«ANNALES DU MUSEUM D'HISTOIRE NATURELLE DE NICE - TOME IV - 1976,

THE MID-CRETACEOUS OF THE UNITED KINGDOM

INTRODUCTION

The mid-Cretaceous sediments of the United Ki
and the south western margins of the Paris basin (Text-
figs. 1. 2) encompass what are historically the most widely
documented and discussed faunas and sequences of this
date. Many of the lithostratigraphic units stem from
William Smith and his contemporaries in ind, whilst
the Cretaceous takes its name from oc-
currence of coccolith micrites - chalks (Latin Creta) in this
area during the C ian to Maastrichtian interval. The
area also includes the type regions of two of the stages un-
der review in the current volume, the Cenomanian,

named
from the environs of Le Mans (Roman C, ) and
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the Turonian, named after Touraine in the southern part of

the area. The bulk of nnlirnphully significant macroin-
vertebrates, in particular i hinoid

brachiopods and bivalves were first described on the
basis of material from this region. In part because of this

long familiarity, there have been relatively few com-
prehensive faunal and biostrati ic revisions of these
areas until the last few years. the definitive accounts

of the Englishk Mid Upper Cretaceous stem from the
first decades of this century, whilst the revision of the
classic ammonite faunas of the Cenomanian and Turonian
of the whole area are still in progress - indeed,
of many of the important species of

Md‘(!)rbiny-ind-ﬁuwﬂdy.l-ﬁ such as
Collignoniceras woollgari (Mantell) and Romaniceras
deverianum (d'Orbigny) have never been adequately re-
figured, or indeed never figured at all (e.g. Pseudotissotia
ggllbnna' (d'Orbigny), “Ammonites” turonensis d'Or-
igny, Lewesiceras i
of others has
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Hartz and Bobemian Massifs, with the Massif Central
to the south linked to the north-west to the massif of Armo-
rica { Massif de Morvan), and Devon-Cornwall (Cornubia).
Several poorly known regions in the North Sea also display
massif-like characters, e.g. the Ringkébing-Fyn High and
the Mid North Sea High (Hevbroek et al. 1967, Kent
1975, Hancock and Scholle 1975). To the west .nd north,
the sites of the Caledonides in Scotland lrxlmdmg offshore
as the Shetland platform) western and northern England,
Wales and Ireland were a further complex of massifs
iwhose Cretaceous history is poorly understood, for their
Mesozoic cover was largely removed during the Tertiary),
whilst still further west lay Greenland, the Fannﬂnn \hnld

suggested that salt movement was initiated during the
Keuper, and continued intermittantly through the Jurassic,
Cretaceous and Tertiary. Halokinetic movements may lln.
have been a factor mﬁumma basin and swell areas in
some parts of the area of study, and be the origin of
.'mumlrmn features of the Norfolk Upper Cretaceous
(Peake and Hancock 1961) and the Cenomanian-Turonian
of south-west England (Lees and Tait 1946 ; Falcon and
Kent 1960).

basi if hat variable. Th
Massif Central and Ammnun Mnu( are thus linked by ;
shallow sill below the Straits of Poitou, whilst, in strikin
the northern boundary of the Hartz Massif i

and the extension of the Appalachians into N
and the Grand Banks. The role of now mmdnrdwrnp-nl
continental crust such as the Rockall Plateau, Porcupine
Bank, Drplhn Knoll, Flemish Cap and the Galicia Bank
during the late Cretaceous is not fully known.

These massifs dominated Mid- to Late Cretaceous
sedimentation in several ways. Many were islands, standing
above the Cretaceous sea for the whole perlod yet
were encroached on and sub d during ssion
with resultant cutoff of terriginous drhru. unh to be rv)llwL
nated during regression. Some, such as the Anqlv-Brdunl
Massif. influence sedimentation long after submergence
and relatively deep burial. 5

Approaches to Massif areas are generally marked
facies changes \discussed further below), with a passage
towards terrigenous clastic nqncn«l or calcarenitic and

w'hnll‘“":nbmﬂ'ged d‘: Igw
developing over wholly massifs. s
may also thin 1Tell-l|5' ; over massifs Upper
Cretaceous sequences are thus of the order of 100-200 m in
Ihlrlnu-.nndll\n\ be interrupted by condensed beds, non-

and disconformities, even though the massifs
thumd\n were, in general, tectonically passive.

Between these island-massif areas were basinal regions,

d\ submerged. and often subsiding, so that
tary successions are in general complete and of the
order of 400-500 m thickness. lnmemu-.nh-dmeeu-

ceeded rate of sediment y, and overall
: basinal areas are onlywpefmﬂytﬂaewdby
onnlwﬂrmqt—mvﬂum.

Wessex-Paris) Basin to the south.

Of more local effect, but nevertheless important, are deep
furrows within basins, generally mlf'lllll o npdnmed
blocks ; these are the g
Vo'qnlmb.-haelmebamqt:ﬁwupw

In basins, and on the sumerged flanks of massifs there
n-—rvnu-—-lhtknu‘.whiehunberehwdm

“.th pre. 4 e umous movements the

axes (e.g. Owen 1963, 197 1a;

Dr—-l 1970: Hart 1971). These areas of sedimen-
tary thinning, and local development of
shallow water facies are known by a v; of names, of

huhvbnunded (Hancock 1975), as is the southern boun
dary of the Mons Basin. The basin-massif boundary i
generally reflected in sedimentation patterns long after sub
mergence, and is often very constant. Thus the margins o
the AnxlurBrnbnnl Mlull. nubmerqrd dunng the lay
Albian, is deli by

ces and condensation until at least |he Santonian. Suﬁuly
the facies changes at the western margin of the Wesses
Basin in south-west England occured along the same lin

from Jurassic to late Cretaceous times in an area sub
merged since the late Triassic.
TECTONIC ACTIVITY

During the late Cretaceous, north-western Europe as
whole was characterised by an extremely low level of tec
tonic activity, and what is ised may be halokinetic it
origin. As a result, such movements as did occur, althougt
involving movements of hundreds of metres at maximum
produce spectacular results. In the northern Hartz, then
are Santonian conglomerates which are the result of th
rejuvenation of relief by fault uplifting (Hancock 1975). Ir
Northern Ireland block uplift of small areas of Palaeozok
basement led to the stripping of a Cenomanian to Turoniar
cover and its incorporation as intraclasts in
Santonian sediments (Hancock 1961). Northeast of the
Miinster Basin, uplift of the Lippisch Swell during
Coniacian times led to mass movement of Cenomanian t
Coniacian nedunenh into the Mﬂnlter Basin as a spec
tacular plex of slide (Voigt 1962)
Movements on this swell during Turonian times led to the

Eﬁdit emplacement of idites into the Pllnu'hlk o
southwest slope of the Osningen Hills. Less

dr its oceur in the Cunp-mnn of Beckum, whils
sm. e movements in Norfolk and south-west England
have already been referrec .o.

RFBRFSWE-TRANSGRNIVE HISTORY
R ition of wid, d during the lat
&mmammmmmds‘_um
l909i ln ha. hu ‘Cmunnun
and most rqadb

Albanlndf‘ lnnonh Europe at
qu.vmhovenllu extended at least into the
lalef'nmpa:‘un Tm-ﬁg 5 is a plot of the relativ

in the area from

theAlhunloMnnndnh based on data given by Han

codll‘)‘lSlpbnedoaduh te Cretaceous time scale given
byOlIndovx:luudCobbnnﬂ')?Sb

Actual rates of are difficult

lo_a-.lnthlalhmﬁ.u-oﬂ hrlup-wid.n-
ce in nonb-wm
C ol

the
nedy and Juignet 1974). Regression inferred,
however, mﬂn of o breaks in

F , one must jon the wid d

salt domes and walls extending across the North Sea area,

Waim """m,&""’ 1967 St 1909
et al. 90
nthollul‘)'ISD. G?'lnnnv.

wm.wwmmw Schott
1959). In the British parts of the North Sea, Kent (1967)

t o

m.dcmdulebedsorhudmndmph hnon

mmmdlnnﬂuhmkvdhdﬂﬁzlhlombl
the




the Upper Cretaceous as a whole, one reaches a figure of
(400 + 2-300 m) = 600700 m. sea level rise during the
Cenomanian to Maastrichtian interval. This transgression
is believed to have been the result of custatic sea level
changes related to a surge in rates of Cretaceous sea floor
preading, a mechanism first proposed by Hallam in 1963,
In 1973, Hays and Pitman marshalled evidence for a surge
between 80 and 110 million years ago, which they
correlated with the late Cretaceous transgression documen-
ted here. The problem of this approach is that caleulation
of rates of spreading depend on the time scale used, as
discussed by Baldwin et al. (1974). Since estimates of
spreading rate are based upon rather arbitrary subdivision
of the Cretaceous into stages of equal duration (Harland et
al. 1064) itis L-mbll'ﬂy unsafe to make too detailed a com-
parison. It is, however, of some interest that Hays and Pit-
man suggested a figure of 600 m for the overall rise in late
[Cretaceous sea level, a closely comparable figure 1o that
[deduced by Hancock (1975) and cited here. Explanation of
(the overall pattern of regression and transgression appears
10 be linked to plate movements and variation in

rates, but precise correlation must be taken as “not
[proven™ at present.

REGIONAL FACIES RELATIONSHIPS

One of the more striking features of the Upper
(retaceous sequences throughout western Europe is the
frequent reappearance, at widely separated points in space
and time, of a near identical facies. The English or French
geologist thus recognises the identical lithology,
tracefossils and  benthonic  pall ities in the
(enomanian Chalk Marl of southern England and its
wquivalent in the Boulonnais and the Turonian Teplice
Formation of Bohemia, or the bulk of the rhythmically
hedded Mid Cretaceous sequences of the Vocontian Trough
and Basses-Alpes. From this widespread occurrence of a
limited number of facies, often in a similar lateral and ver-
tical relationship to each other, one can generate a
relatively simple model of sedi i as il d
~chematically in Text-fig. 6.

Precisely what facies are recognised and their limits of
rlinillim (inherently 'g‘ndauaul illl%mny“::)eu ll:r;b-
initely  disputable. auffman (1967, h 0

4 ies and 52 different

ithologies in a similar exercise on Ipper

uccessions of the U.S. Western Interior, whilst Hancock
1075) recognises seventeen jor facies in western
‘urope. Table I summarises u’ﬁu. sedimentological
nd lithological features of the facies we would recognise in
he area of study, together with lists of some of the better
nown I Fuller descripti of the facies in
arious areas within and without those of our immediate

stratigraphically as massifs were submerged during tran-
sgression. The gl itic and nodular phosphate facies at
the base of the chalk sequence in southern “.n(lam‘l (Ken-
nedy and Garrison 1975) is Lower Cenomanian: in south-
west England it is Upper Cenomanian (Hancock 1969,
Kennedy i 1970).

Although individual facies are of zniversal oceurrence,

mminauy at mru' in times and in certain areas. Cross-

quartz sand facies are particularly widespread in

the Albian and Cenomanian, and dominate the succession

in Saxony and hern Bohemia. Chalks here appear

before the Early Cenomanian, although the facies squence
illustrated in Text-fig. 6 commenced during the Albian.

2. Some facies are typically basinal, e.g. marine clays.
whilst others typicaily formed over the submerged flank s of
massifs, as with burrowed calcarenites and calcarenitic san-
d Ithough bedded quartz sand facies occur

in either context.

3. In all settings, the ultimate facies is chalk. Chalks can
transgress all other facies, and rest on pre-Cretaceous rocks
down 1o P brian b . In most regions where this

of facies is th
Regressive sequences are pn:-l'v insignificant (e.g. the
temporary of calcareous sandstones we
uconitie facies and chalks in Sarthe)

BIOSTRATIGRAPHIC SUBDIVISIONS

Current bi igraphic subdivisions of the Albian and
Cenomanian stages in England and northern France are
y oo B ana o

based almost exclusively there has
A r X i . o
bivalves, little has been published on these groups, and
discussions below are therefore limited to the am-

:uhimhi 1954 ll:uSova is important
i ) in iet Union is too not
0 be mentioned.

A number of generalisations con be made about facies
istributions (Hancock 1975) :

l' I A2 1 ' : ——-' 4 1 IL, d I ‘.d’

tudy are : in Britain : Jukes-Browne & Hill (1900-1904), m-hﬂr-.v—‘dhﬂ
“asey (1961), Hancock (1961, 1969), Allen and N or ab of ites |, indeed virtually all other
1964), Kennedy (1969, 1970a, 1970b). D d iginally itic fossils) in the chalk facies which
1970), and Owen (1971) ; in northern France : Cayeux dmhhtdﬁ interval. Only in Sarthe and
1897, 1935, 1939-50), Dangeard (1951), Juignet (1968, Touraine, and at horizons elsewhere te.g. the English
1970, 1971), Kennedy & Juignet (1974) : in i s Chalk Rock) are ammonites a ?e- element of
larliére (1939, 1954), Calembert (1956) ; in the faunas. In q chinoi brachiopods and
vetherlands : Umbgrove (1926), Romein (1962), and inoceramid bivalves have been used since the first tentative
Felder (1974) ; in the Germanies : Kahrs (1927), Voigt subdivision of the Chalk seq and their fati
1929, 1963), Arnold (1964), Triger (1963, 1969), with d: ’_ i » is for the most part
l(illmi:n (1964), Kemper ll%u'i. and Diener lllml. unclear. as reviewed below
167b) ; in Poland : Ciedlifiski (1960), Pozaryski ( [N origivally aragonitic fossils in chalks
kowiak (1966), M. ki (1970, 1974). and Mar- IMA:::;:I. o Scop - ol Palutine of theiv
in;r:‘iki & Smisrw-hbi.:)nb 3 il;‘(‘a-ehnhvll:: IKO?: remains ; see Jelferies 1962, Hudson 1967, Kennedy
Soukup (1966) ; in mark : Hikansson et al. ( ) T y
od Surlyk & Birkelund (in press) ; in Sweden : Bromen  loa ho: ! there are ceoriain other probleme smociswed
1966), Christensen (1975) and un-Peterson (1975) fonmss fashe.




the Jurassic (Neumayr 1883, Uhlig 1911, Arkell 1956

the causal factors have uncertain. Hallam (1969,
1971, 1972) under prodding from Reid (1973), has now
rejected previous simplistic arguments suggesting tem-
perature and salinity as controls on faunal distribution, in-
voking rather the concepts of environmental stability and
sredictability (Sanders IW Bretsky and Lorenz 1969,
huudndl and Smith 1969, \Alrmmrlq 1, 1973). The
Boreal Realm is regarded as a region of high stress, due to
fluctuating temperature, salinity, environmental energy,
seasonal illumination and the like, in contrast to the stable
environment of the Tethyan Realm. The known
ralacogeography of the Jurassic, together with observed
Lun-l density ‘diversity changes fully support this con-
clusion. A similar division into distinct realms can be
traced through into  the early Cretaceous, and
biogeographic distributions during this interval are fully
reviewed by various authors in Hallam's (1973) Atlas of
f‘lhﬂnbmm:.r:rh) and the Boreal Lower Cretaceous
tedited by R. and P.F. Rawson 1974). The con-
tinuance of these llunal realms dunn¢ the early Cretaceous
results in the ion of the Albian
being based largely on hoplitid armmonites, of rather
limited geographic distribution (Owen 1971b, 1974), but
during the llle Ubun lu Cenomanian, faunas take on a
more ¢ bly as a result of the
declining M.phnr ndmm\ of the Boreal area and in-
creasing oceanic influences as the North Atlantic

Even in the Cenomanian, however, up to  95% (; am-
monites in some collections from the area of study are
dominated by the boreal genus Schloenbachia.

