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RIASSUNTO — La serie giurese delle Catene Subalpine, tra Digne e Barréme, é stata
oggetto dei lavori ormai classici di Garnier (1872) e di Haug (1891), che ne fecero conoscere
la stratigrafia e le ricchissime faune. Queste ultime, tuttavia, non erano ancora state illustrate
in modo adeguato.

W. J. Arkell, d’altro canto, aveva giustamente sottolineato limportanza delle serie giuresi
di questa regione, in particolare nell’intervallo Bajociano - Batoniano inferiore, per stabilire una
suddivisione zonale di grande dettaglio (1956, p. 149). Una loro revisione si imponeva dunque
da tempo.

A questo scopo bo eseguito nuove raccolte di ammoniti nelle localita fossilifere pin note
(Bas Auwuran, Chaudon), rilevandone la successione strato per strato.

Le faune del Batoniano cosi raccolte sono risultate di una ricchezza straordinaria; il loro
studio, esposto nel presemte lavoro, ha permesso di raggiungere notevoli risultati, sia in campo
stratigrafico che im campo pin strettamente paleontologico.

Il Bajociano (serie del Beaumont, del Ravin du Feston, di Chaudon) é stato ripreso con-
temporaneamente in esame da G. Pavia, sotto la guida dell’autore; i risultati di questa revi-
sione verranno anch’essi pubblicati quanto prima.

Per quanto riguarda Uinquadramento geologico regionale, é sufficiente ricordare che le
serie studiate appartengono alla zoma di facies delfinese e si trovano presso il margine frontale
delle Catene Subalpine. Dal momento che le caratteristiche del Giurese in facies delfinese e
le sue variazioni sono ben note, appare superfluo descriverle in questa sede. Vale tuttavia la
pena di sottolineare la scoperta di una lacuna locale, al limite tra le facies calcareo-marnose
del Bajociano - Batoniano inferiore e le « terre mnere », lacuna che interessa sopratiutto il Ba-
toniano medio.

La sezione del Bas Auran, dove la facies calcareo-marnosa del Bajociano continua per un
buon tratto anche nel Batoniano, ba fornito uma successione faunistica particolarmente com-
pleta al passaggio tra questi due piani e nel Batomiano inferiore. Il Batoniano medio vi é
invece assai ridotto e lacunoso, essendo limitato allo strato calcareo pin alto, subito sotto la
base delle « terre nere ».

A Chaudon, solo gli ultimi tre strati della serie calcareo-marnosa appartengono al Batomiano
(parte basale della zona a Zigzag). La loro superficie mostra evidenti tracce di erosiomne sotto-
marina, gia notate da Garnier un secolo fa; una importante lacuna separa infatti questi Sstrati
calcarei dalla base delle « terre nere », in cui era nota da tempo una faunetta ferruginosa del
Batoniano superiore, con Epistrenoceras e Prohecticoceras retrocostatum.

Un po’ pitt a Nord, presso il Col de Pierre Basse, la parte basale delle « terre nere » ba
viceversa fornito una fauna ferruginosa del Batoniano inferiore, contemente, tra laltro, Betbe-
riceras sekikense.

Ne segue che soltanto il Batoniano inferiore del Bas Auran si prestava ad un tentativo
di suddivisione dettagliata, cosi come ad una discussione del limite inferiore, col Bajociano. Si
sa infatti dai lavori di Guillaume, Rioult e Mouterde che i due indici di zoma, Parkinsonia
parkinsoni e Zigzagiceras zigzag, si incontrano a livelli separati da un’intervallo abbastanza im-
portante, occupato da almeno due livelli faunistici successivi con valore di sottozone.
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Di conseguenza, sono stato innanzitutto condotto a distinguere una nuova sottozona a
Parkinsonia bomfordi, @l teito della zona a Parkinsoni; essa é assai ben rappresentata tanto
a Chaudon che al Bas Auran; P. parkinsoni scompare a questo livello, venendo sostituita da
P. subplanulata e da P. bomfordi; quest'ultima, pur essendo assai rara nella regione in esame,
doveva essere scelta come indice di sottozona per ragioni di priorita. Tre Perisfinctidi, interes-
santt per motivi diversi, sembrano ugualmente confinati a questo livello; si tratta di Procerites
costulatosus, Planisphinctes planilobus e P. tenuissimus (il cui tipo viene da Chaudon). Ac-
canto ad essi, numerosi Leptosphinctinae, Oppelia ¢ Cadomites sottolineano le affinita ancora
bajociane piuttosto che batoniane di questa sottozona.

Il limite Bajociano - Batomiano é stato tracciato, al Bas Auran, subito prima della com-
parsa di Morphoceras s.s. Per il Batoniano inferiore & stato possibile confermare linterpretq-
2ione recente di Torrens, riconoscendovi un'unica zoma, a Zigzagiceras zigzag, suddivisa in tre
sottozone. La prima ¢ ben rappresentata sia a Chaudon che al Bas Auran (strati 23-12; cf.
Tav. 1); essa é caratterizzata dall’abbondanza di Parkinsonia del sottogenere Gonolkites; P. (G.)
convergens e Stata scelta come indice di sottozona. Prohecticoceras aff. primaevum, Parkinsonia
schloenbachi, P. (G.) convergens, P. (G.) subgaleata, Morphoceras parvum, M. densicostatum,
Ebrayiceras sulcatum, Bigotites diniensis #. sp., Procerites tmetolobus, P. subprocerus, P. (Lobo-
sphinctes) intersertus, P. (Phaulozigzag) phaulomorphus, Zigzagiceras (Franchia #. subg.) arkelli
n. sp. ed altri ancora, sembrano confinati in questa prima sottozona. Lissoceras psilodiscus,
Oxycerites yeovilensis, O. nivernensis, Parkinsonia pachypleura, P. (Oraniceras) wiirttember-
gica, Morphoceras multiforme, M. patescens, comparsi a questo livello (o prima), salgono anche
nella sottozona successiva. Questa abbraccia Uestensione verticale di Zigzagiceras s.s. e di Proce-
rozigzag; entrambi sono rappresentati da numerose specie (alcune nuove) e mostrano una
rapida evoluzione (Tav. 2, 23). Morphoceras macrescens ed Ebrayiceras pseudoanceps sono
ugualmente limitati a questa sottozomna intermedia; il primo e stato scelto come specie-guida.
L’ultima sottoxona (strati 6-2 al Bas Auran) corrisponde alla zoma a Fallax di Arkell; essa
e caratterizzata da Procerites fowleri e P. fullonicus allg base, Morphoceras perinflatum #nella
parte di mezzo, Asphinctites recinctus al tetto; Siemiradzkia aurigera e Procerites imitator soxo
presenti attraverso tutto il suo spessore, mentre accanto ad essi persistomo Lissoceras psilodi-
scus, Oxycerites yeovilensis (= O. fallax auctt.) ed O. nivernensis. O. yeovilensis é stato prov-
visoriamente conservato come indice di sottozona, in attesa di trovarne uno pin soddisfacente.

