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"Additions to fauna decrease the imperfection of the
zoological,but increase that of any local geological

record : the gaps caused by destruction stand revealed
more plainly"

S Y S .BUCKI\{!\N [
'Type Ammonites' Vol.III

"It is one of the greatest misfortunes for Jurassic
geology that when increasing age and fraility prevented
Buckman from Vcontinuing active field-work,he lost sight
of the distinction between results obtained with hammer,
collecting bag and field notebook, and those arrived at
by speculation and deduction from matrices at home. The
extent of the calamity is magnified by the fact that this
loss of grasp of the importance of keeping surmise distinct
from fact came when his reputation was at its highest,
and the two kinds of results are almost inextricably

interwoven in his later published works"

We.J.ARKELL,
'The Jurassic System in

Great Britain' p.36,
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ABSTRACT : A detailed stratigraphic revision of parts of
the Aalenian-Bajocian Stages is undertaken, The status of
the Sowerbyl zone is discussed and reasons given for its
rejection and replacement by the Discites and Laeviuscula
Zones, The Sauzei Zone is redefined. The detailed stratigraphy
of the Humphriesianum/Subfurcatum Zone rocks of Southern
England is described,its correlation discussed and a detailed
analysis of their ammonite faunas given, The litho- and bio=-
stratigraphy of the Garantiana/Parkinsoni Zone rocks of the
Sherborne area are revised, Formations and Members of the
Cotswold Inferior Oolite Group are re-defined,and their
Bajocian Ammonite faunas listed. The litho~ and biostratig-
raphy of the Aalenian-Bajocian rocks of Dundry Hill,Bristol,
are revised and the type horizons of Buckman's and Sowerbys'
ammonite species located, The ammonite faunas of the Scarborough
Formation of N.E.Yorkshire are revised and its lithostratigre-
aphy described,

Two new Bajocian,microconch Otoitid species are described
and their phylogenetic and stratigraphic significance discussed,
A detailed systematic revision of the Sphaeroceratinae is

given, Its constituent genera are re-defined and six species

and subspecies of Sphaeroceras (Se),eight of Chondroceras (C.)

1including one newj and two subspecies of Labyrinthoceras are

described, The evolution of the subfamily is discussed, its

Problems of sexual dimorphism summarised,and the stratigrap-

hic distribution and significance of its members detailed.

Finally a summary of the stratigraphic part of this work

is given in o discussion of the Bajocian standard zonal
scheme,
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INTRONDUCTION
Y —————

The rocks assigned to the Aalenian~Bajocian Stages in
southern England, and in particular north Dorset, are some
of the most highly fossiliferous beds in the world (Arkell,
1933,p«193). Over the years these beds have yielded a wealth
of ammonites, which on one hand have provided the type
material for numerous new genera and species (Smith,1817;
J.&Je.de C.Sowerby,1812-46; Buckman,1909-30),and on the other
they have provided the stratigraphic basis for much of the
present standard zonal scheme. The original aim of this
work was to have been a taxonomic revision of the ammonite
Superfamily Stephanoceratacea, which forms an important part
of these abundanf Dorset faunas, At an early stage it became
evident that before this primary aim could be accbmplished,
the stratigraphy of the Bajocian rocks of southerh England
would have to be revised., It was initially assumed that the
standard zonal scheme for the Aalenian-Bajocian, as adopted
by Spath (1936) and Arkell (19565, was a fair reflection
of the stratigraphic distribution of the ammonite faunas.
However, my research confirmed some already prevalent
suspicions (Torrens,1969,p.302),that the Spath/Arkell scheme,
based as it was on S,S.Buckman's scheme of hemerae (Buckman,
1893,1910,1909-30), was full of inconsistencies and in some
cases outright errors, A high proportion of this thesis is
thus taken up with stratigraphic problems, in first reviéing
certain parts of the standard zonal scheme, and secondly in

applying this scheme to some specific areas of English

Bajocian rocks,
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1. LITHOSTRATIGRAFPIY

The original deposition, and to a certain extent the
subsequent preservation of the British Middle Jurassic rocks
has been controlled by important deep seated structural
features. This has resulted in the thickest sequences being
deposited in the centres of 'negative areas' or 'basins' ,
whilst on the'positive areas! or 'highs', only much attenuated
or incomplete successions are preserved - see Figure 1 & Table
1. The most well known and frequently used lithostratigraphic
term spanning the Aalenian-Bajocian, is the Inferior Oolite
Group or 'series! . As originally defined (Townsend,1813).

the use of this name should be restricted to those rocks

on the western periphery of the Anglo-Paris DBasin,
(a) The Anglo-Paris Basin

Whilst thick sequences of Aalenian—Bajociaﬁ rocks are
preserved at the subsurface, towards the centré of this basin
(e.ge Ashdown,No,2 borehole , see Gatrall,Jenkyns & Parsons,
1972,fig.8), only the surface outcrops,with their relatively
common ammonites,are of any real value for detailed stratigr-
aﬁhic work. These latter beds, which have long been known
as the Inferio; Oolite, are exposed in the area between Bridp-
ort on the English Channel _and Hook Norton in north Oxfordsh-
ire. The Inferior Oolite, and in particular the middle and
lower Inferior Oolite (Aalenian & Lower Bajocian), is preserved
in two distinct facies, which are broadly separated by the
present Mendip Hills, which appear to have acted as a 'positive
area! throughout much of the Lower and Middle Jurassic. The
upper Inferior Oolite, which is represented by oolitic and
bioclastic limestones, is relatively uniform in character
across the whole outcrop. On the other hand, the

lower and

middle Inferior Oolite are largely represented by condensed
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The main lithostratigraphic units of the British

Aalenian-Bajocian, and their interelationship,




tiron-shot! and ferruginous limestones to the south of the
Mendips, whilst to the north there is an expanded sequence
dominated by bioclastic limestones in the middle, and by
pisolitic limestones and marls in the lower Inferior Oolite,

~ see Table 1. These differences in lithology are mirrored

by similar distinctions in™:“the faunal characters of these
beds,with marked differences in the brachiopod and bivalve
populations,reflecting their different depositional environm-
ents, Perhaps the most marked faunal difference between

these two areas, is to be seen in their ammonite distributions
In the southern area the ammonites are abundant and well
preserved, with intact fragile spines and lappets, whilst to
'the north they become increasingly rare and more badly
preserved, with a generally worn and broken appearance,reflect-
ing their allochthonous mnature, It is thus hardly surprising
that it is the southern area, which has in the past provided

most of the figured and type ammonites.,

(b) The south North Sea Basin

The advent of exploration for gas in the south North Sea,
has produced a wealth of information relating to the subsurfacQs
Middle Jurassic, Unfortunately very few, if any of the bore-
holes drilled fhrough this part of the sequence have béen
cored, hence our knowledge of these beds is mainly based on
'chippings' and various geophysical logging techniques.Based
on this evidence, the liddle Jurassic ,West Sole Group (Ruys,
1974), appears‘to be very similarbto the equivalent horizons
at the western periphery of the basin, where they'are exposed
in the east Midlands and in Yo;kshire. These beds consis{ of
dominantly non-marine,clastic hérizons; interbedded with

marine limestones and ferruginous sandstones, In the east

Midlands there

is a rough balance between the non-marine -

silts and the marine elemcnts : the Northampton Sand




Formation & the Lincolnshire Limestone Formation. lowever,
towards the north there is an increase in the relative

amount of clastic material,with a subsequent thickening of

the non-marine elements. In north-east Yorkshire non-marine,
deltaic sandstones dominate the Ravenscar Group (Hemingway

& Knox,1973), whilst the marine horizons (Zller Deck,}Millepore

and Scarborough beds),are relatively thin and of less signifi-

cance,

(c) The Hebridean Basin

In the Inner llebrides isolated patches of Jurassic sedime=-
nts are preserved benecath the plateau basalts and cut by
Tertiary dykes and sills, The Aalenian-Bajocian is represented
by the Bearreraig Sandstone Formation (Morton,1976),which is
dominated by cross-bedded sandstones, Ammonites are mnot
unconmon, and these beds appear to be wholly marine,although
drifted wood and plant fragments are not uncommon at some
liorizons (Morton,1965)., There are rapid lateral facieé changes
in these beds, with massive, relatively unfossiliferous
sandstones, such as the Druim an Fhurain sandstones of

Strathaird (Skye), which pass laterally into thinner bedded

highly fossiliferous units, such as the Rigg sandstones of

Trotternish (N.Skye).
(d) Other,offshore arecas

The increasing momentum of the sea;cﬁ for hydocarbons in
the north-west european continental shelf is producing an
immense quantity of information related to the distribution
and nature of the off-shore Jurassic. Much of this data is
still secret and commercial requirements will for some time
militate against its general release., However, a broad overall

picture is appearing, and it would seem that to the north of

the Anglo-Paris Basin, the Aalenian Bajocian period is mainly

4
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represented by clastic and sandstone facies. Thus in both

the north North Sea (e.g. the Drent oil-field,Bowen,197":),and
in Cardigan Bay (Penn & EVans,1976), there are thick,relative-
ely unfossiliferous sandstone deposits. It is self-evident
that sequences such as these are going to add little to our
detailed biostratigraphic knowledge of this period, To the
south, the English Channel has yielded sufficient information
to suggest that the subsurface Inferior Oolite is very similar
to the coastal exposures. Thus boreholes in Lyme Day have
revealed thicker, although otherwise very  similar ammonite
rich beds, to those of south Dorset, Detailed examination

of this area could thus add considerably to the existing

biostratigraphic picture.

2. BIOSTRATI GRAPHY

The Adlenlan/BaJoc1an rocks, with their abundant ene
diverse ammonlte faunas, have flgured promlnently in the
development of both blostratigraphic methods and termlnology
(viz, d'Orb1¢ny,1850 who was the author of the Bajoclan Stage;
Oppel,1856=-8,who erected many of the Bagocian zones). The
detalled stratlgraphy of this perlod is closely linked w1th
the study of the mnorth Dorset successions. Many of the type
speclmens of the exlstlng zonal and subzonal indices orlvin-
ate from thls area, whilst the germinal work cerried,out by
S.S.Buckman (1893), iﬁ fhe Sherborﬁe dietriet, formelfhenbasis
for mueh of the present subzonal scheme, However, whilet the
existing biostratigraphic framework is apparently well
founded and has had a long h1stor1cal usage, it contains
some inherent w;aknesses. On one hand th1s has 1ed to prolon-k
ged arguments and dlscu531ons coneernlng the 1nterpretation

and definltion of the Bagocian Stage whllst on the other hend
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doubts have emerged concerning the validity of parts of

the standard zonal scheme,

Many of these problems have arisen because of the peculiar
nature of the mode of preservation of the Dorset Inferior
Oolite, which has an extremely thin and attenuated sequence.
The latter has strongly influenced the British view point on
the status of the Aalenian Stage (see pp.501-4,below),and has
helped to introduce errors into the interpretation of the
faunal sequences, which consequently became incorporated in
the standard zonal scheme. It is perhaps significant in this
context

to compare a section such as South Main-road quarry

(Dundry Hill,Avon),where the discites,laeviuscula and sauzei

Zone beds are less than 1.7m thick, with Lokut Hill (Bakony
Mountains,llungary), where equivalent horizons in an 'ammonitico
rosso' facies are over 4,0m thick (Galacz,1976,p«179). The
Dundr& beds are thus less than half the thickness of equivalent
horizons, in what is commonly thought of as one of the mosat
'condensed! Jurassic facies., If the British Bajocian ammonite
faunas, their stratigraphic distribution and rates of evolution
are to be appreciated in comparison with those found in more
expanded sequences, such as the Lias, then they must be compared
in equivalent facies, The shales and mudstones of the Scarborough
Formation (N.E.Yorkshire),are very similar to much of the

Lias. Here at Hundale Point,Cloughton, the romani Subzone beds

@lone are 12m thick (compared to 0.30m,Oborne,Dorset),whilst

the humphriesianum Zone as a whole is more than 20m thick
(0.70-0.80m,0borne),

The highly attenuated Dorset sequence also creates problems
in the interpretation and recognition of biostratigraphic units,
The ammonjite faunas tend to occur in highly '‘condensed’,
extremely fossiliferous 'fossil-beds' , Although very accurate

collection can some times give the appearance of discrete
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stratigraphic ranges within these beds (e.g. fig.3,p.39; figs.
5«6,pp.113-6), in most cases the faunas are homogeneous in

any one particular layer or bed. Thus most of the faunas
collected can only be assigned to'fauni-zones' in their broad-
est sense (Holland et al.,1978,p.13), as an assemblage biozone.
The interpretation of these zones or subzones in terms of
accurate,relative stratigraphic ranges and first appearances
(concurrent-range, partial-range biozones etc.), can only be

done with reference to thicker,more expanded sequences. Althougly
most of the British Lower Bajocian faunas in this light, are

of limited international significance, their very abundance and
diversity have given them a crucial importance in the interpret.
ation of the systematics of various ammonite groups, The real
value thus comes, when the material obtained from these beds

can be combined in a synthesis with the stratigraphic informata

ion from thicker sequences elsewhere,
(a) Development of the Standard Zonal Scheme

The backbone of the present zonal scheme for the Aalenian
and Bajocian Stages is made up of the four Zones erected by

Oppel (185G-8): that is the parkinsoni,humphriesianum,sauzei

and murchisonae Zones. The majority of the other Zones have

been added in a more piecemeal fashion (e.g. subfurcatum

Zone, Terquem & Jourdy,1869; laeviuscula Zone,Haug,1894),

and Buckman's work (1893,1895,1896,1910), marks one of the
first attempts, subsequent to Oppel, to produce a detailed
and comprehensive Bajocian stratigraphy,

In his early work, Buckman (1881 ,1891 )
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used, with some modifications Oppel's Zones, lowever, in
1893, he introduced a new unit, the hemera , based on the
acme of a particular ammonite species or genus. As originally
defined (Buckman,1893,p.482), the hemera was a theoretically
based, chronological unit, which was not intended as a replac=-
ement for the Zone. Most of Buckman's contemporaries did not
understand the intrinsic difference between chronological
and stratigraphic units, and tended to treat hemerae as nothing
more than stratigraphic subdivisions of a slightly lower order
than the Zone, Indeed Buckman in his later works also seems
to have lost sight of the distinction between the two, since
Zones and hemerat are interchanged in his later zonal tables
(Buckman,1913 in 1909-303;1915).

