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Bathon ien  in ferieu r, p ou r etab lir une subd iv ision  zonale p ou sse e  dans le s  m oindres deta ils 
(1956, p. 149). Leur rev is ion  s ’im posait d on e d epu is lon gtem ps.

Dans c e  bu t j ’ai en trep r is  d e  n ou v e lle s  r e co lt e s  d ’am m onites, fa ites c o u ch e  par co u ch e  
a v e c  le  p lu s grand soin , dans le s  lo ca lites  fo s s i l i fe r e s  le s  m ieux con n u es  (Chaudon, Bas 
Auran, e t c .) . Les faun es du Bathonien ainsi r e cu e illie s  son t d ’une r ich esse  ex traordinarie; leu r  
etu d e, ex posee dans c e  travail, a p erm is d ’a ltein d re d es  resu lta ts rem arquables, so il au p o in t 
d e  vu e  stra tigraphique qu ’au p o in t d e  v u e  s tr ic tem en t pa leon to log iqu e.

Le Bajocien  (s e r ie s  du Beaumont, du Ravin du Fes ton , d e  Chaudon) a e t e  revu  en  m em e 
tem p s par M. G. Pavia, sou s le  gu id e  d e  Vauteur; le s  resu lta ts d e  c e t t e  rev is ion  s eron t ega le- 
m en t p u b lies  sou s peu .

Au p o in t d e  vu e d e  V encadrement g eo lo g iq u e  regiona l, il e s t  a p e in e  n ecessa ire d e  rap- 
p e lle r  qu e le s  s er ie s  e tu d ie e s  appartiennen t a la zone d es  fa c ie s  dauph inois e t  qu ’e l le s  se 
trou v en t tou t p res  du ch eva u ch em en t fron ta l d es  Chaines Subalpines. Les ca ra cteres d es  ser ies  
ju rassiques d e  ty p e  dauphinois e t  leu rs variations etan t fo r t  b ien  connu s, il n ’en  sera  pas 
fa ite  m en tion  ici. I l  co n v ien t to u te fo is  d e  sou lign er la d e co u v e r t e  d ’un e la cune lo ca le  a la 
lim ite en tr e  le  fa c ie s  m arno-calcaire du Bajocien  - Bathon ien  in fer ieu r  e t  le s  te r r e s  noires, 
la cun e in teressan t su rtou t le  Bathonien  m oyen .

La co u p e  du Bas Auran (B lanche 1), ou  le  fa c ie s  marno-calcaire m on te  assez haut dans 
le  Bathonien , a liv r e  un e su cce s ion  d e  faunes Ires r ich e e t  fo r t  com p le te  au passage Bajocien- 
Bathonien  e t  au Bathonien in fer ieu r ; le  Bathonien m oyen  y  e s t  par co n tr e  redu it e t  lacuneux, 
s eu le  la zone a P ro gra cilis etan t r ep r e s en te e  (ban c som m ita l d e  la s e r ie  m arno-ca lca ire).

A Chaudon, seu ls le s  tro is d ern iers bancs d e  la s er ie  marno-calcaire appartiennen t au 
Bathonien  (pa rtie tou t a, fa it in fer ieu re  d e  la zone a Z igzag); leu r  su rfa ce m on tre d e  n om breu ses  
tra ces d ’ero sion  soum arine, d eja  rem arquees il y  a un s ie c le  par G am ier. Une la cun e impor- 
tan te le s  sepa re en  fa it d es  terr es  noires, qui on t liv r e  tou t p res  d e  leu r base une faunu le ferru gi- 
n eu se du Bathonien  su p er ieu r  (a v e c  Prohecticoceras retrocostatum e t  Epistrenoceras), qu ’on 
trou v e  d eja  m en tion n ee dans le  th e s e  d e  Haug.

Un p eu  p lu s au Nord, p res  du Col d e  P ierre Basse, la base d es  terr es  n o ires con tien t pat 
co n tr e  un e faun e fe r ru g in eu se  du Bathonien in fer ieu r  (a v e c  Berbericeras sekikense).

