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The Oppeliidae of theAcanthicumZone (Upper Kimmeridgian) from Mount
Crussol (Ardéche, France): ontogeny, variability and dimorphism of the genera
Taramellicerasand Streblites(Ammonoidea)
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Abstract

The Kimmeridgian outcrops of the Mount Crussol (in Ardeche), already long known for their abarmdaonhites, contaimany
Oppeliidae. The study of the Acanthicum Zone (Upper Kimmeridgian) enablesasciade that the microconchsTeramelliceras
compsum(OpPEL) and Streblites weinlandi(OPPEL) correspond to forms previously described by the author&lashiceras
(Lingulaticerag crenosunQUENSTEDTandCreniceras dentatuffREINECKE 7KH VWXG\ Rl D VLIJQLAFDQW VDPSOH
leads to treat both. compsunfOPPEL) and 7 SV H X G R AFAJRERAY %vB morphological elements from the same paleobiological
species. This is the same f8r weinlandi(OPPEL) andS. levipictus(FONTANNES), which are morphologically very close. Finally,

studying thegenera’s variability highlights mechanisms underlying it (heterochrony of the development and “laws'riatiooya
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Résumé

Les Oppeliidae de la zone a Acanthicum (Kimméridgien supérieude la montagne de Crussol (Ardeche, France): ontogenése,

variabilité et dimorphisme des genresTaramelliceraset Streblites(Ammonoidea).- /HV DIAHXUHPHQWYV GX .LPPpUL
montagne de Crussol (Ardeche), bien connus pour leur richesse en ammonites depuipdprgietiennent en particulier une
DERQGDQWH IDXQH G-2SSHOLLGDH /HXU pWXGH SRROHX O D S|RQMHWS GD QWIXKEG XB T.XR |
deTaramelliceras compsu(@rPpPEL) etStreblites weinlandioOpPEL FRUUHVSRQGHQW j GHV IRUPHV GpFULWHV ¢
comme des représentants respectifSidehiceraqLingulaticerag crenosunQUENSTEDTetCreniceras dentatufREINECKE). L'étude

G-XQ pFKDQWLOORQ LPSRUWDQW SURYHQDQW G - XRcatpshipPREL) bt V SNUHHL.@ RVA A RXQROVXU
(FAvRe FRPPH GHX[ H[SUHVVLRQV PRUSKRORJLTXHV GHNO®HPRP PrE MBIFRE(BPFEDP Op RELR (
etS. levipictugFONTANNES TXL VRQW GH PRUSKRORJLHV WUQV SURFKBUYHMWARAUPHWNEB H BW
PYLGHQFH OHV PpFDQLVPHYV TXL OD VRXV WHQGHQW KpWpRAGFKURQLHYV GX GpYHC

Mots-clés
Ammonoidea; OppeliidaeTaramelliceras Streblites Ochetoceras .LPPpULGJLHQ VXSpULHXU -XUDVVLTXH
Ardeche (France).

[. INTRODUCTION monographs, but in a very typological way and without

a very accurate stratigraphic calibration because of
The historical site of the Mount Crussol (Fig. 1 and 2) their ancient collection (no bed-by-bed tracking). Since
has provided many Kimmeridgian ammonites to the then, several works have highlighted the importance of
SUHYLRXV DXWKRUV ZLWK D VLIQKAFRDQWUSNSWF ERR WYY UWXBMHGE W\ ZL)\
by the representatives of the family Oppeliidae various agesHOLDER, 1955; PALFRAMAN, 1966), and
DouviLLE, 1890. This family was particularly studied by  the existence of a probably sexual dimorphism for that

DUMORTIER & FONTANNES (1876) and theRONTANNES family (PALFRAMAN, 1966; MAKOWSKI, 1962; ZEGLER,
(1879). Many species of the gendaramellicerasDEL 1974; QUEREILHAC, 2009; KEuPP & RIEDEL, 2009). In
CAMPANA, 1904, Streblites HYATT, 1900, Creniceras the main case afaramellicerasHOLDER (1955) brought
MUNIER-CHALMAS, 1892, Glochiceras HYATT, 1900 together different species in large morphological and

and OchetoceradHAuG, 1855 were described in their  stratigraphic groups illustrating the polymorphism of this
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genus. This applies to the broad grougafamelliceras Submediterranean realm developed by tReench
compsum(OpPPEL, 1863) at the Upper Kimmeridgian.  Group for the Study of the JurassiEIANTZPERGUES
In genusStreblites ZIEGLER UHFRJQL]HGet\aR P997), completed and updated with the works of

microconchscorresponding to forms assigned to the SCHWEIGERT(1999) anBAIER & SCHWEIGERT (2001).
species Creniceras dentatuin(REINECKE, 1818); he
noted that the stratigraphic range of ger8igeblites
coincides exactly with that ofC. dentaturh( REINECKE). [Il. GEOLOGICAL AND BIOSTRATIGRAPHICAL

SETTING
The recent harvest (C.B. & P.B.) of many Oppeliidae,
done with a good stratigraphic tracking in the lower part of The historic area of Mount Crussol is located in Ardéche,
the Upper Kimmeridgian in Mount Crussol, now allowss RQ WKH ZHVWHUQ ADQN RI WKH 5K{Ql
XV WR FRQVLGHU WKHLU SDOHRQWRIO RXH B® {QHY, M2 HREURD AYSHHEEBWF M XV
level of the Acanthicum Zone (Upper Kimmeridgian) 'U{PH )UDQFH 7KLV PRXQW ULVLQJ
WDNLQJ LQWR DFFRXQW WKH LQ\WEBas eafchradus MasklfLsDriour@éedyy QDajeGary
modern concept of the species in paleontology. The DOOXYLXP RI WKH JUHDW SODLQ RI 9
biostratigraphic framework used in this work (Fig. 3) site has long been known for its fossils abundance, and
UHVXPHVY WKH .LPPHULGJLDQ VW DhOn@DusGubRsg Dowdrdps) ddiirlg ¥hokhHToarcian to
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Fig. 2: Localisation of the outcrop sections of Mount Crussol (fkaroPs S 7KH ODOOHW TXDUU\ LV )
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" Mediterranean province Submediterranean province
ED (Southern Spain, NE Italy) (Northern Spain, SE France, Swabia-Franconia)
g Zones Subzones and Zones Subzones Horizons
7 horizons
Rebouletianum
Ulmense Hoelderi
Zio-Wepferi
o _ R
= Beckeri/ Beckeri Setaturn Ornatum
%D Pressulum -
5 Minutum
= -
E Subeumela Kiderleni
% _______ T Pedinopleura
2.
§ Cavouri Pseudomutabilis
Compsum/ Heimi
Acanthicum Lpry1 Acanthicum
Longispinum
- Uhlandi Uhlandi
]?I“”S.‘“E./ — Divisum — Balderum
erbient Divisum Divisum
= -
= _ Perayensis
2 Stenonis L . Semistriatum
= othari Hypselocyclum
= .
= Strombecki Hypselocyclum Discoidale
= . . Hippolytense
7 Raschii Hippolytense L ussasense
- N
§ . Guilherandense Guilherandense
5 Platynota Trenerites Thieuloyi
— {Desmoides) Platynota . Desmoides
: Desmoides )
Silenum Enayi
Polygyratus Amoeboceras

Fig. 3: Zonation of the Kimmeridgian (frorlaNTZPERGUESEL al., 1997).

Tithonian can be observed. However the massif bulk is However, the sections he published do not exceed the
made of limestones and marls from the Oxfordian and top of the Divisum Zone. In our work, the most recent
WKH .LPPHULGJLDQ VWDJHV 7KDQ Nevelg/ Bf BFhDI® \s&{ib@s Were LtahipkeédDuging the
ZHOO DV QDWXUDO RXWFURSV WK HarkeHlnbeng KFidR B Wi B) VAdcabdihyARrORS F D Q
be observed (Fig. 2). The Jurassic of Mount Crussol has the Acanthicum Zone (and thus the base of Upper
EHHQ WKH VXEMHFW RI QXPHURXV KiRtdevidgiahRsGaHs Do® Beg NAV17B,Hub Beds No.
(SAUTIER, 1854; LORY, 1860; @PEL, 1865; HIGUENIN, 175 to 178 form a very thick and currently inaccessible
1874; DUMORTIER & FONTANNES, 1876; FONTANNES, set that cannot be studied in our work. The Acanthicum
1879; RCHE & RomAN, 1921; FPOMAN, 1950 - see Zone continues at least to the bed No. 197, but its upper
HOLDER & ZIEGLER, 1959 for a complete biography) OLPLW VWLOO KDV WR EH FODULAHG
and more recently bATROPS (1982) who focused his

research on the Lower Kimmeridgian. The Oppeliidae studied in this work are mainly from the
The log sections given b&TROPS (1982, p. 275-291, orderly working of beds No. 193 and 195 which form
table 46-47) are a valuable and indispensable basis in a thin and easily accessible bundle containing abundant
the study of the Kimmeridgian of the Mount Crussol. fauna. These levels are particularly visible around spot
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Fig. 4: Section of the Acanthicum Zone of Mount Crussol.

Fig. 5: Outcrop section of the Acanthicum Zone of the Mallet
TXDUU\

1R DQG DW WKH WRS RI WKH JUHD
2, 4-5). Oppeliidae and Aspidoceratidae are predominant

in the ammonite fauna of those beds (Fig. 6 and 7):
Oppeliidae such a3aramelliceras compsunfOPPEL,

1863) ([M] & [m]), Streblites weinland{OpPPEL, 1863)

(IM] & [m]), Ochetoceras canaliferurfOPPEL, 1863),

and AspidoceratidaeAspidoceras acanthicurfOPPEL,

30 ;, AOrthaspidoceras lallierianum
(D’ORBIGNY 30 ;,,Sulngriacyclodorsata
(MOESCH 30 ;,, AJ NebiadikesDUH DO
hospes(NEUMAYR 30 ;, Ngbrodites
gr. agrigentinus (GEMMELLARO 30 ;,, Al
1), representatives of the genusiscosphinctoides
OLORIZ 30 ;, Al 30 ;,, AJ C

Aulacostephanus phorcEONTANNES, 1876) (PI. XIlI,
AJ  Phylloceras praeposteriurFONTANNES, 1875)

30 ;, APJaff. VD[R QNHMAR, 1871 (PI. X,
AJ Holcophylloceras polyolcuBENECKE, 1866) (PI.
.., AJ Ptychophylloceras ptychoicu(@UENSTEDT,

30 ;, AlLytoceras polycyclulEUMAYR,

30 ;,, Al DQG WKHUH DUH DC
with sinuous septaPseudaganidesf. pseudaganiticus
(SCHLOTHEIM @ 30 ;, Al $1HZ EHO

gastropods and bivalves complete the fauna.
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Fig. 6: The ammonites’ genera in bed No. 193 (N=212).

lll. GOALS AND METHODS name. This approach is particularly convenient if the
intermediaries between various possible morphotypes are
The choice of a “paleobiological” approach UHFRJQL]JHG LQWUDVSHFLAF SRO\PRU

Species concept in paleontology has undergone AUVW JODQFH WKH SDOHRELRORJLFDO
VLIQLAFDQW FKDQJHV VLQFH WK H appdrgnioss b dighal Rlth&\hxokbhdogieh Qo it
century when the “typological species” was still largely LW DFWXDOO\ KDV PRUH EHQHAWYV WK
used. Since the 1950s, this concept has been graduallyapproach: it can provide a coherent explanation for the
supplanted by other approaches incorporating more strong variability observed within some fossil samples

biological and evolutionary criteria (GNTANT, 1952, (disparity), especially within the ammoniteBINTANT,
1963, 1965, 1966, 1969, 1980;ACOMON, 1963; 1976; KENNEDY & COBBAN, 1976; MORARD & GUEX,
WESTERMANN, 1966; MAYR, 1974, 1982; IENNEDY & 2003; MURVILLE & CRONIER, 2003, 2005; GANDLER
CoBBAN, 1976; MAHE & DEVILLERS, 1983; GIALINE & & CALLOMON, 2009; BEeRT, 2004, 2009), it can
MARCHAND, 2002; MARCHAND & DOMMERGUES 2008; provide credible models explaining their evolutionary
CHANDLER & CALLOMON, 2009; BeRT, 2009. As the trends WESTERMANN, 1966; DDMMERGUES et al,

interfertility criterion is inaccessible in paleontology, a 1986; GIALINE & MARCHAND, 2002; GuLD, 2002;
researcher wishing to study a sample of ammonites in a MARCHAND & DOMMERGUES 2009, or it can identify
way “as biologically as possible” (here “paleobiological”) morphological features that can be used as biochronologic
must base his study on a large-scaled sample in an markers (egMIARCHAND, 1986; BONNOT, 1995; EBERT,
isochronously and geographically restricted area. 2004; BERT & DELANOY, 2009; BeRT et al, 2009) and

In case of an interbreeding population the variability is not which may otherwise be entirely unnoticd8ERSAC &

at random and it is often close to a Gaussian distribution. BERT, work in progress).

When a sample shows this kind of continuity, it can Applied here, the paleobiological approach enables a new
be reasonably considered (parsimonious hypothesis) XQGHUVWDQGLQJ RI WKH LQWUDVSHFL
as part of a population of individuals belonging to the and their extent for the Oppeliidae at the base of the
VDPH VSHFLAF HQWLW\ DQG WKXVUppa&fKidnhe&idgisD[RQ UDWKHU WKDQ

a multitude of taxa in which every slightly different

individual begins the designation of a new “species”
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Fig. 7: The ammonites’ genera in bed No. 195 (N=176).

Biometrics

To provide the basis for a paleobiological study, biometric

measurements found in Tables 1-5 (cf. Annex) were

SHUIRUPHG XVLQJ D VSHFLAF SURWRFRO )LJ 7TUDGLWLRQDO
measurements of diametdd ( VL]H RI XBELOLFXV

height ) and width YW) of the whorls were generally

PDGH DW WKUHH RU IRXU GLIITIHUHQW GLDPHWHUV 7KH DQJOH LV
measured between the largest diameter and the studied

diameter, when in bold it locates the beginning of the

adult body chamber if it is present and if the last suture

lines are visible. Adult§aramelliceras DUH UHFRJQL]JHG

as secondary ribs that were fading and then disappeared,

and adultsStrebltes DUH UHFRJQL]JHG DV D WDEXODU YHQWUDO

area that was appearing.
ForTaramellicerasnacroconchs (ribbed and tuberculate)
and Ochetocerag(ribbed only), the parameteidpr/2,
Nsr/2 and Nt/2 respectively indicate the number of
primary ribs, secondary ribs and of tubercles at half
turn in function of diameter. In contrast, the weakly
developed and very thin ribs &treblitesmacroconchs
and of microconchs (oTaramellicerasand Strebliteg
can hardly ever be seen, and could not be counted.

The ammonite material is actually housed in the o
collections of the members of tBgoupe de recherche en Suborder Ammonitina HYATT, 1889
Paléontologie et biostratigraphie des Ammoni@sP.A Superfamily HaploceratoideaZITTEL , 1884
2 KHDG RFA#IHO DaMure-Argens, Frangend Family Oppeliidae DOUVILLE , 1890

it is actually available for consultation to its collectors. Subfamily Taramelliceratinae SPATH, 1928

JLJ ([SODQDWRU\ GLDJUDP RI PHDVXUHP
studied.

