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(With 4 figures)

In southern England, Bathonian ammonite sequences are relatively complete and show a 
strong affinity with those recorded in Submediterranean Province areas, such as eastern France 
and north eastern Spain. From Oxfordshire, in southern central England, however, to North 
Yorkshire, north-east England, a gradual replacement of normal marine deposits by non-marine 
and quasi- or restricted marine facies inevitably leads to a corresponding decrease in the 
ammonite occurrence. Despite the general absence of these key guide fossils, there have been 
various attempts to correlate central and northern English Bathonian facies using other fossil 
groups such as brachiopods, ostracods and dinoflagellates. Lithostratigraphical correlation 
inevitably predominate, however. Further north into East and North Yorkshire, and ultimately 
Scotland no Bathonian ammonites are known, an inevitable consequence of the virtual absence of 
any marine influence within regions dominated by fluvial sedimentation. This belt of non-marine 
facies completely separates a typical Northwest European [ammonoid] Province, from the Boreal 
Sea to the north. A review of the known ammonite occurrences in central and northern Britain 
region is provided, including taxonomic and stratigraphical revisions of ammonite faunas 
described by previous authors, in particular w I. Arkell in a classic monograph.

This revision is used, in combination with stratigraphical information derived from other fossil 
groups, to present a provisional revised correlation of Bathonian lithostratigraphical units in 
central and eastern England (Oxfordshire to East Yorkshire).

Introduction
Bathonian sequences from Oxfordshire, southern 

central England, to North Yorkshire, north-east 
England, show a gradual replacement of normal 
marine deposits by non-marine and quasi- or 
restricted marine facies. Inevitably there is a 
corresponding decrease in the occurrence of marine 
stratigraphical indices, especially ammonites, with 
records gradual disappearing northwards.

First to disappear are Lower and Middle 
Bathonian ammonite faunas, with Zigzag to Morrisi 
chronozone assemblages (2٤2 ٥٤;٥  early species و45/
of Procerites, Tillites, etc) which are apparently 
unknown north of Oxfordshire. Upper Bathonian 
records persist, with Homoeoplanulites of the 
Retrocostatum Chronozone, present in 
Northamptonshire and Procerites from similar levels 
last recorded in south Lincolnshire. The northernmost 
Bathonian ammonite faunas belong to the Discus 
Subchronozone (Discus Chronozone) of the terminal 
Bathonian, with both Clydoniceras and

Homoeoplanulites known in central Lincolnshire. 
Further north into East and North Yorkshire, and 
ultimately Scotland no Bathonian ammonites are 
recorded, obviously linked to the virtual absence of 
any marine influence within regions dominated by 
fluvial sedimentation.

Ammonites only return in the Lower Callovian, 
within the shallow marine facies of the Fleet Member 
of the Abbotsbury Combrash Formation, but even 
then the lowest subchronozone of the substage 
(Keppleri Subchronozone, Herveyi Chronozone) is 
missing in more northern areas within a non sequence 
(Page 1986). This belt of non-marine facies 
completely separates a typical North West European 
[ammonoid] Province, from the Boreal Sea to the 
north, even though marine facies with Boreal 
Province, Bathonian cardioceratid faunas are already 
known in the southern North Sea (Callomon 1985). 
Further south in England, ammonite sequences are 
more complete and formed the basis of the review of
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Page (1996), subsequently integrated within the 
proposed Submediterranean Standard Zonation of 
PageMELÉNDEZ (1999).

Despite the general absence of suitable guide 
fossils, there have been various attempts to correlate 
central and northern English Bathonian facies, most 
notably by Torrens (1969: 1980). Litho- 
stratigraphical correlations inevitably predominate, 
including the identification of correlatable 
sedimentary cycles in both marine and non marine / 
quasi marine facies. Other fossil groups, including 
brachiopods (e.g. in DouglasArkell 1932), 
nereneid gastropods (e.g. in Barker 1994), ostracods 
and dinoflagellates are also locally useful (Sleaford 
memoir).