I l  apparait d on e qu e s eu l le  Bathonien  in fer ieu r du Bas Auran s e  p reta it a une subd ivision  
d eta illee , ainsi qu ’a un e d iscu ssion  d e  la lim ite a v e c  le  Bajocien . L’on  sait, en  fait, d epu is les  
travaux d e  Guillaume, d e  R iou lt e t  d e  M outerde, qu e le s  deux m arqueurs d e  zone — Parkinsonia 
parkinsoni e t  Zigzagiceras zigzag — s e  r en con tr en t a d es  niveaux sepa res par un hyatus assez 
im portant, qu e co u v r en t au m oins deux  niveaux faun istiqu es d e  va leu r sous-zonale. J ’ai e t e  
d ’abord  am en e a d istin gu er une n ou v e lle  sous-zone a Parkinsonia bomfordi, au to it d e  la zone 
a Parkinsoni; e l le  e s t  fo r t  b ien  r ep r e s en te e  tant a Chaudon qu ’au Bas Auran; P. parkinsoni 
n e s ’y  r en con tr e  p lus, sa p la ce etan t p r ise  par P. subplanulata e t  P. bomfordi ( tr e s  rare ici, 
mais qu ’il fa lla it ch o is ir  com m e m arqueur p ou r d es  raisons d e  p r io r ite ) . T rois P erisph in ctid es, 
in teressan ts a d es  ega rd s d ifferen ts, s em b len t ega lem en t can tonn es a c e  n iveau ; c e  son t Proce- 
rites costulatosus (qu i e s t  b ien  u n e s p e c e  ba jocienn e, com m e le  sou tena it S. Buckman), Plani- 
sphinctes planilobus e t  P. tenuissimus (d on t le  t y pe  v ien t d e  C haudon). A c o t e  d e  ceux-ci, d e  
nom breux  Leptosphinctinae, Oppelia s.s. e t  Cadomites, sou lign en t le s  a ffin ites en co r e  bajo- 
c ien n es  p lu to t q u e ba thon ienn es d e  c e t t e  sous-zone.

La lim ite B a jocien  - Bathonien  a e t e  tra cee, au Bas Auran, ju s te  au d essou s d e  I’apparition  
d es  p rem iers  Morphoceras s.s. P our le  Bathonien in fer ieu r an a pu con firm er l’in terp reta tion  
r e c en te  d e  H. S. T orrens, qu ’y  v o it un e s eu le  zone — a Zigzagiceras zigzag — sub d iv is e  e  en  
tro is sous-zones. La p rem iere  e s t  b ien  r ep r e s en te e  tant a Chaudon qu ’au Bas Auran ( co u ch e s  
23-12, v o ir  B lanche 1). Elle e s t  ca ra cter isee  par I’abondan ce d e  Parkinsonia du sou sgen re  
Gonolkites; P. (G.) convergens a e t e  ch o is i com m e marqueur. Parmi le s  au tres e sp e c e s  qu i 
sem b len t can tonn ees a c e  n iveau  (du  m oins dans le s  Basses-A lpes) on  p eu t m en tionn er: 
Prohecticoceras aff. primaevum, Parkinsonia schloenbachi, P. (Gonolkites) subgaleata, Mor­
phoceras parvum, M. densicostatum, Ebrayiceras sulcatum, Bigotites diniensis n. sp., Procerites 
tmetolobus, P. subprocerus, P. (Lobosphinctes) intersertus, Zigzagiceras (Franchia n. subg.) 
arkelli n. sp. D’au tres (Lissoceras psilodiscus, Oxycerites yeovilensis, O. nivernensis, Parkin­
sonia pachypleura, P. (Oraniceras) wiirttembergica, Morphoceras multiforme, M. patescens), 
apparaissant ici, ou  m em e avant, s e  r en con tren t ega lem en t dans la sous-zone su ccess iv e . L’ex- 
ten sion  ver tica le  d e  c e lle - c i co u v r e  a son  tou r c e l l e  d e  Zigzagiceras s.s. e t  d e  Z. (Procerozigzag); 
tou s les  deux y  son t r e p r e s e n t s  par p lu sieu res e sp e ce s , en  partie n ou velles , e t  m on tren t un’evo - 
tu tion  tres rapide (B lanche 2). Morphoceras macrescens e t  Ebrayiceras pseudoanceps son t 
ega lem en t can tonn es dans c e t t e  sous-zone; le  p rem ier a e t e  ch o is i com m e marqueur.



