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ABSTRACT

e fossil record of arborescent lignophytes shows an increasing anatomical diversity during the
Tournaisian (360-34Vlya), suggesting a morpho-anatomical diversi cation following the extinction

of the progymnosperArchaeopteidawson, 1871 at the Devonian-Carboniferous boundary. is

view has been partly constructed on recent investigations of Early Carboniferous deposits in eastel
Australia. In this paper, we describe new silici ed wood remains from the Tournaisian of the Burdekin
Basin, northeastern Queensland, Australia, that are anatomically close to Ririgémessky,

1911 ancEristophytoBordon, 1935. While uncertain, the taxonomic a nities of these wood remains
have several implications for future studies of Early Carboniferous arborescent lignophytes. First, th
taxonomy oEristophytoandPitushas become increasingly problematic as reports of fossi wood as
signed to these genera have extended beyond Laurussia. Second, Eastern Gondwanan and Laurus
oras display a convergent pattern of diversi cation from the Devonian, with the probable presence
of a diversity of lignophyte trees in the Early Carboniferous. ird, convergence between Laurussia
and Australia with respect to wood anatomy and discrete growth rings may be consistent with pas
suggestions of a monsoonal circulation during the Early Carboniferous.
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RESUME
Nouveaux bois de tyfesetEristophytorprovenant du Tournaisien du Queensland, Austpditie
cations taxonomiques, biogéographiques et paléoclimatiques.
Le registre fossile des lignophytes arborescentes témoigne d’une diversité anatomique grandissante
cours du Tournaisien (360-347 Ma), ce qui suggéere un renouvellement morpho-anatomique a la suite
de I'extinction de la progymnopernehaeopteBawson, 1871 a la limite Dévonien-Carboniféere.
Cette vision s’est partiellement construite sur de récentes investigations dans des dépots est-australi
du Carbonifére inférieur. Dans cet article, nous décrivons des restes de troncs silici és retrouvés dai
le Tournaisien du bassin de Burdekin, nord-est du Queensland, Australie, dont I'anatemie se rap
proche des genteitusGordon, 1935 fristophytatalessky, 1911. Bien guincertaines, les a nités
anatomiques de ces restes de bois ont di érentes implications pour les études futures portant sur I
lignophytes arborescentes. Premiérement, la taxonomie déstgsetrBsstophytoapparait de
plus en plus problématique a mesure que le registre fossile s'étend au-dela de la Laurussia. Deux
MOTS CLES mement, les ores de la Laurussia et du Gondwana oriental présentent un scénario de diversi catior
Carbonifére inférieur, convergent dés le Dévonien, probablement en présence d'une diversité de lignophytes arborescentes
GondV\{)ana, cours du Carbonifére inférieur. Troisiemement, la convergence entre ces deux régions tant au nivee
|ign03{1yrtgz', de I'anatomie du bois qu'au niveau de cernes de croissance discrets s'accorderait avec de précéde
paléogéographie. suggestions d’une circulation de mousson au cours du Carbonifere inférieur.

INTRODUCTION — most Early Carboniferous lignophyte trees are found in
taphonomic conditions suggesting the colonization of well-

e Early Carboniferous (360-323 Mya) is a key period farained “uplands”, possibly disturbed by volcanism and/or re

the evolution of the arborescent lignophytes (progymnospégustt & Galtier 1996-alcon-Lang 2000Meyer-Berthaud

and seed plants) that saw a signi cant morpho-anatongtal 2003 Prestiannet al201Q Decombeiet al2011ab).

diversi cation of vegetative structures in the gfeali€r & In this context, Decombeix and collaborators hypothesized

Meyer-Berthaud 200Hilton & Bateman 2008Decombeix the existence of non-archaeopteridalean lignophyte trees

et al.2011a2015. is diversi cation followed the extinc before the Devonian-Carboniferous bound2egdmbeix

tion around the Devonian-Carboniferous boundary of teeal.20113. A climatic amelioratiorR@ymond 1985

progymnosperm tréegchaeopteidawson, 18710awson DiMicheleet al.2006 could have enabled their diversi ca

