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Ammonite biostratigraphy of some Mediterranean sections. 2: The succession
of the Gola del F. Burano (Umbria-Machigiano Basin, Apennine), a reference
section for Tethyan Domain

Francesco MACCHIONI! & Christian MEISTER?

Abstract

This study (second part of five articles) is dedicated to the ammonites of the Upper Pliensbachian (Domerian) of the Gola del F.
Burano section (Umbria-Marche Apennines). A careful systematic description of 68 taxa belonging to the Phylloceratidae,
Juraphyllitidae, Lytoceratidae, Phricodoceratidae. Liparoceratidae, Dubariceratidae, Dactylioceratidae and Hildoceratidae led to the
construction of a detailed biostratigraphical framework for almost the whole Domerian. We also attempt to clarify the taxonomy of
some important marker species. in particular the Early Domerian Harpoceratinae like Fuciniceras ambiguum (FUCINI), Fuciniceras
lavinianum (FUCINI) and Fuciniceras isseli (FUCINI). Excepted the presence of Plewroceras solare (PHILLIPS), all the species

show strict Tethyan paleogeographical affinities.
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INTRODUCTION

The Umbria-Marche area can be considered a classic
fossiliferous locality for Early Jurassic and Late
Jurassic-Early Cretaceous ammonites. During the 19t
and the first years of the 20% centuries MENEGHINI
(1867-1881). ZITTEL (1869), CANAVARI (1896-
1903), BONARELLI (1899), FUCINI (1899-1900)
amongst others, published important monographs. Their
works are still landmarks since many type fossils were
described. In the following years the paleontological
studies based on invertebrate fossils decreased in num-
ber. This was mainly due to the facts of the two wars
but one may think that those papers accomplished a
phase of exploration that was considered completed. In
spite of that, a real biostratigraphical framework was
totally missing as the fossils were collected without
serious Stratigraphical criteria. During the 80’s and the
90’s, the works of CECCA er al. (1990, 1995, 1998)
shed more light on the Late Jurassic-Early Cretaceous
ammonites and allowed us to know the exact Stra-
tigraphical position of many species typical of this span
of time instituted by the classic authors.

The Lower Jurassic rocks of the same area did not
experience the same attention, since sampling was
generally concentrated in small outcrops and/or based

on a limited number of specimens. It must also be said
that the Lower Jurassic more complete successions of
the Umbria-Marche area, are notably more expanded
than the Upper Jurassic-Lower Cretaceous ones. Fossils
are normally more diluted in the ‘Liassic’ Strati-
graphical successions. There is greater probability that
their continuity is interrupted by faults and/or covered
by vegetation. The most important contributions to the
knowledge of the Lower Jurassic ammonite biostrati-
graphy in the Umbria-Marche area were given by
FERRETTI (1970, 1972, 1975), VENTURI (1978),
PALLINI (1986), CECCA et al. (1987), FARAONI et
al. (1994), DOMMERGUES er al. (1990), VENTURI
& FERRI (2001) and VENTURI & NANNARONE
(2003).

THE STUDIED OUTCROP

The Gola del Fiume Burano Section is located in the
north east part of the Internal Anticlinorium of the
Umbria-Marche  Stratigraphical-Structural  Domain.
This is a fold and thrust belt composed of carbonate and
terrigenous sediments, Triassic-Neogenic in age. The
reader is reminded to the works of LAVECCHIA et al.
(1989) and SANTANTONIO (1994), with references
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therein, for more detailed and complete discussions on
the tectonic and stratigraphy of Umbria-Marche
Domain.

The Burano Gorge Section (BCF; Fig. 1) is localised in
the Burano Gorge, between the villages of Cantiano and
Cagli (PU). It is located an abandoned quarry named
Cave di Pietra, at approximately 425 m of altitude in the
right side of the Burano River, fifty meters in altitude
approximately above the Cave di Pietra tunnel of the
S.S. 3 Flaminia.

The succession (Figs 2-8ab) was investigated for 18,50
metres approximately, where the most part (17,50 m)
are Domerian in age. The major part of the succession
pertains to the Corniola Until, which is composed of
decimetric limestones (20-30 cm thick in average) red
coloured until the metre 15,00 and after white. All that
are prevalently mudstones but some wackestones, rich
in crinoids articles and ammonites, occur in the lower F.
lavinianum Zone. These hard pseudonodular to nodular
layers represent a lithofacies of Rosso Ammonitico cor-
responding to the upper Carixian-lower Domerian
Sphinctozoa beds of PALLINI & SCHIAVINOTTO
(1981). Above the metre 15,00 the white limestones are

Fig. 1 Tectono-Stratigraphical sketch maps of the study area.

Mediterranean
Sea

slighly enriched in marl and tend to be subdived in large
nodules. The upper portion of the lithologic successions
pertains to the Marne di M. Serrone Formation, and is
composed of grey-green marls sometimes rich in calca-
reous nodules. The last two outcropping beds are grey
marly limestones, correlating with the Bosso section
(FARAONI et al., 1994a), and the Migiana di M. Malbe
section (MACCHIONI 2001, 2002b) they are probably
the last two calcareous beds before the Early Toarcian
Anoxic Event.

PREVIOUS STUDIES

The section is already known in literature for the works
of DOMMERGUES et al (1983, 1990), both were
concentrated in the fauna of the lower F. lavinianum
Zone. In the prior the authors deal with paleobiogeogra-
phical and faunal correlation between lower Domerian
ammonites faunas of Umbria-Marche Apennines and
Upper Australpine of Hungary. The second paper was
principally focused in some problematic regarding func-
tional morphology and taxonomic nomenclature of the
genera Fuciniceras and Protogrcimmocercis.

I 1 Tuscan successions

I 1Umbria-Marche Successions

1111 1 Lazio-Abruzzi Carbonate Platform
| Quaternary Vulcanites
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Fig. 2: Litho-biostratigraphy of the Burano Gorge Section (BCF).
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In a study about ammonites morphometry, FERRETTI
(1991) figured also some specimens collected in this
section, from the beds comprising the base of Domerian
and the middle part of the A. algovianum Zone. Finally,
data regarding the whole Domerian of this section were

presented by FERRETTI & MEISTER (1994). The aim
of the work was to compare the quantitative faunal
spectra of various apenninic section with some other
areas of the Mediterranean and the NW- Europe but no
biostratigraphical data were presented.
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Fig. 3: Litho-biostratigraphy of the Burano Gorge Section (BCF).

a3e)g

UBI{IBqSURNd

o3eisqng

UBLI3WO(]

suoz

umgemAR)

suozqng

95090504 ama3ique

UOZUOH

BINJOAS ] I9)[BWE ‘J3 SLISONILIY
Hj[orenoq ‘Jje semoruion,f
EJN[0AI ‘J IDI[EUIE SLIONILIY
PYIeUTE J9 SRINIY
19Y)[ewe SLI20nILy
SOpIOMUEsE *J 11U0ZZESEI JO SLISd0SIUANY
1uozzedel se133053uy
SIpIOqIURIE ‘] IU0ZZeJel Se1a00S9UAY
mmjestdojeLns SeIsdAI01]
‘Anf -ds seronouy
wnjeunoad seormong
"put “ds sessonouy
ste[es se1aore[e)
-put “ds se122059UASY]
put -ds sexaooqAydire)
9e[00101q se1a00]|AqdiTe)
o

fuooeq SeI001AT

ISIS[|SWE)UOJ SeIdoTIon ]
95U9050q Se1ITUIon

wmyaqy o (soiAdemy) ‘W
umpede “Jo sersonouy
95U2950q 'JO SEIOTWIIN]
wnrmrxs (sedofjAgdodrery) A
3e[[IA-TIMYELIqUIY SRI300)A']
ST[[A SRI300)A]

pui -ds seracomrmrerdojord
wnyeIqa]3d “Jo Se1d0mIeI30}01]
WNJRIq3[99 SeIssowmweI0joL]
n3uip[ay (sesso3urpleld) d
TIeLReWm Sei900wure1do}old
T[95ST SeI20TIn |

UMUBTUIAR] ‘J9 SEIITHIN

‘put “ds (5eI90)97

‘An[ “ds se1200[]AYd

UMUBIUIAR] SEISOMION]

‘Pt “ds se. bawtie N
WNUIH3GaY se1300JAqd
‘An{ -ds sanjAqdemp

‘pu ds sexormong
WNUIIQIY ‘32 Se100jAgd
‘put ‘ds sexsooAqd

1 "ds ;sesormong
$9p101900[1sd 5EI930U039)
umnSique ‘Jo se13onmIony
mpaqy as__;ﬁa”% seraomTdoay
umnIique seionmong

A3ojomry

A
1

SIDIN

BCF

FrTT T T T T 1T
E-3 -—
o3 e
- {1e]

LI I I B O FrTTrTrTrrrrTTrTrrTrTrTT Ty

=)
8 § 3® 8% 20%
S 1) ol e

3,48) ]

(4,91)
3,99)—

~
xS
'3

14,67
14,65
14,59
14,53
4,21

©
3
~

3,41
3,39
3,29
07
05

oolel

3
3

wup) srqdesdnensoqi]

(00

in the Umbria-Marche Apennines
1991), in the Upper Austroalpine of

(BRAGA, 1983),
(FERRETTI,

SYSTEMATIC PALEONTOLOGY

MEISTER &

1993: DOMMERGUES e al.,

1991;

Austria (BLAU & MEISTER,

BOHM,

The Pliensbachian fauna has received the attention of

1995) and

many ammonite specialists over the last 20 years. These
studies were carried out both in the Mediterranean area

Hungary (GECZY & MEISTER, 1998). in the Causses

basin (MEISTER, 1986, 1989; DOMMERGUES &

and in NW-Europe, in particular in the Betic chain
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Fig. 4: Litho-biostratigraphy of the Burano Gorge Section (BCF).
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MEISTER, 1985. 1986) and in the Southern Calcareous
Alps (WIEDENMAYER. 1977, 1980; DOMMERGUES
et al., 1997b). The accurate Stratigraphical sampling
methods adopted in most of these works have led to
more detailed knowledge of the degree of morphologi-
cal variability of many species and allowed specifica-
tion of their biostratigraphical position.

The following taxonomic discussions were developed in
detail only when it was possible to complete the data
obtained by the above-mentioned authors, or in cases of
different interpretations of species definitions.

For Domerian taxonomy. the nomenclature of the orna-
mental elements of the shell is taken from ARKELL er
al. (1957).
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Fig. 6a. b: Litho-biostratigraphy of the Burano Gorge Section (BCF).
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1989. Phylloceras frondosum (REYNES).- MEISTER,

1987. Phylloceras frondosum (REYNES).- BRAGA &

pl. 2. fig. 2, non [; with synonymy.

RIVAS, pl. 1, fig. 2.
1987. Phylloceras meneghinii (REYNES).- BRAGA &

Phylloceras (Phylloceras) hebertinum (REYNES).-

COPE. pl. 1. fig. 1.

1991.

RIVAS, pl. 1, fig. 1.
1989. Phylloceras hebertinum (REYNES).- MEISTER.

Phvylloceras (Phylloceras) frondosum (REYNES).-

COPE. pl. 1. figs 2. 6.

1991.

pl. 2, figs 5, 7, with synonymy.
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Fig. 7a. b: Litho-biostratigraphy of the Burano Gorge Section (BCF).
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2001. Phylloceras frondosum (REYNES).- MACCHIONLI, cies. Due to the priority of figuration P. frondosum
pl. L, fig. 2. (REYNES) is thus considered a junior synonym of P.
hebertinum (REYNES). No evident differences are
Discussion: P. hebertinim (REYNES) and P. frondo- detectable between the latter and P. meneghinii (GEM-
sum (REYNES) were figured in the same plate. MELLARO) which is consequently entered in syno-
According to GECZY & MEISTER (1998). they can nymy.

considered two morphologic extremes of the same spe- Stratigraphical distribution: The species has been



“UBLINWSUIS

T
[ - - -| Leptaleoceras sp. ind.
........................................................ :A..v-vA-ALeptaleomas:pdtﬂmai,
oo - - -| Leptaleoceras cf. ugdulenai
........................................................ r - - -} - - -| Leptaleoceras ugdulenai f. insignis
b - - -| Leptaleoceras cf. sp. 1 Braga, 1983
| - - - | Aneticeratinae sp. juv.
........................................................ b -« -1 - - .| Arieticeratinac sp. ind.
)
[}
)

~~~~~~ - - -| Leptaleoceras accuratum
------ - - -| Leptaleoceras accuratum f. preaccuratum
~~~~~~ - - -| Aneticeras algovianum
........................................................ r - - - -} - - -| Areticeras cf. algovianum f. almoetianum
....................................................... .- - .- - . .| Areticeras algovianum f. retrorsicosta
...................................................... ¢ - - - - - - - -| Leptaleoceras aff. accuratum

B e Lo - - -| Lytoceras ovimontanum
.............................................................. - - -| Arieticeras cf. algovianum
.............................................................. -+ - | Protogrammoceras acquiondulatum
............................................................. - - -| Arieticeras algovianum f. almoctianum

Meneghiniceras (Meneghiniceras) lariense

.............................................................. - - - | Proto, oceras ilurcense

.............................................................. cee E:rh eoceras? sp. 1

.............................................................. B phylloceras sp. juv.

T T e - - - | Protogrammoceras meneghinii
-------------------------------- -+ - | Protogrammoceras sp. juv.

T Lytoceras sp. juv.

3y} [[e 1soW R ur umouy st 1 :uonngisip [eosrydersosn
apm e sey saads syl uopnqrisip [ediydesSoan
Jaddn oy se >oeq Je} se punoj 2q ued N (8661)
YALSIAW ¥ AZDID 0) Suipioddy -ueidieo] Ajiedg
oy 0) dn ueLISWO 19MO] Y} WOL) SULLINIIO PIAIISqO

~~~~~~ [IRSRIREEEEEE IR § arpo;g:ylloceras) cf. eximium
T T s -+ - | M. (Meneghinceras) cf. lariense
e - e - - - | Emaciaticeras sp. juv. cf. speciosum
Lioceratoides sp. md.
Protogrammoceras aff. ilurcense
Protogrammoceras honestum
Neolioceratoides sp. ind.
—_— [ - - | Lioceratoides exapatus
Pleuroceras solare.
Emaciaticeras sp. ind.
Lioceratoides naumachensis
Lioceratoides grecoi-lorioli
Neolioceratoides sp. juv.
Neolioceratoides expulsus
Emaciaticeras sp. juv.
Partschiceras sp. ind.
Neolioceratoides schopeni
Fontanelliceras fontanellense
Emaciaticeras emaciatum
Emaciaticeras cf. emaciatum
Emaciaticeras imitator
Emaciaticeras archimedis
Neolioceratoides dinae
Neolioceratoides hoffinanni
Emaciaticeras timaei
Lioceratoides serotinus
Emaciaticeras retroplicatum
Protogrammoceras sp. juv. cf. bassanii
Fontanelliceras sp. ind.
Neolioceratoides infidum
Lytoceras sp. ind.
avaria cf. zancleana

Audaxlytoceras audax
;:mtanelliceras Sp. jliv. )

otogrammoceras ocum
Neolioceratoides cf. hﬁgnznnj
Neolioceratoides cf. i
Dactylioceras pseudocommune

:P. solare [‘I-:n,aumachensis Horizon

P. meneghinii 1 E. levidorsatum P. solare Subzone

E. emaciatum Zone

]
1
: :
A. algovianum !

Domerian Substage

‘uteyd anag ‘Auoveq ‘sutdjeonsny saddn uvinsny ul

SINd20 sa19ads Yy sarwAuouAs Jo 151 syl wol] (G6RG1)
-1oda1 s3uipuy Kjuo sy Aepoy jnupn (S661 “YFLSIIN

% VAVATY) S9phuod sy se Jej se (0007 ‘1 TddINV.LS

HELLSIE[W JO QSOL{I Ale wjeay [ealog Iyl UJOJJ pal
® YALSITN) Seny YSiH ut pardaoxs ‘sAYIa], useisom

Pliensbachian Stage

"7 "SUONID3S UTAUCLISHPIJA 2wos Jo Aydesdnensolq anuowwy

tLE



COR Lithostratigraphic Unit
£ & § g - g 3 g = 8
L]
T T T T T T T T A 0 O Metres
- —- = ] B o ] H
T ITHIHITHTHEPHEYAEYAYA AT A H T U A D .
H Lithol,
_[_ i TH THIH: =K =K I’_ H RHIHTTH ooy
................................................................. Fuciniceras ambi
Meneghiniceras (Juraphyllites) libertum
............................................................... - | Fuciniceras cf. ambigyum
................................................................ Cetonoceras psil
................................................... Fuclmcems?spl
Phylloceras
Phylloceras hebenmum
Fuclmcemsspmd
hyllites sp. j
ylloceras hel inum
~~~~~~~ Mmeglnmcerasspmd
............................................................ Fucintceras lavinianum

Phylloceras sp. juv.

-| Zetoceras? sp. ind.

Fuciniceras cf. lavinianum

- | Fuciniceras isseli

grammoceras mariani

Proto;
-|P. (Fleldmg:cu'as) fieldingii

Protogrammoceras celebratun

- | Protogrammoceras cf. celebratum

Proto, oceras sp. ind
gram‘;n:n Sp-

Lytoceras
- | Lytoceras fimbriatum-villae
-| M. (Harpophylloceras) eximium
- | Fuciniceras cf. boscense
- | Arieticeras

cf. apertum
M. (Juraphylhtes) cf. libertum
Fuciniceras boscense
Fuciniceras fontanelleisi

- | Lytoceras baconicum

alliphylloceras bicicolae

. }C{a.lllphyl]ocaassp ind.

1€30C€ras SP. ny

: Calaiceras calais

Arieticeras sp. ind.

- | Fuciniceras pectinatum
- | Arieticeras sp. juv.

Procliviceras striatoplicatun

- | Reynesoceras ragazzonii f. acanthoides
- | Reynesoceras ragauonu

- | Arieticeras amalthcl

- | Arieticeras cf. amalthei
- | Arieticeras amalthei f. evoluta
- | Fuciniceras aff. bonarellii

ii f. acanthoides

Arieticeras cf. amalthei f. evoluta

. Leptaleoceras cf. ochocoense
- | Fuciniceras aff. pectinatum
- | Arieticeras cf. bertrandi

Lytoceras fimbriatum
as cf. doradians

| Arhehceras bertrands
- Leptaleoceraspseudoradlans

Arieticeras bertrandi f. caterinae
Audal as grandonense
eoceras sp. juv.

(4D49) uonoas adi0n oueing ay) jo Aydesdnensoig-oyi :q ‘eg ‘314

pLE

YJALSTAN 'O % INOIHODVIA 4



Leptaleoceras sp. ind.
Leptaleoceras ugdulenai
Leptaleoceras cf. ugdulenai
Leptaleoceras ugdulenai f. insignis

- | Leptaleoceras cf. sp. 1 Braga, 1983

Areticeratinae sp. juv.

Arieticeratinae sp. ind.

Leptaleoceras accuratum

Leptaleoceras accuratum f. preaccuratum
Aneticeras algovianum

- | Arieticeras cf. algovianum f. almoetianum
- | Arieticeras algovianum f, retrorsicosta

Arieticeras cf. algovianum
Protogrammoceras aequiondulatum
Arieticeras algovianum f. almoetianum
Meneghiniceras (Meneghiniceras) lariense

- | Proto, oceras ilurcense

L eoceras? sp. 1
Calliphylloceras sp. juv.
Protogrammoceras meneghinii
Protogrammoceras sp. juv.

-| Ly as sp. juv.

v.

8 ophylloceras) cf. eximium
M. sﬂM:?eghinceras) cf. lariense
Emaciaticeras sp. juv. cf. speciosum
Lioceratoides sp. ind.
Protogrammoceras aff. ilurcense

- | Protogrammoceras honestum

Neolioceratoides sp. ind.

- | Lioceratoides exapatus

Pleuroceras solare

-| Emaciaticeras sp. ind.
-| Lioceratoides naumachensis

- | Lioceratoides Frecoi-lorioli
-| Neoli ides sp. juv.

