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M® LY (GNRRdzOs2Y faunas are |likewise extremely s

massifs from Belgium and northe|
The Lower Pali¥eonoiMasSi d&vé&loosti lzrldi ebri)v,alwhisc hr eported by Mal s
covers more?amdanexXtO®mOdsk mon WFowh pehtdesl1®10) hferom the middl e
border separating Belgium andct eGeRamrarnoyi, Mastsehfg r swerdea darse apr sgeeu
among the five Belgian Cal-edBanbiiaan 11nhda994Hs (Tori licmbdiiteess) oCEiug
2) . It was part of Aval oni aChdeuwrliinpgo ntt h eF og amaltyi oRa loafe otzlba ¢ B «
Cocks & Fortey, 20009; Her boisncdhi catt el by LROCdmpt eF o(sls9i4l8s) , arbe
extremely scartchei cikn noovneort on.ofluskmowj ci chgsesti E€ormean brachiop
rocks (iMa dldiearOrdovician), @ocdpti viedly tlRheoGambmddomoi ames Cad
ichnoObdbk a(hei.ag . Her bosch & \efr ng ®@utsher2n0 1B 1| ga nudm, more preci
Tremadocian graptolites (e. $StaWwdmgn &mBesivfag s,(e2l1l5)ChaThese
dendroid graptolites were t@eukfeinrsst 1f%b5s4s,i | 4983®, b®r96r3ecoBnot
(@ mal iduasl Idoy, 1828; Davreux, GAL8B8Bi cbumdnmt6,3; 1 83le7u)k eannsd i n Bul r
wer e subsequently di scus s edRuasnhd/oonr, ibrast Candeéeél ebyetMallai,s e
(1874a, 1874hb, 1881) Ne v er taH esloe srse,c omadsetd oifn tthhee fTorsesma d orcei pa
(e. g. orthoconlc cephal opodsStaamvwiédtmni | Massée§) (aSceh mitdtl,l d96dt
due to the |l ack of illustratGewmkdgdrs,g.1Da¥;r e@exuyk elr8Bs3,3;1 x5 W,p i InS
Mour |l on, 1873; Dewal que, 1874ThiMal piape,r 1i866,t he876 | r 4188 8 1t; a »
Forir, 1897). ' inguliformean brachi opbPldsi ahr o
OQutside tihenrStMasediodlfr eGathbsiuamessi on iIvénnh hMasSsialvel ot

o080
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[dpemian [0 Beviond VPP [ Progie oo, ol
Fi gurL,eochti on and schematic geol ogical map of southern Belghnum and a
2021) . Abbreviati ons: F., Hdialu@d mbMeelGs ¢ QCeemianmiyne ddSMhrQTsX, sheets (Bel
Net herl ands.
H® DS2t23A0FT askys3 vol cani c rock frargintcehnt matirni xa (Bemn

& AN = A f o ox 1965) . The conodont s, studied by
HOM® DSYSNFT 02YYSyda bel ong Paog oithteoddesnegrandus accor di
The reader i s referred to 6Geubessh (4968 . 1(92806L,6,12DP)0, agd21
Verniers et al . (2002) forfadarhet hteesteaifloesdsi Heserbpsi dedo.f Tthhe
l'ithostratigri¥ygmyn oMastsh)d. $tralged altl y characterised by the occu
The Tremadoci an materi al ¢ eudi @@ s ihggmrasaiiimnegd camefti anseed chi memd ar y
Jal hay Formation (c. 400 m tracxctkl;y bacmepoded hef Squar Gepupgpr 0Bt
3), mor e precisely from ité&armemwse,r I1nedibberlL akmecven edas athe 198
Sol waster Me mb er (up to 150Aancarnditngi ckme He) bobthceensialts ¢
dar k -bglrreeensi | ty é&luaatrd sz o@knydtwikeediesespond to | imy mud turbidites
Bel gian I|iterathine) sl altaeack diasGmedenthe base
sandstone beds containing black shale fragments (Geukens,
1999; Verniers et al., 2002H.0ovDPme SABNAR2BbIryhat 20Nt 15 on t
essenti alcloy oubkdck sl ates and silty sl at es
(puart zophoyfl | adhes upper Ca mbSreivaenr alLa Be&ll gii@Zre sections (Fig.
Formati on. According t o Lamenwest(il@8t5gd amd Cadmdnehas e& al . (2
Geukens (1985), the sedi mentsapegcismercsesali @nobthhwnt fcomr & svwo nldosc atl
the Jal hay Formation represeamtds Tartgmamgi tainodn werroem d alrlbe odtiged c
s halkldaover sedi mentati on. The@e ramams ioduetrcerdo ptshe i E8bdwdsmernvery |
Me mber , including graptehsidxt remdstyomds taed maowi f (Fig. 2)
turbidites, to biplainebhatovedyhndiecdtp drdihm. Geukens in the 195
The youngest materi al i s fro@rdshseh @iatu)@®e doir malte osip € «i. melrb Ow ans
t hi ck34)Yhagts essentiaadndy-ritnohsfeldmi of F28956) in the disused EIIi