La d ern iere  sous-zone ( co u ch e s  6-2 au Bas Auran) co rresp on d � ������� ����� a la zone a�
Fallax d ’Arkell. Elle e s t  ca ra cter isee par� ����������� $�/���� e t � ��� $���������� a la base,� )�������
������ �����$������ au m ilieu ,� 0������������ ���������� au som m et;� 1�������" ��� ��������� e t � ���2
�������� ��������� s e  r en con tren t a travers tou t son  epaisseur, ainsi qu e � &���������� �����������#
'.,�������� ������������ e t  O.� ,����������#� su rvivan t d es niveaux in ferieu r.� '.,�������� ,�����������
*N � '�� $����.� au ctt.) a e t e  p rov iso irem en t gard e com m e marqueur, b ien  qu ’il n e s o it  pas ju g e �
tres satisfaisant. Suit au d essu s la zone a P rogracilis du Bathonien m oyen  ( banc som m ita l d e �
la s er ie  m arno-calcaire) ay ant fourn i, en tre  au tresO� '.,�������� �.��#� ���������������� $��������
e t � 3������������ $�������������

De nom breux  P hyllo cera tid es e t  L ytoceratides, sans grande va leu r stra tigraph ique, s e  r en ­
con tr en t a travers tou s le s  niveaux d e  la coup e.

Soixantedis e sp e c e s  (d on t cinq  n ou v e lle s )  e t tro is s o u s e sp e c e s  ( to u te s  n ou v e lle s )  son t�
d ecr ite s  dans la partie system a tiqu e du travail. La d e co u v e r te  d e  c e s  fo rm es  n ou velles , ainsi�
que I’e tu d e  du d ev e lo p p em en t on to gen iq u e d e  V ornementation ch ez  d e  nom breux � ����������#�
1�������" ��#� etc., a p erm is d ’en v isa ger sou s un angle nouveau  les  rapports p h y letiq u es en tr e �
le s  principaux g en re s  d e  P er isph in ctid es ba thon len s, d on t la p o sition  tax inom ique sera it
en tier em en t a revoir.

II apparait, en  fait, qu e bon  nom bre d e  P erisph in ctid es ba thon ien s son t issus d e � �����������
Les deux sou sgen res � &������������� e t � -�������� n. subg. son t pa rticu lierem en t in teressan ts a�
c e t  egard, pu isqu ’ils reun issen t a la fo is  d es  ca ra cteres ancestraux d e � ���������#� dans les  tours�
jeu n es  ( con str iction s p eriod iqu es, a ccro issem en t par « segm en ts  evo lu tifs» , in terrup tion  v en ­
tral e  d es c o t e s ) ,  e t  d es  ca ra cteres nouveaux ( com m e les  n oeud s paraboliques, ch ez � -��������
n. su b g .) , qui en  fo n t d e  ver itab les anneaux d e  transition v e r s � ����������� e t � !��"��������� s.l.,�
resp ectiv em en t. Au sein  d e � !��"��������� s.s. Von assiste ega lem en t a d es  m od ifica tion s su cces- �
s iv e s  d e  Vornementation, qui con du isen t a� 1�������" ��#� d on t p lu sieu res e s p e c e s  p o ssed en t �
en co r e  un tres  cou rt stade du t ype � B�zigzag�L� (PI. 18, fig. 3).

Les g en r e s � 0������������ e t � ������������#� d ’apres Vetude du nouveau  m ateriel, son t en fin �
a ranger a v e c  le s  M orphocera tid es, con tra irem en t aux avis p reced en ts .

