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UpperNamurian/lowerWestphalianofLa Camocha,
Asturias:Reviewoffloral andfaunaldata

El Namuriensesuperiory Westfalienseinferiorde La
Camocha,Asturias,Revisiónde los datosfloristicos y

faunísticos

RobertH. WAGNER1 andCarmenALVAREZ-VÁZQUEZ’

ABSTRACT

A revicw is presentedof palacontologicaldata regardingthe ageof coal-bearing
stratain the La CamochaMine nearGijón, Asturias.Megafloral remainscollectedfrom
Ihe upperNamurianand lowerWestphalianstratain thiscoalmine arelisted, anda tew
selectedtaxaare bricfly diseussed.Comparablefloras from otherpartsof Ihe Iberian
Peninsulaare brieflv mentionedandconimentedupon with regardto slratigraphicage.

RESUMEN

Se citan y comentanla totalidad de los datospaleontológicospublicadossobre la
sucesumhulleradeLa Camocha,cercadeGijón <Asturias>.Serevisacl materia>existente
de megaflora,y se discuten algunasde las especiespresentes.La edad obtenidaes
Naniuriensesuperior(Veadoniense)y Westfalienseinferior (Langscttiense).Secompa-
ran estos cIatos con los correspondi etites a las mismasedadesen otras partesde ¡ a
PenínsulaIbérica.

Kev words: niegaflora,inicroflora, invertebrates,Yeadonian,Langsettian.

Palabrasclave:níegaflora,mieroflora,invertebrados,Yeadoniense,Langsettiense.

PREAMBLE

ProfessorB. Meléndezwaslargely instrumentalin re-establishingthe links
with thepalacontologicalfraternityabroadnfterSpainbecamepolitically isolated

- Jarl,nBotánico<le Córdoba,Avenidadc 1 irineos/n, 14004Córdoba
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after the Civil War and World War II. Among 0w various investigationshe
promotedwerethoseof ProfessorW.J.Jongmans.anoutstandingpalaeobotanist

fromTheNetherlands,whoseexpertisein thestratigraphicuseof Carboniferous
plant fossilswasextremelyuseful for datíngtbe coaldepositsin variouspartsof
Spain. In the presentpaper the writers pay homage to the late Professor

.longmans,wbo initiatedmodernstratigraphiework on the Carboniferousfloras
of Spain,and are pleasedto dedicatethis paperto ProfessorB. Meléndezwho
organisedmostof the work doneby Jongmansandhispupils.

INTRODUCTION

The coal-bearingstrataof La Caínochawere found undera Permo-Triassic
coverby boreholesputdownby te Felguerosobrothersat theturn of te century.
Much later,in 1930, thefirst shaftwassunkfor the exploitationof thecoal seams

encounteredin thisareaatafewkilometressouthwestofthecoastalcity, Gijón(Fig.
1). The ageof diesecoal-measureswas the subjectof a controversybetween
ADARO (1914) and PATAC (1920, 1933), who opted br Westphalianand
Stephanian,respectively(in present-dayterminology). Adaro basedhis opinion

mainly on the geologicalrelationships,whilst Patacidentified plant megafossils
from the La CamochaMine.

In 1947,ProfessorW.5.iongmanswasinvitedtovisit theLaCamochaMine and

otherCarboniferouslocalitiesin theAsturiasin orderto collectplant fossils for the
stratigraphicdatingof coal deposits.He wasaccompaniedby themining engineer
1. Patac,who hadorganised¿hevisit, andwho wasparticularly keento obtain a

professionalopinionon tbeplantfossilsof theLa CamochaMine. Bothgentíemen
beingsomewhatadvaneedin years,they limited theirexcursionto the LaCamocha
Mineto collectingattbecoaltip. JONGMANS(1951)published¿heresultsasbeing
indicativeof WestphalianA, thussupportingthepointofview expressedby Adaro.
Thisimpliedgravedoubtsasto thecorrectnessof theidentificationsof plant fossils
asgivenbyPATAC(1933).‘Itere is noevideneethatthelatteracceptedJougrnans’s
verdictandsincethesamplecollectedin 1947wasrathersmall, it seemedimportant

to returnto La Camochafor a moreexhaustivestudy.
11w opportunityfor sucha studyarosein 1952,whenthe ConsejoSuperior

deInvestigacionesCientíficassubsidisedfieldwork in the Asturiasthroughthe
good offices of ProfessorB. Meléndez.The Jefaturade Minas de Asturias,
headedby the mining engineer1. Hevia, provided the letters of introduetion
which were instrumentalin gaining access¿o coal mines.

At this time, oneof thepresentauthors(RHW)wastakenalong asassistant
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Figure 1 — 1 ocalioi, of La ([amocha in relation to lower Westphalianou<eropsin thegeneralarea
(aher IRVYOLS SANTOÑA & SÁNCHEZ DE POSADA, ¡983, maditiedl). Ccnera/ised
eolumn sbows tbe d istribution of cual searnsaswe¡¡ asthepositionof dic níarinc localitv studied
by 5CHMIDT (¡935) and uthers.
Figura 1.— Situaciónde LaCamocha enrelaciónalos afloramientosdel Westlalienseinferior en
el área(según lRUYOI.S SANTONJA & SÁNCHEZ DE POSADA, 1983, modificado), la en-
1 unína generalmuestrala distribucióndelascapasde carbón asícomo la posiciónde la localidad
con fauna marina estudiadapor SCHMIDT (1 953) y oiros.
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to Professoriongmans.Ibreeweekswerespentat La Camochawhich allowed
¿heassistantto obtain a detailedlithological seetionfrom cross-cutsin Ihe coal
mine,and¿ocollectbulk samplesof fossiliferousstrata.Thesesamplesweresent
np by thetubloadfor hammeringby ProfessorJongmansandMrsWagnerat ¿he

pithead.A fair-sized collectionof planí megafossils,non-marinebivalvesand
marinefaunalremainswas¿husobtainedandshipped¿othe GeologischBureau

at Heerlen,The Netherlands,for study.Coalsamplescollectedalongthesection
werestudiedby BONET & DIJKSTRA(1956)andNEVES (1964),andmarine
fossilsweresent to 11. SCI-IMIDT (1955).

ProfessorJongmanspreparedthe preliminary draft of a papermeant to

providea fully illustratedaccountof this flora. Thestratigraphyof La Camocha
andtheevidencefor its synclinalstructurewould havebeenpublishedat ¿hesame
time. l-Iowever, ProfessorJongmansdied in 1957 whcn ¿hepalaeobota¡iical
manuscriptwasstill in draft stage.

This manuscriptand photographsof the floral remainswere handed¿o bis

prospectiveco-authoron ¿hes¿ratigraphicside,whopublishedtheidentificationsof
plant fossilsinJongmans’snameina generalpaperonthestratigraphieimplica¿ions

of CarboniferousflorasinNorthwestSpainandNorth Portugal(WAGNER, 1959).
Unfortunately,it wasnot realisedat thc timethat Jongmans’sstudywassti¡l in a
preliminary stage,and that bis fossil identificationsandstratigraphicconclusions
needed further work. This becamemos¿ apparen¿after the pho¿ographswere

mountedon platesandaneffort wasmadeto editJongmans’smanuscriptnotesfor
a posthumouspaper.Severalof the iden¿ificationsprovedtobequestionable,and it

mus¿be regret¿ed¿bat WAGNER (1959) publishedthe lis¿ of plant fossils as it
appearedinJongmans’smanuscriptnotes.It becameclear¿bat¿hedescriptionof ¿bis

flora couldnot be publishedwithout a majorrevision.
One new speeiesintended by Jongmans,Neuropteris asturiana, was

introducedwith abrief diagnosisin a generalpaperby WAGNER (1962),who
aLsonamedanddiagnosedRlzodeoptcridiumjongrnansiiWAGNERandillustrated
two othernamedtaxa.However,aproperrevisionwasno¿undertakenuntil 1993,
whenthe opportunityarose¿o compareandcontrast¿heLa Camoehaflora with
alowerWestphalianflora from¿hePeñarroya-Belmez-EspielCoalficíd(Córdoba)

studied in detailby oneof the presentauthors(CAy).