A review of the known ammonite occurrences in 
central and northern Britain region is provided below, 
including taxonomic and stratigraphical revisions of 
ammonite faunas described by previous authors, in 
particular by w. J. Arkell in his classic monograph 
of English Bathonian ammonite faunas (1951-1958). 
This revision is used, in combination with 
stratigraphical information derived from other fossil 
groups, to present a revised correlation of the 
complex lithostratigraphy of the Bathonian in central 
and eastern England (Oxfordshire to East Yorkshire), 
the northern-most backwaters of the North West 
European Province.

Figure 1. Central and northern England, showing major towns and the line of the section of Figure 3.
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Similar faunas are also known from the 
lithologically similar “tilestone” facies of the 
geologically famous “Stonesfield Slate” of 
Oxfordshire, a facies developed at at least four 
sucessive levels in the Taynton Limestone Formation 
(sensu Sumbler 1999), as demonstrated by 
Boneham & WYATT (1994, although these authors 
divide the unit into separated Taynton Limestone and 
Charlbury formations). This sampling of a greater 
number of levels could account for the apparently 
greater diversity of the ammonite fauna from 
Stonesfield, when compared to that of the Eyford 
Member of the Cotswolds although the more 
extensive development of mines around Stonesfield, 
and a longer and more intensive period of working 
could also be significant. Boneham & Wyatt 
believed that the typical Progracilis Chronozone 
ammonite fauna came from levels solely within their 
restricted Taynton Limestone Formation, obviously 
influenced by records by Torrens (1980, p. 38), 
although they were unable to provide further proof 
through direct observation.

The fauna of the tilestone facies at Stonesfield 
includes: Procerites progracilis Cox and Arkell 
(Arkell 1951-1958, p. 199), p. cf. progracilis (ح pl. 
27, fig. 5, pl. 28, fig. 3, 4), p. mirabilis Arkell (pl. 
28, fig .6), *p. magnificus Arkell (p. 201, 203, pl. 
27, fig. 6 = Holotype, text fig. 72.5), *Micromphalites 
micromphalus (Phillips), (1951-1958, p. 47, pl. 4, 
figs. 1-6, fig. 4 = Lectotype), * “Clydoniceras” 
tegularum Arkell (1951-1958, p. 42, pl. 4, fig. 7, 
text fig. 7.1 = Holotype - the specimen is very worn, 
however, and the apparently simplified Clydoniceras- 
like suture could be simply an artefact of this 
abrasion; generic assignment must therefore be 
considered tentative), Oppelia cf. limosa (S. 
Buckman) Arkell 1951-1958, p. 61, pl. 6, fig. 6) 
and “Paroecotraustes” formosus Arkell (1951- 
1958, p. 22, pl. 8, figs. 8-10).

The Taynton Stone Formation has also yielded an 
apparently similar Progracilis Subchronozone fauna, 
with P. mirabilis Arkell (Torrens 1968, p. 232: 
19690, p. 73: 1980, p. 38) and possibly also p. 
progracilis (Arkell, 1951-1958, p. 199, text fig. 74) 
from Slade Quarry, Salperton, Procerites sp. at 
Snowshill Quarry (Torrens 1968, p. 253: 19692, p. 
16) and Procerites “cf. tmetolobus” at Farmington 
Quarry (Sumbler et al. 2000, p. 60).

*Procerites ٣Zigzagites”١ imitator (’tWCKN) 
from near the base of the Hampen Formation of 
Fritwell cutting near Bicester (Torrens 1980, p. 385: 
Arkell 1951-1958, 173 p. 192, 193, pl. 26, fig. 2, 
text fig. 69.2) appears to represent a post-progracilis 
fauna. The species is also recorded from the 
Acuminata Beds immediate below the Fullers Earth 
Rock of Somerset (Torrens 1980, p. 385: Arkell 
1951-1958, pp. 173 ,192, 193), although records from 
higher horizons, such as the Twinhoe Ironshot 
Member, certainly include forms belonging to 
different species and possibly even genera (Page 
1996, e.g. Arkell, 1951-1958, pl. 26, fig. 3). The 
type section of the Hampen Formation has been 
redescribed by Sumbler (1996) and a second 
Procerites from the Formation, at Northleach, 
recorded by Sumbler et al. (2000, p. 60).