Within the Lower Cretaceous of the Boreal Realm,
provinces can also be recognised, affecting many groups, as
discussed by Jeletzky (197 l'. Owen 1974), Casey and
Rawson 1974) and others : in the Upper Cretaceous of
the immediate are of study, two broad sub provinces can al-
30 be recognised (Wright in Kermack 1954, Peake and Han-
cock 1961, Swokes 1975) characterised as follows (C.J.
Wood, personal communication ) :

l A southern subprovince, including the chalk areas of
An(ltr?n Bull in wlnch echinoderms are common

but i and b ites are a

! and ites (perhaps merely b of non-
preservation| scarce.

2. A north ding from northern

England through Germany and Poland into Eumpenn

Ru-l in whl:i rich b
and ¥ bl with inf

In the Angl-rl’aru Bum. al macrdnuml zonal scheme
based on b and like was
initiated by Hébert (on the basis of

sucessions in northern
France). and subsequently extended to Engl andbmems
(1875, 1876), Evans (1870), Rowe (1900-1908) and

There are been
this interval, but e..{ymkbysp.muozsb 1926)
ill widely cited in the literature (e.g. Muller and Schenk
. Jeletzky 1968, etc.) represents a combination of in-
ired guesswork and intuition : it relates o no real suc-
as is discussed below. Hancock (1959, 1969), Jef-
lennll%z I%.'ﬂdhu‘Iyllm 1970, I97llluve
for the C which
with modification, widely applicable ;: ammonites
mmmmn-i theTwonunehalklmlhnlonly
broad assemblages are recognised to date.

12
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ALBIAN

rent ammonite zones and subzoncs of the Albian
England and northern France are summarised in

. basis of this refined zonation in England is the
F. Spath (1923a-1943, 1923b, 1923¢, 1925)
modified by Casey (1950, 1957, 1959, 1961, in Smart et
Worssam and Taylor 1969), Owen (1958,

, 1963, 1971b) and Hancock (1965). In France, im-

£y
g

g.

portant contributi and are
Breistroffer (1947, 1965), Cayeux (1960), €
(1965a-b), P. Destombes (1970), J.P. and P, 1=
11938a-b, 1963) and P. Destombes and J.P. 1>
11965).

The base of the Albian is thus drawn below
meriella tardefurcata Zone ; Breistroffer (1947) a
(1961) provide full discussions on the relegatin
“nodosocostatum™ Zone or Clansayesian 1o (he
rather than the Albian.

It should be noted that the mammillatum
currently used is equivalent to the lower hall
Spath’s mammillaturm Zone (his monile Subzone
1961, p. 498) and that the index fossil of
puzosianus Subzone, does not range to the ham
eodentatus Subzone in the expa sequences of
de Bray and Aube (Owen IO'{ lbl Much of the Briw
millatum Zone is cond d, and the ; ol
the rarer species, known unly from the main mams
Zone nodule bed, in individual subzones is uncertas

Casey (1961, p. 498) has discussed the replac
D. inaequinodatum by Hoplites (Isohoplites) eode
a subzonal index on the basis of the latter's narroe
range and wider geographic distribution. The #s

of the remainder of the Middle AlN
exhaustively discussed by Owen (1971b, pp. | I8
are arguments for reference of the cristatum Subwe
base of the Upper Albian, a view tentatively followe
subzone of Mortoniceras (Mortoniceras) aequat
the top of the inflatumn Zone has been recognis
Spath’s work, but as noted by Casey (in Wors.
Taylor 1969, p. 28) records of the species from Nu
sed on misidentifications. Mortoniceras (Morts
altonense Breistroffer has been s ted an o
b for the Sub . but Owen (1976)
that it cannot be separated from the auritus Subs
authors to date have recognised two divisions
Stoliczkaia dispar Zone. An appraisal of knows
suggests that the fauna of the lower, substuderi S
Spath (e.g. 1923-1943) and others is no more tha
waerlshad assemblage of forms better known A
igher parts of the Zone, and subzonal division apy
wise at this time. Very mnﬂy Owen (1976) has re
subzones of the U Albian, particularly on the
sucessions in lhc eald nnd nrdulnte He alw
against Suhun-
theless, he dmmgulhen a Sulnone of Mors
rostratum between the auritus and inflatum S
which he places within the dispar Eomne Use of «
Vraconian for the dispar Zone (e.g. Drummond 19
be discouraged.

UPPER APTIAN
Hy hoplites jacobi Zone (
Hypacanthoplites jacobi (Collet)
H anglicus Casey

glic uuullem D

H anqlmu nudn Cuey

divided|

"

etal.

H. rubricosus tenuiformis Casey
H. rubricosus papillosus Casey
H. elegans (Frietel)

H cf. hanovrensis (Collet)

H. pricei
Z cf. spathi (Dutertre)
newul‘lolu Casey
H. simmsi (Forbes)
I,: :l':uuu (Fritel)
vatus mo tatus Ca:
H. . sarasini (Collet)

H. of. shcpllenlaccney
Nolaniceras aff. lwlnm (Seunes)



Rucillella cayeuxi Destombes et al.
Il.“:nvmxi moricei Destombes et al.
B. caveuxi wattei Destombes et al.

LOWER ALBIAN

Leymeriella tardefurcata Zone
Farnhamia farnhamensis Subzone

Hy /:arnnlh‘r:rlim anglicus Casey
H. milletioides Casey

H. corrugatus Casey

Farnhamia farnhamensis Casey
F. crassa C.

F. discoidalis Casey

F. fallax Casey

inadesmoceras sp.

Hy hoplites milletivides Sub
H. milletivides Casey
Leymeriella regularis Subzone

Pictetia depressa (Pictet and Campiche)
Fogaudryceras (Eogaudryceras) sp.
{coneceras neonisoides Casey
Douvilleiceras leigitonense Casey

1). loightonense pringlei Casey

D. pustulosum Casey

Hypacanthoplites cf. milletianus (d'Orbigny)
Levmeriella (Leymeriella) tardefurcata (d' )
1. (L.) tardefurcata intermedia Spath

(L..) tardefurcata densicostata Spath
(L.) regularis (Bruguiére) d'Orbigny sp.
(L.) consueta

(L..) consueta magna Casey

(L..) pseudoregularis Seitz

(1..) diabolus Casey

(L..) rudis C;

(1..) renascens Seitz

(L) ef. revili (Jacob)

. (Epileymeriella) cf. hitzeli ( Jacob)
Cleoniceras (Cleoniceras) antiquum Casey
(. (C.) morgani Spath

Anadesmoceras strangulatum Casey

A. subbaylei (Spath)

A. costatum Casey

A. tenue

A. nudum Casey
Douvilleiceras mammillatum Zone
S ia kitchini Sub
Hamites pseudattenuatus

Beudanticeras newtoni

e e e

D. mammillatum praecox
D. mammillatum aequinodum (Quenstedt)
D. leightonense Casey

Sn'nmun" kitchini
S. kitchini chalensis
S kitchini ovalis Casey

3. rotator Casey

5. rotator leightonensis Casey
”S. perinflata Breistroffer

C.(C.) strigosum Casey T
Anadesmoceras baylei {Jacob)

")+ uncertain horizon, not uncertain identification

Cleoniceras floridum Subzone
Protanisoceras (Protanisoceras) cantianum Spath
P. (P.) blancheti (Pictet and Campiche)
P. (P.) vaucherianum (Pictet )
P. (P.) acison  (d"Orbigny)
P. (P.) hengesti Casey
P. (Torquistylus) anglicum (Spath)
? Rossalites oweni Casey
Beudanticeras newtoni Casey
Beudanticeras  dupinianum (d'Orbigny)
B. dupinianurn evolutum Casey
’B. ‘::Dm:mm Casey
B. arduennense Brei -
? Uhlighella subornata C-r(v
2¢ hoplites sp. nov. ef. ki (Bogoslowsky )
Douvilleiceras mammillatum (Sehlotheim )
g. I::IUM inodum (Qu de
. mammillatum praecox Casey
D. leightonense pringlei Casey
D. orbignyi I:!m
D. alternans
D. mpuadmu’::?.ury
D. monile 1J. Sowerby)
D. pustulosum Casey
Sonneratia flava Casey
S. extremis Casey
S. parenti Jacob
Anahoplitoides of. gigas (Sinzow)
Cleoniceras (Cleoniceras) cleon (d'Orbingy )

?Pl:’-a;:-ummu-l-r

P.lr.)mg:z
P. (P.) cantianum
P. (P.) coptense Casey
P. (P.)
P. (P.) el. halleri (Pictet and i
T istylus) anglicum (Spath)
2 oweni Casey
lh-.-—‘d'&b.,
e _C-',
[ e
B.
B. arduennense Breistroffer
? Uhlighella subornata Casey
? Cymahoplites sp. nov. cf. kerensk 1 Bogoslowsky |
D. mammuillatum (Schlotheim)
a nillatum aequinodum \Qx de
mammillatum praecox Casey
D. scabrosum Casey
D. orbignyi Hyant
a“lm
J. )
Orohoplites raulinianus \d'Orbigny |
0. elegans (Spath)
O. polygonalis Casey
a : 'Cn-,
waltoni niger
? 0. icarus Casey

|
t



O). auritiformis planidorsatus Casey

0. glyphus Casey

0. subguersanti Cases

Sonneratia trigonalis Casey

S. parenti Jacob

Pseudosonneratia occidrntalis Casey
P. occidentalis pluricrstata Casey

P. crassa Casey

* Cleoniceras | Cleoniceras) cleon (d'Orbigny)
. (C.) quercifolium d Orbigny)

* Tegoceras gladiator (Bayle)

2 T. mosense (d'Orbigny )

? Oxvtropidoceras alticarinatum Spath
? Parengonoceras ebrayi (de Loriol)

Protchoplites { Hemi atia) p 7 Sub
Protanisoceras (Protanisoceras) raulinianum (d'Orbigny)
P. (P.) cantianum Spath
P. (P.) vaucherianum (Pictet)

2 P. (P.) hengesti Casey

Beudanticeras newtoni Casey

B. dupinianum (d'Orbigny)

B. dupinianum evolutum Casey

B. arduennense Breistroffer

B. laevigatum (). de C. Sowerby)

D. mammillatum (Schlotheim)

D. mammillav:em aequinodum (Quenstedt)
D. mammillatum praecox Casey

D. scabrosum Casey

D. orbignyi Hyatt

D. alternans Casey

Tetrahoplites cf. subquadratus 'Siazow)
Tetrahoplites dragunori Saveliev
Protohoplites | sensu lato) spp.
Protohoplites (Protohoplites) archiacianus (d'Orbigny)
P. (P.) latisulcatus |Sinzow)

P. (P.) michelinianus (d'Orbigny)

P. IP ) michelinianus costatus Casey

P. (Hemi ) p (dOrbigny)
P. (H.) cantianus Casey

P. (H.) gallicus ( Breistroffer)

Otohoplites raulinianus (d'Orbigny)

0. elegans (Spath)

0. guersanti (d'Orbigny)
0 guersanti semiglabrus Casey
oweni Casey

O ulmluau Casey

So
nu.n::::;"mphu id Orbgny!

? Cleoni (Cle ) cleon (d'Orbigny)
C. (C.) quercifolium (d'Orbigny)

MIDDLE ALBIAN
Hoplites (Hoplites), dentatus Zone
Hoplites (‘Isohoplites’) eod Sub

Pmuniloonu pp-

B. aff. dupinia umn':yf'c'a >
num
Bonarelli

B. sanctaecrucis

(tohoplites ? cunningtoni Spath

U mnmmnur Destombes et al.
litoides mimeticus (

Iluplnln (Isohuplites) steinmanni (Jacob)

H. (1.) eodentatus Casey

H. (L) spp.

Hoplites (Hoplites) caletanus Destombes et al.

H. (H.) spp.

Lyelliceras camatteanum (d'Orbigny)

L. pseudolyelli (Parona and Bonarelli)

L. hirsutum (Parona and Bonarelli)

L. huberianum (Pictet)

L. vaasti Destombes et al.

Brancoceras (Brancoceras) spp.

