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M® LY GNRRdzOs2Y these outcrops are due to ident
sever al specialists. The wupper
The daMar Basin i s a Vari scan ssuycnccelsisneon§ o btiad & § ¢ inu sstkroatlkiesh s & n
Mor occo. As mentioned by Hebl ggdat(alnd 46d fddinmsd icet az owiede | |
qguadrangul ar depression surmGowrede@.nblemicsmmisdifdueato fmMmodesnsnisae
|l i mestones which is nearly obstrvedusn Asmcegdi hgser deposTlh:e

there are various Middl e Deviomnicaend | &tveltshr i oiils/@ maofussttwhues. cor
Le Ma"tre (1947) was the firlsnf ocsrpmeactiiadn sabowt sthidyg bheserfad
the upper Eifelian of Ouahl amreoiFdgd dmon®edtber §1999Bec&=cC]
guite a |l ot of middle Givet Hahamakeretal alcom{2@2Za,omf iOu. Dbr)i.
East .-AWhoernt (2002, 2005) investigated i_n detail sever al
localities from the upper GiWw®t DH2foxIi @k nadrStknyv@d st ¥ Rn fp2allt f
Mad er .

This paper is devoted to aH®@wmal!ITEMRAcIEi omNJolfAdr ugose cor

across tilcé v E&i if ah i dmundary. The speci mens have

been collected by different Adeocldogi stls Mwarkk ibng si 1 ofclbdeertli € Inc
by the author. They come f Bami fpuapdroxcxil mati elsy, 54f ekrnd otuo |
Mraki b and Mad ne el Mr aki bl a¢ altihtey swaust hfeirms tmamegn tni oonfe dt hbey
Mad e r Basi n, Ou Driss East @1981,s tsohltdhw83t i @axdi camiedy tard
OQuahl ane at its northern masgimpl eThéobitbhkits adbugecrapmi cSama ar

o080
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N N FigurDeevbni an outcrops
A A t hed@d®a Basin and situe
t he four l ocalities i
Atlantic " %) after Bultynck & Walli
Ocean orocco fig. 3).
Malgrakech o MSISSI
MADER < @ Ouahlane
Agadir (@ L=
250 km o
o ALNIF
\
C —
Madéne el Mrakib
o TISSEMOUMINE ]
Ou Driss East
ZAGORR ®
A 20 km

paper come from the&easgmphesetBadwisOel owi tthhe erosion and perv
sp. from TM551 and MAZ4eO2opthglebBdm@sdr evij t hhe reef builders of t
maxi mmBrmhl ¢terS$Si ABBMR9 puHaraedmiuiadpirseserved as intercalations withi
sp. from TM554/ 1. Kaufmann &n®98eppudeseni eeédbynmdesaveée phell

reef al facies of Af erdou ef i gMirraekdi bbyanlJdakpbowi ded etprati sé 20
stratigraphic datings and coewurcdl atsi drhroskeacseod | ent ednbyoHoOEL amH
was also interested by the piadretnitddlia:ratdromi roofnmemme rugose an
tabul ate coral s. During the a.r ther ere sever al p
publ i shed about the Iocallty of aAEf}R lyso Nﬁh/ir\e(akl such as
Jakubowicz et al. (2019), Md\/]aodhrnzeykeletMradklb(2|0§22$|taunadt€datio|GE
al . (2023) . The first of t hMamhe i s Basen moaboutnt 8r &gart itnag tfloe o
specialist of rugose corals.Mrakib. The |l ocality has been fi

According to these different9 7pdublliS8il)i.onk ,sitnmpel ibfadseedmelnotg ooff
the buildup from Aferdou el bWr aKabf manei s(tls9 908f, 2f0i gn. 0f3 1D e d dRd

crinoidal | i mest or@i v ectlioasne Itdou mdtdeoykicfad | ilaong has been given b
(Pol ygnat hugP.e nhseemmi saiongsoad ournst zwintels ) i nAeresting dat a about cono
few metres below its top andautthdrls,i nt tehel &€wdrel pant bhetdei s e
rich in cystiphyllid rugose cchoarraalcst ewh ereed B.y Keaeufdrean n i onelsit emtee
in 1995 a few solitary rugmassrd scornelrd y asdiagyrse da ntde r eo chu | taa

Marennophyl |l umn. kawffmanmigopByVvetiman boundary has been recogni

coenaubPeddare, HEed 9 D padryd | umL enotghtftod lyige s & asm e n b e mcaosnsoadtounst zones
Ma“  tre, 1947. The cystiphyl |THi sbhimbecunmdary iccowvres | @2 n mbypemasvs it
l'i mestones characteristic obBedglthencreeefTheoroesrewhetr pg flaistch @lud @it

colonTeamondpRgheéake, 1894 areendabafmdadrmte. oTuhtecr op, by 20 m of
centr al part of the mound isst roonmaploptoeloy ddolaonhi tciozead ssast man
fossils and sedimentary strpct 55¢s havbarmetkrnl %8od,i tRe.r aSaerdt. e nTat
whol e buil dup eroded in i bfHeluipbpehybobkt m praddist snbh espph g $d tu m

approxi mately 900 m in di aMadene asmld Mr3aki lm domi mgi gphto.babl y
According to Kaufmann (1998),i meBéoneeundevePapmentf tboaacBkBaesce
the base of the Rdldydd reatGiPet( b 2d)ns tahte Mad ne el Mraki b, has
varcasodont Zone. al . (2024, fig. 2), at the top of
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the base of the reefal uni t .

HOo® hdz 5NRAE 9 &d yi[;%goggy"mm ls@puf mann

The Jbel Ou Driss is ailsouBasestern outlier of the Ma

and is |l ocated in the Zagor abeGriahaetn.onThef Owumpabdrai.esss Eas td esdeicct
investigated in detail by HKaufamann( 1f9r70dm Gk 8na)nyawth o Buhv ¢ o
(1985, 1989, 1991) is situatAder 8d5ukell ndrakielmsandfc oZlal geocrtae da
can be reached by the rack to Tissemoumine. It consists

d |Hoveatl RBe . MB ddll 80BGR v éSHpl eacni Imfeonc kAsl

t
upper Emsi an, Ei felian an

dentilfy eB. i Kauliimanpaper XX®MM2, f i amtthh
t

diverse rugose corals i

of the section between he Msaddmpl e /1o O®DEc 03. and ODE 2 of

Hol lard (1981). As mentioned by Bultynck (1989, p. 97 and
1991, p. 19)Poltylgen ad dinemddecrhtex dypse | ocal i tQl oasred tortihzeont op of
di fffiicndt soccur in s&mplvaa rsODE&s 8mewherferaecm t he Af erddauwer el \
present in sample ODE 2. T h iMo rnoececnos; ttlogpt otf ha hienttef wdli amet we

ODE 3 and ODE 2 belongs to the base of the middle Givetian
according among others to HaMameskioalkt sakeci mMm2O22a, thi g.i gh)t. t

The rugose coral fauna occBrr Kagf manhweedAfehdosampl #salDh |
3 and ODE 2 has been partly described by Pedder (1999). Th
materi al, whi ch | have i nve shiiagganfoesd psk eMrae emamfo pvi § hé wmamae ni @t

has been collected by H. Ho lolfar2d7 ammnd taob o3¥2 marh.l ®@aor aPl. 1 uBw | ftiyl

It i s r eprhMareenntreadp b fblylawmma mpreiri phery, occurrence of septal
Stringophyl | Sm o@oedrdasamgbenrt thaoe hWelalku s ept al cones in the tabul al
heteropMy-EEdwmr ds & HAI meer mi8&dl)ar e
(Gol df usHel il8@Rh6y)l,I um moghr abDeesncsreifphteéspmadbehiydl umonsi sts of
bl acogRbhart, Silp9h8o8n)joophrenti syl cadtabalcaoralla with growth
Birenheide,EndPBl78&8pharedht i $&¢ rcioammi dod m85 mm. The outer wall is
1896) . The corallum is filled with gl
smal |l er at t he periphery and

HOn® hdzZ Kt FyS$S .
transverse section, sept al sp

The famous Middle Devoni an rdeesfse@pfi m@wmalradmen, (ersp@uii adll gne)n

is situated on the @rear tBhaesrinng b otod etrh goafi ntsh e tMme outer wal |
north side of the track fromtdséspgiadgmi c Al hhfckénisngi ah ef apt
rugose and tabul ate corals atnalbwltaroimarm,o pior otiwles shpaesc ibmeeems .st u
in detail by Le Ma"tre (1947)n |ITohnigsi tluaé alailt webasom, sa fbee
investigated by Hol | ar d (19wWidt,h Inu8mle)r.oubs n smPI8I4, spli ntead at & ¢
opportunity to visit this outacdbredd awi thha vR. aBwulawenrcal.l Myo nrtaa v
comes from the second bi ossomeneweoafk & B pt alla bcoounmeask.h | o u f
Formati on, not very far fromThtehedi mongpt eoerf otfha hsecbrahl uni hre
conodonts identified in this | evel by Bultynck (1985, fig.
sampl e 25) Tiomrdiodaitse Kiomdee | (i udpipwest u slsni os o me Meaeragmumephy !l | um ka
Eifelian). I' n Sthrei ngpoedhgitl upazapedbt aadumgani a, in Zheltonogo
(Frechs.1886nhAcbethaphyl | um fhredrertolpehyd ppenrr Gi vetian of the
A. ver mindell amehyl | umame gt e s thiakshesadl.so been investigated in

The coll ection of Schr°der H&wekKaz mi eirtc ziak Md(ils8tai anpgyual rsrbing h tfl
Quahl ane was made at about 50marh | &y o vceo rtall d as e choyn ds obmeot si tnreasmea
of the Taboumkhl!l ouf Formati emay be& ar rtamigredbéed Wwot hz csmotladlt alr
rugose corals and tabul ate colrsadmnce hat ©@ri mesp obadrsel nonoogpthtyel d is
27 of Bul t ynck (1985)0.1 ygheawaluwsviCorgdu®ievrett,i anh022 from the | o
t i morceomsoidsont Zone has been &Ehderlvedd lilm timi sGelremwaenly. i s mor e

L . ~ . small er dissepiments all over t
od® {edaldSYlIaO LItFIS2yuz2ft23€n the dissepimentari um.