to purple pelitic rocks (e.westHeobosble 6&erman, vi2l0ll&ge @fndGra

particularly from the most HedBBl) .part of the middle member o
t his l'ithostratigraphic uni t ,LarkeemeGiyl Rtpipeca rLte s ( 1P9 2a5t)t ers e pMer nt beedr
above the (gubty z ocflayflelsahdee sMeumgll ede that was subsequently i
Member , with c. 3. 50 0i@L. tf h iacnk 44 Intgeurl ned Blaao miamadf@ K svlairha ( see Cande
coagsained siliciclastic bedas .( gr2e0y2wa)c kiemss )t wa t $1re crteido ns hdael secsr i |
and siltstones (Lamens, 198Bxpaamenshet Sallwagstlex8 6Me mbRe s iad eosn

bioclasts (e.g. rare brachi orpiogdhst amalnlkc omfodbhes) akehd Lal e@wwa cek
consist of quartz grains, r hGeduokcehnrso s(i 1t 95 6 )h eamast o t nee n tpi hoonsepdh att hee
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7 FigurGeoRogical map
Malmédy Formation The ™ _ Aachen St aveéémn Massif si m
C] (iikely Permian) | Netherlands ™, from Geukens (1986,

Salmquup g Her posch et al . (2
(Ordovician) indication of t he
Revin Group l ocalities cited
C] (Cambrian) Abbreviations: Bi,
Deville Group Ger many ; Gr , Gr c
(Cambrian) ( Gbhoau) ; L., Luxembo
Lake Gileppe; Li, L
;a:tl:] limit of the Netherlands; Os
— orthern limit o )
eplzans Sol waster (Gospinal

Ta, Targnon 1- and 2
Pont s; We , Rot her We

Brachiopod occurrences

° Floian
[ ] Tremadocian
) Cambrian

Belgium J

Brusse.zls

Belgium

10 km 50 km
brachi opods in this area andTaSagmmni@tar 1&e sGe(ulk%2n5) (rle9p509r)t e d

reported a Alorrostarlldovaeelvveer ,0ft heoe kgpescppumensi tuated sout h of
have not been traced (R. SpeAmelr,vepeasd tbe. Li Mlane202Ler s,
OsterGeukens (OY®XBurs’r edpsarlitteectrhies e speci mens reported as unt

(Hodlds)soci atdeidc twiotnlke ma flabehavdé os meces deieml e ecovered in th
(Sabasrwel |l as other wunidenttilfe edniovagrasiits@hsdé nlLt hgef oAmesrec
tramway trench to the sout hbroifdgtehenvitlhleagenb( see, adlso®n gAnttkhe
1926). The materi al has not wesenf exmeni npdsamgdl| ¢thebygedit i oVm nic
poor condition. brachi opods.