Segue la zona a Progracilis del Batoniano medio, ridotta all'ultimo strato calcareo nella
serie del Bas Auran, subito sotto la base delle « terre nere »; tra le specie pin indicative,
rinvenute a questo livello, sono da ricordare: Oxycerites oxus, Paroecotraustes formosus e
Wagnericeras fortecostatum.

Oltre settanta specie (di cui almeno cinque nuove) e tre sottospecie (tutte nuove) sono
descritte nella parte sistematica del lavoro. La scoperta di queste forme nuove e lo studio dello
sviluppo ontogenetico dell’ornamentazione in numersi Procerites, Siemiradzkia, ecc., hanno per-
messo di interpretare sotto un angolo nuovo i rapporti filetici tra i principali generi batoniani
della famiglia Perisphinctidae, ponendone in discussione Vattuale assetto sistematico. Appare
infatti evidente che un buon numero di essi sono derivati, pist 0 meno direttamente, dal genere
Bigotites. Procerites (Lobosphinctes) e Zigzagiceras (Franchia #. subg.) sono particolarmente
interessanti a questo riguardo, unendo caratteri ancestrali propri di Bigotites (costrizioni perio-
diche, accrescimento per « segmenti evolutivi », interruzione ventrale delle coste nella parte
giovanile) e caratteri nuovi (come i nodi parabolici nel nucleo di Franchia #. subg.), che ne
fanno veri e propri anelli di tramsizione verso i generi Procerites e Zigzagiceras, rispettiva-
mente. Nell'ambito di Zigzagiceras s.s. si assiste poi a successive modificazioni dell’ornamenta-
zone, che portano gradualmente al genere Siemiradzkia (Tav. 2), precedentemente posto in
una sottofamiglia diversa. |

Lo studio del nuovo materiale ba inoltre permesso di stabilire che i generi Asphinctites
e Berbericeras non appartengono alla famiglia Perisphinctidac ma alla famiglia Morphocerati-
dae, contrariamente all’opinione di autori precedenti.

Al termine della parte introduttiva <i é infine data una breve discussione del dimorfismo
nelle ammoniti, quale risulta dalle faune batoniane prese in esame.

RESUME — La série jurassiqgue des Chaines Subalpines, aux environs de Digne et de
arréme, a fait Uobjet des travaux désormais classiqgues de Garnier (1872) et de Haug (1891),
qut en ont fait connaitre la stratigraphie et la richesse des faunes. Ces derniéres, d'autre part,
n'avaient pas encore été illustrées de facon comvenable. W. J. Arkell, de son coté, avait juste-
ment souligné lUimportance des séries jurassiques de cette région, notamment au Bajocien -



EXPLANATION OF PLATE 1

The Bathonian section at Bas Auran. It summarizes data from both the Ravin du Bés and the Ravin
d’Auran outcrops. For more details see the text (pp. 8-13).

The exact horizon of Morphoceras pingue De Grossouvre being unknown, this species has not been
mentioned on the present table.

Oecotraustes (Paroecotraustes) maubeugei Stephanov should be added to the species found in bed 1.
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Bathonien inférieur, pour établir une subdivision zomale poussée dans les moindres détails
(1956, p. 149). Leur révision s’imposait domc depuis longtemps.

Dans ce but jai entrepris de nouvelles recoltes d’ammonites, faites couche par couche
avec le plus grand soin, dans les localités fossiliféeres les mieux connues (Chaudon, Bas
Auran, etc.). Les faunes du Batbonien ainsi recueillies sont d’une richesse extraordinarie; leur
étude, exposée dans ce travail, a permis d’atteindre des résultats remarquables, soit au point
de vue stratigraphique qu’au point de vue strictement paléontologique.

Le Bajocien (séries du Beaumont, du Ravin du Festom, de Chaudon) a été revu en méme
temps par M. G. Pavia, sous le guide de lauteur; les résultats de cette révision seront égale-
ment publiés sous peu.

Au point de vue de l'encadrement géologique régional, il est a peine mécessaire de rap-
peller que les séries étudiées appartiennent a la zome des faciés dauphinois et qu'elles se
trouvent tout pres du chevauchement frontal des Chaines Subalpines. Les caractéres des séries
jurassiques de type dauphbinois et leurs variations étant fort biem connus, il n'en sera pas
faite mention ici. Il convient toutefois de souligner la découverte d’umne lacune locale a la
limite entre le facies marno-calcaire du Bajocien - Bathonien inférieur et les terres noires,
lacune intéressant surtout le Bathonien movyen.

La coupe du Bas Auran (Planche 1), on le faciés marno-calcaire monte assez haut dans
le Bathonien, a livré une succesion de faunes trés riche et fort compléte au passage Bajocien-
Bathonien et au Bathonien inférieur; le Bathonien moyen y est par contre reduit et lacuneux,
seule la zone a Progracilis étant représentée (banc sommital de la série marno-calcaire).

A Chaudon, seuls les trois derniers bancs de la série marno-calcaire appartiennent au
Bathonien (partie tout a fait inférieure de la zone a Zigzag); leur surface montre de nombreuses
traces d’érosion soumarine, déja remarquées il y a un siécle par Garnier. Une lacune impor-
tante les sépare en fait des terres noires, qui ont livré tout preés de leur base une faunule ferrugi-
neuse du Bathonien supérieur (avec Prohecticoceras retrocostatum et Epistrenoceras), qu#’on
trouve déja mentionnée dans le these de Haug.

Un peu plus au Nord, prés du Col de Pierre Basse, la base des terres moires contient par
contre une faune ferrugineuse du Bathonien inférieur (avec Berbericeras sekikense).

Il apparait donc que seul le Bathonien inférieur du Bas Auran se prétait a une subdivision
détaillée, ainsi qu’a une discussion de la limite avec le Bajocien. L’on sait, en fait, depuis les
travaux de Guillaume, de Rioult et de Mouterde, que les deux marqueurs de zone — Parkinsonia
parkinsoni et Zigzagiceras zigzag — se renconirent a des miveaux Séparés par un hyatus assez
important, que couvrent au moins deux niveaux faunistiques de valeur sous-zonale. ['ai été
d’abord amené a distinguer une nouvelle sous-zone a Parkinsonia bomfordi, ax toit de la zome
a Parkinsoni; elle est fort bien représentée tant a Chaudon quw'au Bas Auran; P. parkinsoni
ne sy rencontre plus, sa place étant prise par P. subplanulata et P. bomfordi (¢rés rare ici,
mais qu’il fallait choisir comme marqueur vour des raisons de priorité). Trois Périsphinctidés,
intéressants a des égards différents, semblent également cantonnés a ce niveau; ce sont Proce-
rites costulatosus (qui est bien un'éspéce bajocienne, comme le soutenait S. Buckman), Plani-
sphinctes planilobus e# P. tenuissimus (dont le type vient de Chaudon). A cété de ceux-ci, de
nombreux Leptosphinctinae, Oppelia s.s. et Cadomites, soulignent les affinités encore bajo-
ciennes plutét que bathonmiennes de cette sous-zone.