Buckman readiiy appreciated the highly condensed nature
of the Inferior Oolite,which led him to greater refinements
of his polyhemeral scheme, He argued (Buckman, 1893,p.482),
that if the acme of any one species was charactéristic of a
particular unit of time (a hemera ), then in condensed
sequences, it would be logical to find several different
hemeral indices together in one bed, whilst in thicker sequence>§§
they would have distinct stratigraphic ranges, Taking this
methodology to extreme lengths, in condensed horizons,virtua-
1ly every ammonite could be assigned to a different hemera ,
Whilst there is some logic to the above argument, in his later
works, such as Type Ammonites (Buckman,1909-~30),Buckman went
to absurd lengths in the creation of new hemerae,many of which
were based on poorly localised material, or apparently in
Some cases, no ammonites at all , This led to the pfoductioﬁ
of numerous totally artificial hemerae ,which either were defing
as containing several different ammonite species, which can

now be shown to occupy different horizons, or which were
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‘duplicated, with several hemeraebeing applied to the same
bed. In the case of some Lower Bajocian hcmerae,it is evident
that there is an inextricable mixture of these two faults
(see Parsons,1974,Table 1).

With the recognition of the dubious nature of Duckman's
later polyhemeral schemes, there came a reaction against all
his work, This is unfortunate, since much of his detailed
research carried out prior to 1910, is of outstanding value,
Later workers (Spath,1936) were forced to go back to earlier

zonal concepts, and "Cppel's Zones were re-instated, often

with Buckman's earlier hemerae as subzones (e.g.the 'Sowerbyi!
Zone), Arkell (1950) merely used a modification of Spath's
scheme, it hence contained the inherent weaknesses carried
over with Buckmalls hemerae.

There has recently been a resurgence of interest in the
problems of Bajocian stratigraphy, with some important
studies in thick ,uncondensed sequences (e.g.Pavia & Stufani,
1968). This would suggest that we are gradually approaching
the situation,vwﬁere a consensus can be reached on a Bajocian
stratigraphic Scheme, which will be a fairer répresentation‘

of the ammonite faunal successions,

3. THI CRGANISATION AND SCOPE OF THE THESIS

The arrangement of material withih‘this thesis does
not follow thekgenerally accepted practice of subdivisioh
into closely related chapters. Instead an attempt has been
made to present the material in the form of self-contained
papers, which are either in a readily publishable form, or
indeed have already been accepted for publication. In consequew
nce thereris a certain amount of duplicétion beﬁweeﬁkéecfions,
mainly in the reference lists, as well as some disparity in

style, as individual papers have been tailored to the 'house



Figure 2

A s&etch-map showing the location of the main areas
of the Inferior Oolite,and other,Bajocian rocks, which are
described in the following sections: 1,south Dorset (Cridport
/Beaninster);2, north Dorset (3herborne-Yeovil);3, Doulting
districtj4, "undry llill,near Dristol;5, the Cotswold and
Mendip 11ills;6, the north Cotswolds;7, the north Yorkshire

Moorss; &, south Lincolnshire (the Grantham district),
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style! of their intended destinations. Another result of
this method of arrangement has been to produce a degree of
discontinuity between individual sections. The aim hgre is
thus to draw together the individual strands, and’to clarify
the underlying objectives of this work. |
(a) The stratigraphic range of the study

In the course of this work, the zonal scheme for the
Lower Bajocian (Middle Bajocian, Arke11,1956), was found to
be the most unsatisfactory. Hence most attention has beénpaid
here to a revision of the horiibns between the concavum\ and
garantiana Zones. The first two seétions (1A,1B)va:evthus
devoted to a discussion and revision of thé 'sowefb it (how |

discites & laeviuscula Zones) - sauzei Zones, and the

humphriesjanum =-subfurcatum Zones, whilst the third section

(1C) gives an account 6f th; garantiana andznarkinsoni ioﬁes.
These, and subsequent units set out to apply this revised
stratigraphic scheme to the British Bajocian. Thié work has

not been totally restricted to this hofizon; since the Aalenian
beds of Dundry Hill (section 2A), have been the subject of
some attention. All of the above work,ttogether with a few
additional points, are summarised in the final section (4).

(b) The geographical range of the study A '

The geographical limits of the study have been wide,and
included much of Eufope, but in the revision of the 26n51‘
scheme, most attention has been paid in sections 1A«C, to the
Sherborne area of Dorset (Figure 2,area 2), In the utratigraphi‘hi
revision of parts of the British Bajocian rocks, there has
been a concentration on specific areas ; on Dundry Hill (section 
2A- area 4,Fig.2) and the Cotswold and Mendip Hills (section

2B - area 5,Fig.2). Accounts of the stratigraphy of the Doultin_

=
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district,Somerset (area 3), the north Cotswolds (area 6) and

south Dorset (area 1) have been given elsewhere (Parsons,1975a,
1976 & 1975b respectively). There is a sparcity of Bajocian
ammonites in Britain north of the Anglo-Faris basin, but there
are several horizons, which have yielded isolated, but important
faunas, Thus in section 2C the stratigraphy of the Yorkshire
Scarborough Formation is revised (area 7), whilst in a paper -
from the Proceedings of the Yorkshire geological Society
(Parsons,1974b), there is a brief discussion of ammonites from
the Lincolnshire Limestone Formation (area 8); a subject which

in collaboration.with Dr.M.Ashton, is being treated in greater
detail elsewhere., I have refrained from any detailed discussion
of the Hebridean basin, apart from a brief reference in sectioxjL
4, since my field-work has added little to the recently

published studies of this area by Dr.N.,Morton (1965,1971,1976).
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1. TOWARDS A REVISION OF THE STANDARD ZONAL SCHEME FOR THE

BAJOCIAN AND PARTS OF THE AALENIAN STAGES

There are inherent problems in the interpretation of the
Bajocian stratigraphy of southern England, which are the

result of vagaries in preservation and exposure of the rocks
concerned,These difficulties fall into two groups. First the

so called 'Sowerbyi' and Sauzei Zones are preserved in a series
of disjunct and discontinuous, but highly fossiliferous
'fossil-beds®' . The faunal sequence for this part of the

column has thus to be pieced together from separate exposures.
The problems with this part of the stratigraphic scheme,have
thus been the result of previous mis-correlation of these
various exposures, The second difficulty is the result of
limited preservation, linked with lack of exposure. Thus the
Humphriesianum/Subfurcatum Zones are only preserved to any
great thickness in a small area to the north-east of Sherborne
Considering these difficulties,Buckman (1893),did a superb job
in unravelling the stratigraphy of this period.Unfortunately
most of the ammonites, which he subsequently figured (Buckman,
1909-30), were based on poorly localised material. A serious
past omission has been the lack of work on the Garantiana Zone
rocks, These beds,which are thick and relatively fossiliferoua“
have been largely ignored, subsequent to Buckman's introductio‘\~
of the garantiana hemera. The aims of this part of the work

are thus to redescribe the faunal successions,to locate as

many topotypes as is possible of Buckman's species, and

lastly to use this more reliable stratigraphic information to

re-interpret the zonal scheme.
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IA,THE SAUZEI AND 'SO CALLED' SOWERBYI ZONES OF THE

LOWER BAJOCIAN (MIDDLE JURASSIC) OF EURCPE

SUMMARY

The Sauzei and Sowerbyi Zones of the Lower Bajocian (Middle
Jurassic) are discussed in the light of new evidence from Normandy
(France), Schwabia (South Germany) and Southern England. The Sauzei
Zone is re-interpreted as a 'fauni-zone's The Sowerbyi Zone is
rejected and evidence is given for its replacement by the Laeviuscula
Zone (HAUG, 1894). It is shown that the subzonal divisioﬂs of the
Sowerbyi Zone were based on incorrect stratigraphic evidence. The
Laeviuscula Zone is subdivided into a redefined Laeviuscula subzone
(senior synonym of the Trigonalis subzone) and an Ovalis subzonej
the Discites subzone being elevated to full Zonal rank. A detailed
analysis is given of the ammonite faunas of Southern England from the
Sauzei {0 the Concavum Zones, as well as a brief summary of the

correlation of equivalent horizons in Normandy'and Schwabia,

Modified froms "The Sauzei and 'so called! Sowerbyi Zones of the
Lower Bajocian",
Newsl. Stratigr. 3 (3.) pp 153-179.
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1. INTRODUCTION

Although one of the first stages in the Jurassic to succumb to
modern, detailed, stratigraphic methods, (s. BUCKMAN, 1893), the
Bajocian has been largely ignored by later workers. The early work
done by Buckman in the Sherborne area (Dorset, England) was readily
accepted by Spath (1936) and Arkell (1954, 1956) in an only slightly
modified forms !'Thanks to the work of the late S.3. Buckman and
Mre. L. Richardson, the Inferior Oolite Series from Dorset to
Northamptonshire is so thoroughly known that almost perfect
generalisation is possibles a detailed section of the beds can be
drawn right across the country's. (ARKELL, 1933 p.vi). This has
created the erroneous impression that the fundamental stratigraphic
work, particularly in the Lower Bajocian (= middle Bajocian olim) has
long since been completed. However, current research has suggested
that the existing Zonal and Subzonal scheme (see Table 1), far from
being acceptable, iz often based on erroneous or inadequate
information, In this the Sauzeli and 'so-~called' Sowerbyi Zones have‘
proved to be the most serious offenders. It has been found necessary
to re-examine in some detail the stratigraphic basis for the very
exiétence of these two Zones and attendant subzones.