1871, the rst known lignophyte to reach the tree haliibn in the Early Carboniferousdltier & Meyer-Berthaud

and a major component of Late Devonian (380-360 Mg&06 Decombeiet al.20114.

oras worldwideNleyer-Berthaudt al.1997 2004 2008 Permineralized plant remains from Early Carboniferous

2013 Berryet al.200Q Fairon-Demaredt al.200Q Guo & basins of Queensland, Australia, support this hypothesis.

Wang 200920112, Orlova & Jurina 20LI1Decombeixt al. Arborescent lignophytes were probably already diversi ed

201l1aTanrattanaet al.2018. Although the extinction of in northeastern Gondwana during the Middle Todrnai

Archaeopter@ppears to be coeval with a substantial bicii@n, as attested by the presence in this re@amefia

reorganization around the Hangenberg E®trddletal. Decombeixetal., 2011andProtopity§&oeppert, 1850

2000 House 2002Sallan& Coates 2010Kaiseretal. (Goeppert 1850 and at least one new taxon witas

20106, it has not been possible to detect a net reductiotike wood Decombeixet al.2011h Decombeix 2013

plant macrofossil diversity at the Devonian-Carbonifertnterestingly, at least one of these gePReodopitysis

boundary $treekt al.200Q McElwain & Punyasena 2007 also found in Laurussia at that time, which strengthens the

Cascales-Minana & Cleal 2p14 idea of a pre-Middle Tournaisian origin for some of the
Traditionally, the Early Carboniferous lignophyte trees wangorescent lignophytes that diversi ed after the extinction

thought to have diversi ed only after the Late Tournaisi@mrchaeopteris

(353-347 Mya), with the extinctionArfchaeopteliging fol In the present paper, we describe the anatomy of additional

lowed by a period devoid of lignophyte tigelsrénsmeyer Tournaisian silici ed woods collected in the Burdekin Basin,

et al.1992. Recently, however, a more transitional scenaotheastern Queensland, Australia. Comparison with previ

has been proposed, based on the facts that: ously described arborescent lignophytes indicates that they
— lignophyte trees distinct frolinchaeopterdse present are anatomically close to the Laurussian daistophyton

and already diversi ed in the Middle Tournaidistémbeix Zalessky, 191dndPitusGordon, 1935 but likely represent

et al.2005 2006 2011a2019; new taxa. We then review the promising perspectives and
— some of these taxa might have been present duringhtillenges raised by these Australian specimens in terms of