Lyelliceras lyelli Subzone

Hypophylloceras sp.
Protanisoceras (Protanisoceras) alternotuberculatum
(Leymerie )
P. (P.) barrense (Buvignier)
P. (P.) nodoneum (Buvignier)
P. (P.) moreanum (Buvignier)
P. (P.) spp.
Metahamites sp.
Pseudohelicoceras argonnensis (Bu
Beudanticeras laevigatum (J. de C.
B. sanctaecrucis Bonarelli
B. albense Breistroffer
Douvvilleiceras clerientinum (d'Orbigny)
C bumwux (Cl leomoerui dﬂmenu Spulh
Hoplites (Hoplites) d J. S y)
H. (H.) dentatus robusta Spath
H. (H.) dentatus densicostata Spath
H. (H.) dentatus sulcata Seitz
H. (H.) baylei Spath
H. (H.) bullatus Spath
H. (H.) bennetianus (J. de C. Sowerby)
H. (H.) spp.
Lyelliceras pseudolyelliYParvna and Bonarelli)
L. huberianum (Pictet!
L. lyelli (d'Orbigny)
L. lyelli ornatissima Ci:
L. raderaci (Pervinquiére)
L. cotteri Spath
L. hirsutum (Parona end Bonarelli)
{é.' gevreyi (Jacob)

-ancoceras [ Brancoceras) senequieri (d'Orbigny)
B. (B.) versicostatum lMldeln:l’
B. (B.) spp.
Eubrancoceras (Eub ) aeg ides (Steinma
E. (E.) spp.
Oxytropidoceras evansi Spath
0. spp.

hi

werhyi

Hoplites (Hoplites) spathi Subzone

Pictetia astieriana (d'Orbigny)
Hamites (Hamites) attenuatus J. Sowerby
Sowerby

*H. lHIrotuudm]

V. 6

(Pr ) spp.
nmhm sablieri (d'Orbigny)

Hopim (Hoplites) dentatus (J. Sowerby)
(H.) dentatus robusta Spath
(H.) dentatus densicostata Spath
(H.) dentatus sulcata Spath
(H.) spathi Brehtmll
(H.) persulcatus
(H.) paronai Spa
o
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H. (H.) rudis Parona and Bonarelli

H. (H.) dorsetensis Spath

H. (H.) canavarii Parona and Bonarelli
H. (H.) canavariformis Spath

H. (H.) spp.

Anahoplites osmingtonensis Owen

A. gri i Owen

A. evolutus Spath

A. mimeticus Spath

1. intermedius Spath

Fubrancoceras spp.

(O ytropidoceras roissyanum (d'Orbigny)
(). mirapelianum (d'Orbigny)

(). of. carbonarium (Gabb)

0. spp.

Maoysisovicsia delaruei (d'Orbigny)

M. comj a th

M. su uei Spath

Falloticeras proteus (d'Orbigny)

Euhoplites loricatus Zone
Anahoplites intermedius Subzone
To'lukonil;’l kitchini GKm:th
Hamites (Hamites) attenuatus J. Sowerby
H. (H.) rotundus J. Sowerby
H. (H.) tenuicostatus Spath
H. (H.) compressus Spath
. (H.) compressus gracilis Spath
H. (H.) gibbosus Spath .
Protank s s (J. Sowerby)

! as (He

P. (H.) flexuosum (d'Orbigny)

Pseudohelicoceras subcatenatum Spath

Falciferella milbournei Casey

Puzosia (Anapuzosia) provincialis (Parona and Bonareili}
['hligella derancei Casey

L. derancei erugata Casey

Desmoceras (Desmoceras) latidorsatum (Michelin)
Hoplites (Hoplites) canavariformis Spath ?

H. (H.) pretethydis h

H. (H.) dentatiformis

H. sxp.
Anahoplites osmingtonensis Owen
p ;0

Dimorphoplites nicbe Sub
Hamites (Hamites) attenuatus J. Sowerby
H. IH.IMJ.M

A planus inflata Spath
:. f::bm dﬁlr‘tl»ﬂa §

b ndens (]. Sowerby)
Dimorphoplites niobe Spath
Euhoplites pricei Spath
E. luricatus Spath
E. subtuberculatus Spath
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H. (H.) tenuis subacuaria Spath
Proturrilitoides densicostatus (Passendorfer)
Anahoplites planus (Mantell)

A. planus compressa Spath

A. planus inflata Spath

A, pianus discoidea Spath

A. planus gracilis Spath

A. splendens (. Sowerby)

Di ites biplicatus (Mantell)
D. parkinsoni Spath

D). tethydis (Bayle)

E. budlnnda bpnh
Mojsisovicsia equicostata Spath
Dipoloceras cornutum (Pictet)

Anahoplites daviesi Subzone
Hamites (Hamites) compressus J.
acilis

3
i

i
e

as cornutum (Pictet)

UPPER ALBIAN
Iclo"-mnie-ru_iuﬂuu: Zone

MM mmmmmm

£
'
i

slyfoafu IHWI -'tabhu (d'Orbigny)

Badwnnbﬁ&n& o Y
ulwphupb (Mantell) and
nus vars.
bpﬁum lll-'dll
silenus Spath
Metaclavites

commll’-mlloi%{

(Spath)

== caa

Hi

v

Euhoplites truncatus Spath
E. lautus (). Sowerby)
?E. loricatus Spath

N IPlarmnCane'v
offer

) jayeti B
Oxyrropu{wru unaamun th
SP‘ cornuta (Pictet)
anobeern cmumm (Brongniart)
D. corbulatum Spath
D. multispinosum Spath
D. fredricksburgense Scott britannicum Breistroffer
D. pamdoan Spath

wl:rmu (Parona & Bonarelli)

&Impim truncatus Spath
E. opalinus Spath

E. proboscideus (J. Sowerby)
E. armatus Spath

E. trapezoidalis Sp-t.ll

E. serotinus

* E. solenotus (

E. ockenotus lSoeIeyi

E. sublautus Spath

E, sublautus monacanthus Spath
E. subcrenatus Spath

Spath

th
iensis Spath
(Neophlycticeras) brottianum (d'Orbi
Spath

%%E

!

f
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(D) albense Spath

| (D.) albense transitorium Spath
hysteroceras (Goodhallites) goodhalli (J. Sowerby)
vars,

|, steroceras varicosum (). de C. Sowerby)
varicosum binodosum (Stieler)

binum (J. Sowerby)

subbinum Spath

carinatum Spa

carinatum ascendens Spath

orbignyi (Spath)

aff. choffati Spath

capricornu Spa

wudhelicoceras robertianum (d'Orbigny) & vars.
iohamites tuberculatus (J. Sowerby)
spiniger (). Sowerby)

subspiniger Spath

mites (Hamites) incurvatus Brown

(H.) maximus J. Sowerby

(H.) maximus rectus Brown

(H.) intermedius J. Sower

(H.) intermedius opalinus

(H.) intermedius distinctus

Hysteroceras varicosum Subzone
zosia (Puzosia) uﬁal@i Breistroffer
subparandieri Spath

hoplites planus (Mantell) & vars.
taclavites trifidus (Spath)

I. ? incertus Spath & vars,
Hamites (Psilohamnites) bouchardianus 4 Orbigny
Prychoceras (Mastigoceras) adpressum (). Sowerby)

Callihoplites auritus Subzone
Anahoplites planus (Mantell) & vars.
A. picteti Spath
A. u: nov.
pﬂ oplites gibbosus
Callihoplites catillus

(J. de C. Sowerby)
C. potternensis Spath
Spath

M. (M.) evolutum Spath

M. IM.) quadsri Spath

M. (Deiradoceras) cunningtoni Spath
(Spath)




Stoliczkaia dispar Tone
Phylloceras (Hypophylloceras) seresitense I’erv\nqlnén
Gaudryceras aff. madrasparanum (S
Tetragonites sp.
Scaphites l&'ap'mﬂl hugardianus d'Orbigny
S (80 si x Jukes-Browne
Mariella (Mariella) bergeri (Brongniart)
M. (M.) miliaris (Pictet & Campiche)
M. (M.) gresslvi (Pictet & Campiche)
M. (M.) cantabrigiensis {Jukes- )
M. (M.) nobilis (Jukes-Browne)
Ostlingoceras (Ostlingoceras) puzosianum (d'Orbigny)
Turrilitoides (Turrilitoides) hugardianus (d'Orbigny)
T. (T.) toucasi {Hébert & Munier-Chalmas)
Anisoceras (Anisoceras) armatum (J. Sowerby)
A. (A.) perarmatum Pictet & Campiche
A. (A.) saussureanum (Pictet)
A. (A.) exoticum Spath
A. (A.) jacobi Breistraffer tpu-m. Spath)
A. (4.) pseudoelegans Pictet & Campiche
Idiohamites dorsetensis Spath
I. elegantulus bpn
Hamites (St
(S.) venetzianus Pictet
(S.) duplic atus Pictet & Campiche
(S.) charpentieri Pictet
(S.) subvirgulatus Spath
(S.) ibex Spath
H. (S.) ptychoceratoides Spath
Lytohamites similis Casey
Lechites gaudini (Pictet & Campiche)
L. moreti Breistroffer

hgniart

) virgulatus B

;;?;;

-ﬁ' id

(Michelin) & vars.
Bonarelli)

- @ymnus Spal
C. advena Spath & vars.
C. acanthonotus Seeley) & vars.
C. atavus
C. paradoxus Spath & vars.

i

i
(Seeley) & vars.

) & vars

|
i
3

:
:

(d'Orbigny)

ISISISEE R i Tl
x
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Vo0

D. subfalcatus 1'svamvl

D. ai Spat
Hypbophm costosus Wright & Wright
H. campichei Spath

Spal
H. [nlrmu aurora Wright & Wright
Neophlycticeras (Neophlycticeras) sexangulatum (Seeley,
Stoliczkaia (Stoliczkaia) dispar (d'Orbigny)
S. (S.) rhamnonotus (Seeley)
S. (S.) notha (Seeley) & vars.
S. (S.) dorsetensis Spath & vars.
S IVilbu:rryu‘nInp.
Paradolphia prisca Casey
Engonoceras grimsdalei Spa
Mortoniceras lMarrmmvru) rostratum (J. Sowerby)
M. (M.) fallax Breistroffer |
M M) ys (Seeley) |
M . liani Qh-m% ac |
( rmumnl inflatum (Spath)
M. (D.) quadruumpl!" th) 25
M. (D.) postinflatum $ pclll
M. (D.) subquadratum S vars.
M. lCnnubnmm) ummpm Spath & vars
M. (C.) subsi)
M. (C.) minor lh & vm

Work on' o(d!:: 'mupo ol Albhn mmvilouil.
The followm( notes summarise whn is known of the my
important groups ; fuller faual lists for the Lower Alby
are given by Cney (1961} ; the fullest faunal lists §
higher parts of the stage remain those of Jukes-Brow
and Hill (1900) although Casey (in Smart et al., 1966)
reviewed the faunas of the Gault at Folkestone (Kes

Bivalvia. Inoceramids (see Kauffman, elsewhere th
volume) appear to be the most promising bivalve group
correlation purposes. Pnbluhed mlorlnnlon lhln

‘Inoceramus’ in the

and mammillatum Zones; ‘1.’ salomoni 1d'0rbi¢nyl Nd
ted to the mammillatum Zone, ‘I’ concentricus P:
rnngmgfmm !hebnedthedenunu Zonlflollnwpdi

The higher parts of the inflatum Zone and the disp
Zone yield inoceramids referred to ‘I'. Woods, |
tenuis Mantell and I. crippsi Mantell. work has be

published on these forms since Woods’ Monogra lll

1913), nor on the oysters, of considerable poten
dier facies.

Swinnerton (1955) w-pl\d the |

19‘;5' .:dbiln Cuayl (1961), Milbourne |

Hancock Spaeth (1974) provide further |

v all the belemnites from the Albian

our area belong to the genus Neohibolites . Milbourne |

Hancock 1965) that the varieties |

Swil should be el d to specific level, and outlis

certain ch in gross phology : no work

ol lysia.or_intraspecific_variation has bt

to this h . The state

thus indicates that Neohibolites minim

(Miller) from the tardefurcata Zone up into |

Arthropoda ; Decapoda and Cirripedia. Early work
and includes | |
(1852-1862), W (1921-1931), Darwin (1851) &



facies. Early work by Jones (1849, 1870), Jones and Hinde
(1890) and Chapman and Sherborn (1893) has been
revised by Kaye (1964, 1965) ; Hart (1974b) has provided
s provisional zonal scheme and summarised the
wratigraphic distribution of some commoner taxa, as
shown in Textfig. 7, and summarised below.

group is represented by G.intermedia and G. tormarpensis.
A Epistomina spinulifera (Reuss) (Pulvinulina
l,)ilmll fera  (Reuss) Chapman 1896 pl. 2, fig. lae),
Hoeglundina carpenteri (Reuss) (Pulvinulina carpenteri
(Reuss) Cha 1898, pl. 1, fig. 11a<) and Conorboides
!nmphgh“l lock) are found at this level they are not

(wtracoda are found in large bers throughout the
Gault Clay and at several levels they are even more abun-
dant than the Foraminiferida. The twenty -one species in-
cluded in Textfig. 7 are the most abundant. The majority
pre long-ranging forms (Cythereis corrigenda Kaye, C!-

of the fauna and the Subzone is
species (which also include

hereis reticulata Jones and Hinde, Cythereis th

riehel, Cytherella ovata (Roemer), Cytherella parallela

euss, Neocythere (Centrocythere) denticulata Ki'emm
INeocythere (Neocythere) vanveeni Mertens, Platcythereis
gaultina (Jones), Protocythere consobrina Triebel, Protocy-
here lineata (Chapman and Sherborn), Schuleridea
jonesiana (Bosquet), Veenia harrisiana (Jones) and do not
allow any very fine subdivision. Five broad zones are
becognised.
Jone A. eodentatus to intermedius Subzones

The Zone is characterised by a fauna dominated by the
kmall species Schuleridea brevis (Cornuel), together with
the much larger S. jonesiana.
.one B. Upper intermedius-daviesi Subzones.

The appearance of Dolocytheridea bosquetiana (Jones
hnd  Hinde), followed by C. ¢ is and

lonoceratina umb (W ); together with the
isappearance of S. brevis, marks the base of this Zone.
Fone C. cristatum lower auritus Subzones

Four species appear at about this level; the more reliable
ppear 10 be Cytherelloidea stricta (Jones and Hinde), and
['vthereis lurmannae Triebel, which together with Macroe-
pris simplex Chap are ly al in the

D. auritus Subzone

The fauna of Zone C continues with little change
t this Zone, but there is a noticeable difference in
h ) -

’

des Reuss: Chapmen 1892, pl. 5,
which A. macfadyeni is the most important.
Subzone 3ii - intermedius-niobe subzones

While the above fauna continues , E.
Thnﬂlen and chapmani (Ten Dam)
Pulvinulina carcolla ( )} Chapman 1898, pl. 1, fig.
9, and Pulvinulina elegans (d ) Chap 1898, pl.
1, fig. 8), together with H. carpenteri, are bund;
H. H. planispira also ot this level

h Quinqueloculi (Miliolina
venusta Karrer , 1891, pl. 9, figs. 56 and
e ci (d ) Che 1891, pl. 9. fig.