Neolioceratoides exi)ulsils
Emaciaticeras sp. juv.
{"an?.chicﬂ?s. sp. ind.

schopeni
Fontanelliceras fontanellense
Emaciaticeras emaciatum

.| Emaciaticeras cf. emaciatum

Emaciaticeras imitator
Emaciaticeras archimedis

4 Neolioceratoides dinae

Neolioceratoides hoffmanni
Emaciaticeras timaet

| Lioceratoides serotinus

ticeras retropl
Protogrammoceras sp. juv. cf. bassanii

-| Fontanelliceras sp. ind.
- | Neolioceratoides infidum

Lytoceras sp. ind.
avaria cf. zancleana
Audaxlytoceras audax

- | Fontanelliceras sp. juv.
- | Protogrammoceras pl:

locum
Neoli -atoidesc.ha;gnanm'

Neoli des cf. schopeni
Dactylioceras pseudocommune

L. naumachensis

L. loriolii-grecoi

L. serotinus

Horizon

P. solare

C. elisa

Subzone

E. emaciatum

Zone

Domerian

Substage

Pliensbachian

Stage

“Z "SUONID3S URaUBLISIPAN 2wos Jo Aydesdnensolq sjuowwy

SLE



376 F. MACCHIONI & C. MEISTER

Causses, Southern Calcareous Alps, Epirus (Greece),
and the Umbria-Marche Apennines.

Genus Calliphylloceras SPATH, 1927
Type species: Phylloceras disputabile ZITTEL, 1869.

Calliphylloceras bicicolae (MENEGHINI, 1874)
Pl 1, figs 5, 6

1874. Phylloceras Bicicolae MENEGHINI, p. 106.
1867-81. Anunonites (Phylloceras) Bicicolae MENE-
GHINI, pl. 19, fig. 7.

1974. Calliphylloceras bicicolae (MENEGHINI).-
FANTINI SESTINI, pl. 19, fig. 4; pl. 20, figs
1, 2, with synonymy.

1987. Calliphylloceras bicicolae (MENEGHINI).-
BRAGA & RIVAS, pl. 2, figs 4, 5, with syno-
nymy.

1989. Calliphylloceras bicicolae (MENEGHINI).-
MEISTER, pl. 2, figs 3, 4.

1989. Phylloceras frondosum (REYNES).- MEIS-
TER, pl. 2, fig. 1, non 2.

1991. Phylloceras (Calliphylloceras) bicicolae (MENE-
GHINI).- BLAU & MEISTER, pl. 1, figs 6, 7;
pl. 2, fig. L.

1993. P. (Calliphylloceras) bicicolae (MENEGHINI).-
MEISTER & BOHM, pl. 1, figs 2, 5.

1995. Calliphylloceras bicicolae (MENEGHINI).-
ALKAYA & MEISTER, pl. 2, figs 3, 4, 5.

1995. P. (Calliphylloceras) bicicolae (MENE-
GHINI).- DOMMERGUES et al., pl. 1, fig. 11.

1996. Calliphylloceras bicicolae (MENEGHINI).-
POPA & PATRULIUS, pl. 10, fig. 4.

1997b. Calliphylloceras bicicolae (MENEGHINI).-
DOMMERGUES et al., pl. 1, fig. 1.

1998. Calliphylloceras bicicolae (MENEGHINI).-
GECZY & MEISTER, pl. 1, fig. 10.

2001. Calliphylloceras bicicolae (MENEGHINI).-
MACCHIONI, pl. 1, figs 3, 4.

2002. Calliphylloceras gr. bicicolae (MENE-
GHINI).- DOMMERGUES et al., p. 307, figs
2,3.

Description: This well-known species is characterised
"by involute sub-elliptical whorls and slightly biconcave,
strongly prorsiradiate constrictions.

Discussion: The systematic of the species has been cla-
rified by BRAGA & RIVAS (1987) and accepted also
by GECZY & MEISTER (1998), amongst others, who
put in synonymy many other species that were instituted
in literature (see list of synonymies). Very close to C.
bicicolae (MENEGHINI) is C. nilssoni (HEBERT). The
latter has a more compressed whorl section and the
umbilical segment of the constriction is rectiradiate and
forms a strong angle with the rest of the line.

Stratigraphical distribution: The distribution resulting
from the whole field work is almost the same as P.
hebertinum (REYNES), being found from the base of
Domerian up to the Early Toarcian.

Geographical distribution: The same applies to its
Geographical distribution; the list of localities taken
from the list of synonymy is the following: Austrian
Upper Austroalpine, Bakony, Betic chain, Causses,
Southern Calcareous Alps and Umbria-Marche Apennines.

Genus Calaiceras KOVACS, 1939
Type species: Phylloceras calais MENEGHINI, 1874.

Calaiceras calais (MENEGHINI, 1874)
PLIfigs7,8

1867-81. Ammonites (Phylloceras) Calais n. sp. MENE-
GHINI, p. 24, figs 1, 2.
1971. Calaiceras calais (MENEGHINI).- FANTINI

SESTINTI; pl. 31, fig. 1.
1987. Calaiceras calais (MENEGHINI).- BRAGA

& RIVAS, p. 73, fig. 4¢g; pl. 2, fig. 1.

1993. P. (Calaiceras) calais (MENEGHINI).- MEIS-
TER & BOHM, pl. I, fig. 1.

? 1994b. Calaiceras persanense (HERBICH).- FARAONI

etal;pl L, fig. 4.

1998. Calaiceras calais (MENEGHINI).- GECZY
& MEISTER; pl. 1, fig. 1.

2001. Calaiceras calais (MENEGHINI).- MACCHIONI,
pl. 1, figs 4, 5.

Discussion: Constrictions are not visible in the outer
half of the whorl side in C. persanense (HERBICH,
1878; pl. 20e, fig. 3), while they are clearly visible in C.
calais (MENEGHINI). At the same time the latter has a
sub-quadrate whorl section, with slightly divergent flat
sides and lighter constrictions than C. bicicolae
(MENEGHINI).

The type specimen figured by MENEGHINI (1867-81)
was lost at the time of the revision by PINNA (1969).
Stratigraphical distribution: A single specimen was
found in the F. boscense Horizon, upper part of F. lavi-
nianum Zone. The species is known also in the Lower
Toarcian of the Burano.

Geographical distribution: Like the other taxa already
discussed, C. calais (MENEGHINTI) is known in almost
all the western Tethys with the exception of the High
Atlas (GECZY & MEISTER, 1998).

Calaiceras sulcatum (VADASZ, 1907)

1907. Phylloceras sulcatum VADASZ, p. 403, figs 1-4.

1910. Phylloceras sulcatum VADASZ, pl. 2, figs 4-6
(same specimen as 1907).

1998. Calliphylloceras bicicolae (MENEGHINI) forme
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sulcatum (VADASZ).- GECZY & MEISTER, pl- 1.
figs 5,7,9, L1.

2001. Calaiceras sulcatum (VADASZ).- MACCHIONI,
pl. 2, fig. 2.

Discussion: Differs from C. bicicolae (MENEGHINI)
and C. calais (MENEGHINI), respectively in its sub-
quadrate whorl section and in the presence of a ventral
furrow. The suture line is completely preserved in the
ventral furrows and no corrosion phenomena are obser-
vable. This allows us to exclude the possibility, suspec-
ted by GECZY & MEISTER (1998), that the presence
of the ventral furrow is due to the taphonomic phenome-
non described by FERNANDEZ LOPEZ & MELEN-
DEZ (1994).

Stratigraphical distribution: A single specimen was
found in the F. ambiguum Horizon of the F. lavinianum
Zone in the Cerradura (a) section.

Geographical distribution: Betic Zone, Umbria-Marche
Apennines.

Genus Hantkeniceras KOVACS, 1939

Type species: Ammonites Hantkeni SCHLOENBACH,
1867.

Hantkeniceras sp. 1

2001. Hantkeniceras sp. 1.- MACCHIONI, pl. 1, figs 6,
7.

Description: These specimens have slightly incised
prorsiradiate constrictions that differ from C. calais
(MENEGHINI) in having more compressed whorl sec-
tion.

Stratigraphical distribution: The specimen comes
from the middle of R. ragazzonii Horizon, in the A.
algovianum Zone.

Geographical distribution: Cerradura section, Betic
chain.

Genus Zetoceras KOVACS, 1939
Type species: Ammonites zetes D’ORBIGNY, 1850.

Zetoceras? sp. ind.
PL I, figs 11, 12

2001. Zetoceras? sp. ind.- MACCHIONI, pl. 1, fig. 8.

Discussion: Some specimens characterised by small
umbilicus and sub-parallel flanks are grouped here in
the genus Zetoceras with some doubts. The bad state of
preservation of their suture lines and the absence of ven-
tral striae prevents us from distinguishing true Zeroceras
from the inner whorls of Procliviceras.

Stratigraphical distribution: Middle Domerian.

Genus Procliviceras FUCINI, 1923

Type species: Phylloceras proclive  ROSENBERG,
1909.

Discussion: As stated by MACCHIONI (2002a).
Partschiceras has the same morphology of Procli-
viceras, both were instituted by FUCINI (1923) in the
same paper, but Procliviceras has page priority.

Procliviceras striatocostatum (MENEGHINI, 1853)

1851. Ammonites Partschi STUR, p. 26 (nomen
nudum).

1853. Ammonites striatocostarus MENEGHINI, p. 28.

1868. Ammonites Sturi REYNES, pl. 3, fig. 1.

1913. Phylloceras anonymum HAAS, pl. 1, fig. 5.

1971. Partschiceras striatocostatum (MENEGHINI).-
FANTINI SESTINI, pl. 31, figs 2, 3; pl. 32, figs
1-3; pl. 33, figs 3, 4.

1977. Partschiceras sturi (REYNES).- WIEDEN-
MAYER , pl. 2, figs 6, 7; pl. 5, figs 1-4, with
synonymy.

1977. Partschiceras striatocostatum (MENEGHINI).-
WIEDENMAYER , pl. 4, figs 5-8, with syno-
nymy.

1987. Partschiceras striatocostatum (MENEGHINI).-
BRAGA & RIVAS, pl. 1, figs 5-8.

1989. Partschiceras striatocostatum (MENEGHINI).-
MEISTER, pl. 2, fig. 6.

1991. Partschiceras striatocostatum (MENEGHINI).-
BLAU & MEISTER, pl. 2, figs 2, 3.

1993. Partschiceras striatocostatum (MENEGHINI).-
MEISTER & BOHM, pl. 2, figs 4.

1995. Partschiceras gr. striatocostatum (MENE-
GHINI).- DOMMERGES et al., 1, figs 9, 12.

1995. Partschiceras striatocostatum (MENEGHINI).-
ALKAYA & MEISTER, pl. 1, fig. 4; pl. 2, figs
1,2.

1996. Partschiceras striatocostatum (MENEGHINI).-
FARAONI et al., pl. 1, fig. 8.

1998. Partschiceras striatocostatum (MENEGHINI).-
GECZY & MEISTER, pl. 4, figs 1, 2.

2001. Partschiceras striatocostatum (MENEGHINI).-
MACCHIONI, pl. 1, fig. I 1.

Discussion: Involute shells with compressed spiral sec-
tions characterised by sub-rectiradiate striae and ribs
were grouped together in this species.

Stratigraphical distribution: From the very top of F.
boscense Horizon, in the upper F. lavinianum Zone, up
to the Lower Toarcian. The genus (Procliviceras =
Partschiceras) occurs from the Early Sinemurian and
perhaps already from the Hettangian (MEISTER et al.,
2002).

Geographical distribution: Western Tethys, Causses
and Pontides and, probably. High Atlas.
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Family Juraphyllitidae ARKELL, 1950
Genus Meneghiniceras HYATT, 1900

Type species: Ammonites (Phylloceras) lariensis
MENEGHINI, 1875.

Discussion: There is a general agreement in considering
that the taxa Meneghiniceras, Harpophylloceras
SPATH and Juraphyllites MULLER are very closely
related to each other and should be included in the same
genus (FUCINI, 1923; FANTINI SESTINI, 1974,
MEISTER, 1993; EL HARIRI et al., 1996, GECZY &
MEISTER, 1998; MACCHIONI, 2001). Some authors
in fact, consider Harpophylloceras and Meneghiniceras
as subgenera of Juraphyllites. Since Meneghiniceras
has priority of date amongst them, it will be more cor-
rect to treat Harpophylloceras and Juraphyllites as sub-
genera of Meneghiniceras (MACCHIONI 2002a).

Meneghiniceras (Meneghiniceras) lariense (MENE-
GHINI, 1875)
Pl I, fig. 15, 16

1875. Ammonites (Phylloceras) lariensis MENE-
GHINI, pl. 17, figs 1-3.

1974. Meneghiniceras lariense (MENEGHINI).-
FANTINI SESTINI, pl. 19, figs 1, 2, with
synonymy.

1975. Meneghiniceras lariense (MENEGHINI).-
FISCHER & TURINSKY, p. 597, fig. 2 (4).

1976. Meneghiniceras lariense (MENEGHINI).-
HOWARTH, p. 775, figs 1, 2.

1994,  Meneghiniceras lariense (MENEGHINI).-
FARAONI er al., pl. 1, fig. .

1997b. Meneghiniceras lariense (MENEGHINI).-
DOMMERGUES et al., pl. 1, fig. 2.

1997b. Meneghiniceras lariense (MENEGHINI).-
DOMMERGUES et al., pl. 1, fig. 2.

2001.  Juraphyllites (Meneghiniceras) lariense
(MENEGHINI).- MACCHIONI, pl. 1, figs 15,
18.

2002a. Meneghiniceras (Meneghiniceras) lariense
(MENEGHINI).- MACCHIONI, fig. 37a, b,
with synonymy.

Discussion: The species is kept distinct from M. (J.).
libertus (GEMMELLARQO) and M. (H.) eximius
(HAUER) due to the presence of a crenulate keel. The
more heavily ornate specimens [closer to J. libertus
(GEMMELLARO)] develop rounded tubercles in the
venter, where clavi are visible in those with finer ribs
[closer to M. (H.). eximius (HAUER)].

MENEGHINI (1867-81) classified these two morpholo-
gies in different varieties, “A.” lariense var. dorsino-
dosa (MENEGHINI) and “A.” lariense (MENEGHINI)
sensu strictu respectively.

Stratigraphical distribution: In the present work the
lowest occurrence is located in the middle part of the A.
algovianum Horizon, in the A. algovianum Zone, while
the topmost is in the L. serotinus Horizon. In literature
the species is known in a range from the lower
Domerian (GECZY & MEISTER, 1998) up to the Early
Toarcian (HOWARTH, 1976; FARAONI et al., 1994).
Geographical distribution: The species is strictly
Mediterranean, and the only finding outside this area
was reported in England by HOWARTH (1976).

Subgenus Juraphyllites MULLER, 1939

Type species: Phylloceras diopsis GEMMELLARO,
1884.

Meneghiniceras (Juraphyllites) libertum (GEMMEL.-
LARO, 1884)
PL I, figs 13, 14

1884.  Phylloceras libertum GEMMELLARO, pl. 2,
figs 1-5.

1977.  Juraphyllites  libertus (GEMMELLARO).-
WIEDENMAYER, pl. 1, fig. 4; pl. 3, figs 1, 2,
5, with synonymy.

1986.  Juraphyllites libertus (GEMMELLARO).- MEIS-
TER, pl. 2, fig. 8.

1989.  Juraphyllites libertus (GEMMELLARO).- MEIS-
TER, pl. 2, fig. 9.

1990.  Juraphyllites gr. libertus (GEMMELLARO).-
DOMMERGUES & MEISTER, fig. 3 (15).

1991.  Juraphyllites libertus (GEMMELLARO).- COPE,
pl. 2, figs 5, 13.

1993.  Juraphyllites gr. libertus (GEMMELLARO).-
MEISTER & BOHM, pl. 2, figs 5,9; pl. 3, fig. 5.

1995.  Juraphyllites gr. libertus (GEMMELLARO).-
ALKAYA & MEISTER, pl. 3, figs 1, 5, 7.

1995.  Juraphyllites  libertus (GEMMELLARO).-
DOMMERGUES et al., pl. 1, fig. 5.

1996.  Juraphyllites  libertus (GEMMELLARO).-
FARAONI er al., pl. 1, fig. 7.

1998.  Juraphyllites gr. libertus (GEMMELLARO).-
GECZY & MEISTER, pl. 4, figs 3, 5, 6.

2001.  Juraphyllites  libertus (GEMMELLARO).-
MACCHIONLI, pl. 1, figs 9, 10.

2002a. Meneghiniceras  (Juraphyllitesy  libertum
(GEMMELLARO).- MACCHIONI, fig. 40a, b,
with synonymy.

Discussion: The species is characterised by the presence
of strongly prorsiradiate, coarse ribs, visible in the outer
half of the flank of the last half whorl (approximately)
of the shell. Deep sinuous constrictions are present
throughout their ontogeny.

Stratigraphical distribution: The species was found
from the upper Carixian up to the Lower Toarcian, but
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based upon literature its first appearance is placed in the
lower Carixian.

Geographical distribution: Western Tethys to the sou-
thern part of the NW-European Domain (Causses,
Subbriangonnais Alps); findings are also reported also
from Pontides and the Caucasus (GECZY & MEISTER,
1998).

Subgenus Harpophylloceras SPATH, 1927
Type species: Ammonites eximius HAUER, 1854.

Meneghiniceras (Harpophylloceras) eximium
(HAUER, 1854)
PL I, figs 9, 10

1854.  Ammonites eximius HAUER, pl. 2, figs [-4.
1974.  Harpophylloceras eximium (HAUER).- FAN-
TINI SESTINI, p. 219 with synonymy.

1977.  Harpophylloceras eximius (HAUER).- WIE-
DENMAYER, pl. 9, figs 6-13, with synonymy.

1989. J. (Harpophylloceras) eximius (HAUER).-
MEISTER, pl. 3, figs 1-3.

1995. J. (Harpophylloceras) eximius (HAUER).-
DOMMERGUES et al., pl. 1, fig. 10.

1996.  Harpophylloceras eximius (HAUER).- EL
HARIRI et al., pl. 67, figs 3, 4.

2001.  Juraphyllites  (Harpophylloceras)  eximius
(HAUER).- MACCHIONI, pl. 1, figs 12, 13.

2002a. Meneghiniceras (Harpophylloceras) eximium
(HAUER).- MACCHIONI, fig. 39, with syno-

nymy.

Discussion: Differs from M. (Juraphyllites) libertum
(GEMMELLARO) in its finer ornamentation, and
above all due to the presence of a keel. A certain degree
of variability in the presence of constrictions is accep-
ted, as not all the specimens attribute to this species dis-
play this feature, but all the other features are the same.
Stratigraphical distribution: From lower Domerian up
to the Lower Toarcian; the origin of the species seems
to be located in the middle Carixian (MEISTER, 1993).
Geographical distribution: The Geographical distribu-
tion is quite similar to that of M. (Juraphyllites) liber-
tum with the exception of Pontides.

Suborder Lytoceratina HYATT, 1889

Remark: The phylogeny of the Early Jurassic ammo-
noids is still not well understood. As reassumed by
DOMMERGUES (2002), the opinion of the Early
Jurassic ammonite systematicians is divided in two
main groups. One of them refers to the proposition of
HOUSA (1965) which is not very far from the classical

taxonomic scheme. According to HOUSA (ibidem) the
origin of the lytoceratids must be seek in the Triassic
ammonite fauna. This stock gave origin to the psilocera-
tids and eoderoceratids that were grouped together in
the order Psiloceratida HOUSA (1965).

In the phylogenetic scheme proposed by GUEX (1987)
instead, the earliest psiloceratids are the ancestors of
Iytoceratids and they all must be grouped in the order
Psiloceratida sensu GUEX (1987).

We keep provisionally the classic taxonomic arrange-
ment, i.e. the subdivision in the three suborders
Ammonitina HYATT, Lytoceratina HYATT and
Phylloceratina ARKELL pending for a better understan-
ding of the phylogeny of the Early Jurassic ammonites.

Superfamily Lytoceratoidea NEUMAYR, 1875
Family Lytoceratidae NEUMAYR, 1875
Genus Lyftoceras SUESS, 1865

Type species: Ammonites fimbriatus J. SOWERBY,
1817.