La limite Bajocien - Bathonien a été tracée, au Bas Auran, juste an dessous de lapparition
des premiers Morphoceras s.s. Pour le Bathonien inférieur on a pu confirmer Uinterprétation
récente de H. §. Torrens, qu’y voit une seule zone — a Zigzagiceras zigzag — subdivisée en
trois sous-zomes. La premiére est bien représentée tant & Chaudon quw’au Bas Auran (couches
23-12, wvoir Planche 1). Elle est caractérisée par I'abondance de Parkinsonia du sousgenre
Gonolkites; P. (G.) convergens a été choisi comme marqueur. Parmi les autres éspéces qui
semblent cantonnées a ce miveau (du moins dans les Basses-Alpes) on peut mentionner:
Prohecticoceras aff. primaevum, Parkinsonia schloenbachi, P. (Gonolkites) subgaleata, Mor-
phoceras parvum, M. densicostatum, Ebrayiceras sulcatum, Bigotites diniensis 7. sp., Procerites
tmetolobus, P. subprocerus, P. (Lobosphinctes) intersertus, Zigzagiceras (Franchia ». subg.)
arkelli n. sp. D’autres (Lissoceras psilodiscus, Oxycerites yeovilensis, O. nivernensis, Parkin-
sonia pachypleura, P. (Oraniceras) wiirttembergica, Morphoceras multiforme, M. patescens),
apparaissant ici, ou méme avant, se rencontrent également dans la sous-zome successive. L’ex-
tension verticale de celle-ci couvre a son tour celle de Zigzagiceras s.5. et de Z. (Procerozigzag):
tous les deux y sont représentés par plusieures éspéces, en partie nouvelles, et montrent un’évo-
tution tres rapide (Planche 2). Morphoceras macrescens et Ebrayiceras pseudoanceps sont
également cantonnés dans cette sous-zone; le premier a été choisi comme marqueur.
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La derniére sous-zome (couches 6-2 au Bas Auran) correspond grosso modo 4 la zone a
Fallax d’Arkell. Elle est caractérisée par Procerites fowleri et P. fullonicus & la base, Morpho-
ceras perinflatum au milien, Asphinctites recinctus au sommet; Siemiradzkia aurigera et Pro-
cerites imitator se remcontremt & travers tout son épaisseur, ainsi que Lissoceras psilodiscus,
Oxycerites nivernensis et O. veovilensis, survivant des niveaux inférieur. Oxycerites yeovilensis
(= O. fallax auctt) a été provisoirement gardé comme marqueur, bien qu’il ne soit pas jugé
trés satisfaisant. Suit au dessus la zome & Progracilis du Bathonien moyen (banc sommital de
la série marno-calcaire) ayant fourni, enire autres: Oxycerites oxus, Paroecotraustes formosus
et Wagnericeras fortecostatum.

De nombreux Phyllocératidés et Lytocératidés, sans grande valeur stratigraphbique, se ren-
contrent a travers tous les niveaux de la coupe.

Soixantedis éspéces (dont cing nouvelles) et trois souséspéces (toutes mnouvelles) sont
décrites dans la partie systématique du travail. La découverte de ces formes nouvelles, ainsi
que Uétude du developpement ontogénique de lornementation chez de nombreux Procerites,
Siemiradzkia, etc., a permis d’envisager sous un angle nouveau les rapports phylétiques entre
les principaux genres de Périsphinctidés bathoniens, domnt la position faxinomique serait
entierement a revoir.

Il apparait, en fait, que bon nombre de Périsphinctidés bathoniens sont issus de Bigotites.
Les deux sousgenres Lobosphinctes et Franchia n. subg. somt particuliérement intéressants a
cet égard, puisqu’ils réunissent & la fois des caractéres ancestraux de Bigotites, dans les tours
jeunes (comstrictions périodiques, accroissement par « segments évolutifsy, interruption ven-
trale des cotes), et des caractéres nouveaux (comme les noeuds paraboliques, chez Franchia
n. subg.), qui en font de véritables anneaux de tramsition vers Procerites et Zigzagiceras s.l.,
respectivement. Au sein de Zigzagiceras s.s. Uon assiste également & des modifications succes-
sives de Pornementation, qui conduisent & Siemiradzkia, dont plusieures éspéces possédent
encore un trés court stade du type « zigzag» (Pl 18, fiz. 3).

Les genres Asphinctites ef Berbericeras, d’aprés 'étude du nouveau matériel, sont enfin
a ranger avec les Morpbocératidés, contrairement aux avis précédents.

La nature du dimorphisme chez les ammonites est également discutée, sur la base des
éxemples remcontrés au Bathonien inférieur.

INTRODUCTION

The country between Digne and Barréme
(Southeastern France, Dépt. Basses-Alpes) is
of unique interest for Lower Bathonian stra-
tigraphy. In his classic work on the Subal-
pine Ranges E. Haug wrote (1891, p. 80):
« La faune de la zone & Oppelia fusca des
Basses-Alpes est une des plus riches que 1’on
connaisse; la plupart des espéces du Batho-
nien inférieur d’autres régions s’y retrouvent.
Je ne connais pas d’autre localité dans le
bassin méditerranéen, ou elle soit aussi bien
caractérisée et ou elle puisse étre aussi fa-
cilement séparée des faunes qui 'ont pré-
cédée et qui l'ont suivie...». Arkell’s opi-
nion on the same subject is similar (1956,
p. 149): «...this may be one of the most
important areas in the world for establishing
the zonal succession ... The Lower Batho-
nian is strongly represented with a long list
of characteristic ammonites of the Zig-zag

zone perhaps unequalled anywhere in the
world .. . . ».

Stratigraphical details and long lists of
ammonites may be found in the classic
works of Garnier (1872), Haug (1891), Zur-
cher (1895) and Guillaume (1938). Yet, these
faunas have never received monographic
treatment; a single Parkinsonia convergens
(S. Buckman) from Chaudon has been figu-
red — under a wrong name — by Nicole-
sco, and the lectotype of Planisphinctes
tenuissimus (Seimiradzki) also comes from
Chaudon, but it is from the Upper Bajocian.
Moreover, most if not all Parkinsoniids and
Perisphinctids are listed under wrong names,
while on the other hand typically Upper
Bajocian forms, such as Parkinsonia parkin-
soni (Sowerby), Strigoceras truellei (d’Orbi-
ony) and « Perisphinctes » martinsi (d’Orbi-
ony) are listed by Haug in his « Oppelia
fusca » assemblage: we shall see that this
was mainly due to collection failure.
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A revision of the best known sections
(Bas Auran and Chaudon) is thus long over-
due. Both localities are known to paleonto-
logists since a long time: large numbers of
ammonites from Chaudon or Bas Auran may
in fact be found in several classic collections,
such as those of d’Orbigny in the Muséum
d’Histoire Naturelle in Paris, of Roman at
Lyon, of Haug at the Sorbonne, of Maurel
in Barréme. But these are practically use-
less for a stratigraphic revision because their
exact horizons are unknown. I had therefore
to rely entirely on new specimens collected
in situ. Notwithstanding the intensive collec-
tions made in the past, these localities were
by no means exhausted, so that I have been
able to collect quite a large number of spe-
cies, including most, if not all, of those listed
by Haug, and many new for this area.