8). ‘Siphouvigerina® asperula (Chapman) (Sagrina asperula
Chapman 1896, pl. 12, fig. 1) is commonly found in the

Lenio k. subiiliariisbart P
The base of the zone is marked by the appearance of
Nod laria nodul. (Chapman) (Nubecularia

Chapman 1891, pl. 9, fig. 2) with Dorothia
G i is Berthelin :

t the ranging p ptentric an imp with pp of aty-
- ek pically Upper Albian laune which includes
E (Chapman) (Frondicularia
E. dispar Zone naeforms 1294, pl. 3, figs. 9-11), Spiroloculina
This Zone is mTh-d.z reduction of Cy- mnn. Sherborn and
elloidea chapmani (Jones Hinde) while at the same Tem Dam (Vaginulina
to be a P Chapman 1894, pl. 8, figs. 3-4), G. cenomanica, and H. in-
bers of C. stricta. There is also a marked reduction in Jri Ar same level the A. macfadyeni fauna is
of Cythereis folkestoneiensis ly reduced while H. chapmani disapp Although

with jions, are ab-
undllm‘tub—-l—-‘i:i"hluuldh'l'm

m ‘.L ?M_
With appearance of Citharineils
Marie in the centre of this transitional Zone the

A x et whish o Sl the e of
the Upper Gault Clay succession.



Zowe 6, Upper auritus Subzone and dispar Zone

The appearance of A. frankei and the planktonic species
G. bentonensis, Guembilitria  harrisi l‘npp-n. and
Heterohelix moremani (Cush ), with a cc
reduction in the numbers of C. pinnaeformis, ndmn'm- llm
final zone of the Gault Clay. Although the fauna is essen-
tially continuous lhmu(hou( this mlrr\-l two subzones can
be recognised and used for correl; purposes.

Subzone 6i - upper auritus Subzone

This subzone contains a fauna rich in large specimens of
G. bentonenesis.
Subzone 6ii - dipar Zone

A. sabulosa and A. chapmani occur in almost equal

numbers in this subzone. 4. frankei and C. b/ﬁun are
also more frequently en«unlm'd _as are specimens be-

Innmmd»l"-mﬂ\ Polymory (e.g. Globuli
spp.), with fistul i d at par-
ticular intervals.

Although this compl the as found at the

surface at Folkestone there is an added complication : in
some of the boreholes from the English Channel another

with the work of Hébert (1863, 1864, 1866, 1875)
suggested the following succession :

Craie & Inoceramus labiatus

et Ammonites nodosoides

Craie & Turrilites costatus

Craie & Turrilites tuberculatus

Glauconie & Turrilites bergeri
et Ammonites inflatus

In 1874, Hébert produced an account of the successiq
in both southern England and northern France, noting ¢
close similarities ; his work was extended by Chay
Barrois (1875, 1876) who, for the first time produce)
correlation of d’()rbuny s stages with divisions
by British ts e.g. Mantell (1818, 1822).
(1821) and Evans (1870). Barrois'succession was as folly

Turonien

(Craie marneuse)
Cénomanien

(Craie glauconiense)

Turonien Zone & Inoceramus labiatus
Zone & Belemnites plenus
C oy Zone & Holaster subglobosus

Zone & Pecten asper
Zone & Ammonites inflatus

and Hill (1896, 19=
used two divisions in &

Sub. R

Juk
rdmed hnmm work, and

cycle of sedimentation has been found b Sub 6ii
and the base of the overlying Cenomanian Glauconitic
Marl, which forms the base of the Lower Chalk.

b 6a (macrof; | ivak k )

This Subzone udlfﬁrull to place in either the Albian or
the Cenomanian.

Holaster subglobosus Zone
Schloenbachia varians Zone
These authors noted that Holaster subglobosus hadl
somewhat different distribution in Yorkshire and L.
colnshire and proposed a Zone of Offaster sphaericus as
alternative in this region.

The-e authors recognised a horizon characterised

The fauna the following indi . :
typically Albian species in Britain: 4. chap i A
sabulosa, A. frankei.

Be plenus  at the‘:?ollhﬂr subglobos
:.p‘uen'tul Zone, and this 3-fold division survived inm

ically Cenomanian species in Britain: Ar
xrm (Cushman), Plectina mariae (Franke), Flomn
sina intermedia Ten Dam,
Cushman.

As keeled plank species
Praeglobotruncana Bermnda appear in the overlying
Glauconitic Marl it would seem more correct (Bandy 1967)
lophced:-:thhUppaAlbbn.wm
some of the more impor
mm'!hpmﬂemumndemdﬂhhby&ehﬁ
that dn nu,onty the m md- discussion are

" At Folk it

Gaudryina austinana

hel.

ng to the genus

In northern France, Marie (1965, with references) has
similarly documented the distribution of Albian
Foraminiferida, reviewed earlier literature.

until today (although the position of the plem
Zone or Subzone has been disputed).

In France, the work ol Lennier (1867, 1882) in Has
Normandie, and Guéranger (1867), Triger (1869), B&
(1881) and Guillier (1886) in Sarthe and Maine led evs

tually to the t»nolntwololddivumbudo--

monites (de vre 1901) :

Turonien Zone & Mammites nodosoides
Zone & Acanthoceras rhotomages

Cénomanien Zone & Acanthoceras mantelli

Albien Supérieur Zone & Stolicskaia dispar

This subdivision is basically y and
u-eml"rmeeunnlva'yrmdy lneonlrut.lhﬁn-
mtwnulubun "‘..dllo‘unr -]
erent ranges in northern southern England,
erbllnl’uhnndlhnmekl%nhnmudd
thpmﬁdm«yiﬂahﬂ
varians is an (
Peake and H 1961, p. 299). As interpreted

o) .

*Jukes-Browne and Hill, it was used for all species of

genus Schloenbachia, which ranges throughout most of™
Cenomanian lnurpnudhhﬂudlhhﬂ
(BMNH C“%ZM. S. varisns is & Lower Cenomass

and
The work of L.F. Spath ll923c 1926) a -
Nannofossils. Gault lith first ised by major advance in the subdivision mdmmm
Murray andBla:hnnn (1898) and a mnﬁh C His 1923¢ sch hu'ollowu
o the fove & the Brish Gault has been published by  Upper C an  Motoicoceras pontier]
:‘;’* 1972 “d': bibliography). Mm:nmwz (Acanthoceratan)  Acanthoceras cenomanense
P m‘lu ’M“ zm (.W
gynm_r;hm.vai.bhdhﬁnnlhme e ly proposed et .
ierstein (1971). Work on non-calcareous :
+ Lower Cenomanian  Eu as euomphalum

-l fiumited. slthough some &y Schloenbachian) . faleatus
Coukmnndllnghullmhﬂlb-wy(lm 1970). :‘"‘",,,7"”"' Mantelliceras martimpreyi
mm.w e 2 2 d'h(\ * d 1 At il dh rll
England and the western parts of the Paris Basin began hkmime-uhllow-



Protacanthoceras compressum (Jukes-Browne)

Schloenbachia costata (Sharpe)

Forbesiceras sp. (aff. complanatum Mantell)

Calycoceras naviculare (Sharpe) non Mantell

Mantelliceras sp. aff. feraudianum Sharpe,
non

"Orbigny
Mantelliceras mantelli (J. Sowerby)

From the remainder of the part of this paper dealing
h the ()mmnlnhxn it is clg.r that Spath’s 'dloulun

an were still d P
in 1926 he produced a very prehensive zonal
e :

Subzones Old Zones
onian whitei
ammitan) pontieri plenus
ser Cenomanian vicinaie
q'lanlhu('frllllll subflexuosum subglobosus
rhotomagense
disdama upper varians
P (=euomphalus)
wer Cenomanian costatum lower varians
antelliceratan)  cantianum (= falcatus)
Stauronema carteri and
Pecten asper
pre-martii
per Albian dispar Pecten asper
urohoplitan) substuderi (pars.)

perhaps a somewhat doubtful fossil. but Mantelliceras sax-
bii (Sharpe) is a closely allied British species " (Speth
1926, p. 424).

Kennedy and Hancock (1971) have now shown that the
original martimpreyi Zone of Spath is well sbove the base
t:'ﬂ! gave Ventnor

i
i
:
i
i

by field evidence :
both species range down to the base of the Lower
C jan. Of more i is the equation of this part of
the C s gy .z'-'h"”?-'.
abundant above saxbii Zone faunas in the Isle Wight.

i
i
,:{J
i
f

|
?
i
H

f
ﬁ.
i
i
piféi

5 : Jeletzky 1968) and terms such as

are still in use. Kennedy (1969, lﬂlim
Hancock (1971) have discussed the flaws in this zona-
. which may be summarised as follows.

i
i
U]
ii[
4

i
i
K
il

§at

5. vicinaie Subzone

(1960) and Matsumoto, Sastry and Sarkar ( 1966}
.a--u- nature of Am-

England, Haute Normandie, Sarthe and
vhere (Juignet and Kennedy 1976 ; Hancock, Ken-
y and Klaumann 1972).

martimpreyi Subzone
Mantelliceras marti is easily confused with the
tened forms of the (probably later) couloni type :

icinalis as an index for the top of the Cenomanian ;

it is, in fact, a Lower Cenomanian form. Wright's (1956)
:(‘n—* Utaturiceras are Thomelites (W right
Kennedy in Juignet et al., 1973).

[~

The first satisfactory ammonite zonation of the
Cenomanian of England and northern France was
published by Hancock (19591 and was based the un-
puplished work of C.W. Wright in England, a revision
of the ites of the C in the type area
around Le Mans. The division was as follows
Upper C i Caly Zone
Middle C. i Acanth 1 Zone
Lower Cenomanian  Mantelliceras mantelli Zone

This broad zonal division has found general
and can be over the whole of western

=

(Christensen 1975, Marcinowski 1974) and bey

detailed work on the English Lower Chalk

(Kennedy 1969, 1970) and systemati- revisions of the am-
fauna (Kennedy and Hancock 1970, 1971 ; Ken-
nedy 1971) led 1o tentative divisions of the two
into a series of ‘assemblages’. These
i northern France (Kennedy

:

{
i
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:

i
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During the same period. R.P.S. Jefferies published his
extensive work on the faunas of the plenus *Subzone’
(1962, 1963). The unit was originally regarded as
Cenomanian by Jukes-Browne and Hill (1896, 1903) and
subsequent authors, until Spath (1920) referred it to the
Turonian on the basis of the Turonian aspect of the am-
monite fauna, and since this time, there have been widely
dlwr'ml views as to the precise position of the

T dary, as is discussed below un-
drr the Turonian stage. Our current view is o rqnd Jef-
feries *Metoicoceras geslinianum’ and ‘go TAM
together with a part of the succeeding Middle Chalk /
Craie Mameuse as Cenomanian, giving the following

zonation :

Seiponoceras gracile Zone

l,""" ) Eucalvcoceras pentagonum /
Cenomanian Calycoceras naviculare Zove
. Acanthoceras jukesbrownei Zone
'(‘,"ddl' . Turrilites acutus Zone
e Turrilites costatus Zone
Mantelliceras gr. dixoni Zone
Lower

Maatelliceras saxbii Zone
Hypoturrilites carcitanensis Zone

This basic succession is well established, and although
certain revisions of earlier zonal nomenclature have been
made as discussed below, the sequence of faunas is not in
dispute.

Cenomanian

rth.

named subgenus) survives into the Lower Cenomania
both England and northern France (Hancock 1959).

The ammonite fauna of the rumnlly recognised zon
the Cenomanian are as f

LOWER CENOMANIAN
Hypoturrilites carcitanensis assemblage
Schloenbachia varians and lh vnrietiu are dle 1
A
lrlloeen- such as Mnuhlhuru mlbﬂ J. Sw-'by‘
tubercul M I and M. ;
no more lhnn vn’hnh d a nngl: lreciub "

: b
carc wi

collignoni Spalh f 4 allrrulu.l 1Mlnle||l lnd vari
Anisoceras armatum (J. Sowerby), A. auberti |
vinquiére) and A. jacobi Breistroffer are typical. The (
plete fauna is as follows :

Anisoceras Mnumvrul armatum (J. Sowerby)

A. (A.)aff. jacobi Breistroffer

A. auberti Pervinquiére

Acompsoceras spp.

Austiniceras austeni (Sharpe)

Desmoceras latidorsatum (Michelin)

Euhystrichoceras nicasei (Coquand)

E. simplex Spath

E. constrictum Spath

Forbesiceras largilliertianum (d'Orbigny)

F. obtectum Ghlrpd
F.b

The base of the C

i stage in

Europe is thus characterised by the appearance of fhvenr
acanthoceratids including Mantelliceras, Sharpeiceras,
Paracalycoceras and Acompsoceras, together with an abun-
dance of Schioenbachia and the Hy-
poturrilites. There have been a number of records of the
precocious appearance of several of these genera associated
with dispar Zone ammonites, and whilst the existence of in-
termediate faunas is to be expected, a re-examination of
several of these records suggests that all require re-
mve!gluon Overmodnolwenﬂnl"nmpetlnburollhe
rked by a sharp and
&mnmmndnenhmdhunuwcurlﬁdwnmm
Albian sediments in burrow infills. Wright's (1947) and
Spath’s (1938) records of Schloenbachia from the dispar
Zone of the Dorset coast represent occurrences of this type
(Wright 1959, p. 766, see also Smart 1955), whilst Ken-
nedy (1971, p. 45) has noted occurrences of this type
elsewhere in Thomel's (1961) record of Schio-
enbachia from the Upper Albian of n“:lern Mariti-
mes may be a similar occurrence ( 1965, p.
136) ; we have been unable to reinvestigate Breistroffer’s
records of Albian Schloenbachia from La Fauge (Vercours)
and Follet's (1954) record from Saint-Armand-des-Hautes-
Terres (Eure) also merits reappraisal. Schloenbachia
nnlvaimmnevenlollhed-;urlonelpecuollhe
‘genera’ h and

CaMophm (which pmbably npn-ent a single variable
species only) by accentuation of the keel and mlnocch.n'u
in sculpture. Some individuals in our rom the
dnperm:c:lmmmmdnu'ummlMScuu 1973)

Py L S he

1d'0rb|;nyl

Hyphoplites arausionensis arausionensis (Hébert and
Munier-Chalmas)

H. arausionensis horridus Wright and Wright, and
transition forms

H. campichei (Spath)

H. of. falcatus (Mantell)

H. pseudofalcatus (Semenow)

Hypoturrilites gravesianus (d'Orbigny)

H. tberculatus (Bosc)

H. carcitanensis (Matheron)

H. mantelli (Sharpe)

Idiohamites alternatus (Mantell)

1. alternatus vectensis Spath

I. ellipticus (Mantell)

1. ellipticus radiatus Spath

I. collignoni Spath

L spp.