Lytoceras fimbriatum (J. SOWERBY, 1817)

1817.  Ammonites fimbriatus . SOWERBY, pl. 164.

1913.  Lytoceras fimbriatum (SOWERBY).- PIA, pl.
15, fig. 7.

1986. Lyroceras fimbriatum (SOWERBY).- MEIS-
TER, pl. 1, figs 1, 2, with synonymy.

1987. Lytoceras  fimbriatum (J. SOWERBY).-
BRAGA er al., p. 8, figs la-c, 5a, b; pl. 1, figs
1,2

1990. Lytoceras gr. fimbriatum (SOWERBY).- DOM-
MERGUES et al., p. 639, fig. 5(22).

1993. Lyroceras gr. fimbriatum (SOWERBY).-
MEISTER & BOHM, pl. 4, figs 1, 2.

1996. Lytoceras fimbriatum (SOWERBY).- EL
HARIRI et al., pl. 67, figs 11, 12.

1997.  Lytoceras fimbriatum (SOWERBY).- CASSEL,
pl. 16, fig. 5.

1998. Lytoceras gr. fimbriatum (SOWERBY).-
GECZY & MEISTER, pl. 4, fig. 10.

2001. Lytoceras fimbriatum (J. SOWERBY).- MAC-
CHIONI, pl. 1, fig. 16.

2002a. Lytoceras fimbriatum (J. SOWERBY).- MAC-
CHIONLI, fig. 41, with synonymy.

Description: Serpenticones with rounded whorl section
and single, rectiradiate crenulate ribs and striae.
Stratigraphical distribution: The range observed in
this study is from the base of the Domerian up to the
Lower Toarcian, in D. semicelatum Zone. According to
GECZY & MEISTER (1998) the first appearance of the
taxon is probably located in the lower Carixian.
Geographical distribution: The species has a wide
geographical distribution though it cannot be considered
pandemic as it seems absent from the Pacific area.
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Lytoceras villae MENEGHINI, 1874

1874.  Amumonites (Lytoceras) Villae MENEGHINI, p.
107.

1977.  Kallilytoceras villae (MENEGHINI).- WIE-
DENMAYER, pl. 10, figs 8-11.

1987.  Lytoceras villae MENEGHINL.- BRAGA er al.,
pl. 1, fig. 6; pl. 2, figs 1-4, with synonymy.

1989.  Lytoceras villae MENEGHINL.- MEISTER, pl.
I, figs 1,3,6,7.

1991.  Lyroceras gr. villae MENEGHINIL.- DOM-
MERGUES & MEISTER, pl. 1, figs 1, 2.

1998.  Lytoceras gr. villae MENEGHINI.- GECZY &
MEISTER, pl. 4, figs 9, 11.

2001. Lytoceras fimbriatum (J. SOWERBY).- MAC-
CHIONIL, pl. 1, fig. 16.

2002a. Lytoceras fimbriatum (J. SOWERBY).- MAC-
CHIONI, fig. 41, with synonymy.

Discussion: According to MACCHIONI (2002a) both
L. fimbriatum (SOWERBY) and L. villae (MENE-
GHINI) have rib bifurcations. These are more common
in the latter but its peculiarity is the presence of undu-
late thin ribs whilst in L. fimbriatum (SOWERBY) ribs
are only straight. Furthermore, SOWERBY s holotype
possesses also some clear peristomal constrictions
which are totally absent in L. villae (MENEGHINI), L.
ovimontanum GEYER and L. baconicum VADASZ.
Stratigraphical distribution: From the lower
Domerian, F. ambiguum Horizon, up to the Lower
Toarcian. The species probably occurs from the middle
Carixian (GECZY & MEISTER, 1998).

Geographical distribution: Western Tethys, Causses,
Subbriangonnais unit.

Lytoceras baconicum VADASZ, 1910
Pl 1, figs 17, 20

1910. Lytoceras baconicum VADASZ, p. 75, app. 24,
25.

1977. Kallilytoceras baconicum (VADASZ).- WIE-
DENMAYER, pl. 11, figs 6, 7, with synonymy.

1991. Lytoceras gr. baconicum VADASZ.- BLAU &
MEISTER, pl. 1, figs 10, 11; pl. 4, fig. 1.

1998. Lytoceras gr. baconicum VADASZ.- GECZY &
MEISTER, pl. 6, fig. 1.

2001. Lytoceras baconicum VADASZ.- MACCHIONI,
pl. 2, figs [, 2.

Discussion: This species is kept distinct from L. villae
MENEGHINI due to its larger, fairly depressed, spiral
section. They share similar ribbing, although ribs are
somewhat coarser in L. baconicum VADASZ.
Stratigraphical distribution: During this work the spe-
cies was only found in the F. boscense Horizon of the F.
lavinianum Zone, while in Hungary it has also been
found at the base of the Domerian.

Geographical distribution: This is the southernmost
recording of the species; until today it was only known
in the northern western Tethyan margin (Southern
Calcareous Alps, Upper Austroalpine of Austria and
Hungary).

Lytoceras ovimontanum GEYER, 1893

1893. Lytoceras ovimontanum GEYER, pl. 8, fig. 1.

1977. Kallilytoceras ovimontanum (GEYER).- WIE-
DENMAYER, pl. 10, fig. 12 with synonymy.

1996. Lytoceras ovimontanum GEYER.- EL. HARIRI
etal., pl. 67, fig. 15.

1998. Lytoceras ovimontanum GEYER.- GECZY &
MEISTER, pl. §, figs 1, 6, 7.

2001. Lytoceras ovimontanum GEYER.- MAC-
CHIONLI, pl. 2, figs 3-5.

Discussion: These forms differ from L. villae MENE-
GHINI and L. baconicum VADASZ in having a sub-

oval whorl section.
Stratigraphical distribution: Upper F. boscense

Horizon in the F. lavinianum Zone, up to the R. ragaz-
zonii Horizon in the lower part of the A. algovianum
Zone. In literature, the species is known ranging trough
almost the whole Domerian (GECZY & MEISTER,
1998).

Geographical distribution: Western Tethys.

Genus Audaxlytoceras FUCINI, 1923
Type species: Lytoceras audax MENEGHINI, 188]1.
Audaxlytoceras audax (MENEGHINI, 1881)

1881. Lytoceras audax MENEGHINI, pl. 5, fig. 6.
?71893. Lytoceras sp. GEYER, pl. 8, figs 10a, b.

1899. Lyroceras audax MENEGHINI.- FUCINI, pl.
20, fig. 6.

1913. Lytoceras audax MENEGHINIL.- HAAS, pl. 1,
fig. 23.

1927. Lytoceras aff. audax MENEGHINI.- SCHRO-
DER, pl. 9, fig. 1.

1934. Lytoceras audax MENEGHINI.- MONES-
TIER, pl. 4, figs 49, 50.

1962. Audaxlytoceras audax (MENEGHINI).- FAN-
TINI SESTINI, pl. 38, figs 9-10.

?1966. Audaxlytoceras audax (MENEGHINI).- KOLLA-
ROVA-ANDRUSOVA, pl. 2, figs 6, 7, 8.

1973. Audaxlytoceras audax (MENEGHINI).- FAN-
TINI SESTINI, pl. 49, figs 1-3, with sysno-
nymy.

1991. Audaxlytoceras audax (MENEGHINI).- COPE,
pl. 1, fig. 9.

1995. Audaxlyvtoceras audax (MENEGHINI).- ALKAYA
& MEISTER, pl. 4, fig. 3.
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1998. Audaxlytoceras gr. audax (MENEGHINI).-
GECZY & MEISTER, pl. §. figs 3, 5.

2001. Audaxlytoceras audax (MENEGHINI).- MAC-
CHIONI, pl. 2, figs 6, 7.

Discussion: Evolute, smooth, small specimens, with a
subelliptical compressed whorl section and laterally
convex constrictions.

Stratigraphical distribution: The species has been
found in almost the whole of the Domerian.
Geographical distribution: Western Tethys.

Audaxlytoceras grandonense (MENEGHIN]I, 1881)
PL II, fig. 1

1881. Ammonites (Lytoceras) grandonensis MENE-
GHINI, pl. 5, fig. 7.

1962. Audaxlytoceras? grandonensis (MENEGHINI).-
FANTINI SESTINI, pl. 38, figs 12, 13.

1968. AegoLytoceras grandonense (MENEGHINI).-
CANTALUPPI & SAVI, pl. 19, fig. 4.

1968. AegolLytoceras grandonense (MENEGHINI).-
CANTALUPPI & MONTANARI, pl. 12, fig. 8.

1973. Audaxlytoceras grandonense (MENEGHINI).-
FANTINI SESTINI, p. 492.

1987. Audaxlytoceras grandonense (MENEGHINI).-
BRAGA et al., pl. 2, figs 8, 9.

1998. Audaxlytoceras grandonense (MENEGHINI).-
GECZY & MEISTER, pl. 5, figs 4; 6, fig. 2.

2001. Audaxlytoceras grandonense (MENEGHINI).-
MACCHIONLI, pl. 1, fig. 19.

Discussion: Differs from A. audax (MENEGHINI) in
having a subquadrate whorl section, but it is almost
identical in other all shell features. Due to the presence
of striae, MACCHIONI (2002a) kept distinct A. fuggeri
(GEYER) from A. grandonense and A. audax where the
presence of this character has never been reported so
far. As mentioned by the author, the striae might also
indicate a sing of maturity rather than a true diagnostic
element of separation.

Stratigraphical distribution: From the upper part of
the F. boscense Horizon in the F. lavinianum Zone up to
the Lower Domerian. According to GECZY & MEIS-
TER (1998), in Hungary the species occurs already
since the F. isseli Horizon of the F. lavinianum Zone.
Geographical distribution: Western Tethys.

Genus Derolytoceras ROSENBERG, 1909

Type species: Ammonites lineatus tortus QUEN-
STEDT, 1885.

Derolytoceras tortum (QUENSTEDT, 1885)

1885. Ammonites lineatus rortus QUENSTEDT, pl. 39,
fig. 12, 13.

1989. Derolvtoceras tortum (QUENSTEDT).- MEIS-
TER & LOUP, pl. 6. fig. 7.

1990. Derolytoceras tortum (QUENSTEDT).- DOM-
MERGUES er al.. pl. 6. figs 8. 9. with syno-
nymy.

1990. Derolvtoceras tortum (QUENSTEDT).- DOM-
MERGUES & MEISTER. figs 3 (13, 14); fig. 5
(23).

1991. Derolytoceras tortm (QUENSTEDT).- BLAU
& MEISTER, p. 178.

2001. Derolvtoceras tortum (QUENSTEDT).- MAC-
CHIONI, pl. 2. fig. 8.

Discussion: Two small fragments of body chamber col-
lected in the Cerradura (CEDb) section are referred to this
species because of the presence of coarse acute annular
ribs located at the end of the shell. Some authors (e.g.
MEISTER, 1986) interpret this species as the micro-
conch of the contemporary Lytoceras species.
Stratigraphical distribution: The specimens were col-
lected in R. ragazzonii Horizon, at the base of A. algo-
vianum Zone.

Geographical distribution: There are more findings of
this species in NW-Europe than those reported from the
Tethyan area.

Suborder Ammonitina HYATT, 1889
Superfamily Eoderoceratoidea SPATH, 1929
Family Phricodoceratidae SPATH, 1938
Genus Phricodoceras HYATT, 1900

Type species: Ammonites taylori SOWERBY, 1826.
Phricodoceras cf. imbricatum (BETTONI, 1900)

1900. Aegoceras imbricatum BETTONI, pl. 8, figs 20,
21.

1908. Phricodoceras imbricatum (BETTONI).- FUCINI,
pl. 1, figs 17, 19.

1978. Phricodoceras imbricatum (BETTONI).- FAN-
TINI SESTINI, pl. 28, figs 2, 5.

1980. Phricodoceras imbricatum (BETTONI).- WIE-
DENMAYER, pl. 2, figs 4-8.

2001. Phricodoceras imbricarum (BETTONI).- MAC-
CHIONI, pl. 2, fig. 10.

Discussion: This Phricodoceras is characterised by its
unusual lamella-shaped ribs in the latter half of the last
preserved whorl. Ribs are prorsiradiate and continue in
the venter where they are folded forwards.
Stratigraphical distribution: The specimen was found
in the lower part of R. ragazzonii Horizon, base of the
A. algovianum Zone.

Geographical distribution: Southern Calcareous Alps
and Betic chain.
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Family Liparoceratidae HYATT, 1867 sensu
DOMMERGUES & MEISTER, 1999
Subfamily Amaltheinae HYATT, 1867 sensu
DOMMERGUES & MEISTER, 1999
Genus Pleuroceras HYATT, 1867

Type species: Ammonites spinatus BRUGUIERE, 1789.

Pleuroceras solare (PHILLIPS, 1829)
PL 11, figs 2,3,4,7

1829. Ammonites solaris PHILLIPS pl. 4, fig. 29.

1958. Pleuroceras solare (PHILLIPS).- HOWARTH,
pl. 4, figs 1-7, with synonymy.

1960. Pleuroceras solare (PHILLIPS).- JORDAN, pl. 4,
figs 6-7.

1961. Pleuroceras solare (PHILLIPS).- TINTANT et
al, pl. 1, fig. 5.

1969. Pleuroceras solare (PHILLIPS).- POPA, pl. 1,
figs 1-4.

1976. Pleuroceras solare (PHILLIPS).- SCHLEGEL-
MILCH, pl. 36, figs 2.

1980. Pleuroceras solare (PHILLIPS).- WIEDEN-
MAYER, pl. 3, figs 8-13.

1980. Pleuroceras solare (PHILLIPS) var. trapezoidi-
forme (MAUBEUGE).- WIEDENMAYER, pl. 3,
figs 22, 23.

1980. Pleuroceras solare (PHILLIPS) var. lene (MAU-
BEUGE).- WIEDENMAYER, fl. 3, figs 14-19.

1982. Pleuroceras solare (PHILLIPS).- BRAGA er al.,
pl. 3, fig. 8.

1983. Pleuroceras solare (PHILLIPS).- BRAGA, pl.
15, figs 14-16.

1984. Pleuroceras solare (PHILLIPS).- CUBAYNES
etal., pl. 3, fig. 20.

1985. Pleuroceras solare (PHILLIPS).- COMAS
RENGIFO, PL. 10, figs 5-9; pl. 11, fig. 4.

1988. Pleuroceras solare (PHILLIPS).- MEISTER, pl.
6, figs 6,7, 9-11; pl. 7, figs 1-3.

1991. Pleuroceras aff. solare (PHILLIPS).- BLAU &
MEISTER, pl. 5, figs 6-8.

2001. Pleuroceras solare (PHILLIPS).- MACCHIONI,
pl. 2, figs 11, 12.

Discussion: This species, well-known in NW-Europe,
occurs in the Mediterranean Province only during a
brief faunal spread in the upper Domerian (BRAGA,
1983; MEISTER, 1987; GECZY & MEISTER, 1994,
MEISTER & STAMPFLI, 2000; MACCHIONI &
CECCA, 2002). The variability of the species was tho-
roughly analysed by HOWARTH (1958) and MEISTER
(1988). The diagnostic characters for these amaltheids
are the relatively evolute shell, with sub-rectangular
Whorl section in which the fine ribs are slightly
flexuous, regular and acute. Some specimens show very
small tubercles localised at the ventro-lateral edge.

Stratigraphical distribution: P. solare Horizon at the
base of E. emaciarum Zone.

Geographical distribution: Boreal Domain, Betic
Zone, Southern Calcareous Alps, Umbria-Marche
Apennines.

Family Dubariceratidae DOMMERGUES &
MEISTER, 1999
Subfamily Reynesocoeloceratinae DOMMERGUES,

1986
Genus Prodactylioceras SPATH, 1923
Type species: Ammonites Davoei J. SOWERBY, 1822.
Prodactylioceras cf. italicum (FUCINI, 1900)

1900. Coeloceras italicum FUCINI, pl. 13, fig. 4.

1976. Prodactylioceras  (Aveyroniceras)  italicum
(FUCINI).- GECZY, pl. 25, figs 8, 9; pl. 26, figs
1-4, with synonymy.

1983. Reynesoceras italicum (FUCINI).- BRAGA, pl.
16, fig. 3, with synonymy.

1983. Prodacrylioceras italicumm (FUCINI).- DOM-
MERGUES et al., pl. 6, figs 7-12.

1985. Aveyroniceras cf. italicum (FUCINI).- COMAS
RENGIFO, pl. 12, fig. 2.

1993. Prodactylioceras italicum (FUCINI).- MEISTER
& BOHM, pl. 7, fig. 4.

1996. Reynesoceras italicum (FUCINI).- SMITH &
TIPPER, pl. 18, fig. 3.

1998. Prodactylioceras italicum (FUCINI).- GECZY &
MEISTER, pl. 6, figs 9, 12.

2001. Prodactvlioceras cf. italicum (FUCINI).- MAC-
CHIONI, pl. 2, fig. 13.

Discussion: A single small specimen characterised by
cadicone whorls and very fine ribs.

Stratigraphical distribution: The exemplar was collec-
ted in the F. ambiguum Horizon of the F. lavinianum
Zone. The species has a wider biostratigraphical range,
occurring from the upper Carixian and probably exten-
ding to the middle part of F. lavinianum Zone (see
GECZY & MEISTER, 1998).

Geographical distribution: Western Tethys and per-
haps Japan and North America.

Family Dactylioceratidae HYATT, 1867 sensu DOM-
MERGUES, 1986
Genus Reynesoceras SPATH, 1936
Type species: Ammonites ragazzonii HAUER, 1861.

Reynesoceras ragazzonii (HAUER, 1861)
PL 11, figs 5, 6

1861.  Anunonites ragazzonii HAUER, pl. 1, tigs 16. 17.
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1868.  Ammonites acanthoides REYNES, pl. 1, fig. 3.
1989. Reynesoceras ragazzonii (HAUER).- MEIS-
TER, pl. 5, figs 2, 6, 7, with synonymy.
1989. Revnesoceras acanthoides (REYNES).- MEIS-
TER, pl. §, figs 1, 3-5, 8-10, with synonymy.

1993.  Reynesoceras gr. ragazzonii (HAUER).-
MEISTER & BOHM, pl. 7, figs 9, 11.

1996.  Reynesoceras ragazzonii (HAUER).- SMITH
& TIPPER, pl. 18, figs 6, 7.

1996. Reynesoceras ragazzonii (HAUER).- EL
HARIRI et al., pl. 70, figs 1-4.

1997a. Reynesoceras ragazzonii (HAUER).- DOM-
MERGUES et al., pl. 8, fig. 10.

1997b. Reynesoceras acanthoides (REYNES).- DOM-
MERGUES et al., pl. 8, fig. 8.

1997b. Reynesoceras ragazzonii (HAUER).- DOM-
MERGUES et al., pl. 1, fig. 10.

2001. Reynesoceras ragazzonii (HAUER).- MAC-
CHIONI, pl. 3, figs 1, 2, 4-6.

Discussion: We follow the taxonomic interpretations of
FANTINI SESTINI (1975) and MEISTER (1989) who
consider the small-sized adult specimens [R. ragazzonii
(HAUER)] to be the microconch of R. ragazzonii f.
acanthoides (REYNES) (see PI. 11, fig. §, 9, 12, 16).
Stratigraphical distribution: R. ragazzonii Horizon,
base of A. algovianum Zone.

Geographical distribution: Western Tethys, Causses
and North America.

Superfamily Hildoceratoidea HYATT, 1867
Family Hildoceratidae HYATT, 1867
Subfamily Harpoceratinae NEUMAYR, 1875
Genus Protogrammoceras SPATH, 1913

Type species: Grammoceras bassanii FUCINI 1900 pl.
10, figs 6, 7.

Discussion: The systematics of the genus and the pro-
blems of nomenclature have already been dealt with at
length by CANTALUPPI (1972), BRAGA (1983),
HOWARTH (1992), NEIGE & DOMMERGUES
(1995), FERRETTI (2002) and DOMMERGUES et al.
(2002). Reference may be made to these authors for
more complete lists of synonymy and a detailed discus-
sion. The concept of the genus is that expressed by
SPATH (1919), i.e. falciradiate or sub-falciradiate rib-
bed forms with more or less narrow ogival ventral part.
In that way, it is taken herein as a quite classical and
wide sense.

Stratigraphical distribution: From lower Carixian
(MEISTER & STAMPFLI, 2000) to the D. polvmor-
phum Zone in the Early Toarcian.

