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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
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Emsian . Midi-Eifel
Lower Devonian |:| Lochkovian Vv Thrust Fault

(N of Xhoris Fault)

Givonne Massif

Mesozoic and
|:| Cenozoic - Carboniferous

o ne

[(Jremn I povonian " I Prgien Palssozoic " Feult
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 Rtpipesa rLte s ( 1P9 2a5t )t ers e pher nh 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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' FigurGeo2ogical map
Malmédy Formation The "\\ Aachen St avvémn Massif si m
C] (likely Permian) | Netherlands ™, o from Geukens (1986,

Her bosch et al . (2

Salm Group P (S ~l_
(Ordovician) 3 indication of t he
Revin Group ‘;fx- ‘‘‘‘‘ - localities cited
D (Cambrian) \ Abbreviations: Bi,
Deville Group ™ Germany; Gr, Gr
(Cambrian) : ( Gbhoau) ; L., Luxembo
Lake Gileppe; Li, L
— Faul the Netherlands; Os

=== Northern limit of
epizone
Brachiopod occurrences

Sol waster (Gospinal
Ta, Targnon 1- and 2

) Pont s ; We , Rot her We
[ Floian

° Tremadocian
) Cambrian

Belgium i

Brussgls

Belgium

France

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 wunidenttifed edniovegrasiits@nsdeé nlLt hge f o Amesrec
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 |1

Sol waster Qr@adpicrhal )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
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Stratigraphy Brabant Massif Stavelot-Venn Massif
(AN‘?:) Series Stages  [Gp.| Formations Brach. |Gp.| Formations Brachiopods
ﬁ Madot %
450 Katian e S
Upper Bornival 1 @
Ordovician i g Ittre L
Sandbian | @ o~ hiatus
S 282
[}
460 14 Rigenée
Middle Darriwillian e
Ordovician Abbaye de Villers >
Dapingian i B l
470 Bihain
. g
hiatus £ ~~ Colanhan
© | Ottrée Les Plattes )
(/2] Meuville
480 Jalh Lierneux
Chevlipont alha Spa
P e e / Solwaster 000000000
Stage 10 La Gleize
490 : ® o~
Furongian | jiangshanian| -2 Mousty <
- 2 c
Paibian b= i S La Venne
Guzhangian | © I &
500 L
Mlqolln- Drumian Jodoigne
gian
Wauliuan =05 e [
Osquercq g & 3 53888883304
o @ s ‘6’% @ Bellﬂe/::aux gziﬁg-mﬁgﬁ‘g
T A s w 4 — 2 oS30 R =L=73
£ Tuﬂp}lze 3 g"G q>, == Egg&gg”gmmmg
2 | 8 o 25390908229
2 &% Hourt 53E2S85328283
Blanmont gL & i 02393303228
? @ ? S s - ==
(7]
<o
@ Linguliformean brachiopods W Rhynchonelliformean brachiopods " Unstudied brachiopods
(Lecompte, 1951) (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.

e
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I RO 0T
cwWwm =~ - @~

=y

H
e
HOH® { GNF a3adNIF LIKAO adzyYYl NEe

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 |incg
Fm acrotretide and si
Species Belgium Germany Belgium species in the Jalh
!.ake Oster Spa Solwa.ster Targnon | Grosshau Rother Bierleux Member) and ottr®
Gileppe (Gospinal) Wehebach part of t he Les Pl a
Pseudolingulidae " formati ons iVenthhe S
indet. Massi f. 6 Betukreina| ha
Lingulella lata Xt not yet been traced
Lingulella? sp. X X (T2) coll ections. Abbrev
Lithobolus sp. X Formati on; GD N
Broeggeria sp. P X X X (T2) X X Geol ogischer Dienst
Acrotreta? sp. PYEE X Westfalen; KUL, K e
Celdobolus sp. X Universiteit Leuver
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).
1
Collections ZF:(IELIIE?S KUL?  RBINS ULg ULg GD NRW ULg
g% 20m . MateriAal dorsal val ve exterior
< Redanl:ing;:e%‘:\slates from the Solwaster Member of th
é (without rhodochrosite) (Gospinal) (Fig. 2) .
o] Remar ksval ve subrectangul ar a
© subparall el l ateral mar gi ns Th
5 are the only information to ide
£ 2 Unit C3 family |l evel The absence o_f in
g |2 Red slates with numerous whitish prevents any further comparison
£ @ to greenish thin coticule layers
S| B Family Obolidae King, 1846
@ nu.’ Unit o2 Subfgmlly Obolinae King, 1846
g 9 GenlbbBngudaelltlear , 1866

o

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 |
S Unit C1 Ffestiniog Flags Formation (Fur
2 Red phyllites with thodochrosite and Tremadog, Caernarfonshire and M
3 green siltstones at the first 2/3
2 Lingulakialad ha, 1924
(FigG) 5D
Jalhay Formation @Linguliformean —
brachiopods éonoonts *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 andvHerldOdX®du le e IBdala. riamidaalarhmbr 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 .



c DOh[hDL/!SthppDL/ !