Spa (rout eThlies Saedt)i on, wher RotAhe Re nWeehfevweaclblpeccti etk n s wer e
t he |l argest BeBigoag ¢ empwsa iamedc hanfi dt & Geukens (1959) in the
(Candela et al., 2021, fig. ®hd)eambstnpfbbhak!| pfc drhree sRoootnhdesr
l ong outcrop |l ocated al ong t hhé e Balt6t2l9e rodadHurhNgemial 8pal 194

(Dewal que, 1881b; Graulich, WO®ABJ . War [

Sol waster QGrG@Qadpicrhal )1963) and Geukens (in

Bul man, 1970) described thisidomedethi €ch2iloyat 20l falao®H@y the Sav
river, near the road | inking the wvillage of Sol waster to
Gospinal forest house (for meBilegr.IGBusxpi baaclriaomod Reweree ,r OBV
Graulich (1963) notedi hpgealnpdleaewrcrei mg wihtehigrenteh@ most basal
Obolamgl added that the materiexlpowasl e mt rtusmsot eddi stuos edp eqcuiaarlriisets
for a detailed study, but nomiprudédd; ctahé ono siqisl irfesmud u £ dbedd ea
|l ocated along the road was Wkrhieefdrye drecrcira dred( Wan Reend teai n(el 9e
Graulich (1949), and Geukenssi(tl®@®®0¢d on both flanks of the



n DOh[hDL/!SthppDL/ !

Stratigraphy Brabant Massif Stavelot-Venn Massif
(AN‘?:) Series Stages |Gp.| Formations | Brach. |Gp.| Formations Brachiopods
ﬁ Madot —%
450 Katian etz | =
Upper [ Bomval | @
Ordovician g Ittre L
Sandbian | @ PN * hiatus
S Rz
[F]
460 13 Rigenée
Middle Darriwillian ot
Ordovician Abbaye de Villers Pas
Dapingian it ~
470 Bihain
. g
hiatus £ ~~ Colanhan
® |Ottré  Les Plattes Y
n Meuville
480 Jalh Lierneux
Chevlipont alhay Spa
P ¢oo Soaster| 0000000 OO
Stage 10 La Gleize
e Furongian | |; ; 4 Mousty ?
gian | jiangshanian| ‘g <
— 2 c
Paibian | £ i~ S La Venne
Guzhangian | © Sl &
500 L
Miaolin- Drumian Jodoigne
gian W
Wuliuan =0z anne °
Osquercd g g § LR E R
e85 852 o™ |8Sangrsiiis
= 7 3 = 9= A oS oRE=LS53
£| Tuize 152 5|3 & 3532838553
Y | & (a 2530808229
i g 2% Hourt 555250535533
anpont 10 & § N 2e939d<33550C
2] [+ ?) o= o>
g ~ S8 £ce
? @ ? S 2 -
<a
@ Linguliformean brachiopods Rhynchonelliformean brachiopods % Unstudied brachiopods
(Lecompte, 1951) B (Malaise, 1873) (Verniers et al., 2005)
FigulCér®8nostratigraphy and | itho¥enatmgsaphygy ¢motdhéi Bdabaom Berdb8talid
tion of the linguliformean brachiopods (modified fromaCandebf ®Bhcatt.
age. Abbreviations: Brach., brachiopods; Gp., Groups; Syst., Systems.
Chevron syncline), in the LiVenmnnme Maaslsliefy a(rFei gpr e2s)e n tlehdo eisnt T albdI:

reported the discovery of ai gurmeg | &1 ssop epcri@seehr2tOis2d1€}a trddfetil e d r ectl sa d
dingucfeehkbgndenti fied by E. TMaeinhaldoecuixan vCihtetviln pomé For mati on

rubbl e of t hese excavations, but,Ait was not At,racgd i n t he
collections of the Universit®®dPdalWiSNelLt YR YSUK2RA
Lierneux Ma@?)i(sle8 7 8 a, b) reports of poorly