IV. PALAEONTOLOGICAL AND SYSTEMATIC
STUDY
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GenusTaramellicerasDEL CAMPANA, 1904
Type species Ammonites trachinotuSPPEL, 1863

Taramelliceras compsunfOPPEL, 1863)

30 , Al 30 ,, Al 30

,9 Al 30 9 Al 30 9,
30 9,,, Al

Synonymy

Morph compsum[M] (= macroconch)

1849. $PPRQLWHY AH[XRAOXVssgc RVWDW XV

QUENSTEDT SO Al
Ammonites compsu®yv. sp. -OPPEL p. 215, pl.
Al
Ammonites holbeimov. sp. -OPPEL, p. 213.
Oppelia holbeini{OPPEL, 1863). -NEUMAYR, p.
SO Al
$PPRQLWH VMUKSTERRIS30V-FAVRE,
SO Al
Ammonites (Oppelig A H[XR WIKNSTER
1830.-FAVRE SO Al
Ammonites(Oppelig holbeini OpPEL, 1863. -
LorioL S SO Al
Ammonites (Oppelig greenackeri MOESCH
1865.-LORIOL S SO nonASO
2.
Ammonites(Oppelig holbeini OpPEL, 1863. -
FAVRE S SO Al
AmmonitegOppelid SV H X G R AkbyXsR.V X V
FAVRE S SO Al SO
Oppelia compsdOPPEL, 1863). -HERBICH, p.
150, pl. 5.
Oppelia kochinov. sp. HERBICH, p. 151, pl. 6,
Al
Oppelia compsdOPPEL, 1863). -FONTANNES,
S SO Al
Oppelia franciscananov. sp. -FONTANNES, p.
SO Al
Oppelia holbeini(OPPEL, 1863). -FONTANNES,
S SO Al
$PPRQLWHYV AH[QUBNgXM, 1849DV
QUENSTEDT S SO AJ

* 1863.

1863.
1873.

? 1875.
? 1876.
1876.

pars 1877.

Al
1877.
1877.
1878.
? 1878.
1879.
? 879.
1879.
1887.

pars 1887.

QUENSTEDT S SO AJ nén

SO ed AJ

1HXPD\ULD SVH¥E&REARBIWRYD

CHOFFAT S SO Al

Oppelia comps#OPPEL, 1863). -CANAVARI, p.
SO Al

? 1893.
1896.
pars 1905.
- DEL CAMPANA S SO
Al
Taramellicerasaff. holbeini (OpPPEL, 1863). -
SPATH SO Al
? 1927-1933.Taramellicerascf. compsum(OpPPEL, 1863). -
SPATH SO Al
Oppelia (Taramellicera3 holbeini (OPPEL
1863). -DACQUE SO AJ
Oppelia holbeini(OPPEL, 1863). -TRAUTH, pl.
Al
Oppelia holbeini(OPPEL, 1863).
Al

Adnpl.
non 1928.
1934.
1938.

1941. -DISLER, pl.

?

?

non

nof J

?

$PPRQLWHYV AH[XRVO({VSSEUDVVDWXZDOZ.

?

7DUDPHOOLFHUD V(FAM# X8ZBAH[XRV XV

C. BAUDOUIN, P. BOSELLI & D. BERT

1955. Taramelliceras (Taramellicera$
(OPPEL, 1863). HOLDER S SO
Taramelliceras (Taramellicera®

SVHXGRA EF[-\\)RR, MBA7). -HOLDER, p.

compsum
Al
1955.

'61855 @ramc}eé&eras (Taramellicera®
R AH[X R NoX. Bsp. WiDLB#ROpH
Al
Taramelllceras (Taramellicera®
(OPPEL, 1863). -ANDELKOVIC S
SO Al SO
AJ

1966. compsum
SO

Al

Al
SO

1966. Taramelliceras(Taramellicera} SVHXGRAH[XR
sum(FAVRE, 1877). -ANDELKOVIC, p. 28, pl. 3,
AJ SO AJ
1970. Taramelliceras compsum(OpPPEL, 1863). -
BANTZ S SO Al
1978. Taramelliceras (Taramelliceray compsum
(OPPEL 1863). -OLORIZ S SO Al
1979. Taramelliceras (Taramellicera} compsum

compsun{OPPEL, 1863). -SAPUNOV, p. 48, pl.
AlJ

Taramelliceras (Taramelliceray compsum
holbeini (OPPEL 1863). -SAPUNOV, p. 49, pl. 9,
Al

Taramelliceras (Taramellicera} franciscanum
(FONTANNES, 1879). -SapuNov, p. 50, pl. 10,
AJ D E D E
Taramelliceras (Taramellicera®
(OPPEL, 1863). -SARTI S
Taramelliceras (Taramellicera®
(OPPEL 1863). -FINKEL S Al
Taramelliceras (Taramelliceray compsum
compsum (OPPEL, 1863) kochi morphotype
(HERBICH, 1878). -SARTI S SO

1979.

1979.

1986. compsum
SO Al

1992. compsum

1993.

AJ

1993. Taramelliceras(Taramelliceray SVHXGRAH[XR
sum(FAVRE, 1877). -SARTI S SO Al
1994. Taramelliceras (Taramelliceray compsum

(OPPEL, 1863). -SCHLEGELMILCH, p. 36, pl. 10,

AJ SO Al

Taramelliceras(Taramellicera} SVHXGRAH[XR

sus(FAVRE, 1877). -SCHLEGELMILCH, p. 36, pl.

Al

Taramelliceras (Taramelliceray compsum

compsun{OPPEL, 1863). -PAvIA & CRESTA p.
AJ

Taramelliceras (Taramelliceray compsum

holbeini (OPPEL, 1863). -PAvIA & CRESTA p.
Al

Taramelliceras (Taramelliceray compsum

kochi(OPPEL 1863). -PaviA & CRESTA p. 219,

AJ

1994.

2002.

2002.

Morph crenosum[m] (= microconch)

*

pars 1958. Glochiceras

1887. Glochiceras crenosumov. sp. -QUENSTEDT, p.
SO AJ

(Lingulaticerag crenosum
(QUENSTEDT, 1958). -ZIEGLER, p. 136, pl. 13,
Al non AJ

1994. Glochiceras  (Lingulaticerag crenosum
(QUENSTEDT, 1958). -SCHLEGELMILCH, p. 54,
SO AJ
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Remark: for a complete synonymies’ list of the
GEMMELLARO’s work, refer to the revision d?avia &
CRESTA (2002).
Lectotype: RULJLQDO A DxkrgiD(M86R,Qol. E\
Al D E OHFWRW\SBa@erk®d&VLWHG LQ WKH

Staatssammlung fiir Paldontologie und historische
Geologie Munich (cf. SaRTI, 1986). A lectotype cast,
seen by one of us (D.B.), from tiNational Natural of
History MuseumLQ 3DULV LV AJXUHG 30 , Al
Type locality: Swabian Jura (Wirttemberg), Germany.
Type stratum: "ODOP IRUPDWLRQ :HLVVMXUD 'HOWDu
Geographic distribution: Taramelliceras compsum
(OpPEL, 1863), as considered in this work, is a species
from the Mediterranean and Sub-Mediterranean realm:
it was reported in SpairO(oRiz, 1978), Italy GARTI,
1986, 1993), Germany (Swabia and Francori@l-DER,

6 ZLW]HRA®RE Q&7), in Southeastern
France FONTANNES 1979; RAVRE, 1877; this work),
and probably in YugoslavisANDELKOvVIC, 1966) and
Bulgaria GApuNov, 1979). It may also be found in
Portugal CHOFFAT, 1893) and India (KachchhSpATH,
1928).
Stratigraphic distribution: Taramelliceras compsum
(OpPEL 1863) appears in the lower part of the Acanthicum
Zone in the Mount Crussol. The specimens studied in this Fig. 9: Taramelliceras compsuntOPPEL, 1863) [M], whorl

work are exclusively from beds No. 193 and 195. sections,=1; a: specimen No. cru088, cdlosELL; b:
HOLDER (1955), HANTZPERGUES et al. (1997) and specimen No. crl026, coBAUDOUIN; c: specimen No.
SARTI (1993) also agreedraramelliceras compsum crl135, coll. BAUDOUIN; d: specimen No. crl136, coll.
(OPPEL, 1863) appears in the Acanthicum Zone, but BAUDOUIN.

its extension into the Upper Kimmeridgian varies

according to the authors. In the sub-Mediterranean realm,

HANTZPERGUESet al.indicated that this species can only ~ Which is relatively compressed(D between 0.24 and

be found in the lower part of the Pseudomutabilis Zone, 0.38, average of 0.31) and with relatively high whorls

while for HOLDER it can be found W KDW ZKROH (iKI® petwggn 0.42 and 0.62, average of 0.88H

Germany. FOISCHERZINGER (persona] Communication), between 0.45 and 0.78, average of 058) Adult specimens

the species is still present in the uppermost part of the ZKLFK FDQ EH UHFRJQL]HG DV WKHL
Pseudomutabilis Zone in Swabia (SW Germany). In Italy sometimes their tubercles disappeared, have complete
(Mediterranean realm), it even spreads in the Beckeri diameters ranging from 90 to 187 mm? D[LP XP VL]H

Zone according t&ARTI. observed in the specimen No. cru088a, PI. l)1).
OLORIZ (1978) gives a much larger-scaled distribution When complete, the living body chamber approximately
for Taramelliceras compsuntOPPEL, 1863) in Spain, occupies the last half whorl. Bivariate diagrams for the

from the top of the Divisum Zone8(K O D Q G L )&oX E ] Rdimgnsional parameters growth of the shidll\V andU
the Lower Tithonian (Hybonotum Zone). However, such in function of diameter - Fig. 10, 11 and 12) show in all
extension seems exaggerated related toTtheH V W L R Q £2889 hpmogeneous scatters around the mean curve (with
membership tol. compsum(OPPEL) of the specimens Rastill very high >0.9) in every case. The growth of those
A J X Wythis author (1978, pl9, A J1-4) because of parameters is isometric and harmonic, and corresponds
their poor preservation. to the relationshipy=bD.

The ornamentation consists of main ribs; they regularly
Material and dimensions (macroconchs [M], N=155 polyfurcate inward the midAD @NnLQAHFWLRQ SRL
microconchs [m], N=41): see Tables 1 and 2 for of peri-ventral clavis, and of small siphonal tubercles.

macroconchs and microconchs respectively. The average number of ribs (Fig. 13 and 14) steadily
increases to about 80 mm in diameter, and then decreases

Ontogenesis beyond that diameter. The number of tubercles increases

The macroconchs [M] more T X L FaddDreaches its maximum at an average of

The specimens studied here show a subrectangular D=70 mm (Fig. 15). Four stages can be described during
section of the whorls (Fig. 9), with a generally involute the ontogenesis depending on the ornamentation:
shell U/D between 0.09 and 0.31, average of 0.16), - Stage 1 smooth: up tB=15 mm; macroconch and
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Fig. 10: U=f(D) for Taramelliceras compsuf®rPEL, 1863); macroconchs are in black, microconchs are in grey. The triangle is for
the lectotype.

Fig. 11: W=f(D) for Taramelliceras compsu(®rPEL, 1863).
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Fig. 12: H=f(D) for Taramelliceras compsu®prPEL, 1863).

microconch individuals are indistinguishable and neither growing. AtD=20 mm, there are generally between 15
shows any ornamentations [both clouds of points merge and 25 ribs per half-whorl in the upper half&D Q N V

on bivariate diagrams ¢f, W andU=f (D)]. The coiling - Stage 3 ‘SVHXGRAH [oR\3R Rou40 mm in

is relatively evolute at this stag®&)/D between 0.25 diameter, tubercles indistinctly replace some primary
and 0.35,H/D generally between 0.35 and 0.50); the or secondary ribs thickened terminations on the latero-
whorl section is oval, high and relatively compressed ventral edge. Their strength and numbers are highly
with slightly U R X Q G H.GT'hA DngbiNcdl wall is low, variable and there are between 4 and 15 tubercles per
vertical, with a rounded edge. half-whorl atD=50 mm (Fig. 15). Those tubercles are

- Stage 2 “pichleri” so named by its strong analogy with A Usvhall, round or slightly and radially elongated. They
theTaramelliceras pichler{OPPEL 1863) ornamentation may either keep this bulliforme aspe@ Y HXGRAH[XRV XF
(Bimammatum Zone, Upper Oxfordian). From about morph), or they may grow in strength (sometimes very
D=15 mm the secondary ribd Uappear (Fig. 13). They strongly in other specimens) and become elongated
are all identical andA Ul¥dated near the latero-ventral  (claviform) in the coiling up direction and absorb the
edge of the shell, but they are gradually spreading toward termination of 2 to 3 ribs bundles (morpbmpsurp The

the upper half of théd D QTh&/ribs are interrupted atthe  primary ribs are relativelyA H [ X Brxl Vhclined forward
latero-ventral shoulder in a slight bulge butitis notareal inthe ADQNV - O Rddthénis@r@times they sharply
tubercle. In parallel, small siphonal tubercles appear on bend at midAD Q NV tiZel maytshow a slight bulge
the ventralURXQGHG DUHD WKH\ OWH Ubef¥ré Kedamkd rédial & €ligh@yWwoncave on h® QN V -
the number to secondary ribs. A smooth band separatesupper half. Their number varies between 5 and 15 per
that siphonal tubercles line from the latero-ventral bulged half-whorl, or even more depending on the specimens
termination of the secondary ribs. Then,Dat20 mm, (Fig. 14). In comparison with stage 2, the ribbing is
primary ribs appear near the umbilical edge on the lower generally thinner and denser. =40 mm there are
half of the A D Qg 14) and they ar@ X bWgedd and generally between 25 and 35 ribs in tAeDQNV - XSSHU
slightly A H [ X.ROX e upper half of th& D Qp¥ivary half, and between 30 and 50060 mm (Fig. 13).

and secondary ribs cannot be differentiated. Between two - Stage 4: this stage approximately corresponds to the
primary ribs the number of secondary ribs varies from 2 living body chamber of adult specimer3>80 mm).

to 8, and generally the number of secondary ribs inserted Secondary ribs are getting strongly attenuated and then
between two primary ribs decreases as ammonites arethey disappear (Fig. 13), primary ribs (Fig. 14), and
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Fig. 13: Number of secondary ribs in functioribfor Taramelliceras compsuf®rPEL, 1863) [M].

Fig. 14: Number of primary ribs in function Bffor Taramelliceras compsuf®pPPEL, 1863) [M].
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Fig. 15: Number of tubercles in functionDffor Taramelliceras compsuf®PPEL, 1863) [M].

tubercles (Fig. 15)IUHTXHQW O\
attenuated as well. This stage is, in fattX lvaigble:

with specimens that become completely smooth at
large diameters (specimens No. cru015, ®1.AJ3,

No. cru088a, P19 ,, AJ1), there are specimens whose
tuberculation remains particularly strong (specimen No.
cru076, PL.9, A J3).

The peristome, rarely preserved in macroconch
specimens is sinuous with a slight ventral beak (specimen
No. cru088a, P19 ,,, A J1).

The microconchs [m]

(Y HU Yaramelliceras compsum (OpPEL, 1863)
microconch shows a “Glochiceras” type morphology
with a small V L J¢tr@te shell P D [ L P X P obskevdd:
D=37 mm, specimen No. cru060, F.,,, A J9). If the
inner whorls of both dimorphs are identical upDe15

mm, the microconchs adult stage is always more evolute
than the macroconchs’ (Fig. 10) with a rdtltD which
grow from 0.25 to 0.35. In complete specimens, the
adult stage is distinguished by the relative contraction

EXW QRW \ahel Wiitkfcbridhk i@ @a diseewible difference (see

above).

