonts are the

best markers boundary definition cannot be uphettitae task group needs to reevaluate the

potential of other fossil groups.
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