served, but drien gaiuhi axjeH g |aaddiersd drutl k of the studied material
mi ens ma(n@tatnr@® i Format i on)c dlrloenc ttihcensLi ef n & e Universit® de
a, are possibly related Smpectihrenmattemimalt henRReghal gBeedi arr
m the Les Plattes Member (BHUssslpeci npenesf,i x@alo cRBihsh&leeraatDi €
n traced, were submitted Noor dirtheesitnt a Darn i d Kore f €1 de doyeefn xoefd
h Century brachiopod resenackthded) ifort hiicssensgt ddyat(iTam, e whic
ed thatLithgulCambHhiicgkmrsi mane vibamhkhme a9 el ectron microscopy were
i cks, 1871 displays s omewhuaatn ttah €2 090g meu nawetr| il men. v@fc uaaony r se,e
absence of this materialmatreri alded$ rr ouwr tthheer &Ds ANIRWs i wans co
chloride.
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The geographic and stratigraphic distributions of t he
Tremadoci an and FIl oian brdichi opods species across the Stavelo
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JALHAY Formation OTTRE Tabl eOrtiovician | i nc
Fm acrotretide and si
Species Belgium Germany Belgium species in the Jalh
Lak Solwast Roth
.ae Oster Spa owa.ser Targnon | Grosshau other Bierleux Member ) and ottr®
Gileppe (Gospinal) Wehebach part of the Les Pl a
Pseudolingulidae - formations iVenhhe S
indet. Massi f. 0 Betukreinas| h a
Lingulella lata Xt not yet been traced
Lingulella? sp. X X (T2) coll ections. Abbrev
Lithobolus sp. X Formati on; GD N
Broeggeria sp. B X X X (T2) X X Geol ogi scher Dienst
Acrotreta? sp. Pk X Westfal en; KUL, K &
Celdobolus sp. X Universiteit Leuven
Linguloidea Royal Bel gi an I nst
indet. 1 X Natur al Sciences; T
Linguloidea outcrops Targnon 1
indet. 2 X Universit® de Li ge,
Linguloidea X(T1) (1963); ** = Schmidt
indet. 3 (1959) .
'RBINS
Collections e KUL?  RBINS ULg ULg GD NRW ULg
§% 20m _ MateriAldorsal valve exterior
= Redanléngl:e(:r‘\slates from the Solwaster Member of th
_C . .
5 (without rhodochrosite) (Gospinal) (Fig. 2).
o] Remar ksval ve subrectangul ar a
© subparall el l ateral mar gi ns Th
. are the only information to ide
c | € Unit C3 family |l evel The absence of in
'% 2 Red slates with numerous whitish prevents any further comparison
£ @ to greenish thin coticule layers
b . - -
o £ Family Obolidae King, 1846
o | O - Subfamily Obolinae King, 1846
= 0 Unit C2 .
8|29 Genblubbsngudaelltlear , 1866

O/ :fj

Dark red phyllites with
greywackes rich in

g "‘-\‘ rhodochrosite and hematite Type s fLd migaud el | M&Codigvi §Bb 1,
[ subsequent designati on of Dal |
— Unit C1 Ffestiniog Flags Formation (Fur
£ Red phyllites with tadachrasite ard Tremadog, Caernarfonshire and M
3 green siltstones at the first 2/3
2 Lingulakialad ha, 1924
(FigG) 5D
Jalhay Formation Linguliformean
@braChiOPOdS éconOdonts *1924ngul eBlaariamls®al i ha, p. 39
p56, pl 2, figs 10, 11.
Figuré thol ogy of the three members l1@Rpt cee Otd & ®n Farimal( iBaanr cieathalires: ;
Lienne Syncline (anchizonal area) Rbinecnanret ,vapl ePB,19S8t.avel ot Mas si
(modified from Lamens, 1985 andvVvHerlddz@dgule e IBdala.riamidat@la rhmgr evi at i
Mbr, Member . Mai | | i6e8u x , p.
v. 119i3gul ej | Mai hsbesx, p. 30.
V. 19i5Mgul elBlaa riamfde@K evlairh a ; Gr aul

ne {dadsSYlaO LI f

Subphylum Lingul

Class Lingul ata
Order Lingulida
Superfamily Ling
Family Pseudolin
Pseudol i ngulidae

(Fi gC) 5A

V.

2PW2dudol i ngul i dae i

p22.
19i5Mgul 4§ Bamsamsl e) ;
19i5®gul el(lBarirmsadmrey ;

FS2yG2t236.
V..