- Stage 2 “crenosum”; beyord=15 mm, microconch
specimens can strongly be differentiated from their
macroconchs. The coil is getting much more evolute
(Fig. 10), while the whorl’'s height and thickness growth
is decreasing, withl/D between 0.37 and 0.43 aw{D
between 0.20 and 0.2®r D=35 mm. The umbilical
wall is vertical, low, with a slightly rounded or angular
edge. The whorls section is ov&V{H between 0.50 and
0.75) with slightly roundedA D QaNd/a convex ventral
area. The ornamentation is absent or hardly noticeable,
and it can almost exclusively be found only on the adult
body chamber. When the ornamentation is visible, there
are crenulations on the ventral area, often more strongly
marked near the peristome, while on h® Gbdmétimes
there are small falciform striations. Those striations
D U st iAclined forward, next they form a bulge in the
A D QIdvker third part, and then they become strongly
retroverted and concave in theD Q N V - pArS Stkhe

A UtKiMY of the A D QtNéVstriations sometimes become

of the living body chamber and the presence MfX J D Cbulges arranged along a very slightly marked furrow, and

apophysis. As in macroconchs, the living body chamber
is approximately half a whorl.
Bivariate diagrams drawn from the shell parameters (Fig.

10, 11 and 12) show that the average microconchs curves They are often dug by a marked furrow\ii K H LR&IfA U V W

follows the allometric relationship &f=bD? type.
- Stage 1 smooth: up to abdDt15 mm, macroconchs

they determine a series of slightly marked depressions
near the peristome.
The peristome shows well developed spatulate apophysis.

The furrow is located in the extension of the one which
is sometimes visible on the body chamber. That furrow is
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bordered by a large rim on the inner side. Apophysies are 3, in that case the separation between both stages being
often curved inward, and they sometimes slightly cover very gradual and less obvious (specimen No. crl020, PI.

the preceding whorl. I, AJ4).
When stage 4 is appearing, its diameter is generally
Variability linked to the more or less important extension of stage

Besides the distinction in two dimorphic macro- and 3. Finally, slender specimens have an earlier and a longer
microconchs, the variability in this sample focuses on stage 4 (the adult body chamber may even become
the diameter of different appearing stages,Eh& X O,W V krhdoth), and they have a largerG X O \@=18 Jrhin

as well as on the ribbing and tubercles (macroconchs). for specimen No. cru088a, F.,,, A J1; D=168 mm for
Macroconchs show the greatest variations between specimen No. cru035a, abd180 mm for specimen No.
individuals. All dimensional parameters also show some cru027) than the most robust specimddsi54 mm for
variations, especially regarding the global ornamentation specimen No. cru076, P2, A J3).

strength, the umbilicus widening, and the whorl section Microconch dimorphs are much less variable than the
relative thickness. previous macroconchs because of their very discreet
In macroconch dimorphs, stage 2 “pichleri” which ornamentation and their few ontogenetic stages. The
precedes the appearance of latero-ventral tubercles, ornamentation is only visible on the adult body chamber
disappears fro®=20 mm in some specimens (specimen and its variability mainly rests upon either the ventral
1R FUO 30 ,, Al ZKLOH L WreRuletioRRsDaNgtipKitd cohibledd Rbsence. Moreover,
aboutD PP VSHFLPHQ 1R FUO 3Qhe WIAKWHQ@IK®J VL]H RI WKH DGXOW E
ULEELQJ VWUHQJWK LV DOVR TXL Whihespetimd&h&ED from\0BE te Q.45 BE-20 th V
are usually relatively spaced, large and thickened near The shape of the apophysis terminal expansion may also

WKH ODWHUR YHQWUDO HGJH 1R clabg@widely30 ,, AJ EXW
it can be thinner and denser in the slender forms (No.
FUO 30 ,, Al 6WDJH " SV H XD@Eferdnkig] MiRgviosB u VKR ZV

an even greater variability, and its most striking effect Taramelliceras compsun{OpPPEL, 1863) is different
is focused on the tubercles’ density and persistence. In from T. trachinotum (OPPEL, 1863), a species from
some slender specimens (morpghV H X G R A)Hth¥ R V Xlie Divisum Zone (top of Lower Kimmeridgian): its
tubercles remain discrete, round or slightly elongated in subrectangular whorl section is much more compressed,
the ribs’ direction, before early disappearance (specimens its venter is much less rounded, and its tubercles are
1R FUO 30 D570 Anin, NoDcwio24, Pl. always much less strong and radially elongatedHd@t X D O
9 AJ DDWPP DQG 1R FUX 30 diameteAwithin the macroconchs).
at D=88 mm). Instead, other more robust specimens Taramelliceras intersistenslOLDER, 1955 is a species
(morph compsum show strongly enhanced tubercles that can be found from the top of the Acanthicum Zone
which widen in the coiling direction. In those specimens to the base of the Beckeri Zone (Upper Kimmeridgian).
the tuberculation process continues during ontogenesis It was reported to th&. compsun{OpPEL) [M] group
VSHFLPHQ 1R FUO 30 ,, Al by BQEER (1953, DXi@ughY. ih@rsEtdnsHOLDER is
seen in stage 4 on the entire adult living body chamber different from the latter group as in its ornamentation,
VSHFLPHQV 1R FUX 30 9 Al thdr& areFddodndary 3ilas, theat are thinner and much more
Al 1R FUX 30 9, Al D QG 1f®waldly ¥clined3 &nd s, tubercles are weaker.
Al ODQ\ LQWHUPHGLDULHV FR QTardrreficevd« H e ttyddaRuid [ \WIRT FEMBERG,
PRUSKRORJLHV HJ WKH VSHFLPHGQB8GA is Frond the thg QPseudomiithbilis Zone (Upper
6). The ornamentation strength and the coil aspect (more Kimmeridgian), and it differs frorm. compsun{OPPEL)
or less widening of the umbilicus) are directly related to [M] as there are more primary ribs and its secondary ribs
the tubercles’ strength. So, slender morphologies with are forwardly more inclined with weaker tubercles.
ZHDN DQG TXLFNO\ GHFUHDVLQJ Wrxrerhtlide@dd \platybovidha GEVMRBLIHARD QI1B72)
weak ribs associated with a more involute coilibigY is different from T. compsum(OPPEL [M] with its
relatively low between 0.10 and 0.12 960 mm). In numerous and tight tubercles, its strong and dense
contrast, robust morphologies with strong and persistent primary ribs, and its much greater thickneds close
tubercles have more pronounced and spaced ribs that lastto 0.35 atD>100 mm). The species is found from the
longer during ontogeny, they are also associated with a Divisum Zone (Lower Kimmeridgian) to the Cavouri
more evolute coilingY/D greater between 0.15 and 0.16 Zone (= Pseudomutabilis Zone) (Upper Kimmeridgian)

for D> 60 mm). (cf. PaviA & CRESTA 2002).
On the other hand, the high variability in tubercles’ Taramelliceras koch{HERBICH, 1878), whose original
density is directly related to primary ribs’ density, without A J X (HERBICH SO Al toL,V GLIA

any apparent links with the ornamentation strength. A interpret, is a species with a status which had to be
parallel can be drawn between that phenomenon and a F O D U @& CRESTA 2002); in literature, it is
greater length in stage 2 and a lds® GLY L G XD O L | HGHY WiBagiMs@ \morphotype ©f compsuniOPPEL)
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[M]. Compared with WK H V SHFL P BQSARTA J X Uikh€r whorls, the same ontogenetic stages, and they have
(1993, pl. 3,A J2) andPavIA & CRESTA (2002, A J149), the same stratigraphic range. compsun{OPPEL) [M]

none of the specimens here shows such an increasingis mainly different fromT. SV H X G R A HFA/REY X P

density of the primary ribs and the tubercles on the adult as it is larger and its tubercles are more developed and
body chamber. From our current knowledde,kochi tangentially elongated. The studied sample shows that the
(HERBICH) can not be integrated in thE compsum appearing of this tangential elongation of the tubercles,

(OpPEL) [M] variability A HQa@d this species might  when present, occurs at many varying diameters and

rather be close td. platyconcha{GEMMELLARO). The it never occurs befor®=70 mm. In the Acanthicum

T. kochi(HERBICH) stratigraphic range is identical To Zone of the Mount Crussol, in faft SVHXGRAH[XRV XF
compsunm(OrPPEL) [M] one (cf.PaviA & CRESTA 2002). (FAVRE) representsM X Y H GmallH/ IR &b&cimens of
Taramelliceras erycinunGEMMELLARO, 1871), whose T. compsuntOPPEL) [M].

holotype was U H A J Xy PaBA & CRESTA (2002), Moreover, according télOLDER (1955) Taramelliceras

mainly differs fromT. compsum(OpPPEL [M] with its greenackeriMOESCH 1865) is a distinct species whose

more oval-shaped whorls section and the lack of true lectotype is the specimeve LorioL A JX {IBTF, pl.
tubercles on the ventral area: the secondary ribs only 9 A .J2), while the specimen shown i.J3 is a clearly
show a slight thickening on the shell's latero-ventral inner whorled ofT. compsum(OpPPEL [M]. Our own
edge.T. erycinum(GEMMELLARO) is reported from the observations have led us to the same statement: if many
upper part of the Divisum Zone (Lower Kimmeridgian) T. compsunfOPPEL) [M] specimens do show a relatively

to the Acanthicum Zone (Upper Kimmeridgian), or up to  developed stage that is identicab® LorioL’s in A J3

the Pseudomutabilis Zone accordindPtwiA & CRESTA (1877) in the inner whorls (stage 2 “pichleri”), none of the
(2002). specimen from Mount Crussol is close enough to the one
Taramelliceras subcallicerun(GEMMELLARO, 1872), L Q. & Xhat latter having a very peculiar morphology.
whose holotype wasU H A J Yoy Fl@A & CRESTA Similarly, the subspecie3. SV HX G R A HjrxciReV X P
(2002, A J153), is different fromil. compsun{OPPEL) HOLDER, 1955 is very different from the morphotype

[M] as its secondary ribs are systematically ending with SV H X G R A HFa¥RR MLB7) of . compsunfOPPEL)
asmall tubercle;FRQVHTXHQWO\ WKRVH W[KE @ndé¢ZQ&iry no@pebimad fromn the No. 193 and 195

much more important than ih compsunfOPPEL) [M]. bed’s sample in Crussol shows such a dense and slender
T. subcallicerunfGEMMELLARO) is usually considered as  ribbing. However, in present day knowledge, no one can
a probableP D Mydbhym ofT. oculatiformgDE ZIGNO, assume whether it is a distinct species or an extremely

1905) GaRTI, 1993; RVIA & CRESTA 2002), and it can uncommon dense-ribbed morphotype.
be found from the Divisum Zone (Lower Kimmeridgian)

up to the Acanthicum Zone (Upper Kimmeridgian). Moreover, the study of ma®iochiceragLingulaticera3
Taramelliceras pugile (NEUMAYR, 1871) can be crenosum(QUENSTEDT, 1887) specimens (here [m] of
distinguished fromT. compsum(OpPEL) [M] as its T. compsumshows that this taxon’s inner whorls are

umbilicus is wider and the large siphonal and latero- identical toT. compsun{OPPEL) [M] ones up toD=15-
ventral tubercles rapidly emerged forming a rectangular 20 mm. Under that diameter, neither form shows any
whorl section.Taramellicerasof the pugile (NEUMAYR) ornamentation and both dimensional parameters are
group can be found from the Acanthicum Zone up perfectly comparablén/D between 0.25 and 0.38/D

to the Beckeri Zone, Subeumela X E ] R Qoder between 0.40 and 0.50 abdD between 0.20 and 0.33.
Kimmeridgian). Figures 16, 17 and 18 also show that the paranidi&ks
Species, linked to the subgerdstahaplocerasspATH, andH, in function oD, get different in microconchs over
1925 and which do not exceed the Divisum Zone 20 mm or so. Thus they follow an allometric relationship,
(Lower Kimmeridgian) Taramelliceras(M.) subnereus while the macroconchs parameters follow an isometric

(WEGELE, 1929), T. (M.?) kobyi (CHOFFAT, 1893), one. Furthermore, from that diameter, the very suiitile
T. (M.) rigidum (WEGELE, 1929),T. (M.) strombecki (L.) crenosum(QUENSTEDT) ornamentation sometimes
(OpPPEL, 1857), T. (M.) nodosiusculum(FONTANNES, shows thin and falciform striations bearing a bulge in
1879),T. (M.) semibarbarunHOLDER, 1955], can easily the lower third of theA D Q i$\6hape and its line are
be distinguished frorifaramelliceras compsu®rPEL strongly reminiscent of thd@. compsum(OPPEL) [M]
[M] with their thinner ribbing and their fewer and weaker ornamentation. These observations suggest hat
tubercles. (L.) crenosum (QUENSTEDT) probably represents the
microconch HT X L Y Ghel @ay contemporari€s
Discussion compsunm(OrPPEL) [M].

Studying over 150 macroconch specimens from beds However, OLORIZ (1978) reportedG. (L.) crenosum
193 and 195 in Mount Crussol enables us to assume that(QUENSTEDT) can be found from the Divisum Zone
TaramellicerasS V H X G R A lFRVRR, ¥87P)isaM X Q L R (Lower Kimmeridgian) and it still can be seen in the
synonym of Taramelliceras compsunfOPPEL, 1863). Beckeri Zone (Upper Kimmeridgian), which does not
Indeed, both “morphospecies” show strictly identical correspond to th&. compsun{OPPEL) [M] distribution
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1863) in the Divisum Zone draramelliceras intersistens
HOLDER, 1955 and Taramelliceras klettgovianum
(WURTTEMBERG, 1866) in Pseudomutabilis and Beckeri
JRQHV
Subfamily Streblitinae SPATH, 1925
GenusStreblitesHYATT, 1900
Type-speciesAmmonites tenuilobatusrrPEL, 1863
Streblites weinland{OPPEL, 1863)
30 , Al 30 ,, Al 30 ,; Al
1-14
Synonymy
Morph weinlandi [M] (= macroconch)
*  1863. Ammonites weinlandiov. sp. -OPPEL p. 198, pl.
AJ
1876. Ammonites  levipictusiov. sp. -DUMORTIER &
FONTANNES S SO Al
pars 1876. Ammonites  tenuilobatus OpPEL, 1863. -
DUMORTIER & FONTANNES S SO nonAlJ
SO Al
Fig. 16: Streblites weinlandi (OppPEL, 1863) [M], whorl 1876. Ammonites weinlandDPPEL, 1863. - NMORTIER
sections,=1; a: specimen No. crl126, cdBAUDOUIN; & FONTANNES S SO Ald
b: specimen No. crl055, coBAUDOUIN; c: specimen 1876. Oppelia weinland{OPPEL 1863). - [ORIOL, p. 34,
No. crl060, coll.BAUDOUIN; d: specimen No. crl072, SO Ald
coll. BAUDOUIN. ? 1877.Ammonites\weinlandDPPEl, 1863. - RVRE, p. 27,
SO Al
(Acanthicum and Pseudomutabilis Zone - Kimmeridgian 1879. SgﬁiﬁNE;evgma (FggANNESAJ 1875).
strictly). Butwe should note that, in general, the distinction o 1879, Oppelia tenuilobat{OPPEL, 1863). - ENTANNES,
between different “species” might get problematic S SO nolAlJ
because of the slightly expressed ornamentation in ?  1879.Oppelia weinlandi(OPPEL, 1863). - NTANNES,
Oppeliidae microconchs. Thus, the speciménsRriz S SO AJ
(1978) reported, which have a different stratigraphic 1929. Streblites  levipictus (FONTANNES,  1875). -
position fromT. compsum(OPPEL), could be the very WEGELE S SO AJ
similar microconchH T X L Y Bf€les€yelated species, 1929. Streblites weinland(OPPEL, 1863). - VEGELE, p.
. . . SO Al
species such a3aramelliceras trachinotum(OPPEL,
Plate |
Fig. 1a, b: Taramelliceras compsu(®PPEL >0@ 5HSURGXFWLRQ RI @keH1Ba3,IpiLQDO A
AJ 0.75.
Fig. 2a, b: Taramelliceras compsuf®rPpPEL 1863) [M]. Cast of the lectotypef.75.
Fig. 3: Taramelliceras compsunfOPPEL >0@ 5HSURGXFWLRQ RI WKH OHFWRW
7DUDPHOOLFHUDYV (BVWREXNE&R FNRX RV XP SO Al @
Fig. 4a, b: Taramelliceras compsurfOPPEL >0@ S5HSURGXFWLRQ RI WKIERWMSHFLPHC
SO 9 Araramellizéftas greenackefMoESCH 1865), but corresponding to inner whorls of
T. Compsumstade 2 “pichleri”.=1.
Fig. 5a-d, 6a, bStreblites weinland{OPPEL >P@ S5HSURGXFWLRQ RI WEHHRMSIBFHOPHQV A
(Ammonites dentatus S O AXA.
Fig. 7a, b: Taramelliceras compsuif©PPEL >P@ 5HSURGXFWLRQ RI WKH RULJLQDO
Glochiceras crenosumQUENSTEDT, 1887 (QUENSTEDT SO Al
Fig. 8a, b: Streblites weinlandiOPPEL >0@ 5HSURGXFWLRQ RI WOFked 1RG3 .15 DO AJX

AJ 4.
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Fig. 17: WandH=f(D) for Streblites weinland{OPPEL, 1863); macroconchs are in black and microconchs are in grey. The triangle is

for the holotype oStreblites weinlandiOPPEL DQG WKH VTXDUH IStfeblRed lap{ctu$FORTANREY\S H R |
1875).
Plate Il
([FHSW )LJ D O O WiKS$tang BdihEsloRt the hegihhlrd of the body-chamber.
Fig. 1a, b:Streblites weinland{OPPEL >0@ 5HSURGXFWLRQ RI WKH RUL $traplide® AJXUD
levipictus(FONTANNES, 1875) FONTANNES SO inADUMORTIER & FONTANNES). 9.75.
Fig. 2a, b:Ochetoceras canaliferuf®rPPEL >0@ 5HSURGXFWLRQ RI WKH RUORFEQDO AJX
SO AQ75.