La nature du d im orph ism e ch ez  les  am m onites e s t  ega lem en t d iscu tee , su r la base d es �
ex em p les r en con tres  au Bathonien in ferieu r.
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The country between Digne and Barreme 
(Southeastern France, Dept. 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 a Oppelia fusca des 
Basses-Alpes est une des plus riches que l’on 
connaisse; la plupart des especes du Batho­
nien inferieur d’autres regions s’y retrouvent. 
Je ne connais pas d’autre localite dans le 
bassin mediterraneen, ou elle soit aussi bien 
caracterisee et ou elle puisse etre aussi fa- 
cilement separee des faunes qui Font pre- 
cedee 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 Gamier (1872), Haug (1891), Zur- 
cher (1895) and Guillaume (1938). Yet, these 
faunas have never received monographic 
treatment; a single Varkinsonia 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 Par kin sonia parkin- 
soni (Sowerby), Strigoceras truellei (d’Orbi- 
gny) and « Perisphinctes » martinsi (d’Orbi- 
gny) are listed by Haug in his « Oppelia 
fusca » assemblage: we shall see that this 
was mainly due to collection failure.
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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 val­
ley, near the border thrust of the Subalpine 
Ranges, two and a half kilometres South of 
Norante and four West of Barreme. 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 Bes 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 
seldom 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



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, for 
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- 
rid), brachiopods (especially in bed 1, where 
a peculiar species of Homoeorhynchia oc­
curs), sponges, echinoids and problematic 
tracks usually referred to as « Cancellophy- 
cus » in the litterature, being found.
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Uppermost Bajocian, Parkinsoni zone — 
The assemblage from bed 50 (visible in the 
Ravin du Bes section only) obviously falls 
here: P. parkinsoni is very abundant, ac­
companied by P. densicosta (Quenstedt), 
Partschiceras viator (d’Orbigny) and Eury- 
stomiceras polyhelictum (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: Cadomi- 
tes cf. stegeus (S. Buckman), C. psilacanthus 
(Wermbter), Polyplectites bajocensis (De

Grossouvre), Parkinsonia subplanulata Wet 
zel, Leptosphinctes cf. hoffmanni (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
lyplectites 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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Evolution of some Lower Bathonian representatives of the family ?�	��� . �� ���� � �0  All schematic drawings 
often restaured, based on specimens from the Digne area (X 1).
Fig. 1 - ' �!) ���� � � � �� ��� ���  n. sp. Convergens subzone. Pag. 40.

2 - C�!6�!���	��  �>	���.��  n. subg.) �	3�""� n. sp. Topmost part of the Convergens subzone (bed 12).
Pag. 52.

3 - C�!6�!���	��� � "�� � �  Arkell. Basal Macrescens subzone (bed 11). Pag. 47.
4 - C�!6�!���	��� �) 	 	 � � � �  n. sp. Macrescens subzone (bed 9). Pag. 47.
5 - C�!6�!���	��� �) 	 	 � � � �  n. sp. � � 	���) ��� �� �  n. ssp. Macrescens subzone (beds 8-7). Pag. 48.
6 - �����	��63��� � � 	�!�	�  (Oppel). Yeovilensis subzone (beds 6-2). Pag. 53.

The first two are macroconch species, the others are microconchs.
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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 yeovi- 
lensis Rollier, O. nivernensis De Grossou- 
vre, Oecotraustes fuscus (Quenstedt), Par- 
kinsonia pachypleura S. Buckman, Morpho- 
ceras multiforme Arkell, M. patescem (S. 
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- 
gny), Z. euryodos (Schmidt), Z. plenum 
Arkell, Z. lenthayense (Arkell), Z. aff. 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, Oecotraustes 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 ear­
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) 
wurttembergica seems to be still present at 
the base of this horizon, while the following 
species: Oecotraustes 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 Zigzagi­
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 Asphinctites, if present evidence is not 
modified in future by further discoveries.