The types of the new speci eBi satnrdi Tohudt @ mehw gaup edi essp eicd memlisy ak
stored in the Collecthenhi bfitAPRrb@dabntedldEgyakifvbot bea o) , at t
des Sciences natat elBrasselesEBgkbéfgineed

| RSc NB)

Mar ennopchfiyd U fuma.nng p .
Family Cysti-ptwatdsda& MNai me, (RB&Mg 2C

GenMar ennoptoyetbbmrt, 2022 Mat erOinel .speci men with two thin
PBultynck: Ou Driss East MA44.
Type spBeyci owg.i gi nal Cyetsiighyltli @mindes

mar ennCeoreAneber t , 2019 from t Desdroiwghtei oBliav et i ah D6 restricte
sout hern Bel gium. with growth |lines and a height
corallum ranges from 20 mm to 2

Di agnSesel sBobrert (2022). |l ocally preserved.
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The corallum is filled witmonml9®Bbesse pdiptledsenpmi hnyelanixt usng B i Ic ht earr e
small er and | imited to a few rows 18t82t)he Muaegr, i pher5y8,amd .whilOc h f
Il arger in the tabul ari um. I nnanl &’ DV gromne pgModctihid aong, h yshdbneem nsuma | | S
spines are observed in the dissepmmghnhnnieScihdntweher ela&8 2t)h;er @alilse
narrow zone of stereoplasmic thicfkiegn.i pd lica, tthiegscentre of t h
tabul ari um. ? 1998esophMebomhymbkumum maxi mum

The dissepimentarium consists of Sahlf gtwerr olwds8 29f;, SocbrPded, p
di ssepi ment s, l ocally horizomoth2a0 1 BAets otpthe | p & nfiSphaerigyme myvi t hLi s o m
smal | spines. The axi al vesicul ari4tsabel | ae have an overall
concave pattern and are sepamaned® 2btye | sooponeyns v euafiks mshd pitt &€lo eandlBeB2.) ;

Aubert, pB. 59, pl . 3A
Di scusbeospeci men of Ou Driss East differs mostly from
Marennophyl | bmm Kawef neamanlil er Ldeicatnoettyepe cofmenh eVDKD 2590 selecte
corallum. This Bl spawapahbhaBi rad rstbe iodne (1964, p. 42, pl . 7,
more rows of dissepiments. Forschungsinstitut Senckenberg a
Ger many, and al so illustrated by
Di str iTbhuet ifoorrm i s only knownf ad) ,t h®t bbmm e( ¥4 X ,hepImi dale fi g. 1
Givetian from OQOudbri §MoEastt of)iigp. t @) MaBi renheide (1978, fig.
Upper Ei felian Junkerberg For mat
GenAtel opWeddhkimd, 1925 Gerolstein Syncline, Eifel Hi ll s |
Type sBgcioersi.gi nal Meksegihgr d tuivbaneemsit@hne speci men with two thin
Wedekind, 1922 from t he | otvdo | | Girwdet iAdrer @du teh e MMNaokitth MA 40
Sauer !l and, in Germany.
Di agnodi sphettelespuwoytiH udm6 t o 122 sej
Di agnSese sGobert (2019) . di ameter of 70 mm to 108 mm. Maj ol
of the dissepimentarium, more ofr
At el opmaxil nfuBhe hl ¢t er, 1882) and thicker in the tabularium. SI
(Pl atBg 2 A sept a. Occurrence of an open Spi
tabul ari um.
* 1882Actinocysstpi.s nmaxiScah!| ¢ter, p. 207.
188Mesophyl l unsciméxit mym Sc IDlegtce riTphtep ooin0l,y speci men availabl e
pl7., fig. 1. corallum with a few growth rings
l192@6Mochl ophyl |l uSt hingxiemuym Yallli kreedbt ,narr ow, deeply excavate
pl. 15, fig. 2. with traces of septa. The outer wi
pp.193Mesophyl | umScrhd xitmum Ma, The.sedPi,a may be discontinuous a
plt4, fig 1 (non pl. 1&refligcalll ypyard®&rmfé¢agrinde. They
1948Mochl ophyl | u®c maxti emu)m dS mistetpipgmen3 mri um and slightly dil
pl. 6, fig. 3, pl. 7, ®Kiepta7are much thicker in the tab
194Mochl ophyl | uMmScrhd xitmum opeSt usnpngyce; several axial ends of
pl2.1, fig. 11. of parti al inner wal | . The minor
pp.19568lesophyl | uSrc hmawe tmeurm Mal e@ps 713gng@l .anld5, conti nuous in tF
fig. 1, pl . 19, fig. Aj speépi BNt afriigum. 1 (non pl . 16,
fiyg,., p!. 17, fig. 1, pl. The, dfiisg.epl memlt.ar6 @&,m fciogn.si2s)t.s o1
196#1 asmophyMdsuaop Hy | maxm mudn ssepi ments arranged in horizont
maxi muSrtc hl ¢ter 1882) ; iBri aleintheed den ipts 4i3nner par-t . It i
pl7., 303dw! . 28, fig. 13620l ated trabeculae in its outer
nonl96#&£I asmophWdsaupr)y | Iclhanx i musnt er eopl asma in iits inner part. T
maxi muScthl ¢ter 1882) ; aBnidr einmhteerdseect pld. by,a few segments
fiyg2, pl. 15, fig. 74. traces of short septa is observe
v nlodn6 MesophmakiumuwSne hl ¢t er ), clodr8a2l;l umsi en,
po97, pl. 34, fig. 1, pl . TBeér,e fage dbout 110 septa for a
nonl97 Mesophyl l uRcmhgtiemum 1882, whatgapovt he width of the tabul
p. 48, pl. 11, fig. 5.17 mm.
1978esophylM)ummaxi mum maXxi mum
(Schl ¢ter1882); Bi r enhlii sddeey sTshpeo nMo&G8,cc &mng.conld®d5,um i nves
plzo, fig. 372 remar kable by its great size wit
198Di gonoph@lolcthimo g hynlalxi muvrar i abl e dilation of the septa t6h
(Schl ¢gter); Hill, p. Faad, tthiegoug@2r 2art of the tabul ar
nonl98 MesophMMebomhyhkiumum maixm mums centre. In these different
(Schl ¢t er 1882) ; Birenhectet Atpelodgdh y Ipl. uank 8l Bratxop muim& , f ew ¢
fi2ygws. Ger man specimens from the type ar
nonl98MesophMebomphyakiumum maki musm assigned to this species an
(Schl ¢ter 1882); Li ao WolBibrreemchheti d(el 9 2p6.) ,6 ,Mapl ( 1937, 195
fig. 1. (1949), Birenheide (1964, 1978) a
nonl98Mesophyl | um( Srahxli¢gmuent ) ;t h Bsr uatt ermr,i al has never been fig

p16, pl. 3.3.13. despite t he good devel opment of
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At el ophyl | ums mari nfuarct t he DtiywgaSewipsBoibes t of2022) .
Mo c h|l o pWeyd e kuim d , 1923 which has not been much wused

by t he aut hor s. Thi s i s p rDetksal lijphteid omea.t € 0i atlthecoins ¢ s gl etf e
knowl eddgdel ophyl |l um maxi muympet rorchadi 6 rcmrall a often fragment
Ger many. growth | ines; the height wvaries
CoeAubert (2022)A . .dfma x a mo mieboeudt etro wal | is rarely preserved.
specimens from the | ower Gi velthieans @©p te-d anrgin ke@ hneoma n thatdiidmt e fd
t he Hillesheim Syncline al sloengbhh.t hleheli fagle d$Hométsi. meShedi ba
compared this sampling to saevéewl prrefserpda meeas sofantdhesoniest ¢

synonymy which Aremexcihomhed ISHErecro®tp| asma may be present on
t he hol At y mes(iVWetdreik i nd & Vol Theeaomaj or 198pta reach more or

pl13.3, 1fdigrsom t he | ower Givetiwdhrer@¢nthenm eFar matoicarmst onally ps
the Binz Me mber of the DreifmglalgenenEer mantdi oaayr vadds oefido® mof h e
Hi l l eshei m Syncline, shows r sprmes enat mmd | dryi tsieegsme wi ¢ h a ntdh es p |
Mor occan speci men i NAv.e s @ éiigsp @ mid e rh epraeritn .of Bihe di ssepi mentar |
di stinguAshedxXfymane small er dlihaenmedies s eodi menet ari um consi sts
corall um, by often | onger madiogs epipmeantasn dwiiyc mi may ®depthaorhe

devel oped in the Auetkbopldybkkdamibmd mteardruen. strongly <concave.
was considered by BirenheAdef r(alg@nbednt sp.o f4 45) e patsa aa rsey nprneysre notf
| ea(vSec hul z, 1883) from the | obowert Lhwleaiiammof the same area
in Germany. The Adi flbcpaliveenm@&xsi mMdMmween are 90 to 104 septa per
have been discus-8edeiim @d20 22clorfmy D@ akhiges 22 mm to 30 mm.