Protogrammoceras marianii (FUCINI, 1904)
PL. 11, figs 13, 14, 17

1904.  Harpoceras marianii FUCINI, pl. 41, figs 1-3.

1972.  Protogrammoceras marianii (FUCINI).- FER-
RETTIL, pl. 13, fig. 6.

1977.  Protogrammoceras marianii (FUCINI).- WIE-
DENMAYER, pl. 19, figs 7, 8, with synonymy.

1980. Protogrammoceras marianii (FUCINI).- WIE-
DENMAYER, pl. 12, fig. 1-3.

1989. P. (Protogrammoceras) aff. gr. marianii
{FUCINI).- MEISTER, pl. 3, fig. 11.

1991.  Protogrammoceras aff. gr. mariani (FUCINI).-
BLAU & MEISTER, pl. §, figs 26, 27.

1991.  Protogrammoceras mariani (FUCINI).- FER-
RETTI, pl. 10, fig. 6, 7; pl. 11, figs 1-3.

1993.  Protogrammoceras mariani (FUCINI).- MEIS-
TER & BOHM, pl. 8, figs 13, 15-17; pl. 9, fig.
2-4.

1996.  Protogrammoceras mariani (FUCINI).- EL
HARIRI et al., pl. 71, figs 2, 3.

1997b. Protogrammoceras aff. marianii (FUCINI).-
DOMMERGUES et al., pl. 2, fig. 10.

1998.  “Protogrammoceras” gr. marianii (FUCINI).-
GECZY & MEISTER, pl. 11, figs 4-9; pl. 12,
figs 1-6.

2001.  Protogrammoceras marianii (FUCINI).- MAC-
CHIONI, pl. 3, figs 9, 10.

72002a. Protogrammoceras marianii (FUCINI).- MAC-
CHIONI, fig. 63.

22002a. Fuciniceras cf. boscense (REYNES).- MAC-
CHIONI, fig. 74 a.

Description: Moderately evolute forms, with a sub-ogi-
val whorl section and the keel still bordered by two
small flat areas somewhat depressed. Ribs are falcoid,
varying from rectiradiate to prorsiradiate, and a fair
degree of variability was observed in their thickness and
density.

Discussion: There is a great affinity in rib shape bet-
ween P. marianii (FUCINI) and P. bonarellii (FUCINI),
but they have different venters. In the latter, the venter
is flatter and wider and the whorl section is sub-rectan-
gular with only slight convex sides.

The specimen figured by MACCHIONI (2002a, fig.
74b), has true falcate ribs and should be better compared
with P. marianii (FUCINI).

Stratigraphical distribution: Lower half of the P.
marianii Horizon, in the F. lavinianum Zone.
Geographical distribution: Western Tethys and proba-
bly Causses basin.

Protogrammoceras afft. bonarellii (FUCINI, 1900)
PL. 11, figs 10, 11

v. 1900. Grammoceras Bonarellii FUCINI, pl. 10,
figs 4. 5.
1905. Hildoceras Bonarellii (FUCINI).- FUCINI,
pl. 1S, figs 4. 5.
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7 1923. Protogrammoceras Bonarellii (FUCINI).-
FUCINI, pl. 14, figs 1, 2.
? 1927. Hildoceras Bonarellii (FUCINI).- SCHRO-
DER, pl. 10, fig. 3.
non 1929. Seguenziceras bonarellii (FUCINI).- LAN-
QUINE, pl. 5, fig. 1.
non 1934. Fuciniceras bonarellii (FUCINI).- MONES-
TIER, pl. 2, figs 12, 14-17.
?  1962. Protogrammoceras cf. bonarellii (FUCINI).-
FANTINI SESTINI, pl. 40, fig. 15.
1967. Protogrammoceras ? aff. bonarellii (FUCINI).-
CANTALUPPIL, pl. 5, fig. 5.
1977. Protogrammoceras cf. bonarellii (FUCINI).-
WIEDENMAYER, pl. 19, fig. 15.
1980. Protogrammoceras bonarellii (FUCINI).-
WIEDENMAYER, pl. 28, fig. 16.
? 1983. Protogrammoceras bonarellii (FUCINI).-
BRAGA, pl. §, figs 1, 2.
2001. Protogrammoceras aff. bonarellii (FUCINI).-
MACCHIONLI, pl. 3, fig. 8.

Discussion: The two specimens are characterised by a
venter that is narrower than that of P. bonarellii
(FUCINI) but too wide to be included in P. marianii
(FUCINI). Rib strength is very similar to that of P.
bonarellii (FUCINI).

Stratigraphical distribution: P. marianii Horizon.
Geographical distribution: Burano Gorge and
Infernaccio sections.

Protogrammoceras celebratum (FUCINI, 1900)
Pl 11, figs 18, 19, 21, 22

v.1900. Grammoceras celebratrum FUCINI, pl. 10, fig.
L, 2.

v.1900. Grammoceras celebratum var. italica FUCINI,
pl. 10, fig. 3.

1983.  Protogrammoceras celebratum (FUCINI).- BRAGA,
pl. 4, figs 2-6.

1989. P. (Protogrammoceras) celebratum (FUCINI).-
MEISTER, pl. 3, figs 14, 15; pl. 4, fig. 1 with
synonymy.

1991. Fuciniceras celebratum (FUCINI).- FER-
RETTI, pl. 11, figs 4-6.

1991. Protogrammoceras aff. gr. celebratum (FUCINI).-
BLAU & MEISTER, pl. 5, figs 24-25.

1996. Protogrammoceras celebratum (FUCINI).- EL
HARIRI et al. pl. 71, figs 4, 5.

1997a. Protogrammoceras celebratum  (FUCINI).-
DOMMERGUES et al., pl. 8, fig. 3.

1997b. Protogrammoceras celebratum (FUCINI).-
DOMMERGUES er al.; pl. 2, figs 16, 21.

1998. Protogrammoceras gr. celebratum (FUCINI).-
GECZY & MEISTER, pl. 12, figs 7-9; pl. 13,
figs 1-3.5.

2001. Protogrammoceras celebratum  (FUCINI).-
MACCHIONI, pl. 3. figs 11, 13. 14.

Discussion: Differs from P. marianii (FUCINI) in
having a true ogival whorl section, and denser and pror-
siradiate falcate ribs.

Stratigraphical distribution: Lower half of P. celebra-
tum Horizon in the F. lavinianum Zone.

Geographical distribution: Western Tethys, France
(Burgundy, Causses) and Portugal.

Protogrammoceras aequiondulatum (BETTONI,
1900)
PL 11, fig. 15, 19, 20, 23; PL. 111, figs 1, 2,4, 7

1900. Harpoceras (7} aequiondulatum BETTONI, pl.
6, fig. 11.

1983. Protogrammoceras  aequiondulatum  (BET-
TONI).- BRAGA, pl. 5, figs 3-5 with synonymy.

1993. Protogrammoceras (Paltarpites) aff. aequiondu-
latum (BETTONI).- MEISTER & BOHM, pl. 9,
fig. 11.

1996. Protogrammoceras (Protogrammoceras) aequion-
dulatum (BETTONI).- SMITH & TIPPER, pl.
24, figs 7-9.

1996. Protogrammoceras (Paltarpites) aff. aequiondu-
latum (BETTONI).- EL HARIRI et al., pl. 5, figs
6,7.

1998. Protogrammoceras (Paltarpites) aequiondula-
tum (BETTONI).- GECZY & MEISTER, pl. 13,
fig. 7.

2001. Protogrammoceras  aequiondulatum  (BET-
TONI).- MACCHIONI, pl. 3, figs 15, 16.

Discussion: It is only a little more evolute than the holo-
type of P. kurrianum (OPPEL) refigured by FISCHER
(1975; pl. 2, fig. 5), but all other morphological features
are almost the same. The species are provisionally sepa-
rated because the phylogeny, the variability and the
ontogeny of the densely ornate, quite involute
Protogrammoceras of the middle-upper Domerian are
still unclear.

Stratigraphical distribution: Upper part of the A. algo-
vianum Horizon in the A. algovianum Zone.
Geographical distribution: Western Tethys and North
America.

Protogrammoceras meneghinii (BONARELLI, 1899)
PL. 111, fig. 6

1867-81. Ammonites sp. ind. MENEGHINI pl. 9, fig. 1.
1899. Harpoceras (?) meneghinii BONARELLI, p.
203.
1924. Harpoceras denseornatum FUCINI, pl. 7,
figs 1-3.
1983. Protogrammoceras meneghinii (BONARELLI).-
BRAGA, pl. §, figs 11, 12, with synonymy.
v.1997b. Paltarpites cf. meneghinii (BONARELLI).-
DOMMERGUES et al., pl. 2, fig. I.
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2001. Protogrammoceras meneghinii (BONARELLI).-
MACCHIONI, pl. 4, figs 1.2, 6, 8.

Discussion: Distinction from P. aequiondulatum (BET-
TONI) is possible only by the more compressed spiral
section of P. meneghinii (BONARELLI) which has
almost discoid whorl shape and the venter is sharper.
The species is here classified following MENEGHINI's
(1967-81) specimen and not that of the neotype institu-
ted by PINNA (1969), which due to its strong prorsira-
diate ribs is closer to P. paltum (BUCKMAN).
Stratigraphical distribution: Lower part of the P.
meneghinii Horizon in the A. algovianum Zone.
Geographical distribution: East Sicily, Southern
Calcareous Alps, Subbetic chain, and Umbria-Marche
Apennines.

Protogrammoceras preexaratum (FUCINI, 1924)

1924. Harpoceras preexaratum FUCINI, pl. 5, figs 3, 4.

1978. Argutarpites preexaratus (FUCINI).- DUBAR &
MOUTERDE, pl. 4, fig. 3.

2001. Protogrammoceras preexaratum (FUCINI).-
MACCHIONI, pl. 3, fig. 12, pl. 4, figs 3, 7.

Discussion: The species is characterised by finer, dense
ribs than P. meneghinii (BONARELLI) and P. aequion-
dulatum (BETTONI). Nevertheless, the general shell
shape and ornamentation is similar and also in this case
the separation is subtle.

Stratigraphical distribution: From the upper part of P.
solare until the lower part of L. naumachensis Horizons,
in the E. emaciatum Zone.

Geographical distribution: Betic chain, East Sicily and
High Atlas.

Protogrammoceras honestum (FUCINI, 1929) sensu
BRAGA, 1983
Pl 111, figs 3,7

1983. Protogrammoceras honestum (FUCINI).- BRAGA,
pl. 5, fig. 17, pl. 6, 1.

200!. Protogrammoceras honestum (FUCINI) sensu
BRAGA.- MACCHIONI, pl. 4, figs 4, 5.

‘Discussion: Some fragmented specimens are referred to
the interpretation of BRAGA (1983), because of their
coarse blunt ribs at the external half of the side whorl.
They differ from FUCINI's (1929) specimens, specially
that figured at pl. 12, fig. 2, in having larger and more
spaced ribs.

Stratigraphical distribution: Upper part of E. levidor-
satum to the lower P. solare Horizons, in the E. emacia-
tum Zone.

Geographical distribution: Betic chain and Umbria-
Marche Apennines.

Protogrammoceras ilurcense BRAGA, 1983
Pl 111, figs 8, 11

1983. Protogrammoceras ilurcense BRAGA, pl. 5. figs
6-8.

2001. Protogrammoceras ilurcense BRAGA.- MAC-
CHIONI, pl. 5, figs 9. 10.

Description: The holotype is characterised by the pre-
sence of single falcoid ribs up to 35 mm of shell diame-
ter. After this point ribs tend to fasciculate and
intercalatory ribs also develop.

Discussion: The specimen is classified in P. ilurcense
BRAGA due to the same rib shape and density as the
inner whorls of the holotype.

Stratigraphical distribution: Middle part of A. algo-
vianum Horizon of the A. algovianum Zone.
Geographical distribution: Betic chain and Umbria-
Marche Apennines.

Protogrammoceras aff. ilurcense BRAGA, 1983
PL. 111, fig. 13

2001. Protogrammoceras aff. ilurcense BRAGA .-
MACCHIONI, pl. 4, figs 3, 4.

Discussion: Two specimens which display the same
ornamental features as BRAGA’s (1983) species, but
differ in being more evolute and from a very different
Stratigraphical position.

Stratigraphical distribution: E. levidorsatum Horizon
of the A. algovianum Zone.

Geographical distribution: The specimens were col-
lected in the Burano Gorge section (Umbria-Marche
Apennines).

Protogrammoceras platyplocum (FUCINI, 1924)
PI. 111, figs 14, 18

1924. Bassaniceras platyplocum (GEMMELLARO).-
FUCINI, pl. 16, figs 6-11.

2001. Protogrammoceras  plaryplocum  (FUCINI).-
MACCHIONI, pl. 5, figs 1, 2.

Type: FUCINI (1924; p. 65) attributed this species to
GEMMELLARO in schaedis, but FUCINI made the
first published description and figuration. The species is
consequently attributed to FUCINI. The specimen figu-
red by this author (FUCINI, 1924) at pl. 16, fig. 10a, b,
is here selected as lectotype.

Description: Similar to the more coarsely ornate forms
of P. bassanii (FUCINI), but differs in having a sub-
acute venter and a sub-oval whorl section with slightly
convex sides. The keel is in fact bordered by two nar-
row oblique areas, and not horizontal as in the holotype
of P. bassanii (FUCINI).

Discussion: P. bassanii (FUCINL), P. platyplocum
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(FUCINI) and some Toarcian specimens attributed to P.
paltum (BUCKMAN) display the presence of a longitu-
dinal depressed band in the internal half of the whorl
side.

Stratigraphical distribution: P. solare and L. serotinus
Horizons of the E. emaciatum Zone.

Geographical distribution: Eastern Sicily, Betic chain
and Umbria-Marche Apennines.

Subgenus Fieldingiceras WIEDENMAYER, 1980
Type species: Ammonites Fieldingii REYNES, 1868.

Protogrammoceras (Fieldingiceras) fieldingii
(REYNES, 1868)
Pl 11, figs 9, 10

1868. Ammonites Fieldingii REYNES, pl. 4, fig. 1.

1893. Harpoceras fieldingii (REYNES).- GEYER,
pl. 2, figs 1-3.

1909. Grammoceras fieldingii (REYNES).- ROSEN-
BERG, pl. 15, fig. 15.

1934. Grammoceras fieldingii (REYNES).- MONES-
TIER, pl. 4, figs 28-30, 38, 39.

1980. Leptaleoceras fieldingii (REYNES).- WIE-
DENMAYER, pl. 23, figs 29, 30.

1980/81. Fieldingia aff. fieldingii (REYNES).-

MOUTERDE & ROCHA, pl. 2, figs 3-6.

1981. Fieldingia fieldingii REYNES).- FAURE, pl. 1,
fig. 4.

1983. Fieldingiceras fieldingii (REYNES).- BRAGA,
pl. 7, figs 3-11.

1986. Fieldingiceras fieldingi (REYNES).- MEIS-
TER, pl. 22, figs 4.

1989. Protogrammoceras (Fieldingiceras) fieldingii
(REYNES).- MEISTER, pl. 4, figs 2, 3, 5.

1990. P. (Fieldingiceras) fieldingi (REYNES).-
DOMMERGUES et al., pl. 6, fig. 7.

1991. Fieldingiceras fieldingii (REYNES).- FER-
RETTI, pl. 13, figs 6, 7.

1996. Fieldingiceras fieldingii (REYNES).- SMITH
& TIPPER, pl. 21, fig. 3.

1998. P. (Fieldingiceras) fieldingii (REYNES).-
GECZY & MEISTER, pl. 6, figs 15-17.

2001. Fieldingiceras fieldingii (REYNES).- MAC-
CHIONI, pl. 4, figs 11, 12.

Discussion: Small specimens characterised by a sub-
rectangular whorls section and evanescent, irregular
sinuous ribs are unanimously referred to this species.
The keel is flanked by two small flat areas. Many
authors suspect that it may be a microconch of some
Harpoceratinae.

Stratigraphical distribution: The specimen was col-
lected in the P. marianii Horizon of the F. lavinianum
Zone in the Burano Gorge section.

Geographical distribution: Western Tethys, North
America and NW-Europe.

Genus Fuciniceras HAAS, 1913

Type species: Hildoceras lavinianum FUCINI, 1900.
Discussion: The definition of this genus as defined by
HAAS (1913) is too wide, comprising species characte-
ristic of the whole Domerian: Harpoceratinae and
Arieticeratinae (FANTINI SESTINI, 1977; WIEDEN-
MAYER, 1977; FERRETTI, 2002; DOMMERGUES et
al., 2002). According to SPATH (1913), Fuciniceras is
restricted to angulirursiradiate or subangulirursiradiate
forms with a more or less tricarinate ventral area. Later
on, the diagnosis of Fuciniceras was progressively res-
tricted and adapted to the forms typical of the lower
Domerian by FANTINI SESTINI (1977) and BRAGA
(1983) amongst others. Following these authors, the
reduction in the peripheral segment of the ribs is the dia-
gnostic feature of the genus Fuciniceras, allowing its
separation from Protogrammoceras in which this seg-
ment is more developed (FANTINI SESTINI, 1977).
We take up herein this point of view. The systematic
arrangements of the species of Fuciniceras are taken
from MACCHIONI (2001).

Stratigraphical distribution: In this study the genus is
seen to occur from the Fuciniceras costicillatum
Horizon of the Fuciniceras costicillatum Zone in the
upper Carixian to the middle Domerian in R. ragazzonii
Horizon at the base of the Arieticeras algovianum Zone.

Fuciniceras ambiguum (FUCINI, 1900)
Pl. 111, figs 15-17, 19-21; PL 1V, figs 1-9

v. 1900. Harpoceras ? ambiguum FUCINI, pl. 7,
figs 6a-c.
v. 1900. Grammoceras portisi FUCINI, pl. 9, figs 1-3.

1900. Grammoceras portisi FUCINI var. zitte-
liana FUCINI, pl. 9, figs 4.

1900. Grammoceras Normanianum (d’ORBIGNY)
var. inseparabilis FUCINI pl. §, fig. 5.

1900. Hildoceras lavinianum MENEGHINI var.
coniugens FUCINL- FUCINI, pl. 12, figs
2a-c, 3a-b.

1900. Hildoceras Ruthenense MENEGHINI.-
FUCINI, pl. 12, figs 5a-b, 6, 7a-b.

1900. Hildoceras intumescens FUCINI.- FUCINI,
pl. 13, figs 3a-b.

1904. Hildoceras portisi FUCINL- FUCINI, pl.
20, figs 8-11, non fig. 7; pl. 21, fig. 18.

1904. Hildoceras portisi FUCINI var. zitteliana
FUCINI. pl. 20, figs 12a-c, 13a-c.

1904. Hildoceras portisi FUCINI var. contraria
FUCINL pl. 20. figs 14a-b.

1904. Hildoceras ambiguwan FUCINIL.- FUCINI,
pl. 21. figs 11. 12a-b; fig. 10 a-c?



1904.

1904.

1904.

1905.

1905.

1905.

1905.

1905.

1908.

1923.

1923.

1923.

1923.

1923.

1967.

1977.

1977.

1977.

1977.

1977.

1977.

1980.

1980.

1980.

1980.

1983.

1983.

Ammonite biostratigraphy of some Mediterranean sections. 2. 387

Hildoceras ambiguum FUCINIL.- FUCINI,
pl. 21, figs 10-12.

Hildoceras ambiguum FUCINI var. laevi-
costa FUCINI, pl. 21, figs 13-15.
Hildoceras falciplicatum
FUCINI, pl. 21, figs 19a-c.
Hildoceras lavinianum MENEGHINI var.
coniugens FUCINI, pl. 3, figs 10-12; pl. 5,
fig. 11.

Hildoceras lavinianum MENEGHINI var.
dissimilis FUCINI, pl. 3, figs 13a-d, 14a-c.
Hildoceras boscense REYNES.- FUCINI,
pl. 4, figs 13a-b.

Hildoceras Bastianii n. sp. FUCINI, pl. 4,
figs 14a-b.

Hildoceras Bastianii n. sp. (var. perplicata)
FUCINI, pl. 3, fig. 1; pl. 4, figs 15a-b.
Hildoceras ambiguum laevicosta FUCINI,
pl. 3, figs 1-3.

Hildoceratoides laevicosta FUCINI, pl. 11,
figs 4, 5.

Hildoceras portisi FUCINIL.- FUCINI, pl. 5,
fig. 13.

Hildoceratoides Lavinianum (MENEGHINI).-
FUCINTI, pt. 5, fig. 1.

Hildoceratoides Lavinianum (MENEGHINI)
var. brevispirata (FUCINI).- FUCINI, pl. 5,
fig. 2.

Hildoceratoides Lavinianum (MENEGHINI)
var. coniugens (FUCINI).- FUCINI, pl. 5,
figs 3-5.

Fuciniceras ambiguium (FUCINI).- CAN-
TALUPPI, pl. 2, figs 107, 11-13.
Fuciniceras ambiguum (FUCINI).- FAN-
TINI SESTINI, pl. 33, fig. 2.