Fi gurAeC.5 Pseudol i PAulliigaeoic®ddar. 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 atrteea pwiutch t yn ao fr o i, 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 Bavaria. 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 nen iaBsapmaln@dregimng heo Sol waster Member of the

valrakKal i ha, confirming a Tr ensadonaisan rageGofsopri ntaHi)s almar iTzaamg.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 @ardelresent aher e 2012 1) heneinnti emme

mould and possibly four on tdopeeixmemgadpemoadady . Lddeakeiehiieht as ¢
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

cylindriqgue; ses lqlealisderomite rd o&en peaurhadMerligdss. 1996

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 stratigrapfliDapliingi d&n)gheBukpoawr,t E¢dfpotv hee Odredyn
Member of the Klabava Formation at Stragice, Prague Basin,
and charaPedictedgbypoivél]ai mept Lnarhrodow.l us

par al logPrispareeas distinctly bo(rFliegl.¢ d6Eby fl exure |lines,

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

sever al (four to five)o(sd.i ghg8)Mateoca@der vermndwtal laanme!| dmae. dor s

Al t hough Mergl (2002, . (29p)Iwhasteefi damkear Kol i htahe Jal hay
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FigurAd.Ld.ng@l slpl a A, B. PA. ULg 2021.08.19/1, a ventral valve exteri
a dorsal valve exterior in -dbirshoshpa-husidbl PAuELan2@2Db] @8et@l3yviawsge
anterolateral Vi ews, and its external cloviemt er part i inn o
anterolateral aBdodggpnl dvi PAsULg, 2®21.08. 19/ 5, a ventral valve e
dorsal valve-leaxXxtegrailorviieow.amtiédr aonat eri al from tHhefJda@mhr&y |Goesspratalo)n; (
K from Targnon 2. -FAl |IH SEMK n&wr;81@®, bar s: A

and oblique




y DOh[hDL/!S==hppDL/ !

(Gospinal) (Figs 2, 3). genus has al so been described f
Descr iVpetnitam.l valve convex, Beloemngag&trael gaoeCdilev!| 1 podWwWt asor mati on)
l ong a s mawii dnau,m wi dtvla |l vaet ; Im@irelctolr ded Bfmemg@paabol waster Membe
pseudointerarea short, flat,JarbaApcFbneat e®&enmd iMagstsé it efrisiaeaere Il Go
of valve |l ength, and 48% as widealas v2all2vle fwordt hot pe dBied Ige agr oooc
with sides diverging at abowtl2.,4 0ffb, ) . b rilchaucsit yr att reid a rRyrwipaymiemd B%i ¢
wi de as pseudointerarea ands&l4dtVeoars t Wiedel abhbawalForemawiidotnh ;i n t
anterior and posterol ateral tmae gbexrsmaonf ptahirete voafl Mels ef io® tna vhdgli e sf

Il i mbus, 9% as wide as valve widbh.mentioned by Schmidt (1954)

Dor sal valve convex, el ongégtl®506yalfrath7hias &oeg, aButwi diet hou
maxi mum wi évtan vat | mhdt h. Vennernatli oinetderiinort hewi t atte«. aMdefigur
viscer al area obscure. Dor splresaenter imait e wi &alh i nadimns tSioh ewtas mes c
scar s. Sol waster Member of the Jal hay Fo

RemamMhe. identification of mheetiwal sgeoimmedpa i :snbdasSad waster
on the presence of the wideillmbusatedeby hGgprededfa telhe apedi €10
groove and the faint vi scerabnapeaisfiocn Odhtils val oasy bHheacecdre
whi ch, according tolL Mehgfbrod(neoOu2l)d sdi esd p engiualslhy internal ones
Lept e nmbiodkowi t z, 1896. The | aundergekeaesai me&mionwqf uflr ocnompar i son
the Floian of the Famatina BS8Spanand ®GeswasheAr &Sosipnaa(lavib@t
Benedett o, 2020) and the Daptimgisame coifmeBrosh efnrioam (tNheer g0h,e vl 9 96,nt
2002). Although slightly deformed, the Belgian specimens (e.d
see Fig. 6 E) show an evenly QOroduenrdeAdcranteti da Kwnhn,| at9etr9a l
commi ssur e, a broad pedicle gSwpearef,and |wi dder pseretdoi déear 8cbkbacl
comparabl e t oL itthheo btoylpdde rsgplleech &eix8@ mi | y Acrotretidae Schuchert,
On the othéehobahdfavi @mbat BmneGenksr,otKuetoaga, 1848
2020 from Argentina is notably different, the shape of t he
val ves having maxi mum width i nlytphee aaperoemet a Ktudrcod, t A8 48al \
Il ength, rathevraltvhean Maorroeu nnda tnesrd basl e g use mte edleesdi gmati on of Davi dso
indicate whether the BelgianFbkpeanfefieSabatrgomspaci Rus swiat h t
type species or belong to a different species.