compari soAt éled pdenddrd suarp h$ ¢ h lu gntvearr,i es bet ween 10.5 mm and 15 m
1889 has beedAubhieven (RYP1Goemp.76 2s7dpta at a diameter of 13 mm
the tabularium measures 8.5 mm |
Di strihhug iiomvestigated specimen was <collected in the
| ower Givetian of the Afikerd®isebldMeakialk eré afl, oifn Quhaeh | Man e
Mor occo. Out si &Ae eltchpg sy | ¢ aivmn tBneyixd imwm, France and GerfAmdrey t i n
certainly known in the uppe(2O0Elf,el20a2n2)Judlher tor@al Fommat b m
from the Eifel Hills, German@ross Mountains illustrated by |
having septa more continuous a
Family Stringophyllidae Weded&ilhated9o92®d by the poor develop
(1999) has already mentioned
Gen8s6ri ngoWerdyd Hiumd, 1922 Stringophyl |fuing uarceadn tbhyi clueanma t r e

be betterS.ascsdgmehdbahotiag charact
Type sByecsebsequent desi gnatlieossns otfhi Wed eskeipntda (almOd2 5hy only a
p.64)Stringophyl Wadne kn onrdmal 2922 e pftraom t he

Givetian of the Sauerland in Ger many.
Di str iTohuet isomeci mens investigatec
Di agnSesel sBobrert (2022). in the upper Eifeliamrofi nOMohloa
As mentionAdbdédriyt Co2B1r,i ngopgRyl |
Stringophyl |l frackant h8 & &)m acanthbbiccums acroiSs vehiearEi belbnde
(Pl aittreg 1E the south side of the Dinant S
widely distributed in Germany,
* 188&adophyl |l umoaow.andgp.;cufrlewrke,r @G ve29,an from the Eifel F
pl . 41, fig. 5. from the Bergisches Land and th
192%Bchizophyl |l unfrr eacha;nt Weddlerbkiwndj n t he Mi ddl e Devonian pa
p60, pl. 13, fig. 78. from the Southeastern Armori can
v plp9.4chi zopdyadhtuhlhirewm ,; Le 1M34¢t A€€bent , 2011) and in the
p50, plli2(%m,onfipds 5, fiMer 8yi d0)i.n t he Czech Republ i
v 201 Btringophyl |I(uRmr eacchantih8 &Sd)thi tCoweral |y, it may occur in t
Aubert, p.liepl. pB9plig8bgesrigina, 1972).
fig. 4.
Y 2023tringophyl | (uAmr eaccha ntth8 85u)mi n@Qomerm y | | uPe dcdoeern, a ulb9e9r St a e
Aubert, pE. 63, pl. 5C (Pl aitBg 3 A
non023Baringophyl | unf Fraecant hilc8udnd ) ;
Hal amsKki et al ., fig. YBEL94chi zophydhtulmirewm ; Le Ma '
p50, pl. 5, figsli2z3,. 107? (r
Remar More complete | ists of*pspl®@®@®Bytmy nfeophyhkewvsmet eaowa g le dretde
before 2011 and 2022 h-Auberbteen pI DV, deldi2 BGEnddagnp 1314 ,5,10f i g
(2011, 2022). 11) .
Hol ot y9eeAWwernt (2022) . Hol otSpypepei men GSC 116642 G®edder
stored in the Geological Survey

Mat er iFRdur specimens with siYtthwa, s€aniadas ¢tcowkeectGéedebyanh
aut hor : Ouahl ane MA284, MA2 8tthedM& 89 Mandc 1429 1.
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Mat eMhale specimens with fiwHeltRkird saedt Pon8utolyhekt e®OQubbhriss
B. Kauf mann, P. Bultynck andMA7Thé&, aMARD?R; MAZZ2 doain ce | MAMIr2adk.i b
A2, Ou Driss East MA 703 and Ouahl ane MA259.

Di agndsspeSited ngfonpihtynl 16uBm t o 80 sep
Di agnfossipse Sites ngfophtyhl 17uBm t o 1di6a seetpetra @ft 20 mm to 16 mm. Sept
di ameter of 18 mm to 25 mm. tSlkee@t g eaadmthiemwouwi th dsosme ntpiamuowd
at the periphery. Mi nor septtahipcokoerniiyngde v @l otplteed idn stskee@ i imemé ar p

of the dissepimentari um. devel oped. Di ssepi ments arranged
periphery.

Descr iTphtei omma.t er i al consists of solitary rugose corals of

vari abl e shape wi t h |l ongi t DdsnalTphteiiomat ergiradwtconki s¢és a@afndco

rejuvenescence for one speciaemat cihed keirght aofofttheen céralgimenvy a
bet ween 2.2 cm and 9.5 cm.solmeet i mesengr avatl h riisngeapt t hweilrl hei

preserved. 40 mm. The outer wall is thin and
The sept-@aarairreatreonand sl ightlTyhedi $apta awheatungdmauntd mor e or
their l ength though they adrher osg@mew it meé Heitrhi heegt hi nt hbbhgh t
tabul ari um. They may be di sctohnitninnewo uisn atth et htea bpuelrairpihuemn.y Twh eeyh a
few presepiments and alignmeat st lod pemabelet pewi it h awbewormbi ga
l ayer of inner di ssepi mentspecismelnscaltlhyer e harckeanemndp!| wt ehor
stereopl asma. The major septtahiwktehnioncgc aasti otnhad | iyn meéiro ptad rod e@r eaomfd
|l eave a small open space i hn tihtes oartterre paft .t h'eh et artay loar isuenp t
occupied by isolated trabecudmel edhe mnnompexne pstpaa caer ei ImT etph e sea
by a few spines and short stehgemmeen tasr ei ra f bw ps@edo fpoasrstu |l afe, t lo ¢
di ssepimentarium and at the emopayl oif dt teen dtsa bafl asiepia. The mi

The dissepimentarium consimksepr eodfen2t etdo b rawse epi necsl amedsh

di ssepiments sometimes hori zofnttaHe adi stsheep ipneernitpahrel ruym acnoda resvee nar
contiguous trabecul ae ar e | mrc ad d i nprte seéhret omteonswaltlh.em. The
tabul ae are closely spaced and heondiasvsee ppirmesnotneertiiume sc hosi goat @
They are intersected by spinessaepdménagmantangédsiept hor il nomtn
speci men, a tal on i s obseirveldi ned iomnei tsi daneaf pdrhte; | ocal
di ssepimentari um. trabecul ae are present across the
There are 90 to 106 septa peconocoavkl|l pmttéhe; dit hmegt @eamr eofoctchaes
corallum ranges from 19.5 mdci gmoup2t7edmrb.y Thabecdkt ae odnd hfer ag me
tabularium varies between 7.6 Trhnreraendarle5 6Mm.t o 80 septa per <co
corallum ranges from 10 mm to 16

Di scudyi onat eri al is similar tabul aei thmo| waryipes abnedt wteee nt Be 3 mm

|l arger s pSetcriimegnosp hgfl | um vescdn ggwb erdt a e
by Pedder (1999). Ho w&4 e 11110) t Dhi i ssc uasidtirhoomr.g o pphl y. li I$u, nd f ey cheBuii s hed
al so assigned to the speci esoesmaldidrerht aceo magl Isamai dent cd6r aldl a nwi
papeS. apsetdreirngophyl | im ¢e®maagrle t ®Mate so numerous dissepi ments
acant hwihd wr is di stinguishedStbyngadpihtylelrues e pptedd el gnoir 0 me spec
di scontinuous at the periphe8tyr iamgoadmmhpynimdevhre Gi @t ¢ @a%. mihwn elrenam
in the inner dissepimentari umWedekiné, 24822 K WNeldlekii cheds S.1925) E
pri moWweidalke nd, 1922.S. Thmai rindnleot ype
Di str iTbhuet isopre.ci es is only knawre iQGi vehtei avi ddf et bev oBneiragni sches L
of t fMerMan Morocco. My mate¢lia22B@amipsg &&§eBSm ey eapisdri ghtl y g
Ei felian of Ouahl ane, t he t ospi zoef, tihy s sepaae neotr eAf ceirdoan teil n uMr us
and the base of the middle Giweliaead atSit®d exfyroipsheythvBhaasrtic mns atl er e c

by Engel & von Schoupp®S(1958)
Stringophyhlumppedder: bueche(lSecnhsle; t er , 1889) also from
(Pl afik,s THE Bergisches Land. However, t he (I

refigured by these two authors an

pp.199%Btringophyl | wmp.caoeonwaubé&regdadee®a) phas much. the addsBi.f sept a
397, p3id4, BU0nfoingspli2 ,i%p hicgophyl lidisdelsect otype selected b
pl118) and coming from the Givetia