latest DevoniarMattenet al.198Q Prestiannet al.2010; taxonomy, paleophytogeography, and palaeoclimatology.
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MATERIAL AND METHODS Primary xylem and lateral organs
Parenchyma cells in the pith are 105-174 pum with irregular
e four specimens described in this study are silici ezhapes. ree types of cells can be distinguished:
decorticated trunk remains. ey were collected in July— dark and thick cells, interpreted as secretory cells;
2008 at Mount Saint Michael, near Dotswood, in the Bur— brown cells with thick walls;
derkin Basin, northeastern Queensland, AusfratiaS,  — light cells with thin walls (eFig. IC).
146°17'E is locality was previously describecHiyeber&  In tangential section, pith cells are arranged in vertical to
Galtier (2002 andDecombeixt al.(20118. It is located oblique lesFig. ID). Because only part of the stele’s circum
50 km north of Charters Towers and about 60 km soutérence is preserved only a few primary xylem strands have
west of Townsville. e area includes Middle Devonian toeen observed. ey range 90-115 pum in diameter (n = 5)
Permian volcanic deposiafvson & Talent 1997alent (Fig. IC, E). Primary xylem cells range 14-52 um (n = 33) and
et al2002 Decombeiet al2011h. e silici ed specimens the endarch vs mesarch maturation is not clear. e strands
were found rafted in Cenozoid alluvial sediments, betoe/typically not in contact with the secondary xylem but are
Devonian-Carboniferous deposits dated from conodos&parated by a few parenchyma cells and located pé0-610
Myrtlevale and Julia Formation for the Famennian, Hardwikm the woodKig. IC: right arrowE). One strand in cen
Formation and Percy Creek Volcanics for the Tournaistaet with the secondary xyleg( I1C: left arrow) could
and Carboniferous-Permian rhyolitdawson& Talent represent a future departing trace to a lateral organ. e pith-
1997). Although the stratigraphic origin of the specimesecondary xylem outline is irregular, due to the presence of
could not be directly assessed, the occurrence of sistiddatly dilated cells in the medullary reigs (A, C). Two
fossil wood preserved in volcanoclastic sediments irdéfparting vascular traces to lateral organs were observed, one
Tournaisian formations above the collection site indicates transverse section that is 490 um in diameter and one
that the Tournaisian is the most plausible Hoel{er & on a longitudinal section that is 325-360 pum.
Galtier 2002Decombeiet al.2011h.
e four specimens were prepared as classical thin sect®eondary xylem
in the transverse, tangential, and radial pldass & Rowe e wood is composed of rays and tracheids. e later are
1999. Observation and photography were conducted usipglggonal to almost circular in transverse seEtgprik).
Sony XCD-U100CR digital camera attached to an Olympeis tangential diameter ranges 10-67 um (average 35 pm)
SZX12 stereomicroscope and an Olympus BX51 compoand the radial diameter 13-64 um (average 41 um). Rays
microscope. Images were captured using Archimed imasgipgrate 1-1@s of tracheids in transverse section. While
software (Microvision Instruments, Evry, France). When rtbere are some false rings, no true growth ring boundary was
essary, the multifocus tool included in Archimed was useddognized.
provide a better image. Measurements were carried out udimgangential sectiofif. 1G, H), 90% of the rays are bise
ImageJ software (U.S. National Institutes of Health, Bethe&a, the others uniseriate. ey are 1-42 cells high (average
MD, United States). Unless stated otherwise in the texteight cells). About 60% are 1-5 cells high and 24% are 7-10
average values and percentages are based on a mininmigih.oRay cells have a width of 6-38 um (average 17 pm)
50 measurements. Images were processed using Photmsthapheight of 20-55 (average 35 pm). No pitting is visible
(Adobe Systems, San Jose CA, United States). e specimartbe tangential wall of the tracheids. Ray density is about
and corresponding slides are deposited in the AMAP Resganzys/mmz2,
Unit, Collections de Paléobotanique, Université de Montpelliein radial section, the wall of the tracheids bears bordered pits
under accession numbers MSM08-14 (six slides), MSMAB8&t are uniformly distributed in alternate rduigs (). Most
20 (six slides), MSM08-171 ( ve slides), and MSMO08-1¢&lls (85%) have two rows of pits, others have three. e pits are
(eight slides). hexagonal to circular and 9-19 um (average 14 pm) in diameter.
Pit apertures are oval, oblique to horizontal. Ray cell length
is 38-315um (average 1%2n). Very locally a few cross eld
DESCRIPTIONS pits are visibl&ig. 1J). ey are araucarioid, oval oblique with
oval apertures. eir maximum diameter is 10-15 pm & =
Two of the specimens, MSM08-171 and MSMO08-172, have
part of their pith and primary vascular system preservedM&MO08-172
other two, MSMO08-14 and MSM08-20, are only composeégispecimen is about 3 cm long and 6 x 6 cm wide. Intrans

of secondary xylem. verse section it displays a 3 cm wide pith with conspicuous
sclerotic nests, surrounded by a small amount of woed show
MSM08-171 ing faint growth ring boundarid¢sd. A, I).