The Bas Auran section, especially, appears
to be an outstanding point of reference for

Text-fig. 1 - Geologic sketch map of

the region between Digne and Bar-
réme (South-Eastern France; Dépt.
Basses-Alpes); adapted from Goguel
(1936, pl. 1).
Dotted area: Middle Jurassic marl
and limestone sequence (Murchisoni
to Parkinsoni or Zigzag zones). Hat-
chured area: Kimmeridgian to Bet-
riasian pelagic limestones (« Barre
Tithonique »). Heavy black lines:
main thrusts and faults.

Revised sections:

1) Bas Auran;

2) Ravin du Bes;

3) Le Touert;

4) Les Reichasses;

5) Col de Pierre Basse.
No: Norante;

Ch: Chaudon;

Cl: La Clappe (Bédéjun).

the european Lower Bathonian, because it
combines mediterranean Phylloceratids and
Lytoceratids (of little stratigraphic value, ho-
wever) with NW european Zigzagiceras spp.,
Procerozigzag spp., Parkinsonia pachypleu-
ra, Procerites fullomnicus, Procerites fowleri,
and central european Lissoceras psilodiscus,
Ebrayiceras sulcatum, Parkinsonia schloenba-
chi, P. (Oraniceras) wiirttembergica, allowing
useful correlations to be made as well as the
founding of a detailed subdivision within the
Lower Bathonian.

The revised sections belong in the « Zone
dauphinoise » and lie near the border thrust
of the Subalpine ranges. They fall within the
« Castellane » sheet of the « Carte Géologi-
que détaillée de la France au 80.000° » and
within the « Digne N.os 7-8 » topographic
sheets of the « Carte de France au 25.000° »
(text-fig. 1).
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STRATIGRAPHY
THE BAS AURAN SECTION

The Bas Auran locality, first mentioned
by Haug in his thesis (1891, p. 78), and also
visited by the French Geological Society on
its 1895 extraordinary meeting (Zurcher
1895), lies on the left side of the Asse wval-
ley, near the border thrust of the Subalpine
Ranges, two and a half kilometres South of
Norante and four West of Barréme. Upper
Bajocian and Lower Bathonian here grade
imperceptibly into each other, and are re-
presented by black limestones in regular
layers, 5 to 50 cm thick, rhythmically alter-
nating with grey marls. The Lower Batho-
nian is the most fossiliferous and includes,
along with a strongly reduced Middle Batho-
nian representative, the topmost six metres
of this formation, that is, about 23 limestone
beds. They are in turn overlain by a thick
sequence of black Posidonia alpina shales -
the basal « terres noires » of French Geolo-
gists. The uppermost limestone bed (Progra-
cilis zone) ends with an eroded surface and
may be locally reduced to a mere seam of
worn nodules. This suggests the existence
of a non-depositional gap at the lower boun-
dary of the « terres noires ».

The Bathonian and the uppermost Bajo-
cian limestones outcrop in the form of large
slabs, covered with ammonites and steeply
dipping to the East, on the left bank of
the Ravin d’Auran, some two hundred me-
tres SW of the Ferme du Bas Auran; at
mid-height, these slabs are cut by some
small vertical strike faults (N-S), that must
be taken into account when measuring the
section, since some layers are repeated and
might be counted twice.

A more complete section, extending
downwards into the whole Upper Bajocian,
lies some 300 metres to the NW, along the
gorge cut by the Ravin du Bes, and it is
easier to measure. Since the faunal succession
and stratigraphy agree in the smallest details,
the figured section (Plate 1) summarizes data
from both the Ravin du Bés and the Ravin

d’Auran outcrops, which will be referred to
as the « Bas Auran section » only, in the
following pages.

Lithology and faunal succession are ta-
bulated in Plate 1; the limestone beds are
numbered from top to bottom, since the
abrupt change in lithology at the upper
boundary with the black Posidonia shales is
the only terminus a quo to start numbering
from; marly partings are not numbered, as
well as some thin and impersistent beds,
difficult to trace over a long distance (espe-
cially in the Macrescens subzone). Beds 30
(double), 23, 17 (double), 14 (double), 12,
11, 4, 3 and 2 (double), thicker and more
resistant, form steps in the morphology and
provide useful points of reference; on the
other hand, the following groups of beds:
29-24, 22-18, 10-5, thinner and more easily
eroded, form low cliffs between the «steps».
It may also be noticed that the thicker and
more resistant beds are often the more fossili-
ferous and have a yellowish colour when wea-
thered, while the others weather grey; a slo-
wer rate of deposition, with penecontem-
poraneous oxidation of iron sulphide and
carbonaceous matter, in the case of the
thicker beds, may account for these dif-
ferences.

Ammonites are usually preserved as in-
ternal casts of the same nature as the em-
bedding rock; they are more or less cru-
shed parallel to the bedding plane when the
clay fraction becomes important. The test is
celdom preserved; in this case it may be
partly or wholly transformed into pyrite,
limonite or gypsum. These same minerals
may also form the infilling of some chambers,
especially the inner whorls. In some beds
(22, 12, 6) the ammonites have a markedly
darker colour than the embedding limestone
and are then more or less completely pho-
sphatized. The upper halves of ammonites
lying on the tops of beds (seldom those wi-
thin beds) are often absent because of sub-
marine erosion; the eroded surface bears Ser-
pulid worms in some instances. This is par-
ticularly evident in beds 4 to 1, that is, in
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the more condensed part of the section (top-
most Lower and basal Middle Bathonian).

In a few beds the mode of preservation
of the ammonites and their matrix are highly
characteristic, and this may sometimes help
locating unhorizonted specimens. Thus, tor
instance, the ammonites from the Bomfordi
subzone (especially from beds 29-27) are
usually slightly crushed, their test is partly
lacking and partly haematitized, while the
body chamber contains small empty tubules,
originally filled with pyrite. On the other
hand, those from the Progracilis zone (bed
1) are often in a much harder and darker
matrix and are covered by an argillaceous
film of glossy appearance.

Fossils other than ammonites are rare
throughout the sequence: only a few nauti-
loids, belemnites, gastropods (Pleurotoma-
ria), brachiopods (especially in bed 1, where
a peculiar species of Homoeorbynchia oc-
curs), sponges, echinoids and problematic
tracks usually referred to as « Cancellophy-
cus » in the litterature, being found.

REMARKS ON THE AGE OF THE FAUNAL
ASSEMBLAGES AND ON THE PROPOSED
SUBDIVISIONS

Uppermost Bajocian, Parkinsoni zone —
The assemblage from bed 50 (visible in the
Ravin du Beés section only) obviously falls
here: P. parkinsoni is very abundant, ac-
companied by P. densicosta (Quenstedt),
Partschiceras viator (d’Orbigny) and Eury-
stomiceras polybelictum (Bock.).

The following beds (49 to 35) are al-
most devoid of ammonites (only a single
Parkinsonia of the densicosta - pseudoferru-
ginea group has been found), but they can
still be placed in the same zone.