The Sauzei and Sowerbyi Zones, introduced by Oppel, (OPPEL, 1856
and 1862), were replaced by Buckman with a series of smaller units,
hemerae, based on the acme of a particular species or genus,
(BUCKMAN, 1893, 1895, 1910). Subsequently Spath reinstated Oppel's
Zones on grounds of priority, relegating Buckman's earlier hemerae
to subzonal status, (SPATH 1936). It was this latter scheme which

was accepted by Arkell as the standard for the World Bajocian,
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(ARKELL, 1954, 1956, etc), and which up to recently (TCRRENS, 1969)
no one has seriously questioned., None the less serious confusion
hag, and still does exist over the exact boundaries and faunas of
these two Zones, This has at least in part arisen from the publica-
tion of Buckman's !Type Ammonites® (BUCKMAN, 1909-1930). In this
work Buckman created large numbers of new genera and species of
ammonites, which were figured, but only accompanied with the most
abbreviated of descriptions. Many of these figured ammonites were
unlocalised specimens, which Buckman had acquired from various
sources, and then assigned to their respective hemerae purely by
matrix, Whilst in his early years Buckman had an extensive first
hand knowledge of the Inferior Oolite and an intuitive judgement
which probably still could not be bettered, towards the end, his work
ceme to be based more on doubiful 'Biological Laws!' and slight
differences in matrix, than on in situ collection. This regrettable
fact led to many key species of ammonites, common and highly
characteristic of certain horizons, being recorded by Buckman, as
coming from a whole series of, largely fictional, hemerae. A4s an
example one may cite the fauna of the 'green marl bed' of Frogden
quarry, Sherborne, Dorset (BUCKVAN, 1893, Sect. xv, bed 9), where the

Stephanoceratid ammonites, (such as Fropdenites spiniger) were

recorded by Buckman as coming from the Sauzei hemera, whilst the
Witchellia spp. were recorded from the Witchellia hemera, in spite of
their occurrence together in the same bed. This confusion, once
created, became firmly entrenched in the subsequent literature, until
Arkell was able to quote fgunal lists from the Lower Bajocian of
Dorset, which bore no resemblance to those produced by in situ

collection (ARKELL, 1956, pe33).
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The time has thus come for a critical re-appraisal of Lower
Bajocian stratigraphy, based on accurately localised collections.
The following account is an attempt at a long overdue revision of
the stratigraphy of beds of this age in certain key areas of North-
West Burope. The main areas under discussion are those which
figured largely in the work of the earlier stratigraphers, Oppel,
Haug, Buckman etc., that is the Schwabian Albe, Normandy and Southern

England, (see fig. 1).
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In the following work, numbers prefixed by these abbreviations

refer to specimens in the following Institutions and private

collections,
BMNH. - British Museum (N.H.), London,
Ce - Geologisch—Palaontologisches Museum, Tﬁbingen.
ST - Staatliches Museum, Stuttgart.
CcP - The author's collection,
Bayer Collection - Private collection of U. Bayer, Deizisau,

near Stuttgart, We Germany.

Morton Collection -~ Private collection, N, Morton, Birkbeck

College, London.

Whicher Collection - Private collection, J. Whicher, Bristol,

England,
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24 THE SAUZEI ZONE

Oppel first introduced the term 'beds with Ammonites sauzeil!,

for the lower part of his Humphriesianum Zone (OPPEL, 1856-58, pe305)
but later separated them first as a Subzone (33. cite, De334) and
later as a full Zone (one citey pPe369)s For the defining fauna of

the Sauzei Zone Oppel gave Ammonites sauzei, A. brocchii,

AJ brongniarti (on. cite, p305 ) and subsequently added A. bayleanus,

A. juposus, A, sowerbyi and A. tessonianus (ope. cite, pe334). It is

almost impossible to interpret these specific names in terms of the
pPresent more restricted concepis of these species. Hence in order to
define the fauna of the Sauzei Zone in modern terms it is necessary
to examine the actual strata cited by Oppel as belonging to his Zone
and to re-identify any ammonites produced by these beds. Amongst
other regions noted as having representatives of the Sauzei Zone
(Horizon 21 in Table 64, OPPEL, 1856~58) Oppel specifically included
three areas; Schwabia, South-western Germany, Normandy, North-west

France and Southern England, (see Text Fige 1).

a/ Schwabia
The bed cited by Oppel in this area was described 8S seesss

"Blaulich, graue, harte, sandige kalke, mit Ammonites sauzei of

Neuffen and Hohenzollern" ..... (OPPEL, 1856-58, Table 64). There

can be no doubt that Oppel was here referring to Quenstedi's Blaukalke,
since in this connection he refers to the Blaukalke (QUENSTEDT, 1843)
a8 seees "Die blauen kalke sind das lager des A. sauzei" .ee. (oOp.
citey De336)e It is to be stressed that the Blaukalke must be

considered the type horizon of the Sauzéi Zone and Schwabia the type
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area (ARKELL in DONOVAN & HEMINGWAY, 1963, p.307).

The Blaukalke is only sparsely fossiliferous and it is now
poorly exposed. The few fossils present tend to occur in clusters
on the upper surface of the bed which in the Beuren region has
recently yielded several ammonites (Emileia (E.) cf. polyschides
(Waagen) & E. (Otoites) sp. = U. Bayer collection). The matrix of
this bed is sufficiently characteristic to enable use to be made of
geographically localised materiale. The following have been recogni-

sed in museum collections (see also BUCK, HAHN & SCHADEL, 1966)s-

Emileia (E.) polyschides, Bayer Collection & ST10028,

E. (E.) pseudocontrahens Maubeuge, ST22551.

E. (Otoites) contractus (S. Buckman non Sow.) - sauzei (d'Orb.)
group, Bayer col.

Kumatostephanus aff. kumaterus S. Bucke, ST22549.

K, triplicatum (Renz), Ce5-66-13,

Ko furgidulum (Que emend. Welsch), Ce5=66=3.

b/  Normandy

The bed which Oppel correlated with the Sauzei Zone in Normandy
was the basal menmber of the 'Oolithe Ferrugineuse de Bayeux', which
rests on top of the Maliere. This horizon agrees well with the
'Couche verte! of subsequent French authors (BIGOT, 19003 BRASIL,
1895). Although most of the famous exposures of this latter bed
have disappeared, the extensive coastal exposures at St. Honorine-
des-Pertes, Normandy, are still available for study (RIOULT, 1962
RIOULT & GABILLY, 1967). The matrix of this bedy rich in glauoonite,’
which often replaces the shells of the fossils (DANGEARD, 1940); is

unmistakable even in unlocalised museum material. The following have
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been collected in situ from the coastal exposuress-

Emileia (E.) polyschides, CP 1591.

E. (B.) pseudocontrahens, CP 1590.

E. (B.) cf. polymera (Waagen), CP 1593.

Kunatostephanus turgidulum (= XK. bigoti, Haug ex. Munier-~Chalmas

mes. per. QUENSTEDT, 1886, ple 65, fig. 9)y CP 1585.
K. cf. perjecundus S, Buckman, CP 1586.

Mollistephanus spe. novey, CP 1597.

Sonninia felix (S. Buckman), CP 1607.

S. cf. propinguans (Bayle), CP 1605,

Amongst numerous other specimens which I have seen in various
museum collections, the following, cited by d!'Orbigny (1842-51) from

the Tesson collection are now in the British Museumg-

Skirroceras bayleanum (Oppel), BMNH,37069.

Emileia (E.) polymera, BMNH, 37320,

Labyrinthoceras meniscum (Waagen), BMNH, 37268,

Al1 three specimens come from the old quarry at St. Vigor and
are of considerable value for the correct interpretation of these

three species,

¢/ Southern England

The localities cited by Oppel in Southern England as having
Sauzei Zone rocks were Burton Bradstock (Dorset), Dundry Hill near
Bristol and the Cheltenham area of the Cotswolds (OPPEL, 1856-8).
The beds of Sauzei Zone age near Chelfenham are the Bourguetia/
Phillipsiana beds (BUCKMAN, 1897), at Burton Bradstock the Red Bed

(BUCKMAN, 1910) and at Dundry the 'Brown Iron-shot bed! (BUCKMAN &




WILSON, 1896). Ammonites are relatively rare at the first two
localities and it is only at Dundry that abundant Sauzei Zone faunas
may be collected. The following have been collected in situ from

South Main-road Quarry, Dundry (BUCKMAN & WILSON, 1896, p.691,

section ix, bed 4)s~

Emileia (E.) polyschides, CP 2414.

E. (E.) polymera, CP 2423.

E. (Otoites) cf. sauzei (dtOrb.), CP 2448.
E. (0.) of. fortis Westermann, CP 2425

Kumatostephanus kumaterus, CP 2413.

Labyrinthoceras sp. CP 2402.

Skirroceras bayleanum, CP 2400.

Sonninia aff, felix, CP 2422,
Witchellia (W.) hebridica (Morton), CP 2442.

He (Pelekodites) cf. sulcata (S. Buckman), CP 2451.

A further discussion of other Sauzei Zone ammonite faunas from

Southern England is given in Section 7.

d/ The typical Faunal and zonal Index of the Sauzei Zone,

It is impossible to be certain of the absolute range of Es (0.)
Bauzei as no collections have yet been made through continuous and
'expanded! beds of this agey, hence the Sauzei Zone must be considered

&8 &n assemblage zone, based on the occurrence of the following

characteristic faunag-

Emileia (E.) bulligera S. Buckman - greppini Maubeuge group.
E. (Z.) polymera

E. (B.) pseudocontrahens

Kumatostephanus kumaterus




K. perjucundus S. Buckman - triplicatum (Renz) group.

Ko turgidulum

Labyrinthoceras meniscunm

Skirroceras bayleanum

Sonninia propinguans -~ felix group.

The index species of the Sauzei Zone, Emileia (Otoites) sauzei

(d*Orb.) is at this moment under rather a clouds Whilst specimens

do exist which are very close to d'Orbigny's original figure (such as
DMNH, 37323, Ste. Vigor, near Caen, Normandy, ex. Tesson collection),
the subsequently designated neotype (WESTERMANN, 1954) has completely
changed the interpretation of this species. However, this neotype
designation must be considered totally invalid under article 75¢, 3

& 5, of the Code of Zoological Nomenclature, since syntype material
still exists, The specimen figured by d'Orbigny was only one of at
least eight syntypes mentioned by him, of which the specimens figured
by Westermann from the d'Orbigny collection form two (WESTERMANN,
1954, plel fige 1 = neotype; ple 1, fige. 2)s No type specimen was
designated by d'Orbigny and no subsequent author has designated any
of the syntypes lectotypes It was thus impossible for Westermann to
erect a neotyﬁe as a replacement for a type specimen which in fact
has never, as yet, existeds The d'Orbigny collection has not yet
been re-organised, it would thus be impossible to be certain of the
absence of the original figured specimen of E. (Q,) sauzei. Thus no
action should be taken until it is certain that the latter is missing,
then one of the original syntypes (which need not be from the
d'Orbigny collection) should be chosen as lectotype. There is no
need for the suppression of the existing neotype via the International

Commission on Zoological Nomenclature, since it was both invalid from
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its inception and published prior to 1961 (Article 75¢ of the tcode').
Until the d'Orbigny collection has undergone its present re-

organisation, E. (0.) sauzei must remain in a state of flux. This

need not however effect its status as Zonal index, since its

position will finally be stabilised by the selection of a lectotypes

its existing use is merely as a 'label' for an assemblage zone.

3« THE'SO CALLED' SOWZRBYI ZONE

Unlike the Sauzei Zone and most of the other Zones erected by
Oppel (1856-8) in 'Die Juraformation' the Sowerbyi Zone was a poorly
documented after thought by Oppel (1862-3) in tUber Jurassiche
Cephalopoden's Whilst the Sowerbyi Zone's relative position was

clearly indicated ee.es. 'rather lower than Ammonites sauzei and

higher than A. murchisonae .esess base above the ferruginous sand-
stons of Gingen, Fils and neighbouring exposures! ... (Oppel, 1862-3,
p.128), (the sandstone referred to is the Concavum or Donzdorf
sandstone of subsequent German authors), no reference was made to

the characteristic ammonite fauna of the new Zone. It was left 1o
his pupil Waagen who monographed the Sowerbyi Zone over much of
extra-alpine Europe, to produce the still generally accepted
interpretation of this Zone (Waagen, 1867). The beds which have

been correlated with the Sowerbyi Zone in its type area (Gingen,
Wurtemburg, South Germany) are the clays and *'Wedel! sandstones below
the Blaukalke down to and including the !Sowerbyi Bank”or $0o0lite?,
all of which have been included in the *Sowerbyi Schictent, (see

fige 3)s Thus, whilst the litho-stratigraphic limits of the Zone in
the type area are clearly delimited and, thanks to the work of

Quenstedt (1886), Stahlecker (1926), Dorn (1935) and Oechsle (1958),
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its fauna is adequately described, the use of Sonninia sowerbyi, as

its index is totally unsuitable. The impediment to its continued use
is the incorrect identification of S. sowerbyi by Oppel, Waagen and
most subsequent workers.

The type specimen of S. sowerbyi is an exceedingly poorly
preserved ammonite, of which Sowerby's figure leaves much to be
desired. It has however been carefully re~figured (BUCKMAN, 1904,
pl.52) and after examining the holotype in the Bristol City Museum,

I have come to very similar conclusions to those of Buckman (22._21i.),

which ares-

i. The type specimen came from the top most, densely ‘iron-
shot' horizon at Dundry Hill, which is entirely Sauzei Zone in age

(BUCKMAN & WILSON, 1896).

iie It is the totally septate inner whorls of what would be,
if complete, a large species. It is impossible to compare it with
any but similarly incomplete specimens. Unfortunately a spinose

nucleus is a feature common to the Sonninidse.

iii, Taking into account its type horizon, whorl cross-section
and spinose nature, the holotype of S. sowerbyi is most easily

reconciled with a nucleus of a specimen of the Papilliceras mesacantha

(Waagen) group.