Fig. 3a, b:Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No. crl002, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 4a, b:Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No. crl020, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 5a, b:Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No. crl017, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 6:  Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No. crl024, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 7a, b:Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No. crl007, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 8a, b:Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No. crl041, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 9a, b:Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No. crl014, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 10a, b: Taramelliceras compsuf®rPPEL 1863) [M]. Specimen No. crl018, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.
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1964. Streblites  levipictus (FONTANNES, 1875). - where they coexist witls. tenuilobatugOrPPEL, 1863).
HOrROLDT S SO AJ S. weinlandi(OPPEL) is particularly abundant in the
? 1964. St"reblltes tenuilobatus weinlan(DPrPEL, 1863). - _ Acanthicum Zone (Upper Kimmeridgian), particularly
, HoroloT S SO AJ SO AJn beds No. 193 and 195. It could however be found
? 1978. Streblites weinlandi@pPEL, 1863). - QORIZ, p. .
) AJ from the Hypselocylum Zone to the Acanthicum Zone
1994. Streblites levipictu§FONTANNES, 1875). - SHLE- according toOLORIZ (1978) and in the Pseudomutabilis
GELMILCH S SO Al Zone lower part as well according HANTZPERGUESet
1994. Streblites weinland{OPPEL, 1863). - $HLEGEL- al. (1997).
MILCH S SO Al Geographic distribution: Streblites weinland{OPPEL,
) 1863) can be found in GermanyYHRPEL 1863), in
Morph dentatum [m] (= microconch) 6 Z L W] H beQ.DRDG 1877), in Southeastern France
* 1818. I\Aa;tllus dentatusov. sp. REINECKE, p. 73, pl. 4, (DUMORTIER & FONTANNES, 1876 FRVRE, 1877:
pars 1849. Ammonites dentatus (REINECKE, 1818). - FONTANNES, 1879; this work) and perhaps in Spain
QUENSTEDT S SO nohAlJ (OLoRIZ, 1978).
pars 1858. Ammonites dentatus (REINECKE, 1818). -
QUENSTEDT S SO nonAAl ODWHULDO DQG GLPHQVLRQV PDFURF
?  1877. AmmonitegOppelig dentatus(REINECKE, 1818). microconchs [m], N=14): see Tables 3 and 4 for
-FAVRE S SO AJd macroconchs and microconchs respectively.
1877. AmmoniteqOppelig dentatusREINECKE, 1818).
-LoriOL S SO Al Ontogenesis
1879. Oppelia dentatdREINECKE, 1818). - ONTANNES, 9
S 6 AJ The macroconchs [M]
pars 1888. Ammonites  dentatus (REINECKE, 1818). - Macroconchs specimens have a very involute discoid
QUENSTEDT S SO Al " " shell (Fig. 16) (/D generally between 0.05 and 0.10 for
26,27,non AJ an average of 0.07) which is fairly thiv(D between
pars 1956. Creniceras dentatu§REINECKE, 1818). - ZEGLER, 0.13 and 0.28 for an average of 0.21) and with high whorls
S AJ nobd &)  hec RJ D E  (H/D between 0.55 and 0.60, for an average of 0.59,

1994. Creniceras dentatum (REINECKE, 1818). -

SCHLEGELMILCH S SO AJ W/H generally between 0.25 and 0.46, for an average

of 0.36). The shell growth is isometric (relationship of

. X i ¥=bD type - Fig. 17) but a discrete break in its growth
Holotype: RULJLQDO MA8peUDWLRSDLQ A
la, b,WAAGEN collection. The holotype is considered DSSHQV DW WKH DGXOW VWDJH 7KH

lost (HOROLDT, 1964). 70 and 114 mm (maximum observed in the specimen No.

FUO 30 ,; AJ DQG DQ DSSHDUL
DUHD DQG D VOLJKW ZLGHQLQJ XPELOI
Stratigraphic distribution: in the Mount Crussol specimens. The adult body chamber is slightly over half
outcrops, the oldest specimens were collected from D ZKRUO ODUJH :H FDQ UHFRJQL]H WK

bed No. 171 (Divisum Zone, Lower Kimmeridgian), ~during ontogenesis:

Type locality: Bad Boll area (Wurttemberg), Germany.
Type stratum: @mmonites tenuilobatus R Q H 2

Plate Il

All the specimens arel. Stars points out the beginning of the body-chamber.

Fig. 1a, b:Taramelliceras compsunfOpPPEL, 1863) [M]. Specimen No. crl026, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 2:  Taramelliceras compsunfOpPPEL, 1863) [M]. Specimen No. crl114, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 3:  Taramelliceras compsurfOPPEL, 1863) [M]. Specimen No. crl117a, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 4a, b:Taramelliceras compsunfOpPPEL, 1863) [M]. Specimen No. crl028, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 5a, b:Taramelliceras compsunfOpPPEL, 1863) [M]. Specimen No. crl037, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 6:  Taramelliceras compsunfOpPPEL, 1863) [M]. Specimen No. crl038, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 7a, b:Taramelliceras compsuf©OPPEL, 1863) [M], with Nebroditessp. Specimen No. crl111, Acanthicum Zone,
Mount Crussol (Ardeche, France), bed No. 193BAUDOUIN’s collection.



6a

4a

la

4b

6b

Plate IlI

1b

5b
5a

7b
7a

2cm



640 C. BAUDOUIN, P. BOSELLI & D. BERT

- Stage 1: up td=15-20 mm the microconchs and - Stage 3 “weinlandi’: this stage can only seen in
macroconchs are identical. The whorl section is adults from 60 mm in diameter where the ventral
compressed, oxycon, with a narrow and rounded venter aspect of the body chamber changes. It widens and
WKDW EHDUV D FRQVSLFXRXV DQGE ARV L\OCEHOMEX® INMIH A DRMOWHQHG R
WKH EHVW SUHVHUYHG VSHFLPH Q yrogegsive aeroyentrabsbaylder.dhejhewl c@n still be
rounded; the narrow umbilicus is almost punctiform. The seen with a sharper denticulation than in both previous
umbilical wall is vertical, low, with a sharp and slightly ~ stages. At this stage, a discrete break in its growth
rounded edge. There is no visible ornamentation. KDSSHQV DQG DV D FRQVHTXHQFH WKI
- Stage 2 “levipictus”: fronD=20 mm the ornamentation ~ decreases slightly (Fig. 17). We also notice changes in
is becoming visible but it still remains very discreet or the ornamentation: the secondary ribs have disappeared
DEVHQW LQ VRPH VSHFLPHQV 1R ardmly the mgigribs persisgas large bulges in the upper
AUVW QXPHURXV VHFRQGDU\ ULEVKDOH RISWKHUABINYKHKIBOWMHFWLRQ LV
SRRUO\ H[SUHVVHG LQ WKH XSSHU thakthejose R theyeMiodsz3@de¢y DQG WKH\
become concave and forwardly inclined near the venter. The peristome, that is rarely preserved in macroconchs,
At aboutD PP D KLJKO\ YDULDEOH Q xsPgightly Rinudus | it xa/ small ventral protrusion
primary ribs appear, but they are often much attenuated VSHFLPHQ 1R FUX 30 ; AJ
and slightly discernible, or they are even absent. Those
ULEV DUH LQFOLQHG IRUZDUG LQ Wk plicog@aoRsfmkDOI RI WKH ADQNYV
DQG WKH\ VKRZ D VXGGHQ EDFN ZzDUhemcoreNispregmangang/sinall @nd discoid. Adults
ADQN DQG WKHQ DJDLQ WKH UL HKbetwean 2D PM apcR29 pmyiHdianeter - maximum
forwardly inclined near the ventral edge. In many cases, REVHUYHG LQ WKH VSHFLPHQ 1R FUO
the main ribs are only visible as slight bulges on the FKDUDFWHUL]JHG E\ D GLVWLQFWO\ GLI
outside umbilical boundary and near the ventraledge. On D WDEXODU YHQWHU DSSHDULQJ D VL
VRPH VSHFLPHQV 1R FUO 30 ,;wharfs heightrand thepresergeof lateral apophysis. The

Al ZH FDQ REVHUYH D YHU\ Vieinghogy chatber ks #out Aai\g iwrmlgng. ©nly two
area in the coiling direction, that forms a longitudinal expressed ontogenetic growing stages are expressed:
OLQH DW PLG ADQNV DW WKH UL E V-~ StagAH spviR1R0205mn. thevshellR ehavarteristics. v
SURSRUWLRQV DQG PRUSKRORJ\ D@mH igexticay ko the mperopanchy’ Hses rhove,ardyin
observed in the previous stage: a compressed whorl ventral region sight is precisely as acute and keeled.
VHFWLRQ VOLJKWO\ URXQGHG AD© Stage B Glentaunty phe heght grevthQab thes adult
venter with a keel. However, the coil becomes more body chamber reduces greatly while the coiling becomes
evolute and the whorl section a bit more compressed. much more evolute, thus determining a scaphitoide type

3ODWH ,9

All the specimens arel. Stars points out the beginning of the body-chamber.

Fig. 1a, b:Taramelliceras compsunfOpPEL, 1863) [M]. Specimen No. crl136, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 2 a, bTaramelliceras compsunfOpPPEL, 1863) [M]. Specimen No. crl043, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 3 a, bTaramelliceras compsunfOpPEL, 1863) [M]. Specimen No. crl116, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 4:  Taramelliceras compsurfOPPEL, 1863) [M]. Specimen No. cru003, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 195. Bg&LLI's collection.

Fig.5:  Taramelliceras compsurfOpPPEL, 1863) [M]. Specimen No. crl140a, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 6:  Taramelliceras compsunfOpPPEL, 1863) [M]. Specimen No. crl135, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 7a, b:Taramelliceras compsurfOrPEL, 1863) [M]. The Aptychus near the peristome may belong to the same
specimen. Specimen No. cru014, Acanthicum Zone, Mount Crussol (Ardeche, France), bed No. 193.
P. BOSELLI's collection.

Fig. 8a, b:Taramelliceras compsuit©PPEL, 1863) [M], pathologic specimen with a very evolute and unssymmetrical
coil. Specimen No. crl044, Acanthicum Zone, Mount Crussol (Ardéche, France), bed No.B&3DGUIN’s
collection.
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642 C. BAUDOUIN, P. BOSELLI & D. BERT

shell. The ventral area aspect changes abruptly from VOLJKW EXOJHV DW PLG ADQN HYRNLQ.
the previous stage: the so far unbroken keel is replaced WUDFHY VSHFLPHQ 1R FUO 30 ; ¢/
E\ AQH GHQWLFXODWLRQV LQ WK Hcalb&/Muns id tha\bldStretlités-temu®EaUPFER G \
chamber. Those denticulations then disappear when the 1863) species presuming to be theweinlandi{OPPEL)

venter stretches and becomes subtabulate or slightly ancestor (sed®ROLDT, 1964). TheS. weinland{OpPEL)

concave with a more or less rounded latero-ventral edge. robust morphology has also a larger section of the
([FHSW IRU WKH NHHO WKH VKH O OwhdrlsFeR€PgeiQréhthaHatea ané Rdrunilidlicus is slightly

‘KHQ YLVLEOH VSHFLPHQV 1R FURRUH ZOGHQWG® VSHFLPHQ 1R FUO

1R FUO 30 ; Al 1R FUX db&ervatiorA sustains Wek dtassical “laws” of characters’
peristome shows large spatulate lateral apophysis with a covariation YWESTERMANN, 1966) that demonstrate a

narrow base, and a rostrum, in front of which a deep and link between the section’s shape, the ornamentation’s
narrow ventral furrow can be seen. It is completed by a robustness and then the umbilicus’s widening.

slight bulge shaped as a chevron (specimen No. crl090a, Stage 3 “weinlandi” is also variable in its appearing

30 ; AJDELorioL-V AJXUDWLRQ @abnetér: frAlD=60 mm with the most robust specimens
UHSURGXFHG KHUH 30 , Al VIKR ZFUW KH SABULVWRIPH-V1IR FUX 3

characteristic shape. while it may appear aftdb=100 mm in the most slender

VSHFLPHQV VSHFLPHQ 1R FUO 30

Variability specimens often reach a more important diameter than

The variability in Mount Crussol'sStreblites sample robust adults (edP=114 mm for the slender specimen

focuses on the appearing stages’ diameter, on the 1R FUO 30 versusE70 mm for the

ornamentation’s strength and on the section’s thickness. UREXVW VSHFLPHQ 1R FUO 30 ,; A

These features seem to be correlated. Aariamelliceras expected, every intermediaries abundantly interconnect

that variability is more pronounced in dimorphic the extreme morphologies.
macroconchs than in microconchs. In macroconchs, In microconchs, variability mainly focuses on relative

stage 2 “levipictus” usually appears Bt20 mm, but marked crenulations which are visible on the early
it may also appear later on some slender specimens adult body chamber, but it also focuses on the relative
(aboutD PP LQ WKH 1R FUO 30 ,conthadtion’s &emghkof the body chamber and on the

have a weaker ornamentation and a narrower section. PD[LPXP DGXOW VL]H IURP WR P
The variability relates to the ornamentation’s aspect: in some specimens show a slightly thicker whorls’ section

some slender specimens, secondary ribs are very tenuouson the body chamber, a phenomenon that seems to be
whereas primary ribs usually absent (features usually related to a strongly pronounced concavity of the ventral
associated with a compressed whorl section, and alate DUHD VSHFLPHQ 1R FUO E 30 ; Al
appearing ornamentation). In the most robust specimens,

secondary ribs are strongly marked in the upper third of Differential diagnosis

ADQNV DQG WKH\ DUH RIWHQ DV YV Bifeblided/ teGuilZdatvstOPFEH UIB6E) L WV is QORIW

primary ribs (which can sometimes be more dense) in the known in the Lower Kimmeridgian (upper part of
XSSHU ADQNV DQG CBkdbliteswitdandiP E LtkkeL Hy)sélocyclum Zone and Divisum Zone) and it
(OppPEL, 1863) robust individuals can sometimes have differs from Streblites weinland{OpPEL, 1863) [M] as

3ODWH 9

All the specimens arel. Stars points out the beginning of the body-chamber.