The assemblage from beds 34-24 is ri-
cher and rather peculiar: besides the usual
Phylloceratids of no stratigraphic value and
Nannolytoceras tripartitum (Raspail), which
appears at this level, it contains: Cadowri-
tes cf. stegeus (S. Buckman), C. psilacantbhus
(Wermbter), Polyplectites bajocensis (De

Grossouvre), Parkinsonia subplanulata Wet
zel, Leptosphinctes ct. boffmanni (Gemmel-
laro) (rather common and reaching gigantic
size), Planisphinctes planilobus S. Buckman,
Planisphinctes tenuissimus (Siemiradzki) and
Procerites costulatosus (S. Buckman).

Cadomites psilacanthus and C. stegeus
are known to occur in the Parkinsoni zone
of other regions and have never been re-
ported from higher levels; the type of Po-
Iyplectites bajocensis is stated to come from
the top of the ironshot oolite of Bajeux,
just below the « oolithe blanche », that is
from the upper part of the Parkinsoni zone
(De Grossouvre 1930, p. 373). Parkinsonia
subplanulata has been reported to occur in
the upper part of the Parkinsoni zone of
Germany and adjacent regions (see p. 33).
Leptosphinctes s.s. is one of the commo-
nest genera in the Upper Bajocian; records
from higher levels seem rather suspect
(Wetzel 1924, in the Lower Bathonian at
Vandenesse, not confirmed by Mouterde,
1953); in the Digne area Leptosphinctes s.s.
does not range higher. The type of Proce-
rites costulatosus must come from the Par-
kinsoni zone, as stated by Buckman, if his
locality is correct (teste Torrens). The type
of Planisphinctes planilobus is stated to co-
me from the Zigzag bed, but this could
be one of the species of the topmost Bajo-
cian recorded in error from the Zigzag
zone by Arkell (this, however, needs con-
firmation). There remains Planisphinctes te-
nuissimus, the type of which comes from
Chaudon, where this species is found at the
same level as at Bas Auran and with a very
similar assemblage, including several forms
typical of the topmost Bajocian, such as
Parkinsonia bomfordi Arkell, P. (Durotri-
gensia) dorsetensis (Wright) and P. (D.?)
pseudoferruginea Nicolesco.

It is therefore logical to leave this assem-
blage in the Upper Bajocian, Parkinsoni
zone. On account of its rather peculiar cha-
racter and of the absence of the index form
(P. parkinsoni) it seems however desirable to
introduce for it a new subzone at the top
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of the Parkinsoni zone. On grounds of prio-
rity it may be named after Parkinsonia bom-
fordi Arkell, the index form of Buckman’s
« Schloenbachi » zone (see Arkell 1951-59,
p. 9, footnote 3). Other supporting ammo-
nites for this subzone, at least judging from
their range in the Basses-Alpes, are Par-
kinsonia subplanulata, Procerites costulato-
sus, Planispbinctes planilobus and P. te-
NULISSIINUS.

Remarks on the Bajocian  Bathonian
boundary — It has been recommended by
the Colloque du Jurassique that the Bajo-
cian — Bathonian boundary should fall
between the Parkinsoni and Zigzag zones
(for a lengthy discussion of the Bajocian sta-
ge as originally interpreted by d’Orbigny
and its stratotype, see Rioult in Coll. Jur.
Luxembourg, pp. 239-258). Thus conceived,
the Bajocian - Bathonian boundary is crossed
in strength by a large number of genera
which had already appeared during the Up-
per Bajocian (or even earlier) and in full
evolution, namely: Strigoceras, Lissoceras,
Oppelia s.s., Oxycerites, Trimarginia (see
Wendt 1964), Oecotraustes, Cadomites, Po-
lyplectites, Parkinsonia, Spiroceras, Bigotites
(see page 40), Lobosphinctes, Procerites,
Planisphinctes, Dimorphinites (at least after
Wendt, 1964). Of the new genera and sub-
genera appearing in the Lower Bathonian,
on the other hand, the more numerous di-
sappear or become excedingly rare just abo-
ve its upper limit: Morphoceras s.s., Ebrayi-
ceras (a single species being found in the
Middle Bathonian), Berbericeras (see pa-
ge 39), Polysphinctites, Zigzagiceras (s.l.),
Phaulozigzag, Oraniceras, Gonolkites. Only
Probecticoceras, Wagnericeras, Siemiradzkia
and Pseudoperisphinctes continue higher up,
to the Upper Bathonian.

On faunal evidence such a boundary is
therefore less sharp, for instance, than that
between the Humphriesianum and Subfur-
catum zones, which is marked by: 1) the
appearance of the entirely new superfamily
Perisphinctaceae, with Parkinsoniidae, Spi-

roceratidae, Morphoceratidae and Perisphinc-

tidae (concerning the latter, a few ancestral

Leptosphinctinae may have in fact appeared
earlier, at least in the Humphriesianum zone,
but such eatly records still need confirma-
tion and, however, these forms do not be-
come really common and widespread until
the base of the Subfurcatum zone); 2) the
appearance of the family Thamboceratidae
in the Middle East (including Ermoceras -
see Westermann 1965); 3) the almost com-
plete extinction of Hildocerataceae, the only
exception being Vastites, from the Lower Ba-
thonian; 4) the complete extinction of Otor-
tidae; 5) the strong decline of Stephanoce-
ratidae, among which Cadomites, Polyple-
ctites, Teloceras (? in the basal Subfurcatum
zone) and Epalxites (or n. gen.) gibbum (Pa-
rona) (from the Subfurcatum zone of the
Venetian Alps) are the only survivors.

A sharper boundary (not as sharp as the
preceding one, however) is also marked by
the appearance of very rare Clydonicerati-
dae in the Progracilis zone (the placing of
Micrompbhalites bousqueti in the Lower Ba-
thonian by De Grossouvte needs confirma-
tion), accompanied by the almost complete
extinction of Parkinsoniidae and Morphoce-
ratidae. This last arrangement would agree
better with d’Orbigny’s inclusion of Zigzagi-
ceras zigzag and Morphoceras multiforme in
the Bajocian.

If we assume that such faunal breaks,
as those just discussed, should have the grea-
test importance for the delimitation of sta-
ges, then the following succession might be
suggested: Aalenian, from the Opalinum to
the Concavum zone; unnamed stage (it may
be equivalent to the Ledonian of Marcou,
1848, emend. Gardet, 1942), from the So-
werbyi to the Humphriesianum zone (the
latter inclusive of the Bladgeni zone of so-
me authors); Bajocian, from the Subfurca-
tum to the Zigzag zone (inclusive of the
« Fusca » or « Fallax » or Yeovilensis zone
auctt.); Bathonian, from the Progracilis to
the Discus zone. It may be noticed that,
thus conceived, the Bajocian stage would
agree with d’Orbigny’s original interpreta-



EXPLANATION OF PLATE 2

Evolution of some Lower Bathonian representatives of the family Perisphinctidae. All schematic drawings
often restaured, based on specimens from the Digne area (X 1).

Fig. 1 - Bigotites diniensis n. sp. Convergens subzone. Pag. 40.

2 - Zigzagiceras (Franchia n. subg.) arkelli n. sp. Topmost part of the Convergens subzone (bed 12).
Pag. 52.

- Ligzagiceras plenum Arkell. Basal Macrescens subzone (bed 11). Pag. 47.