Sonninia sowerbyi, whose type specimen is quite indeterminate -
and which came from the Sauzei Zone, iz thus totally unsuitable as
an index for the bio-stratigraphic unit previously called the -

'Sowerbyl Zonet, This‘is a conclusion obviously reached by Buckman
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(1887-1907, p.63~4), who rejected its use and replaced it with a
series of hemerae (BUCKMAN, 1893, et sege.)e. Arkell {1954 & 1956)
was of the opinion that Buckman had never found the true horizon of
S. sowerbyi and taking into account reports of the occurrence of the
latter in the Sauzei Zone, suggested the possible inclusion of the
senior Sauzei Zone in the junior Sowerbyi, as a subzone (ARKELL,
1956), an indefensible recommendation subsequently followed by the
British Geological Survey (WILSON, WZLCH, EPE?%E & GREEN, 1959).

The type horizon of S. sowerbyi was !C“\[;B the Sauzei Zone by

Buckman, and has been confirmed as such here. The reports of this

species in the’so called Sowerbyi Zone sensu stricto are due to the

presence of other spinose Sonninids, such as RBuhonloceras, to which
the type of S. sowerbyi has a great superficial similarity. This

‘inconsistency has two possible solutionss-

i. keep to the boundaries of the present Sowerbyi Zone and

merely choose & new index species.

ii. revert to one or more of the zones proposed as replacements

for the Sowerbyi Zone .

On grounds of priority the second alternative must be accepted.
The first, partial replacement was the Concavum Zone, which as ’
originally described (quprEsTON, 1887), included the piesent Discites
Subzones The remainder of the Sowerbyi Zone can be replaced by"
the Laeviuscula Zone, which had considerable pojularity in Prance at
the turn of the Century. It was rejected by Arkell (1954, p.T3) as
a synonym of the Sowerbyi Zone , on the grounds that Haug (1910)
had cited S. sowerbyi as part 6f its characteristic fauna. However

it is unlikely that Haug's identification of S. sowerbyi would be
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any more reliable than Waagen's or Oppel's, there thus seems no

barrier to the use of Witchellia (Witchellia) laeviusecula as an index

for a replacement Zone for the 'Sowerbyi Zone , which is here
recommended.

A problem does exist with the positioning of the Discites
Subzone, the basal unit of the Sowerbyi Zone « Whilst it would be
logical to combine the Discites faunas within an extended Concavum
Zone, as originally described (HUDLESTON, 18873 BUCKMAN, 1887-1907),
this creates considerable problems concerning the finally accepted
Aalenian/Bajocian boundary. The best, indeed the only solution to
this problem is to elevate the Discites Subzone to full Zonal rank,
a procedure which is followed here. The lectotype of the index
species of the Discites Zone appears to be lost (J. Callomon perse.
com.,). However since Waagen (1867, p.600) mentions twenty-six

syntypes of Hyperlioceras ('Ammonites!) discites, of which at least

one survives (the holotype of the invalid species H. desori (Moesch

non Pictet), refigured by BAYER, 1969)3 there should be no problem

in designating a new type specimen,

4., THE LAEVIUSCULA ZONE

Based on the earlier use of a 'Witchellia horizon or beds!,

between the Concavum and Sauzei Zones (HAUG, 1893), Haug introduced

the Zone of Witchellia laeviuscula (type specimen, recently refigured,
WESTERMANY, 1969, Text fig. 35), in ' - La
Grande Encyclopédiet (HAUG, 1894). Earlier Haug had discussed the
possibility of the existence of such an horizon (HAUG, 1893) and had
referred the so called Sowerbyi Zone of Toulon (DOUVILLﬁ, 1885), the

'Witchellia beds! of Normandy (MUNIER-CHALMAS, 1892) and Dundry
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(s. BUCKNMAN, 1887-1967) as being its possible equivalents. The

exact biostratigraphic limits of the Laeviuscula Zone can be defined
precisely. Haug used the Concavum Zone in its original extended
sense, including the fauna, now separated within the Discites Zone
(HAUG, 1891). Althouzgh originally including the Sowerbyi Zone - of
Toulon in his interpretation -of the Sauzei Zone, Haug was well aware
of the true fauna of the latter Zone, as found on the Normandy coast
in the 'Couche Verte'! and in the Blaukalk of Wurtemburg (HAUG, 1891,
Pe67)s The limits of the Laeviuscula Zone can thus be defined at

the base, as coming above the Discites fauna, and at the top, as
coming below the Sauzei Zone, as redefined here. Haug's next use

of the Laeviuscula Zone was in connection with a description of the
Bajocian of the Basses Alpes(HAUG, 1900), and this area’would probably
be the most suitable for the designation of Type area and Horizon for
this Zone.

Recent work in the Basses Alpes has produced a slightly clearer
picture of the stratigraphic succession (PAVIA & STURANi, 1968). It
is noticeable tﬁat these authors had some diffieulty in distingulsh-
ing any more than one fauna between their Sauzei Zone and Discites
subzone, whicﬁ they included in the Laeviusbula subzone of the

Sowerbyi Zone . Thus whilst the Laeviuscula Zone can be reQOgnised
in the Basses Alpes, its precise basal limits must be determined by
those of its basal Ovalis subzone. Ilowever, it has not yet been

possible to recognise the latter subzone in the Basses Alpes, an

omission which will no doubt be rectified by future collecting.
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5 THE SUBZONES OF THE SOWERBYI ZONE

The subzonal divisions of the Sowerbyi Zone, in present use,
are based on the Buckman scheme of hemerae, as modified by Spath,
(spaTH, 1936).

After having given reasons for rejecting 'Ammonites', (Sonninia)

Sowerbyi, as Zonal index, (BUCKNAN, 1887-1907, p.63-4), Buckhan
introduced a series of hemerae as replacements, (BUCKMAN, 1893).
At first he was content with two, the Witchellia Hemera, based
mainly on the lower half of the !'Sandford Lane Fossil Bed; (BUCKMAN,
1893, Sect. IX), and the Discites. Buckman later confined the
Witchellia hemera to the middle and introduced the Sonniniae hemera
for the basal third of the 'Fossil bed', (BUCKMAN 1895). The table
which Buckman produced for the correlation of the Cotswold Inferior
Oolite, (BUCKMAN, 1895, Tab. V.) perhaps gives the most acourate
ricture of Buckman's mature views on the correlation of these beds,
and it is reproduced here in a slightly modified form, (Tab. 2).
After the restriction of the genus Sonninia to those ammonites of
the S. propinquans Bayle group, the Sonniniae hemera took the new
generic name Shirbuirnia, (BUCKMAN, 1910) - see Tabe 1 for fuller
details of the evolution of these Subzones. |

These Buckman hemerae were merely modified by Spath, wﬁo gave
them valid specific, rather than generic indices, when he incorpora-
ted the Witchellia and Shirbuirnia hemerae in the reinstated Sowerbyi
Zone as the Laeviuscula and Trigonalis subzones. Although these two
latter subzones were recognised by Buckman, (as hemerae), at several
localities in Southern England, (BUCKILA.N, 1887-1907, p.ccvii), the

faunas he figured from them were almost entirely from the Sandford
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Lane 'Fossil Bed'. This single bed, thin and highly condensed, (less
than O.6m. in thickness) was virtually the sole source of ammonites
of, in particular, the Trigonalis subzone. It is surprising that no
one has seriously questioned Buckman's division of this thin bed
initially into 2-3 horizons, and later into more than 3 hemerae
(BUCKMAN 1909-30). Of the three hemerae described by Buckman up to
1910, the Shirbuirnia hemera or Trigonalis subzone was the most
restricted in its distribution; DBuckman himself was the first to
admit that this fauna from Sandford Lane was wvirtually unigue. He
could not point out any other horizon in England with an exactly
comparable fauna to the latter, but none the less, thought it the
direct equivalent to that described by Waagen from Gingen (WAAGEN,
1867). For the last sixty years, the stratigraphic divisions, on
which the subzones of the present Sowerbyi Zone rest, have been based
on the faunas collected from one bed, in one isolated quarry. This
quarry was only commercially worked for a short period of time in the
1870ts, and was reopened under the direction of Buckman and Hudleston
in 1892, in order to collect its wsll preserved and abundant fauna.
However, most of the ammonite species later figured by Buckman from
this locality were unlocalised specimens from the Darrel Stépbens
collection, No one in the last eighty years has seen the need for

& re-examination of this key section, which is still available for
study. It was thus with considerable interest, that, with the
consent and assistance of Sherborne Castle Estates and their’tenant
farmer, I re-excavated the 'Fossil Bed! (in 1970-1), in order to

test the validity of Buckman's subdivisions. The results of this
work are to be found in the sections on the Subzonés of the

Laeviuscula Zone and on the successive ammonite faunas of §, Bngland.



In brief, it was found that it was impossible to separate a

Witchellia and Shirbuirnia fauna from the basal half of the 'fossil

bed's the two were totally mixed together, Underlying the !'fossil

bed! were found sandy limestones, containing Sonninia ( Fissilobis-

ceras ) ovalis, following the faunal sequence originally described

by Buckman from the Cotswolds (BUCKMAN, 1895) and Dundry, (BUCKMAN
and WILSON, 1896), There has been much confusion over the
stratigraphic relationship between the genus Shirbuirnia and the

Sonninia ovalis group. Thus for example the alleged occurrence of

Shirbuirnia directly above the Discites fauna in Skye (Inner
Hebrides, Scotland, MORTON, 1965), has been accepted as proving the
present subzonal scheme, (WESTERMANN and RICCARDI, 1972). The fact
that this particular occurrence of Shirbuirnia is in fact based on
mis_identified Somminia of the S. ovalis group, (3. Callomon, pers.
comm,), and that the true Shirbuirnia, as in Dorset, occur at a
higher horizon, makes a nonsense of any stratigraphic or systematic

conclusions, based on such erroneous records, (WESTERNANN and

RICCARDI, 1972),

6. THE SUBZONES OF THE LAEVIUSCULA AND CONCAVUM ZONES

The re-examination of the Sandford Lane 'fossil bed' has proved
that it is impossible to separate the faunas of Buckman's Witchellia
and Shirbuirnia hemerae, as based on this bed. Since Witchellia

laeviuscula has precedence over Shirbuirnia irigonalis as index for

this subzonal fauna, it is used as such here. Whilst i1 would be
pvossible to use S. trigonalis in order to prevent the double use of

¥. laeviuscula as both Zonal and subzonal index, %00 much confusion
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HEMERAE

COTSWOLDS

SANDFORD LANE

BOURGUETIA and

SAUZEI Limestone with
PHHILLIPSIANA BEDS Otoites sauzei and
Sonninia propinquans
(6a)
WITCHELLIA GRIT Limestone with
WITCHELLIAL .
Witchellia (6b)
NOTGROVE FREESTONE
and
Sonninia cf,
fissilobatum =
GRYPHITE GRIT .
ovalis,mainly at
SONNINIAE with —_—
the bottom, (6c)
S. fissilobatume
ovalis Sandy limestone
with S. ovalis
(7-8)
BUCKMANI GRIT Sandy parting with
with
YPOST : Terebratula
Terebratula
DXSCITAE! buckmani cortonensis (9)
‘ Sand& limestone
LOWER TRIGONIA
DISCITAE with
GRIT
Hyperlioceras (10)
CONCAVI SNOWS HILL CLAY, Sandy stone »
TILE STONE etc., (11-13)
Table 2,

A correlation of parts of the Middle Inferior Oolite

by S.S., Buckman ; modified from Buckman (1895),table 2,

with' bed numbers inserted after, Buckman (1893),
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would be created by its use in a position very different to that
originally intended by Buckman and Spath. However if there were
any strong objections to the double use of W. laeviuscula,

Shirbuirnia stephani, inadvertently validated as a Zonal index by

Arkell (ARKELL, 1933, plate 33), prior to Spath's Trigonalis Subzone
(spATH, 1936), would make a good alternative choice. The horizon
below the 'fossil bed'! at Sandford Lane yields a fauna which may be
correlated with that obtained from the *lower white iron-shot! of
Dundry and the Gryphite Grit of the Cotswolds, This was recognised

at an early stage by Buckman (see Tab. 2), who later confused the
issue by wrongly correlating the fauna from this lower horizon, with
that artificially split from the basal third of the Sandford Lane
'fossil bed!, and combining both within the Shirbuirnia hemeras
Spath's Trigonalis Subzone, This lower horizon, originally designated

by Buckman as the 'Sonninia fissilobatum - ovalis horizon', (BUCKMAN,

1895) can take & pre-existing subzonal index, Sonninia ( Fissilobis-

ceras ) ovalis (Que. emend. S.B. 1893) as used by Oechsle in South

Germany, (OECHSLE, 1958, p.182, with Lectotype designation). This
follows current French practice, iGABILLY, 19643 CONTINI, 19703
GABILLY et al. 1971) and is in line with Buckman's use of S. ovalis
&s a hemeral index, (BUCKMAN, 1930 in 1909-30).