is specimen is 3 cm long and 5.3 x 4 cm in diameter. Part

of the central pith is preserved and its radius is estimat&ieie and leaf traces

be 1.1cm, surrounded by 2.2 to 2@ of woodFKig.1A,B). e pithis composed of parenchyma cells that arel®8Hum

e pith shows variations in opacity but no conspicuous-strua diameter and contains 13 to 16 conspicuous sclerotic nests
tures such as sclerotic nests or medullary skignds-0). (Fig. 2A-E). e later are composed of cells that have thicker
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Fe.1 - 4:4 I'A NLULYHS ]JPLA VM [OL ZWLJPTLU PU [YHUZ]JLYZL ZLJ[PVU ZOVAPUN [OL "PKL WP[O 7 HUK PULU
*: "B NLULYHS ]JPLA VM [OL ZWLJPTLU PU YHKPHS ZLKIP[WPS: §RIKLO4: WP[O WOYPWOLY' PU [YHUZ]LYZL ZLJ[F
_"SLT Z[YHUKZ HYYVAOLHKZ ZSPKL[#RS VM {OL WP[O WLYPWOLY' PU YHKPHSZIH$BVWYESHAKL 4%8LT Z[¥YHUK
4:4 ¥ "F ZLJVUKHY  _"SLT AP[O IPZLYPH[L YH'Z PU [YHUZ]LGZ[HUINI[BYRHZ SRKIPY U VM [OL “VVK ZSPKL 4:4
H, JSVZL \W VM WVVYS' WYLZLY]LK \UP HUK IPZLYPH[L YH'Z PUI[MHKNBRHEPASIFRVPVM [DIPKILIYUKHY  *3SLT Z(
IVYKLYLK WP[Z ZSPKL 4:% JYVZBALISK WP[[PUN ZSPKL 4:4 P3WPKAIYLIRWIPNYZ! "SLT JBBLTIHYZ! (

A >T™ 1! >T" - [ 0! >T

walls, are smaller, darker, and with a more circular outlmy are composed of cells that are 9-32 um (average 20 um,
than the parenchyma cehigy( Z2-E). Only a few primary n=31) Fig. &, G). ree of them have a mesarch maturation,
xylem strands have been observed in detail due to thevploite it is less clear in the others. Some are separated from the
preservation. eir diameter range 68-119 um (n = 8) argkcondary xylem by a distance of 103-580 prri(e &),
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while others are in contact withAig. 2G). Medullary rays gest/largest rays were distinguishable in tangential section.
are less conspicuous than in the previous specimen amy soe 6-35 cells high (average 16 cel&).(H) and

the pith-wood boundary has a more regular olFimne). 70% are triseriate, the others being biseFigte3G). Ray

ree vascular traces to lateral organs were observedn treglés are 18-44 um wide (average 28 um) and 13-41 pm
verse section. Two of them are still very close to the bighe(average 27 um). Radial tracheid pitting consists of
(e.gFig.2H). ereis no primary xylem strand facing themalternate rows of crowded bordered pits, typically triseriate
but one can be seen lying on the side close to the depdRigg3l). Pits are 8-19 um in diameter (averaggmp

trace. e trace is 605 x 700 um and surrounded by secondangl have an oval aperture that is oblique or horizontal.
xylem. Athird trace can be seen within the secondary xyRay cells are 26-113 um long (average 59 pm). No cross-
(Fig. 2), beyond a faint growth ring boundary. eld were observed.