- Zigzagiceras torrensi n. sp. Macrescens subzone (bed 9). Pag. 47.

- Zigzagiceras torremsi n. sp. variecostatum n. ssp. Macrescens subzone (beds 8-7). Pag. 48.
- Siemiradzkia aurigera (Oppel). Yeovilensis subzone (beds 6-2). Pag. 53.

N\ AW

The first two are macroconch species, the others are microconchs.
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tion, but for the amputation of the Hum-
phriesianum zone (« conglomérat de Bajeux »)
at the base of its statotype; it would also
be equivalent to the newly introduced Kou-
javian stage (see Maubeuge 1965), rendering
this new name superfluous.

But until a more satisfactory scheme has
been discussed and accepted by a large majo-
rity of stratigraphers, and in order not to
upset a very well established tradition, the
recommendations of the Colloque du Juras-
sique will be followed in the present paper.

However, another difficulty must be
pointed out. As supported by evidence from
the Bas Auran section, confirming Guillau-
me’s and Rioult’s work on the Normandy
coast, and Mouterde’s work in the Nievre,
it appears that the ranges of Parkinsonia
parkinsoni and Zigzagiceras zigzag are sepa-
rated by a rather important, gap, bridged by
two faunal assemblages of at least subzonal
value.

The earlier one has already been dealt
with in the preceding paragraph, as belon-
ging to the uppermost Bajocian, Parkinsoni
zone, Bomfordi subzone. The second one
is that from beds 23-12 of the Bas Auran
section, and this contains several forms
usually regarded as typically Lower Batho-
nian, such as Lissoceras psilodiscus, Par-
kinsonia pachypleura, P. (Gonolkites) con-
vergens, P. (G.) subgaleata, Morphoceras
multiforme (and allied species), Ebrayiceras
sulcatum, Procerites tmetolobus, P. subpro-
cerus, and others. We shall therefore take
bed 23, where a good number of the spe-
cies listed above appear first, as the base
of the Lower Bathonian.

Lower Bathonian: the upper boundary
— In order to establish the upper boundary
of the Lower Bathonian in the Bas Auran
section, we shall now discuss the assem-
blages from the topmost beds downwards.

The base of the « terres noires » has
yielded only a few crushed Siemiradzkia sp.
ind. and Phylloceratids, but it is presuma-
bly still Bathonian as at Chaudon.

The assemblage from bed 1 includes

Oxycerites oxus (S. Buckman), Paroecotrau-
stes formosus Arkell, P. maubeugei Stepha-
nov, Wagnericeras fortecostatum (De Gros-
souvre), Siemiradzkia sp., and could belong
in the Middle Bathonian (Progracilis z.?).
The bed next below (n. 2) is characterized
by abundant Siemiradzkia aurigera (Oppel),
accompanied by Asphinctites recinctus S.
Buckman, the youngest Morphoceratid found
ir the Bas Auran section; both these species
are considered topmost Lower Bathonian by
Arkell (1951-59, p. 242). It seems theretore
logical to draw the upper boundary of the
Lower Bathonian between beds 2 and 1.

If we assume that the black Posidonia
shales are Upper Bathonian at their base,
as at Chaudon (and this is at least possible,
if not probable), the whole Middle Batho-
nian above the Progracilis zone is missing.
The eroded surface and the hard ground on
top of bed 1 support evidence of non de-
position during that period. Further eviden-
ce of non deposition is given by the Chau-
don sections (Le Touert and Les Reichas-
ses outcrops), where the gap is even more
important.

Possible subdivisions within the Lower
Bathonian — A threfold subdivision of Lo-
wer Bathonian, like that recently proposed
by H. S. Torrens (1965, n. 53), is strongly
supported by evidence from the Bas Auran
section. Three distinct assemblages, or « ho-
rizons », can in fact be recognized here.

The lowermost (beds 23-12) is characte-
rized by: 1) a first group of species, which
seem confined to this horizon, at least in the
Bas Auran section; these are: Probectico-
ceras aff. primaevum (De Grossouvre), Ca-
domites deslongchampsi (Defrance in d’Orbi-
ony), C. daubenyi (Gemmellaro), C. recte-
lobatus (Hauer), Polyplectites dorni (Ro-
ché), Parkinsonia schloenbachi Schlippe, P.
crassa Nicolesco, P. (Gonolkites) conver-
cens (S. Buckman), P. (G.) subgaleata (S.
Buckman), Morphoceras parvum Wetzel,
M. densicostatum Thalmann, Ebrayiceras
sulcatum (Hehl in Zieten), Procerites tme-

tolobus S. Buckman, P. subprocerus (S.
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Buckman), P. (Lobosphinctes) intersertus
(S. Buckman), Zigzagiceras (Franchia n.
subg.) arkelli n. sp.

2) A second group, including Lissoceras
psilodiscus (Schloenbach), Oxycerites yeouvr-
lensis Rollier, O. mnivernensis De Grossou-
vre, QOecotraustes fuscus (Quenstedt), Par-
kinsonia pachypleura S. Buckman, Morpho-
ceras multiforme Arkell, M. patescens (8.
Buckman), which range higher.

The next horizon (beds 11-7) covers
exactly the range of Zigzagiceras s.s. and Z.
(Procerozigzag), both represented by a high
number of species and subspecies, several of
which new, displaying rapid evolution (Pla-
tes 2 and 23): Zigzagiceras zigzag (d’Orbi-
ony), Z. euryodos (Schmidt), Z. plenum
Arkell, Z. lenthayense (Arkell), Z. atf. len-
thayense, Z. torrensi n. sp., Z. torrensi n.
sp. variecostatum n. ssp., Z (Procerozigzag)
crassizigzag (S. Buckman), Z. (P.) pseudo-
procerum (S. Buckman), Z. (P.) postpollu-
brum Wetzel, Z. (P.) postpollubrum Wet-
zel garnieri n. ssp.

Morphoceras macrescens S. Buckman,
Ebrayiceras pseudoanceps (Ebray) and E.
jactatum S. Buckman are also confined here,
while Lissoceras psilodiscus, Oxycerites yeo-
vilensis, O. nivernensis, Qecotraustes cf. fu-
scus, Parkinsonia pachypleura, Morphoceras
multiforme and M. patescens survive from
the preceding assemblage. The well known
species Parkinsonia (Oraniceras) wiirttem-
bergica (Oppel) has also been found at this
level, but seems to range higher. The eart-
liest known Wagnericeras also comes from

this horizon (bed 8).

It should be noted that the wealth of
Zigzagiceras and Procerozigzag at this level

is counterbalanced by the complete absence
of Procerites, which reappears in the assem-
blage next above, just after the extinction of
the former two. Such antagonism does not
seem to depend on changes of the environ-
ment, since the lithology is not affected and
remains the same (see also p. 18).