Geukens, |
Schmidt

iformea Wi lliamie6éet al ., 1996

Gorjansky &l1lPé8pomgull@BSahbhatBav] 2| ek2 p. 4

Waagen, 1888399Ii ngul Kloll @ hlaat Mer gl , -Ma. 96,

ul oidea MenkROOPRLA&EYAI Kloll & hlaat Mer gl -7 .p. 2 3,

gul i dae Holvmer2|0i2ti g tslipel;l acCandel a et al ., p.

indet . Materi kentral val ve interior
al3490, from the Sol waster Me mb
(Fig. 3), north shore of Lake Gi

ndet . ; CRaenndeer| ka¥ eentt raall. , val v&9 2, ofnigea.t ef .
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Fi gurAecC. 5 Pseudol i PAulUiLgaeOoi20ddae. 16/ 2 (Candela et al ., 2021, fig. 6. 4)
the ornamentation (B,-GC) hg8oblkkoasithéargt @1®o2sdp,i nRRBI)NS Da13490 (Candel a et
interior in ventral-Eandvehtrgluevhbhverakterews {( B oebrlairgeuae (I&)t,erlaak eviGi
Al'l from the Jalhay Formation ( S-6| wagt@m MBmbemm. All SEM. Scale bar s
circul ar gr owt h l'ines, the |lacteoetiypremds indidleKiodnd hiabm@t ya bwil de ¢
anterior mar gi n; orthoclinea msew dgoeinnutse r atrfeea pwiutch t yn ao fr o wi s,
triangul ar pedicle g r-dbeoweel;o g pusa p & rye aashe wet bctweolnl of a new t a
flexure lines; visceral areabweakl yWdinmpufeétesessie dmor e mat eri al is
Roncart (1925) compared thisolsliowgl|®aivlbldizee) xhied emd Bslf e(cltedd2d509 h 0 o
Lingulell(aBacededs, 1868) frsprecitrhen. | ower most

Ordovician of Bavari a. Barrande (1868) compared his speci men
t oL . dawiosmi i Wal es that Salter Li(nyBwléglpl.lmad figured.

Mor eover, the specimen il lustr(artiegp) ByA Barrande is a drawing c
a valve exterior that shows l'ittle similarities to the pre:

speci men. On the other hand, MNMeati dr ii@huex Welmmt2r6a| harsd idemee f ded
Rondar(tl1925) speci nmen iaBsapmalnddregimng heo Sol waster Member of the

valraKal i ha, confirming a Tr ensadowaisanre rageGofsopri ntalli)s amar iTzaam.non
Rondar(t1925) specimen was il | uRaeamarleSih efldr hihceo nfvierxs,t &li ameg abtye |
Candela et al. (2021), -G@ndThwalfviegulr%e@% haes el oomg FaisguwiedeSDand do
moul d of the ventral vaéaéwvel omwéadlei oOralaenanlty ofhacwancweealltlri c gr ow
fl exure | ines scarring the prepareas, ddeatidwcpapeidonol e sgrten
wi t h subparall el sides and exher iporress eamncde valf vef eowut Imamdéed

concentric growth |lines (two @aredelresent aher e 202 1) hemeinnti emmre
mould and possibly four on tdpeceixmemgadpembanady .LdekKeiehiiedhdt as e
are diagnostic ofLitnlger!| eYyoplei hdd@e2ed meshese odbove), from the Sol wa:

1924 as descri bedfShtyv oKoolviTh ay | (8th8etha tniepnr? 3cOo:l | ect ed at t he Lake
kugelovithD zaobloeNef mlladdd@? vekicajawD. moul ds available these
vzrTstovli prstemaantsy@a$2 dgii maddeoh sHpreeanicthi conl pending collection o
pp. 56L,e 57 :1 1 on dustp®uancaobei qque mai s

cylindrique; ses qlafisderomite rd o&en BpeatrhadMerligdss. 19 96

daccroi ssement f oromen du ntkey | Ha\wgle2 |bedkr dur e

(1982, fepdhrd@poadrievd ded by é@d) f | ekwpe dlpietcdicelsol Mer gl ebdi9®@6, by or
Mer gl (1997) also descrlibedathesi gpatci onens fasosm ghde& ttoop of t
collected from a stratigrapliDaplihgi @angheBukpoaw,t Egfpotvt hee Odredn

Member of the Klabava Formation at Stragice, Prague Basin,
and charaPedictedgbypoivél]ai mept Lnarhrodow.l us

par al logPrispareeas distinctly bo(rRdiegi.¢ ddEby fl exure | ines,

[ é]aondShel | surface covered by weak growth | ines and

sever al (four to five)o(sp.i gh8)Mateoa@aer verndwtaH laammde!l dme. dor s:

Al t hough Mergl (2002, . (29p)Iwhasteefi damkear Kol i htahe Jal hay