Derivati olnheofs pneacmmee.s is dedi catéethet &@&i AbbnHPkeddehasabeen il 1l us
di stinguished Canadian speci@l958, oRiBDet8 ohnafsa gnsd umiors®r coe ptl & . a
di ssepi ment s. Thi s taxonS.has be

Hol otlyR®c NB al39iFg . ( Blp.eci2reepnr i MAZKF & ioanl et he Gi vetian from the
collected by P. Bultynck in Blig7ebnheiindet h(el 9rii8dith Jpe @AibBe tiSipdl m t gliPe |

Mad er , Mor occo. pri mofdgated by the |l atter author
as the original specimen illustra

Type |l ocalitBetar@&nharthiezosnmmpdred iGDent3 faed by Birenheide (196

ODE 2 at the top of the @seerc,ti on Ou Driss East in the Ma

Mor occo. Base of the middl e N vtitiTahuet inoenw species is only kno\

middl e Givetian frome®©Oy Moir®scbBas:
Mat eSeakn specimens with 14 thin sections collected by H.
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Family Ptenophyllidae Wedekiantdrbon@I2\ or slightly dil ated.
di scontinuous, curved or twiste

GenAsant hoPyplows ki , 1873 |l onger maj or septum projects
tabul arium where a small deposi

Type spdByi ssubsequent designamni gmuofhesSchtgges. (IB89 M por se
38Cyathophyl | umMihleftdavraa pdhsy | & uddiasi smeep,i ment ar i um. Occasionally,
1851 from the Devonian of thienfkéerf eboHdkeks oifn tGeea manysepi men

tabularium if they are hardly p

Di agnoSeeAWoeernt (2017) . the minor septa are occasional/l
|l acking.

Acant hophyl |l um( MielEeavaphy ! KundiaThne ,di ssepi mentarium consi sts

1851) eight rows of dissepiments some

(Pl aitG§ 3C arranged in horizont al |l ayers i
inner part. The tabul ae ar e i

v *185Cyathophyl | um [MéBldewsaorpdhsy b&h omve pattern; they are disru

Hai me p. 367.,ibpl . 10, DpifgshegEm Wath spinose carinae.

v 194Acanthophyl |l uMi he¢eeEdphyThseureset are 66 to 82 or even 60
Hai me; Le Ma"tre, p. 4dUj amet ed, offi g.hel.corall um ranges
v 199Acanthophy!l | um Mi &tderacpitey | bodh rarely from 17 mm to 4
& Hai me, BbHert Cop.n 1tlabwpllar ilum fviagrsi es commonly bet w
liapl . 8iy.figs more generally between 4.3 mm a
199®RFcanthophyl | umMihlenerBowal d s m&
Hai me, 1851) ; Pedifler ,6 , Di9s4 03I dieplhnumMer dusgysMoroccan spe
\% 201 Acanthophyl | um M é€tderag gphisgyrl d iutm ar e very hombgaemtelash ya nl
& Hai me, 1A8uSble)r;t ,Cope.n 3 6hetpdr.o@hWMdhiegme6peci ally, their
\% 201 Acanthophyl | um Mi é&tdevrac pdstyrl drugnln 'y di |l ated than the minor
& Hai me, 1A8uSble)r;t ,CopeB. 1 6Bi,s pdpi mMeAnt ar i um. Thi s i s al so
\% 2022Acanthophyl | um Mi étderaa gitsaytl d ruima | described-Adibemt Bel@9 U
& Hai me, 1A8uSble)r;t ,Copdn 6 Of,r cprh . G4diICmany by Birenheide (19¢
nonmn02Aa@ant hophyl | uml Mi éEtdearac peryd |-Bonber t (2022) .
& Hai me, 1851) ; Denaliyer ,Tlpe t1W&,cdii alsl @defi gnur ddaby Den

g, l12a, c. probably 12c¢c) in thin sections
non02Akcanthophyl!l | um Mi é&tderac pheyrhld u mf t he Dinant Synclinoriu
& Hai meDebh@8§eéey; fig. 6HMsiEinfelian boundary. They ar e
heteroplyylinlemmly no difference
Re mar kMore complete |ists oft&enonynmay olmavaen db eneinn oprr osve ptead t h
by Chwemert (1997, 2011, 2017and0d%) strong septal thickening
di ssepimentarium in their young
Hol otSepeBoabert (2017). section from the Middle Devoni g
Eastern France illustrated by L
Mat efivakhtwo speci mens with 44mitnhirn septaonasr ecolall sot edni f or mi
by H. Hol | ar d, P. Bul tynck damsd ephme mtuarhioum wOu hDaddst IEmarsal
MA10, MA1l1l, MA1l5, MA16, MAl7a3r eMAdo,t MAB ARz aMAahdDPthsyd livonf i s
MA701, MA70 2, MA704 and MA7POtSe nampd y IOluiadhd @ane OmMOU2he contrary
ou4, MA260, MA26 3, MA270, MA 227 2r, at A28 3f,r eMAIZ&E, in thAe tab
MA292 and MA294. heterophyl |l um
Di agnSesel sBobrert (2017) . Di str iThuet i doarroccan materi al i nv
thed®a was collected in the upp
Descr iTphtei omat er i al consists atff thbaei dbals,e coyfl i hdei crelddaed Gi v

ceratoid coralla which are chAamndteitep oyl Ifulagmetnd mopyhbyeltelmernorb st
varies bet ween 3 cm and 10 owmer pamtgi buditmal Girvétsi amndf r o
someti mes growth | ines are Q@utsseirdveedNorQnhe Adp e aciament hseh oswse C i
rejuvenescence whereas two oBRihfeerlsi adhi sapnlda yt haen | oxweav Gti evce t ¢ alni
bordered by a fl at pl atfor mwelTlhheadg him thé euppad | Eii fse Ipiraens e:
only locally. sout hern I i mb of t he Dinant Sy
The septa are dil ated t hr onvogrhtohuetr nt hFeriarn clee n dtth itsh oaulgsho tkhne
may be thinner or even di scsoonuttihneuaosutse rant Atrtmeor peranp MMarsys.i f Th

maj or septa are thicker thanCoteebeni thoor2 ®@hk)s dmd tihmre tnae nl opwae
the dissepimentari um; somet iMoeusn,t atimesy i ar ohahdc(BRdUbgywsak ad a
medi an | ine. Spinose <carinae occur occasionally at the in
border of the dissepimentarAwant hlopphybat gnesparEmindwnlsaglr8eatd )|l i t
stereopl as ma i s present | o(cRll ditge 48 A an inner | ayer of

di ssepi ment s. I n young stage, a ring of stereopl asmic

the bouwnd*dr8y2 @wiatthh otphhey Itl aubmuo haiesi;mimGol df a
ch the axis 6B, thblk. cb?,alfliugn wi.t h ofte
ul ariunmvm whdp@Actamehophe !l & améaVi enfersisctuh iark K

The major septa

a
thickening occurs a
r
vepreculae in the t

t
ea
ab
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CoeAubert, p.2183, pl. 3thdi®Psnant Synclinorium iin Bel gi
v plp9.9 Acant hophyl | um( Mi éEtdeerac pEsyfl d luimmn boundary. Il ndeed, there
& Hai me, :-BbHgrt ,Cop.nllbegtnwenenpl t hdA.phbeosr opfhyl | um, A.
fiygspl . Biy)figs (Wedekind,A.1 Y24 )mircrddi asr & i gure 12
\Y 199&8canthophyl | umGoJ @rf miscsud ag@26n s . Such stereoplasmic thic
CoeAubert, pl. 2, fig. stages figured by DenayerA(2024a)
199%Acant hophyl | umGoJ e@rf miscsurl ad @&Bomm t he | ower Ei felian of
Schr°oder & Kazmier clzbaki nypestliogat epdl .by3 ,Bi rieghei de (1961,

16.
Y% 201 Acanthophyl | umGoJ e@rf missuDiag@&26PDlye i do.r occan speci mens i nv

CoeAubert, p.L3gl,. p3, fR¢grhe gsrom the upper Eifelian of C

Y 2022canthophyl | umGoV d@rf miscsyrhiad &2é ) ;Gi veti an from Ou Dri ss
CoeAubert, p. 610, pl. 2Kcgamttho@BilCy!|l | uhrasvealmioccubeee coll ec
pp.202Ad@anthophyl | umGoV drf miscsull aw&R2 6 Gj veti an by Schro°oder & Kaz
Denayer, p. IB5(ndonighi.Ma robfcol 2jt he species i s common in

| ower Givetian of the Eifel Hi ||l

Remar kMore complete |ists of abundaypmy chag@i Westeinahne r bior uf rebat ai r ayn, or
by CAemert (1997, 2011, 2022»ide of the Dinant Synclinorium,
France. AAddi vieormaksuibagereen observed

Hol otSegpeBobert (2022). Mi ddl e Devonian part of the Chal
Sout heastern Armorican Massi f i n

wi t h fi e eAnthli enr ts e(c2t0i loln)s. cTohlel escpteecd elsy i s p

Mat ehalke speci mens
t he author: BEIuf eDriiasns fBHaosm tMWMA4 S oaurtche®@uwmahli anlbe o f

P. Bultynck and
MA278 and MA288.
GenAgstral epluynml, um949
Di agnSesel sBobert (2022).
Type speByesoriginalSpoagoipdiryad tl iuonn
Descr iTphtei otmat er i al consists oyatclhhap lEwihlecaindlgs,r agmEht &rgym t he |

solitary <coralla with |l ongi Queemal andbisn akustgradwtah | i nes; t |
height varies between 4 c¢cm and 6.5 cm. The thin outer wal/l i
rarely preserved. Di agnoMassive cerioid rugose cor a

The septa are thin to sligbftendisleptaedttlr dughhoutthet hvedlrl 4 elne

The major septa reach the cesrtvree adf |talyer saboudl apri eusme pw hneernet st. h e
may be divided into fragmentsdendeakltyhhrowigsoed dmheaffdaetngd hby
spinose carinae; in one specnenaern,y a of ew eaxixdls erfdda hef coe@mt & i
rhopaloid. The minor septa tDiaveepiemdrhteareinumr € odnposepmi meht asreiv
They ar e someti mes a Il ittdiessepomenat s. cToambturlaatei noglenstel pr s p a
di scontinuous at the periphewiyth a concave pattern.