(0 Subcontractus Chronozone: The Sub 
contractus Chronozone is clearly proved from 
Oxfordshire southwestwards, by the presence of 
Tulites ex grp. modiolaris (W. Smith) in the Shipton 
Member of the White Limestone Formation. Records 
include Tulites mustela Arkell, from around 1 m 
above the top of Hampen Marly Formation, WNW of 
Salperton Church (Arkell 1951-1959, p. 103, pl. 12, 
fig. 1; = Tulophorites tulotus s. Buckman in 
Richardson 1929, p. 119: also recorded by 
Sumbler et al. 2000, p.64); “Tulites cf. 
subcontractus” (Morris and Lycett), from 6616" to 
18”’ (= around 4.8 - 5.4 m) below the top of the 
White Limstone at Asthall, (Arkell 1933, p. 292: 
1931, pp. 607-8): *Tulites glabretus (S. Buckman) 
from near Ardley Wood (Arkell 1951-1958, pp. 
100-103, text fig. 32 = Holotype; “very 
probably....from the basal bed of the White 
Limestone” according to Torrens 1980, p. 36: 
1969•, p. 69 and probably also recorded by Arkell 
1933, p. 292): Tulites sp. from Kirtlington Station 
(Green 1864, p. 25: Torrens 1969c, p. 69): and T. 
glabretus from ?Bed 1, Eton College Quarry, Asthall, 
Witney (Arkell 1931, pp. 607-8, 1951-1958, p. 
103, pl. 11, fig. 1; Torrens 1980, pp. 36-37).

Tulites from the district are also noted by 
Torrens (1988, p. 238), Odling (1913, p. 490), 
Buckman (1931, p. 52) and Arkell et al. (1933, p.

(g) Morrisi Chronozone: The Morrisi Chronozone 
is not recorded north of Gloucestershire, the most 
important locality in this region of the North 
Cotswolds being the well known Foss Cross Quarry. 
Records from here are all from the Shipton Member 
and include Morrisiceras sp. indet from the Lucina 
Beds (־Beds 18-19 of Richardson 1911, p. 11), 
Morrisiceras comma (S. Buckman) from 0.3 m 
below the top of Bed 2 of Callomon & Torrens (/1 
Torrens 1969, p. 13: = ،،Lycetticeras sp.”; also 
recorded by Sumbler et al. 2000, p. 64) and 
Morrisiceras and at around 0.9 m
below the top of the Excavata Beds (Barker 1976, 
fig 1.7 - “Lycetticeras” is a macroconch 
Morrisiceras١.

Other scattered records include Morrisiceras 
morrisi, apparently from Bed 18 in Stony Furlong 
Cutting (Torrens 1980, p. 35) and M. cf. morrisi, 
C.12-15 m above the base of the White Limestone in 
Chedworth Railway Cuttings (Arkell 1951-1959, p. 
121, Torrens 1969c, p. 20).

(h) Bremeri Chronozone: There is no definitive 
evidence of the Bremeri Chronozone in central and 
northern England, the northernmost clear record 
being the type locality of *Bullatimorphites 
bullatimorphus s. Buckman (1921, p. 47, 1922, pl. 
262) from the topmost White Limestone Formation at 
Tiltups End south of Nailsworth in Gloucestershire 
(Arkell 1951-1958, pp. 12, 87, 106, 107. Text fig. 
24 = Holotype. See also Torrens 1980, p.32-33, 
Arkell & Donovan 1952, p.241. Cave 1977, pp. 
143, 175, 196 and Witchell 1886).