The first subzone covers the range of 
Parkinsonia (Gonolkites) corner gens, which 
has a rather widespread occurrence and may 
therefore be chosen as the index form. Ar-
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?�	���. ���	� �� � �� �)	  (d’Orbigny) �� � � � ��  n. ssp.
Fig. 1. Holotype. Chaudon, Lower Bathonian, Convergens sbz. X 0,66.
Fig. 2. Paratype. Col de Pierre Basse, Lower Bathonian. Pag. 20.
?�	���. ���	� �� � �� �)	  (d’Orbigny), juv. Dourbes, Upper Bajocian, Subfurcatum z. Pag. 21. 
? �<�. ) � .<"") ��	 � � � /"�$�""� �� �  (Neumayr), juv. Chaudon, Upper Bathonian X 1,3. Pag. 21.
- )"�) � .<"")��	� �� � �� ���		� � �� �  (Neumayr).
Fig. 5. Young specimen. Chaudon, Upper Bathonian.
Fig. 6. Nucleus. Col de Pierre Basse, Lower Bathonian. X 2. Pag. 22.

- - )"�) � .<"") ��	 � �� � � 	�)� �  (Munier-Chalmas in Lanquine). Chaudon, Upper Bathonian. X 2. Pag. 22.
r  ^  ̂ -  _ • TV M* __ 1 \ D /Ifr � ��- � � � � )"<�)��	� �  n. sp. ind. Bas Auran, Middle Bathonian, Progracilis z. (bed 1). la g . 25.

9a-b -
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11
12a-b
13a-b
14

15

16a-b

17a-b

L \ U r l r t u p y i - U L t i  u j � � � �� o y - � � � � � �� � � �������������� � � �

� � � �)"<�)��	� �� �	�� � 	���� �  (Raspail); fragment showing the auriculate peristome at the end 
of the body chamber. Bas Auran, Lower Bathonian, Macrescens sbz. (bed. 8). Pag. 25.
� � � �"�� � �� G<��	��� � �� � �� �	 � �� ���  De Grossouvre. Bas Auran, Lower Bathonian, Convergens sbz.
(bed 12). Pag. 25. . D 9 �

9� � ��) �	� � ����� �� "��� �""� ��� ��� � ���	�� �� �  (De Grossouvre). Chaudon, Upper Bathonian. Pag.
-  ���)��	��  cf. . � � !�  n. sp. Chaudon, Upper Bathonian. X 1,5. Pag. 24.
-  ���)��	��  cf. � � �") � �� �� �  (Schloenbach). Chaudon, Upper Bathonian. X 1,5. Pag. 23.
- � ��) �	� � ����  (subg.?) /� � � � �  (Quenstedt). Bas Auran, Lower Bathonian, Yeovilensis sbz. (be

- � ��) �	� � ����� � �$ /� ��� �  Waagen. Bas Auran, Lower Bathonian, Yeovilensis sbz. (bed 2). X 1,5.
Pag. 26. ,

-  ���)��	��� .��!�  n. sp. Holotype. Chaudon (Les Reichasses), Lower Bathonian, Convergens sbz. 
P^g 24

-  ���)��	��� � � �") � ���� �  (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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kelPs 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) 
wiXrttembergica 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 were 
figured by later Authors (Garantiana bacu- 
lata (Quenstedt) by R. Douville, 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
Gamier (1872, pp. 650-656; pi. 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
laume (1938), who correctly correlated the 
topmost limestone beds of Chaudon with 
the « banc inferieur 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-



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 yielded: ��!������	�� ��&���	�����#� �	���  
�������	�� ��	���#� ��� ��(�(�����#� +������!��  
�����	�� &�����	(���#� '��!��������	�� ���!�����  
����#� ���������	�� ��������#� ������	  ssp. plur. 
of the ��(�	&�	�	  group, ���!���������� (	/��  
������#� ,	&������  sp., �	��������	� �	��������  
(extremely abundant), ��� �	������	�	  (rare 
and disappearing before the preceding spe­
cies), P. (������������	 ?) &��������	#� ��  
1� �2*� ����&����������	  Nicolesco (appears 
later than P. �	��������  and ranges higher 
up; it may be a junior synonym of P. �����  
������  (Oppel)), and several %����������  
����	��

The Bomfordi subzone is well represen­
ted in the highest metre of the sequence 
(beds 4 to 9), with the same Phylloceratids, 
the first 0	����!�����	�� ����	������#� ����"
��	  spp. of the ��(�	&�	�	  group, ������	  
cf. ���������  (S. Buckman), �5!�������  cf. 
!����������#� ,	&������� ����	�	�����#� ���!���"
������  sp. ind., �	��������	  (������������	 ?) 
����&����������	  (but it does not reach the 
top of the subzone), P. (������������	*� &���  
���������#� ��� (�����&�  (a single specimen), 
�	��������	  sp. of the « &������	 » group 
(like P. �������(	���#  but less stoutly whor- 
led), ��	������������ �����������  (topotypes!), 
%�������������  s.s. spp. plur., L. (�������  
���������*  cf. ��!����  (S. Buckman), ����  
�������� ������	������

The Lower Bathonian begins with the 
antepenultimate limestone bed (n. 3), which 
has yielded only a few ammonites: P. 18��

��������*� ����������#� �	��������	� �������"
(	���#� ����������  cf. �������(��#� ��  (%�(��  
���������*� �����������  (morphotype with a 
tumid whorl section, probably transitional 
to .��������*#  besides the usual Phylloceratids 
(among which P. ��	���� $��&��  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: �	���������	�� ��	���� $��&��  n. ssp., P. 
��(������#� ,	�����!������	�� &�����	(���#� %!�  
�����	�� ��&���	���  s.l. (not common but 
reaching gigantic size), 0	����!�����	�� ���"
�	������#� %�������	�� �	���  n. sp., ������	  
���(	���#� �5!�������� !����������#� ��� ������  
������#� ������	�����  sp. ind., ,	&������� &��  
�������	����#� ���!���������� &����#� �	������"
��	� �������(	���#� ��� �	��!�����	#� ��  (8�����  
�����*� ����������#� ��  (G.) ��(�	��	�	#� 7���  
������	�� ����������#� 7�� �	�������#� '(�	!��  
���	������	���#� '�� ������#� ����������� �������"
(��#� ��� ��(��������#� ����������  aff. �������"
(	���#  P. 1��	��� �� 	�*� ��	����������#� ��  
1%�(����������*� ������������#� .��������� &������  
���  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 �	��������	  (8��  
��������*� ����������  and ��(�	��	�	#  and a 
few additional species: �	��������	  (��	�  
������	�*� $�������(�����	  (a single speci­
men), 7��������	�� &��������	���#� ��� 	���  
���	�  (=�	����	*� 	������  n. subg. n. sp. No­
twithstanding the presence of ��	�����	�#  it 
seems logical to leave this bed within the 
Convergens subzone, correlating it with bed 
12 of he Bas Auran section. Its upper sur­
face is deeply eroded, suggesting the exi­
stence of a non - depositional gap between 
the limestone - marl sequence and the over- 
lying black shales. This had already been



7� �� ? � 	) ��) �	� � ����� /) 	 � ) �� � � 0� ����� ���� 0����#� )������ ���������#� ������������ "�� *���� 7+�
����� S=�

S� ��? � 	) ��) �	� � ����� � � �$ �� ! �� � 1���������� ���� 0����#� )������ ���������#� ������������ "�� *���� 7+�
����� S=�

8� �� � ��) �	 � � ���� � *�����X+� /� � �� � � *H��������+�� ���� 0����#� &�/��� ���������#� (���������� ��"�
*���� 7T+�� V� S�� ����� S;�
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W���� �� � � � �"�� � � � �$ � �. � � 3��"���� (������#� &�/��� ���������#� (���������� ��"�� ����� ST�
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����� S;�
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