The dissepimentarium consists of 15 to 16 rows of inclined
di ssepi ment s whi ch ar e arraAgedr alnephgodil ot al |l ayers at t he
periphery in one corall um. THd attDb 4lCae are closely spaced an

di srupted by septa and fragments of them with spinose carinae

There are 72 to78 septa peMatceoQira!ll.aonl omMyphewidti améber ohi bhee
corallum ranges from 26 mm Staocrt&haenm. Maed nwei c¢tlth Moa kitth eMA5 4 4.
tabularium varies between 7.5 mm and 10.5 mm.

Descr iTphtei oonn.l y speci men availabl e
Di scusWitchn.t heir sl ender sewt ah dihreenshoas dor®k cmm x 65 mm
speci mens investigated hervdlnl s abreet weveenr ya d jtaycpeinctalc oroafl | it es
Acanthophyl lunThvey mdamuleaasxi | Yyibe. cSmparatd wethcalicinal offset
the abundant materi al d-Agbeir bElderfe oar Bes gvemalbyl £yems of pr es
(1997) and from Germany by Bheewclbeiadéi (961 wi lB78pcalLliytea f
(1984) d&Anudbe€Cobern(2022). Le Maprtesentloadgagi mps.t 4t2h)eilraswal | s. Howe

assigmed ttoo quat URmeed,ieh®22r | ewe conali haous from thes-e outer

from the upper Ei felian Aof caQuanhaltaeneandhit dthn reoerseambileht !l y dil

vermi cuHawever, this materialdajios chkptactrermiched hbyambsgoof t he

septa strongly dilated in themdlalbudmen usnpavéi ¢ hi somee stcenteoel at
and

thickening n by minor septcaradfntaeen odicsua o notcicnausoi uosn ailn yt hien otuhte

part of the dissepimentari un.r alvheerseef oalel, drt rmaarblaypl gl Ibetl & gdi
young Atagebophyl Fummot hentGathheetyi am eofli sconti nuous or | acking.
Chitral in PakiAst arr iy ount awhe cclidv®ea dticssepi mentarium consists o
di ffers by the greater dA .andeitsesre poimenthe obi ahl uare ASrédouent |
t or gqu@alScuhm ¢t er 1884) from tperiEpiedyanTlhéeé ¢hesd&liyespddadd st ab
in Ger many, it seefMs Ver risc oat agyemwoemgyum ao f
di scussed by Schr°der &AKhemt dhezak af B9 HP) teond4d 6Coseenpt a per <co
(2022) . corallites ranges from 12.5 mm
It is difficult to comparecotrlad | matesr i alheofe erraycen|l y( 232 48

I lTustrated in thin sectionsr axntdr icotmdgt 6r 8m2t men o u tO9h. e9r nmm.i m
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varies commonly bet ween 3 omm rmaar | 3. &l Immt heendi sneepi ment ar |
generally between 2 mm and 5.3 mm.

Descr iTphtei omat er i al consists of
Di scussTlh@ Moroccan colony dearsatoevdercaolr alfleatwhiesh iaor e comp
commonAwsthal ophyl | umlooweatehqopdtnhlidsoi tes ween 30 mm and 135 1

Australian Middle Emsian spdcieguentwhi ahf ewass pewiimends aamoen gc
others by Jell & Hi |l (1970)r,ejdividreagsc dryce t er s mehlolweramoenth
| ess Asuespttraa.l esphylrlesmmbl es t hrearcrodwngye rfirphertahle pl atf or m. The
upper Ei felian of the Yukonv@éewrioemyl yn Canada identified
Pedder (198Msydpr.acth@P)WwydsBpumwhiThhre issepta are thin throughout
distinguished by slightly thiakiemasephat het dinsstepheamemé atr i om
P. | ons dPaeldediefro,r nie9 71 from t hieorudperer IEn falianmherf ywdweng stage
Nort hwest Territories in Camea dmai mnpartymmé tshpee cdiiesss e mif me n
PsydrachPeopdhdgdrd uml971 is mostkbwridendroild. sever al corall a, t
dilated in the inner part of th
Di stri burthieonc dAluenny alodsphy | Hasn bléneen maj or septa reach someti m
collected in the | ower GiveButant hepmofhenréefavef aMad preen e
Mr aki b, & enr ,t hMo rMac c o . tabul arium where there are pseu
of septa and isolated trabecul a
Family Cyathophyl |l i dae Dana,ar8a&x¥i al structure due to the f
as stereoplasmic thickenings be
GenHel i opHgll umn Dana, 1846 and the centre of the tabulariu
nearly al/l the dissepimentarium
Type spB8gi @s i gi nHeell i bepsiydi dutmedhnsicloint i nuous at their inner e
Edwar ds & Hai me, 1850 as emteeprliancge memtto tntaenet abokar i um.

Cyathophyll uBohedfuast HaBR&g ¢$48@FBag di ssepimentarium consists
p. 209). Givetian of New Yorgl omosdedUSédepi ments arranged i

part and inclimBedadnasymmennic a
Di agnSesel sBobrert (2022). coar se and i sol ated trabecul ac
di ssepi ment s; in S 0me cases, a
Hel i ophyll umLmolybt abeend847 bet ween these trabecul ae. The
(Pl aiFe,siBAE intersecting laterally with son

their axitadp pead tori scdrvwdax.
v *194Heliophyll umnonw.ghspbj ehsTehMa et raer,e 72 to 90 or even 1
p. 35, 2p3.. 3, figs di ameter of the corallum range:
\% 194Hel i ophylMumEdvedrids etr eHpacihmees; 6l0e mm to 68 mm in one
Ma " tre, p. 31, pls 1, 2abplar83umfivari®es commonly betw
v 197 Hel i ophyMi limwaarldsi H. emorHaigmenelr.al ly between 7 mm and

1850; Brice, p. 263, pl. 18, fig. 6.
% 198Hel i ophyll um haléi MamoDhe absfisnire eBMor occan materi al des
1947 ;-ACbent , p. 162, plfroén di fferent outcrops and it
199%Hel i ophyl l um halLéi MaothbHea bioepnhsyel Qum vehendgi Sor auf , 19
1947; Pedder, p. 406. Givetian of Asturias in Spain
pp.199%Hel i ophylNMiulmehaBdwar dsnwmekHaiume yardarm carinae. The f
subsp. undet . ; Pedder, Gpvetdio&n polf. 1he fPygsereeldB., iml.

11, figs 1, 8 (non pl.rhopafi ephmfplind681L byf iJpsedp,h ) .
199%Hel i optiHel i omtwll I i m mo g hfriagp.i efisenon filg. @®9)ghreskoe eer
(Le Ma“ tre, 1947) ; Scthih@ déor Ber Kaszprei ceirecsz akr om t he | o

p99, pl3idpll,. f2i,gsfig. 5.Formation of northwestern Ohio

|l atter by very thin septa and a

Lect oStpyepce .men number 7 ( LZ3)Ma "hter et,a bludlda7r,i upmt.. Re ddfergs( 1.9 9, p
n

of Le Ma' tre coll-Acbieon ¢HoemSaZpluitamppd.Coemdet . t wo small tra
stored in the Department of oGearlaogtyerfirzoend tihye &Fhendé® kiephpt a
Sciences at Lill e, France. wihime$it sere mhi biHbelmogbt @abhéer tesafsrto no
rail way track, at Mechra ben Abbou, in the Moroccan Meset a
Mi ddl e Devonian | imestone wiDihs tcriTohetoilMatrso.ccan materi al i nve

Mader has been collected in the

Mat efFi &t een specimens with 2%et hiorp soefc ttihoen sEicfodllieaxcnt efdr dm A
P. Bul tynck, B. Kauf mann, P.GiSweattieammmeof aMdadt he aut hMrra:k iAdf eat
el Mraki b A8 and A10, Mad né&i ekt Mankif b oMPOE 40PHiy®d ulbibhiaosy hr ¢
East MA7 and Ouahl ane OUl, aMA@R6BeerMAR6Tcr iMA2d7 3i,n t he | ow

MA2 75, MA2 76, MA2 79, MA281, edMARBY2pe MAxDInbandspemi ei ddl e

MA296. |l i mestones with <calceolids in
Mor occo, the species is only kn

Di agno®fAi spHdel espwifydt h umd t o 8A6f gsheamtias t atn . a

di ameter of 30 mm to 51 mm. Maj or septa reaching the centr

of the tabularium or slightly shorter. Mi nor septa traversi
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Family Disphyllidae Hill, 19B9scu3beomMoroccan materi al i nvest
cl osSepithoophyl [ fumor| wlcioawh tiit di ffer
Gen8pinophiwegtdbkkmnd, 1922 slightly greater number of septa.