Acro?repa
Family El kaniidae Walcott & S&E€hdoh&tt in Walcott, 1908
GenBsoegWealc¢at t, 1902
Mat e Dioals.al valve interior and e

Type species. HObb| elll86 5 s a lbtye tho rairgei nmolul ds of a single val ve
designati on; -Lferaovne dt hOsa k WhShtaedFeor at manh) pnSol waster (Gospinal)

(upper Cambrian), of the Mal veDbens cHiiVpatbiveerSecwthlt i Walud sa.r , slightl
90% as | ong as wide, gently <con
Broeggeri a rectimarginate, maxi mumvawlideh sl
(FigH) 7A l engt h. Interior with short, anac
by a concave, wi del vy triangul ar
195@bolBus® gyxealitadaolil ) ; Schmi datn,t ep.i 083y than posteriorly; med i
v. 10B&IBIrs° ggygeal @Hol | ) ; Selhmi slée pt ypm WwWiIi angul ar , gently &elevat
pl. 2b.fig. 1la 73% of wvalve |l ength,; root of medi
v. 10Bb®Ibus® gysearlitaddd lil ) [ sic]; gFcohowiedt &nt erocentr al muscle sca
Geukensl16bp. 160 extending for 65% of valve | engt
? 106 BIBurs® g gealifaldolil ) ; Geukedsar ge., 3®Peeply i mpressed, |l ocated
v. 2Br2degger; aCandel a e2. al . ,anpt.er3i902r,| yf ifgar 6allmost 30% of wval)
wi dt h. Thickened brim devel oped &
Mat eriRdour ventral, two do8@%lofanval V& ULaedgtkr mMi aomdumbo.
valves (total 22 valves) fronmetmae k$bl wasvteelrveMeimberchaf ad¢cther i
Jal hay Formati on (Fig. 3), ASalowanstiehrs Mm&dspnnblUj treSspsa aadd t r
Targnon in Belgium, and Gross@Gme dards aRo tvhaelrv eWeohfe baanc hu nidret er m
Ger many (Fig. 2). Acr otwaest apreviously reported by S
DescriVetmitorml valve circulanf,19®ntliyn ¢drevesSoliwaspraof Meenber i n
Dor sal valve transversely suthdisrcapaci mednd %r emailmsng uasr avd ed ,
gently convex in Il ater al pcofl et i oOrsnaofe ntt hec cCrad ihotliincg Ubnf v e
concentric rug®l4arr, mmum¥benti pgtsintemi prMay 2021) .
with a short orthocline pseudOaicmtodirrssertkaao wixt enditrmgeg aJptpeerri otrd y M
7% of wvalve |l ength and | ess ftrhoam-Gp @ thiwa s a wi(dBeo haesmivaal vap we dt hT

pedicle groove triangular, 2D&paegwadpep &< epsMardpliDmtra d ave $ a ,a Blad
as wi de as val ve wi dt hkd;ef paéldbd oniemt e&&r aProgpao vwi t1® 94kl | SGuth Ur al

flexure |lines; i mpression ofl owiesc &rlaoli aarnedokbmeendi Rgpawnteldd
for 20% of valve |l ength, visabde Lanreme iwawal(Wea.rri wil i an; Hol me
Remar kd n t he Lower OrdovCed¢lsn, (@Dro8d8madoHkadlamer, & Popov (189
Br oeggiesr i &known from easterspeAkviéetsooddmse tweeBlall taxar el ated speci

Kazakhstan and Bohemia (see sPepowmed KNol mbp ek ®OK)i& Pbpov, 1
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FigurAdd Br.oeggeri A, B. PA. ULg 2021.08.19/7, a dorsal wvalve exterior

ventr al valve exterior (part and counterpart) in obkmreuwme alnat evriaelw
di sarticulated ventral valve (showing internal featud/els) aamdndoaka
exterior [ H] and detail of drAncarnmetrste t[a®P]A. UhgoRBOD2quée8] a9kt a) ai dwor
anterolateral and dorsal Vi ews, |l atex cast of valtveearitnt eirn odorisnall

material from the Jal hay Formation (Sol wab,t efr, Mt mb elr jmm-iS bE ,whG5 =emdn.( 200