HISTORY OF INVESTIGATIONS

‘[he La CamochaMine, at iess¿han7 km southeastof Gijón, on the Asturian
coasí,ltplcscliLs ¿beoui=cas¿ nIW~ - ‘<~ <~~1’ “‘ ‘v’1td eoalfie¡d~vhich
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hasbeendiseoveredby meansof boreholes.In ah olbercaseswhereCarboniferous

coal-measureswereworkedfrombeneathaPermianand/orMesozoicunconformable
cover, ¿herewere at leastsome exposures.‘[he story ol ¿hesuccessivedrilling
operations,spreadout over a period of abou¿ thirty years, has been toid by
FELGUEROSO(1932), PATAC (1933)and E. ¡1. SAMPELAYO (1944.pp.S7-
66). A summaryof dataregardingthedilferentboreholes,includingsimplified logs.
hasbeengiven by ALMELA& RIOS(1962).Anevenmoreup-to-dateaccountof

boreholesin thegeneralareahasbeenpublishedby NAVARRO c’t al. (1988).Only
thc carlieroneswill concernus here.

‘[he first boreholewassunkin 19(11 by twobrothersoftheFelguerosofamily.
near¿hevillage of Vega. It reachedCarboniferoussirataahercutting through
some160ni ofpresumedTriassiclimestones,marísandconglonierates(ADARO,
1914,p. 56),andshowedthepreseneeoftwocoalseamswhichlaterreceived¿he

lettersB and(‘in thecoalficídsuccession.Shortlyaf¿er.in 1902,it wasattempted
¿osink a mine shafton this sitewhich wasknownas La Camochaahera former
occupant.a one-hornedCOW (la vaca mocha)which used ¿o graze¿here([ide

SAMPELAYO. 1944, p. 59). ‘[he attempt was unsuccessfulbecauseof the
difficulty in passing through an aquifer, for which ¿echnicalknowledgewas
insufficient al the time. Indeed, it wasmany yearslater, in 1931, whena shaft
reachedthe Carboniferous.

Meanwhile.additionalboreholeswercmade.In 1914,¿henextholewasdrilled
near ¿he village of Caldoneswbere Carboniferouss¿ratawere reachedundera
presumedTriassiccoverof 33<.) m. Thisisacelebratedboreholebecause¿hedrilling
operationswereinterruptedby anexplosionofnaturalgaswhich blew upthedrillrig.

RUIZ FAlCo (1916)presenteda detailedaccountof this boreholewhich lcd ¿o
lurther explorationto determine<he sizeof the natural gasdeposit.~l’hesefiírther
¡nvestigationswereunfortunatelyunsuccessful.RUIZ FALCO (1916,pp. 14, 15)

mentionedmarinefaunalremains(brachiopods,bivalvesanda trilobite) aswell as
plant tossils trom¿heCarboniferousinterval between358.20and529.90tu depth.
ThelatterwereidentifiedasNeuropíerisgigantea(STERNBERG)STERNBERG,

cl.Neuropterí\,‘illiersíi BRONGNIART,Sphenopteristrifbliolata BRONON¡ART,
Sphenopte¡¡saute¡nísiaefolia SIlRNRl R(~ andStigrnaria flcoide~ (S’1ERNBERG)
BRONGNIARl. Healsomentionedspecifieally,from a depthof 527.60ni, a plant
lossil combininga nervationof Neuropteristypewith a generalhabitsuggestiveol

A le/hopteris.U nfortunately,noneoftheseremainswerefiguredbutthe lisí suggests
lowerWcstphalian.

Presumablv¿hesanieplan¿reníainswerelaterexaminedby A. deAlvarado(as
quotedby SAM PELAYO,1944,p.93),who identifiedDiploihinerna <Splwnopteris)
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jhrcata andSenftenbergiacrenataorPecopterisdenta¿a. AlthoughAlvaradoseemed

¿ofavoura Stephanianage(Hullerosuperiorin the¿hencurrent¿erminology),Ruiz
Falcóoptedfor middleWestphalian(ioc. ch.).

Thefossilsfoundin theCaldonesboreholecamefrom a 210 tu thick interval

of mudstoneswith thin limestoneintercalations.Thelilbological characteristies
remindedRUIZ FALCÓ (1916, p. 19) of the «Subhtzllero» interval of ¿he
Asturian coal-measuresin Adaro’s stratigraphicclassification.However, he
regarded¿he floral remainsare indicative of Adaro’s «Hullero intermedio».

Sinceit is presentlyknownthatlimestonebandsin terrigenousunits charaeterise
differentpartsof theCarboniferousdependingonwhichareaof Asturiasis being
dealtwith, tbe lithological datacanonly beusedin ¿helocalpalaeogeographical

context.
The nexttwo boreholessunkin the area(nA 3 and4) looked for naturalgas

and did not attain ¿heCarboniferous([ide SAMPELAYO, 1944,p. 62). A fifth
borehole,nearthe village of Arole~, undertakenby the Felguerosobrothersin

1929,reachedtheCarboniferousat 145 m below presumedTriassicrocks.RUIZ
FALCÓ(inSAMPELAYO, 1944,p. 92) identifiedSpirifermosquensisfrom ¿hese
strata.Thiswould suggesttheMoscovianwhich is generally¿hesameageasthe
Westphalian(althoughthe boundariesof ¿beseehronostratigraphicunits do not
coincide.)‘[he sixth borehole,also put down in 1929, ¿his time near Leorio,

reachedCarboniferousaftercut¿ingthrough 126 m of presumedTriassicstrata.
‘[bree coalseamswereencoun¿eredby thisboring. A sevenlhbole,nearPinzales,

did not reachthe Carboniferous.
‘[he s¿ratigraphicageof the Carboniferousin tbe La Camochaareahasbeen

disputedeversincethefirst resultsof theexploratoryboreholesbecameavailable.
ADARO (1914,Pp. 56-59)wasin favourof a Westphalianageandassigned¿he
coal-bearingstra¿aofLa Camochatohis«inferior»and«medio»units.Heargued
that <he steepdip of tbeses¿rata(aboutSuc SE) indicatedintensefolding which
hebelievedtobein keepingwith aWes¿phalianageratherthanStephanian.‘Phis

opinion was retiectedon his generalmap and correspondingcrosssections
(ADARO, 1914, lám. 1 and lám.2, fig. D) which showedan isoclinal syncline

on the siteof the Vega borehole.
A eompletelyopposedviewpoint wasexpressedby PATAC (1920, 1933),

who síatedquiteca¿egorically¿bat¿hecoal-bearingstrataof La Camochawould
belongto ¿heStcphanianwhich hebelieved¿ohavebeenfoldedinto anantieline.
He supported¿beseconclusionsby a long list of plan¿fossils obtainedfrom

exploratoryworkings at La CamochaandneighbouringLeorio (PATAC, 1933,
Pp. 76, 77): (Present-daytaxonomie nomencíatureaud generally accepted
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synonymsareplacedbetweenbrackets,andspellingmistakesbavebeencorrected
as well as the naníesof ¿heauthorswhere¿hewrong onesappearedin ¿helist.)