The third and highest horizon (beds
6-2) is characterized by Procerites fullonicus

(S. Buckman) and P. fowleri Arkell at the
base (beds 6-5), Morphoceras perinflatum
Wetzel in its middle part (bed 4) and Asphin-
ctites recinctus S. Buckman at the top (bed
2). Siemiradzkia aurigera (Oppel) and Pro-
cerites imitator (S. Buckman) occur throu-
ghout, as well as the long ranging Lissoce-
ras psilodiscus, Oxycerites yeovilensis and
O. nivernensis. Parkinsonia (Oraniceras)
wiirttembergica seems to be still present at
the base of this horizon, while the following
species: Qecotraustes subfuscus Waagen,
Gracilisphinctes (?) sp., Pseudoperisphinctes
cf. rotundatus (Roemer) and the coarsely
ribbed Siemiradzkia n. sp. ind., are found
in its upper part.

In addition, all three assemblages inclu-
de several widespread and long ranging
Phylloceratids and Lytoceratids, including
Nannolytoceras tripartitum, the commonest
ammonite in the Lower Bathonian of the
Subalpine Ranges.

The last assemblage seems roughly equi-
valent to the Fallax (or Yeovilensis) zone
auctt. In his recent paper (1965, p. 52)
H. S. Torrens has shown reasons why the
Fallax zone has to be merged with the Zig-
zag zone, so this needs no further discus-
sion here.

In this way the Lower Bathonian is re-
presented by a single zone, that of Zigzag:-
ceras zigzag. The three subdivisions recogni-
zed within it and discussed in the previous
lines, should thus deserve subzonal status.
In my opinion this fits best the use of zones
and subzones, as recently recommended by
Dean, Donovan & Howarth (1961), and has
the great advantage of not introducing a
new separate zone at the base of the Batho-
nian stage, below the Zigzag zone.

Thus conceived, the Zigzag zone covers
exactly the range of Morphoceras s.s. plus
that of Aspbinctites, if present evidence is not
modified in future by further discoveries.

The first subzone covers the range of
Parkinsonia (Gonolkites) convergens, which
has a rather widespread occurrence and may
therefore be chosen as the index form. Ar-
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EXPLANATION OF PLATE 3

- Partschiceras viator (d’Orbigny) wendiz n. ssp.

Fig. 1. Holotype. Chaudon, Lower Bathonian, Convergens sbz. X 0,66.
Fig. 2. Paratype. Col de Pierre Basse, Lower Bathonian. Pag. 20.

. Partschiceras viator (d’Orbigny), juv. Dourbes, Upper Bajocian, Subfurcatum z. Pag. 21.
- Ptychophylloceras flabellatum (Neumayr), juv. Chaudon, Upper Bathonian X 1,3. Pag. 21.
. Holcophylloceras mediterraneum (Neumayr).

Fig. 5. Young specimen. Chaudon, Upper Bathonian.
Fig. 6. Nucleus. Col de Pierre Basse, Lower Bathonian. X 2. Pag. 22.

- Holcophylloceras marioni (Munier-Chalmas in Lanquine). Chaudon, Upper Bathonian. X 2. Pag. 22.
- Nannolytoceras n. sp. ind. Bas Auran, Middle Bathonian, Progracilis z. (bed 1). Pag. 23.
9a-b -

Nannolytoceras tripartitum (Raspail); fragment showing the auriculate peristome at the end
of the body chamber. Bas Auran, Lower Bathonian, Macrescens sbz. (bed. 8). Pag. 23.

Oppelia (Oxycerites) nivernensis De Grossouvre. Bas Auran, Lower Bathonian, Convergens sbz.
(bed 12). Pag. 25.

Oecotraustes (Alcidellus) tenuistriatus (De Grossouvre). Chaudon, Upper Bathonian, Pag. 24.
Lissoceras cf. baugi n. sp. Chaudon, Upper Bathonian. X 1,5. Pag. 24.
Lissoceras cf. psilodiscus (Schloenbach). Chaudon, Upper Bathonian. X 1,5. Pag. 23.

. Oecotraustes (subg.?) fuscus (Quenstedt). Bas Auran, Lower Bathonian, Yeovilensis sbz. (bed

5). X 15. Pag. 25.

- Oecotraustes subfuscus Waagen. Bas Auran, Lower Bathonian, Yeovilensis sbz. (bed 2). X 1,5.

Pag. 26.

Lissoceras baugi n. sp. Holotype. Chaudon (Les Reichasses), Lower Bathonian, Convergens sbz.
Pag. 24.

Lissoceras psilodiscus (Schloenbach). Bas Auran, Lower Bathonian, basal Convergens sbz. (bed
23). Pag. 23.

All photos. natural size except Figs. 1, 4, 6, 7, 12-15.
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kell’s record of P. convergens from a hig-

her level (1951-59, p. 156) is known to
be based on a misidentification (fide Tor-
rens).

The middle subzone covers exactly the
range of Zigzagiceras s.s. and Procerozig-
zag; since the use of the same species (Z.
zigzag) for both zonal and subzonal indexes
is to be avoided, Morphoceras macrescens or
Ebrayiceras pseudoanceps, both confined to
this subzone at Bas Auran and both widely
distributed in several regions, could be alter-
native indexes; the former is provisionally
adopted here. The well known species Mor-
phoceras multiforme and P. (Oraniceras)
wiirttembergica do not seem suitable for the
same purpose; the former because it seems
to be more abundant in the underlying Con-
vergens subzone at both Chaudon and Bas
Auran; the latter because it is already pre-
sent (though very rare) in the topmost Con-
vergens subzone at Chaudon (as well as in
Lorraine and in Germany, see Maubeuge
1950 and Westermann 1958), and also be-
cause it seems to pass up into the subzone
next above.

On grounds of priority Oxycerites yeo-
vilensis should be the index form of the
third and highest subzone, and I am pro-
visionally adopting this solution until a
general agreement has been reached on the
choice of a more suitable index. I do not
think, in fact, that O. yeovilensis is satisfa-
ctory for this purpose, mainly because of its
wide vertical range (from the topmost Bajo-
cian to the topmost Lower Bathonian) and
the difficulty of distinguishing it from other
congeneric forms with a different vertical

distribution (see Arkell 1951-59, p. 58-59).
An alternative solution, supported by evi-
dence from the Bas Auran section, could also
be suggested, that is, to split the highest as-
semblage within the Zigzag zone into a
Fowleri subzone below and a Recinctus sub-
zone above (for the stratigraphic value of
these species, see under their systematic de-
scriptions). This, however, needs to be con-
trolled by means of a comparative revision

of other Lower Bathonian sections throu-
ghout Europe, and is therefore beyond the
scope of the present paper.

THE CHAUDON SECTIONS

The celebrated locality of Chaudon lies
5 kilometres North of Bas Auran. The ori-
ginal distance between these sections must
however have been slightly greater, owing
to their mutual position, relative to the
Dourbes thrust (see Goguel 1936, text-
fig. 40). Ammonites from Chaudon were
already known to d’Orbigny and some wete
figured by later Authots (Garantiana bacu-
lata (Quenstedt) by R. Douvillé, Gonol-
kites convergens by Nicolesco, Planisphinctes
tenuissimus by Siemiradzki).

The uppermost Bajocian and the Lower
Bathonian may be studied along the upper
course of the Ravin de la Coueste (= Ra-
vin des Izoards of ancient Authors), at the
place called « le Touert », midway between
the village of Chaudon and the Col de
Corobin (Col de la Clappe of Ancient Au-
thors).