Fig. 1: Taramelliceras compsuf®prPEL 1863) [M]. Specimen No. cru024, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. PoBELLI's collection.

Fig. 2: Taramelliceras compsuf®prPEL 1863) [M]. Specimen No. cru038, Acanthicum Zone, Mount Crussol (Ardéeche,
France), bed No. 193 or 195. & LLI's collection.

Fig. 3: Taramelliceras compsuf®prPEL 1863) [M]. Specimen No. cru015, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. PoBELLI's collection.

Fig. 4: Taramelliceras compsuf®prPEL 1863) [M]. Specimen No. cru023, Acanthicum Zone, Mount Crussol (Ardeche,
France), bed No. 193. PoBELLI's collection.

Fig. 5: Taramelliceras compsuf®prPEL 1863) [M]. Specimen No. cru030, Acanthicum Zone, Mount Crussol (Ardéeche,
France), bed No. 193 or 195. & LLI's collection.

Fig. 6: Taramelliceras compsuf®prPEL 1863) [M]. Specimen No. cru039, Acanthicum Zone, Mount Crussol (Ardéeche,
France), bed No. 193 or 195. & LLI's collection.
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its ornamentation is more strongly marked. The main
ribs of S. tenuilobatugOpPPEL) [M] are stronger on the
umbilical edge, whereas they are only a few remaining
traces or they can even be absei8.iweinland{OPPEL)

[M]. Moreover,S. tenuilobatugOrPEL) [M] shows clear
lateral and latero-ventral tubercles which can't be found
in S. weinland{OrPPEL) [M].

Streblites frotho(OpPPEL, 1863) [M] is so close t&.
tenuilobatus (OpPEL that it is sometimes considered
as a subspecieslQrOLDT, 1964). It can be seen in the
Lower Kimmeridgian [Platynota Zone and base of the
Hypselocyclum Zone; and from the Upper Oxfordian
Bimmamatum Zone according @LORIZ (1978)]. Like

S. tenuilobatus(OpPEL), S. frotho (OPPEL similarly
differs from S. weinlandi(OpPPEL) as lateral and latero-
ventral tubercles can be found and its main ribs are
strongly marked on the umbilical edge.

Streblites folgariacugOrPpPEL, 1863) [M] (Beckeri Zone

of Uppermost Kimmeridgian and Hybonotum Zone of
Lower Tithonian) differs frong. weinland{OpPPEL) [M]

with its wider whorls’ section, its wider and tabular ventral

area, and its spaced tubercles along the phragmocone’s

ventral edge.

Discussion

Streblites weinland(OpPPEL, 1863) is mainly different
from the Streblites levipictus (FONTANNES, 1875)
taxon with an early wider and subtabulate ventral area.
However, studying both Mount Crussol's sample and
its variability shows that these two morphologies are
SHUIHFWO\ JHWWLQJ LOQWR WKH L
single palaeospecies. Indeed, aS.inveinland(OPPEL),
specimens whose morphology is strictly identical to the
S. levipictus(FONTANNES) type (which are much more
QXPHURXY TXDQWLWDWLYHO\ DO
at large diameters (stage 3 “weinlandi"Z®*100 mm).

In fact, S. levipictus(FONTANNES) may be considered
as the slender morphology 8f weinlandi(OpPPEL), in
which the tabular venter stage appears later in ontogeny.

g

23@"?%? URFSNBIIGD oY FA fiterapt,

C. BAUDOUIN, P. BOSELLI & D. BERT

& R QV H T SH&YWotus(FONTANNES) is considered
KHUH DV D MXQS.RéinEAGCrRE)P R

In literature, much confusion seems to exist between
the different taxa of the gen®&reblitesHyATT, 1900.
That can be explained as some authorsDi@gORTIER

& FONTANNES, 1876) have interpreted, in a very broad
sense, the only Kimmeridgia8. tenuilobatusspecies
(OpPPEL, 1863) (upper part of the Hypselocyclum Zone
and Divisum Zone HOROLDT, 1964; FANTZPERGUE et

al., 1997). Finally, that species has often been confused
with S. frotho (OPPEL, 1863) (present only at the
Kimmeridgian base) an&. weinlandi(OPPEL, 1863).

For example, the specimé&UMORTIER & FONTANNES
AIJXUHG SO 9. tenulabatugOBPEL) is
actually a robus$. weinland{OPPEL) variant [this work]

with a very dense costulation. It also should be noted that
originally the Tenuilobatus Zone @PPEL used in many
19th century worksOE LORIOL, 1876, 1877; DMORTIER

& FONTANNES, 1876; FONTANNES, 1879), included

the whole Kimmeridgian part where oth&treblites
HYATT, 1900 species can be found. Those species are
morphologically close t&. tenuilobatugOrPPEL), as are

S. frotho(OPPEL) andS. weinland{OPPEL).

More recently,HOROLDT (1964) and, later onENAY
(2009) consider thaStreblites weinland{OPPEL is a

S. tenuilobatugOPPEL) subspecies. Th&. weinlandi
(OpPPEL) type specimen’s age is too vague to allow

DQ\ DFFXUDWH LGHQWLAFDWLRQV RI |

position (“Tenuilobatus Zone” odpPPEL). However, its
S BESEICE s ARG fpls 1 Muns
wheré. tenuilobatugOPPEL disappeared, can
provide some precisionstreblites weinland(OPPEL)
would be more recent tha8. tenuilobatus(OpPPEL),
ih es not
ong to the same taxon o speues—groﬁﬁ%ho%%h both
forms probably have close phylogenic relationships.
On the other hand, studing numerou€réeniceras
dentatumi (REINECKE, 1818) specimens (here [m]) in the

30D

WH 9,

All the specimens arel. Stars points out the beginning of the body-chamber.

cru082, Acanthicum Zone, Mount Crussol

cru055, Acanthicum Zone, Mount Crussol

Fig. 1: Taramelliceras compsurfOPPEL, 1863) [M]. Specimen No.
(Ardéche, France), bed No. 195. B g&LLI's collection.

Fig. 2: Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No.
(Ardéche, France), bed No. 193 or 195. ®sB.LI's collection.

Fig. 3: Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No.

cru076, Acanthicum Zone, Mount Crussol

(Ardéche, France), bed No. 193. g&LLI'S collection.

Fig. 4a, b: Taramelliceras compsurfOrpPEL, 1863) [M]. Specimen No.

cru085, Acanthicum Zone, Mount Crussol

(Ardéche, France), bed No. 193. g&LLI's collection.

Fig. 5a, b: Taramelliceras compsurfOppPEL, 1863) [M]. Specimen No.

cru084, Acanthicum Zone, Mount Crussol

(Ardéche, France), bed No. 195. g&LLI's collection.

Fig. 6:

Taramelliceras compsunOPPEL, 1863) [M]. Specimen No.

cru045, Acanthicum Zone, Mount Crussol

(Ardéche, France), bed No. 193 or 195. ®sBL.LI's collection.
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same levels aStreblites weinland{OPPEL, 1863) [M] EH YHU\ GLIAFXOW HYHQ LPSRVVLE
shows that the two “species” are identical ubti#20 them. A similar phenomenon occurs for the Callovian

mm (stage 1 smooth). As in tlharamelliceras compsum Strigoceratidae where the tax@ecoptychius refractus

(OpPEL 1863) microconchs case (see above), we observe (REINECKE, 1818) could correspond to the microconchs

that the values otJ, W andH in function of D only of severalPhlycticerasHYATT, 1893 successive species
become different over about 20 mm in diameter (Fig. 17) (SCHWEIGERT & DIETZE, 1998). So even though
and they become allometric irCfeniceras dentatuin “Creniceras dentatutn (REINECKE, 1818) should
(REINECKE), while the parameters’ growth is still have a taxonomical seniority ov&treblites weinlandi

isometric (but with a small break in slope)Streblites (OppPEL 1863) (by the principle of priority), that option

[M]. In addition, the ventral area shape is very convergent is not suitable because it may lead to confusion. The use
between both forms on the adult body chamber. From of Streblites weinland{OPPEL), which is based on a

those facts usual in the ammonites’ dimorphism frame PDFURFRQFK VSHFLPHQ ZLWK HDVLO\
(MAKOWSKI, 1962; QLLOMON, 1963) ‘Creniceras features, is much more suitable to maintain a good
dentaturii (REINECKE, 1818) andStreblites weinlandi GHAQLWLRQ RI WKDW VSHFLHV

(OpPEL 1863) are both regarded here as two dimorphs of

a single paleobiological species.

Following ZIEGLER (1974), who noticed the same Subfamily OchetoceratinaeSPATH 1928
stratigraphic range between the whole ge8treblites GenusOchetoceraiAuG, 1855
HYATT, 1900 and Creniceras dentatufn(REINECKE, Type-species: Ammonites canaliculatu$/oN BUCH,

1818), the latter taxon’s representatives are most 1831

probably the dimorphic microconchs of sev&tkblites

successive species. Indeed, Oppeliidae’s microconchs Ochetoceras canaliferunfOPPEL, 1863)

offer fewer morphological possibilities (and as a 30 ,, Al 30 ;, Al
FRQVHTXHQFH HYROXWLRQDU\ RQHV WKDQ WKHLU PDFURFRQFK
correspondents, mainly because of their nearly-absent Synonymy

ornamentation and their very stable morphology. Apart * 1863. Ammonites canaliferumov. sp. -OPPEL p. 195, pl.
from a precise stratigraphic context, it may therefore Al

3O0DWH 9,,

All the specimens arel. Stars points out the beginning of the body-chamber.

Fig. 1: Taramelliceras compsurfOPPEL, 1863) [M], with Streblites weinland{OPPEL, 1863) [m] andSutneria
cyclodorsata(Moesch, 1867). Specimen No. cru088, Acanthicum Zone, Mount Crussol (Ardéche, France),
bed No. 195. P. 8seLLI's collection.

Fig. 2: Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No. crl054, Acanthicum Zone, Mount Crussol
(Ardeche, France), bed No. 193.BAUDOUIN'’s collection.

Fig. 3a, b: Taramelliceras compsunOPPEL, 1863) [M]. Specimen No. cru086, Acanthicum Zone, Mount Crussol
(Ardeche, France), bed No. 193. Rg&LLI's collection.

Fig. 4: Taramelliceras compsur(OPPEL, 1863) [M]. Specimen No. cru002a, Acanthicum Zone, Mount Crussol
(Ardeche, France), bed No. 195. Bg&LLI's collection.

Fig. 5: Taramelliceras compsurfOPPEL, 1863) [M]. Specimen No. crl117c, Acanthicum Zone, Mount Crussol
(Ardeche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 6: Taramelliceras compsurtOPPEL, 1863) [M]. Specimen No. crl082b, Acanthicum Zone, Mount Crussol
(Ardeche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 7a, b: Taramelliceras compsurfOpPEL, 1863) [M]. Specimen No. crl097, Acanthicum Zone, Mount Crussol
(Ardeche, France), bed No. 193.BxUDOUIN’s collection.

Fig. 8a, b: Taramelliceras compsurfOpPEL, 1863) [M]. Specimen No. crl096, Acanthicum Zone, Mount Crussol
(Ardeche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 9a, b: Taramelliceras compsur{fOpPEL, 1863) [M]. Specimen No. crl120, Acanthicum Zone, Mount Crussol

(Ardeche, France), bed No. 193.BAUDOUIN'’s collection.
g. 10a, bTaramelliceras compsurfOpPPEL, 1863) [M]. Specimen No. crl122, Acanthicum Zone, Mount Crussol
(Ardeche, France), bed No. 193.BAUDOUIN’s collection.

Fig. 11: Taramelliceras compsurfOPPEL, 1863) [M]. Specimen No. crl080, Acanthicum Zone, Mount Crussol

(Ardeche, France), bed No. 193.BAUDOUIN’s collection.
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? 1876.Ammonites canaliferuSppeL, 1863. - lORIOL, p. 48, Geographic distribution: Ochetoceras canaliferum

SO AJd _ (OPPEL, 1863) is mainly known in GermanyD®PEL

1959. Ochetoceras  canaliferum (OPPEL,  1863). - 1863: B-RCKHEMER& HOLDER, 1955; SHAIRER, 1972;
DERCKHEMER & HOLDER S SO AJ Moor, 2009), but also in SpaifFiikeL, 1992) and in

1964. Ochetoceras (Ochetoceras canaliferum (OPPEL Southeastern France (this work).
1863). - FOROLDT S SO Al

1972. Ochetoceras (Ochetoceras canaliferum (OPPEL Material and dimensions (N=3):see Table 5.
1863). - 8HAIRER S SO Al

1984.?gg;tocgﬁiléolzghetgcera)s (:é:\galiferurg \§OPPEL, Description

1992. Ochetoceras (Ochetoceraps canaliferum (OPPEL ,AmF’r?g the three studied spegmens, a single one has
1863). - FNKEL S AJ |t§ living body chamber (specimen No. cru089, PI. XI,

1994. Ochetoceras (Ochetoceray canaliferum (OPPEL, Al 7KH\ VKRZ D QDUURZ ODQFHRO|
1863). - SHLEGELMILCH S SO Al )LJ ZLWK URXQGHG ADQNV WKDW

2009. Ochetoceras canaliferuf®rpPEL, 1863). - MOOR, pl. YHQWUDO DUHD 7KH ODWWHU LV AUVYV

AJ S0 AJ it gradually becomes sharper as it grows. The venter has

_ N . a continuous keel, which is high and acute. The umbilical
Holotype: RULJLQDO 'LOW‘E'.J DWLRIDE\ all is relatively high, slightly inclined and rounded, and
4a, b); holotype preserved at Munich under the No. As

9,,, HPXVW QRWH WKDW QhHH G A%@@Ti?ﬁﬁf&zﬁ@éﬁiyﬂg g shellis very involute

(1863, p. 195) is partially based on other specimens than with an average t

the type HOROLDT, 1964). grc;hm abouD i tI.D PV StH F Lf FI) HtQ ! .R 'bF U:](. h 30
Type locality: probably the Bad Boll area (Wirttemberg) ) the omamentation consists in falcate main rbs whic

in Germany. are weak and broad. They appear near the umbilical edge

Type stratum: “Ammonites tenuilobatugone”. DQG WKH\ DUH LQFOLQHG IRUZDUG LQ

Stratigraphic distribution: Ochetoceras canaliferum ~ WKHQ WKH\ EHQG VKDUSO\ EDFNZDUGV
(OPPEL, 1863) seems very uncommon. The three ULEV DUH WKHQ FRQFDYH LQ WKH XSS
specimens studied in this work come from the bed No. QHDU WKH YHQWUDO DUHD ,Q WKH Al
193 in Mount Crussol and are dated from the Acanthicum are numerous secondary ribs which are strongly inclined
Zone. However, according BERCKHEMER & HOLDER forward and slightly concave. They are variable in shape:
(1959) the species can be found throughout the Lower almost imperceptible on the specimen No. crl001 (PI. XI,
Kimmeridgian. Al WKH\ DUH PRUH VWURQJO\ PDUN

30DWH 9,,,

All the specimens arel. Stars points out the beginning of the body-chamber.

Fig. 1: Taramelliceras compsurfOPPEL, 1863) [M]. Specimen No. cru078, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 195. g&LLI's collection.