Secondary xylem

In transverse section, the tracheids are more or less-reclaf®USSION

lar. eir tangential diameter is 17-95 um (average 43 pm)

and their radial diameter 24-58 um (average 39 um). R&y8PARISON OF THE SPECIMENSWITH PREVIOUSLY

separate 2-25 les of tracheigig(2)). Two growth ring DESCRIBEDEARLY CARBONIFEROUSLIGNOPHYTE TREES
boundaries are visible; the rings are respectively 1.6 criVarzhsed our anatomical comparisons with previously described
0.8 cm in thickness. Rays are one to four cells wide, with Biadyy Carboniferous arborescent lignophytes on the taxo
of them (70%) being triseriakgy. 2J). Ray cells are 7-34 prmomically signi cant features reviewe@alier & Meyer-
(average 17 um) wide, 33-230 pm long (average 78 um)Barthaud (2006 We concluded that:

28-59 um high (average 43 um). e radial wall of tracheids— most of these morphospecies can be directly excluded
bears crowded alternate bordered pits that are hexagofanioour study, exceptistophytoandPitus

circular and 9-19 um (average 14 pm) in diankéterX). — specimens MSMO08-14, 20 and 172 digpigyophyten

Pit apertures are elliptical to circular. About two thirds of like wood, but each in an unusual combination;

tracheids have two rows of pits, the others have tfgee. A — the stele of specimen MSM08-172 has many typical
cross- eld pits were observed, they are about 10 um wideehadhcters @ristophyton

are oval and oblique. —specimen MSMO08-171 display&taslike pith with an
original set of wood characters.
MSMO08-14 Several taxonomically signi cant characters are absent

e specimen is 4cm long and & 10cm in diameter. Only in the four specimens described here, excluding a nities
secondary xylem is preserved. Tracheids are often distaritédsome Early Carboniferous arborescent lignophytes
ey have a rectangular to irregular polygonal shape in cr@Saltier & Meyer-Berthaud 200énd references therein).
sectionig. 3A, B). eir tangential diameter ranges 12-63 unOur specimens are devoid of tracheids in the pith, which
(average 33 um) and their radial diameter 23-107 um (averageasts witlBiligneaScott, 1924MegaloxyloNapes,

50 um). Rays separate two to 13 les of tracheids. Two grd@B5, andStanwoodi&altier& Scott, 1991 Galtier &

rings are visible (elgg. 3A); they are 1.4 and 0.5 cm inMeyer-Berthaud 2006It lacks “intramedullary” primary
thickness. Rays are one to three cellshigdég, C), with vascular strands like Anchaeopitycott & Je rey, 1914

52% being biseriate. ey are 2-41 cells high (average 11 c@glgltier & Meyer-Berthaud 20P&Ve found no double nor

with over 60% being 2-10 cells higlg(3). Ray cells are even more complex vascular traces to the leaves, as reported
10-55 um wide (average 28 um) and 12-52 pm high (aveirage.g.,CauloxyloiCribbs, 1939Megalomyeld@ribbs,

33 um) Fig. ). Ray density is about 9 rays/mm?2 Hexagori&40,Pycnoxyld@ribbs, 1938, draironieDecombeixt al,

to circular alternate bordered pits occur on the radial wallGfi6 Decombeiret al.2006 Galtier & Meyer-Berthaud
tracheidsHig. &, F). About 90% have two rows of pits, th2006. e secondary xylem does not display the short and
others having either one or three rows. Radial pits are 10-2thpinly uniseriate rays foundArmaucarite§oeppert &

in diameter (average 15 pm). eir apertures are oval, of v&tenzel, 198&ndoxylohacey, 1953StanwoodiéGat

ous sizes, and oblique to horizontal. Ray cells are 58-31%ilen& Meyer-Berthaud 2008Damerig(Decombeixet al.

in radial section (average 152 um). A few small and cro\#@dd b, ProtopityéDecombeixet al.2015, or Tovoxylon

cross- eld pits were observed.(F arrowhead). (Orlova 2009. e absence of scalariform pits on the-sec
ondary xylem tracheids is not consistent with the arborescent
MSMO08-20 progymnosperirotopityDecombeiet al.2015. Char

is specimen is 8 cm long and 1.1 x 2.3 cm in diameteacters described in specinM88108-14 20 and172are