t he di ssepS.memlt aasco wmgliR.t edr dwum
Type sBgci menoCGampyaphyl | um 6hghgepsam85) from the | ower Give
Schl ¢ter, 1889 from the middEief &6li veHtiildmr oifnt lGerBramgi.scHewe Lamn

in Germany. characterized by slender septa th
as well as by Il ess septa and row
Di agnSesel sGobert (2019) . S 0 me affini®iedl daenddveeipost arduum
(Birenheide & Soto, 1992) from th
Spinophyl |l gRobhatpui®B8) Portilla Formation in the Provinc
(Pl atlz,s i taxon is separated from the for me

yardarm carinae and once more by |
* 1988runcicarinulnwom. blsgpcqgur Rohart,

p277, pl3i4.35, figs Di str iTbhuet i Moarroccan specimens have
199%pinopéspl |l nmv. A Peddtehe pasd0bf plhe M, ddl e Givetian
figs, 7. Mad er . Out siSdpei nMprhoydd ausn bhawour bi
200T@mnophyl | (lRobhlaa¢oudumwBi8B) he Skbwé&de&Gi, veti an from the Boul o
p. 65, 1pdpl .1,3 Bl Bfgisgs in t he | ower Gi vetian from the
\Y 2003pinophyl |l umRoblaatourit9i&8 ne!l iCoermni um in Bel gium where it
Aubert, p.8u146., pl. 3, fiegsddaurds Formation and in the | ¢
% 2008&8pinophyl | uRobadratcout @8 &&3HauBar ¢hoypmeartoipohny.l | amc bl acabsbi in
al ., pol6. 1, figs upper Givetian of the Aachen Syn
201TruncicarinRbbmrb| ateB8sepir ®i $ai @aénthe species have been
et al ., fig. 77. Al borz Mountains in | ran.
201 %8pinophyl | gRpothbdratcout 88); Abassi et
al ., p. 5, pl .1, fig. ZenKesangxi 4st& akwaang, 1982
201 &8pinophyl | Rothbdratcout 88); Abassi et
al ., p. iR49, fig. 6A Type sped®iyes ori gi nalHa pd eostihgencaitai o

(Kuangxi)as egvama& Kuang, 1982 from
Hol otSyee.i men GFCL 4556 (Roh&ivetil@s88of pGuamsbi, ifni gChiX)a.

stored in the Department of Geology from the Facult® Libre de
Sciences at Lille, France. DBagrdalsi.ve quagoye actor Besgueédi,amn
Boul onnai s, France. Uni t c SDedpttaheof Grtivsoe torMemtser ,vaBliadd yr tdi |
Formation, | ower Givetian. Septa moderately to heavily carin

carinae, someti mes with some dege

Mat eFioak. speci mens with severnrhet hdmr aslelcittieosn.s Majldrectsegt by ofte
H. Hol l ard and P. Bultynck: t@QbuDraird s mEaMi ndAG6 seldA@&, t MAYETr sin

and MA375. Di ssepi mentarium <composed of sev

di ssepiments arranged in fl at | ay
Di agnAdss pecSipasnopfviyt humé6 t o 7b6orslept aofatt hae tabul ari um. Il ncompl
di ameter of 15 mm to 25 mm. tSelpulaae.l i ghtly dilated and carina

in the dissepimentarium with some yardarm carinae.
Kuangxisaptraea

Descr iTphtei oma.t er i al consists ¢l ai-kehpb&te or fragmentary,

coni cal and ceratoid coralla with |l ongitudinal ribs, growth |
and rejuvenescences,; their Mait @ n@neel acoleenybetwwebn th7T eemmsacd i
6 Omm. One specimen has an exHaolvliaared: cAadleircdeoubeddeMreadki by MA401 |
narrow peripheral pl atform. The thin outer wal/l is only 1l oca
preserved. Descr iTphtei om.l y speci men availabl e

The sept a ar e sl ender oman sdrieggaht ofy 1BiOl amrme dx 9 rmrheand a
di ssepimentarium with some d&mrodlblliyt,ess parneoseonanredctgdr dar nconf |

carinae especially at the peéarhirphugrhyo.utThenemaj drengeht d haughtbb
the tabul arium, reach the axiasbudfarti luen. coTrhad | smpob@a |beeaavre a u me
open space in its centre; bbeasi caxalally egmd g ammec aorcicnaasei oinna |t
di scontinuous and very rarelleygssr abpaldand. i M hiet smiimorer spat @a.

traverse the entire dissepi melnhtearmayno;r sempeétai meav e hayv eray dd ma
enter into the tabularium whtalkulté&riyumayTbhei coakiati mgest may

The dissepimentarium consictsved. 10Theéo mihor owsepotfa smaavers
gl obose dissepiments arrangeddi sisrephoneinz @amti aalm loayernveni erntes 00

part and inclined in its inmaere pamteti mesl avpedrati ngenhtguous
trabecul ae extend across theTheentdirss egii sneeapiame nutma rcionnms.i sfTe e o
tabul ae are incomplete and éehoepgatetidngseémitmemtt d ywhiocchc aasri eno naal
with horitoppaed axi alaparts.inclined at the border of the te
There are 74 to 76 or evewmer8d caépttaapeculcoe att amer sTdhel oc a
di ameter of the corallum range®smplteme l16almm ae &Rr2e mmes iThwel ar

width of he tabularium variepatbteeween 5.3 mm and 9 mm.



a® /-h9b9avle¥5[ 9 59h{bd !/bhwi! [Dh CawGaptl 9 a

There are 48 to 56 septa pearcpopaeal bcter Thesobomdi ameaéflita

from 35 mm to 40 mm. The wi dttthe odi g sreepitmmédmutl arriiwm amdi bec 6 me
7.8 mm to 10 mm. slightly beyond their entry i

Someti mes, they are discontinuc
Di scusSbBeonnvestigated Moroccanssepiomgnt s. vdmy tpraans wcarl e se
due to the | arge size of itsdieserpl Mmehes asd eiatss | y| eorbkerr ve®
numerous yardarm and zigzagwictalhh i an awve akThdeespeosfi ¢atoldr ss erecpl
sever al cerCyatdh cspddeyt!id éuwns e f 182l6e smajhor septa are restricte

a<. p | (alnwudnwi g, Cl 8 6meg e c&indae ruhnmetihdeey, ar e hardly projecting into
1963 from the Eifelian of t hae eEilfeealviHigl lasn ionp eGe rsnpaancye diens ctrhH
by BirenheG.demulltlieCedmumbaetrum mi1a®0 septa are only present in

from the upper Ei felian of tThe dibsésbpisnednet aof urh heo nBiirsd st
SynclinoriumCinaBgli®inemeseagnd 97 1s)s efpriome nt s and one row of h
the Givetian of A fKguhaanngi xsi tegent Ir aeat | y haareesw, symmetri cal fans

shows only rare affinitiekK. atthetnh.e Thpeecdifdes |@efvet hel hoif seskbt

bei chu@hMensk978) from the EifkbBlichened. SThadutabuha&€hama, wi de
whi ch has bekaplaostBhiegnikad 18®8%MmepyamrHe someti mes concave, a ||
(1978, p.136) and which is astThemeéedawet B8 smal B8r sept al Ipietre.
| ess Kauemtgax.i .t rmaesaemb| es al scoortahlel imaetse rriaanlg efsr ofmom 3. 2 mm t
the Frasnian of Nepal i dent itfh e dt abyulFd riigerh Wa rTii enst olrat weleQm 32
a¥X. petftdeEdwiards & Haime, 1851). As mentioned
by Chwemert (2002b, p. 31), tDbhiscuspeAcsd emse rktnioovmed nby hEr uempet
Givetian from the Devon i n Glrheaamin oBorhiytlaliusm vseirmp Ifsixenpé et By i tsh
septa with some spindle shapceads edifloart i tolne i Mot hhecamnmat @riral .
di ssepimentarium. often restricted to the dissepi!
the tabularium whereas their ta
Distribhue i crol Knmyngxfi apt r aheaas obeémcompl et e. There arTecfsome
coll ected in the | ower Givesimpdneiia omotr el temf 1993 Afeonhon h
Mr aki b, & er ,t hMo rMac c o . Moravia in Czech Republic, but
the holotype of the | atter spec
Family Phillipsastreidae Roetmee , haBBB8ypeqadldsrepedh & Tsien, 19
|l ower Givetian of the Pyrenees
GenlhBamnop®Peghleke, 1894 not well i dent pajRe M&klodvas khor 1956
the Givetian of the Holy Cross
Type sPgpcisemdbsequent designabonbyp orie Lcammrgal & i Beni bh t he hol ot
(1935, Thamn®phy!| Pemeskache89whifcrho mditThfcredsrismpblyeoxmhe t hi ckeni ng
Ei felian of the Graz area insiAdss rofa.t he horseshoe dissepim
Di agnSesel sBoeert, 2019. Di striblue i gnestionabl e Moroccan
coll ected in the | ower Gi veti an
ThamnoplyslilmpBireexe nst , 1993 Ger marhya,mnophyl lismosi mplkexwn in
(Pl aitBg 7 A Givetian from Northeast Sauer| al

cf.1993Fhamnophyl humsei mplEex efami, | p. S2phodfomhrenti dae Merri al
48c, pl Li3pl . fUwgsfigs
GenS8sphonoPiCoemtil $, 1914
Hol oiSpeei men9/BRc C3 ( Err &n,stpl .1969,3, fig. 4a
fidg8)stored in tPhad 2Gadlbd gigs sTeyhpees slpndBaotiiebsut gi n@a& r yoeph ylnlaita o
und Museum from the Universlietsyueaf , Mi{rB2tler p lianc e8depr mmmogpyhr eem:
Mi ddl e Givetian of the nort helasrm(gRMefs sniensgghuaeu s& nCl g uf & rorryd , s i 1t8u2d
9 km to the east of Brilon, amdNOFritherms(l1%aa83erpanB26Beambary
species. Ei felian of the New Yol
Mat efMiwal .speci mens with five thin sections <collected by
BKauf mann: Aferdou el Mr aki bDiPalpesinsdBoab®eS .t (2017)