The use of a Discites Zone produces few problems. The fauna of
this Zone is easily recognisable, in spite of the fact that further,
more detailed stratigraphic division of it may be possible (BAYER,
1969, p.35). Problems arise in the recognition of an additional
subzone atove the Concavum 8. sir.,variously called the 'Amplectens
faunule' or subzone (WESTERMANN, 19693 BAYER, 1970) and the Formosum

subzone, (COHTINI, 19703 CABILLY et al. 1971}« There are indications
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that the middle part of the Bradford Abbag !'fossil bed! yields a
fauna equivalent to those from this 'so called subzone', However
until a detailed revision of the Graphoceratid ammonites has been

completed, no final decision should be made on this point,

Te THE SUCCESSIVE AMMONITE FAUNAS OF THD SAUZREI, LAZVIUSCULA,

DISCITES AND CONCAVUM ZOXE3 IN SOUTHERIN ENCLAND

The following can only be & summary of work, which will be
published in greatier detail elsewhere., Beds of this age in
Southern England tend to be both highly condensed and laterally
impersistent. This attempt to esiablich a2 series of consecutivs
ammonite faunas can only be considered provisional, as itkis often
difficult to establish any correlation between isolated exposures.
In this respect, the beds of this age in the Sherborne district of
Dorget were particularly difficult to place in sequence until an
exposure at Clatcombe Farm, (BUCKNAYN, 1893, section xiv) was
exanined. This enabled & correlation to be made be{ween the Blue
Bed of Oborne (gg. gii; section xv,\bed lQ)ranﬁ the Sandford Lane
"Foszil Ded!, (one cit. section ix, bed 6), which was at variance
with the results obtained by Buckman (sea‘fig. 2 for furtberﬂdetailﬁ).
The faunal sequeﬁce established by this revised correlation was fully
upheld however by the centinueué series of faunas which it hes
recentiy been possible to cdlicct‘fromvnuéﬁrQ'ﬁili} near Eriﬁt&i’(fig;3),
Certain limits were needed to restrict the extent of this stﬁay'ana
the prominent unconformities at ihe bage of ba{h the ﬁumghriesi&hﬁﬁ
&nd Concevun Zone Tocks iﬁkthe $hér§ﬁrn§'§i$t§ic%'féfﬁe& ﬂa%uféi"’

lines of division,
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The ammonite records which are given here are all based on

material from my own collection, collected in situ, unless other-

wise stateds In the following listss-

T = Topotype
C = Chorotype
¥ = MNacro-conch

m = Micro-~conch

a/ The Sauzei Zone

The fauna of part of the Irony Bed (GATRALL, JEIKYNS & PARSQUS,
1972, p.81) to the west of Sherborne, together with that from the

top half of the Sandford Lane 'Fossil Bed'! and its equivalent at
Clatcombe (BUCKMAN, 1893, pp.493-5) sre all identical to those from
the Couche Verte and Blaukalke of §§rmandy and Schwabia; &s is that
from the upper part of the Erown Iron-shot Eed of Dundry (BUCKNAX
& WILSON, ld}é) The Pecten Bed of the Bruton distriot of Somerset
(RICHARDSON, 1916), the Phillipsiana/Bourguetia Deds of Cleeve Hill
near Chelteﬁh@1 (Eucb.*“, 18975 BUCKMAYN in RICHARDSON, 1904) and
the upper part of the Red Bedsof Scuth Dorset (SENIOR, PARSUNS &
TCRREYG, 1970) ha?a éléo yielded typical Sauzel Zone faunzs,

The folléwing anmonites come fram‘the mogt extensive Sauzel
Zone fauna collected during the course of this work, that is from
the top of the Szndford Lane ‘Fossil Bed's This bed was found to be

divisible into only two horizonsy at the tase & light yellowmgreen

{»i«

coloured limestone w&th gallnw aeli*h and green glaunconite grains

and at the top “ deep blue coloured !iron-shot! 1i$ﬁ$t&ﬁ%s which
¥eathers to a brown colgur; hence ih e third matrix and hemera of

Bucﬂman. These two highiv dl%tiﬂﬁﬁiV@ matrices are separated by an
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irregular parting, which in fact marks the position of an extensive
thard-ground', on to the top of which the blue 'iron-shot! limestone
has been cementeds The 'hard-ground' shows half eroded ammonites,
limonite~ and serpulid-encrustation and is surmounted by a

conglomerate of soft, light grey coloured limestone lithoclests.

Sandford Lane ST628,179" 1
(BUCKIMAN, 1893, section ix, bed 6a)

Emileia (Bmileia) bullisers S. Buckman, T.M,.

Z. (E.) pseudocontrahens Maubeuge, M., J. Whicher Collection,

E. (Otoites) fortis (Westermann), m.

j=
.

(0.) sauzei (d'Orbigny, pl.139 non neotype), m.

=

o (0.) cf. delicata (Buckman), m,

Kumatostephanus cf. kumaterus S. Buckman (J. Whicher

collection), T,M.

Hormamnites aff, kialesvitensis Imlay, m.

Zg.laff. sauzeiformis Westeraann, .

Labyrinthoceras meniscum (Waagen), M.

Sphaeroceras manselii (J. Buckmanj, C, M & me
’

Skirroceras kalus (S. Buckman), T,M.

Sonninia felix (S. Buckman), T,M.

8. cf. propinguans (Bayle),l.

Se cf. corrugata (J.de G, Sowerby),? M.

Witchellia (?Witchellia) hebridica (Morton),H.

e (Pelekodites)‘sulqaia (S.Buckman), C,m.

Lissoceras semicomtulatun S. Buckman, T,H.

*] & Yational Grid Reference.



Strigoceras (Strigoceras) strigifer (S. Buckman),T,M.

Toxamblvites aff. arcifer S. Buckman,? n,

The conglomerate at the base of this bed has & thicker lateral
equivalent at Clatcombe Farm (see fig 2, = bed 4, BUCKMAN, 1893,
p.498). This stratigraphically lower horizon yields ammonites which
are too poorly preserved for anything other than generic identifica-
tion. The next ammonite fauna is difficult to place, since it is
transitional in character between the Sauzei and Laeviuscula Zones.
Taking into account the wealth of Witchellis present and the absence
or rarity of many species characteristic of the Sauzei Zone, this has

been placed in the Laeviuscula Zone.
b/  The Laeviuscula Zone and Subzone

i+, The 'Green grained marl' of Oborne

- The highly glauconitic marl bed of the Chorne area, Sherborne,

Dorset (BUGKMAK, 1893, Frogden quarry, p.503, bed §) has yielded

extensive and superbly preserved faunas, which, apart from specimens

from the lower part of fhe~nain 'Iron;whotf'bed at Dundry (BUCKHAN’
& WILSOXN, 1896, p.681, bed 6), have no other English equivalent.’

Tha following colleotion ig" from the f&rl Bed at a recent temﬁcrurv
exposure at Oborne, near Sherborne, Doraet ("“IC”ER & PALVER, 19?1)
although a simil&r fauna was obtained frew the South Maineroad |

QUATTY, 3andrj, near Bristal, (BUC&LAE & ?ILS&‘ 1896; 691, bed 5)

Gborna Wood, uTéfB,}gu'

(Equivalent to bed 9, Fro deﬁ quurry)
- (BUCKAN, 1893) e

Bniieia (E,) br@cahii (J; Sﬁkarhg), ?T,La



E. (g.) bullisera, J. Whicher collection,l,

E. (_Fj‘..) polvschides, I,

E. (Otoites) contracta (S. Buckman non Sow.), m.

Frogdenites spinirer S. Buckman, T,H & me.

F. cf. profectus S. Buckman, m.

Vollistephanus aff. nmollis S. Buckman, M,

Skirroceras aff, kalus S. Buckuman, M.

S. leptogyrale S, Buckman (including S. macrum Buckman non

Quenst. ) ’ He

Bradfordia cf, inclusa S. Buckman

"Ambloxyites'! amblys S. Buckman, l.

Protoecotraustes spinicer (S. Bucknan), m.

Pavilliceras erenatus (Quenst. emend. Buckman), ¥,

Shirbuirnia superba {S. Buckmzn), T, X.

Se cfe trizonata (Quenst. emend. Dorn), M,

Witchellia (Witchellia) falcata S, Puckman, T, K.

y_. (E.) -laueca 5 e E‘\luﬂuaﬂ' T, Y.

He (¥.) actinophora S, Buckman, T, M.

The above three 'species! form part of a highly varisble plexus,

varying from smooth involute to coarsely ritbed evolute morphotypes.

w‘ (}.{‘) cf‘ .n t?f“{)t@r SO Bucka xﬁn, 3‘3‘
He (¥.) plena (S, Buckman), ?,y.

He (Pelevaéitp@) surifor {(S. %aa:m&n}, e

‘g. (Ps) macra (S. ruc mien)y Ty e
11, The basal half of the Sénéfasﬁ*Lana ’?Qési1~hea*

The 'grecn grained marl? of the Cborne district grades dswm

into a hard glaueon;tic liwostene (u bad 1&, Frogden gu&y¢y, fﬁ H a,"
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1893), which contains a fauna very similar to that obtained from the
basal part of the Sandford Lane fFossil~bed', Comparable fazunas
have also been collected from the basal part of the Pecten Bed of
the Bruton district, Somerset (RICHARDSON, 1916, 1495, bed 4), the
Witchellia Grit of the Cotswolds (BUCKFAN in RICHARDSON, 1504) and
from the middle of the 'Iron-shot! beds on Dundry Hill, near Bristol
(BUCKMAN & WILSON, 1896, p.681, bed 8). Due to the intractable
nature of the Sandford bed it has not proved possible to collect
topotypes of all the ammonite species figured by Buckman from this
horizon., However the matrix of specimens from this horizon is so
characteristic as to preclude any error in the identification of
their horizon,

It cannot be over stressed that it has proved totally imposcible
to separate two‘faunas from the basal half of the 'Fossil-bed's

Witchellia and Shirbuirnia are inextricadbly mixed together. Indeed

one of the highest ammonites found in this portion of the bed was a

specimen of Shirbuirnia stevhani (S. Buckman), CP 1930, at 0.31lm.
below the top of the 'Fossil-bed?, | |
Sandford Lane, S7628,179
(BUCIZAAN, 1893, bed €c)

Emileia (g.) catamorpha S. DBuckman, Je. Whicher collection,
| | | T, N,

B. (E.) ofe polyschides (Waazgen), 5. Whicher collection, M,

E. (QtOitéﬁ) contracta (s. Buckmen non Sowa), me
m.‘(o.) cfe aelicata S. Buc &n), T, e

- kollistephanus (F ) of. mollis 5. Buckuan, T, X,

Trllobitioaran (uﬂil@it@@) liabi ﬁy@b@uga), Yo

Bradfordia gf; liamnhala Se Euammam
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RBuhonloceras acantherum (S. Buckman), T, k.

Shirbuirnia stephani (8. Buckman), T, M.

Sonninia ginsensis (Waagen), I,

Witchellia (¥.) gelsina (S. Buclman), T, M.
¥e (o) plena (S. Buckman), W,
We (M.) sutneri (Branco), M.

We (}j_.) glauca Se Buckman, M.

e (W.) patefactor S. Buckman, k.

He (¥s) cf. pavimentaria (5. Buckman), M.

The last three 'species' form part of & plexus of variation,
similar to that of the 'Marl Bed' fauna, but they are consistently

smoother and more evolute.

He (Pelekodites) macra (S. Buckman), m,

¢/ The Ovalis Subzone of the Laeviuscula Zone

The beds immediately below the Sandford Lane 'Fossil-bed' yield

large members of the Sonninia ovalis (Quenst. emend. Buckman) group

and evolute/%itchellias, which'emable & correlation to be made with
a bed on Dundry Hill yielding a similar fauna, that is the 'Lower
white ironnahat'bbe& (BUCKMAN & WILS %,k18§5, pe&76, beds 4=8) o

Other arcas which have produced similer ammonite faunas include the
Bruton district of Somerset (RICHARDSON, 1916, p.495, bed 4b), the
'Gryphite Grit! of the Cotswelds EUGEE 25;1895’ p.393) and
Seavington St. Mary, ssm@fset (PARSCES &’TGE,EES in T§R¢Eﬁsg {Bditor)
1563, y.AQ?, bed 4a). The follcwingbammcniﬁa fauna comes rom,thgv
’Lcwef whiie irbn-shét' bedrof Earngkﬁatah’S;iﬁﬁey,,ﬁundrﬂ ﬁillf

Barns Batch Spinney, ST557, 659,
(BUCKMAK & WILSON, 1876, p.6&89) bed 2.
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Somminia ¢ Fissilobisceras ) ovalis (Quenst. emend,

Buckran), M.
Witchellia (W.) albida (S. Buckman), T, M.
He (He) conmnata (S. Buckman), M.
We (H.) romanoides (Douvilléd), M.
¥We (H.) of. sutneri (Branco), M.