Neuroplerisstipula¡a ZEILI FR (= Neuropterisovata HOFEMANN)

Míxoneura neuropteroides (CJÓPI>LRT) ZEILIrIR (=Neurocal/ipterts
neurop/eroides(C~ÓPPFRT) Ci ¡¿Át, SíluTí: & Zo¡now)

Sphenop/eris notha E¡cí IwAIl)

.Sph. castelizZriíuií¿

1Sp/z. níduh¡etii Zí.¿ liEN

Pecopterís(Duc/yiotheca)gruneri ZEILIER (= Senfícubergiagruner¡
(ZEnit/u) comb. noi’.)

Dactylo/hecaplumosa (Aínis) BRONGNIART ( Senjienhergiaplumosa

(A tuis) Srua>
Pa op/cris inota BRONGNIART (~ Senjienhergiabiotii (BuoNuNlAtu) SIen)
Annuiaria sieliata (voN SCl-ILOIl-IF.IM) WOOD

Asíerophviliies ion gifolius STERNrSERG

Cialamites sue/<owií BRONGNIÁRT

(7. cistii Bízos NIAIZI

Ar/hropi/vs approximata (voN Sclllo-rHEIM) RENAulT ( Calamites
approximatus(VON SUHIn1-IIEIM) Anns, a speciesnot figured by von

Schlotheimandwhich mustbe consideredinvalid).
A. b&ria/a (CoriA) Góí’prizc (~ Ca/amitesbis/natasCOFIA)

A. gigas (BRONGNIART) RvNAut:r (= Ca/ami/esgigas BnoNoNlÁwí)
A. e/angula RENAtO í (zr Ca/ami/es clongalas (RIrNAUL’) JONGMANS>

A.stephanenseRíÑN~xul 1 (= Calamitesanda/taus S1llnNrwnu)
Ca/cnnodendron inaequale RENAULT (= Ca/ami/es infladas VON GUTnILa)
Calcimocladuslignosas RENAULT (= Asterophyilites lignosas(RENAUUI)

JON(MANS)
(ordaites lingulacus GítxNo’ Erín’
l)orv(ordau/esajfinis (GIANtV Euívy) RENACí

Poacordaz/eslineanis (mlANO’ EtJRY
Artisia ortonis (icíNlíz

[)icranophylium iongifolium RENACí 1

Titanophyllumsp.
Sigi/lania brardil BRoNONiAuT

5. deuísclíii BRONUNIAR]

5/igmaria ficoides (STERNBERG) BRONGNIART

Qn ¿heface of it, tbis list may be construedas evidenceof a Stepbanianage.
I-lowever, ¿líe proportionof the differentgroupsrepresentedin this list, is not that
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usuallyfoundin Stephanianfloraswhichtend¿oshowapredominanceof pecopterid
fems.It isalsoapparen¿that thefcw peeopteridslistedalí belong¿othefructitication
genusSenf/enbergiawhich is commonin Westphalianstrataandonly a minority
elementamongStcphanianpecop¿erids.¡u Iheabsenceof illustrations,Patac’slist
will alwaysremain¿hesubjectof doubt,but it is diffictílt to avoid thesuspicionthat
¿heiden¿ificationswereniadeon thea priori convictionthai aStephanianflora would

be present.

MorepalacontologicaldatabecarneavailablethroughtheworkofSAMPELAYO
(t944,Pp. 82-93,lámsVIII-XI), who siudied0w marinefaunalremainsobtained
from the La Camochamine workings. A stratigraphicallysignifican¿faunacame

from e. 114 m beíowSeam4. Thefollowing eleineníswererecorded(op. cii., p.83):

Temnoeheiluscorona/asMcCov
Gastriocerascf. saberena/an;VON Scííi OTIII#IM

Retica/ocerassp. ?
(;oniatites spiralis Pnií±írs
1-lomocerassp.

Homoceratoidessp.
Paradomatocerassp.?
Pleuronantí/uscoma/am GiíurY

P. perelegansGIRTY
Coelonautilassp. (Ves/inauti/ussp.)
Serpa/anautiloiciesMcCov

Bei/erop/zonarii FIEMINÚ

Despitecertaincontradietionsin this list, which presentsa mixture of upper
Viséan,NamurianandlowermostWestphalianelemenis,SAMPELAYO (1944,
p. 90) concludedon an early Westphalianage.

‘Phis conclusionfound suppor¿in Jongmans’sopinionon the basisof plant

fossils collected froni the general ¿ip of the La Camochamine in 1947
(IONGMANS 1951,p. 287; 1952,p. 14, lám. XXIV):

Neuropfr’ris cf.scIii~e~zeiPOTONIÉ (later identified as Neurop/eri.sas/ii-
nana JONGMAN5 it, WAGNER, 1962,pl. 26. figs 3, 3a)

A//oioptenis(Corynepten¡s)coral/oic/es (v<)N fi UTRIER) PoroNlÉ

Rencia/tiasp.
As/erophyliitesgrandis (Smte’mríu.;)G.ílNnz
Calamí/esanda/atasSTERNBERC;

C. sackowiiBRONUNIART

Sigillaria elegansBuoNcN¡ARr non STERNBEI«;



t¿ppcr Vanínrian/lowerWesiphaíianof La Garnacha,Asturias:... 159

5. cl. sca/día/aBRONUNIART

Sigillaricslrobascf. goldenbergiiFEIsíMANFEL

ihe preseneeof Sigillaria cié’gansprovidedaclear indicationof eithera late
NamurianoranearlyWestphalianage.‘[bis isprobablythe samespeciesasthat
identihed by PATAC (1933)as S. brardii, <he ultimatebrancheso! which have

ottenbeenconluscd wi¿hS.elcgans(quiteapartlrom ¿henomenclatorialdifficulties
surrounding¿his taxon>.

Fhe presenceof a Iowcr Wcstphalian llora at La Camochamotivated the
collecting trip and stratigraphicinvestigationcarriedout in 1952 5v Professor

W.J. Jonginansandoneof the presentauthors(RI-IW). Apart from obtaininga
1:100 seale stratigraphic section. the 1 a¿ter lot, nd evidence ol an i soelmal
sync[inal core in ¿heruine workings. Plant rnegafossilsand coal saniplesfor
palynologywerecollected,aswell asbothmarineandnon-marineinvertebrates.
An important locality (n’ 121) for marine Iossilswasfound at the roof of a ¿hin

coal situaledat some 120 ni below the workableSeani 4. This is probably ¿he
sume horizon lroni which SAMPELAY() (1944)obtainedthe faunalrernains
nientionedearlier. Cephalopodremainsfound at loe. 121 (markedasgoniatite

locality in Fig. I) wereidentifiedbySCHMIDT( 1955),whofiguredanddescribed
the most iníportant elements:

Pc¡ralegocera.spc’rcc>statutnS( IIMIDF (tentatively referred to Axinolobus

by MCCALEB, 1968)
cl. Gas/riocerascancella/aínBIsAr
Uo,nocc’íassp
A ,itlirac:octras sp.

Me/acoce,c¡.’ sp.
Coelona,.,ti/ussiygíalísDli KONINCK

TI¡orac.toc.crasícs/i/wn Físrí ER DL WALDHEIM

He also mentionedsome brachiopodsoecurringwith the cephalopods:
Marrinia sp..Schuch/errellasp.,Chone/inellasp. SCHMIDT (1955)concluded
thaI a faunaof late Namurianagewasrepresented.a conclusionbasedprirnarily
on ¿he more fragmentary remains present. ‘[he new species.Axinolobus

pc.rcos/a/us.was comparedwith Atokan forms lrom North America and
Westphalianelcmentsfrom Nor¿hAfrica.