Lechites ? sp.

Mesogaudryceras leptonema (Sharpe)
Mariella (Mariella) cenomanensis (Schliiter)
M. (M.) essenensis (Geinitz)

M. (M.) lewesiensis (Spath)

M. manzelli (J. Sowerby)

Puzosia spp.

Scapkmnpl"h&Adkunund Winton)
Schloenbachia varians (J. Sowerby) and varicties
Sciponoceras roto Cieélifiski

i 9. nov.

Specimens of Stoliczkaia from this level i develop - dupli (Pictet and Campiche)
nuclei with ‘sub: Alicerine” (Kennedy 1971, Surpdaru laticlavium (Sharpe)
pl. 17, figs. 3a-b - Ta-b ; Kennedynndlhnmckl‘)?l pl. S. schlueteri Hyatt
81, figs. 11-13) and Albian Mantelliceras S. o. Spa
mantelliceras’ by Thomel (1968) uzb.sd upnn Ostlingoceras bechii (Sharpe)
such material. Larger ‘Submantelliceras’ saxbii from 0 pmu/ SEA
Provence recorded and figured by Thomel 1972, pl. 1, figs. (Boule, L and Thévenis
10-12 are, in our view, crushed ohahm the dor- Tmrﬁmlelwnhmilp.
pomml‘:uw . Clark ‘:';65 5 w4

primitivus 1, pl. 19, lantelliceras saxbii Assemblage Zone
i F g B 50 gy e - i

A final comment is to note that Stoliczkaia (as a new, un-

hi

genus, althow
ﬂ-udl«mmhu'nqummww Compr



antelliceras of the saxbii group - M. saxbii (Sharpe), M.
atnorense (iener) and M. tenue Spath - are more {re-
ent, although inflated forms like M. mantelli survive. The

jes of Idiohamites and Anisoceras, characteristic of the
reitanensis Zone have virtually disappeared. Hyphoplites
catus (Mantell) and related forms are locally common.

The launa is as follows :
omproceras sarthense (Guéranger)
renevieri (Sharpe)

P q

stiniceras austeni (Sharpe)

phoplites campichei Spath

falcatus falcatus (Mantell)

[ulcatus interpolatus Wright and Wright
curvatus (Mantell)

arausionensis (Hébert and Munier-Chalmas)
poturrilites aff. urdurmuu (Matheron)
mantelli (Sha

gravesianus (d Orbi‘nyi

tuberculatus (Bose)

ntelliceras mantelli (J. Sowerby)

costatum (Mantell)

cantinaum Spa

saxbii (Sharpe)

ventnorense (Diener)

tenue (Spath)

lloceras (Hypophylloceras) cf. seresitense Pervinquiére
ssia octosulcata (Sharpe)

»hm-: obliquus J. Sowerby

i, equalis J. Sowerby

onoceras spp.

peiceras laticlavium (Sharpe)
Mantelliceras dixoni Assemblage Zone

g.
1l

siphonal tubercles even when ju
selected as zonal index until the fauna has

ted ; a more satisfactory species may be M. or-
i (Collignon).

. mantelli (J. Sowerby)
alycoceras spp.
nbachia

bachia coupei | Brongniart) and vm-wm
ammonite, whilst the first 4 h
se (Brongniart) and
(Brongniart) group appear.
abundant, and floods of Seiponoceras baculoide lwi
appear towards the top of the zone.
The fauna is :
Acanthoceras rh
A rhotomagense aubﬂnmum Spath
A. rhotomagense sussexiense (Mantell)
: rhmammm rhulum Kmmdy and Hancock

A. bassae Kmmdy and Hnmod ]
Austiniceras austeni (Sharpe)

rh B o

spp.
Acompsoceras essendiense (Schliiter)
A. sarthense (Guéranger)
A. spp.
Desmoceras latidorsatum (Michelin)
g:-uu&ywu involvulum (Stoliczka) ON(.-.-O”
por irabile | Arch daky) ( =

licatile (). S ok

as p

A pp-

F i largillier (d'Orbigny)
F. obtectum (Sharpe)

Hypocurriﬁk: ,nmi:w Ld'()rbﬁ-yl

y)

d the Cenomanian and the
~ There is either .Hvdy L4
nian age.
‘“Iuence.lw.uh ind “.J
Sch




Acanthocer as jukesbrownei Assemblage Zone

This zone is characterised by the a rance of large
Acanthoceras characterised by coarse, distant alternately
long and short ribs - Acanthoceras jukesbrownei Spath and
A. whitei Matsumoto.

Acanthoceras jukesbrownei Spath

A. whitei Masumoto

A. spp.

Austiniceras austeni (Sharpe)
Acompsoceras sarthense (Guéranger)
Calycoceras choffati \Kossmat)

C. cenomanense (d'Archiac)

C. boulei Collignon

C. aff. gentoni ( Brongniart)

C. ex. gr. newboldi (Kossmat)

C. (Lotzeites) sp.

Protacanthoceras spp. nov.

Scaphites equalis J. Sowerby

S obliquus ). Sowerby
Eucalveoceras gothicum (Kossmat)
Hamites (Scomohamites) simplex d"Orbigny
Turrilites acutus Passy

T.costatus Lamarck
T.scheuchzerianus Bosc
Sciponoceras sp

UPPER CENOMANIAN

Calveoceras naviculare was used by Hancock (1959) as
an index for a zone broadly equivalent to the whole of the
Upper Cenomanian substage. Jefferies (1962, 1963) in-
troduced Zones of Metoicoceras geslinianum (below)
and Metoicoceras gourdoni (above) within his ‘plenus
Subzone’. Subsequently Kennedy and Juignet (1973) and
Juignet et al (1973) poigged out that there was an un-
named interval, which should be included in the
Cenomanian, above the plenus Zone and below the first ap-
pearance of typically Turonian ammonites such as Mam-
mites. Fagesia and Metasigaloceras. This led to the
following zonation of the Upper Cenomanian:

un-named interval (‘Horizon A")
Metoicoceras gourdoni Zone
Metgicoceras geslinianum Zone
Calycoceras naviculare Zone

Thomel (1972, 1973) has pointed out that, in southern
France, C, naviculare is commonest in the plenus
Zone:; indeed. he has used the term naviculare Zone for this
latter interval.

In view of these two different usages of the term
naviculare Zone, Juignet and Kennedy (1977) hnve
proposed a Eucalycoceras pentagonum assemblage Zone
-nplmmnllath:mrularelomuu-dbyhmdy
(1969-71) and Juignet et al (1973) in the Anglo-Paris
Basin. Although E. pentagonum (Jukes-Browne) is a
somewhat uncommon species and restricted to the upper
part of its zone, u.ppemmbe-uuublemdnlorthn
nn-nnblngewnemllutnn 1. readily recognisable; 2. its

horizon is well known 3. the species is
geographically widespread. However, the two authors of
this paper disagree on the name for this zone : J.M.H.
wishes to retain a naviculare Zone, W.J.K. wishes to use a
pentagonum Zone.

The subdivisions of the plenus Zooeonmnml

rhotomagense Zones, and with them, will probably sery,
standards for broad global zonation of the Cenomay
stage. Definition of finer, more restricted, north,
Fumpun dhhm of the pvnumluun/umwlm.

Zones, in other word,
Ilw Inul i (e. g carci is, saxbii, diy
costatus, acutus and jukesbrownei l-emblm Zoney
England and northern France) must await further stud,
faunas from both southern England and Sarthe.

Eucalycoceras pe / Caly
assemblage Zone
This zone is characterised by the frequent occurrens
Calycoceras sensu stricto, e. g. the naviculare
rarity of Acanthoceras other than A. hippocastanum (]
C. Sowerby) and the presence of Schloenbachia lyms
Spath, Eucalycoceras pentagonum (Jukes-Browy
Protacanthoceras the compressum (Jukes-Brow
group and diverse Thomelites. Calycoceras naview
(Mantell) is not infrequent in the higher parts of this 2
in southern England, but in northern France, is comme
in the lower part of the ing zone. The fauna includ

Acanthoceras hippocastanum (J. de C. Sowerby)
Austiniceras austeni (Sharpe)
Calycoceras naviculare (Mantell)
C. bruni (Fabre)
C. guerangeri (Spath)
C. aff. newboldi (Kossmat) and vars.
C. (Lotzeites) aberrans (Kossmat)
C. (L.). spp.
Euomphaloceras euomphalum GShlrpel
Protacanthoceras ¢ )
5 bunburianum lshlrpd
Mdaulvmmn of. lattense (Thomel)
Pseudocalycoceras
Thomelites umuyla%mm
T.prerusticum (Thomel)
T.spp. nov.
Forbesiceras spp. nov.
Sch ia lymense Spath

equalis J. Sowerby
S. obliquus J. Sowerby
Hamites (Stomohamites) spp.
Sciponoceras spp.

Seip eracile assemblage Zone
Thhnn-ullh-mheh;nauh«lbythem
nlSapoumrumnb Kanabi

Allocrioceras, with M uth-on

of normally coiled i current isi l
bvires Miooi T ¢s th
gourdoni (de G M. b i (de G
petraschecki (de G )\ M. di '1de"

and M. pontieri Leriche are all variants, and
of Metoicoceras geslinianum (d" Orbi'n )=
Melontmru whitei Hyatt and many other New é

scale into Zones of M. geslinianum below and M. g
above cannot be maintained. To avoid confusion we
therefore propose Sciponoceras gracile (Shumard) as an in-
dnlmnbro.dmmwhwhm:hdnnmonlydle
geslinianum and gourdoni Zones (of Jefferies 1962, 1963,
and others), bu!.llonAO‘jwe!l“|973'lﬂo
which S. gracile ranges. This zone is believed to correspond
to the Zone of S. gracile used in North America.

The pentagonum /naviculare and gracile assemblage
Zones compare in status to the classic mantelli and

The fauna includes :

Scip gracile (Sh d)

;‘ 7 geslini ld'%' y)
2o - z ( )

g o latum (Sh agin

Calycoceras naviculare (Mantell) (acme low in Zone)
':' udum:n:n 'Or:)'n

‘ascoceras d y) (low in zone)
Lytodiscoides sp
Hmuta l&onwlumuu 7I sp

&M



Barnes (19591, Bukry 11969), Caratini (1903), Noél
119591 and Stover 19601 whilst other groups are described
by Aubry 11970, 1972) and Bignot and Lezard (1974).
Little progress has been made in the application of these
groups as biostratigraphic indices.

TURONIAN. Zonal subdivision of the Taronian of
England and the western part of the, Paris Basin again
began with the work of Hébert (1863, 1864, 18606, 1874,
18750, but it was Barrois (1875, 1876) who proposed the
system which still finds widespread use today.

Senonian Zone & Micraster cortestudinarium
Zone & Holaster planus

Turonian Zone & Terebratulina gracilis
Zone & Inoceramus labiatus

Cenomanian Zone & Belemnites plenus

This threefold division was applied and extended in
England by the Geological Survey. and was used by Jukes-
Browne and Hill (1903) and Rowe (1900-1908).  Or-
birhynchia (Rhynchonella) cuvieri has been used as an
alternative index for the labistus Zone, whilst
Terebratulina ‘gracilis’ has been replaced by T. lata as a
zonal index, the true T. gracilis being restricted to the late
Campanian.

These zonal divisions survive to the present. Lack of
work on inoceramids, echinoids, brachiopods, together with
a scarcity of ammonites, result in a scheme which is far less
uu«hﬂm than the -mmnmh zonations of the Albian and
Ce

The Turonian stage was introduced by d'Orbigny in
1842, but in 1847 he made the lower part of this the
Cenomanian stage, and thus limited the Turonian to the
upper part of his onglml stage. He listed fossils from the
Turonian in 1850, and in 1852 designated the type area as
lying between Saumur fon the River Loire) and Mon-
trichard (on the River Cher). The geographical limitation
ul the type area has been ignored by most subsequent

logists. In 1959, Lecointre, in a paper specifically on the
type Turonian, laid emphasis on the valley as far east
as Fretevou, which has led Butt (1966) and Bellier (1971)
wrelerlnlhechervnlkyudntypeml.-ndwmclude
sections outside d'Orbigny’s definition. To confuse matters
further, many geologists have placed two members - the
Sables de Bousse and the Craie & Terebratella caran-
tonensis - wnhmlheb‘ulplnuldleTumnnne g. Triger,
1869 ; Guillier 1886 ; Delaunay 1934 ; Lecointre 1959
(but not 1947, nor inSomny 1957) the Sables de Bousse
does not occur in Touraine ; the Craie & Terebratella
is (which , as originally defined by Triger in
IMOmdMedlheS.NudeBwuelunmmlorlhe
bwnmtbedofll\cCh-lkundkullynnlheSmhe where
it is rich in no such brachiopod
rich basement bed to the Chalk has beeu recorded from
Touraine.

The lowest formation of the type Turonian that falls
wihhthedd’niliouold'(}blgn and as mapped by
Alcaydé (1968, 1970, 1971, - Ihe Craie Marneuse.
A the few d from this are Mam-

) Traceable as far afield as Europe, North and§
America, Madagascar and Japan,

This definition is adopted here, since the correlati
have made are based essentially upon macrofaunas,
jections to this procedure may be forthcoming
phlkmphnrnlnr other grounds and a discusison of the
ficulties is presented elsewhere.