Fuciniceras lavinianum coniugens (FUCINI).-
WIEDENMAYER, pl. 17, figs 14, 15.
Fuciniceras portisi  portisi  (FUCINI).-
WIEDENMAYER, pl. 17, figs 177, 18, 19.
Fuciniceras portisi zittelianum (FUCINI).-
WIEDENMAYER, pl. 17, fig. 23.
Fuciniceras formosum n. sp. WIEDEN-
MAYER, pl. 17, figs 20-22.

Fuciniceras ambiguum laevicosta (FUCINI).-
WIEDENMAYER, pl. 17, fig. 24.
Fuciniceras cf.  ambiguum (FUCINI).-
WIEDENMAYER, pl. 28, fig. 3.
Fuciniceras cf. ambiguum inaequicosta
(FUCINI).- WIEDENMAYER, pl. 10, fig. 3.
Fuciniceras lavinianum lavinianum (FUCINI).-
WIEDENMAYER, pl. 10, fig. 13.
Fuciniceras lavinianim coniugens (FUCINI).-
WIEDENMAYER, pl. 10, figs 14, 15.
Fuciniceras portisi (FUCINI).- BRAGA, pl.
I, figs 1-5.

Fuciniceras portisi lavinianum (FUCINI).-
DOMMERGUES et al., pl. 6. figs 9. 10.

FUCINI.-

1986. Fuciniceras portisi (FUCINI).- MOU-
TERDE & FERRETTI, pl. 2, figs 5-8.

1986. Fuciniceras gr. portisi lavinianum (FUCINI).-
MOUTERDE & FERRETTI, pl. 2, fig. 9.

1991. Fuciniceras portisi (FUCINI).- FERRETTI,

pl. 9, figs 4-6, non 3; pl. 10, figs 1-5.

Fuciniceras gr. ambiguum (FUCINI).-

GECZY & MEISTER, pl. 13, fig. 8.

1998. Fuciniceras lavinianum (FUCIND-portisi
(FUCINI); GECZY & MEISTER, pl. 7, fig. 7;
pl. 8, figs 1, 2-6, 8-10, 3?2, 77, 117; pl. 9,
figs 3, 5, non 1, 2.

non 1998.

non 1998. Fuciniceras lavinianum (FUCINID)-portisi
(FUCINI) var. inclyrum (FUCINI); GECZY
& MEISTER, pl. 7, fig. 9.
?  1998. Fuciniceras balatonense n. sp.; GECZY &
MEISTER, pl. 7, figs 6, 8; pl. 17, figs 5-7.
2001. Fuciniceras ambiguum (FUCINI).- MAC-

CHIONI, pl. 7, figs 4-9; 10, 11, 15, 17, 18;
pl. 8, figs 1, 2,9, 10.

Description: Form evolute to moderately involute (e.g.
Hildoceras Bastianii var. perplicata FUCINI), with sub-
rectangular or sub-trapezoidal whorl section, rounded
umbilical margin and vertical wall. The venter is bisul-
cate, and this character is already evident at 5 mm of
shell diameter. The shell is smooth up to 7-5 mm of
shell diameter, after which ornamentation is provided by
sigmoidal to falcoid ribs, which vary from rursiradiate
to prorsiradiate. Generally the forms with rursiradiate
ribs are more coarsely ornate and have more rigid orna-
mentation, while those with prorsiradiate ribs have less
coarse ribs which tend to be falcoid (e.g. Hildoceras
ambiguum var. laevicosta; FUCINI). A degree of varia-
tion exists also with regard to rib density, and morpho-
types with more rursiradiate ribs are less densely ornate
(e.g. Hildoceras lavinianum var. coniugens FUCINI). In
the body chamber of some (probably mature) speci-
mens, ribs are finer and tend to fasciculate and to merge
with the striae (MACCHIONI, 2001).

Discussion: All transitions are observable between the
above-described morphological extremes at the same
stratigraphical level. They were included in the same
species due to the impossibility of obtaining a morpho-
logical-stratigraphical separation; however, it is also
impossible, as always in palaeontology, to be sure that
they do not belong to distinct biological species whose
morphologies are very similar to each other, and can
thus be confused (MACCHIONI, 2001).

Based upon the holotype morphology, the concept of F.
ambiguum (FUCINI) is an evolute form with well-spa-
ced rectiradiate ribs. Later the same author (FUCINI,
1904; p. 294) attributes a greater morphological variabi-
lity to the species, including forms that are less evolute
and with finer. denser. rectiradiate to prorsiradiate ribs,
which include F. portisi (FUCINI). The latter was des-
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cribed by FUCINI (1900) nine pages after F. ambigium
(FUCINI), which therefore has priority.

The degree of morphological variability of this species
is indeed very high, and some specimens possess mor-
phologies that were to be adopted by other subsequent
species. For example, the more involute morphotypes
with ornamentation consisting of prorsiradiate falcoid
ribs recall the specimens attributed here to Proto-
grammoceras aff. bonarellii (FUCINI). The invariant
elements amongst all the above-cited morphologies are
the simultaneous presence of ventral furrows, a vertical
umbilical wall and the presence of sigmoidal or falcoid
ribs. The association of these characters allows the sepa-
ration of F. ambiguum (FUCINI) from the other mor-
phologically-closer species. These are F. costicillatum
(FUCINI), which has similar ornamentation but has an
oblique umbilical wall, and F. isseli (FUCINI), which
totally lacks ventral furrows. F. ambiguum var. inaequi-
costa (FUCINI, 1904; p. 295; pl. 21, figs 16-17), which
has more rigid ribs, is excluded from the list of synony-
mies (MACCHIONI, 2001).

According to GECZY & MEISTER (1998), F. balato-
nense GECZY & MEISTER tends to be smooth in the
inner half of the flank. These feature could also be rela-
ted to a loss of part of the shell infilling due to pressure
dissolution effects. Actually, many other ammonites
belonging to different species (e.g. GECZY &
MEISTER, 1998; pl. 7, figs 5, 9; pl. 8, fig. 1) have the
same kind of preservation.

F. balatonense occurs together with Protogrammoceras
pseudodilectum  DOMMERGUES, MEISTER &
FAURE, which characterises the A. crescens Horizon of
the Prodactylioceras davoei Zone (DOMMERGUES et
al., 1997, with references therein). Presuming that the
base of the Domerian Substage in the Mediterranean
area corresponds with the base of the same Substage as
defined in the NW-Europe, the age of F. balatonense
GECZY & MEISTER is sensibly older than that of F.
ambiguum (FUCINI). Fort this reasons F. balatonense
GECZY & MEISTER is here entered in synonymy with
F. ambigiaam (FUCINI) only with reservation.
Stratigraphical distribution: F. ambiguum Horizon
and base of the F. lavinianum Horizon of the F. lavinia-
num Zone.

Geographical distribution: Western Tethys.

Taxonomic remark: C. MEISTER and other authors
interpreted F. portisi (FUCINI) and F. lavinianum
(FUCINI) always as the F. gr. lavinianum-portisi
without further distinction. Based on the interpretation
of F. MACCHIONI (2001), F. ambiguum (FUCINI) [=
F. portisi (FUCIND)] and F. lavinianum (FUCINI) are
now distinguished into two groups with morphological
and biostratigraphical control: F. ambiguum (FUCINI)
is below F. lavinianium (FUCINI).

If the distinction in two different species is accepted, for
one of us. C. MEISTER, the morphological interpreta-

tion of these two species is different, more restricted
than F. MACCHIONTI's interpretation:

Indeed F. ambiguum (FUCINI) as proposed herein
includes some species or morphologies of different periods
that seem not to belong to this species. For example, the
Hungarian F. balaronense GECZY & MEISTER is less
evolute with a smoothing of the inner half part of the
flank (not due to corrosion), with coarser ribbing and a
long curved rib-shape on the upper part of the flank.
The Hungarian species shows some affinities (e.g. rib-
strenght, umbilicus size) closer to F. lavinianum
(FUCINI), biostratigraphically above F. ambiguum
(FUCINI). In fact, F. balatonense GECZY & MEISTER
shows rather an intermediate morphology between P.
gr. costicillarum (FUCINI) and the F. ambiguum
(FUCINI) and F. lavinianum (FUCINI) species.
Moreover as above-mentioned, the biostratigraphical
implications are important because the Hungarian spe-
cies is associated with P. pseudodilectum DOM-
MERGUES, MEISTER & FAURE, Prodactylioceras
davoei (SOWERBY) and F. costicillatum (FUCINI)
characteristic and classic taxa from the Carixian
(Davoei Zone, Capricornus Subzone) very below the
Domerian F. ambiguum (FUCINI) and F. lavinianum
(FUCINI).

Fuciniceras ? sp. 1
PL 1V, figs 19-22

2001. Fuciniceras sp. 1, MACCHIONI, pl. 9, figs 1-4.

Description: Two specimens whose ribs are evanescent
and which irregularly display fasciculation and relief.
One is bisulcate (2I1BCF1.06) while the other
(22BCF1.16; P1. 1V, fig. 22) has a sub-ogival whorl sec-
tion and a sub-acute venter, without any trace of sulci.
Discussion: If we only consider their rib shape, the spe-
cimens can be attributed to F. ambiguum (FUCINI),
whilst the kind of ornamental irregularity is closer to P.
normanianum (D’ORBIGNY). It is noteworthy that one
of the two has the same venter as F. ambiguum
(FUCINI) (21BCF1.06), while in the other (22BCF1.16)
the ventral area is the same as D’ORBIGNY’s species.
Specific attribution of either of these specimens is
impossible at this time.

Stratigraphical distribution: F. ambiguum Horizon, of
the F. lavinianum Zone.

Geographical distribution: Both specimens comes
from the Burano Gorge section in the Umbria-Marche
Apennines.

Fuciniceras lavinianum (MENEGHINI in FUCINI,
1900)
PL. 1V, figs 10-16, 18

v.1900. Hildoceras Lavinianum (MENEGHINI) in
FUCINL pl. L1, figs 6, 7.
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v.1900. Hildoceras Lavinianum (MENEGHINI) var.
brevispirata FUCINI, pl. 12, fig. 4.

1923. Hildoceratoides Lavinianum (MENEGHINI).-
FUCINI, pl. 4, fig. 17.

1923. Hildoceratoides Lavinianum (MENEGHINI)
var. coniugens (FUCINI); FUCINI, pl. 5, fig. 6.

?21980. Fuciniceras cornacaldense (TAUSCH).- WIE-
DENMAYER, pl. 10, fig. 9.

1983. Fuciniceras lavinianum (FUCINI).- BRAGA,
pl. 1, figs 6-8; pl. 2, figs 1-3, with synonymy.

1983. Fuciniceras brevispiratum (FUCINI).- BRAGA,
pl. 2, figs 4-9, with synonymy.

1991. Fuciniceras portisi (FUCINI).- FERRETTI, pl. 9,
fig. 3.

1998. Fuciniceras lavinianum (FUCINI) - portisi
(FUCINI) var. inclytum (FUCINI).- GECZY &
MEISTER, pl. 7, fig. 9.

1998. Fuciniceras lavinianum  (FUCIND)-portisi
(FUCINI).- GECZY & MEISTER, non pl. 7,
fig. 7; pl. 8, figs 32, 72, 11?7 non 1, 2-6, 8-10;
pl. 9, figs 1,2, non 3, 5.

1998. “Fuciniceras * gr. isseli (FUCINI)- brevispira-
tum (FUCINI).- GECZY & MEISTER, pl. 9,
figs, 6,97, 10, non 4, 5, 7-8; pl. 10, figs 1-4, 5?,
6,77, non 5, 8, 9; pl. 11, fig. 2, non 1, 3.

2001. Fuciniceras lavinianum (FUCINI).- MAC-
CHIONLI, pl. 7, figs 12, 14, 19, 20; pl. 8, figs 3-
57,13, 14

Description: The morphology of the outer whorl is very
similar to that of F. ambiguum (FUCINI), with excep-
tion of the shape of the whorl section, which is always
sub-oval rather than sub-rectangular. Striae may also be
observed in the body chamber of F. lavinianum
(FUCINI), but in contrast to F. ambiguum (FUCINI)
ribs are truly fasciculate. At smaller shell diameters F.
lavininaum (FUCINI) is easily recognisable from the
other species of the genus due to its typical angulirursi-
radiate ribs. The external rib segment begins near the
ventro-lateral border and is very reduced in comparison
with F. ambiguum (FUCINI) or F. isseli (FUCINI).
Ventral furrows appear at shell diameters ranging bet-
ween 15 and 40 mm, but they are only slightly incised
except in the body chamber of the larger specimens.
Their appearance seems linked to a fairly clear approxi-
mation of suture lines (MACCHIONI, 2001).

‘Discussion: Fuciniceras portisi (FUCINI) [=F. ambi-
guum (FUCINI)] and Fuciniceras lavinianum (FUCINI)
have for long time been at the centre of a systematic and
nomenclatural debate. DOMMERGUES et al., 1990,
FERRETTI & MEISTER, 1994, and GECZY & MEIS-
TER, 1998, have indicated F. portisi (FUCINI) - lavi-
nianum (FUCINI) as the species that characterises the
base of the Domerian in the Mediterranean area. This
problem of attribution was inspired by FUCINI himself
(1900; p. 54; pl. 12, figs 2a-c, 3a-b),who attributed the
var. coniugens (FUCINI) to F. lavinianum (FUCINI)

instead of to F. portisi (FUCINI) [=F. ambiguum
(FUCIND)). This prevented accurate separation of the
two species, because the shell shape and morphology of
this variety s within the range of variability of F. ambi-
guum (FUCINI).

On the other hand. except tor BRAGA (1983), none of
the authors that up today have kept F. lavinianum
(FUCIND) and F. portisi (FUCINI) [=F. ambiguum
(FUCIND)} distinct specified their separation criteria
(MACCHIONI, 2001).

Stratigraphical distribution: F. lavinianum Horizon of
the F. lavinianum Zone.

Geographical distribution: Betic Zone, Southern
Calcareous Alps and Umbria-Marche Apennines.

Fuciniceras isseli (FUCINI, 1900)
PL 1V, fig. 17; PL V, figs 1, 2

v. 1900. Grammoceras isseli FUCINL, pl. 9, fig. 6-8.

1968. Fuciniceras isseli (FUCINI).- CANTALUPPI
& BRAMBILLA, pl. 29, fig. 7, 8.

1983. Fuciniceras isseli (FUCINI).- BRAGA, pl. 2,
fig. 10; pl. 3, fig. 1-5, with synonymy.

1983. Protogrammoceras isseli (FUCINI).- DOM-
MERGUES et al., pl. 4, fig. 1-12.

1991. Protogrammoceras gr. isseli (FUCINI).-
BLAU & MEISTER, pl. 5, fig. 15-22.

1993. Protogrammoceras gr. isseli (FUCINI).-

MEISTER & BOHM, pl. 8, fig. 11, 14.
1995. Protogrammoceras gr. isseli (FUCINI).-

DOMMERGUES et al., pl. 9, fig. 6; pl. 10,
fig. 4, 8.

1998. “Fuciniceras ** gr. isseli (FUCINI)- brevispi-
ratum (FUCINI).- GECZY & MEISTER, pl.
9, figs, 6,97, 10, non 4, 5, 7-8; pl. 10, figs 1-
4,57,6,7?,non 5, 8,9; pl. 11, fig. 2, non 1, 3.

1998. “Fuciniceras ** gr. isseli (FUCINI) - brevispi-
ratum (FUCINI).- GECZY & MEISTER, pl.
9, figs 4, 5, 7-8, non 6, 97, 10; pl. 10, figs 8,
9, non 1-4, 57,6, 777, pl. L1, figs 1, 3, non 2.

2001. Fuciniceras isseli (FUCINI).- MACCHIONI,
pl. 8, figs 6,8, 11, 12

? 2002a. Fuciniceras cf. isseli (FUCINI).- MAC-

CHIONI, fig. 75, with synonymy.

Discussion: As mentioned by MACCHIONI (2001) rib
shape is similar to that of F. ambiguum (FUCINI) but F.
isseli (FUCINI) totally lacks ventral furrows and has
finer ribs in general. F. brevispiratum (FUCINI) has
angulirursiradiate ribs like F. lavinianum (FUCINI), so
it can easily be separated from F. isseli (FUCINI).

Stratigraphical distribution: F. isseli Horizon of the
F. lavinianum Zone. The species may have a wider
biostratigraphical range. According to BRAGA (1983)
F. isseli (FUCINI) can be also associated with P. cele-
bratum (FUCINI). This observation is not supported
herein. F. isseli (FUCINI) is still associated with P.
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marianii (FUCINI) and precedes P. celebratum
(FUCINI) stratigraphically.

Geographical distribution: Betic Zone, Southern
Calcareous Alps, Upper Austroalpine of Austria and
Hungary, Umbria-Marche Apennines.

Taxonomic remark: Concerning F. lavinianum
(FUCINI) and F. isseli (FUCINI), the limit between
these two species immediately succeeding in the strati-
graphical record and which are closely related is diffi-
cult to place, mainly depending on which characters are
privileged. Into the first beds with F. isseli - brevispira-
tum sensu GECZY & MEISTER exist some morpholo-
gies that still share some characters (e.g. tricarenate
ventral part) with the underlying F. lavinianum
(FUCINI) (concervative morphology). These forms are
interpreted by F. MACCHIONI as F. lavinianum
(FUCINI). In contrary, other morphologies show new
and more derived characters like narrower and less tri-
carenate ventral part, often expressed in the adult stage
and C. MEISTER privileges and places them inside the
variability of F. isseli (FUCINI) group.

Fuciniceras boscense (REYNES, 1868)
Pl V, figs 3-6

v. 1868. Ammonites boscensi REYNES, pl. 3, fig. 2.

1890. Harpoceras cornacaldense TAUSCH, pl. 1,
fig. 1.

1895. Harpoceras ? cornacaldense TAUSCH var.
Bicicolae BONARELLI, p. 339.

1934. Fuciniceras boscense (REYNES).- MONES-
TIER, pl. 2, figs 6, 13.

1934. Fuciniceras boscense (REYNES) var. suejen-
sis MONESTIER, pl. 2, figs 10, 11.

1934. Fuciniceras boscense (REYNES) var. fissa
MONESTIER, pl. 2, fig. 13.

1975. Fuciniceras aff. boscense (REYNES).-
FISCHER, pl. 2, fig. 17.

1983. Fuciniceras cornacaldense (TAUSCH).-
BRAGA, pl. 3, figs 6-8; pl. 4, fig. 1, with
synonymy.

1986. Fuciniceras suejensis MONESTIER.- MEIS-
TER, pl. 22, fig. 2.

1986. Fuciniceras boscense (REYNES).- DOM-
MERGUES & MEISTER, pl. 1, figs 5-11.

1991. Fuciniceras gr. cornacaldense (TAUSCH).-
BLAU & MEISTER, pl. 6, figs 12-17.

1996. Fuciniceras cornacaldense (TAUSCH).- EL
HARIRI et al., pl. 71, figs 8-14.

1998. Fuciniceras gr. cornacaldense (TAUSCH).-
GECZY & MEISTER, pl. 13, figs 6 (aff.), 10. 11.

2001. Fuciniceras boscense (REYNES).- MAC-
CHIONI, pl. 9, figs 6-8.

? 2002a. Fuciniceras cf. boscense (REYNES).- MAC-
CHIONIL. fig. 74 a, non b. with synonymy.

Discussion: It is one of the most easily recognisable
species of the genus, due to its high whorl covering (1/3
approx.) and the long internal rib segment. There is a
certain degree of variability in the shell coiling, rib
strength and density. The more coarsely and lees den-
sely ornate forms are closer to F. boscense (REYNES),
while F. boscense f. cornacaldense (TAUSCH) has
finer, denser and more angled ribs. Finally, F. boscense
f. bicicolee (BONARELLI) is one of the more involute
morphotype. F. boscense (REYNES) has the priority of
date amongst the above-cited names (MACCHIONI,
2001).

Stratigraphical distribution: The species ranges bios-
tratigraphically from the F. boscense Horizon in the F.
lavinianm Zone until the R. ragazzonii Horizon in the
A. algovianum Zone.

Geographical distribution: Western Tethys and
Causses basin.