He (Pelekodites) pelekus (S. Buciman), T, m.

e (P.) cf, macra (S. Buckman), m.

Bradfordia cf. inclusum 8. Buckman

Strigoceras (S.) compressum (S. Buckman), T, I.

Docidoceras (D.) cylindroides S. Buckman, M.

Trilobiticeras (T. ) aff. punctum (Vacek), m.

T. (Emileites) liebi (Maubeuge), m.

BEmileia (Otoites) sauzei (Douvillé non d'Orbe), M

d/ The Discites and Concavun Zones

The most important single locality for t&a study of the Discita&‘
and Concavum Zones in England is undoubtedly the Eradford Abttas
district, near Sherborne, Dorset. Hé&e,a ié1ative1y thin (2.50 -
70me) hirhly condensed limestione bed yields abundant ammonite faunas,
which were minutely studied by~Buékmén (1893§V1@8?—1907). Above thisp
Bradford Abbas 'Fossil-bed! there is & 1aﬁgeistratigraphic brealk,

The junctiah between the Disciies and Laeviuscula Zones can however
be studied at Dundry (Castle Earm and Barns Patch Spinney, Bucﬁxax
& WILSON, 1896), Lusty quarry, Exmion,“ﬁomeme‘t (RICEARDSCN, 1916,
Pe475) and Frogﬁenquarry;_Sbarné?’EQra&t_(ﬁﬁaiﬁéx, 1893). Whilst
all of the quarries made famous by J. end 5.5, Ducknan in the

Bradford Abbas district are now filled 1n; the extensive section of
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the 'Fossil-bed' in the Bradford Abbas Railway-cutting is still

available for study. The following faunas are all in situ

collections from this locality and bed. It is to be noted that
the Graphoceratid ammonites, like the Witchellids, are extremely
variable and until a full systematic revision is made of them, any
specific names given merely represent single morphotypes.

Buckman mainly on lithological criteria, divided the Bradford
Abbas 'Fossil-bed' into two horizons; an upper black stained 'iron-
shot'! limestone and a lower soft brown 'iron-shoi', which he included
in the Discites and Concavum hemerae respectively. In the Bradford
Abbas Railway-cutting the 'Fossil-bed! was found to be divided by
two marl partings into three approximately equal components., The
upper, main parting, which separates the black stained limestone
from the rest is consistent in thickness over the length of the
cutting, whilst the second, lower parting is less persistent, but
it is still traceable over most of the cuﬁting; These two partings

enabled three successive ammonite faunas to be collected.

i, The top third of the Bradford Abbas 'Fossil-bed'

Whilst the foilowing fauna comes’frcm’the’gra&fa?d Abbas
'Fossii-bed}, exactly similar ammonites have been found in the lower
exposure at Frogden quarry (BUCKMAN, 1893), in the !Snuff~b@i‘ bed
of South Dorset (SENIOR, PARa IS & mORRSTS,l?YG), in the iaﬁgrkf ;
Trigonia Grit of the Cotsuolds (EUGLL; 1895) and on Dundry (BﬁCKﬁAﬁ
& WILSOY, 1896) DS e

Bradford Abbas Railmay«Cutting, ST5}4, 145

' (Equivalent t0 bed ?, ﬁuc§‘aa, 1893, p.@o;)

Braunqina asnﬂra S. Buchan 4
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Graphoceras (Graphoceras) cf. apertunm (S. Buckman)
et e———

Ge (?G.) hamatum (S. Buckman)

Ge (? Ludwirella) carbatinmum (S. Buckman)

Ge (?Ls) recticostata (S. Buckman)

Darellia cf. coela (S. Buckman)
De cf. laxa (S, Buckman)

Hyperlioceras (Hyperlioceras) walkeri (S. Buckman)

H. (H.) liodiscites S. Buckman

Reynesella plodes S, Buckman

Nannoceras nannomorphum S. Buclkman

Nannolytoceras c¢f. liocyclum (Brasil)

Zuhonloceras acanthodes (Se Buciman)

E. submarrinata (S. Buckman)

Trilobiticeras (Trilobiticeras) trilobitoides S, Buckman

Te(Bnileites) aff, liebi (Maubeuge)

ii, The middle of the Bradford Abbas 'Fossil-bed!
The middle of the 'Fossil-bed' yields & fsuna intermediate in
character between the previous and that from the basal part of the

'Foss;l—bed' (Concavum gubaone gensu stricto). Similar faunas have

been collected from the tsp of the Iron—shct‘ Bed &t Horn Park quarry,
south Dorset (SENILR et al., 1970) and from beé 3, Seavington St.
ary (PARSOI’S & TORRENS in TCRR,‘ISS (T’dltar), 1569).
Bradford Abbas Railway~0utting

Graphoceras (G.) apertum (S; Buckman)

G. (g.). sorivtltatum 3. Buckman.

Ge (Ludw1~e11a) cnmndatum (S. ucaman)

g. L& ) limitatum S. ﬁuo manf 
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Go (L.) subrudis S. Buckman

Bradfordia liomphala S, Buckman

Fudmetoceras amplectens S. Buckman

Euhoploceras acanthodes (S. Buckman)

Be simplex (S. Buckman)

Haplopleuroceras subspinatum (S. Buckman)

Trilobiticeras (T.) cf. punctum (Vacek)

iii. The lower part of the Bradford Abbas 'Fossil-bed!

The lower part of the 'Fossil~bed!, together with the main
'iron~gshot! bed at Horn Park gquarry, Dorset (SENICR et al., 1970),
bed 2 Seavington St. Mary (PARSONS & TORRENS, in TORRENS (Editor),
1969), and the lower limestones at Dundry (BUCKMAN & WILSON, 1896)
have all yielded a similar fauna, that of the Concavum Subzone ggggg

stricto.

Bradford Abbas Railway-Cutting

Grephoceras (G.) concavum (Sow.)

]

« (G.) magna (S. Bucknman)

(c.) publineata (S, Buckman)

I

(Ludwigella) attenuata S. Bucknman

[ £
-»

(L) cornu (S. Buckman)

I

(L.) flexilis S. Buckman

i«
.
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(Le) micra S, Buckman

« (L) rotabilis (S« Buckman)

o

Geo (Le) stigmosum S, Buckman

Bradfordia 1iemnhalaks.,£uckmaﬂ

Buhonloceras cf. crassiformis (S. Bucknman)
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8. THE CORRELATION OF SCHWABIA AND NORNANDY

The correlation of the *Couche verte! and 'Dlaukalk! with the
Sauzel Zone, has already been discussed in some detail, and presents
no problems; unfortunately the same cannot be said of the subjacent

strata,

a/ Schwabia

Correlation of the beds between the 'Blaukalk'! and the 'Cberer
Donzdorf' sandstone (= Concavum Zone), with the Dritish succession
present considerable problems for the following reasons. PFirstly
these Schwabian horizons are poor in ammonites, secondly many typical
British emmonites, such as Witchellia are rare or absent and thirdly
there exists a prominent unconformity, showing a marked discordance,
which at some localities cuts out several beds, (The 'Unter Wedel
Sandstein', see Fig. 4). BExposures in the Gingen area, notable in
the past for its 'Sowerbyi Zone! ammonites (WAAGEZN, 1867, DORY, 1935,
OLCHSLE, 1958), are now very poor. The following is an undescribed
strean section at Grunbach near Goppingen, and lesé than 10 kn. from
Gingen, which had a very similar succession, (QECHSLE, 1958, with

extensive list of ammonites etc.).

is Streanm seotlon in a wood just to the &“at of Grunbach

(4) "mittel =%~ tone"
A blue tenacious clay limsnita aﬁrﬁaked a§ the basgf‘aﬁé
with intercalations of thiﬁ; ssﬁﬁy limestone ('Wedel
Saﬁﬁét&in') in the npﬁer—§art. 1 O
Eéeﬁ iabi.ﬁ Be 4

(3) A conglomerate consisting of dark blue 'iron-shot?
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limestone lithoclasts, heavily limonite-encrusted and
set in soft blue limestone matrix, which becomes harder
and more indurated towards the base,

There is a fairly prolific remanié ammonite faurna,
mainly distorted, broken and limonite-encrusted internal
moulds, resiting on the irregular and limonite coated basal

erosion surface,

Shirbuirnia cf, stevhani, CP. 1810.

Shirbuirnia spp.

Jelbm,

prominent Yhard-ground!

(2) "Phe Sowerbyi Colith"

A hard, blue, heavily tiron-shot' limestone, with a tendency
to be conglomeraticy wvery hard at the top and sofier below,
with a lighter, more grey coloured matrix.

Euhoploceras cf. adicra (¥eagz.), CP. 1818,

0edBm,

(1b) A thin sandy perting 0.04m,
(1a) "The Oberer Donzdorf, or Concavum Sandstein®
A massive, brown sandstone, heavily ironstained and with
some "box structure" weathering.

seen 10 1.0 me +
The "Sowerbyi Oolith”, (Discites Zome) is undoubtedly ihe source

I ——— oINS I

of Waagen's type specimens of Buhonloceras adicra and E. polveantha,

The othérs, apart from Hyperlioceras discites, come either from the

’ . ~ . L
suprajacent remanie bed or the 'Unter Wedel sondstein™, which in the
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past have all been grouped, together with the 'Sowerbyi Oolith', in

the 'Sowerbyi bank! or 'Schichten!,

b/  The Wutach

There is a slightly more expanded sequence in the Wutach, with
several courses of very sandy limestone (the 'Unter Wedel Sandstein')
coming in below the erosion plane, and above the 'Sowerbyi Oolith!
equivalent, (BAYER, 1970; DBUCK, HANN & SCHADZL 19663 and HALN,
1971). The 'Sowerbyi Oolith! equivalent (Bichberg, Fig. 4), yields

Hyperlioceras cf. rudidiscites (CP.2397) (see RIEBER, 1963, p6) and

brachiopods, Sphaeroidothyris eudesiana and 'Rhynchonella! forbesi,

identical to those from southern Englend. The ‘Unter Wedel

Sandstein' has produced several Sonninia (Fissilobisceras) cf,
ovalis (Bayer Col.), whilst resting on the overlying erosion plane

. . . ‘
are poorly preserved, remanie ammonites which can be referred to the

genus Shirbuirnia, (ef. S. trigonata (Qu. emend.Dorn), Scheffhue,

CP 1820). The correlation of the 'Wedel Sandstein' with the Ovalis

subzone is further strengthened by the isclated occurrence of

Trilobiticeras (Emileites) of, liebi (Kaub,), above the highest

occurrence of Hynerliaceraa, (BAYEQ, 1968 and pers. comma)e
To the west, at the old Iron-stone mines at Ringsheim, similar
sections are visible to those of the Wutach, (BAYER, 1970) where &

reduced 'Unter Wedel Sandstein', yielding Fisgsilobisceras ovalis

(cP.1821) overlies beds containing Hynerlioceras spp. and Euhonloceras

ofs polycantha

The correlation af the Schwabian lower Bajocian ia,ammmarisad‘

in a general way in Fig. 4.
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¢/  Normandy

Below the 'Couche Verte'! on the Normandy coast, there is a
series of light grey, slighitly sandy limestones, rich in black chert
bands - the Maliere. A1 Ste Honorine des Peries, the upper part of

the Maliere has yielded Kumatostevhanus cf. trinplicatum (CP.1600 &

1601),and Emileia (B.) grepnini Kaubeuge, (K. Morton col,), and is
thus still Sauzei Zone in age. At lower horizons the Maliere is
less fossiliferous, but past records suggest that it ranges down, at
least as far as the Murchisonae Zone, (RIOULT and GABILLY, 1967).