Ihe coal saníplescollected from the productivemensuresof La Camocha
wcre analyscd br megasporesby BONET & DI.IKSTRA (1956),who recorded
(he lollowing taxa(namesadjusted¿o present-daynomenclature):

1 acvisjc¡irsporitesg/abrati¡s (ZEízNísí)PoloNíl & KREMI’
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Se/osisporitesIzirsatas(LoosB) 1 BRAIilM

Setosisporitespraetextus(ZERNur) PoioN¡É & KRF.MP

Vahisisporitesaun/as(ZERNDT) P&roNlÉ & K¡wMP
Tabercalatisporitesmamillarias (BARTLETT) POToNIÉ & KRFIVIP

Zonalesporitesbrassertii (STAcn & ZERNDT) PoroNlÉ & KREMP

Lagenoisporitesragosas(LoosE)PotoNtÉ& KREMP

Lagenicalahornida ZERNOT

Cystospori/esgiganteas(ZERNDT) SCHOPF

C. varias (WlcílrR) DíJKsrRA
C. verracosasDnKslRA

7riangalatisporitestriangala/us(ZFRNBT) PoTONIÉ & KREMP.

Rey also recordedthe following largemicrosporesand prepollen(names
also adjusted¿o present-daynomenclature):

Schopfipollenitessp.
Calamosporasp.
Spencerisponiteskarczewskii(ZEaND1) CHAJONFR.

‘[bey concludedonaWestphalianA age(BONET& DLIKSTRA, 1956,p.262).
After a briefrepor¿given by MELÉNDEZ(1952), inwhichProfessorJongmans

wasquotedas having identitiedbothWestphalianA andNamurianC in ¿he1.3(R)

m thick suecessionworkedby ¿hecoal mine.afulí list of megafloral¿axadescribed
by W.J. Jongmansin an unpublishedmanuscriptwasreprodueedby WAGNER
(1959,pp.398,399).‘[his list,publishedposthumously,wasmistakenlyregardedas

the resuil of finished work. In fact, iongmans’smanuscriptwasprobably only a
preliminarydraf¿. It con¿ainsseveralerrorsaswell asa numberof manuscriptnames
whicbarenomina nadainthe listpublishedby WAGNER( 1959).No usefulpurpose

is servedby repeating¿bislist here,sincethepresentau¿horshavebeenableto revise
theidentificationson ¿hebasisof ¿heactualspecimensstudiedby Jongmans.Some
additional material obtained later has been included in ¿he revision (Fig. 2).

JONGMANS(in WAGNER, 1959),on ¿hebasisof hisprcliminarydeterminations,
concludedonNamurianWC anóearlyWestphalianA ages.

JONGMANS (1957)commenced¿hedescriptionof themegafioracollectedin
¿heLa Camochamine with ¿heintroductionof a newspecies,Calamitescircalaris
JONGMANS. Additional taxa were introduced by WAGNER (1962, pl. 29):
Nearop/erisas/arianaJoNGMANsMS(transferredtoPar4ntenisbyLORENZO,1977),

and RhodeopteridiumjongmansiiWAGNER. ‘[here is a suspicion¿hatthe latter
representsthe rootingsystemof a tan. Rhodeoplenidiumis ihereforeeliminated
fromtheIist of taxafrom La Camocha.WAGNER(1962)alsofiguredAletbop/eris
edwardsiiSTOCKMANS & WILLIÉRE andSigillaria elegansBRONGNIART
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oc ¡ seom nurnber

lis íísl 221 21 16 9 8 7 3 2

Nauropterísoblíqua + + +

Paríptertsgigantea +0 +

Par,»terÉs asturiana ~4- +~+ 4+ +

Linopterís cf. neoropteroides + + +
Poniieasp +
Methopreríscf edwardsii +

Karínopt tris acuta 4 +

Eusphenopteris neuropieroides + +
Renaultia crepifla cf. + +

Reas oms ¡bOUICrI +
Renavil¡a rotw,dilblía +
Reas u/tía sehatzfarens,s +

~»hyroprerísabliqus +
Zeil/eris awldcnsis 4
Corynepteris curalloides +
Corpepterís cssínghír
&ndenbcrgiaplu»vsa
Sphenophyt¡um cuneífulíum + + + 4
Sp5eaopiiyllumcf lidstonii cf
.~>henophyIJum cf. v.ingfleldense cf
Sphenophyl/ostachys sp +
Annulana rSnX,S3 ~+ cf +
.4sterophyllítes grandís 4.

Múerophvllires longillilius +

.4sterophyllites cha rae/brmis + ¡ .4. *
Calsn.¡s¡achy< cha rad,rnas 4 ¡ 4

Qalataites ca tinatos +
(alam,tcscircula ns +
(?alanvtes cistíí *
(alanajessockowái + + 4 r + +

Lepído’Jendron aculea1am +
itpídodendron aeubuni 4

lcpidophloíos ¡arícinus + + 4 +

Bothrodendron n,ím,iilñjium + +
tepídostrobus ‘¡malas 4

Lep’dostrohophyl/um lanceo/a tun, + ± + + + + +
Lepidcs.lrohophy/lurn anju.s +
Lepidostrr>bophytluni ¡wn¡.s,anun,
(Ja nthe/iophorus waldenhurgense 4 + 4 +

&giIia ría elegans +
S~gÁIaria cf schloehcimiana*

Cyperíteshícarina tus +

1 igure _ — O i str¡buí ion ofpíant niegafloraItaxai ‘it hesuccessionworkedfo r coa1 i n thel.aCam íeha
Mine (le. theupperparíof total successionasdepictedin Hg. 1). Taxaniarkedwitlí ah asterisk
haveticenohtainedfrom onsiatedleveisin Ihe coal-bearingsucccssionasworked in themine.
Figura2- Distribucióndelos taxonesdemegalloraen la partesuperiorde la sucesiónreconocida
en la Mina La (Á,níoeha( Hg. 1). Los taxonesmarcadosconun asteriscosehanobtenidoapartir
denivelesno situadosconprecisiónen la sucesión.
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nonSTERNBERG.HeUstedaselectionofspeciesbased,in¿hemain,on Jongmans’s

manuscriptnotesasquotedin WAGNER, 1959.
Thecoalsamplesinvestigaredby BONET & OIiKSTRA (1956)wereanalysed

fortheirmiosporeconten¿sby NEVES(1964),who alsostudied¿hecoalsfoundin
anexploratorycross-eutwhichopenedupanadditional1,000mof stratain¿helower
pafl of thesuccession.‘[he samecross-cutyieldedmegafloralremainsiii ¿hevicinity

of SeamJ (seepage169.-17()of ¿hepresentpaper).NEVES recordeda substantial

numberof taxa,31 of whiehweretiguredon hispís1-111.1-leregarded¿hetbllowing
miosporesasbeingof stratigraphicsignificance(NEVES 1964,‘Pable1):

Schaizosporacampy/optera(WAL:rz) PoToNIÉ & KRtÍMP

S. rara KO5ANKF:

Remyspori/esmagnificasBunríkwouíu & WIIIJAMS

Camp/oíriletessaperbasNtivrs

Crassispora kosan/cei (PoroNlÉ & KureMI’) BHARADWAJ
Dictvotrile/es bire/iculatas(InRÁHIM) POToNIÉ & KREMP
Reinschosporaspcciosa(Loosr) SCHOPF, WíísoN & BlzNrALí..

1?. ¿riangalaris KOsANK¡-.
Florinites antiqaasScHOPF
Alatisporitespustala/usIBRAFIIM

A. infla/as KOSANKE

Cirratriradites orna/asNuvEs
(7. satarni (IERÁHIM) Sciíoíw,W¡l.soN & BrNTÁ¡L.