It is composed only of secondary xylem. Some false mugsnpatible withAporoxylo(Galtier & Meyer-Berthaud

are present. Tracheids are polygonal to almost circul2008 Decombeixt al.2007).

cross section. eir tangential diameter 36-87 um faver Specimens MSM08-14, MSM08-20 and MSM08-171
age 58 um) and their radial diameter 26-94 um (aversiygv a wood comprising small to medium-sized-paren
56 um). Rays separate 2-13 les of tracheids in cross setftigmatous rays (up to 50 cells high and four cells wide) and
(Fig. 35). Because of the poor preservation only the bigrrow tracheids with multiseriate circular bordered pits.
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All these wood characters are compatibleEwstophyton but coming in contact occasionally, and a small leaf trace
(Lacey 1953Decombeixet al.2007), but each specimenundivided proximally. ese features are founHiistophyton
shows an unusual combination. Unfortunately, the primbgmertianunscott, 1902 ané&. waltoniiGaltier & Scott,
vascular tissues are not preserved for specimens MSMO89D4 acey 195 ecombeiret al.2007). Integrating both
and MSMO08-20. us, the assignment of these specimensstele and wood characters, specimen MSM08-172 could be
Eristophytois uncertain. tentatively diagnosedEsstophytosp.

e stele of specimen MSM08-172 shows a parenchymaSpecimen MSMO08-171 pith lacks intramedullary tracheids.
tous pith with sclerotic nests, numerous mesarch printdowever, it displays a pith with parenchymatous cells of
xylem strands typically separated from the secondary xylesa kinds, i.e. thin-walled ground parenchyma, secretory,
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and storage cells, revealing a strong similarityPivith PHYTOGEOGRAPHY

(Gordon 193%. Interestingly, specimen MSMO08-171 hda spite of a substantial geographical@apoMmbeietal.

a dense wood with straight and short Zajeqsky 1911 2011aXueet al.2015, the Australian oras known from
which contrasts with large rays and multiseriate pits cl&ssionian flcCoy 1876 Dun 1897 Cascales-Mifiana &
cally attributed t®itus(Gordon 193%. Considered as aMeyer-Berthaud 201Bleyer-Berthaudt al20152021ab;
whole, specimen MSMO08-171 could therefore be tentatiiyeino et al2017 Champreuwet al2020 and Early Car

diagnosed as €fitus boniferous localitieS#&hni 1932Hueber& Galtier 2002
Galtieret al2007 Decombeiet al2011a2019 suggest an
TAXONOMIC UNCERTAINTIES apparent synchronism of diversi cation at the generic level