Fig. 2a, b: Taramelliceras compsunfOPPEL, 1863) [M]. Specimen No. cru083, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193. g&LLI's collection.

Fig. 3: Taramelliceras compsurfOPPEL, 1863) [M]. Specimen No. cru056, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193 or 195. ®sBL.LI's collection.

Fig. 4: Taramelliceras compsunfOPPEL, 1863) [m]. Specimen No. crl123, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’S collection.

Fig. 5: Taramelliceras compsunfOPPEL, 1863) [m]. Specimen No. crl119, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.BAUDOUIN’S collection.

Fig. 6: Taramelliceras compsunfOPPEL, 1863) [m]. Specimen No. cru058, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193 or 195. ®sBL.LI's collection.

Fig. 7: Taramelliceras compsunfOPPEL, 1863) [m]. Specimen No. cru059, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193 or 195. ®sBL.LI's collection.

Fig. 8: Taramelliceras compsunfOPPEL, 1863) [m]. Specimen No. cru007, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 195. g&LLI's collection.

Fig. 9: Taramelliceras compsunfOPPEL, 1863) [m]. Specimen No. cru060, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193 or 195. ®sBL.LI's collection.

Fig. 10: Taramelliceras compsurfOPPEL, 1863) [m]. Specimen No. cru037b, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193 or 195. ®sB.LI's collection.
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is very close t®. canaliferum(OPPEL), but it is different
with its ornamentation that is more pronounced with a
GLVWLQFW VSLUDO IXUURZ DW PLG AD
keel.O. irregulareBERCKHEMER& HOLDER can be found
in the Upper Kimmeridgian (Beckeri Zone, Setatum and
8OPHQVH 6XE]|GLQRiEV197& YWs5 it in the
O. canaliferum(OPPEL) group as there are intermediate
specimens (considering ornamentation and stratigraphic
position). We should note thBERCKHEMER & HOLDER
(1959) consider the Kimmeridgian (“Tenuilobatus Zone”)
specie. palissyanunfFONTANNES, 1879) as a possible
O. irregulareBERCKHEMER & HOLDER synonym.
Ochetoceras zio(OpPEL, 1863) is different from
O. canaliferum(OPPEL) as its primary ribs are very
, . VWURQJ HVSHFLDOO\ LQ @W/Kid ADQN\
Fig. 18: Ochgtoceras capallferum(OPPEL 1863), whorl (OPPEL) is reported from the Acanthicum Zone (Upper
sections,=. Specimen No. crl001, coBAUDOUIN. LPPHULGJLDQ WR WKH %HFNHUL =RQ
It should also still be seen into the early Tithonian
(BERCKHEMER & HOLDER, 1959;HOROLDT, 1964).
1R FUX 30 ;, Al DQG FUX SBedies; ,linked to thé RsubgenwBranulochetoceras
VLIQLAFDQW FKDQJH VHHPV WR D SEHR W9a0(DWMEIOEEr#G JQoAtHNBRRDVWEMEBRQ
on the living body chamber. No peristome can be found & HOLDER, 1959,0. (G.) cristatumDIETERICH, 1940,0.

on all the studied specimens. (G.) argonautoidegMAYER, 1871),0. (G.) undulatum
HOROLDT, 1964] can be found from the top of the

Differential diagnosis Oxfordian up to the Beckeri Zone (Upper Kimmeridgian),

Ochetoceras canaliferuf®prPEL 1863) is a fairly easily- and can be easily distinguished frah canaliferum

UHFRJQL]JDEOH VSHFLHV ZLWK LW V(ORr#IQ [ER HIQ WHMULIRD IWKDRZ LIVWY RUG AD G
ZHDN PDLO\ LQ WKH ADhpidiforneRZHRDKDOHG GHQWLFXODWLRQ

(FONTANNES, 1879), is from the Upper Oxfordian and it

can still be seen at the Kimmeridgian base; it differs from Remarks

0. canaliferum(OPPEL) since it has many well marked  The three specimens studied in this work show similar
ULEV HVSHFLDOO\ LQ WKH ADQN Vdin@msibkal pSraneisrs [FQ.G 19)Wavd Werly Udbse

furrow is more strongly marked. ornamental traits that only differ from another by the
Ochetoceras irregularERCKHEMER & HOLDER, 1959 variable strength of the secondary ribs. While expecting
Plate IX

All the specimens arel. Stars points out the beginning of the body-chamber.

Fig. 1a, b: Streblites weinland{OrPEL, 1863) [M]. Specimen No. crl055, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN's collection.

Fig. 2a, b: Streblites weinland{OrPEL, 1863) [M]. Specimen No. crl056, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN's collection.

Fig. 3a, b: Streblites weinland{OrPEL, 1863) [M]. Specimen No. crl060, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN's collection.

Fig. 4a, b: Streblites weinland{OrPEL, 1863) [M]. Specimen No. crl061, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN'’s collection.

Fig. 5: Streblites weinland{OrPPEL, 1863) [M]. Specimen No. crl062, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN's collection.

Fig. 6: Streblites weinland{OrPpPEL, 1863) [M]. Specimen No. crl067, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN's collection.

Fig. 7a, b: Streblites weinland{OrPEL, 1863) [M]. Specimen No. crl091, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN's collection.

Fig. 8a, b: Streblites weinland{OrPEL, 1863) [M]. Specimen No. crl126, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN's collection.
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future new data about the variability of this group, most peramorphic (accelerated development of stage 4).
they are regarded here as the possible expression ofThe report is reversed Bireblites weinlandiHOROLDT,
different morphological poles of one single species. No 1964) as the most slender specimens are the most
microconchs were found, probably due to their scarcity paedomorphic (retarded appearance of stage 2). Another
in the beds studied. IDFWRU VLJQLAFDQWO\ GHWHUPLQH\
variability, too: the coil's widening and/or the section’s
thicknessversusthe more or less robust ornamentation.
V. CONCLUSIONS In Streblites weinlandiOpPPEL), this phenomenon occurs
with the strengthening of the ornamentation for wider
Fossiliferous levels of the Kimmeridgian Acanthicum section specimens. This observation is consistent with the
Zone in Mount Crussol highly contribute to the covariation laws of the charactel®WESTERMANN, 1966)
understanding of the Oppeliidae faunas dating back mainly based on the relationship between the section
to that period, and to the understanding of their shape and the ornamentation strengtidramelliceras
variability in light of the species’ modern conceptions compsum(OPPEL the phenomenon also exists, but it
in paleontology. The ontogenetic studies often show a VHHPV PRUH LQAXHQFHG E\ WKH XPEL
strong relationship between morphological variation wider umbilicus corresponds to forms with stronger
and variability in the appearance and the duration of the ornamentation.
GLIITHUHQW VWDJHV UHFRJQL]JHG GG@GrutheQoihel URE, M hyiotbasidHd anVexiding sBxual
the ontogeny of heterochronic type), particularly in the dimorphism in Ammonoidea has long been known and
case ofTaramelliceras compsufOPPEL, 1863). Thus, was mentioned on numerous occasionsBRHKMANN ,
in this species the most slender specimens are also the1929; MAKOwWSKI, 1962; QLLOMON, 1963; KENNEDY

Plate X
All the specimens arel. Stars points out the beginning of the body-chamber.

Fig. 1: Streblites weinlandiOPPEL, 1863) [M]. Specimen No. cru062, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 or 195. R &LLI's collection.

Fig. 2: Streblites weinlandiOPPEL, 1863) [M]. Specimen No. cru066, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 or 195. R &LLI's collection.

Fig. 3a, b: Streblites weinland{OrPEL, 1863) [M]. Specimen No. crl065, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 4: Streblites weinlandiOPPEL, 1863) [M]. Specimen No. crl068, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 5: Streblites weinlandiOPPEL, 1863) [M]. Specimen No. cru065, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 or 195. R &LLI's collection.

Fig. 6a, b: Streblites weinlandfOpPEL 1863) [m]. Specimen No. crl100, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 7: Streblites weinlandfOPPEL, 1863) [m]. Specimen No. cru004, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 195. PoBELLI's collection.

Fig. 8: Streblites weinlandfOpPPEL, 1863) [m]. Specimen No. crl132, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 9: Streblites weinlandiOPPEL, 1863) [m]. Specimen No. cru068, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 or 195. R&LLI's collection.

Fig. 10:  Streblites weinlandfOpPEL 1863) [m]. Specimen No. crl133, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 11a, b:Streblites weinlandiOpPPEL, 1863) [m]. Specimen No. crl099, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 12:  Streblites weinland{OprEL 1863) [m]. Specimen No. cru069, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 or 195. R&LLI's collection.

Fig. 13a, b:Streblites weinlandiOpPPEL 1863) [m]. Specimen No. crl090b, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 14a, b:Streblites weinlandfOpPEL 1863) [m]. Specimen No. crl134, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.
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654 C. BAUDOUIN, P. BOSELLI & D. BERT

Fig. 19: U andH=f(D) for Ochetoceras canaliferuf®prrEL, 1863). The triangle is for the holotype.

Plate XI

All the specimens arel. Stars points out the beginning of the body-chamber.

Fig. 1. Ochetoceras canaliferufOrPpPEL, 1863). Specimen No. crl001, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 2. Ochetoceras canaliferufOpPPEL, 1863). Specimen No. cru033, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 ?. RogeLLI's collection.

Fig. 3: Ochetoceras canaliferufOPPEL, 1863). Specimen n° cru089, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. PoBELLI's collection.

Fig. 4. Discosphinctoidesp. Specimen No. crl084, Acanthicum Zone, Mount Crussol (Ardéche, France), bed No. 193.
C. BAUDOUIN’s collection.

Fig. 5: Discosphinctoides praenuntialB8ONTANNES, 1879). Specimen No. crl083, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.EBAUDOUIN’S collection.

Fig. 6: Aspidoceras acanthicuf©OpPpPEL 1863). Specimen No. crl088, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 7. Phylloceras praeposteriunfFONTANNES, 1875). Specimen No. crl086, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193.EAUDOUIN’S collection.

Fig. 8: Nebroditeshospes(NEUMAYR, 1873). Specimen No. crl143, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 9: Phyllocerasaff. V D [ R QNHEUMAYR, 1871. Specimen No. crl146, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193. BAUDOUIN’s collection.

Fig. 10: Pseudaganidesf. pseudaganiticu§SCHLOTHEIM, 1820). Specimen No. cru095, Acanthicum Zone, Mount
Crussol (Ardeche, France), bed No. 193.&®B.LI's collection.

Fig. 11: Ptychophylloceraptychoicum(QUENSTEDT, 1845). Specimen No. cru092, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193 or 195. ®sB.LI's collection.



10

3ODWH

11

2cm



656 C. BAUDOUIN, P. BOSELLI & D. BERT

& COBBAN, 1976; Dwis et al, 1996), and the study  gpammonites.forum-actif.net/) for providing us with

of the Oppeliidae of the Mount Crussol thus reinforces VRPH ZRUNV KD U GP®sRr fArh& hedi® pU L H
the observations made IAIEGLER (1974). The author WKH AQDO (QJOLVK YHUVLB®ERI WKLV .
UHF R JQ L] H GCwricHrag/dertit@r( REINECKE, IRU KLV DVVLVWDQFH RQ WKH AHOG
1818) as microconch of the different successive species our reviewer ArminSCHERZINGER for his constructive

of the genusstreblitesHYATT, 1900, and he proposed to  remarks and certain points of view he shared with us.

consider some species of the geflischicerasHYATT,

1900 asTaramelliceras microconchs. Thus, it appears

that the subfamily Glochiceratin&&ratT, 1900 has not 5(0)(5(1&(6

any real biological values, since it is currently only used

to indiscriminately aggregate microconchs of various ANDELKOVIC 0 = $PRQLWAshifio6®RMHYD V|
Oppeliidae mainly belonging to OchetoceratiSaaTH, acanthicum 6 WDUH 30D QL Q HPalpéwtRldg@ D 6 UEL M
1928 and to Taramelliceratin@eatH, 1928. Jugoslavica =DJUHE 6Y . ~AJ WDE
)XUWKHU UHVHDUFK LV QRZz UHTXUUWEN pr AW R g Apeslans e

WKH H[LVWHQFH RI D GLPRUSKLVP DQfs PyHLk W WU D ST D w L U
morphological variability in other Oppeliidae, especially phincteset $ W D [ L R Bd¢widAs des Laboratoires de

in the Kimmeridgian specié&ramelliceras trachinotum géologie de Lyon S Al WDEO SO
(OpPPEL, 1863) andstreblites tenuilobatu@©prPEL 1863). BAER, J. & V. G. SHWEIGERT =XP 9RUNRPPHQ YR
Studying the ontogeny and variability in older and more Aulacostephanus y(®'ORBIGNY) im Schwabischen Jura

recent Oppeliidae’s species (dfaramelliceras and (Ober-Kimmeridgium, SW-Deutschlandyeues Jahrbuch

Streblite3 may also allow the distinction between factors fiir Geologie und Palaontologiébhandlungen, Stuttgart,

WKDW DUH ZLWKLQ WKH LQWUDVSHELAR YR\ bR EhGitnit bePREnibl B H

that evolve.as time goes by. It will thus enable a better mors (Mittleres Unter-Kimmeridge) der siidlichen Fran-
understanding of the evolution of that group. kenalb. Erlanger Geologische Abhandlungen(UODQJHQ
82: 86 p.
BERCKEMER F. & H. HOLDER (1959) - Ammoniten aus dem
$&.12:/('*(0(176 Oberen Weissen Jura Suddeutschl&eihefte zum Geolo-
gischen Jahrbuch +DQQRYHU S Al

. . - BERT ' 5pYLVLRQ pWXGH V\VWpPDWLT
We would especially like to thank Philip@EREILHAC genre GregorycerasSPaTH, 1924 (Ammonoidea, Oxfor-

for his help and his constructive comments in preparing dien). Annales du Muséum d'Histoire Naturelle de Nice
this work, as well as for the extensive bibliography he s Al SO

has kindly forwarded. We also thank StéphBe&sac BERT, D. (2009) - Discussion, evolution and new interpretation
IRU KLY MXGLFLRXV UHPDUNYV LQ FRP & Ghe WonQuisted/ cuANEZ RIAN (Paehcevatidde,
SCHWEIGERT and the team of the G.P.A.’s forum (http:// $PPRQLWLQD ZLWK WKH H[HPSOH RI WK

Plate XII

All the specimens arel. Stars points out the beginning of the body-chamber.

Fig. 1: Nebroditesgr. agrigentinus(GEMMELLARO, 1872). Specimen No. cru096, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193 or 195. ®sB.LI's collection.

Fig. 2: Sutneria cyclodorsatdMoESCH 1867). Specimen No. cru091, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 or 195. R &LLI's collection.

Fig. 3: Aulacostephanus phorc(IBONTANNES, 1876). Specimen No. cru090, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 or 195. R &LLI's collection.

Fig. 4: Aspidoceragr. acanthicum(OpPPEL, 1863). Specimen No. cru098, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 or 195. R &LLI's collection.

Fig. 5: Discosphinctoides praenuntiafSONTANNES, 1879). Specimen No. crul00, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193 or 195. ®sB.LI's collection.

Fig. 6: LytoceraspolycyclumNEUMAYR, 1873. Specimen No. crul04, Acanthicum Zone, Mount Crussol (Ardéche,
France), bed No. 193 or 195. R &LLI's collection.

Fig. 7: Holcophylloceraspolyolcum (BENECKE, 1866). Specimen No. cru094, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 193 or 195. &sB.LI's collection.