Armatisporitescas/anaeformísDYBoVA & JAcHowlcz
Mooreisporitesflístis NEVES
Endosporitesorna/asWí[soN & Coc

E. globiforínis (IBRAHIM) Sciíopr, WíLsoN & I3ENTALL

Vestisporapseudoreticula/a5PODE

y. tortuosa (BALME) BHARADWAI
Laeviga/osporitesdesmomensís(Wíí SON & Con) Scííow,WILSON & BENTALL

Densosporites5/ría/as (KNOx) PoroNlÉ & KREMP

Lycosporaspp.
Kosankeispori/essp.
Microspori/esradiatas(lnroxHlM) DIíKslRA (=Spencerispori/eskarczewskii

(ZERNOr) CIJALONER)

NEVES (1964) distinguishedfive miosporezones,viz. the Remysporites

magnificas, Dictyotriletes bireticulauís. Vestisporatortuosa, Vestispora
pseudoreíicula/aandEndosporitesglobiformis zones(in upwardsuccession).
‘[he total rangeof agesrepresentedwasgiven as late NamurianA ¿o earíiest
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Westphalian13. ‘Phis rangewasshortenedsubsequcntlyby HORVATH (1985)
(see page--).

Thebraehiopodfaunasfrom ¿hemarineintervalsin theLa Camochasuccession
werepartially meorporatedin a systernatictreatmentof productid and chonetid

faunasfrom¿heCantabrianMountainsbyWINKLERPRINS(1 968),whomentioned:
Prodac/ascarbonarioson KoNINcK,A ntiqaaíoniahindi(MUIR—WOOD),Cancrinella
retijbrmis(MUIR-WOOD),lornquistiadiminata(l)EMANET)andRugosnchone/es
ata/ns (DEMANET). He regardedtheseelementsas lower Moscovian.A more

completerecord of brachiopodfaunas from La Camochawasprovided later by
MARTÍNEZ CHACÓN (1977, 1979).

A single ostracodespecieswas describedfrom ¿helower part of ¿he l~a

Camochasuccessionbv BLESS(1969):Hollinella? cf. avonensis(LATHAM).
Morecompletefaunasweredescribedlaterby SÁNCHEZDEPOSADA (1977).

Non-marinebivalvesfrom La Camochaweremenlionedbricfly by LAGAR
& WEIR (1971).Two taxawerestatedlo bepresent,viL. (urvirimala spp.of the
(7. belgica (HINO) groupandNajaditessp.

A few megafioral remainsfrom La Camochawererecordedby ÁLVAREZ
RAMIS (1 974a.b, 1977, ¡985),without locality details.‘[he samephotographswere
usedin ¿hethreedillerentpaperswi¿hillustrations.Sheidentifiedthelollowing taxa:

S/aric, amoena(SIUR) NÉMEJC, Renaullia ]oo/ner¡ (MARRAl) KIDSTON,
i)íscop/erísber/randii I)ANZE and Sphenopteriscl. sewardii KIDSTON. ‘[he
enlargementsusedin the l97ípaper(lám.V)pennittheIollowingobservations:‘[he
specimenidentified asS.amoenais apparentlynot this speciesbut resemblesR.
froincrí. ‘[he specimenfigured under the nameol R. Jbo/neri, although poorly
preserved,probablybelongstu ¿hisspecies.‘[he presentwritersalsoagreewith the
likelihood that a Discopteris hasbeenfound,but prefer¿o determinethe figured

specimen(ALVAREZ RAMIS, 1977,lám.V, tigs3,3a)asct.Diseoptcrivkarwrnensí~
Stur. 1-he fourth speciesrecordedcanonly be identified asSphenopterissp. Li her
lQ?4apaper,ALVAREZ RAMIS ventured¿o commentun the specimensfigured
by JONGMANS (1952), attributing Sigillaria elegaus lo 5. ¡nammillaris

BRONGNIARTand the Nearopteriscf.~schuc~/zeiPOTONIÉ(= Paripwris asta-
nana(JUNGMANS) LORENZO)¿oLinopteris nearopteroides (VON GUTBIER)

POTONIE. ‘[hese reidentiticationsare without loendation,and it is clear thaI she
overlookedtheParipíeri.s asturianaasfigured by WAGNER (1962). Indeed,she
Ihiledto refertoeitherWAGNER. 1959,or WAGNER,1962,inwhiehthemegaflora
of La Camochawasmentionedand a¿ leastpartly illustrated.

ALVAREZ RAMIS (1974a,p. 51) cuncludedthat the coal-bearingstrataof
La Camochashouldbe attributedtu the UpperWestphalianlA or, more likely,
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Wes¿pbalianC. ‘[here are no reasonablegroundsfor thisconclusionwhich runs
countertu theresultsof palynologicals¿udicsby BONET & DIJKSTRA (1956)
andNEVES(1964),whicbshedoesnotmentionandmayhavebeenunawareuf.

LACHKAR (1976) madea new investigatiunuf the megasporeslrom La
Camucha.1-le recurdedessentiallytbesumeassemblageasBONET& DLI KSTRA
(1956), bu¿addedLagenoisporlíesnadas(NOVAK & ZERNDT) POTONIÉ&

KREMP,Pseudovalvisisporitesnigrozona/is(STACH& ZFRNDT~LACHKAR,
andBentzisporiítestricollinasvar.parviverrucosus(BHARDWAJ) LACI-IKAR,
and recordedS. karczews/ciiasMicrosporitesradia/as (IBRAHIM) POTONIÉ
& KREMP. 1-le notedthatbisP. nigrozonauisisthesamesporcas thatrecorded

asTriletesciaritas by BONET & OIJKSTRA.LACI-IKAR (1976)confirmed¿he
WestphalianA ageuf thecual seamswurked in Ihe La CamoebaMine.

An exhaustivestudy of mainly marinebut part¡y freshwa¿er¿o brackish
ostracodefaunasfrom La CamochawaspublishedbySÁNCHEZDE POSADA

(1976, 1977). ‘[he more complete 1977 paper also contains ¿hree lists uf
microflural elementsidentified by M,J.M. lless from the upperpart of ¿he
sueeessiunrepeatedin ¿henormal fiank of the synclinal structure.Thesewere
a¿tributedtu ¿heupperWestphalianA. ‘[he following ostracudeswererecorded

by SÁNCHEZ DE POSADA (1977):

Holline/la cf. H. ~Keslingella) radiata (JoNes& KIRKBY)

U. sp. aff. II. (Ji’raehollinellci) camoniBLí~ss
Jordanites camochensisSÁNcliríz DE POSADA

Kirkbya wal/heri OMARA & GRAMANN

Kirkbya? sp.
Amphissites(Amphissites)centrono/as(ULIZIUÍI & BAssJER)
Amphissi/es(Ectodemites)?pataci SÁNeFIEZ DE POsADA

Kirkbye//a (Bernade/la)sp.

Roandyellasiniplicissima(KNluhlr)
Hypote/rcígonasp.

Sansabe/laaif reversaCoI±uAND

Bairdia (Bairdia) spp.
IJairdia <‘Reclobairdia) sp.
Bairdia (Or/hobairdia) cf. ces/r¡ensisUíRI(:n
Bairdia (Cryp/obairdici) cf. coryelli Ruríi & SKINNF:R

Bairdiacypris sp.