Among the Early Carboniferous arborescent lignophyiet) contemporaneous Laurussian oras. In contrast, fossil
PitusandEristophytoare the tw@enera that combine theseeds from the Early Carboniferous of western Gondwana
largest geographical distribution, stratigraphic distributitantatively indicate a delayed diversi cation in that region
and number of speci@&:¢tombeiet al.2007 2011H. Sev  (Prestiannet al.2015. Morpho-anatomical connections
eral di culties have appeared in the last thirty years as liatween stem, foliage, and reproductive structures would
genera were constructed based on remains from westealandundisputable identi cation of the taxa present and a
central Europe a century agmidon 1935Decombeix better understanding of the degree of endemism between
et al.2007 2008. the di erent regionsQ@altier & Meyer-Berthaud 2006
In Laurussia, exceftistophyton feidtiom Montagne Decombeixet al.2007).
noire, FranceDecombeiet al.2008, the latest described
specimens attributedEoistophytarould not be determined IMPLICATIONS FOR PALEOENVIRONMENTAL
at the species level due to lack of preservation of the primnaryALEOCLIMATIC RECONSTRUCTIONS
tissuesGaltieret al.1998 Orlova 2010Decombeiet al. e presence of putatively large woody trees comparable to
2017. In Pitus woods from Ireland and eastern CanaBdyusandEristophytan Eastern Gondwana does not support
taxonomic di culties appear increasingly obvious whprevious “megabiased” reconstructidesrensmeyet al.
ontogenetic variability is considefeaddon-Lang & Galtier 2000 toward rather uniform wetland landscapes, based on
201Q Falcon-Langt al.201Q Henderson & Falcon-Lang a fossil record dominated taxonomically by lycopsids and
2011)). In Australia, several Early Carboniferous woods Hageonomically by compressions-impressgmgd 1975
been assignedRitusprimarily on the basis of mskriate Morris 1985% Pant 1996Andersoret al.1999 Evreino
rays and multiseriate radial pitting on the tracheids but tle¢ial.2017). e discovery in the Tournaisian deposits of
primary vascular structures are unkndadkom 1928 Australia of hydrasperman seed ferns and zygopterid tree
Morris 1985. Recently investigated specimens Wiltua  ferns in the same region would rather indicate complex
like wood from Queensland revealed some di erences suttcession in volcanically disturbed habitats, as suggested
this genus when the bark or leaf trace emissions coufdobethe study of di erent British sit€xa(tieret al 1993
investigated in detaidé¢combeixtal. 2007 2011h 2013  Scott & Galtier 1996Falcon-Lang 2000hillips &
2019. In North Africa, only two Early Carboniferous arb&altier 2005DiMicheleet al.2006.
rescent lignophytes remains have been reported: Falcon-Lang (1999b) interpreted the presence of subtle
— a Late Tournaisian axis from the Khenig Formatigmowth rings in the lignophyte woods from the Viséan of the
Algeria, showing an original set of characters somewhatRiiish Isles as indicating a global monsoonal circulation dur
to EristophytoandPitusbut with a very distinct mode ofing the Early Carboniferoiagrish 1990 is hypothesis
leaf trace production and representing a new gémesia is founded on two analogies regarding:
(Decombeix & Galtier 20);7 — the phenology between the Carboniferous British taxa
— an Early Serpukhovian wood from Tazekka, Morocangd extant Australian conifers (negative correlation between
close téristophytdsut devoid of preserved primary vasculgirowth ring markedness and foliar persistealcen-Lang
tissuesGhalot-Prat & Galtier 1989 20003;
Besides, between-specimen comparisons from incomplesn apparent symmetry between continental mass distri
sets of characters impedes the assumption of similar hafibn during the Early Carboniferous and toéaicén-
i.e., the Australian specimens could represent large treesabhgt1999h
also smaller woody shrubs. Because the important annual reversal of low and high
In the light of these studies and in order to avoid furtipeessure areas is in uenced by the di erence in heat capac
confusion, we chose not to assign the new specimens destyibetiveen oceans and the immense continental surface of
here tdPitusandEristophytofVe strongly feel that revision#\sia Parrish 1993 it could be predicted from the surface
of PitusandEristophytcere needed before assigning any nefithe supercontinent Gondwana that general air and oce
fossils to these genera, especially those with no presamiedirculation during the Early Carboniferous may have
primary tissues. Several taxa exhibiting ambiguous a niieserated a similar monsoonal circulatfoizbach &
with EristophytoandPitus such agporoxylgrCauloxylgn Gallimore 1989Parrish 1993-alcon-Lang 1999kVang
PaleoxyloworPicnoxylo(Galtier & Meyer-Berthaud 2006 et al.20095.
should also be included in these revisions. In our study, this hypothesis may be supported by:
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— the faint rings observed in our specimens, suggestRERERENCES
tropical climate with alternating wet season and dry season

. ANDERSON J.M., ANDERSON H. M., ARCHANGELSKY S.,BAMFORD M.,
(Creger & Chtﬂloner 1984.&'(:0”. _Lang i(/)OSb), CHANDRA S.,DETTMANN M., HiLL R., MCLOUGHLIN S.&
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