The large inland quarries at May-sur-Orne show numerous
exposures of the Iron-shot Aalenian/Bajocian resting on steeply
dipping palaeozoics, The MNurchisonae - Concavum Zones are well
represented as are the Upper Bajocian Zones, but the intermediate
horizons tend to be very lenticular (BIGOT, 1900). From the work
of Nunier~Chalmas (1892) Brasil (1895), Bigot (1900) and more recently
Rioult and Gabilly (1967) it seems likoly that at least the Ovalis
subzone has been represented by a small lens of ’ironﬁshot"limes%one.
The préservation and mode ofkdepositicn.df‘the Lover, Bajocian'in

Yormandy thus follows & very similar paftérn,to that of South Dorset.
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The following is a resumé of the Standard Zonal scheme for

parts of the Aalenian-Bajocian Stages, including any changes made

necessary by the preseni worke.

a/ The Zone of Qraphoceras (Graphoceras) concavun (J. Sow.)

Authors-

Type areas-

Type Horizong-

Characteristic faunas-

Hudleston (1887, in 1887-96) restricted by
Buckman (1889, in 1887-1907).

‘orth Dorset.

Besal part of the Bradford Abbas 'Fossile
bed!,

The wealth of Graphoceras s. sir.,

particularly G. (G.) concavum, G. (G.)

magna, Ge (Ludwigella) cornu and G. (L.)

stismosum, which is typical of the Concavum

Zone gensu stricto, There may be a possibi-

lity of subdivision of thies unit, with a

higher horizon characterised by Budmetoceras

and Haplopleuroceros.

b/  The Zone of Hyperlioceres (Hyverlioceras) discites (Waagen)

Authort-
Type aheasnbr
Type Horizons-

Characteristic Faunas-

Buckman (1893).
lorth Dorsets . ;
Top of the Bradford Abbas 'Fossil-bed'.

This Zone is characterised by the‘abun&&nceki,

of the génus H;;merliocems,: p&rticu_larly He oo

(g,)'walkeri‘g rudidisci{as'S.VBuékméh'grcupgj,f

as well asiby th§ genus Revneselia aad by::;

Prilobiticeras trilobitoides.



¢/ The Zone of Witchellia (Witchellia) laeviuscula (J. de C.

Authors-
Type areas-
Type Horizonsg-

Characteristic Faunas-

i. The Subzone of

Authors-
Type areag-
Type Horizong-

Characteristic Faunas-

Sow.)

Haug (1894).

To be designated.

To be designated.

The abundance of the dimorphic pair

Witchellia (W.) and W. (Pelekodites) and

the species Trilobiticeras (EBmileites) liebi

(Maubeuge) characterise this horizon.

Sonninia ovalis (Quenst. emend. Buckman)

Oechsle (1958).

The Schwabian Albe.

Thé Unterer Wedelsandstein?,

This horizon is typified by the presence of
large smooth Sonninids, such as S. ovalis,

and by the appearance of T, (E.) liebi &nd

the genus Witchelliz,

ii, fThe Subzone of Witchellia (Witichellia) laeviuscula (J. de C. Sows)

Author:-,
Tyﬁe areas-
Type Horizons-

Characteristic Faunas-

Haug (1894), restricte& Spath (1936). )
St111 to be designated. |
Still to be designated.

This subzone is characterised by the ﬁare"
invelute, cégt&te'witchelli&a end by the

genus Shirbuirnia, There is‘a'ggagibility R

that this unit msy be subdivided on the - . =

basis of the distribution of certain species

of Witchellis and Shirbuirnia, the higher . =




horizon being defined by the appearance of

the genus Frogdenites,

d/ The Zone of Emileia (Otoites) sauzei (d'Orb.)

Authors- Oppel (1656 in 1856-8).
Type areas— Schwabian Albe.
Type Horizong- The Blaukalke.

Characteristic Faunas- This has already been given in some detail
(section 2), but the base of this Zone is
defined by the appearance of the genera

{umatostephanus and Labyrinthoceras and the

species Sphaeroceras manselii and Witchellia

hebridica,.

55
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IB, & STRATIGRAPHIC REVISICN (F THD HUXPLRIESL “CL/S ERFURCATUL

20078 ROCKS (BAJOCIAN STAGE, LIDDLE JURASSIC) (¥
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The develoynent of the Standard Zonzl schexn T purt aof
the Bajocian Stage is digcussced, and a detailed, bved by bed, analysis
of rocks of thig age in Southern Bnglend {mainly Dorset) is given.

the
The type horizorns of Snith's, LgthuruW“' and Ducknants arnmoniie
species are discussed, and ag nmany ag poseible of these zre placed
in their correct stratigraphic position. A detziled description of
the stratigraphic digtribution of the major anmenite species and

&

enera is given. Pinally the subzonzl divisicons of these Zones,
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which have been recornised in Southern Ensland are redefineds  tha
iz the Ronani, Humphriegienum and Elagdeni Subhzones of ihe
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Humphriegisnun Zone and Danksi, Polysyralis and Baculata Subzones of

the Subfurcatunm Zonc,
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1. INTRCDUCTION AXD ACKNOWLEDGEIIITS

The Humphriesianun and Subfurcatun Zones zre goue of the most
poorly represented of ail the Dritish Bajocian Zones. Humphriesiamus
Zone rocks are only found sporadiczlly in the British Isles, South
of the Mendips in Dorset and Somerset, in Yorichire (Cross's record

of Stephanoceras hunphriesianun (Sow.) from the Lincolnshire Limestone

cannot be confirmed ( Cross, 1875, n.lQlD«amtlu the Imner Hebricdes,
Skye and Raasay in particular. The Subiurcatunm Zone is even rore
restricted in its distribution, rociks of this age having only been
found in a few isolated areas of Southern England. The supposed
Subfurcatum Zone ammonites from Slye and Raasay are too fragmentery
and poorly preserved to be cerf&in of their true identity or horizon,
(lorton, 1971). The Scottish occurrences of these two Zones have
been the subject of recent detailed work, and little needsvtb be

added to this, (Horton, 1965, 1971), whilst I aim to revise the

emmonite faunas from the Yorkshire,Scarborough Formation elsewherc.

The main:areas of preservatiomyof’these Zones to be discussged
here are those of Dorset and Sonerset ~’gee.Texﬁ fig.yl,, These have
not been the subject‘of a detaile&vstu&y for over half a céntury,

(5. Buclman, 1@?3, und‘Rlchurdaon 1331 - maﬁt of uha a fieldywbré wwm\'
completed before the first World ﬁar). Considering t&afrthis regiaﬁ
of England‘is the type area for ﬁuﬁeréuakZonal and subzonal indices,

(S. hunohriesianum, Talecavmg blapsdeni (3&¥ ) T. hw?’ﬁl (bawq eﬁc.)‘

&

e well £s nunerous other GL&TuCt ti'.vm e uﬂﬁiteg,
(u. duc“;&n, ljJ}—BJ), a revision of t¢e stratxgra» g c; the a Leu*
is 1on overdue. Lﬁnce an at%buﬁt is waﬁe her$, ilrwtlf t“ Tom

‘inter rct tho p*oeeﬁt t”ndaré zﬁ:ﬂl’gcheﬁe, 3ec&na,y to give o
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detailed bed by bed analysis of beds of this age in Southern England
and lagtly to determine the type horizons of the numerous ammonite
species which have been desecribed from this area.

At this point I should like to thank the curators of the various
museuns, who have allowed me to study type material in their care,
particularly those in the British Nuseun (N.H.) and Institute of
Geological Sciences, Londonjy the Sedgwiclk Huseun Canbridge and the
Hanchester City Museum. I should also like to thank various
individuals who have allowed me access to their private collections,
notably Brigadier G. Bomford, Dr. J.R. Senior and Dr. J. Whicher.
Lastly I should like to give my special thanks to Dr. J. Callomon
end Dr. He3. Torrens for both help in the field and in the discussion
of the numerous problems which arose during the oourse of this work.
The majority of the work for this paper was underialen during the
tenure of a Uhivefsity of Keele research students ip, &t that

Universitys this award is grotefully acknowledged.

€e  DEVILOPMIIT CF THZ STAXDARD ZCNAL S HENE

%

2.1 The Zone of Stephanoceras (Stenhancesres) humvhrissianun (J. de

Ce Sow.)

Oppél (1856) stricted bls Purghrieazaﬁum Zone, inrthe
Schwabian Albe (S. Gerns ng), 40 the beds below the SH%THTCaﬁwm
Qolithe, (1nc1udeé Lj hln in the Yarwznﬁani zone) hvd above tneyﬁk'
Blaukalle (n s&u ei Zane by ori 13&1 agfinit on - ﬁnﬁel, 1*~0, TP
308, 344, etc.) - that is the’giéahtaué ?@néi'ﬁsty een-talke ahﬁ‘k

klsgdeni»gchichten,,‘o? subgequcnt &ﬂtﬁars; ﬂ E§ Ia%s* ﬁ*r;ers vﬂr@

of the opinion that §. hunnhriesisnug wag na% reatricted to i%a‘zaﬁe; e
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Table 1. The

developmentwof thq standard zonal scheme for

the British Humphriasiaaum/Suhfu#céfu&”Zcﬁes;
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and hence introduced, what they considered, were more suitable

indices, such as Dorgetensia ronmani (Cppel), Haug(lﬁyg; D.

(D'Orb‘), Brasil(lSQﬁL etce Iowever, reporis of 3. hunvhriesianun
from the Sauzel Zone are due to mis-identification of such forus asg

Skirroceras and in any case an extended stratigraphic range would not

preclude its use as a Zonal index.
Subdivision of the Humphriesianum Zone conmenced at an carly
stage, with Waagen probably being the first to recommise the distinct

stratigraphic distribution of 'Ammonites' (Teloceras) blasdeni Sow.

™

(waagen, 1867, p.537). However, the first use of Teloceras blasdeni

as a stratigraphic index was &s a replacement for the Humphriesisnun
Zone, (Six, 1879; Gosgzelet, 18813 Buckman, 1893). The first real
attempt to subdivide the Humphriesianun Zone into sepsrate horizons
was nmade by Mascke, whose work on the North Germgﬁ Bzjocian was
unfortunately only published in an abbrevicted 'Innaugural DiﬁSGer—
tiont', (liascke, 1907)s The four zéﬁes’er@cteé by ¥asclte were thus

poorly‘dcfined and largely un-interpretable. The nubl&catzcn of

liascke's work, however, prompted Buclman to subdivide hia blasdeni

hemeraj introduced prcviously as & replacement for the humphriesianum

hemera (Buciman, 1898); into 2 restricted blacdeni hemera and an

&% g

tinter-Zone' (Buckman, 910) or following Masclhe & §% bemmatoceras zone,

(Euckﬁan, 1913, in 1?G9;36)5 Subseqﬁenﬁly Eucgman intrﬁduced a wholse.

L

series of her rerae (stratlgraﬂhlc Lglts aﬁ;rczzgatnlg equlvalah%

the subzone in present usage), of which‘ev@ﬁ'the’rela%iva'oréer is

cioubtful, (Buc’ mman, 1907 ';..'19‘313) - see mze 1 f-z~ further details.

Sputh (1936) returncd to the e“rlier ~ﬁnul awﬂcevis, k;en Le

- :

suscested ﬁha use of a Humvhrveaianu$ na ﬁlth Blapgdeni: mﬁfﬁsmami

L

suhzs&es, & scheue allauﬁa bf ﬁ*“eii (14;3), ﬁﬁa, howaver, ;rgiur“ed R




the use of a Humphriesianum subzone to that of a Romani (Arizell 1354,
4596) «
In Forth Germany attempis have been made to zive some validity

to the zones introduced by lascke; thus Kuan (1952) and Westermann

(1967) introduced a series of valid modificationc o these zoneo

Mascke 1907 Fusn 1952 Westermann 1%67
Teloceras zone = blacdeni zone = bLlagdeni gubzone
Sterheooceras zone = humphriesianum Zone = humphriesianun subzone

i

Stephanoceras zone = umbilicun zone vnbilieun subzone

Stemmatoceras zone = goronatun 2one = frechi subzone

some attempts were also made in Germany to use species of Dorsetensia

for stratigraphic indices for the basal part of the Humphriesianun
Zone, with Westermann's use of & 'pinmuis Schicten! and a 'ponmani/

complanata Schicten', (Westermann, 1954). Huf's use of the pinsuis

Zone (Dorn, 1935), however, was ag a synonym of Oppel's Sauzel Zone,
(fug, 19608), |

The most important recent work on the Bajocian iz probably that
of Pavie and Sturani (1963) in the Basse Alpes of S.E. France. Here
a thick 1i&eatone/mar1 sequence provides one of the staﬁ&ards“of
reference for the world Bajocian,v(ﬁrkail, 956, 9.15?) Uﬁfoitﬁék

nately the base of the Humphriasla win Zone i»»d 77 culﬁ to deiiwe

since certain awmcnitag, particulari; tae genus Dorsetensia, are

either absent, or poorly‘preaerve&. Yaﬁa the 1ess & three~f0ia subuv

diviﬂ ion of tha Hum§ﬁrieslanum ﬁﬁne waavauggeatma by the stuay of

this s cquencc, into Blag denl, 'btanh ﬁacerwn' d,'Paﬂezlaﬁa“ﬂb AR
ﬁubaOﬂes, (Pavia & aturanl, 1568, p.312).‘ ?ﬁe }ati uhaend‘waak

subsegquently givon & more xal*&, Nnecifmc r&iher tkaﬁ generic, iﬁﬁax ‘

o i o e i reon Gt
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by Sturani (1971, p.50), who suggested the use of Poecilomornhus

cycloides (d'0rb.). This three-fold subdivision of the Humphriesia-
nun Zone appears the most satisfeactory, and further subdivision into

six 'horizons!', (Gabilly'giigl., 1571) would sec:m uNnECesSErYe

2.2 The Zone of Strenoceras (Strenoceras) subfurcatun (Zieten)

Cppel recognised the distinct rature of the Subfurcatun Zone
fauna (Oppel, 1856, p.308), but Terquem and Jourdy, (1869, p.2) were
the Tirst to give it Zonal status. Their Zone was later restricted
by Buckman's introduction of & Garantiana hemera (Buckman, 18353) or
Zone, (Buckman, 1913 in 1509-30), the basal subzone of whichj the
Dichotoma; must define the top of the Subfurcatum Zone. There have
been numerous, subsequently designated, alternative indices for the

Subfurcatum Zone, mainly related species. of Strenoceras, such as S,

7%,

bajociensis, S« niortensis, etc. but S. gubfurcatum must have priority.