Circumstantial evidence, however, suggests 
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has also yielded H. ex grp. homoeomorphus (= *H. 
stabilis Buckman 1924, pl. 515 = Holotype); despite 
being from an unrecorded level, the specimen is most 
likely to be of Keppleri Subchronozone age as there 
are no confirmed records of Homoeoplanulites in the 
Terebratus Subchronozone in Britain (Page 1988, p. 
152: Arkell 1958, p. 225-226, pl. 30.).

From Oxfordshire northwards, the lower part of 
the Fleet Member generally yields Macrocephalites 
ex grp. terebratus (Phillips) indicating a widespread 
non-sequence at the base of the Callovian. An 
isolated specimen labelled “Peterborough”, however 
(Peterborough Museum 282/65: Page 1988, p. 189, 
pl.1, figs 32,), appears to either represent M. jacquoti 
(Douvillé), a species of the keppleri Biohorizon, or 
an even earlier form of the latest Bathonian. It is 
preserved in a bluish-grey limestone, more closely 
recalling Blisworth Limestone lithologies than the 
Fleet Member in the district, which makes the 

specimen even more problematic.
Late Bathonian Macrocephalites do occur in 

Europe, both in the late Hodsoni-Histricoides 
subchronozone interval (= “Orbis Zone” auctt.) and in 
hochsttetteri Biohorizon faunas in Germany (Dietl 
1981, 1997). The Peterborough specimen, an 
incomplete macroconch, is published here for the first 
time (Figure 2). The specimen is unique in Britain in 
that it has a relatively strongly triangular whorl 
section and very fine ribbing, and is closely 
comparable to specimens of M. jacquoti from the 
basal Callovian keppleri Biohorizon in southern 
Germany (Page 1988: Callomon et al. 1989, etc.), 
but also earlier forms figured by Dietl (1997) from 
the Discus Subchronozone. The specimen is so 
unusual, however, that until its source level is 
confirmed by new finds or lithological /palynological 
analysis, a definitive determination or correlation is 
not possible.

Correlations

The ammonite faunas detailed above provide a 
backbone or a structure for correlating the Bathonian 
sequences of central and northern eastern England, 
although the only really continuous “datum” is that 
provided by the lateral persistence of the Berry 
Member and it’s Discus Subchronozone faunas.

In the absence of ammonites there has 
traditionally been little real age-control, with 
correlations being largely dependent on 
lithostratigraphical arguments (e.g. in Torrens 1980 
and earlier reviews). A range of other fossil groups 
are, however, present, including both macro- and 
microfaunal and floral elements, all with 
biostratigraphical potential. In compiling Figure 3, 
such information has been incorporated from various 
sources, including correlations based on Nereneid 
gastropods in the White Limestone Formation of the 
north Cotswolds and Oxfordshire (after Barker 
1994), brachiopods in the Berry and Fleet Members 
of the Abbotsbury Combrash Formation (after 
Douglas & Arkell 1928, 1932 and Page 1988, 
1989) and ostracods in the Rutland, Blisworth 
Limestone and Blisworth Clay formations (after 
Berridge et al. 1999 and Gaunt et al. 1992). 
Palynological information is also potentially very 
valuable in dominantly non-marine and quasi-marine 
formations, for instance in North Yorkshire outwith 
of the present study area complimentary new results 
will be published elsewhere (N. Hogg pers. comm., 
2000).

As a considerable amount of work on the region 
remains unpublished, and in the absence of systematic 
contemporary micropalaeontological studies of much 
of the East Midlands sequence (especially the Rutland 
and Blisworth Limestone formations), the correlations 
presented as Figure 2 are inevitably provisional. 
Assumptions made regarding the 
chronostratigraphical age are often based on 

lithostratigraphical arguments - these require further 
independent testing. Key assumptions and correlative 
links include:

1. The Chipping Norton Limestone Formation 
appears to pass laterally into the Horsehay Sands 
Formation (formerly “White Sands”) of 
Buckinghamshire, into the Stamford Member and 
ultimately the Thomcroft Sands of Gaunt et al. 
(1992), all are therefore likely to be of Zigzag 
Chronozone age (M. SUMBLERpers. comm., 1992).