Di agnfossipse Jihasnnofpwiytt h u3n2 t o I8 phemtop hatndni.s spubaequalis

di ameter of 4 mm to 6 mm. Ma(PRlrattBept@®®@)short or | eaving a br
open space in the centre of the tabul ari um. Tabul ae widel
spaced and of ten compl et e Damidvahoohre asiut baal 2 ope Allaitsinnreer sub
di ssepi ment s. referring to the nearly same | el
Descr iTghtei ooma.t er i al consists dfol owlyPhEaMp | ad 30iB2 | i(nBpsa coiénde n M
wher e corallites represent edolblyectreansbvyerid.e Hmldl alr @n gdiutruidnign
sections ar e scattered in Devomwich m&defr ¢t HbatMa xo .t oget her W
fragments of crinoids. The outer wal | i s thin and |l ocal l
preserved. Type |l ocalittowamnd Ghoetzam. of t

The septa@#amrmirmatreont hough a Mf a ki bs nrad éife,rs,p invadrdoec chva
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Mat effival speci mens with four HhlintSpepeit nemsSklbl 8ee@8s8d( Biyr éinhei d

Hol | ar d: Af erdou el Mrakib MA408dand MAdO0OFo(bChums@sphet i tut
TM554/ 1) . Mai n, Ger many:Se$detnitan itro Edaxet nor

along the road in the Esla valle
Di agndsspecSiigpgshomnfowhtr enfiD8 t oL olwledr speaprtta of t he Givetian Portill
at a diameter of 41 mm to 51 mm. Septa weakly dilated to thil
throughout their |l engt h. BotMatemMivelt speti memps awisthtorftqu rt hteh i maj

ones being slightly |l onger ®Bhadnybhbhk: mOmobr ione skasNo MAer0i7p haenrda
stereozone.

Di agnfossipseSiiphonfowihren84 sto 88 sep
Descr iTphtei oma.t er i al consists dfi amewberfr @a@§ me3rot amny tceer 4 8 o imadn. Bot h

coralla with |l ongitudinal r idbisl aatnedd aa nhde isghhotr th e tt viheee nmi 5O rmm nars
105 mm. The outer wall is | ocmaé¢dy PpNoesrueeperi pheral stereozol
The -maomi nate septa are weakly dilated in the main part of
the holotype where there is Deassi prihtenh onfmotsesruilaal. cTohnesyi sarse orfio sttwc
slender in the paratype withcar dlelwa smat h d pinmgo ¢ ai dii mrad gurliabrsi ta
some cases, the septa are avhectesd bleywaemn hBB dar lkannohe diS5anmm.i r
The major septa | eave a widprepenvedgaared isnl itghhete | yenthiekehedh:
corallum. Their axi al ends may hee-ndomi mate , septraedr erwbakluycdt
The minor septa are slightlg daoktmeditdarmnl itnhee. nhanj oorn eo rse@® c & m
they are occasionally contracdamdiemal quadrants. The major sep
There are no dissepiments. tfibecetabulaefarteh ec hcaorraacltleurni;z etdh ey
a wide horizont al axi al par tendpar tTlhye om mmav es,e pihwat amar eslhyrad em
their narrow outermost partssamet iimed irmedudedvatra ss pihree soudre rc ow
In some places of the hol otypelhetrhee atraeb unloa ed iasrsee pbirnoeknetns.. The t
There are about 108 to l1l4askepoadfboridiamealr anvifaldlpamt twowhi
51 mm. or irregul ar; their narrow outern
the outer wall
Di scusSiphonophrenti sesemlblaes ulanleire are 84 to 90 septa for a ¢
subgi &rhtaemper nowne, 1884) whvthse h!|l emayot gpehf4d mmmhien one spec.i
upper Givetian of South Devon in Great Britain has been
investigated by Smith & ThomEscuSEpgdonpphtehnls sHomead alby i chee
|l atter species differs by sh@retcéresmi nTfore séptmamndpeystmematdfc
t hin sept a. The corallum fraesmi gthedsuwpmheyny MBtyew #t198d) ods tihte i s
Sauerland in Germany assigndagdchebyi Mi&ysésilBAATudli @lsi nbe.sle) ntaad er i
subgi gantads 8. clsadaetyaal i s hgdsl9I®Al)y itseean mi xture of <coralla wi
figured by a polished transpveerrispeches ¢ c taifadn ¢aynpd @ @ ¢ il boafirg i wiud h n anl
fragment ; additionally, it hsmalvieary speaidmensephd. wihér etarea
affiniti®s dwehaegundloius specitnheinns Ssfeppbtoan.d pler e nitsi sd icsatnit nafurii schae d
mi ddl e Givetian of t he Hol g u bCaxeodsysa liMasu ngmd Iniseri nsepbhhnadumber
identified by Wr zog®BX, i{TRa0sO2 pr aplll.um3, by i weakly thicker sept
Enall ophrentsbopolvoni t@04). sBat t etrh erdii gpchirogniomghltr @meANiud ect a s 2&8€ 05
materi al of Sobolev (1904) ffrroomm ttthee G@ipweetriGh@irvaftni taNher co$cacod € asiMer
has | onger major septa reachd3.ngcanrmteabbareinciat e hafs tshé ghabyl awroir em,
is recognised by ZiB)oE& et alof (ROL2Rbordemgs. 3 A
Di striblue i aew species i s onDiys tkrn @ilwat | toma tihrev elsd wegrat ed Mor oc cC
Gi veti an from the Af er ddauer elr ohtr & bhieb baneef of i hhd hmi dlal e Gi v et
Mor occo. Mad er . ForSiphenopht enits skcawn abni
the Givetian from Asturias and th
SiphonophrenBiirsechaamitdad,r ik®78wel |l as in the upper Givetian fr ol

(Pl atlk,s B
GenHEpeal |l opXHrieretri,s 1993
* 1978i phonophrenn.i sspr.antBibrerchei de, p.
69, pl. 9, fig. 2. Type sByecdreisgi nabt desmbgddiwil 9 hmpl e x
nonl99Bi phonophrentBisreacapt dklr8i4dZm7f8rrom the Givetian of New Yor |
May , p. 28, fig. 13.
pp.199&i phonophrentBisrenhat dbDiiactp@®8Iliist ary rugose corals. Sept
Wan g, p . 374, pl 1i3p)] .fO®gsi hat8, apd. mBrefbgsl ess dil ated
figs 1, 3Li2ppgl.. 110, ffiiggwilt,h pthi dRendd gperi pher al ends t
i2pl. 13, fig. 1 (non Mhjo7,setpga Reaphing,thegaxks pf .
10, fig. 2B4plp.l .13b,) . f ifgsMs nor septa of wvariable | ength. O
nonl99%i phonopchfrceamttigsbr Schar ©dda d&ssepi ments. Tabul ae compl ete
Kazmierczak, p. 98, pl cohyvekigor lirregul ar axi al part v
pp.200Bbh phonophrentBisrecaeri dbdreifcra@8sed in the centre.
Schr°der, p. 2892. F)ig. 2.5 (non fig.
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Enall ophr ent(iGyg rciocrhni f1o8ron6i)s nd® {GNFa3dINILKAO YR LI fFS206A:
(Pl aify 7E

The materi al investigated her e

* 189®I1 ot hrophyl IlLiem. givppanf eGimv st i an | ocddhdr tiemsMorfoddhde| Macr o

G¢rich, p. 3476, pl. 3, Giwvegesian boundary (Fig. 2). It
200Bb ot hrophy!l | uwmara@adrgnainfte@rsminsot very abundant.