Fuciniceras pectinatum (MENEGHINI, 1867-81)
PLV,figs7,8

v.1867-81. Harpoceras pectinatum MENEGHINI, pl.
1, figs 1-3, appendix.
1900. Harpoceras cf. pectinatum MENEGHINI.-
FUCINI, pl. 7, fig. 2.
?  1900. Harpoceras pectinatum MENEGHINI.-
DEL CAMPANA, pl. 8, figs 19, 20.
1900. Hildoceras (7) pectinatum (MENEGHINI).-
BETTONI, pl. 6, figs 2, 3; pl. 8, figs 5, 6;
pl. 9, fig. 7.
1905. Hildoceras pectinatum (MENEGHINI).-
FUCINI, pl. 44, fig. 12.
1908. Hildoceras pectinatum (MENEGHINI).-
FUCINI, pl. 3, figs 17, 18.
1909. Harpoceras cf. pectinatiun (MENEGHINI).-
ROSENBERG, pl. 15, fig. 23.
non 1912. Hildoceras pectinatum (MENEGHINI).-
RENZ, pl. 6, fig. 4.
1923. Hildoceratoides pectinatum (MENEGHINI).-
FUCINI, pl. L1, figs 2, 3.
?  1939. Hildoceratoides cf. pectinatum (MENE-
GHINI).- RAMACCIONI, pl. 10, fig. 12.
1962. Protogrammoceras pectinatum (MENE-
GHINI).- FANTINI SESTINI, pl. 40, fig. 12.
? 1972. “Fuciniceras ** pectinatum (MENEGHINI).-
FERRETTI, pl. 14, fig. 3.
1976. Protogrammoceras pectinatum (MENE-
GHINI) nov. subsp. GECZY, pl. 31, fig. 1.
7 1977. Protogrammoceras pectinatum (MENE-
GHINI).- FANTINI SESTINI, pl. 33, fig. 3.
1977. Fuciniceras pectinatum (MENEGHINI).-
WIEDENMAYER. pl. 17, fig. 16.
?  1980. Fuciniceras pectinatum (MENEGHINI)
ssp. nom. WIEDENMAYER, pl. 28, fig. 9.
7 1980. Fuciniceras pectinatum (MENEGHINI)
apricum WIEDENMAYER. pl. 11. figs 1-3.
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7 1986. Protogrammoceras  (Protogrammoceras)
pectinatum (MENEGHINI).- GAKOVIC,
pl. 13, fig. 2.
?7nonl988. Fuciniceras pectinatum (MENEGHINI).-
SMITH et al., pl. 5, fig. 12.
non 1991. Fuciniceras pectinatum (MENEGHINI).-
FERRETTI, pl. 12, fig. 2.
1998. Fuciniceras gr. pectinatum (MENEGHINI).-
GECZY & MEISTER, pl. 13, fig. 4.
2001. Fuciniceras pectinatum (MENEGHINI).-
MACCHIONI, pl. 9, figs 5, 13, 14.

Discussion: All specimens here attributed to this species
are fragmented. The general shell morphology is similar
to that of F. boscense (REYNES), but the latter has
more angled ribs with a longer internal segment, signifi-
cantly more prorsiradiate. General shell shape may also
remind us of F. isseli (FUCINI), which lacks ventral
sulci.

Stratigraphical distribution: Upper part of the F. bos-
cense Horizon in the F. lavinianum Zone.
Geographical distribution: Southern Calcareous Alps
and Umbria-Marche Apennines.

Fuciniceras aff. pectinatum (MENEGHINI, 1867-81)
PL V, figs 9,10

2001. Fuciniceras aff. pectinatum (MENEGHINI).-
MACCHIONI, pl. 9, figs 11, 12.

Description: A single specimen, finely ornamented by
numerous dense, prorsiradiate, sigmoidal ribs. It is
moderately involute; its whorl section is sub-elliptical
and compressed, the umbilical wall is overhanging and
the venter is very narrow but bisulcate. Some bullae are
visible in slight relief at the middle of the whorl side.
Discussion: No other known species of the genus has
this morphology and ornamentation, and the affinities
with F. pectinatum (MENEGHINI) are slight and rela-
ted to a similar rib shape, but not to their trend and
strength. The compressed whorl section and the fine ribs
suggests that this form may represent a link between
Fuciniceras and the finely ornamented Proto-
grammoceras which appears in the A. algovianum Zone.
Stratigraphical distribution: Upper part of the R
ragazzonii Horizon of the A. algovianum Zone.
Geographical distribution: The specimen was found in
the Burano Gorge section, Umbria-Marche Apennines.

Fuciniceras fontaneillesi DOMMERGUES &
MEISTER, 1986
Pl V, figs 11, 12

v. 1986. Fuciniceras fontaneillesi DOMMERGUES &
MEISTER, pl. 1, figs 1-4

2001. Fuciniceras fontaneillesi DOMMERGUES &
MEISTER.- MACCHIONI, pl. 9, figs 9, 10.

Description: Evolute Fuciniceras with sub-rectangular
whorl section and bisulcate venter. The umbilical wall is
convex and ribs are prorsiradiate and sigmoidal, irregu-
lar in their thickness, relief and spacing. The presence of
rib reinforcement causes their tendency towards fascicu-
lation.

Discussion: The irregular ornamentation and high
convexity of the umbilical wall allows immediate dis-
tinction of this species from the others in the same
genus.

The stratigraphical distribution of this species in the
Apennines is partly concurrent with that of F. boscense,
that drives to suspect that they could represent a dimor-
phic pair (MACCHIONTI’s opinion).

Stratigraphical distribution: F. boscense Horizon of
the F. lavinianum Zone. In the Causses basin the species
appears after F. boscense (DOMMERGUES & MEIS-
TER, 1986).

Geographical distribution: Causses basin, Umbria-
Marche Apennines.

Genus Lioceratoides SPATH, 1919
Type species: Lioceras ? grecoi FUCINI, 1900.

Lioceratoides exapatus (GEMMELLARO, 1885)
PL V, fig. 13

v.1885. Harpoceras (Leioceras) exapatus GEMMEL-
LAROp. 7.
v.1929. Praeleioceras exapatum (GEMMELLARO).-
FUCINI, pl. 19, figs 15-17.
1980. Lioceratoides exapatus (GEMMELLARO).-
WIEDENMAYER, pl. 13, figs 9, 10.
1983. Lioceratoides exapatus (GEMMELLARO).-
BRAGA, pl. 7, figs 12, 13, with synonymy.
2001. Lioceratoides exapatus (GEMMELLARO).-
MACCHIONLI, pl. 5, fig. 8.
2002a. Lioceratoides exapatus (GEMMELLARO).-
MACCHIONI, figs 66 a-e, with synonymy.

Description: Only the internal rib reinforcements are
preserved in the collected specimens. The majority of
these are small and almost smooth except at greater dia-
meter, where fine, evanescent ribs provide ornamenta-
tion in the final (?) part of the body-chamber.
Stratigraphical distribution: This is the oldest species
referred in this work to the genus Lioceratoides. The
specimens range from the top of E. levidorsatum
Horizon to the lower part of P. solare Horizon.
Following BRAGA (1983) the species also occurs in the
P. meneghinii Horizon, but do not extend into the P.
solare Horizon.
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Geographical distribution: Betic chain, East Sicily,
Umbria-Marche Apennines and probably the Southern
Calcareous Alps.

Lioceratoides naumachensis (FUCINI, 1929)
PL V, figs 14-16, 19, 20

1929. Praeleioceras naumachense FUCINI, pl. 14,
figs 10-12.
?71980. Lioceratoides naumachensis (FUCINI).- WIE-
DENMAYER, pl. 13, figs 9, 10.
1983. Lioceratoides naumachensis (FUCINI).- BRAGA,
pl. 7, figs 17-19, with synonymy.
2001. Lioceratoides naumachensis (FUCINI).- MAC-
CHIONI, pl. 5, figs 9, 10, 13, 14.

Discussion: More or less fine and dense rectiradiate ribs
are preserved at all diameters, not only in the body
chamber as in P. exapatus (GEMMELLARO).
Stratigraphical distribution: L. naumachensis Horizon
of the E. emaciatum Zone.

Geographical distribution: Betic chain, East Sicily,
Umbria-Marche Apennines and probably the Southern
Calcareous Alps.

Lioceratoides grecoi (FUCINI, 1900) - loriolii
(BETTONI, 1900)
PL V, figs 17, 18; PL VI, figs 1-3,7, 8

1900. Hildoceras? Loriolii BETTONI, pl. 8, figs 11,
12.

1900. Leioceras? Grecoi FUCINI, pl. 11, figs 4, 5.

?71980. Lioceratoides grecoi (FUCINI).- WIEDEN-

MAYER, pl. 14, fig 1.

1983. Lioceratoides loriolii (BETTONI).- BRAGA,
pl. 8, figs 7-10, with synonymy.

2001. Lioceratoides grecoi (FUCINI) - loriolii
(BETTONI).- MACCHIONI, pl. 5, figs 16-18.

Description: The strength of rib reinforcement is parti-
cularly remarkable in this species; this feature persists
up to approximately 30 mm diameter. Rib trend changes
from slightly rursiradiate to rectiradiate at small diame-
ters, while it is slightly prorsiradiate in the bigger speci-
mens.

Discussion: L. loriolii (BETTONI) and L. grecoi
(FUCINI) were taxonomically and stratigraphically
separated by BRAGA (1983). According to the author,
L. loriolii (BETTONI) lacks the evanescent ribs that are
supposed to be typical of L. grecoi (FUCINI).

However, a few evanescent ribs can indeed be seen at
the end of the last preserved whorl of the lectotype of L.
loriolii (BETTONI, 1900; pl. 8, fig. 12). As observed in
the collected material, the most juvenile stages lack this
feature, which occurs later at varying diameters.

Both names were proposed in the same year by FUCINI
and BETTONI. At this time it is impossible to identify

which name has priority, so they are both provisionally
kept in the species designation.

Stratigraphical distribution: L. loriolii-grecoi Horizon
of the E. emaciatum Zone.

Geographical distribution: Betic chain, East Sicily,
Umbria-Marche Apennines and probably the Southern
Calcareous Alps.

Lioceratoides serotinus (BETTONI, 1900)
Pl VI, figs 4, 12

1900. Hildoceras? serotinum BETTONI; pl. 6, figs 7, 8.
1929. Praeleioceras aradasi FUCINI, pl. 14, figs 1-5.
1972. Lioceratoides serotinus FERRETTI, pl. 14, fig. 5;
pl. 15, fig. 1.
1983. Lioceratoides aradasi (FUCINI).- BRAGA, pl. 8,
fig. 4-6, with synonymy.
?1983. Lioceratoides serotinus (BETTONI).- BRAGA,
pl. 8, figs 1-3.
1992. Protogrammoceras cf. serotinum in WESTER-
MANN, pl. 17, fig. 9.
2001. Lioceratoides serotinus (BETTONI).- MAC-
CHIONI, pl. 5, figs 11, 12, 15.
2002a. Lioceratoides serotinus (BETTONI).- MAC-
CHIONI, figs 67 a-f, with synonymy.

Discussion: The internal-mid lateral rib reinforcements
are less protruding than those of L. loriolii (BETTONI)
- grecoi (FUCINI); also in L. serotinus (BETTONI), the
falcoid ribs are always prorsiradiate and persist to a
greater diameter. FUCINI (1929) and BRAGA (1983)
consider as a diagnostic feature to identify L. serotinus
(BETTONI) the presence of large, flat-topped, prorsira-
diate, very closely-spaced ribs. This feature is absent
both in the lectotype (BETTONI, pl. 6, fig. 7, designa-
ted by KOTTEK, 1966) and in the collected material,
where ribs are fine and more widely spaced. On the
other side, flat topped ribs can are be present in our spe-
cimens of L. naumachensis (FUCINI). Conversely L.
aradasi (FUCINI) has the same ornamentation as the
lectotype of L. serotinus (BETTONI). Finally L. nauma-
chensis (FUCINI) differs from L. serotinus (BETTONI)
in the lack of rib reinforcement, but their rib shape and
trend are very similar.

Stratigraphical distribution: Lower part of L. serori-
nus Horizon of the top of E. emaciatum Subzone.
Geographical distribution: Betic chain, Eastern Sicily,
Southern Calcareous Alps, Umbria-Marche Apennines
and probably Upper Austroalpine in Austria, High Atlas
and Siberia.

Genus Neolioceratoides CANTALUPPI, 1970

Type species: Hildoceras (Lillia) Hoffimanni GEM-
MELLARO, 1885.
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Neolioceratoides expulsus (FUCINI, 1931)
Pl VI, figs 5, 6, 11

v. 1885. Hildoceras (Lillia) Hoffmanni GEMMEL-
LARO, pl. 2, fig 12, non 11, 13, 15.
v. 1931. Praeleioceras expulsum FUCINI, pl. 5, figs 5:11.
non 1973. Lioceratoides expulsus (FUCINI).- GUEX,
pl. I, fig. L.
? 1978. Lioceratoides expulsus (FUCINI).- FAU-
GERES, pl. 39, fig. 6.
1983. Neolioceratoides expulsus (FUCINI).- BRAGA,
pl. 8, figs 16, 17, with synonymy.
2001. Neolioceratoides expulsus (FUCINI).- MAC-
CHIONI, pl. 6, figs 1, 2.
2002a. Neolioceratoides expulsus (FUCINI).- MAC-
CHIONI, fig. 69 [lectotype refigured], with
synonymy.

Discussion: The species has intermediate morphology
between the genus Lioceratoides and the more typical
Neolioceratoides. The rib reinforcements are still
clearly evident as in the first genus, but rib strength is
greater and more similar to that of Neolioceratoides.
The whorl section is sub-oval and ventral furrows are
narrow and not deeply incised.

Stratigraphical distribution: From L. naumachensis to
the L. serotinus Horizons of the E. emaciatum Zone.
Geographical distribution: Eastern Sicily, Betic chain,
Umbria-Marche Apennines and probably Rif.

Neolioceratoides schopeni (GEMMELLARO, 1885)
Pl VI, figs 9, 10

v. 1885. Hildoceras (Lillia) schopeni GEMMEL-
LARO, pl. 1, fig. 23; pl. 2, figs 5-7.
1983. Neolioceratoides schopeni (GEMMELLARO).-

BRAGA, pl. 9, figs 5-8, with synonymy.
2001. Neolioceratoides schopeni (GEMMELLARO).-

MACCHIONI, pl. 6, figs 3, 4, 6.
2002a. Neolioceratoides  schopeni  (GEMMEL-
LARO).- MACCHIONI, fig. 72a [lectotype
refigured], 72b, with synonymy.
2002. Neolioceratoides schopeni (GEMMELLARO).-
DOMMERGUES et al., p. 307, fig. 8.

Discussion: It is one of the more characteristic species
of the genus, due to its sub-quadrate evolute whorls and
coarse falcoid ribs.

Stratigraphical distribution: From the upper part of L.
loriolii-grecoi Horizon of the E. emaciatim Zone to the
lower part of D. mirabile Horizon in the D. polymor-
phum Zone. Data relating to the first occurrence of this
species seems in agreement with that of BRAGA
(1983), as N. schopeni (GEMMELLARO) appears below
the first occurrence of E. emaciatum (CATULLO).
Geographical distribution: East Sicily, Betic chain,
Southern Calcareous Alps, Epirus (Greece) and Umbria-
Marche Apennines.

Neolioceratoides hoffmanni (GEMMELLARO, 1885)
Pl VI, figs 17, 18, 21, 22

v. 1885. Hildoceras (Lillia)y Hoffmanni GEMMEL-
LARO, pl. 2. figs 11, 13. 15. non 12.
1983. Neolioceratoides hoffmanni (GEMMELLARO).-
BRAGA, pl. 9. figs 1-4, with synonymy.
? 1985. Neolioceratoides hoffinanni (GEMMELLARO).-
COMAS RENGIFO, pl. 16, fig. 11.
2001. Neolioceratoides hoffinanni (GEMMELLARO).-
MACCHIONTI, pl. 5, fig. 5.
2002a. Neolioceratoides hoffinanni (GEMMELLARO).-
MACCHIONI, fig. 70 a [lectotype refigured],
70 b, ¢, with synonymy.
2002. Neolioceratoides hoffinanni (GEMMELLARO).-
DOMMERGUES et al., p. 307, fig. 15.

Discussion: This other characteristic species has higher
whorls than N. schopeni (GEMMELLARO), with sub-
rectangular whorl section. N. hoffimanni (GEMMEL-
LARO) also has less falcoid ribs which vary in density
and strength in the upper part of the flank. N. hoffimmanni
f. sordidum (FUCINI) (see PI. VI, figs 13-16) represents
the more coarsely ornate morphology of the species.
Stratigraphical distribution: From the upper part of E.
emaciatum Horizon of the E. emaciatum Zone to the
lower part of D. mirabile Horizon in the D. polymor-
phum Zone. The first species occurrence recorded in
this study confirms the one found by BRAGA (1983} in
the Betic Zone.

Geographical distribution: Betic chain, Eastern Sicily,
High Atlas, Southern Calcareous Alps, Umbria-Marche
Apennines, Epirus (Greece) and probably the Iberian
chain.

Neolioceratoides dinae (FUCINI, 1931)
Pl VI, figs 19, 20

1931. Praeleioceras dinae FUCINI, pl. 6, figs 26, 27.
?1980. Neolioceratoides ballinense (HAAS).- WIE-
DENMAYER, pl. 14, figs 16, 17.
1983. Neolioceratoides dinae (FUCINI).- BRAGA,
pl. 8, fig. 15, with synonymy.
2001. Neolioceratoides dinae (FUCINI).- MAC-
CHIONI, pl. 6, figs 7, 8.

Discussion: It can be distinguished from the other spe-
cies of the genus by its fastigate venter and the tendency
towards fasciculation of the ribs in the inner whorl. The
ribs are relatively finer in general comparison with N.
schopeni (GEMMELLARO) and N. hoffmanni (GEM-
MELLARO). The specimen develops an peri-umbilical
depression observable also in P. bassanii (FUCINI) and
P. paltum (BUCKMAN) among others. According to
BRAGA (1983) N. dinae (FUCINI) and N. expulsus
(FUCINI) represent a dimorphic pair. The specimens
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figured by WIEDENMAYER (1980) are too coarsely
ornate to be included in N. ballinense (HAAS) but the
whorls are too involute to be attributed with certainty to
N. dinae (FUCINI).

Stratigraphical distribution: One single specimen col-
lected in the E. emaciatum Horizon of the E. emaciatum
Zone.

Geographical distribution: Betic chain, Eastern Sicily,
Southern Calcareous Alps, Umbria-Marche Apennines.

Neolioceratoides infidum (FUCINI, 1931)
PL VII, figs 4, 5

1931. Praeleioceras infidum FUCINI; pl. 16, figs 12-
14.
?71985. Neolioceratoides infidum (FUCINI).- SCHLATTER,
pl. 3, fig. 4.
2001. Neolioceratoides infidum (FUCINI).- MAC-
CHIONI, pl. 6, fig. 9.

Discussion: One single specimen, the morphological
character of which is close to that of N. hoffinanni f.
sordidum (FUCINI) except for its more evolute coiling
degree and more incised ventral furrows.
Stratigraphical distribution: One single specimen
found in the lower part of the L. serotinus Horizon of
the E. emaciatum Zone.

Geographical distribution: Eastern Sicily, Umbria-
Marche Apennines and probably Southern Germany.

Subfamily Arieticeratinae HOWARTH, 1955
Genus Arieticeras SEGUENZA, 1885

Type species: Ammonites algovianus OPPEL, 1862.

Arieticeras cf. apertum MONESTIER, 1934
Pl VII, figs 1, 3

1934. Arieticeras apertum MONESTIER pl. 1, figs
14-16, 19.
?1980. Arieticeras apertum MONESTIER.- WIEDEN-
MAYER, pl. 18, fig. 3.
1983. Arieticeras apertum MONESTIER.- BRAGA,
pl. 9, figs 15-18, with synonymy.
1989. Arieticeras apertum MONESTIER.- MEIS-
TER, pl. 6, figs 1-5, with synonymy.
71996. Arieticeras aff. apertum MONESTIER.- EL
HARIRI et al., pl. 71, figs 15-18.
2001. Arieticeras apertum MONESTIER.- MAC-
CHIONI, pl. 10, figs 1, 2.

Discussion: Not always perfectly preserved small speci-
mens are here attributed with reservations to
MONESTIER's species, essentially because of the evo-
lute coiling.