The characterisation of the Cenomanian - T
boundary in the type areas for the stages on the
canid (planktonic foraminifera) scale is still subject to
uncertainties, despite the recent work of Butt (]
Marks (1967) and Br-lller (1971). ll is well es

among microp that
botruncanid species can be nmgn-rd about the hJ
the C ian-Turonian boundary in most regions o
World in the circum-global belt representing present
latitudes up to 50°. This sequence includes two nf
elements of stratigraphical value :
(1) the upper part of the range of the genus Rotalipw
(I1) the basal part of the range of the earliest “‘twin{
led” Globotrucana. have recently been g
ped under the new subgenus Praeglobotrung
(Dicarinella)

There is some overlap of these two elements in
which takes place in Britain in the Plenus Marls ||
Dilley, personal communication). The overlap
however, yet to be noted in !hv type mlu.'"lei‘m
Chalk contains species of “‘Dicarinella”, (Butt |
Bellier, 1971) but Rotalipora has not been recorded wi
the type sections of ellhfr lhe Cﬂmmamln or Tlli
Marks (1967) has ds i fron|
Middle Cenomanian of Sarthe, pmum-bly some
below its extinction level. Overall, the evidence is at pry
inadequate for precise placing of the basal part d!

the globotruncani

Fretevou Chalk in id scale but on

evidence would appear tq be at a level younger than
tinction of Rotalipora cushmani and older than the eaf
occurrence of Globotruncana helvetica, a world
Turonian index form in Tethyan sequences which has}
reliably reported from the Low Countries (Moork
1967) and also in southern Britain (F.C. Dilley, in litt|

Additional difficulties arise in considering the seque
relniomhipl of globou'unclnld taxa about |
C T dary in devek
¥ | (-um- of hern France. |
thault (i in Punlnull et O'al lL‘)Ml .ubnhh’

the Fosse V i against an based 2
stratigraphy developed by Thomel (1962, 1965, in|
thault et al. 1966). It is not clear how precisely the
studies are integrated in terms of the actual field sect
but the overlap of “Dicarinella” and the last Rotalips
demonstrated as low as the ‘geslinianum’ Zone

nhghdy below this. Later, un worl

helvdia to overlap with the last Roalipora in
" Zone. are confirmed,

n'mil 2 ‘sll.L- M' . r‘ 1,

auct. (Lecointre, 1947), but more

labiatus (Schlotheim). Thuelo-kilwﬂn(lhefor-
mation falls into the used Zone of Inoceramus
labiatus, whose base is known to coincide elsewhere with
the base of the Zone of Mammites nodosoides |Kennedy
and Juignet, 1973 ; Juignet, Kennedy and Wright, l973b
Defining the base of the Turonian on the appearance in
Pty o the & ) s 7 p

lineages seems to the most satisfactory, as it is :

I) _ Adequately defined on the basis of several
stratigraphically important groups.
II) A level of significant macrofaunal tirnover.

S If these fi
in northern Europe generally
pmmt.ddmonnlpmbbmn.

In Britain the base of the Turonian has been drawn
1 mbmdlbelomol&ipumrugua’bw
in this paper (Spath 1926, Wright and W
1951, Jefferies 1962, 1963, and current pueﬁud
Institute of | Sciences), although this hot
hubeenv-rimﬂynlkdﬂnhudlhmm
whitei, po:mm ormlmlanum Zone Several aul
have included the ‘S of A
rgitgzhthdrlooedlmmhbum.ql‘
2) Betweenbeds 4 and 5 of Jefferies (1962) in the m




-m.nhurpru juddi (Barrois & Guerne (at top of zone)
atinoceras? sp (high in zone)

formation on Cenomanian Foraminiferida in the area of
study, in large part based on work associated with the
Channel Tunnel project. Some twelve divisions are

gised by Carter (in Bruckshaw, Goguel, Harding and
Malcor 1961) and Hart (1970: Unpublished Ph. D.
Thnm IAmdun University) -nd have been the basis of cer-
tain di on the of the Ce ian (Car-
ter and Hmmdnr—-mochmndv 1969, Hart 1971,
I'l'l’! ac, in pnp-nmb as has work on benthonie/

salvia. As with the Albian, inoceramid b:v.lveu are of
at umuguphw potential. E.G. Kauffman is currently
\dying Cenomanian inoceramids from the region, and his
sk is summarised elsewhere in this volume.

» satisfactory information is available on other bivalve
yups although oysters of the Pycnodonte (Phrygrava)
sicularis (Lamarck) and Rhynchostreon columba
amarck) groups have great potential.

leoidea. F rh most of the
nomanian ul the area. Neohibolites minimus (Miller) oc-
rs rarely in the H. carcitanensis assemblage Zone ; Ac-
ocamax primus Archangelsky is also rare, but ranges
ym the Lower to Middle Cenomanian, being most
quently found in the costatus Zone. Actinocamax plenus
lainville) is restricted to the middle of the gracile Zone.

The r ining C bel ite, Bele

weri Crick is probably of Middle C: ian age.
achiopoda. Monographs by Sahni (1929) on
ehratulides, Pettitt (1950, 1954) on rhyndmnellidn.
en (1062, 1968, 1970) on Cyclothyris, rhynchonellides

ratios le.g. Hart 1973 be). No detaile are
pubhnhcd to date. The base of the Cenomanian is marked
by the appearance of elements of ihe Praeglobotruncana
delrivensis (Plummer)/ Rotalipora evoluta Sigal fauna of
Pessagno  (1967). Hart (1973b) suggests

amabilis Loeblich and Tappan, Praeglobotruncana
delrivensis (Plummer), Ilrrl;:oluvlln delrivensis and
Kotalipora evoluts Sigal as typical plankionic markers.
and  Arenchulimina  anglica C . Flouresina in-
termedia Ten Dam, Gaudryina austiniana Cushman,
Gavelinella baltica B G. e ica |Brotzen) and
Plectina pariae Franke as typical benthonic forms. Above,
no recent faunal lists or ranges are available, although much
information of the English faunas is given by Jefferies
(1962) and Burnaby (1962). In northern France, the work
of Marks (1967a-b, 1968) and Magné and Polviche
(1961) are particularly relevant.

Llr(rr brmhnn-: Fnt.nn‘endn have also received
Douglass (1960) and
Hcﬁnll')ﬁlr "mll‘)"l 1973a) has discussed the scat-
tered British records of forms referred w0 . concava (La-
marck, known from Wilmington, Dunscombe, W olborough,
Babcombe (Devon) and Antrim (Ireland). The Marnes &
Orbitolites de Ballon (Sarthe) are, of course the source of
the first described material of the group. which occur
widely in northern France. Hart regards all occurrences as
indicative of an early Cenomanian date.

~: fossils, C . I lank

7 Pettitt are
-impvudnndnguablom Ju-‘l%lld!-

but
erally huen Iuid and llu- of limited m

Py

nevier and i L b
el is the d Middle C i ber of
genus, whilst H. trecensis Leymerie ranges from Lower
Upper C i L (Lamarck)
typically Lower C: i b ypically

- and Triger (1855-1869), Delaunay (1934) and

(1974) and in Touraine by Lecointre (1947). There
1o contemporary work on asteroids, marginals
ubiquitous in many facies.

from England and northern France has b—-‘n—‘h
Cnl--llll@nOIWl.Cl-b.anﬁ'ﬂ” b
Davey, Downie, and Williams (1966) and Davey
1I969 197('.. p-ulyynﬂ&«- ulp-r

nl-h-n- Thp-d—.-lm-—lvm

"’"75$d hpha, _are J ioti, Mierhy
untly M. inconspicuum) and the Hy-
Mr—-—a”

Correlations have been pted on the basis of propor-
tional abundances of various taxa (Davey 1970, pp. 384-
m‘rﬂ lh-hh dthcm has been

b 7-,‘, "‘LA ichoph

usa-dw,..: hh- rhed

app of P. infu des, the top by the

last appearance of D. perforatum and C. reticulata, whilst

H. var. M i lare make their

appearance at the top of the subsone. Davey (1969,
1970) failed to i

» English
en by Wright and Collins (1973).
raminiferida. There is extensive unpublished in-

Ib. Sub of Pala . -
Dn-yhb.n-lb-hn-nrhnlb..-dbybup
ndbllpbp

Ihu pp E:HJ phaeridi P
. o 0 of Chissophawidiom A st e Sl
of which being marked by the disapp of E. sp the top
by the disapp of six distinetive species. of which €.
huguonioti, L. siphonoph are the mos!

Cenomanian crabs is important.

Cal P 1) 2hs snd sheb

doliths have been described by Black (1967, Black and



of the Plenus Marls, which corresponds with the
disappearance of Rotalipora cushmani (Wood 1965,
Hart in Stinton 1971 ; see also Magné and Polveche
1961). This horizon lies within Jefferie’s Zone of
Metoicoceras gourdoni.
The base of the Middle Chalk = the base of the
Melbourn Rock (Jukes-Browne and Hill 1903, with
references). It has been commonly assumed that this
coincides with the base of the Zone of Inoceramus
labiatus.
Not only have different meanings been given to the base
the labiatus Zone, but it is now known from the work of

The base of the Coniacian is widely taken as the base of
Grossouvre's (1901) Barroisiceras haberfellneri Zone,
ined by the occurrence of such ammonites as
roniceras subtricarinatum. P. westphalicum, B. haber-
Ineri, Peroniceras westphalicum, Scaphites meslei, S.
herti and like. Because these forms are absent in the
Iks of northern France and England, correlation has
avs been difficult.

M, : dosoides (Schlothei

Plesiovascoceras catinum (Mantell)
Fagesia pachydiscoides Spath
Metasigaloceras rusticum (J. Sowerby)
Lewesiceras lewesiense (Mantell)
Austiniceras austeni (Sharpe)
The woollgari Zone is equivalent to the bulk of the
English lata Zone ; ammonites include :
;MWM woollgari (Mantell)
. 8p.
Lewesiceras lewesiense (Mantell)
Austiniceras austeni (Sharpe}
mmhﬁwmhmpﬂd*hh
and the planus Zone, including the rich ite assem-
blage known from the Chalk Rock (the socalled
reussianum fauna).

The ammonites from these levels include :
Subprionocyclus neptuni (Geinitz)

S. eristatus
.;l'mrmab

De Gr re (1901) considered that the p
niacian was the equivalent of the Craie (Zone) a
icraster decipiens and the lower part of the Craie (Zone)
ficraster coranguinum in the northern part of the Paris
<in. Since in England M. decipiens does not become com-
n until several metres abuve the base of the classic
icraster cortestudinarium Zone, it is 'rub-bh that the
se of the Coniacian is around the level of the -

ween the i

of Micraster normanniae A
ipiens as used by Stokes (1975). The base of Coniacian
uld fall within the M. cortestudinarium Zone, rather
n at the base where it has been traditionally placed by
glish geologists.

Cenomanian stages.

s N | 2 ) lati

Inte of
Turonian stems from the work of de Grossouvre (1901)
the ammonites of the type area and elsewhere in France:
Upper Romaniceras deveriai Zone
ronian Middle Romaniceras ornatissimum and
R. bizeti Zones
Lower Mammites nodosoides Zone

maniceras is, however, rather rare over most of the

glo Paris Basin, certain A 1 dif-
Ities (Wright, 1959, p. 768) and in consequence, a sim-
division into been

2. Colli; i lgari blage Zone

W TR T ags None

The nodosoides assemblage Zone is well in
English labiatus Zone. Watinoceras (Hen-
m) and Neocardioceras ? occur at the base, whilst
way above the base of the assemblage zone one finds :

Sehwynoceras (d'Orbigny)
In other areas, the Tuffean de Bourré yields what ap-
pearstobe a h ange including :
M%‘m" L

(R. ornatissimum (Stoliczka) may have priority |

ia galliennei |d '

S ? papale (d'Orbigny)

A 5" onnties Sevny
‘P." turoniensis Sornay




Coleiodea. This group is virtually unknown from the
Turonian of the region.

Bivalvia. As with the C :m-mnun m-m-m-d bivalves ap-
pear very p hic indicators, but
unfortunately no dmnl«l work has been published to date.
Ir. E.G. Kauffman's preliminary observations are pu-
blished elsewhere in this volume.

Data on other bivalve nuupu suggests a limited
stratigraphic value, although the oysters, noubly pyc-
nodontids and the Rhynchostreon so abundant in Tuffeau
facies, have great pocmml
Brachiopoda. The chief sources of information remain Sah-
ni (1920) and Pettitt (1950, 1954). both rhynchonellids and
terebratulids are common at many levels, as is
Terebratulina. Ranges given in the literature are for the
most part meaningless and taxonomic revision is urgently
needed.

Echinodermata. Echinoids are frequently common in
chalk facies. Conulus may have some stratigraphic poten-
tial (e.g. Popiel-Barczyk 1958) as may Holaster species,
although Holaster (Sternotaxis) planus (Mantell) ranges
throughout the stage. The Micraster present the most
satisfactory group for stratigraphic subdivision, and Stokes
has recently provided revised determinations on ranges.
The Micraster recorded by Rowe (1899) and Kermack
(1054) are referred to the genus Epiaster by Stokes : the
typical lata Zone species is a small form of "Micraster cor-
bovis Forbes. Ahrplmdthnwoecunkmmthr
planus Zove, by M.
leskei des Moulins and Epiaster michelini. Large forms of
leskei extend throughout the planus Zone, with transitions
to M. normanniae at the top of the Zone : M. normanniae
itself is common in its Zone. Early forms of M. decipiens
(Bayle! occur in the normanniae Zone, but are narrower
than typical Coniacian individuals.

There is no recent work on the ubiquitous asteroid

Arthropoda. There is no recent work oa Ostracoda. Other
groups are too rare to be of value.

Foraminiferida. Although the Foraminiferida of the type
Tmhvgbmmnedby!mll‘)ﬂ?l_mdw

ety S T
in the Turonian. The base of the lower Scriniodinium
pculalomuhwn-nnodnulylbovethhnnp-
P bli Gm"hpmml.
H. siph _,‘ lata var. and M.
Mum,ihtz)u bylhh:.nppunnee:s

enm-pmduo lower the
vy The Cyclonepheli -.,PT ur

pp of S. la, the top at the last a)
h - — top p-
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NORTH GERMANY SOUTHERN ENGLAND AND FRANCE STAGE
CONIACIAN I. koeneni M. coranguinum P. emscheris
(part) (part) CONIACIAN
1. deformis M. decipiens B. haberfellneri
2 " M. normanniae 5 .7
TURONIAN T lamarcki ;’ ﬁ" | SRR ——— ? TURONIAN
[ 2 — 2. Cumielgai
1. labiatus I lubiatus M. nodosides

Table 1. — Principal late Cretaceous facies recognised in western Europe (modified from Hancoek 1975)
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]}yi‘rn CENOMANIAN "yponrn’h'«f carcitanensis

';'mw‘ n-;vrgnmd

UPPER ALBIAN

Stoliczkaia dispar

None rﬂw'mud

Mortinoceras inflatum

Mmonmu altonense
Callihoplites auritus
Hysteroceras varicosum
Hvuemoru orbmnyv
Dipolouru cristatum

MIDDLE ALBIAN

Euhoplites lautus

Anahoplites daviesi
Euhoplites nitidus

Euhoplites loricatus

Hoplites (Hoplites) dentatus

Hoplites spathi
Lyelliceras lyelli

Hopilites (Isohoplites) eodentatus

LOWER ALBIAN

Douvilleiceras mammillatum

e

(‘leomeeru
Sonneratia

Leymeriella tardefurcata

F

-ant|
Ayr’::um'n/nmlﬁ

UPPER APTIAN

Hypacanthoplites jacobi

Hypacant
Nolaniceras nolani

H;
ypmuhopﬂla uj.u.