G¢grich 1896; Schro°oder, pHel2i6dphy!l | um snoglhe abnleysepeci e

200Enallophrenti  G¢egcorcmhmi f AdiB@iI6 pur l ocaliti®Baert dcdust hkeo cukpef

Wr zogek, p. 1296, pl . 2cohiogent Zone of Quahl ane, at

Af erdou el Mr aki b, in the | ower

Neot$peci men Gl US381 SD 21_18ndieat grnateedbabsye Worfzofflk& mi ddl e
(2002, p. 2864 npdl st Brefli ga tihred iDeegtagRtombyytn adhfea URB. rvheerocawsd & n t
Earth Sciences from the Si IZoxntda h i dJmh wlelr ismht an® gahtt a 6 0 dreewi eoch,

Pol and. Lower Givetian cor a$c hbra®ndkesr o0& Karz mi eXrXdzZlad kX XI( 1199 @},
Skagdgy, in the Holy Cross MouRadlay gasat Pwldoamaed mofr e@wsdlsl andd. Besi
moghrabsekh®mewn in the Givetian

Mat effival speci mens with four (Hhigq. s8rti acsoc dl IngeAuehde Baryi ¢Ha 9 §
Hol l ard and P. Bultynck: Ou Dradgist i EasalHMAZ ofpihldr | A3ImGnks. Dan a
considered as typical of East e
Di agnfssipse Einad | ofwht éint7i2s t o 1f0r0e cpeeprita amdarepresented by mal
di ameter of 28 mm to 46 mm. BISh®&8;t @iinwer ,sePpd &®7; Thaomdrate & i D en

variable pattern. Stringophyllumanddzmanhihopmyl I
heter opdhheyddmpmni ed by a AN.ew s
Descr iTghtei oma.t er i al consists wéer mwaultarememteanry ngolfiotrarcyorr el

coralla whose height varies Geetmaegn 236 memAabdn®d( Bngn2 Zodfei g
l ongest of them is ceratoidtiwéeyhodowmmgi & eadoveed litame bhBiufaaldir agnr «
l'ines and it is affected bysirdeej uwwfentelse eBrcerantTh8y maltiero rwauln
nearly continuous. wider stratigraphic extension i
The sept-@aarairreatreonand sl i ghGilyetdiidmt @ed; tthheey EimB8d#Ir i nHgdphsy. | |

become thinner at their axi adcamtdiss c dAimsd prhroemsod mts siud at hes @ibwse
in one speci men. Stereoplasma i shéoc@zégh prReespeunbt! itcet weKeert t t
septa at the periphery of t Aeaontihephyyslplewcrihraés e t beereong lemvé psoempt t ead
characterized by a dark mediAwbeéime (20H&) maijnort sept ® weeacphar
or |l ess the centre of the t&kwmmawuirunm nwhMauer itthaenriea.i sTwo deetplo
stereopl asma. The minor septaeatefiredudend ttlbe spowes o3I vel
segments; they are occasionaAt gl aplsynlt,ummr en@arxeé snamt ed by a be
There ar e no di ssepiment shasThleeemnl odef iared imcotmpd etpper
tabul ae are often broken wit(Biaewhdedeont@&4 0THh &éhjcpatviyelh leauxri
part. si mpclaenx be compared with the ma
There are 88 to 96 septa faohiahdiccameasr f odbm3 2 hnem miod @18e mrG.i

Spinophyl |l bams bbaeonurecogni zed a

Di scuddsieont.wo Moroccan specimedd!| ec oGnivregt i amomf OOu Dri ss Eas
Driss East are very <c¢lose tloowtelre GPwoleitsmnmatf ertihael Bmoful Wnnai
(2002) wher e t he outer wal Veriys apomedanmesat thhekeop offhetyhi
resemble some coralla from tthhee DS amment | S¢g-At b é& D riidde@nOt &p eendl t ¢
Siphonophrent{(bvarilagebhasdsh) cihry PbddearppEerr99®i,veti an of the
pl . 6, figs 7i8)Ho5wne vpelr., 7t,hifsi g{seébrdhlri°mde rdi f2f0ebrlsa) and in the Gi
frcEmall ophr entbiys acowindegd oopné s nspaaea (Abasei et al. 2014a, 2|
centre of the tabularium and Pwriuol 4gihrep IMorr otcckawnl anea.t elrti ad h
be better Sapbogoaoapldr emftBisr elnthididdeen nBasi n. TIBitg iingotpheg | ¢ aasne cfoc
1978) from the | ower to middalne.Gipeddesumiradfngt haet LOovahlPamei m
in Spain desAwrbiebed (Y 1Tgen n whiheae M@Giseahbphybfhmbé&bheémannpil ect
Zemmour in Mauritania and cotnep deorfedt bg Peeidfideelri a(nl1989) Afse rode
of the s¥$¥nomemgebAschal caady Maernetni noonf@uyeAd e t , 2022 is well

Coedubert (2005, 2017) , the baept @f of hda hmi dhdolleot Gipweetdfan fr c
belgebédsomi ¢he Givetian of tcloe aGmanydd 4 Pealsleirn MWLIPIg oacnodn u
are much t hi cSkerkutlhl amh ntohaons eb doRedldled ,t H®P®99) descri bed by Ped
S. bel gélaschhei ctaypAéd t apeplphiacaie speMicnikauforffarnonmm t hi s | ocal it
1955. At t he specific | evelsameé heutccoroapl,l umediderom( 1 B3 ) u ppple.r
Givetian of Asturias in Spahasifilgst e &Stitepdhoongoopr Sacl bl nat dosfr b e 2 @ €
fig. Eob) omlsmpentsihsows many sihmiull ar ibtei ebse Swietkhu leakss daegxnpel da i thee d

Enall ophrentis corniformis systematSi pheprmophr enit$ skna&whl man

|l ower to middle Givetian of the
Di str iTohuet itoma i nvestigated Moheocmbaddlspetbmamppecommd veti an o
from the base of the middleaGiordi mfulbedr tO®GE Phlbm)e.p EasHt i
Mad er . FoEnahkopkséntiiss omd rynikénooavmo sher Spanish species from

in the | ower Givetian from theomoPyoCroee KBuntahesden R&I7TS
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AFERDOU MADENE
OU DRISS EAST OUAHLANE
EL MRAKIB EL MRAKIB
MIDDLE GIVETIAN
X X X X X X X X X
LOWER GIVETIAN X X X X X X
X X X

x
x
x
x
x

UPPER EIFELIAN

LOWER EIFELIAN CSEGgO® S ko) S SSSoasS | 28530
ESS93%EYZ g 3 ESo0S0a3g8L | £e2835
S5c3c8% g 3 ® 53QSECSSE|S39ET®
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= = Q = £ 90 = =
£8558%¢ % 5 e5g5555=¢8 55555
S35 58S : = S>5583s58g8|s33e%
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SIS €< Q SSTHSIEINSTF | D822
o S L g S Re) S5 QEL "S£Sc | E5R¢FESL
S £8% £38 g s T82 SY | B35S
3 7 s 8F a3
= < <
FiguSéeratigraphic distribution for the taxadefr rnungesd i gartaelds hied en tni. f i
BELGIUM, POLAND IRAN
FRANCE AND | AND CZECH | SPAIN | MAURITANIA AND CHINA
GERMANY REPUBLIC AFGHANISTAN
Atelophyllum maximum X
Stringophyllum acanthicum X
Acanthophyllum heterophyllum X X
Acanthophyllum vermiculare X
Heliophyllum moghrabiense X
Spinophyllum blacourti X X
Thamnophyllum cf. simplex X
Siphonophrentis cantabrica X X
Enallophrentis corniformis X

Fi gurGeoraphic occurrences of Mi ddder Debvoearivaend riurg odief fceorreadts o awmt rtihee
Asi a.

Ou Driss East; this taxon hamse beelKo nwpledhae! |byesetnr ac¢ ®ldl ebcyt eWa nigr
(1994) , in the wupper Gi vet i Kina ppfe r Wensat edchiodpraurninlaZrmsnien i @hii rca.t i n
Additionally, I h av eE noablslea prheGdie watti is@u . DThAsdEaat 8phymmbuome#9 in
corni bocmrsing in the | ower tGievelodwenr obDewcdcrei athol gndr obhe Eifel

Mountains in PolandS{pWwheoogphkQheimirQ® )RusAs afand nei ghbouring coi
subaequiati 8s a new species adfclLeiamhdRddBr)e ntTihdkes gemasents iad so
the | ower Givetian of Aferdoaf eAudMtalkl ba Awi tZlhleinhe 19@®elci elsn Be |
Among the materi al investi daséeédahbpbyblemhememasoined byg Dea a
corals are restricte&datingxi adtnp aentei dwlwaer Eolf@hii@a: Wancennes Fi
sp. at AferddéduselraMsepkyhbl amdidheneDienlant Synclinori um.

Mr akdhwangxi st &a&aang, 1982 hag oanl rae apdayl atkeeoggre o gr apdliec Baisnin o
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Pl atAiDMarennophyl | nm &B.ufWwanont ype, Il RSc NB al13912, Af erdou el Mr ak
CiD. Paratype, |l RSc NB al1l3913, Af erdou el EIMiSdakiimgaABhylt Ir(akmrseacehs, a &1 8a8n5
|l RScNB al3916, Quahl ane MA284; GitHrSatnrsivnegrospeh yahn du sipopnecg@idteuad iyrpeel, sl eRcStciNdBn
East MA725; transverse and longitudinal sections.
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Pl at eiB2At eAophyl |l UBchhygt ;mom 1882). Il RSc NB al3915, Af erdou el Mr aki b
Cib.MarennopgHikdd fuma.nns p. Il RScNB al3914, Ou Dri ss EastEiTHMAMM4i; n gtorpahnyslvleur ns
pedder isHp.. Hol ot ype, |l RScNB al13918, Ou Dri ss HBhastPaMA25y;p et,r a nRsSvceNrBs ea 1a3n9

East MA40; transverse and |l ongitudinal sections.


