Stratigraphical distribution: Almost unanimously this

is the oldest species attributed to the genus Arieticeras.
The specimens collected extend biostratigraphically
through the whole F. boscense Horizon up to the lower
part of the R. ragazzonii Horizon. In the Causses basin
(MEISTER, 1989) the range of A. apertum MONESTIER
corresponds roughly to the entire A. subnodosus
Subzone, while in the Betic Zone (BRAGA, 1983), the
species already appears in the top of F. ambiguum
Subzone.

Geographical distribution: Western Tethys, Causses
basin and Iberian chain.

Arieticeras amalthei (OPPEL, 1853)
Pl VII, figs 2, 6-8, 10, 11

1853. Ammonites radians amalthei OPPEL, pl. 3, fig. 1

only.
71934. Arieticeras apertion MONESTIER, pl. 10, fig. 22.

1975. Fuciniceras amalthei (OPPEL).- FISCHER, pl. 2,
figs 7-10.

1975. Fuciniceras aff. amalthei (OPPEL).- FISCHER,
pl. 2, fig. 16.

1977. Geczya amalthei (OPPEL).- FANTINI SES-
TINI, pl. 34, figs 7-9.

1977. Geczya aff. amalthei (OPPEL).- FANTINI
SESTINI, pl. 33, fig. 7.

1980. Arieticeras amalthei (OPPEL).- WIEDEN-
MAYER, pl. 21, figs 3-6; pl. 29, figs 16, 17.

1983. Arieticeras amalthei (OPPEL).- BRAGA, pl. 9,
figs 9-14 with synonymy.

1983. Arieticeras amalthei (MONESTIER).- BRAGA,
pl. 11, figs 6, 7.

1989. Arieticeras amalthei (OPPEL).- MEISTER, pl. 6,
fig. 7,9, 10.

1996. Arieticeras amalthei (OPPEL).- EL HARIRI et
al.,pl. 71, figs 19 (aff.), 2 (aff.), 21-24.

1998. Arieticeras amalthei (OPPEL).- GECZY &
MEISTER, pl. 13, fig. 9.

2001. Arieticeras amalthei (OPPEL).- MACCHIONI,
pl. 10, figs 3-7.

Description: This grouping includes Arieticeras which
have less incised sulci and coarser prorsiradiate ribs
which sometimes tend to fasciculate [f. amalthei
(OPPEL) s.s.]. They are quite involute due to a great
whorl height.

Discussion: Some evolute specimens figured by EL
HARIRI et al. (1996; pl. 71, figs 23, 24), attributed to A.
aff. amalthei (OPPEL), can be related to some of our
forms which are characterised by evolute shells with
relatively fine rectiradiate ribs and well-marked ventral
furrows. Ribs are always flexuous and evanescent in the
lateral-umbilical area: this allows immediate separation
from A. bertrandi (KILIAN), which has more marked
and rigid ornamentation.

Stratigraphical distribution: The species ranges from
the upper half of R. ragazzonii Horizon to the lower part
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of A. bertrandi Horizon in the A. algovianum Zone. In
the Umbria-Marche Apennines, the Stratigraphical
extension of some more evolute A. amalthei (OPPEL) is
approximately half that of A. amalthei (OPPEL) s.s.
while in the Causses basin and in the Betic chain, they
follow each other stratigraphically.

Geographical distribution: Western Tethys, Causses
basin and southern Germany.

Arieticeras bertrandi (KILIAN, 1889)
Pl VII, figs 9, 13, 14, 17-19

1889. Hildoceras Bertrandi KILIAN, pl. 25, fig. 1
(lectotype).
1908. Hildoceras Reynesianum FUCINI, pl. 2, figs
19, 20.
1908. Hildoceras Reynesi FUCINI, pl. 2, figs 7-9.
? 1934. Arieticeras Bertrandi (KILIAN).- MONES-
TIER, pl. 9, figs 13, 19.
1934. Arieticeras cf. Geyeri (DEL CAMPANA).-
MONESTIER, pl. 7, figs 26, 28; pl. 11, fig. 1.
1934. Arieticeras ruthenense (REYNES) var. typ.=
reynesianum (FUCINI); MONESTIER, pl. 8,
figs 12, 19.
1934. Arieticeras algovianum (OPPEL).- MONES-
TIER, pl. 7, figs 1, 2, 4, non 3.
cf. 1934. Arieticeras cf. del Campanai (FUCINI).-
MONESTIER, pl. 8, fig. 15.
? 1934. Arieticeras bettonii (FUCINI).- MONES-
TIER, pl. 10, fig. 11, pl. 11, fig. 14.
1934. Arieticeras successum (FUCINI).- MONES-
TIER, pl. 8, figs 56, 59, 60.
1980. Arieticeras reynesi (FUCINI).- WIEDEN-
MAYER, pl. 20, figs 13-16 with synonymy.
1980. Arieticeras reynesianum (FUCINI).- WIE-
DENMAYER , pl. 20, figs 17-20 with syno-
nymy.
1982. Arieticeras bertrandi (KILIAN).- BRAGA er
al, pl. 2, fig. 8.
1983. Arieticeras bertrandi (KILIAN).- BRAGA,
pl. 10, figs 8-10, non 7, with synonymy.
1984. Arieticeras cf. bertrandi (KILIAN).- CUBAYNES
etal., pl. 3, fig. 18.
1986. Arieticeras (Arieticeras) bertrandi (KILIAN).-
GAKOVIC, pl. 7, fig. 3.
1986. Arieticeras bertrandi (KILIAN).- OUHHAB]I,
pl. 6, figs 19, 20; pl. 8, fig. 9.
1989. Arieticeras bertandi forme bertrandi (KILIAN).-
MEISTER, pl. 7, figs 1-4.
1989. Arieticeras bertandi forme reynesianum
(FUCINI).- MEISTER, pl. 7, figs 5, 6.
1989. Arieticeras bertandi forme reynesi (FUCINI).-
MEISTER, pl. 7, fig. 7-9.
1996. Arieticeras bertrandi (KILIAN).- EL HARIRI
etal,pl. 71, figs 25-28.
1997b. Arieticeras gr. bertrandi (KILIAN).- DOM-
MERGUES et al., pl. 2, fig. 12.

1998. Arieticeras gr. bertrandi (KILIAN).- GECZY
& MEISTER, pl. 14, figs 1-3.

2001. Arieticeras bertrandi (KILIAN).- MAC-
CHIONI, pl. 10, figs 8-10, 12, 13

2002. Arieticeras gr. bertrandi (KILIAN).- DOM-
MERGUES et al., p. 307, figs 9, 12.

Description: The species is characterised by slightly
incised ventral furrows and nearly straight rectiradiate
ribs at adult stages. At lower diameters some specimens
have slightly prorsiradiate ribs, while the form carerinae
(PARISCH & VIALE) is characterised by straight rursi-
radiate ribs. These are always well marked starting from
the lateral-umbilical area. The specimens collected in
the Burano Gorge section with larger whorl sections are
characterised by coarser and more distant ribs. Except
for the A. bertrandi f. caterinae (PARISCH & VIALE)
(see PL. VII, fig. 12, 15, 16) morphology, the same
degree of variability was observed by MEISTER (1989)
in the Causses basin.

Discussion: Like A. amalthei (OPPEL), all morpho-
types of A. algovianum (OPPEL) have more flexuous
ribs. A. algovianum (OPPEL) ss. and A. bertrandi
(KILIAN) s.s. are distinguished also by their rib density,
which is lower in KILIAN’s species.

Remarks: The shell shape and ornamentation observed
seem to be under paleogeographical control. According
to MEISTER (in DOMMERGUES et al., 1989), forms
with coarser and more distant ribs, compared with the
Betic fauna, prevail in the Causses basin.
Stratigraphical distribution: The species extends from
the A. bertrandi Horizon up to the A. algovianum
Horizon in the A. algovianum Zone.

Geographical distribution: Western Tethys and sou-
thern part of NW-Europe area (Causses, Iberian chain).

Arieticeras algovianum (OPPEL, 1862)
Pl VII, figs 22, 23; Pl VIII, figs 5-8

1862. Ammonites Algovianum OPPEL, p. 137.

1862. Ammonites retrorsicosta OPPEL, p. 139.

1931. Avrieticeras almoetianum FUCINI, pl. 8, fig. 1,
non 2-4.

1984. Arieticeras ruthenense REYNES).- ANTONIADIS,

pl. L, fig. 4.
1988. Arieticeras cf. algovianum (OPPEL).- SMITH

etal., pl. 4, figs 10, 11.

1989. Arieticeras algovianum form algovianum
(OPPEL).- MEISTER, pl. 7, fig. 12, with syno-
nymy.

1989. Arieticeras algovianum form retrosicosta
(OPPEL).- MEISTER, pl. 7, fig. 10.

1989. Arieticeras algovianum form almoetianum
FUCINIL.- MEISTER, pl. 7, fig. 11.

1991. Arieticeras almoetianum FUCINI morphotypo
A, B FERRETTI, pl. 12, figs 3 (?), 4; pl. 13,
figs 1. 2.
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1991. Arieticeras gr. algovianum (OPPEL).- BLAU
& MEISTER, pl. 6, fig. 23; pl. 7, figs 1-18.
1993. Arieticeras gr. algovianum (OPPEL).- MEIS-
TER & BOHM, pl. 9, figs 5, 7-10.
1995. Arieticeras gr. algovianum (OPPEL).- DOM-
MERGUES et al., pl. 10, figs 2, 3, 5-7.
?21996. Arieticeras aff. algovianum (OPPEL).- SMITH
& TIPPER, pl. 20, figs 11, 12.
1997. Arieticeras algovianum (OPPEL).- CASSEL,
pl. 15, fig. 4.
1997b. Arieticeras gr. algovianum (OPPEL).- DOM-
MERGUES et al., pl. 2, figs 6, 8,9, 14.
1998. Arieticeras gr. algovianum (OPPEL).- GECZY
& MEISTER, pl. 14, fig. 4-10; pl. 15, figs 1-3, 6.
2001. Arieticeras algovianum (OPPEL).- MAC-
CHIONI, pl. 10, figs 11, 14-20.
2002. Arieticeras gr. algovianum (OPPEL).- DOM-
MERGUES et al., p. 307, fig. 11.

Discussion: Also in this species, a wide range of varia-
bility from finer and more densely ribbed forms, like A.
algovianum (OPPEL) s.s., to the more spaced, coarser
ribbed ones, e.g. A. algovianum f. retrorsicosta
(OPPEL) (see P1. VIII, figs 1-4), was observed. They all
share the same flexuous rib shape, but some are clearly
bisulcate with rursiradiate ribs [f. retrorsicosta (OPPEL)]
while in others the keel is bordered by two small flat
areas and its ribs are prorsiradiate. The morphology of
A. algovianum f. almoetianum (FUCINI) (see Pl. VII,
figs 20, 21, 25) represents another morphological pole:
it has less flexuous ribs and ventral sulci.
Stratigraphical distribution: The range of the species
defines the A. algovianum Horizon, in the homonymous
Zone. (see MEISTER, 1989).

Geographical distribution: A. algovianum (OPPEL)
has a wide geographical distribution, and has been
recorded in the western Tethys, the southern part of
NW-Europe and North America.

Genus Leptaleoceras BUCKMAN, 1918
Type species: Leptaleoceras leptum BUCKMAN, 1918.
Leptaleoceras cf. ochocoense IMLAY, 1968)

1968. Protogrammoceras? ochocoense IMLAY, pl. 6,
figs 25-28.

1980. Leptaleoceras (Leptaleoceras) ochocoense (IMLAY).-
WIEDENMAYER, pl. 23, figs 1, 2.

1983. Leptaleoceras ochocoense (IMLAY).- BRAGA,
pl. 11, figs 1, 2.

2001. Lepraleoceras cf. ochocoense (IMLAY).- MAC-
CHIONI, pl. 11, fig. 1.

Discussion: One single fragment, probably of body

chamber, referred with reservations to L. ochocoense
(IMLAY) due to its irregular ornamentation in terms of
rib spacing and tendency towards fasciculation.
Stratigraphical distribution: Upper part of R. ragazzo-
nii Horizon, in the lower part of the A. algovianum Zone
of the Cerradura (b) section.

Geographical distribution: The holotype was found in
North America (Alaska) and until today the species has
also been found in the Betic chain and Southern
Calcareous Alps.

Leptaleoceras pseudoradians (REYNES, 1868) sensu
MONESTIER, 1934
Pl. VIII, figs 9-12

1934. Arieticeras pseudoradians REYNES.- MONES-
TIER, pl. 8, figs 61, 62, 68; pl. 11, fig. 5.

2001. Leptaleoceras pseudoradians (REYNES, 1868)
senst MONESTIER.- MACCHIONI, pl. 11, figs
3,4

Description: The specimens collected show a sub-rec-
tangular compressed whorl section; the keel is bordered
by two small flat areas, transforming into narrow sulci
during ontogeny. Ribs are straight and projected, from
rectiradiate to slightly prorsiradiate; they are normally
denser and finer in the inner whorls.

Discussion: The species is considered in line with
MONESTIER’s (1934) interpretation. Due to the pre-
sence of ventral furrows and a sub-rectangular spiral
section, the specimens differ both from the holotype of
L. pseudoradians (REYNES, 1868; pl. 1, fig. 4) and
from that of L. ochocoense (IMLAY, 1968, pl. 6, figs
27-28), where a trend in diminishing rib density during
growth can be observed. Rib shape is also similar to that
of A. bertrandi f. caterinae (PARISCH & VIALE)
which has still thicker sides.

Stratigraphical distribution: The specimens comes
from the A. bertrandi Horizon, in the A. algovianum
Zone.

Geographical distribution: Causses basin and Umbria-
Marche Apennines.

Leptaleoceras ugdulenai (GEMMELLARDO, 1885)
Pl IX, figs 1-9, 12

v. 1885. Arieticeras (Grammoceras) ugdulenai GEM-
MELLARO, p. 6.

1929-30. Seguentia ugdulenai (GEMMELLARO).-
FUCINI, pl. 15, figs 1-7.

1929-30. Seguentia ugdulenai (GEMMELLARO) den-
seplicata FUCINL, pl. 15, figs 8, 9.

1929-30. Seguentia ugdulenai (GEMMELLARO) rare-
plicata FUCINI, pl. 15, figs 10-13.

1929-30. Seguentia ? insignis FUCINI, pl. 15, figs 20, 21.

? 1931. Seguentia parodii FUCINI. pl. 9, figs 17-19.
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1934. Arieticeras lozeriense MONESTIER, pl. 9,
figs 8-11, 14-17, 7 18; pl. 11, fig. 4.
? 1967. Canavaria ugdulenai (GEMMELLARO).-
BARBERA, pl. 5, fig. 11.
1968. Canavaria insignis  (FUCINI).- CAN-
TALUPPI & BRAMBILLA, pl. 27, fig. 14.
1968. Canavaria ugdulenai (GEMMELLARO).-
CANTALUPPI & BRAMBILLA, pl. 28, fig. 3.
1972. “Seguentia” ugdulenai (GEMMELLARO).-
FERRETTI, pl. 14, fig. 4.
1977. Ugdulenaia ugdulenai (GEMMELLARO).-
FANTINI SESTINI, pl. 38, figs 1-5.
1980. Leptaleoceras ugdulenai (GEMMELLARO).-
WIEDENMAYER, pl. 22, figs 25, 26; pl. 23,
figs 16-22.
1981. Ugdulenaia ugdulenai (GEMMELLARO).-
FANTINI SESTINI ez al., pl. 1, fig. 2.
1983. Leptaleoceras insigne (FUCINI).- BRAGA,
pl. 11, figs 3-5.
1983. Arieticeras ugdulenai (GEMMELLARO).-
BRAGA, pl. 11, figs 8-15 with synonymy.
1986. Ugdulenia ugdulenai (GEMMELLARO).-
GAKOVIC, pl. 8, fig. 3.
1989. Arieticeras ugdulenai (GEMMELLARO).-
MEISTER, pl. 6, figs 15, 17.
1991. Ugdulenia ugdulenai (GEMMELLARO)
morphotypes A, B FERRETTI, pl. 13, figs 3-5.
1991. Arieticeras gr. ugdulenai (GEMMELLARO).-
BLAU & MEISTER, pl. 6, figs 19-22.
1998. “Leptaleoceras” aff. ugdulenai (GEMMEL-
LARO).- GECZY & MEISTER, pl. 15, figs
8, 10.
1998. Leptaleoceras gr. insigne (FUCINI).- GECZY
& MEISTER, pl. 15, fig. 7, 9; pl. 16, figs 1-4, 6.
2001. Leptaleoceras ugdulenai (GEMMELLARO).-
MACCHIONL, pl. 11, figs 11-13, 15, 16.
2002a. Leptaleoceras ugdulenai (GEMMELLARO).-
MACCHIONI, fig. 78a [Neotype refigured],
78b, c.
2002. Leptaleoceras ugdulenai (GEMMELLARO).-
DOMMERGUES er al., p. 307, figs 6, 7.

Description: Relatively involute shells with sub-ellipti-
cal compressed whorl section, low vertical umbilical
wall and rounded margin. The venter is not sulcate and
two meplats (small flat areas) border the high, well-dif-
“ferentiated keel. The ornamentation is made up of
straight rectiradiate ribs reinforced near the ventro-late-
ral border, typical of L. ugdulenai f. insigne (FUCINI)
(see P1. VIII, figs 13-17), or slightly flexuous ribs which
maintain their width along the side, as in the holotype of
L. ugdulenai (GEMMELLARO).

Discussion: Distinction between the two forms is very
subtle, and furthermore all transitions are observable
between the two end-forms that are found in association
in the Burano Gorge section. However, these two forms
are considered to pertain to different species. succeeding

each other, in the phyletic scheme presented by
BRAGA (1983).

Stratigraphical distribution: L. ugdulenai Horizon, in
the A. algovianum Zone.

Geographical distribution: Western Tethys, Causses
basin.

Leptaleoceras accuratum (FUCINI, 1931)
Pl IX, figs 10, 11, 13-15, 20, 21

1931. Arieticeras (?) accuratum FUCINI, pl. 8,

fig. 7, 8.
non 1952. Arieticeras accurattun FUCINI.- VENZO,

pl. A, figs §,9.

1968. Arieticeras accuratum FUCINL- CAN-
TALUPPI & BRAMBILLA, pl. 27, fig. 1.

1977. Ugdulunia accurata (FUCINI).- FANTINI
SESTINI, pl. 37, fig. 7; pl. 38, figs 7, 8; pl.
39, figs 1-9.

1980. Arieticeras accuratum FUCINI.- WIEDEN-
MAYER, pl. 17, figs 15-18.

1982. Leptaleoceras accuranum (FUCINI).- BRAGA
etal,pl. 3, fig. 1.

1983. Leptaleoceras accuratum (FUCINI).- BRAGA,
pl. 12, fig. 3-10.

1983. Leptaleoceras accuratum (FUCINI) f.
preaccuratum BRAGA,; pl. 11, figs 27-30;
pl. 12, figs 1, 2.

1985. Arieticeras accuratum FUCINL.- COMAS
RENGIFO, pl. 16, figs 1, 2.

1986. Arieticeras (Arieticeras) accuratum (FUCINI).-
GAKOVIC, pl. 6, fig. 1.

? 1988. Leptaleoceras aff. accuratum (FUCINI).-

SMITH et al., pl. 4, fig. 9.

1992. Leptaleoceras aff. accuratrum (FUCINI).-
THOMPSON & SMITH, pl. 13, figs 6, 8, 9.

1994. Leptaleoceras aff. accuratum (FUCINI).-
PALFY & HART, pl. 1, fig. 11.

1995. Leptaleoceras aff. accuratum (FUCINI).-
DOMMERGUES et al., pl. 10, figs 9-11.

1996. Leptaleoceras aff. accuratum (FUCINI).-
SMITH & TIPPER, pl. 22, figs 1-6.

1997. Leptaleoceras gr. accuratum (FUCINI).-
DOMMERGUES et al., pl. 2, figs 11, 25.

1998. Lepraleoceras gr. accuratum (FUCINI).-
GECZY & MEISTER, pl. 15, fig. 4.

1998. Leptaleoceras accuratum preaccuratum
BRAGA.- GECZY & MEISTER, pl. 15,
fig. 5.

2001. Leptaleoceras accuratum (FUCINI).- MAC-
CHIONI, pl. 11, figs 7, 10-14.

Description: This group is composed of shells with the
whorl section changing from sub-elliptic to sub-rectan-
gular, always compressed, during growth. Consequently
the venter is keeled and shouldered at lower diameters,
while at larger diameters two narrow, somewhat depres-
sed flat areas are observed. The rib shape also changes



398 F. MACCHIONI & C. MEISTER

during growth: they are rectiradiate or prorsiradiate and
pass from flexuous to straight and projected at the ven-
tro-lateral border. L. accuratum f. preaccuratum
BRAGA (see Pl. IX, figs 16, 17, 19, 22, 25, 26) and L.
accuratum (FUCINI) probably represent a dimorphic
pair — they share the same variation in shell shape and
ornamentation during ontogeny. They were nevertheless
separated when taking in account their different coiling
degree, which is higher in L. accuratum (FUCINI), was
taken into account. Specimen 161BCF9,12 is the big-
gest one attributed to L. accuratum f. preaccuratum
BRAGA: it shows a marked uncoiling tendency in the
last preserved part of the body chamber and has very
approximate suture lines.