Fig. 8: Orthaspidoceras lallierianunfp’ORBIGNY, 1849). Specimen No. cru080b, Acanthicum Zone, Mount Crussol
(Ardéche, France), bed No. 195. Bg&LLI's collection.
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Fig. 1: Pile ofTaramelliceras compsuf®rpPEL 1863) [M] & [m], Streblites weinlandiOpPEL, 1863) [M], Aspidoceras
acanthicum (OpPEL, 1863) andDiscosphinctoides praenuntian&ontannes, 1879). Specimen No. crulQ3,
Acanthicum Zone, Mount Crussol (Ardéche, France), bed No. 193 or 195sB.1Bs collection.

Fig. 2: Pile of Taramelliceras compsunfOppPEL, 1863) [M] & [m], Aspidoceras acanthicunfOPPEL, 1863),
Discosphinctoides praenuntian@ONTANNES, 1879) andPhylloceras praeposteriunfFONTANNES, 1875).
Specimen No. crl101, Acanthicum Zone, Mount Crussol (Ardeche, France), bed No. 1BBUMDUIN’S
collection.
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All the specimens ared.5.

Fig. 1: Pile ofTaramelliceras compsu(®rPEL 1863) [M] & [m] andStreblites weinlandiOpPEL, 1863) [m]. Specimen
No. crul01, Acanthicum Zone, Mount Crussol (Ardéche, France), bed No. 193 or 185ER.IB collection.

Fig. 2: Pile offaramelliceras compsu(®@rprEL 1863) [M] & [m], Streblites weinlandiOPPEL 1863) [M] andAspidoceras
acanthicum(OpPPEL, 1863). Specimen No. crul01, Acanthicum Zone, Mount Crussol (Ardéche, France), bed No.
193 or 195. P. BsELLI's collection.
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Table 1: measurements Tdramelliceras compsuf®PPEL 1863) [M].

No. D U W H UD WD HD WH UH Npr/2 Nsi/2 NY2  Bedn°
f 80 11 - 44 0138 - . 0550 - 0250 9 48 11

0152 0318 0545 0583 0278 8 36 9 103
0,164 0,327 0545 0,600 0300 11 33 10

0157 0314 0529 0503 0296 - - .-
0141 - 0563 - 0250 12 :
30 0,148 0315 0556 0,5
0163 0326 0558 0583 0,202 1 L
38 0184 0316 0526 0,600 0350 -
| 82 46 0122 - 0561 - .
clo04 95 | 63 35 0143 0286 055 0514 02 0o 4
140 55 9 17 30 0164 0309 0545 0567 0300 O 37 10
0 108 12 32 58 01l 0296 0537 0852 0207 - -

crloosa 90 - 80 10 0125 0313 0563 0556 0222 - 36 - 193
111 . 76 10

crlo02

crl003 193

193

0132 0303 0566 0535 0233 - 35 -
. 0151 0321 0566 0567 0,2 : -
0171 - 0537 -
0176 - 0529 -
. c30 6 co 16 0100 0300 0533 0563 0375 - - 1
79 11 - 43 0139 - 0544 - 0256 13 43 ¢
0,1455”'” - 0541 - 0273 :
9 0154 - 0558 - 0276 12 37 10
0167 - 0542 - : A
. 0,304 - 0435 -
0278 - 0444 -
7 0267 - 0467 -
0146 0354 0583 0,607 0,250

21 0189 0351 0568 0619 0,333 32 14 193
11 170182 0333 0515 0647 0353 7 30 11

44 0127 - 0557 - 0227 12 - ci3

9 34 0148 0311 0557 0559 0265 13 36 13 193
7 29 0148 0315 0537 : VI
70 0128 - . 0,526
59 0139 - 0546
51 0121 - 0,560
45 0125 - 0563
- .36 0129 - . 0581 - :
14 26 0146 0292 0542 0538 0,269
13 24 0167 0310 0571 0542 0,292

9 19 0171 0,257 0543 0474 0316 -

crlo05b

193

crlo06a 193

crlo06b 193

ooy e
R
0 79
I

o Ni~N|lr hiiN]oioio!

[
i O
'

e

crlo09a 193

crl009b 193
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No.

Bed n°

crl010a

108
S
1
e

u/D

0,130

H/D W/H UM Npr/2 Nsri2 Nt/2

0,528

- 0,246

0,127

0126 - = 0552 - 07229
- 0,557 '

0,136

0,591

c39

12

193

crlo11

142

104 11

79 0,099

0,556

. 65 0,097

0,575

0,106

0,587

193

crlol12a

0121

0,545

0,149

0,568

0,141

0,549

193

crlo13

131

125 16 34
103
. 88

0,128

0,544

28 55 0,117

0,534

0,125

0,545

193

crlo14

82
116

40 7
37

11 27 48

0,157

0,569

0,175

0,550

6 12 20 0,162

0,541

193

crl0l6a

180

N 90 N N
Ean
. c57

0,121

0,527

0,122

0,568

0,548 0,214

0,121

0,545

0,583 0,222

0,140

0,561

0,594 0,250

193

crlo16b

43
. c36

. 0,188

0,542

- 0,346

018 - 0512 - 0364
. 0,194 - 0,472 :

193

crlo17

0,156

0,556

0,529

0,167

. 0,176

0,500

193

crlo18

0,178

0,511

- 0,200

0,486

0,219

0,500

193

crlo19

©

32 0,169

[EEN
‘o

0,542

24 0,19

0,522

0211

0,500

193

crl020

11 c22 38

0,155

0,535

0,164

0,545

0,160

0,520

193

crlo21

- 0,138

0,569

0,163

0,551

0,523

0,182

0,500

193

crl023a

. 0,132

0,553

0155 - . 0552
. 0,170 - 0,532

193
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u/D

Bed n°

No. D U W H
0 76 10 - a2

0,132

H/D W/H UM Npr/2 Nsri2 Nt/2

0,553

- 023 12 36

6L 9

- 0,148

0,541

53

0,151

0,547

“miébméu49 ;Nééui4§ 2@

0,163

0,531

11

193

0,122

0,541

clo2s . 90 76

0,145

0,566

138 66 9 22 37

0,136

0,561

193

0,126

0,553

crl026

0,136

0,556

0,143

0,543

193

. 0,155

0,534

0,182

0,523

crlo27

0,184

0,526

0,486

195

8 0,189

0,125

0,563

crlo28

0,137

0,569

0,163

0,558

193

- 0,007

0,569

crlo29

0,109

0,564

0,130

0,565

. 0,133

0,556

193

0,148

0,556

crl030

0,561

0,171
. 0,189

0,541

193

0,123

0,543

0,143

0,540

clo3dl 90 63 9 20

0,145

0,545

193

0,158

0,544

crlo32a . 90 44

o N ©]|© ©

193

0,172

0182 - . 0545
0175 - 0525
0158 - 0526

- 0552

crlo32b . 90 29 5

0,148

0,519

193

0,098

0,268

0,580

crl033

0,120

0,272

0,543

0,135

0,311

0,554

0561 0244 10 38

193

0,167

0,524

- 0318

crlo34

0,141

0,293

0,545

0,144

0,533

193

77 - cat

0,117

0,289

0,532

0,153

0,322.

0,559

crlodsa = 90 59 9 19 33

165 47 8 16 26

0,170

0,340

0,553
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No. D U W H UD

W/D

H/D W/H

Bed n°

68 c10 - 36 0,147

0,529

- 0278 15 40

U/H  Npr/2 Nsr/2 Nt/2
. - il

192 ?

- 0355 - - -

crlo3sb 0 -
f 50 7 - 27 0140 - . 0540 - 0259 6 33 cl5
37 ' 0,189 - 0514 - 0,368 26 cl1
Cr|036a R . ................................ freeees 193
35 0,200 : 0514 - 0389 28 cl0
170 ¢33 0182 - . 0485 '

0 62 0,145

0,548

- 0,265

crlo37

g

0,167

0,292

0,542

42 0,190

0,310

0,524

193

55

0,545

43

0,145
0,163

0,302,

0,535

crl038

37

0,162

0,297

0,541

o3 0,161

0,290

0,484

193

0,160

0,320

0,540

crlo39 c14

0,163

0,326

0,535

¢12 19 0,189

0,324

0,514

193

0,113

0,339

0,565

crlo40

0,128

0,362.

0,553

mloiN|lNivio]|louigiwio]|lo i ©®ioloigia

0,357

0,548

0,652

0,143

0,324

0,541

0600 - - - -

193

0,200

0,300

0,500

0,600

crlo4l

0,241

0,310

0,483

0643 0500 7 22

0'26(5. -

0,308

0,462

Q667 R SO S

193

0,149

0,298

0,532

0,560

crlo42

0,162

0,297

0,541

0,550

OJgéum

0,303

0,545

193

0,135

0,327

0,558

0556 0333 3
0586 02 ;

0,156

0,333

0,556

0,600

crlo43

0,179

0,308

0,538

0,571

0171

0314

0,514

0,611

193

e

0,306

0,306

0,444

0,688

crlodd 0,333

0,296

0,444

0,667

0,304

0,435

0,700

193

0,176

0,304,

0,529

crlo45a

0,184

0,316

0,526

0,600

0,212

0,333

0,515

0647 0412 9

193

- 0,200

0,300

0,450

0,667

crlo4sb - 0,188

0,313

0,43

0,714

0,214

0,286

0,50

0,571

193

0,188

0313

0,588

0,208

0,333

0,50

0,667

crlo46

0,190

0,286

8
0
0,531
0
6

0,47

0,600

Dipniggio|lwiw da|luiNv~io]|lwio

5.9 0211

0,263

0,474

0,556

193




The Oppeliidae of thAcanthicuniZzone (Upper Kimmeridgian) from Mount Crussol

No.

H/D W/H

Bed n°

crlo47

90
120 27 6

30

U/H  Npr/2 Nsr/2 Nt/2
. 26 ;

0500 0632 0421 6

0,500 0,600 0400 6

0,481 0,615

193

crlo48a

150  c48

0,542 -

0462 6
0,282

0538 -

0,286

0542 -

0,281

0,521

193

crlo48b

0,525

0,516

0,483

193

crlo49

0,533

0,543

0,500

0,481

193

crlos52a

o

Lo

i © :
H
o

Ui NNl i~NiN|©:©

0,551

0,518

0,531

0,545

193

crlo53a

0,527

0,519

0,521

193

crlo54

0,500

0,478

0,450

0,444

193

crlo66a

. c69
. 64

0,526
0,542

0,565

. 0578

193

crl066b

125 43

0,541

0,540

0,535

193

crl069a

0 32

“migomguélgé

25
22

0,500

0,480

0,500

0,526

193

crl076b

180 28

foiNiN|M ainnio|oiomio|lwio]

0,533

0,538

0,514

. 0536 -

193
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No. D

HD W/H U/H Npr/2 Nsr/2 Nt/2 Bed n°
0558 - 0276 11 34 10

0524 - 0318 30 9 193

0500 - 0368 8 28 9

0 52
crlo77a 87 | 42
. 125 38

0 4
crlo78 . 50 | 36
. 108 | 29

0512 - 0333 10 37 8

0528 0526 0368 10 35 7 193

UiN|wiNo]|C

0552 0474 - 7 30 4

0,541 0,600 0,300 ,

0500 - 0333 2 2 193
0500 - 1

R
crlog2a 72 30
. 129 26

0,494 -
0545 -
- 0557 -

145 17

cri10la 193

Rt e v

0 87 10

I e v s
TR

49 ous - 0563 -
- 38 0134 - | 0567 -
81 0188 - 0834 -

193

crllolc 0 | 85 - 45 0,106 - 0529 - =

1o 0238 - 0476 -
- 8 023 - | 0471 -

cllold 90 17 193

15 15 3 - 7 0200 - 0467 -

9
8
9:

0 21 5

e
3

0 111 13 27 60 0117 0243 0541 0450 0,217
e s T B s

crl102a

193

56 0117 - = 0544 -
49 - 0538 -
- 0853 -
- 0867 -

crl102b 193

-1 19 0194 - . 0528 -
- 15 | 0484 -

193

crll03a = 50

0528 0,526 0,368

0483 - 0429 5

0480 - 0417
0,524 0,545

crl103b

193

0,538 0,595
0,567 0,579
0,550 0,576
0564 0581 0226 - - -

crl108

193
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No.

Bed n°

crl109

o
148
180

H/D W/H UM Npr/2 Nsri2 Nt/2

0,554

0,565

027 15 4 s

0,554

0551 0593 - - - -

193

clll0 . 38 51

0,544

0452 0290 9 32 10

0,529

0,533

193

cri111

0,552

0,545

0,5

0,535

0,6

0,537

193

cri112

0,560

0,550

0,5

o w o|®ip wio|lowioi ©

0,529

193

cri113

59
49

39

055 0333 8 32 7

- 05542

193

crll14

% cSl%

e e T 1
B B R B
e T e i

- - 0,276 49 14

0,547

0,558

0,583 0,250

0,528

0579 0,316

0,516

0563 0375 - - -

193

0,549

0,250

crl115 0,561 193
0,559

cl1l6 . 70

31

0,617

0,526

0,516

193

32

. 0,500

o -
60 : 28 - 0,464

cri117a e 193
125 23 - 0,435
155 20 - 0,450
0 | 16 - 0438

- 0462 193

cliize 75 13

0,455

crl118

0,281

0,531

0,286

0,500

0292

0,500

193

o135 56

78
54

0,308

0,551

0,323

0,569

0,333

0,556

193
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No. D W H UD WD HD WH UH Npr2 Nsi/2 NY2  Bedn®
: : 32 0138 0310 0552 0563 0250 11 32 9

0 0130 0315 0556 0,567 02 : 31
. 0,136 0318 0568 0,560

0154 0,308 0538 0571

crl136

20 0158 - 0526 - | :
10,188 0,281 0531 0529 0353 4 193
. 0,154 0,269 0500 0,538 0,308 < , ;

crl137

0158 - 052 - 0300 6 26 10
3 0182 - 0523 : I
0211 - 0500
7 0212 - o515

crl140a 193

180 33
a2 0167 - . 0548
0182 - 0515
0207 - 0483

193

crll4ob 80 33

o 0o N|lNipw wio|lrn ool Nio]|C

iédm?“é§€

[EEY
o
'
N

0128 - 0551
0136 - 0559
0143 - 0551
0148 - 0532

90 59
. 150 | 49
170 | 47

cru00la

195

- 21 0175 - . 0525

0  cd0
11 17 0176 0324 0500

CruQOLh b i
70 34

195

0 21
cruo02za 85 | 17 |
160 @ 14

.11 0,190 0,286 0,524
5 9 0176 0,294 0,529
. 0,214 0,28 0,500

195

cru003 62 | 54
. 135 44

0,106 0333 0576
0,130 0,333 0,556

195

5 0,136 0318 0,568
0163 - 0531
0,167 0286 0,548
0189 0297 0514
7 0200 0333 0567

a9
i
SPRry

cru006 195

oiuiN o|lo uiN|lw i widh|loiN]|Niu o

0 83 10
cruoo8 67 | 69 9 23
. 131 58

0120 0337 0,554
. 0,130 0,333 0,551
. 0,138 0,328 0,552

193

0148 - 0574
. 0159 0273 0545
0,200 0,286 0514

195

cruo0e 75 44 7 12

9
8 :

0O 54 8.
.