Table 2. — Standard ammonite zonation of the Albian stage in England and northern France

SUBSTAGE

CURRENT AMMONITE ZONES

fower TURONIAN

tﬂik CENOMANIAN

ER CENOMANIAN

WER CENOMANIAN

ER ALBIAN

Table 3. — Standard ammonite zones of the Cenomanian stage in England and northern France
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Upper Cretaceous on
land beneath Tetiary

Cretaceous
outcrops on land

Upper Cretaceous
outcrops under sea

Upper

FORT WILLIAM

Yorkshire

@MANCHESTER

Lincolnshi

1. — Outcrop map of Cretaceous sediments in the area of study
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PLATE )
Lower and Widdle Albian Indes Ammonites

Fig. lab. — Hoplites (Hoplites) dentatues 1]. Sowerby)
Lowes Gault, Middle Albian, Folkestone, Kent. Lectotype. figured J. Sowerby, 1821, pi. 308, lower figure; Spath, 1925, p. 101, text fig. 23. BMNH 43927,

Fig. 2ac. — Euhoplites lawtus \]. Sowerby)
Lower Gault, Middle Albian, Folkestone, Kent. Holotype of var. biloba Spath. figured Spath, 1930, pl. 25, fig. 7. BMNH C35119

Fig. bac. — Douill ™
! main mammillatum vodule Sed. Lower Albian,
Figured by Spath, 1923a, 4. fig. 3: Mil'SAkﬂ,h(“-yIW“ hMIINIICIN.I
PLATE 2

Upper Albian Indes and other Ammonites

Fig. la<. — iceras (Mortoniceras) inflatum \J. Sowerb

Holotype OUM K833 from the Upper Greensand inflatum Zone, lsle of Wight, Hants.
Fig. 2. — Stolicshaia (Stolicskaia) dispar (d'Orbigny)

A specimen from d'Orbigny s Collection, no. 61094, from the Gaize, dispar Zone, Montblainville, Meuse, Musée d'Histoire Naturelle, Paris.

Fig. 3ab. — Stolicskaia (Stoliczkaial rhamnonotus (Seeley)

BMNH C4813, upper Albian, dispar Zone, Cambridge Greensand, Cambridge. Figured by Spath, 1931, pl. 31, fig. 4.
Fig. $a-c. — Stoliczkaia (Stoliczkaia) notha (Seeley) var. ultima Spath

BMNH C77644. Cambridge G d. dispar Zove, C: dge. Figured by Spath, 1931, pl. 31, fig. 5.
Fig. 6, Tab, 8a-b, %ab. — MMI"M
Juveniles of this the basis of many of the records of Sub M, npr W’b—h&pyh
u"-&:'— inCW. '@omdhhmh-—hhddﬁ U Greensand.
Gis WW 4584, Tin 4473 S, op. juv. ddum!hhylh_b'ﬁl)nu :8is S of. dispar WW 23138 from White Nothe ;
9.is 8. of. dorsetensis Spath, from Durdle Door.
PLATE3
Cenomanian Schloenbachia

Fig. 1a-b. — Schloenbachia varians (). Sowerby)
Lectotype, locality unknown. BMNH 43962b. figured by J. Sowerby. 1817, pl. 176, top figure.
Fig. 20-b. — Schloenbachia subplana (Mantell)
Syntype, Chalk Marl, Hamsey, Sussex. BMNH 5724, figured by Mantell, 1822, pl. 21, fig. 2.
Fig. 3ac. — Schloenbachia varians tetrammata (J. de C. Sowerby)
Syntype, Chalk Marl, Hamsey, Sussex. BMNH 43964, figured by J. de C. Sowerby, 1828, pl. 587, fig. 2
Fig. da-b. — Schloenbachia lymensis Spath
Holotype, ‘Lower Chalk’ (Bed C of Jukes-Browne & Hill), near Lyme Regis, Dorset. Figured by Sharpe, 1853, pl. 8, figs. 8a, b. Inst. geol. Sci. 7765.
Fig. Sa-b. — Schioenbachia vertriosa Stieler
Holotype. Glauconitic Marl, Bonehurch, Isle of Wight. original lost. Figured by Sharpe, 1853, pl. 8, figs. 1a-b.
6a-b. — Schioenbachia subtuberculata (Sharpe)
Lectotype. Sandy chalk, Chardstock, Devon. Original lost. Figued by Sharpe, 1853, pl. 8, figs. Sa-c.
Fig. Ta-b. — Schioenbachia subuarians Spath
Holotype, Sandy Chalk, Chardstock, Devon. Original lost. Figured by Sharpe, 1853, pl. 8, figs. 7a,b.
Fig. 8a-b. — Schloenbachia costata (Sharpe)
Lectotype. Sandy Chalk, Chardstock, Devon. original lost. Figured by Sharpe, 1853, pl. 8, figs. 9a-b.

vo%



PLATE 4
Lower Cenomanian Ammonites

Fig. Lac. — Sharpeiceras laticlavium (Sharpe)
Holotype. Lower Chalk, Bonchurch, Isle of Wight, Figured by Sharpe. 1855, pl. 14, figs. 1a-b. GSM Geol. Soe. 7755 (1.G.S. photo).
Fig. 2. — Idiokamites ellipticus ellipticus (Mantell)
Holotype, BMNH 8611, Lower C*slk, Lewes, Sussex. Figured by Mantell, 1822, pl. 23, fig. 9.
3a-b. — Anisoceras auberti (Pervinquibre|
Glauconitic Marl, carcitanensis Zove, lsle of Wight, Hants. BMNH C40.

4a-b, Ta-b. 13, — Idiohamites alternatus (Mantell) vectensis Spath
4a-b Lectotype, c: l”blcn Warminster, Wils. BMNH 36585a.
7IHNH366T-0|. carcitanensis Zone, Ventnor, Isle of Wight, Hants.

IMW('"MZS bnOonCl(ﬁ also in the Tule of Wight.
!‘hh‘b.l!. MM-IMMIW-M
5. Paralectotype, Glauconitic Marl, carcitanensis Zone, Ventnor, Isle of Wight.
12. BMNH C76428, Glauconitic Marl, carcitanensis Zone, Gore Cliff, Isle of Wight, Hants.

6a-b, 11. — Idiohamites collignoni Spath

6. Paralectotype, from Warminster, Wils. BMNH 36586a.

11. BMNH C76422, carcitanensis Zone, Glauconitic Marl, Gore CIiff, Isle of Wight.

Fig.8,9.10. — i 4 L Mk

Glauconitic Marl, carcitanensis Zone, Gore Cliff, Isle of Wight, Hants.
8. is BMNH C76435, 9, BMNH C76437, 10 BMNH C76438.

PLATE' 5
Lower Cenomanian Ammonites

Fig. 1, 2a-b. — Mantelliceras cantianum (Spath)

1is the BMNH 36834, from the Lower Chalk ofBover, Kent, figured by Sharpe, 1857,
2is €5027, from the Lower Chalk near Lewes, Sussex, figured by Sharpe. 1857, pl. 1

3a<. 4a-b. — Mantelliceras mantelli |J. Sowerby)

Lectotype, BMNH 43940a, Chalk Marl, Ringmer, Sussex. J. Sowerby. 1814, pl. 55, lower figure only.
4 BMNH 50161a, Glauconitic Marl, carcitanensis Bonchurch, lsle of Wight, Hante.

Fig. 5a-b. — Mantelliceras costatum (Mantell)
Lectotype, BMNH C5028, from the Lower Chalk of Hamsey, near Lewes, Sussex.
Fig. 6. — Hypoturrilites gravesianus (d'Onbigny )
and Hypoturrilites tuberculatus (Bosc)
BMNH 5762, ﬁu—&lmmdlm near Lewes, Sussex. Figured by Sharpe, 1857, pl. 25, fig. 1.
as Turrilites tuberculatus. the @ravesianus ;

specimen consists of 4 whorls of
'I\--ph-ﬁu-ﬂby“lm't 24, fig. 6. Only the lower 2 whorls belong to H. tubvrculatus.

PLATE6
Lower Cenomanian Ammonites

Fig. 1ad, 2a-b, 6a-b. — Mantelliceras saxbii (Sharpe)
Oﬂﬂds‘ﬂﬂh—hbw();:ﬂ—liduihxlﬁux"
6is WIK 534 h—swwu;—.ﬂ-“hhm
3a-b. — Hyphoplites falcatus falcatus (Mantell)
Lectotype, BMNH 5737, from the Lower Chalk of Middleham, near Lewes, Sussex. Figured Mantell, 1822, pl. 21, fig. 6.
Fig. 4a-c. — Hyphoplites curvatus (Mantell)
Holotype, BMNH 5739, from the Lower Chalk of Hamsey, Sussex. Figured Mantell, 1822, pl. 19. fig. 18
Fig. 5a-b. — Mantelliceras ventr.orense Diever
Holotype GSM Geol. Soc. 7759, from the Lower Chalk of Ventnor, Isle of Wight. Figured Sharpe, 1857, pl. 23, figs. 6a-c.
Fig. 7. — Twrilites (Mesoturrilites) aumalensis Coquand
BMNH C76458, Lower Chalk, ? saxbii Zone, Southerham, near Lewes, Sussex.
Fig. 8. — Ostlingoceras puzosiforme Spath
Holotype, BMNH 50283, from the Gl itic Marl, Zone, Bonchurch, Isle of Wight, Hants. Figured Sharpe, 1857, pl. 27, fig. 11.
Fig. 9. — Turrilites (Turrilites) borssumensis Schliiter
GSM Geol. 7778, Lower Chalk, Ventnor, Isle of Wight, Hants.
Fig. 10, 11. — Ostlingoceras ? gallienii { Boule, Lemoine et Thévenin)
BMNH C76386-7, Glauconitic Marl, carcitanensis Zone, Stour Bank, Dorset.
Fig. 12a-c. — Puzosia (Puzosia) octosulcata (Sharpe)
Lectotype, GSM Geol. Soc. 7761, Grey Chalk of Ventnor, Isle of Wight, Hants. Figured Sharpe, 1857, pl. 19, figs. 3ab.

vy

1 is the
2is BMNH




Fig. la-b. — Forbesiceras braumontianum (d'Orbigny )
“Type'. Ecole des Mines, no. 691, Lower Cenomanian, Lamnay, Sarthe.
Fig. 2. — Neolobites vibrayeanus (d'Orbigny)
Holotype, Musée 4 Histoire Naturelle, Paris no. 1896-27. Figured d'Orbigny, 1840, pl. 96, fign. 1-3.

— Hypoturrilites gravesianus (d'Orbigny |
BMNH 33557, from the Lower Chalk, Lower Cenomanian, near Lewes, Sussex. Figured Sharpe. 1857, pl. 25, fig. Ta-b.

Fig. 4. — Twrrilites (Turrilites) scutus Passy.
BMNH C76300. Chalk Basement Bed, scutus Zone, Snowden Hill, Chard, Somerset.

Fig. 5ab. — Mantelliceras couloni (d'Orbigny)
“Holotype’, 1896-27, Musde d Hisoire Naturele, Paris. from the Lower Conomanian of Lamnay, Sarshe.

PLATES
Lower Cenomanian Ammonites

Fig. 1a<. — Mantelliceras dixoni Spath
Holotype. BMNH 33630, Lower Chalk, Lower Cenomanian, Sussex. Figured J. de C. Sowerby im Dixon, 1850, pl. 29, fig. 15.
Fig. 2a-b. — Mantelliceras orbignyi (Collignon)
Holotype. d'Orbigny Coll. no. 6117, Musée d'Histoire Naturelle, Paris, from the C of Le Mans.
Fig. 3. 4a-b. — Mantelliceras lymense (Spath)
3 is BMNH C76412, Lower Chalk, dixoni Zone, Folkestone, Kent
4 is BMNH C80024, from the Cenomanian Limestone, dixoni Zone, P&ylny Devon.

Fig. 5a-b. — Paracalycoceras wiestii (Sharpe)
C'.'r&CdM!S“.Q—ﬂ-M.HA,u“h.M(‘.S‘-.D-
Fig. 6a-c. — Mantelliceras afi. sousillonense (Renz)

BMNH C76414, Lower Chalk, dixoni Zowe, Folkestone, kent.

PLATE 9
Middle Cenomanian Ammonites

Fig. 1a-b, 2a-b. — Sciponoceras baculoide (Manell)
is Sedgwick Museum. m..l!sl from the Lower Chalk, costatus Zone, of Ventnor, Isle of 3
Zhhh‘trplh'i—-lﬂlm BMNH 8612, Lower Chalk, costatus Zone, Sussex. Figured 1822, pl. 23, fig. 6.
Fig. 3a-b, 4a-c. — Calycoceras gentoni (Brongniart)
3 is BMNH C76400, & H““hbumumhwumh
4is a finely ribbed variant BMNH C76372, from the Chalk Basement Bed, acutus Zone, Beaminster, Devon.
Fig. 5, 10-14. — Stomohamites simplex. (d'Orbigny)
is Sedgwick Museum, mulm from the Lower Chalk, Cenomanian of Ventnor, ﬂd"‘
l.-ll.l.ndhqmw 6134, d'Histoire Naturelle, Paris, from the costatus Zone fauna of the Rouen Fossil Bed,
(Cee St Catherine, Rouen, mmwuulohummm 1955). Figured d'Orbigny 1840, pl. 134, figs. 124
Fig. 6a-b. — Acanthoceras jukesbrownei Spath.
mmmumn—-uw Zone, Man'o'war Cove, Dorset. Figured Sharpe, 1857, pl. 17, fig. 2.
Fig. Tah. — Acanth (B SRR
Ecole des Mines, Paris, no. A654, from the Rouen Fossil Bed, costatus Zone, Rouen, Seine Maritime.