2. The Taynton Limestone Formation passes 
laterally into the Wellingborough Limestone 
Formation (formerly the “Upper Estuarine 
Limestone”) (M. SUMBLERpers. comm., 1992).

This and the assumed age of the Sharpi Beds of 
Northamptonshire constrain the age of the upper part 
of the Rutland Formation as Progracilis 
Subchronozone to pre Bremeri Chronozone 
(?Subcontractus Chronozone).

3. The Rutland Formation sequence comprises a 
succession of sedimentary rhythms, showing apparent 
cycles of progradation of saltmarsh-type conditions. 
Attempts have been made to correlate these rhythms 
(e.g. in Torrens 1968) and even establish a 
lithostratigraphical terminology by naming various 
“cycles” (Bradshaw 1978).

Each cycle has an erosive base, and the local 
absence of certain cycles has often been taken to 
indicate the presence of non-sequences. Nevertheless, 
although short distance correlations may be reliable, 
there is presently no independent biostratigraphical 
control on the assumptions made in correlating such 
cycles over larger distances. These cycles are 
therefore shown diagrammatically on Fig. 2.
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Figure 2: Macrocephalites sp. cf. jacquoti (DouvilE); a problematic specimen preserved in matrix more closely resembling 
Bliswo th Limestone Formation (Upper Bathonian, Retrocostatum Chronozone) than the expected Abbotsbury Combrash 
Formation, Fleet Member (Lower Callovian, Herveyi Chronozone). Locality given as “Peterborough” (Peterborough Museum, 
PM 282/(3). Actual size (see text discussion on Herveyi Chronozone, Keppleri Subchronozone faunas, section (m





142 Hatkeniaa ?>, (2001)

Bremeri Chronozone

7. Homoeoplanulites sp. [?Nerinea Bed, Blisworth 
Limestone Formation, Northamptonshire]

Morrisi Chronozone

6. Morrisiceris ex grp. morrisi (Oppel) [morrisi 
Biohorizon, White Limestone Formation, topmost 
Shipton Member; north Gloucestershire]

Subcontracts Chronozone

5. Tulites ex grp modiolaris (W. Smith) (in- 
eluding *T glabretus s. Buckman) [modiolaris 
Biohorizon, White Limestone Formation, Shipton 
Member; north Gloucestershire/ Oxfordshire]

Progracilis Chronozone, progracilis 
Subchronozone

4. *Procerites imitator (Buckman) [imitator 
Biohorizon, Hampen Marly Formation; Oxfordshire]

 Procerites ex grp progracilis Cox and Arkell .ؤ
(including *p mirabilis Arkell, *p. vineta Arkell 
and *p. magnificus Arkell), *Micromphalites 
micromphalus C?١A\Ll\PS ١, *٩ Clydoniceras tegulum 
Arkell and *Oxycerites OXUS (s. Buckman) 
[progracilis Biohorizon; Eyford Member, Sharps Hill 
Formation, north Gloucestershire and Taynton 
Limestone Formation, “Stonesfield Slate” facies, 
Oxfordshire]

Orbignyi Subchronozone and tenuiplicatus 
Chronozone (no confirmed records)

Zigzag Chronozone, yeovilensis Subchronozone 
(no confirmed records)

Macrescens Subchronozone

2. Zigzagiceras [Procerozigzag] pseudoprocerus 
(S. Buckman) [macrescens Biohorizon, Chipping 
Norton Limestone Formation; Oxfordshire]

Convergens Subchronozone

L Parkinsonia ex grp convergens (S. Buckman) 
(?including *p. oxonica Arkell) [convergens 
Biohorizon, Chipping Norton Limestone Formation; 
north Gloucestershire/ Oxfordshire]

Upper Bajocian, parkinsoni Chronozone, 
?bomfordi Subchronozone

Parkinsonia [Durotrigensia] cf. crassa Nico- 
LESCO [?basal Chipping Norton Limestone 
Formation, Oxfordshire]