Fabauicyprissp.
Carbonita cl.pangens(JoNlís& KJRKEY)

Monocera/ina sp.
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Hea/dia spp.
As/ariel/a limburgensis 131Ess
A. sp. cf. calven Bí±ss
Asturielta spp.
(avellina sp. cf. euningsi PAYNI:

Pseudobv~hocvprispediformis(KNIGI-Ir)

Al] speeirnens were ebtained freni te upper part el te suceessien (frem
ScamD upwards).No cernmentsweremadeaste the stratigraphieageof these

estracede faunas.
A fairly exhaustiverecerdof brachieped faunas frern La Carnocha was

published en duce eccasiensby MARTÍNEZ CHACÓN (1977, 1979. amI in
SÁNCHEZDE POSADA. 1977):

Schizoplíor¡aresupinata(MARTIN)

SehuehertellasajakensísasturicaMARTÍNEZ CriAcÓN

Rugosoehonetesaculas (DEMANET)
R.skipsevi(Ci RRIF)
Rugesechenetinae gen. et sp. indet.
Globosucho,¡e¡es waldsehmidti (PAECKELMANN)
Megachonetes ? cf. z¿mrnermanm (PAECKELMANN)

Jornqntstiacf. po/ita McCo~
A vonia ech¡dn¡jornus (ClAc)
Alila, ¡a nasa/a (PAECKELMANN)

Koz/o¡vskia cf. pasilla (ScuvíIwIEN)
I’rod,.¿c¡uscarbonariusde KONINCK

Ant¿qu¿u¡lon¿a h¡ndi (MuíR—~1oou)
Linoprodacías cura (D’ORB[GNY)
1. ci. nejjed¿evi (1)1 VE[ZNI?íJíL)

Cancrine/la craigmarkensis (MUTR-Wooo)
<7. relljorinís (MIJIR—WOOD)

Thesetkíunas were regardedas belenging te the Alitar¡a-Karavankina and
Cancninella-Tornquístia zenes of WINKLER PRINS (1968), of Ihe Lewer

Mescevian.
Mesí irnportantstratigraphically is te palynelegical investigatien (iniesperes)

carriedeníby HORVATH(1985)which,unfertunately,hasremainedunpublished.
This studymoditieddic tangeof straiigraphicagesgivenby NEVES (>964). It
was hased en 58 ceal samples which weresupplemented by 14 shaW samples
frein te ¡naccessihleiower pafl frern SearnF dewnwards.Oniy te principai
taxa weregiven in a tableshewing te distributien of speciesthreugheutthe
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suecessrnn.Sorneof 11w speeies in Ihis ehart were illustrated, as weII as a kw
additionalones.HorvathdistinguishedbetweenIbur biozones(SB 1-4)whieh,
togelberwith two adúltionalones(585,6),constituteddic basisfor eorrclations

throughouta fairiy substantial parí of dic CantabrianMountainsin Asturias as
wcII as lii León.

Significantspeciesweregiven as IbI¡ows (HORVATI-1, J985,Table3):

Cafarnosporaspp.
Punetatisporftessinuatus(ARiUz) NEVES

¡-‘lanisporitesgranifer (¡DRXI hM) KNOX

Anapiculatisporbesminar (BUiYERWORTH & WILLIÁMS) SMITH &

I3LYTTTJRWORTI1

PustulatisporjíespustulatusP flONI É & K REMP

Converrucosisporitesarmatus (DYI3OVA & JACHOWIUZ) SMíin &
Bt.JFIERWORTII

RaLstrickiafr/va ARTUZ

I)ictyolri/etesbireticulatus (1aRA1IIM) PÚroNIE & KRíiMI’
D. muricalus(KOSANKE) SMITH & I3IJTThRWORTII

Camptotriletesbucculentus(Loesí ) POTUNIÉ & KREMP

C.supúrbusNEVES

LycosporanoctuinaBurruwouní & WIIIIAMS

L. pusilla (IBRAHIM) SoMIms

L. rotunda(EhIÁRADwX[) SoMvRs

Densosporilesspp.
CingulizonatesIon catas(Loosí±)BUnuRwoRi¡-1 el a!.
Radiizonaíesstnialus (KNÚX) STAPIÁN & JANSONTI)S

KnoxisporilessemiradiatusNuvEs

Reticulatisporitespo/ygona/is(IíntxllíM) SMITH & BurruRwoRíÍh
R. rdhculatus(1 BRAI hM) IBRAIIIM

Savitrisporitesnra (BuvwnwoRni & WwíIAMS) SMITH & BurrlRwoRin

Crassisporakosankei(POTONIÉ & KREMv) SMITH & Burwawoínui
Cirratniraditessaturni (¡nRÁ¡h¡M) SCHOPF, Wii SON & )3LNTALL

Reinschosporatriangularis KOSANKIt

Triquitrites bransonil WIIsoÑ & Hovl:Muslva

T. tribu/latas (IBRAHIM) SCFIOPF,W¡LSON & BENTALI.

Ahrensisponitesguenickei(HoRsl) PoioN¡É & KREMP
A. beeleyensisNizvvs
Endosporiteszona/is(Loosr) KNOX

E. amatasWIISON & Co¡~
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Remysporiícsinagnificus(Hoasí)BUITERWORTH& WiLLAAMS

A /atisporite’~ pu‘aulatus(lrrnAhiíM)
113h<Ah hM

Vestisporacostala (BÁLMv) SPODE
y. tortuosa(BALME) Spem~
y. pseudoreuculataSrou¡

omites vu/garis(luiRÁuhM) AIPERN & DOLJBINGERL•aevi~~a&~sp
Punciatosporitesminutus(IBRAI HM) AII’LRN & DOUBINGER

Elorinítesspp.
Schopf¡pol/enaese//ipsoides(1 tSRAI-hh M> POIONIÉ & KREMI’

The miespeíezenesdistinguh.hedby HORVATH (1985)arebreadtysimilar[o
Ihoseestablishedby NEVES(1964),buídiffer in [he limil betweenSE2 and583

which lies below thai betweenihe Dictyotri/ews biretica/atusami Vestisporator-
tuosaioneselNeves,and in ihe suppressionof hisL’ndosporiresg/ob¡jbrrnisZoíie,
whichHervathincorporatedwithin herzoíie584. Horvathalsomodifiedihetange
oJstraligraphicagesadmilled by Neves,attributinga lateNamurianagelo ILe lower

pan of ihe sueeessien(from SeamN teSeamA) andaWestphalianA agete [heupper
pan (Seams 1-25). Horvath admits dicpossibilhy thai dic lowermostsírataiII dic 1 ~a

Camecha succession helong te ihe upperNamurian13 (readMarsdenian).whilst the
highest sírata are atiributed lo ILe top WestphalianA. Theseappreciations shorlen
Ihetangeadm [lcdby NEVES(1964),whosuggesteda lateNamurianA (Chokierian-
Alportian) age lot ihe lowermost seams sampled and a possible basal Westphal¡an
8 agefor Ihe highest seams.

A sedirnentological investigationof ILe upper parí of (he suecession in Ihe La
Camecha Mine. j.c. lrom a Little belew Seani lío aboye Seam 25. wascarried nul
hy CORRALES etaL (¡985). These authors describedadeltaiesystem dorninated
by tiuviatile facies including distribu[ory channel depesits, moulh bars arid river
()vetbank/flt)edplaihi deposits, as welI as occasional marine limestones and
maris. It is noted here that [he thickness ami frequency of eccurrence el
lirnestenes mercases in ihe lewer part of ihe succession nol aeeessible for
sedimentoiogieal sludy. Altogether, diese facies are quite similar It, Ihose found
al a higher stratigraphic level (upper Westphalian) in ILe Central Asturian
Coalficid, and it is apparcní thai the succession tonud at La Camocha developed
in Ihe eeniext of a wider basin with dellaje sedimenis being produced by a rising
hintcrland ami cxtending progressively onto a foreland coincidení with ihe
Cantabrian Block in the central part of ILe present-day arcuate loid belí of Ihe
Cantabrian Meuntains. CORRAl LS etaL (1985)diseussed ILe palaeogeographic
position el La (‘amocha relaling [his area with the Narance hilis immediately
northwest el Oviedo aud Santolirnie al a short distance north of ihe Naranco.
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LISTS OF MEGAFLORAL TANA

A revisionof tLe planí remainscoltectedby Jongmansand Wagnerin the

1,300m of sírata workedby the La CamochaMine showsILe presenceof dic
tollowíng taxa:

Paripterisgigantea(STERNBERG)GuillAN

Paripterisasturiana (JONOMANS) LORENZO

Neuropterisobliqua (BRoNGN¡Awr) GÉ5PPERT

Aleehopterissp.