Stratigraphical details for the whole Mid-
dle Jurassic of this section are given by
Garnier (1872, pp. 650-656; pl. 8, fig. 2),
while the ammonites are listed in Haug’s
classic work (1891, pp. 79-80). Both Authors
placed the Bajocian - Bathonian boundary
much lower than it is in reality, including
in the Bathonian most of the Parkinsoni
zone, which is evident from Haug’s faunal
list. Additional remarks are given by Guil-
Jaume (1938), who correctly correlated the
topmost limestone beds of Chaudon with
the « banc inférieur des couches de passa-
ge » of Port en Bessin (Convergens sub-
zone), and pointed out that they were the-
refore somewhat earlier than the topmost
limestone beds at Bas Auran. He failed,
however, to recognize that this difference
was mainly due to non deposition rather
than to facies change.

The lithological sequence is roughly si-
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milar to that at Bas Auran: the uppermost

Bajocian is represented by black, marly lime-
stones, regularly alternating with marls, the
highest three limestone beds alone belonging
to the Lower Bathonian (Convergens sub-
zone). A thick sequence of black shales
(« terres noires ») follows unconformably
above.

The Parkinsoni zone is much more fos-
siliferous than at Bas Auran, especially in
the highest five metres of the limestone -
marl sequence (from bed 10 downwards;
the limestone beds alone being numbered,
from top to bottom, as at Bas Auran) and
has vielded: Phylloceras kudernatschi, Part-
schiceras viator, P. subobtusum, Holcophyl-
loceras disputabile, Eurystomiceras polybeli-
ctum, Strigoceras truellei, Oppelia ssp. plur.
of the subradiata group, Polyplectites bajo-
censis, Cadomites sp., Parkinsonia parkinson:
(extremely abundant), P. rarecostata (rare
and disappearing before the preceding spe-
cies), P. (Durotrigensia?) densicosta, P.
(D.?) pseudoferruginea Nicolesco (appears
later than P. parkinsoni and ranges higher
up; it may be a junior synonym of P. neuf-
fensis (Oppel)), and several Leptosphin-
ctinae.

The Bomfordi subzone is well represen-
ted in the highest metre of the sequence
(beds 4 to 9), with the same Phylloceratids,
the first Nannolytoceras tripartitum, Oppe-
lia spp. of the subradiata group, Oppelia
cf. pleurifer (S. Buckman), Oxycerites cf.
yeovilensis, Cadomites psilacantbus, Polyple-
ctites sp. ind., Parkinsonia (Durotrigensia?)
pseudoferruginea (but it does not reach the
top of the subzone), P. (Durotrigensia) dor-
setensis, P. bomfordi (a single specimen),
Parkinsonia sp. of the «depressa» group
(like P. schloenbachi, but less stoutly whor-
led), Planisphinctes tenuissimus (topotypes!),
Leptosphinctes s.s. spp. plur., L. (Prorsi-
sphinctes) cf. glypbus (S. Buckman), Pro-
cerites costulatosus.

The Lower Bathonian begins with the
antepenultimate limestone bed (n. 3), which
has yielded only a few ammonites: P. (Go-

nolkites) convergens, Parkinsonia schloen-
bachi, Procerites cf. tmetolobus, P. (Lobo-
sphinctes) intersertus (morphotype with a
tumid whotl section, probably transitional
to Bigotites), besides the usual Phylloceratids
(among which P. viator wendti n. ssp. ap-
pears at this level) and Lytoceratids.

The penultimate limestone bed (locally
composed of two distinct beds separated
by a thin shaly vein) outcrops widely on the
right bank of the Ravin, at the place called
Le Touert, some five hundred metres West
of the Col du Corobin, and it is packed with
fossils (ammonites and sponges). Its assem-
blage clearly belongs in the convergens sub-
zone: Partschiceras viator wendti n. ssp., P.
subotusum, Calliphylloceras disputabile, Ly-
toceras eudesianum s.). (not common but
reaching gigantic size), Nannolytoceras tri-
partitum, Lissoceras baugi n. sp., Oppelia
seebachi, Oxycerites yeovilensis, O. niver-
nensis, Qecotraustes sp. ind., Cadomites de-
slongchampsi, Polyplectites dorni, Parkinso-
nia schloenbachi, P. pachypleura, P. (Gonol-
kites) convergens, P. (G.) subgaleata, Mor-
phoceras multiforme, M. patescens, Ebrayi-
ceras sulcatum, E. rursum, Procerites tmetolo-
bus, P. subprocerus, Procerites aff. schloen-
bachi, P. (Phaulozigzag) phaulomorphus, P.
(Lobosphinctes) intersertus, Bigotites dinien-
sis n. sp.

The highest limestone bed, thinner than
the preceding ones and often reduced to a
mere seam of worn nodules, contains the
same assemblage, including Parkinsonia (Go-
nolkites) convergens and subgaleata, and a
few additional species: Parkinsonia (Ora-
niceras) wiirttembergica (a single speci-
men), Morphoceras densicostatum, Zigzagi-
ceras (Franchia) arkelli n. subg. n. sp. No-
twithstanding the presence of Oraniceras, it
seems logical to leave this bed within the
Convergens subzone, correlating it with bed
12 of he Bas Auran section. Its upper sut-
face is deeply eroded, suggesting the exi-
stence of a non - depositional gap between
the limestone - marl sequence and the ovet-

lying black shales. This had already been



Fig.

7a-b
8-10a-b

11

EXPLANATION OF PLATE 4

- Paroecotraustes formosus Arkell. Bas Auran, Middle Bathonian, Progracilis z. (bed 1).

Pag. 26.

- Paroecotraustes maubeugei Stephanov. Bas Auran, Middle Bathonian, Progracilis z. (bed 1).

pag. 26.

- Qecotraustes (subg.?) fuscus (Quenstedt). Bas Auran, Lower Bathonian, Convergens sbz.

(bed 14). X 2. Pag. 25.

- Probecticoceras retrocostatum (De Grossouvre), morphotype with compressed whorls. Chau-

don, Upper Bathonian. X 1,5. Pag. 27.

- Probecticoceras aff. primaevum (De Grossouvre). Bas Auran, Lower Batonian, Convergens

sbz., (bed 17). Pag. 27.

- Oppelia (Oxycerites) nivernensis De Grossouvre. Chaudon, Lower Bathonian, Convergens

sbz. Pag. 25.

- Oppelia seebachi Wetzel. Chaudon, Lower Bathonian, Convergens sbz. Pag. 24.
- Oppelia (Oxycerites) yeovilensis Rollier.

Fig. 8. Chaudon, Lower Bathonian, Convergens sbz.
Figs. 10a-b, immature specimen. Bas Auran, Lower Bathonian, Macrescens sbz. (bed 11).

Pag. 25.

- Oppelia (Oxycerites) oxus (S. Buckman). Bas Auran, Middle Bathonian, Progracilis z.

(bed 1). Pag. 25.

- Lissoceras psilodicus (Schloenbach). Bas Auran, Lower Bathonian, Macrescens sbz. (bed 7).

Pag. 23.

All photos. natural size except Figs. 3-4a-b





















































































































































































