The shell in L. ugdulenai (GEMMELLARQO) is in gene-
ral more involute than that of L. accuratum (FUCINI),
and moreover at greater diameters its venter is always
more pinched. The inner whorls of L. accuratum
(FUCINI) are also larger and/or more evolute.
Stratigraphical distribution: Both forms have the
same stratigraphical range, which is the lower half of A.
algovianum Horizon of the A. algovianum Zone.
Geographical distribution: North America, Western
Tethys and Iberian chain.

Leptaleoceras? sp. 1
Pl IX, figs 23, 24

2001. Leptaleoceras sp. |, MACCHIONI, pl. 11, figs 5, 6.

Description: A single specimen in which ribs are gently
flexuous and fasciculate in the inner whorls and straight
and projected at the ventro-lateral border, single,
slightly rursiradiate in the last preserved half whorl. In
the last covered whorl, the venter is sub-acute, whereas
in the outer the venter is bisulcate and carinate.
Discussion: The specimen is referred to the genus
Leptaleoceras because of the fasciculate ribs.
Stratigraphical position: The specimen was found in
the middle part of the upper half of the A. algovianum
Horizon, above the last occurrence of L. accuratum
(FUCINI), in the A. algovianum Zone.

Geographical distribution: The exemplar comes from
the Burano Gorge section.

Leptaleoceras sp. juv. cf. sp. 1 sensu BRAGA, 1983
Pl IX, fig. 18

1983. Lepraleoceras sp. 1 BRAGA, pl. 12, figs 11, 12.
2001. Leptaleoceras sp. juv. cf. sp. | sensu BRAGA -
MACCHIONI, pl. 11, fig. 2.

Discussion: Small Lepraleoceras characterised by irre-
gularly-spaced ribs, as in BRAGA’s (1983) specimens.
This kind of ornamentation recalls that of Fieldin-
giceras fieldingii (FUCINI).

Stratigraphical distribution: It was found at the top of
L. ugdulenai Horizon in A. algovianum Zone.

Geographical distribution: Burano Gorge section.

Genus Fontanelliceras FUCINI, 1931

Type species: Harpoceras fontanellense GEMMEL-
LARO, 1885.

Fontanelliceras perspiratum (FUCINI, 1909)

1909. Hildoceras perspiratum FUCINI, pl. 2, fig. 1.
1929-30. Arieticeras perspiratum (FUCINI).- FUCINI,
pl. 7, figs 5-8.
?  1934. Arieticeras perspiratum (FUCINI).- MONES-
TIER, pl. 7, figs 7-10.
non 1980. Arieticeras perspiratum (FUCINI).- WIE-
DENMAYER, pl. 20, figs 9-12.
1983. Fontanelliceras perspiratum (FUCINI).-
BRAGA, pl. 13, fig. 1.
?  1992. Fontanelliceras cf. fontanellense (GEM-
MELLARO).- in WESTERMANN, pl. 17,
fig. 10.
2001. Fontanelliceras perspiratum (FUCINI).-
MACCHIONI, pl. 12, fig. 1.

Discussion: Differs from F. fontanellense (GEMMEL-
LARO) in having finer, denser ribs.

Stratigraphical distribution: L. nawmachensis Hori-
zon, in the E. emaciatum Zone.

Geographical distribution: Southern Calcareous Alps,
Betic chain, East Sicily.

Fontanelliceras fontanellense (GEMMELLARO,
1885)
PL. X, figs 1,4

v. 1885. Harpoceras Fontanellense ~GEMMEL-
LARO, pl. 2, figs 1, 2.
1899. Fontanelliceras juliae (BONARELLI).-
FUCINTI, pl. 24, figs Sa-d.
1900. Hildoceras (Arieticeras)  fontanellense
(GEMMELLARO).- BETTONI, pl. 5, figs
10, 12.
1900. Hildoceras (Arieticeras) juliae (BONA-
RELLI).- BETTONI, pl. §, fig. 14.
1908. Hildoceras  fontanellense = (GEMMEL-
LARO).- FUCINI, pl. 1, fig. 24, pl. 2, figs
41-45.
? 1913. Arietites (Vermiceras) fontanellensis (GEM-
MELLARO).- HAAS, pl. 3, figs 1, 2.
1931. Fonranelliceras fontanellense (GEMMEL-
LARO).- FUCINL, pl. 8, figs 21-26.
1931. Fontanelliceras  juliae (BONARELLI).-
FUCINI, pl. 8; figs 28-31.
non 1934. Arieticeras fontanellense (GEMMELLARO).-
MONESTIER. pl. 10. figs 48-52; pl. 11. fig. 9.
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1968. Fontanelliceras fontanellense (GEMMEL-
LARO).- CANTALUPPI & BRAMBILLA,
pl. 28, figs 4, 5.
?  1968. Fontanelliceras cf. fontanellense (GEM-
MELLARO).- IMLAY, pl. 36, figs 16-18.
1972. Fontanelliceras juliae (BONARELLI).-
FERRETTIL, pl. 17, fig. 2.
1973. Fontanelliceras fontanellense (GEMMEL-
LARO).- GUEX, pl. 6, fig. 2.
1977. Fontanelliceras fontanellense (GEMMEL-
LARO).- FANTINI SESTINI, pl. 33, figs 5, 6.
1980. Fontanelliceras fontanellense (GEMMEL-
LARO).- WIEDENMAYER, pl. 21, figs
18-21.
1980. Fontanelliceras juliae (BONARELLI).-
WIEDENMAYER, pl. 21, figs 22, 23.
?  1981. Fontanelliceras cf. fontanellense (GEM-
MELLARO).- IMLAY, pl. 11, figs 17-23.
1983. Fontanelliceras fontanellense (GEMMEL-
LARO).- BRAGA, pl. 12, figs 13-15.
2001. Fontanelliceras fontanellense (GEMMEL-
LARO).- MACCHIONI, pl. 12, figs 2, 3.
2002a. Fontanelliceras fontanellense (GEMMEL-
LARO).- MACCHIONI, fig. 88a [Lecto-
type refigured], 88 b.

Discussion: F. fontanellense (GEMMELLARO) is a
group characterised by coarse rectiradiate or rursiradiate
ribs (clavate) and a sub-rectangular depressed whorl
section, with a bisulcate, tri-carinate venter.
Stratigraphical distribution: From L. lorioli-grecoi
Horizon, in the E. emaciatum Zone of the upper
Domerian, up to the D. mirabile Horizon in the Lower
Toarcian.

Geographical distribution: Western Tethys, North
America and Japan.

Genus Emaciaticeras FUCINI, 1931
Type species: Ammonites emaciatus CATULLO, 1853.
Emaciaticeras cf. speciosum (FUCINI, 1931)

1931. Naxensiceras speciosum FUCINI, pl. 18, figs

44-46.
?1967. Naxensiceras speciosum FUCINL- FERRETTI,

pl. 64, fig. 6.

1983. Emaciaticeras speciosum (FUCINI).- BRAGA,
pl. 13, figs 9-13, with synonymy.

2001. Emaciaticeras cf. speciosum (FUCINI).- MAC-
CHIONI, pl. 12, fig. 4.

Description: One single specimen, fragmented and
deformed, which has dense fine flexuous ribs that may
be fasciculate, is referred to this species with reserva-
tions.

Stratigraphical distribution: E. levidorsatum Hori-
zon?, A. algovianum or E. emaciatum Zones?
Geographical distribution: East Sicily, Betic zone,
Southern Calcareous Alps, Umbria-Marche Apennines.

Emaciaticeras imitator FUCINI, 1931
Pl X, fig. 2

1931. Emaciaticeras imitator FUCINI, pl. 14, figs 2, 3.

1983. Canavaria (Emaciaticeras) imitator (FUCINI).-
WIEDENMAYER, pl. 25, figs 1-4.

1983. Emaciariceras imitator FUCINIL.- BRAGA, pl.
13, figs 17-24.

1985. Emaciaticeras cf. imitator FUCINL- COMAS
RENGIFO, pl. 18, fig. 8.

2001. Emaciaticeras imitator FUCINIL.- MACCHIONI,
pl. 12, fig. 6.

Discussion: Emaciaticeras imitator FUCINI differs
from E. speciosum (FUCINI) in having more rigid ribs,
slightly reinforced near the ventro-lateral border.
However, they share nearly the same rib density, and in

both species ribs reach the ventral area.
Stratigraphical distribution: Base of E. emaciatum

Horizon in the E. emaciatum Zone.

Geographical distribution: Betic Zone, East Sicily,
Iberian chain; Southern Calcareous Alps, Umbria-
Marche Apennines.

Emaciaticeras emaciatum (CATULLO, 1853)
Pl X, figs 3, 5-10, 15

1853.  Ammonites emaciatus CATULLO, pl. 4, fig. 2.

1931.  Emaciaticeras fervidum FUCINI, pl. 13, figs 2, 3.

1967. Emaciaticeras emaciatum (CATULLO).- FER-
RETTIL, pl. 64, fig. 4.

1967. Emaciaticeras fervidum FUCINL- FERRETTI,
pl. 64, fig. 5.

1968. Arieticeras emaciatum (CATULLO).- CAN-
TALUPPI & BRAMBILLA, pl. 27, figs 7, 8.

1970.  Emaciaticeras fervidum FUCINIL.- FERRETTI,
pl. 35, fig. 1, 2.

1972.  Emaciaticeras fervidum FUCINIL- FERRETTI,
pl. 15, fig. 6; pl. 16, fig. 1.

1980.  Canavaria (Emaciaticeras) emaciata (CATULLO).-
WIEDENMAYER, pl. 24, figs 11-14.

1980. Canavaria (Emaciaticeras) fervida (FUCINI).-
WIEDENMAYER, pl. 24, figs 15 7, 16, 17.

1983.  Emaciaticeras  emaciatum  (CATULLO).-
BRAGA, pl. 13, figs 28-31; pl. 14, fig. 1, with
synonymy.

1985.  Emaciaticeras emaciatum (CATULLO).- COMAS
RENGIFO, pl. 18, figs 5-7.

1997b. Emaciaticeras  emaciatum  (CATULLO).-
DOMMERGUES et al., pl. 2, fig. 26.

1998.  Emaciaticeras gr. fervidum FUCINI.- GECZY
& MEISTER. pl. 16, fig. 7.
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2001. Emaciaticeras emaciatum (CATULLO).- MAC-
CHIONI, pl. 12, figs 7, 8, 13, 14.

Discussion: This well-known species is characterised by
straight, slightly rursiradiate ribs which are evanescent
at the ventro-lateral border. A continuous degree of rib
density and thickness was observed. Consequently E.
fervidum FUCINI represents the more coarsely-orna-
mented morphologic pole of this variability. Ribs do not
reach the ventro-lateral border in E. archimedis
FUCINI, but in E. imitator FUCINI they still preserve
the ventral projection. In the latter, ribs are also more
flexuous, finer and denser.

Stratigraphical distribution: Lower part of E. emacia-
tum Horizon in the E. emaciatum Zone.

Geographical distribution: Betic Zone, Iberian chain;
Southern Calcareous Alps, Umbria-Marche Apennines
and probably High Atlas.

Emaciaticeras archimedis FUCINI, 1931
Pl X, fig. 11-14, 19, 20

1931.  Emaciaticeras archimedis FUCINI, pl. 12, figs
20-23.

1980.  Canavaria (Emaciaticeras) archimedis (FUCINI).-
WIEDENMAYER, pl. 30, figs 19, 20.

1983.  Emaciaticeras archimedis FUCINI.- BRAGA,
pl. 14, figs 2-4, with synonymy.

2001. Emaciaticeras archimedis FUCINIL.- MAC-
CHIONI, pl. 12, figs 5,9, 11, 12.

Discussion: Taking into account their Stratigraphical
relationship, a clear trend of smoothing the external part
of the ribs can be observed from E. emaciatum
(CATULLO) and E. archimedis FUCINI, in the latter,
indeed, ribs do not reach the ventro-lateral border. Also
in FUCINI's species a continuous variation in rib den-
sity and thickness is observable. Compared with E. ema-
ciatum (CATULLO), E. archimedis FUCINI may have
finer, denser ribs.

Stratigraphical distribution: Upper part of E. emacia-
tum Horizon in the E. emaciatum Zone.

Geographical distribution: Betic Zone, eastern Sicily,
Southern Calcareous Alps, Umbria-Marche Apennines.

Emaciaticeras timaei (GEMMELLARO, 1885)
Pl X, figs 17, 18, 21

1885. Harpoceras (Grammoceras) timaei GEMMEL-
LARO, pl. 1, figs 10-13.

1900. Harpoceras? timaei GEMMELLARO.- BETTONI,
pl. 8, fig. 13.

1900.  Naxensiceras timaei (GEMMELLARO).- FUCINI,
pl. 18, figs 7, 8, 13, 14.

1980. Leptaleoceras (Leptaleoceras) timaei (GEM-
MELLARO).- WIEDENMAYER, pl. 30, fig. 14.

1983. Emaciaticeras timaei (GEMMELLARO).-
BRAGA, pl. 14, figs 5-9, with synonymy.

2001. Emaciaticeras timaei (GEMMELLARO).-
MACCHIONI, pl. 12, figs 15, 16.

2002a. Emaciaticeras timaei (GEMMELLARO).-
MACCHIONI, fig. 86a [Lectotype refigured]-d.

Figs 1-4:  Phylloceras hebertinum (REYNES)
A. algovianum Zone, 1, 2: 321BCF6.46
F. lavinianum Zone, 3, 4: 318BCF2.10.
Figs 5,6:  Calliphylloceras bicicolae (MENEGHINI)
A. algovianum Zone, 313BCF12.45.
Figs 7, 8:  Calaiceras calais (MENEGHINI)

F. lavinianum Zone, 319BCF5.92.

Figs 9, 10: M. (Harpophylloceras) eximium (HAUER)
E. emaciatum Zone, 303BCF15.65

Figs 11, 12: Zetoceras? sp. ind.
E. emaciatum Zone, 326BCF15.00.

Figs 13, 14: M .(Juraphyllites) libertum (GEMMELLARO)

A. algovianum Zone, 292BCF9.76.

Figs 15, 16: M. (Meneghiniceras) lariense (MENEGHINI)

E. emaciatum Zone, 316BCF16.04.
Figs 17, 20: Lytoceras baconicum VADASZ
F. lavinianum Zone, 325BCF4.25.

Figs 18, 19: Lyvtoceras fimbriatum (SOWERBY) - villae MENEGHINI

F. lavinianum Zone, 312BCF3.63.
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Discussion: Small Emaciaticeras characterised by the
presence of irregularities in rib spacing and thickness.
Stratigraphical distribution: Upper part of E. emacia-
tum Horizon and lower half of L. serotinus Horizon of
the E. emaciatum Zone.

Geographical distribution: Betic Zone, eastern Sicily,
Southern Calcareous Alps, Umbria-Marche Apennines.

Emaciaticeras retroplicatum FUCINI, 1931

Pl X, fig. 22
1931. Emaciaticeras retroplicatum FUCINI, pl. 12,
figs 1-3.
1931. Emaciaticeras reverseplicatum FUCINI, pl. 12,
figs 7-10.

1978. Emaciaticeras sp. (gr. reverseplicatum-oblique-
plicatim) (FUCINI).- FAUGERES, pl. 41, fig. 11.

1980. Canavaria (Emaciaticeras) retroplicata (FUCINI).-
WIEDENMAYER, pl. 30, fig. 24.

1980. Canavaria (Emaciaticeras) reverseplicata (FUCINI).-
WIEDENMAYER, pl. 25, fig. 19; pl. 26, figs 1-2.

2001. Emaciaticeras retroplicatum FUCINIL.- MAC-
CHIONI, pl. 12, fig. 10.

Discussion: Similar to E. emaciatum (CATULLO) in
rib shape, but differs from it in having strong rursira-
diate ribs. No real differences are observable between E.
reverseplicatum FUCINI and E. retroplicatum FUCINI,
which has page priority.

Stratigraphical distribution: Lower part of L. seroti-
nus Horizon of the E. emaciatum Zone.

Geographical distribution: Eastern Sicily, Southern
Calcareous Alps, Umbria-Marche Apennines.

Genus Canavaria GEMMELLARO, 1886

Type species: Harpoceras (Dumortieria) haugi GEM-
MELLARO, 1885, designated by HOWARTH (1955).

Canavaria zancleana (FUCINI, 1931)
Pl X, fig. 16

1931. Emaciaticeras zancleanum FUCINI, pl. 11, figs
13-18.

1980. Canavaria (Emaciaticeras) zancleana (FUCINI).-
WIEDENMAYER, pl. 26, figs 3-6.

1983. Canavaria (Canavaria) zancleana (FUCINI).-
BRAGA, pl. 14, figs 13-15.

1985. Emaciaticeras zancleanum FUCINIL.- COMAS
RENGIFO, pl. 18, fig. 2.

2001. Canavaria zancleana (FUCINI).- MACCHIONI,
pl. 12, fig. 18.

Discussion: Small fragment with straight rursiradiate
ribs and a tubercle located at the ventro-lateral border.
Stratigraphical distribution: Middle part of L. seroti-
nus Horizon of the E. emaciatum Zone.

Geographical distribution: Betic Zone, eastern Sicily,
Iberian chain, Southern Calcareous Alps, Umbria-
Marche Apennines.

CONCLUSION

The taxonomic analysis and the detailed biostratigraphi-
cal framework achieved herein, obviously show that the
Gola del F. Burano Section(Apennine) can be conside-
red as a reference section for the Domerian of the

Plate II

Fig. I: Audaxlytoceras grandonense (MENEGHINI)

D. polymorphum Zone, 304BCF17.56.

Figs 2,3,4,7: Pleuroceras solare (PHILLIPS)

E. emaciatum Zone, 2: E282BCF14.85, 3, 4: 288BCF14.85, 7: 290BCF14.85.

Figs §, 6: Reynesoceras ragazzonii (HAUER)
A. algovianum Zone, 397BCF6.44.

Figs 8,9, 12, 16:

Reynesoceras ragazzonii f. acanthoides (REYNES)

A. algovianum Zone, 8, 9: 391BCF6.47, 12, 16: 390BCF6.51.

Figs 10, 11:
F. lavinianum Zone, 293BCF2.12.
Figs 13, 14, 17:

Protogrammoceras marianii (FUCINI)

Protogrammoceras aff. bonarellii (FUCINI)

F. lavinianum Zone, 13, 14: 294BCF2.12, 17: 297BCF2.12.

Figs 18, 19, 21, 22: Protogrammoceras celebratum (FUCINI)

F. lavinianum Zone, 18, 19: 331BCF2.40, 21, 22: 329BCF2.38.
Figs 15, 19, 20, 23: Protogrammoceras aequiondulation (BETTONI)
A. algovianum Zone, 15, 19: 171BCF9.58. 20. 23: 173BCF9.50.
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Tethyan Realm. The ammonite biostratigraphical suc-
cession provided (e.g. F. ambiguum, F. lavinianum and
F. isseli Horizons for the base of the Domerian) seems
to be one of the most complete and detailed fossil record
known in the Tethyan area. This allowed us to construct
the first high resolution biostratigraphical scale for the
study period based on Tethyan taxa. Only the presence
of Pleuroceras solare (PHILLIPS) allows direct correla-
tions with the NW European archipelago. A complete
analysis of the biostratigraphy and correlations will be
given in part five.

The taxonomic results obtained were subsequently used
to study the fossils collected in the other two sections.
The homogeneity of the systematic approach enhances
the importance of the biostratigraphical framework
obtained for the Umbria-Marche Apennines and the
Subbetic areas.
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