Fig. 8. — Scaphites (Scaphites) equalis J. Sowerby
BMNH 4798, Lower Chalk, Cenomanian, Sussex. Figured Mantell, 1822, pl. 22, figs. 8, 12.
Fig. 9. — Scaphites obliquus J. Sowerby
BMNH 4799, from the Chalk Marl, Cenomanian, of Hamsey, Sussex. Figured Mantelll, 1822, pl. 22, figs. 9, 11.




PLATE 10

Fig. 1a-b. — Calycoceras afl. cenomanense (d' Archinc)
M149, Laboratoire de Géologie, Faculté des Sciences, Le Mans. From the Cenomanian of Le Mans (Sarthe).
Fig. 2a-b, Jac, Sa-b, bac. — Calycoceras gentoni (Braongiart) and varieties

2 is BMNH 80287, the holotype of (' subgentoni (Spath
n—uml—-—um&—:uam hSm-:/Dn-h-ﬁv
figured Sharpo, 1857, pl. 18, figs. 3 -b.
Sbw-mmhhmdhmw Brongniart 1 nplb. 6, from Rouen, Seime Maritime.

Ga-c the ‘cotype’ lu-v.qun. k-‘:bl’lbwlll 1911,
5 is BMNH C76397 a spinose variant - Calycoceras gentoni bathyomphalum ( from the l—-u.-_.b-.s-—d—ll-.

Fig. 4. — Scaphites (Scaphites) equalis J. Sowerby
Holotype. BMNH 43986, from the Chalk Basement Bed, south west England (probably north Dorset), figured J. Sowerby, 1813, pl. 18, figs. 1-3.

PLATE 11

Upper Cenomanian Ammonites from Division C of the Cenomanian Limestone, Charton Bay-Humble Point, South Devon

Fig. 1a-b, 2a-b. 3a-b. — Acanthoceras hippocastanum (J. de C. Sowerby)

Ibhmomﬂﬁﬂm de MI 51
2is WW 21898 : 3j|-lmc1 lﬁ.i. it

Fig. 4a-b. — Euomphaloceras euomphalum (Sharpe)
Holotype, BMNH 50138, figured Sharpe, 1855, pl. 13, figs. 4a-c and erroneously said to be from Man o'War Cove, Domet.

Fig. 5.— Carthaginites cf. laevigatus (Collignon)
BMNH C76469

Fig. 6a-c. — Calycoceras (Lotzeites) aberrans { Kossmat)
WW 19797,

Fig. Ta-b. — Eucalycoceras pentagonum ( Jukes-Browne)
J.M. Hancock Collection no. CC740.
PLATE 12

Upper Cenomanian Ammonites

Ml—uyu—-b-‘ﬂ*‘l
Lectotype, in the collections of the Geology Ds of the (no. 14011) said to be from Dorset | fide Fabre, 1940}
u-a-.—hu.—ad.— of Sarthe.
Fig. 2a-b. — Protacanthoceras bunburianum (Sharpe)
Holotype, BMNH 50155, figured by Sharpe, 1853, pl. 9, 3a-c. Said 10 be from Chardstock. Devon, but probably
u—mfucauc—";:m—-um--

Fig. 3a-b, 4. — Calycoceras newboldi (Kossmat), varieties
3 is BMNH C76376, 4 is BMNH C76375, Chalk Basement Bed, basal naviculare Zone, Askerswell, Dorset.
Fig. 5a-b. — Protacanthoceras compressum ( Jukes-Browne)
Lectotype GSM 53484 from Division C of the Cenomanian Limestone,PinhayBay. South Devon.
Fig. 6a-b, 8. — ‘Eucalycoceras’ rowei (Spath)
6is WW 21889, 8 is BMNH C7285 (the lectotype). Horizon and locality as for Sa-b.
Fig. Ta-b. — Thomelites aff. sornayi (Thomel)
Marnes & Ostrea biauriculata. Briollay (Maine et Loire). Musée d"Histwire Naturelle, Angers.
Fig. 9ab. — 1\-‘-91-
GSM 53482, one of the paral of Pre (Jukes-Browne)
Fig. 10. — Preudocalycoceras cf. lattense (Thomel)
Marnes & Ostrea bisuriculata. Saumur (Touraine). Collections of the Chatesu de Seumur.




PLATE I3
1 ppes Conomanian Ammonites from North-B csern France

Fig. 1o, 2. — Sciponaceras gracile (Shumard)
Sables & Catopy gus obtusus. ‘gourdoni’ Lone, Briollay (Maine et Loire). Musée d'Histoire Naturelle, Angers.
Fig. 3. — Metoicoceras gealinianum (&' Orbigny )
“Type'. Miusée 4 Histoire Naturelle, Paris (Vibraye Collection). Said t0 be from Vibraye (Sarthe) ; the specimen is probably from Seumur.
Fig. 8. — Kanabiceras septemseriatum (Cragin)
Horizon and locality as for fig. 1« : 2. Mushe d"Histoire Naturelle, Angers.
. Fig. Sa<c. — Metengonoceras dumbli Cragin
Musée d"Histoire N sturelle, Nantes. From the Sables & C. obtusus lents of Touvels (Loire
Fig. 6. — Metoicoceras sp. juv. of. geslinianum (d"Orbigny)
Sables & C. obtusus, Briollay (Maine et Loire). Musée d"Histoire Naturelle, Angers.

PLATE 4
Upper Cenomanian Ammonites from North-Western France.

Fig. 1a-b. — Metoicoceras geslinianum (d'Orbigny)
The holotype of M, gourdoni (de from the Sables & C. obtusus, Briollay (Maine et Loire). Musée d"Histoire Naturelle, Angen,
Fig. 2a<. — Calycoceras naviculare (Mantell}

The holotype of Metacalycoceras grossourei Spath (= Fagesia navicularis Mantell, de Grosssuvre, 1912, pl. 3, figs. 1a-b) from
the Sables & C. obtusus equivalents at Touvois (Loire Infé HMN“‘N‘

PLATE 1S
Upper Cenomanian and Lower Turonian Ammonites from Southern England

Fig. la-b. — Mammites nodosoides (Schlotheim)
Middle Chalk, Melbourn Rock, nodossides Zone, Dover, Kent. Kennedy Coll.
Fig. 2a-b, 3a-b. — Neocardioceras juddi (Barrois and Gudrne)
WW 14048 and WW 14042, Neocardioceras Pebble Bed, Haven Cliff, Axmouth, Devon (remanié fauna).

Fig. 4. — W, toradeense (Hend

Kennedy Collection, Neocardioceras Pebble Bed, Haven Cliff, Axmouth, Devon (indigenous fauna).

Fig. 5a-b. — Sumitomoceras faustum Matsumoto and Muramoto
Hancock Coll. No. CT61. Cenomanian Limestone, Division C, ‘indigenous’ fauna, White Cliff, Seaton, Devon.
Fig. 6a-b. — Neocardioceras sp. nov. ?
Kennedy Coll.. Neocardioceras Pebble Bed, Haven Cliff, Axmouth, Devon, (indigenous fauna).

PLATE 16
Turonian Ammonite

¥
Fig. la-c. — Metasigaloceras rusticum (J. Sowerby)
Holotype, Oxford University Museum, K 2048, from the “halk (nodosoides Zove). ‘Lyme Regis’ Dorset.
™ T

PLATEY?

£ AT

Fig. 1ac. — Kamerinoceras salmuriense (Courtiller)
One of Courtiller’s syntypes, from the Tuffean de Bourré of the Ssumur region (Toursine). Collections of the Chatesu de Saumur.

V.



PLATE 19
Turonian Ammonites

Fig. 1a-b, 2a-b. — Kamerunoceras salmuriense (Courtiller)
Two of Courtiller’s syntypes from the Tuffesu de Bourré of the Ssumur region (Touraine ). Collection of the Chatesu de Ssumur.

Fig. 3a-b. — Sehoynoceras ? papale (d"Orbigny)
(= Mammites vielbancii {d'Orbigny)
Laboratoire de Géologie, Faculté des Sciences, Le Mans, from the Tuffeau de Bourré (v Juced X 0.9).
PLATE 20

Turonian Ammonites

Pig. la<c. — Neoptychites cephalotus (Courtiller)
cmdhﬂ-—t!—.‘ul.hhmd:— (Touraine). reduced : actusl dismeter is 18] mm. Specimen is from the

Fig. 2ac. — Sehwynoceras ? papale (d'Orbigny)
Septate juvenile from the Tuffeau de Bourré, L. de Géologie, Faculté des Scienices, Le Mans.

PLATE 21
Turonian Ammonite

Fig. la<. — R 2 2 d 2 (de G

Lectotype, Ecole des Mines, Paris, figured de Gromouvre, 1889, pl. 12, L2
v ‘n-h'l‘hh..-vﬂl*d&vl.’l g

PLATE 22

o 1ok frcnt e
Muste from Poncé, Sarthe.
£ i e Bimoir Naturelle Pai. from Ponct.

Vb, by Matsumoto and others.

Fig. lab. deveroide (de Gr var. inerme (de Gr
A301 Collection de I"Ecole des Mines, Paris, from the Tuffean de Bourré of Poncé, Sarthe.

Turonian Ammonite

e, — Leicrss pramplim (Mol
Naturelle, Paris, 1893-12, from the Tuffean de Bourré, Poncé (Sarthe).

Musée d'Bistoire Naturele, Paris, ' Orbigny Collection no. 6778 from the Tuffean de Rourré of Ponct (Sarthe).

MW large
of this species in Touraine. reduced X 0.7




PLATE 26
Turonian Ammonites

Fig. 1ab, 2ab, 3a<. — Sehoynoceras carolinum (d'Orbigny)

All specimens in the Musbe d"Histwoire Naturelle, Paris.
1is 1986-12, 2 is 1904-32 from Sarthe, 3 is the ‘type’ from Martrous, near Rochefort.

PLATE 27

Turonian Ammonites

Fig. 1ab. — Paeudotissotia (Preudotissotiagalliennei\d'Orbigny)

Musée d'Histoire Naturelle, Paris.
Specimen from the Tuffean de Bourré, figured by Peron (1896, pl. 3, fig. 1, pl. 17, fig. 21,
Fig. 2a-b. — Jeanrogericeras reveliercanum (Courtiller)
One of Courtiller's syntvpes from the Tuffeau de Bourré of the Ssumur region (Touraine ). Collections of the Chateau de Ssumur.

Fig. 3a<. — Lewesiceras mantelli Wright and Wright
Holotype. BMNH 88587 probably from the Chalk Rock, planus Zone, Oldbury Hill, Wilts. figured Sharpe, 1853, pl. 10, figs. 3a-b.

PLATE 28
Turonian Ammonites

Fig. la<c. — Lewesicoras mantelli Wright and Wright
BMNH C32290. Chalk Rock. planus Zone, Hitch Wood, near Hitchin, Herts. Figured Billinghurst, 1927, text-fig. 2¢.
Fig. 20h. — Prionotrapis* turoniense Sornay ( ? = P flewrisusianum (d'Orbigny) ).
Holatype. from Bowrré (Loire ot Chert. Figured Sornay 1951, pl. 21, figs. 1-3.

PLATE 29
Turonian Ammonites

Fig lab. — Romanicerss deverianum Sharpe (* non d'Orbigny |
BMNH 38549 fram the Middle Chalk of Suseer 1857, gl 19, fig. 5.
- 549 fram th e (1 “___‘"_'b-dyﬁ-n pl. 19, fig.
Fig 20b. lab — Romamceras deverianum (d' Orbigny |
lb-Fb.'_&l‘*hbufthMx
trom the Tuleas o \. (Indre et Loire), also in the Musée d Histoire Naturelle, Paris (Lecointre Coll.).

PLATE »
Turonian Ammanites

Fug lod 204 3 Komanceras deverianum d (nbigny ) ( © = R wchsusiense Collignon)
Mt d Histcure Natwrelle Paris All specimens from the Grés 4'Uchaus. Uchaua (Vauchase)
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PLATE 26
Turenian Ammonites

Fig. 1ab, 2ab, 3ac. — Sehovnoceras carolinum (d'Orbigny |

Al specimens in the Musée d Hiswoire Naturelle, Paris.
1 in 194612, 2is 1904-32 from Sarthe, 3 is the ‘type’ from from Martrous, near Rochefort.

PLATE 27

Turonian Ammonites

Fig. 1ab. — Parudos — lliennei d'Orbigny)

Musée d'Histoire Naturelle, Paris.
Specimen from the Tuffean de Bourré, figured by Peron (1896, pl. 3. fig. 1. pl. 17, fig. 2).

Fig 2ab. — Jeanrogericeras reveliereanum (Courtiller)

e of Courtiller's syntypes from the Tuffeau de Bourré of the Ssumur region (Touraine). Collections of the Chateau de Saumur.
Fig. Ja<. — Lowesicoras mantelli Wright and Wright

Holotype. BMNH 88587 probably from the Chalk Rock . planus Zone, Oldbury Hill, Wilts. figured Sharpe, 1853, pl. 10, figs. 3a-b.

PLATE 28
Turonian Ammeonites

Fig lac — Louwsicorns mantelli Wright and Wright
BMNH 32200, Chalk Rock. planus Zone. Hith Wood, near Hitchin, Herts. Figured Billinghurst, 1927, text-fig. 2c.

Fig. 20b. — Prionotropis turonsense Sornay  ? =P fleurisusisnum (d'Orbigny) ).
Halotype, from Bourré (Loire t Cher). Figured Sonay 1951, pl. 21, figs. 1-3.

PLATE >
Turonian Ammonites

Fig lad. — Romaniceras deverianum Sharpe (? non d'Orbigny |
“"ﬁ—ﬁ““dbw 1857, pl. 19, fig. 5.
Sharpe. pl. 19. fig.

Thie cpucamen b the type of & new species.
Fig 2oh lab — Romasiceras deverianum (d Orbigny |
3 phgrape o o e e ol f N e o L. s e Mot & i Nt Fars (Lol Col .
PLATE S
Turanian Ammanites

Fig lod. 20b. 1 — Romaniceras deverianum (d'Ocbiguy) | ? = R. uchsusiense Collignon)
Mume d Hinscare Naturelle Pari All fram the Grés 'Uchaus, Uchaun (Vauch
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