0141 0295 0551
0,159 0,302, 0,540

cru010 195

1 0,158 0,208 0,544
. 0190 0310 0548
10 17 0206 0294 0500
8 13 0222 0296 0,481

cru011 195




The Oppeliidae of th&canthicumZone (Upper Kimmeridgian) from Mount Crussol 671

No. D

u/D W/D H/D W/H UM Npr/2 Nsri2 Nt/2 Bed n°
0118 - 0559 - 0211 c7 c39 -
T S B e e |
a7 . 0128 0277 0553 0500 0231 ¢7 32 6

180 41 6 12 22 0146 0293 0537 0545 0273 -

0 68
e

cru0l2

0 120 17 37 61 0142 0308 0508 0607 0279 11 - -
cruol3 90 | 99 |

51 0152 0323 0515 0,627 0294 10 35 1 193/195

0146 0329 0524 0628 0279 10 31 5

0120 0337 0542
0,132 0,353 0,559

cru014 193

. 0140 0333 0579
0123 0319 0529
0134 - | 0536

150 @ 95 0,137 0263 0558 0472 0245 11 23 0

138

cru015 193

180 88 12 23 49 0136 0261 0557 0469 0245 - - -
R .39 0,143 0,271 0557 0487 0256 13 35 10

0,148 0296 0537 0552 0276 10 33 10 195

0178 0311 0511 0609 0348 10 33 9

cru0l6 - 90 54
. 158 | 45

c12 22 0167 0286 0524 0545 0318 8 33 9 105
11 18 0171 0314 0514 0611 0333 7 33 6

0o 42

CrU018 H H
60 = 35

0163 - 0551 - 0,296

0175 - . 0525 - 033 32 8 195

0206 0294 0529 0556 0389 7 32 9

cru019

0148 - 0519 - 0286
£ 0143 0,333 0,524 0,636 0,27

cru020 195

0158 0316 0526 0,600 0,300
0182 0273 0545 05 :
0179 0212 0500 05
0208 0250 0,500 0,500

N
crup2l . 61 | 28
120 24

195

0 38
cru22 . 71 32
. 153 26

10158 0316 0526 0,600 0,31 . 1
. 0,188 0,313 0500 0,625 0,3 i 195
0,192 0,308 0,500 0,615 0,3 : 30

0214 - 0476 -
. 0,222 - 0500 -
0,212 - 048 -

193

cru023 . 70 36

N~ owm o|lmnoiolninio|lew win|lau~o|loi~N|lo iw!

[
i O

0 86
cruo24 78 | 72
. 158 56 8

0116 0326 0535 0,6
. 0125 0,333 0556 0,6
. 0143 0339 0554 0,613 0,258

193

fo

T2 0139 - 0528 -
50 ' 0,160 0,260 0540 0481 0296 14 38 12

180 45 8 12 24 0178 0267 0533 0500 0,333 -

cru026a 193
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No.

W H U/D

H/D W/H

U/H  Npr/2 Nsr/2 Nt/2

Bed n°

cru026b

0,127

0,545

- 0233 12 40 6

. 0,152

0,522

- 0292

. 0,162

0,541

193

cru027

0,122

0,544

0,118

0,529

0469 0222 0 7

0,126

0,541

- 0233

0,134

0,504

0,531

193

cru030

0,121

0,526

0,115

0,542

0,123

193 ?

cru031

0,096

0,556
0,541

0,117

0,559

0,116

0,3157895 0,568

0,556 0,204

0,112

0540 0200 - - -

193

cru035a

0,113

0,3033708 0,562

0,530

- 0213 0 5 8

0,116

0,551

- 0211 2 30

0,110

0,576

105 13 0,124

0,590

193

cru035b

0273

0,455

0,263

0,474

7. 0,313

0,438

193

cru036

. 0,137

0,569

0,548

0,182

0,143

0,545

193/195

cru037a

0,217

0,478

0,450

9 0,250
. 0,235

0,471

5 0,286

0,429

© o o olo

193/195

cru038

0,235

. 0,441

. 0,258

0,419

. 0,250

0,429

193/195

cru039

127 51 7 16 28

0,122

0,554

0,133

0,550

0,137

0,549

193/195

cru040

0,124

0,540

0,138

0,564

0,147

0,560

0,159

0,551

193/195

cruo4l

45 :

0,120

0,554

0,122

0,549

0,549

193/195
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No.

u/D

H/D W/H UM Npr/2 Nsri2 Nt/2

Bed n°

cruo42

[EnN
‘o

. 0,133

0,547

0,125

0,547

0514 0,229

0,130

0,537

0,586 0,241

0,159

0,545

0244 10 48 9

0,500 0,292 -

193/195

cru043

0,141

0,547

. 0,140

0,561

0,163

0,551

0,163

0,512

193/195

cruo44

DigiNd O|NipiomiO|Nigio:

- 0,101

0,570

0,554

. 0,108
0,135

0,558

6 0,122

0,531

193/195

cru045

108

e
o

et

0,148

0,528

0,157

0,528

0,158

0,526

0,185

0,523

193/195

cru046

=3
2

. 0,151

0,509

0,167

0,524

193/195

cruo47

0,143

0,52

9

0,150

0,54

12

0,152

0,500

193/195

cru048

0,127

0,556

0175

0163 - . 0531
- 0,525

193/195

cru049

0,209

0,302

0,512

0,222

0,306

0,500

0,219

0,281

0,469

193/195

cru050

0,113

0,290

0,565

0,135

0,308

0,558

0,143

0,310

0571

. 0,150

0,575

193/195

cru051

. 0,140

0,300

0,50

9]

0,150

0,52

5

. 0,167

0,530

193/195

cru052

0,143

0,556

0,173

0,269

0,538

. 0,196

0,283

0,522

O‘lgéﬂ e

0,286

0,500

193/195

cru053a 50
- 93 !

. 0,175

0,526

0176 - 0549 -
. 0,182 - 0545 -

193/195
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No.

Bed n°

cru053b

H/D W/H UM Npr/2 Nsri2 Nt/2

0,500

0684 0474 8

0,500

0,520

11

cru053c

0,450

0,471

0,500

193/195

cru053d

0,480

193/195

0,544

0,261

0,543

; 0,523

cru054 - 0512 193
- 0528
- 0,550

cru055 -

193/195

cru056a

101

167

107 15 32 56
Sy

FirE Y
e

0,299

0,523

0,305

0,526

0,284

0,531

0,304

0,565

i 9
193/195
110

cru057a

38
115

66 9
58
47

0,545

195

cru057b

65: : :

130 46 8

195

cru076a

180

, 154 22
o e
“yo0” 06

193

cru077a

205

50

10 : : : : :

193

cru077b

50
105

3 6
wTer
wlr

0155 - 0552 -
......... T
- . 0538 -
- 0536 -
- 0522 -
- 0506 -
- 0519 -
0313 0518 0,603
0160 0302 0509 0593
0,255 0500 0,511
0261 0509 0512
0259 0,540 0,480
0250 0,517 0,484
- 0547 -
- 0563 -
- 0558 -

193

0,526

0,574 0,246

0,551

cru079

0,541

0,542 0,203

0,540

0537 0204 - -

cruo78 - 195
0530 -
0,506 -
0528 -
0511 -

193/195




The Oppeliidae of thAcanthicuniZzone (Upper Kimmeridgian) from Mount Crussol

No.

D

u/D

Bed n°

cru080

0 121

T
| T
e

15 - 62
13 -

1. - 42

u w H

0,124

H/D W/H

0,512

- 0,242

1

U/H  Npr/2 Nsr/2 Nt/2

o 3

195

cru082

0 40

35

158 26

0,171

0137 - 0547 - 0250
0133 - 0542 - 0244
0141 - 0538 - 0262
0175 - 0525 - :
- 0543

0,192

0,500

195

cru083

9

0,104

0,323

0,552

0,122

0,311

0,581

0,306

193

cru084

. 0,129

0,235

0,294

0,565
0,500

0,250

0,464

0,261

0,321

0,435

195

cru085

. 0,216

0,514

- 0,233

0,300

4
0,500

0,280

0,320

0,480

193

cru086

. 0,179

0,321

0,53

0,208

0,333

0,211

0,368

6
0,500
0,474

0,778

8 0,250

0375

0,500

0,750

193

cru088a

0,118

0,278

0,519

0,536

0,122

0,276

0,538

0,512

0,264

0,558

0,472

0,129

0,132

0,274

0,556

0,493

193

Table 2: measurements Tdramelliceras compsuf®PPEL 1863) [m].

No.

D

H

u/D

U/H Bed n°

crl010b

0 | c34
20

11

0,324 :
0,296

. 0846
0,727

193

crlo12b

18

o 23
9 ,
128 = 16

0304
. 0278
0,250

i 27 i - i -
140 @ 24 - 10 0292 - 0,700

0,700
0,625 193
0,571

crlo23b

. 0310
0,292 |

0,818

0,700
i 1973
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No. Bed n°
crlo53b 193
crl080 193
crlo82b 193
crl090a 193
crl092 193
crl093 193
crl094 193
crl095 193
crl096 193
crlog7 193




The Oppeliidae of th&canthicumZone (Upper Kimmeridgian) from Mount Crussol 677
No. Bed n°
crl098 193
crl101e 193
crl101f 193
cri101g 193
crl101h 193
crl102c 193
crl103c 193
crl103d 193
crl104a 193
crl104b 193
crl119 193
crl120 193
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W/H U/H Bed n°

No. D U
; ; : ) 0615 0,769
e o 160

0,500 0,600

o
w
-
[iny
@ io
oivin|=

clizt 70

- 0727
0,667 0,667 193
0,625 0,625

o122 80

0,700 0,900
0,600 0,700 193
0,625 0,750

cl123 = 61

o vwiv|loieo w|oin:

=Y
‘o

5 0667 0833
e

o bt
e )

cri124 193

0545 0,636
0556 0,667 193

rioio|loigivNin|oioiv]|l0oio

o130 83

0571 0571
- 0,667
e A

b

crl140c % 70 f

- 0750

crlld4ilc i : :
- 0,800

193

0,714

crl142 . :
0,667

193

0,818
. 0727 195
- 0,667

crugo2b 70

[N
w
o
[N
1

© wo|r Ols Oln ool o N[0o o
'

0500 0714
0,545 0,727 195
0,556 0,556

=
‘o

oo |

cru007 90

. 0615 0923
0,583  0,750193/195

cruo37b 90

0500 0,700

0,667

cru056b HHWWNN;H
0,600 0,600

0538 0,846

0,750
cruoss e 7193/195

700
0,667

- 0846

cru0s59

0,667
o3 103/195
36

- 0,500




The Oppeliidae of th&canthicumZone (Upper Kimmeridgian) from Mount Crussol 679

No. D ] W/H U/H Bed n°

o . 37 @ 12
| e
T T

0533 0,800
0,538 0,692

0,636 0,636
0,600 0,600

cru060

> <~ S

- 0833
0,667 0,833 195
0,600 . 0,800

.
oo

cruoel . 40 16 :
135 12 3

N

9
.

: 6 :

o 17 5 |
4

No. D W H

.0 59 - 3T ] 0,081
20 | 55 - 33 - 0,091

OO O SO SO 193
27

90 44 : ; : :
- 23 : :

.miéiumgmumsgnmwmumnmmunynmm

0 | 53 - 32 , ;
crios2b 90 42 25 : §

0,080 193

o . 70 14 39 : :
T T e el e
T e e T R Wy e
e TRt i

crl055 193

u
3
3
2
2
3

: : 2 : :

T e R
5
4
4
3 ; : .
4 14 45 0487
I e e e e =

13 40

crl056 R O OSSO PO PSP POONE SOSRRPTION 193

TR

31

crlo60 - 101 0,355 0,129 193

BT e B
35 , ,
T R S

crloél 58 0,345 0,138 193

N % 28 : :
3 | L
7 18 : :

crlo62 60 0,348 0,130 193

% | .
g8 21

crlo63 60 0,360 0,120 193

[anY
N
]
N
w
wiw dviow w|le sidloirs]o
[{e]
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No. D W H u/D W/D H/D W/H U/H Bed n°

cl2 . 37 = 0065 0194 0597 0324 0,08

30 . 0078 0216 0588 0367 0,133 193
26 0067 0222 0578 038 01115

cloea 71

13 33 . 0073 0236 0600 0394 0,121

26 0087 0217 0565 038 0,154 193
9 21 0081 0243 0568 0429 0,143

cloes 70

H
=
=
N
(82}
Mo » i dfw » »|C
=
o

0,108
33 193
0,125

crlo66¢c

3 0,098
- : 40 O,lOQ 193

L0664 79

R T 0,129
36 0,111
28 . : : 0,107 193/195
T e T e v

crlo67 . 72

38 : 0108
a1 00758 - 0s08 - 01
- 28 0,107

crlo68 193

1 . 40 0,125
' 0,118 193
0,148

crl069b

3

5

4

4

4

3

: : 3 :

o 72 5 - . 42 0,119
e e R S

4

3

5

4

4

5

crlo71 193

crlo72 193

crlo73 193

crl074 193

crl076a 193

crl077b 193
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No.

U/H

Bed n°

crl079a

T2
147

38
31

25

: 22 % ! § : : :
18 | | | |

15

0,136
0,167

0,133

193

crl079b

63
119

c4l

35

28

20 f f f .

17

0,125
0,150
0,118

193

crlo81

60
132

50

59

41

LB ﬁ
29 )
24

0,114

0,138

0,125

193

crlo91

e
S

17 : :

15

0,130

0,143
0,118

0,133

193

crl117b

45
38
31

222 H H H H
19

0,148
0,136
0,158

193

crl125

51
44

38

26 | | |

23

0,133
0,115

0,130

193

crl126

114

s

0,115
0,113
o
0,098

193

crl127

23

19 = : :
15 : §
11

0,130
0,158
0,182

193

crl128

W W N w w w[raio N|e @ Aleiw MNN® W[ My e LN e w|C

19

15

193

crl129

193

cri138

193

cri139

193

crll4la

193




682

C. BAUDOUIN, P. BOSELLI & D. BERT

No.

cru0l7a

cru0l7b

cru057c¢

vln o wle s s alc

cru062

cru063

- 39

a1 : : : 0,008

0,103

cru064

0111
7 0,107193/195
0,120

cru065

olw win|[rin oo|[rinio ]k

0,136

0,118

193/195

cru066

198 = c54

- 32

0,143
: : : : : 0'143
37 H H H H H

0,135
0,156

- 193/195

cru076b

- 26
.20

0,077
: : : : H : 0’100
- 17 V V V V

0,059

193

cruQ77c

- 26

17

21 : :

0,115
0,143

0,118

193

cru081

0,102

193




The Oppeliidae of thAcanthicuniZzone (Upper Kimmeridgian) from Mount Crussol 683

Table 4: measurements $freblites weinlandiOpPEL, 1863) [m].

w H
6 10 | | .
5 10 = 0150 0250 0,500

No. D
o0 22

T

| S

T

29

¢rl090b 193

ra|Nipiwiw]|CE

crlo99 193

crl100 193

cri131 193

crl132 193

crl133 193

crl134 193

cril41b 193

cru004 195

cru005

195
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No.

U/H

Bed n°

cru068

T

0,308

0,273
0,167

0,200

cru069

1

10

10

0,364

0,300

0,222

st 193/195
. 0,200

cru087

Y X1 IV 1) BN ENT NS PRY BN E

0,250
167

193

cru088b

0,250

0,167

193

Table 5: measurements ©thetoceras canaliferu®prrPEL, 1863).

No.

D

U

w

H

u/D

H/D

U/H

Bed n°

crlo0o1

67

=
o

35

0,149

0,522

0,286

Npr/2

Nsr/2

193

cru033

1937

cru089

: - 7 ;
54 8 - 29 0148 0537 0276 5 .
a2 5 - 2 0119 0524 027 2 -
63 8 - 3 0127 0556 0,229 7 38
53 7 - 29 0132 0547 0241 5 35
47 6 - 26 0128 0553 0231 7 31
50 7 - 28 0140 0560 0,250 - 30
@ 6 - 23 0146 051 0261 2 29
3 4 - 19 0114 0543 0211 0
28 3 . 14 0107 0500 0214 0 -

193