The diversity of Bathonian ammonite faunas 
decreases significant from southern to northern 
Britain and there appears to be some ecological 
control on the northern known limits of various taxa. 
From south to north, various genera disappear 
successively, creating the impoverished faunas 
formerly considered to be characteristic of a 
Subboreal Province (e.g. in Mangold ه Rioult 
(1997). In reality, as discussed by Page (1996) and 
Page & Melendez (1999), there are no fundamental 
differences between these so-called “Subboreal” 
faunas and those typical of Submediterranean areas, 
except the increasing impoverishment northwards. 
The latter is undoubtedly an ecological consequence 
of lowered salinities and unstable environments close 
to fluctuating low-lying coastlines surrounding the 
embayments and gulfs which characterised the 
northern margins of the seas which covered much of 
Europe at this time.

Figure .3 shows the northern limits of various 
genera known to occur contemporaneously in France 
and Spain for the pre Discus Chronozone Bathonian, 
in particular for the Bremeri-Retrocostatum 
Chronozone interval, which includes marine- 
influenced deposits at least as far north as northern 
Lincolnshire (ie. the absence of various taxa in the 
most northerly areas is not, therefore, due to non- 
sequences). Disappearances are as follows 
?Epistrenoceras / Prohecticoceras
Oxycerites (Somerset), Bullatimorphites (Glou- 
cestershire), Homoeoplanulites (Northamptonshire), Pro- 
cerites (south Lincolnshire). The last two genera, 
however, are typically recovered in northern areas as 
very rare and scattered, large mature specimens - the 
drifting and subsequent sedimentation of empty shells 
can also therefore be invoked to place them so far 
north.

Discus Chronozone faunas do not quite fit this 
pattern, however, not least because the Berry Member 
of the Abbotsbury Combrash Formation is 
remarkably uniform lithologically across England, 
and that Clydoniceras is almost always recorded 
where the Berry Member is exposed. Although 
Homoeoplanulites is also present, possibly as far 
north as central Lincolnshire, it is generally absent or 
very rare (excepting the hochstetteri Biohorizon 
faunas of Oxfordshire and southwards) and it is the 
relative frequence of Clydoniceras that is noteworthy. 
The latter genus is most typical of northern European 
faunas, including in Britain, Normandy and northern 
Germany (Westerman 1958, D0UV1LLÉ 1943, etc), 
but apparently considerably rarer to the south (e.g. in 
southern Germany; Dietl 1997) or absent (e.g. in 
Spain; Page & Meléndez 1999). Unlike all other 
Bathonian taxa, there does genuinely appear to be a 
preferred northern distribution here, and perhaps 
Clydoniceras really is characterising a northern 
subprovince on the margins and in the backwaters of 
the Submediterranean Province seas which covered 
most of the rest of Europe in the latest Bathonian.

When ammonites are absent, “conventional” 
Jurassic correlation can fail.
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Figure 3a: A provisional correlation of Bathonian rocks in central and northern England. See text for discussion and sources of 
information. A = Ammonite; B = Brachiopod; G = Gastropod.
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Figure 3b: A provisional correlation of Bathonian rocks in central and northern England. See text for discussion and sources of 
information. A = Ammonite; 13 = Brachiopod;= Gastropod.
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Nevertheless, it is clear from the Bathonian of central 
and northern England, that brachiopods, gastropods, 
ostracods and dinoflagellates can now offer a 
stratigraphical resolution, at least as refined as 
ammonite zones and occasionally, at least locally, as 
good as subzones. Combining such information 
together can only strengthen the use of standard 

chronozones in the Jurassic - considering ammonite- 
named zones solely as biozones, as is common, for 
instance in Britain, is clearly denying the full 
potential of the chronostratigraphical method for 
producing fully integrated correlation schemes and 
reliable correlations of facies where ammonites are 
rare or absent.

Figure 4: Palaeogeographical map of Britain and adjacent areas based on in Cope (1995), showing the northern limit of various 
characteristic Bathonian ammonite taxa.