Linopteriscf. neuropteroides(VON GUTRIER) POToNIÉ

Potonicasp.

A/ethopteriscf. edwardsiiSrocKMANs & WhLLIÉRE

Karinopterisacuta (BRONGNIART) BOERSMA

Eusphenopterisneuropteroides(BOUIÁY) Novhk
Renaultiacrepinii (STUR> ZEILLER
Renaultiafootneri (MARI&AF) KíusvoN

Renaultiarotundifolia (ANURAF) ZEILLER

Renaultiaschatz/arensis(SUAR) ZEIILER

Sphyropterisobliqua (MARRAl) KíosToN

Zeil/eria avoldensis(SiuR) KJnsIoN
Coryneperiscoralloides (VON GuhBhER) ZEILLER

Corynepwrisessinghii(ANuRAE) ZEIFIER

Senftenbergiaplumosa(ARTIS) STUR

Sphenophyllumcuneifolium (SntaNnrtRu)ZEILLER

Sphenophy/lumcf. kidstoniiHEMINGWAY

Sphenophyllumcf? wingfieldenseHEMINGWAY

Sphenophyllostachyssp.
Annularia ramosaWr¡ss
Asterophyl/itesgrandis (STERNBERG)GEINITL

Asterophy/litescharaeformis(SFERNBERG)GÓPPERT

AsterophyllitesIongifolius (STERNISIIRG) BRONGNIART

Calamosíachyscharaejbrmis(STERNBERG)JONGMANS

Ca/amitescarinatusSTEI<NBEI¿ci

Calamitescistii BRONGNIART

(‘alamPescircularis JONGMAN5

CalamiitessuckowiiBRONGNIART

LepidodendronaculeatwnSTERNBERG

Lepidodendronacutum(PRESI) KínsToN



U
1> peeNa,nurian/lowerWestphalianufLa (‘amocha,As/arias;.. 169

Lepidoph/oioslaricinus (SUIRNnFRG)STERNBERG

Bothrodendron minutij¿lium (Bou[Ax) ZElíLER

LepidostrobasornatusBRoNGNIXR1

Lepidostrobophyl/un¡lanceo/atan,(LINOIFx & H WTON) Da í.

Lep¿dostrobophy//u¡nmajas(BRoNGNIART) HIRMER

Lepidophyl/oidesmorrisianam(LEsOIJEREUN)CROoKA¡[

(I’anthe/iophoruswa/denburgense(PohONIÉ) BAssh FR

.5ig¿/laria (>/cgans <SnáaNíiu=ao)I3RONGN!ARI
Sigil/aria cf. sch/otheimianaBRONGNIART

(I}’peri/av .b¿caru,atusLINDLEY & 1-lunoN
Stig¡naria ficoides(SFERNI3EIzt) BRow~NIARí
seeds (Trigonocarpussp.,Samaropsissp.)

The disíribution of species in ihe succession wotkcd by the La Camocha
Mine shews thaI OII¡y minor differenecs exisL between (lic floral assemhlages
found al Ihe varicus leveis sampled (Fig. 2). ‘¡he to[a1 number elspecies recerded
is forty. ‘¡‘bis is prohab>y >ess Ihan half ILe numberof taxa tbat may Lave heen
present, and it is noted tha[ only a few localities have yielded mote ihan tLree
species. Re enlíeetion Ihus cannot he re~arded as fufly represenlaíive. Ibis
being ihe case, it seems reasonable lo regard Ihe to[aI succession, lroni seam
groups A. 8. U ío ihe core ol the syncline, as cottesponding lo a single
sltatigraphic age, as lar as megafloral evidence is concetned.

Mesí of the taxa tecerded tange throughout Langsettian and Ouekmanlian.
However, dic presence of Karu¿opteris acata ant> Sigillaria elegaus([he ¡atíer
feund ¡u 11w uppcr third ol ihe suceessien) suggests thai [he coal-bearing sírata
of ¡ Caniochado netgeheyondihe Langsettian. BoíL speeíes are characterístíc
of Ycadonian and Langset[ian. On [Le otherhand. [hepresence of several species
ofR’naulciatemis te eliminate ILe upper Namurian. As a matteroffact, R. ¡oot¡ien
and 1?. rotundi/blia are nol tecerded helow ihe Langse[tian Also [he twe specie.s
ofCo, imp/cris.(7. co,a/íoide.sant>Ci’. cssing/ñ¿areresirietedlo ILe Westpba>ian.
The same is írue of Sphyropteris ob/iqua, buí Ibis is a rare speeies el lesset
slratigraphic impertance.

It ¡bus appeats thai ihe en[ire succession of 1,300 m worked in ihe La
Camoeha Minebelengs lo Ihe Langse[tian. Thisconfirms [heconclusion reached
hy HORVATH (¡985) en [he basis of miospore assemblages.

A sinail collection was made in 1961 lrem s[ra[a exposed [emporarily ni a
cross-cLl[ which explored a suecession below thai worked hy ILe mine. PlanÉ
ttssils were eblained ítem shales associa[ed with Seam 1, at 560 ni below Seam
(O (flg. 1) (localities >15<), 1>51):
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f’aripteris asturiana (JoNGMANS) LORENZO
Nc’uraletlzopterisschlehanií(SíLJR) CREMER

Eusphenopterissp.

Lyginopterissp. (cf. L. hoeninghausii(BRONGNIÁRr) POmNIÉ)

ef.Senftenbergiaaspera(BROÑONIARí) STUR

Sphenophyllumcuneifoliam (SThiíNnrI«;) ZEIHER

Lcpidophloioslaricinas (ST! RNBLIZG) SmRNnmzo

«Lepidodendron»cf. losseniiWnss

Lepidostroboplzvllumlanceo/atum(LINDLFY & 1lhirION) BEIL

This small assemblage is rather incomplete, but it seems eharaeteristieof Ihe
upper Namurian. HORVATH(1985), on [hebasis of more compJete palynological
data, indeed referred (his interval te the upper Namurian.

FLORAS OF COMPARABLE AGE

Early Westphalian floras are found in a number of places la ihe Iberian
Peninsula. The most complete megafleral tecord is lLa[ from [he Peñarroya
Cealficid ja Ihe province of Córdoba, 5W Spain. This ranges from upper
Langsettian to upper Duekmantian (CAy ¡u prep.). Practically aif (he species
found at La Camochaexist also in [he Peñarroya CoalfieId, dic only undoubted
exceptien beiag Neura/cihopterissehíehanil.

‘Ube Langsettian is ‘also present alVillanueva del Río y Minas (Sevilla), buí Ihe
floras recorded ftorn this coalficid (GOTHAN in SIMON, 1953; GARCÍA-
LOYGORRI & ORTUNO, 1969; WAGNER el aL, 1983) are lee ineemplete lo
warrant a comparison.

S[tata of approximalely Ihe same age may also be represented ja south
Portugal (TEIXEIRA & PAN, 1976), ¡uit dic drilted slem remajas illustrated
oaly allow te cenclude en a general Namurian te Westphalian age.

la the Cantabrian Mouíitains, NW Spain, diere are several localities wilh lewer
Westphalian strata. The níost complete floral assernblages have been obtained tren>
¡he Curavacas ConglomerateFermation in theprevinceof Palencia, in thesoutheasteríí
partofíhe Palacezeje core of [heCantabriauí Meuntalas. First deseribedas belengiag
te upper Wcstphalian 13 (WAGNER, 1960). an age determinatien maintained in
WAGNER & BOWMAN (¡983), these floras are eurrcíítly assignedun carlv
fluekmantian age by ihe preseníauthors. SUOCKMANS & WLLLIERE (1965)
determined a late Westpbaiian A (= Langsettiaíí) flora from the basal part of the
Curavacas Formation near Cardaño de Arriba (Palencia). It was deubled by
WAGNER & BOWM \N (1983) (¡mt ihe Cardañe de Arriba locality would rea¡lv



t}pI><r Na,narian/lewer íVestphaliatí o/La Camcxha,A starias: . 7 1

belenglo 11w Curavacas Formatien (locatiiydetajis are scan[y anddifliculí [overily),
buí ihe presení writers are prepared te adnii[ ihe attributien te Ihis fermalion, [heage
of which apparenlly tanges fron> late Langseilian lo early (middlc?) Duckmantian.
Ihe ( uravacastiorasate Iesseompleleihan those knownfrorn the ¡noreexhausíivelv
saí>pled Peñarreva (.?oalticld. buí Ihe specics cenlents are identical.

There are.afew miner diflerenees with 1.2 Camocha wbich is of tate
Namutian ( Yeadenian) aud Langseltian ages and Iherefore, en the whelc, cari ier
¡han Peñarreva and Cutavacas. Une of dic mosí e@m¡non species at ¡2 Camecha
is Pariplerhasturiana,a ¡brin witb sinaí), straigbi—sided pinnules. which ¡ Áhvelntt
(¡a MARTÍNEZ DÍAZ el al., 1985) compared with Paripteris pseadogigantea.
~hisis replaced by I>a-ipterisgigantea(mainly Ihe form recorded in the literature
as /‘uiplerts lh¡guaef=Áia) ja ¡be Peñarroya Conlfieiui ant] in dic Curavacas
Ietrnatien of Palencia. AÑo Neara/ediopteris sch.lehan¡i,presení ití the lowet
part of ihe Narnurian suecessien at La Camocha, has nel been seen in ejiher
Peñarrova or dic Curavacas Formation. This mav he due cilber to coliecting
lailure er, ¡note 1 keLy, te Rs absence al Ihe high leveis of 1 angsetlian preseul in
thesc arcas.

Indeed, al a leve) correspontJing te [he Carmen Formation. beiow ILe majer
iincenformiíy associaíed with the Curavacas Cenglomerate Formatien, al tl>e
Iocalily eIDobres(Canlabria Prevince). N. sclzlehaniihas been ibutíd (WAGNER,
¡959, p. 4(10). Ibis small Iocalily was assigned a late Namurian or earlv
Westpbaí an A age (op. ci!.). ILe same Jecaíily was relerred le dic Wesipba lan
AIiv ÁlvaretVázquc¡ (¡a HEREDIA el aL, 1990. p. 71). Re (arn,eí Formal ion
oven ies 1 he Perapcr(ú Ferínatien wh eh centains Iowcr Mescovian (Merck ky)
loíamjnifera (RL JMYANTSEIVA la WAGNER & IAOWMAN, 1 983)andAtokan
genialites (WAGNER-GENTIS, 1985).

l?Ior~ís characícrised by Paripteitis astariana also ecetír in thc Naranco hUís near
Oviedo (LORENZO. 1977), Quirós, Asturias (LAVEINE & BROLJSM]CI-iJi la
LEYVA ci aL, 1985), al ‘Teverga. Asturias (JONGMANS ¡a WAGNER. 1959;
LAVEINE & BROUSMICHE ití LEYVA cl aL, 1985) and al San Emiliano, León
(JONGMANSIn WAGNER, 1959; STOCKMANS& W>J JIÉRE, 1965; WAGNER
& BOWMAN, 1983). Ihese rather incemplete floral rccords have been aseribed lo
Wesiphal lan A and 8. buí, mesí likely, ah belong lo [he 1 ~ingscttian.

Fi í>aíly, strah a coí>tai ¡>ing Neara/cího1>leris schiehanu,have been recorded as
Wcstphaliaíi A (= Langsettian) ítem Huesca i n Ihe axial zone of ihe Pyrenees
(GOIHAN ¡a SCHMIDT. 1931, p. 61; WAGNER ¡a WENSINK. I962,p. 27).
Similar assemblaizes wi[h N.sch/ehauiihave been figured and described bv
1 ÁMEl NF (¡a DEI ASOLVE & LAMEIN E, ¡985) frorn ihe French Pyrenees. alse
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from its axial zone. ILe Frenebassemblages Lave been assigned a middle
Narnurianageon ILe basisof asseciatedgoniatitefaunas.

COMMENTS ON SELECTEDTAXA

Paripteris asturiana (JONGMANS) LORENZO - A specicswith blrín[,

straigh[-sidedpinnules,similarte thoscofParipierispseudogigantea(POTON¡ É)
GOIHAN, buí showingan average pinnule sizesmaller Iban thaI found in 1’.

pseadogiganlea.In view of ILe large amoruñ of sizevariationin thepinnulesol

different speciesof Paripleris, it is still an open questionwhether P. aslariana

shouldbe maintained as a separate taxon (compare ZI-]ANG e! aL, 1992).
Linopteriscf nearopteroides(voN GUTBlEí~)POTONIÉ - Thisis ihe [orn>

with relatively broad pinnuleswhich is cen>monlyidentified under Ibis nanie in
[he paralie ceal belt of NW Europe. A mere síender form of L. neuropícroides

oecurs in S[epLanian strata.The spccies as described origina¡ly fremZwickau.
Saxeny(compareDABER, 1955) appcarsintermedíale in character.

Lyg¡nopteris sp. cf L. hoeninghausii(BRONGNIART) POTONIÉ -

FragmentaryremainssLowing Ihe larger rachíseswiíh spines and, scpatately.
pínna fragmenisof the ¡así and pentíltimate orders. Pinnuies are small,

charaeteristicallyirilobateatíd fairly uniforni insize atíd dimensions.Thcy appcar
lessvaulted [hanILe pinnules of typiea¡L. hocninghaasii,buí are (>therwisequite
simi ¡ ar.

«Lepidodendron»cf. iosseniiWEISS - Older síemsot brancheswitb false

leafscars corresponding tea raised area; leafcushionswith transverse wrinklcs;
srnaller branches with widely based, almosí perpendicularly inserted, síender
¡caves, up le 6-7 mm long. This species diflers fren> Lepidodendronw<)rlhen¡i
Lesquereuxbecause of ihe absence of a proper leafscar. It is vcry similar le ihe
lowcr Carbonifereus spccics «Lepidodendron»/osscn¡i WEISS. which also
displays false leaf sears on raised arcas atíd wrinkled leal cushietís dispesed in
whai appears tobe [he sanie phyllotaxis. Until a ful] description has been n>adc
of the reasonably well preserved materialfrom La Cameeha. and Ihe slill raiher
poerlyknownspecies«Lepidodendron»losscníicanbeanalysedmorecempletely,
Ibepresení writcrspreler [o compare[hespecimensin handwitbL. lossen¡iralber
iban identify themwi[h Ibis specieseutrigbi.
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