The first person”te gragp the possibility of subdivision of the
Subfurcatum Zone was undoubtedly Bucks &ﬁ, whose banksi hemera is only
partly the equivalent to Nascke!s Teloceras zone, (Buckman, 1310).

Buclkman later further restricted his miortensis hemera, by the

introduciion of a leptosphinctes hewera, {Buciman, 1923 in 1;00 33).
Whiist Buckman never cleariy indicatéé %he actual becs ta which thc~
hemerae refcrred, they can be guuuceé b" & sta*w cf the aﬁn@nwﬁe v'
: épecieska : gned to then in ‘Typc A mcr est, (Euc,ﬂwﬁ, l ?533) -

cee wcrley—Dmvzss in Richardson (1 J1, P é3).

nicrtens A5 - @aﬂFS,;FIQgﬁen Quar J, Dors attj'”
nio*tﬁ is o= lenﬁaﬁﬁhlﬁctgg (; 23) “Qﬁeé.é,,Frﬁ§ég§:gﬁa§r§g_@&rﬁ@%;;:
hcmerg , (16 3) ( bauliei (1110} PR

Zana'(l?i})'
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Subgequent to Buciman, most work on ithe Subfurcatum zone has
been done on the thick clay, sequences ¢f north-west Germany. Here,
mainly following the worlt of Althoff, (1514 and 1523) and Bentz

(1924 ang 1928 3)y the following horizons have been recognised -

Althoff 1928 Kumm 1952 Hestermenn 1954
Bentz 1928 a-f\&’:i 1&’\ £ "’

-

Upper Subfurcatum Zone =|sgchroederi zone|= schroederi subwone

#

Subfurcatum | Lower Subfurcatum Zone ={baculsita zone
Zone

subfurcatun subzone

]

'Leptosphinctes Schicten! -

thaula subzone

The faunas recorded from these horizons, (Althoff, 1928; Kuum, 1952)
show that they clasély follow the stratigraphic succession warked cui
by Buckman in North Bcraét. Pavie and Sturani (1568), whose work has
already been dlscussed in connection with the Humphriesianum aone,
have larg elg canfirued the German results, a Aa thég recognis ei‘%he’
fallowing horizons in t@ekB gserAlpes -

é schroederi subzone

Subfurcatun Zone

Laculutuw subzone

( _
(  mhaeme L
é phaulus /polygyralis subzone
(a loua sub zone

~

Subsequent modifications of this;schemevhave.insludeé the selection

of Caumontisnhinctss polveyralis Buckman, as the sole index for the

yolygyralis/rhaulué ﬁmriﬁom (Stgragi; lyfl) vthé e §%ﬁitiaﬁle*‘f
the priovity Qf4BuGKméﬂ's‘%éﬁksi iﬁﬁ@y(%LGkﬁaﬁ 1§13} over Pavia and
Sturani's aglaué‘ﬁabgeﬁé, (Parﬂéﬁé'in”sﬁarA$i‘ 1?? ; y-kQ) Fzéﬁ¢& :5‘”li 
'warkers havé 011" acﬁentad a thrag-falu Ehb33V&&i ﬂ” the maﬁfumuhtuu '

Mm

Zone, with the . QﬁlwsiOﬁ of the schreﬁé@ri &ﬁuﬁ@iﬁ, (G %ili* ot &1;7’5’
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1971). Pavia's recent work on the upper Bajocian (Pavia,1973) has
largely confirmed this three-fold division, since it proved impossible
to separate the schroederi and baculatun subzones in the Dasse Alpes.
It must be noled at this point that Pavia and Sturanits baculatunm
subzone is not the same as Kumm's baculata mone, (kunm, 1952,

Gabilly et. al., 1971) since the index is Apsorroceras baculatuws (Gua)

———

rather than Garsntiana baculata (Que).

3. DISCUSSION OF THE SUB-ZCNAL SCIINE

During a recent study of the Bajocian rocks of Britain, the sub-
zonal scheme schown in Table 1 was found to give the best interpreta~
tion of the ammonite distributions. The subzones of the Humphriesianun

Zone follow Pavi& and Sturani's worl on the Bagne Alpes, but uvsing

pre~existing indic»s.; The middle of the Husphriesiaonun “unc, ‘the

'Stenhanoceras subzone', (Pavia & Sturani, 1965),»is_charactaris@d by

the wealth of Stevhanoceras s. sir., and since it ie the type horizon

of S, humnhriesiamnm‘(Saw.)«in Dormat, it would seem logical %o adopt
this species as both the Zonal and subzonal index. This subzone would

thus agprexim&te to Kumm's~restricteé hunphriesianun zoné of E.W.

Germany, wh 1ch is dlstxnﬁulaae@ hJ the Qccarveﬁaa of a 1arga V*?iaﬁ‘

of different Stephanoceratida, inmludlngig. erassicosta ?aﬂ (Qu. e¢@na.
Ao MU

Renz), S. nutabile (Qu. emond. Mascke), S driplex (Mac

”1353§ g;ggg ; &3 L?d@x for

At

~and 8. zieteni (Qu. emend. Renz), (Kunn,

the basal subzone o; the Ku@phr*e iaauﬁjzane; I h Te. $2”M§aﬁ %ha uge

of Boraatensia_xgmami (0p ﬂel), khich or &Elf 3ﬁ§$aéucedgfiike“ by

Telocoras blaﬁﬁeﬁi;,asfa‘x¢§laaem ni 5niéﬁ.§$? tﬁ§7ﬁmm§hriési&ﬂgﬁ’g“
Zone, (Haug, 1891). ﬁewavar, this zone has since been used

reatricted sense, as.a subsz one @f the ﬁu&yhﬁleﬁiaﬁﬂﬁ Eeﬁ&,?{*,fk;°’”"‘""”




19356) and es a geparate zone below a vestigal Humphriesianum Zone,
(Huf, 1968). Arkell's rejection of D. romani as the index for the
lower subzone of the Humphriesianum Zone (Aricell, 1954, p.596), was
based on the agsumption that this species occurred above S. hunohriec-
sianua, in the Blagdeni subzone. However, there is now anple evidence
to show that D. romani ococurs ahunaantiy at a relatively low level in
the Humphriesianum Zonej in any case an extended range up into the
Blagdeni subzone would not preclude its use &s an index for the lower

horizon, In much of K.W. Burope the basal part of the Humphriesianum

Zone is characterised, not by the feuna ascribed to the eyecloides

74

subzone, (Sturani, 1971, p.50), but by a wealth of the gcnha Dornetenw

.

gia. Thus in Skye, l.W. Scotland, there is a profusion of Dorsetensia

and only relatively rare members of other genera, whilst the
Scarborough Formation of Yorkshire, England, like H rihnﬁest,ﬂarhang,
(Westermamn, 954) and QOUuh Germqny, (&tuhlecmvr, 19?5), hasg an

ubunduﬂce of Dsr@at0ﬂ31a, Gfteﬂ to the vir ual exclusiam of other

£ensrad. T tiuw this dlstrlbztis _af sraetensia into acc@aﬁt;_alczg

with the griGilty of D. rononi over PvaviiomcrﬂF ‘ *e?m Jﬁ (a'Orb )

as a suhzonal index, there seems no alterﬁat;ve but to uccenu tha

>

former as the valld, basal 1n&e’ fe the ﬁun&&rieslaﬂum Zege,” Ehﬁ

ohaice of aktype horison for'the Ruuwpl vnbva is clau*, Xn’his.

orlbxnwl aesc;xntlan of the pone i zﬂne, H* 18 sai§ ef the *Les couches

3 ammaﬁites ferruﬁinauses de Beaumant*,“ﬁeaz Digne,Bass

(Kaug, 1&91, p.TO). ;The echiaﬂ in iqesﬂ beﬁﬁ &t

1ﬂ thus 1ermallg delgﬁateﬁ as vﬂﬂ ivﬁe laca %'rc

zons. S ncc %Hese vm“w be;a Were. cxtea in ahe &ﬁmﬁ iption gf tga_;»a'

’Poeﬁilnmarmhuﬁ! ﬁuugane (P@Via & 5 =r&zi, 1;;&, h.BQk}, %41¢h vgs -




later renamed the eycloides subzone (Sturani, 1971, 1.50), then the
latter nmust by original definition be totally synonyuous with the
Romani gubzone. The subzonal scheme for the Humnhriesiznum Zone

sucgested here, thus coincides with that alrcddy put forward by

Muller (1941, Table 2).

The éubzones of the Subfurcatum Zone adopted here, are essentially
those utilised by Pavia and Sturani (1963) in the Basse Alpes, but with
éertain modifications. Xumm's baculata ione (Fuwaa, 1952) has priority
over Pavia and Sturani'é baculatun subzone, {Gabilly et. al. 1971},
and is used as the hichest uub ne of the Subfurcatum Zane, gince
there is very little published evidence for a separate gchroederil

subzone, (Cabilly et. al. 19713 Sturani, 1Wf1, PedJs Pavla, 1973,

4 'l‘IL.. HULPHRIESIAINUN AND SUBFURCATULL Z0XE RGCZ OF SUUTHERK

The‘Humphriesianum/ﬁubfurcaiuﬁ écne’roc 5 of Ssutﬁern %flar§ ;re
now preserved in flV@ dl tlnct areas . and 'n two;éiffer@ﬁ@ Ltﬁan¢'c1es.k
The thicke st deOult of Tocks of vhlu aze is j tv%e the eagt‘af
Sharbarne; Dorset,'where they attain a maximum $hickne ’
mately 24004 The"ircn;shai*‘liﬁe stones from thzs urea are. relativ&lg

'condensed! and are rich in well nrewervcd a‘uﬂnlﬁeu, hu« the f&ux

have not boen re«wor ed or nixed, a accurate celiecting rﬁblem

'ulé %éa Fig.B.,‘Elgeé.;.~

ﬁatalled strutigraﬁnic 3uba1visions te b
whbre the Subfurcatum and- Humghrleglanum Zﬁﬂﬁﬁ.urﬁ aalj ﬁQI&le&lly

x

preserve& 1n highly csnéansea, r@muﬁiﬁ hari"e @ ﬁ a?a r¢cu xa

~»q.v.'G&trall, gi..gl. 1972) Thewe 1at%pr harzwans are uﬂelebg iar




Text figure 2.

A plietoh map of the Sherborno-Ysovil disiriet, showing th

poaition of the localities cited in the text &

1 ~ Iradford Abbas Railwny-cutiing, ~suiting,
3 =~ Louse Hill quarry, #4- Sencford Lara guarry, 5 Glatsooabe Road
cectibn, 6 -~ Prozden guarry, 7T - Chorne Wacd geetion, 8§ - Chorne

Lane sootion and 9 - Lillorne Tic): Lono gootion, .
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most stratigraphic purposes, but they have yvielded some well preserved
faunas, and they are interesting, since they give an indication of
the original area of deposition, during tﬁis period.

- Lo new formal lithostratigraphic terminology will te introduced
herg, as this must await a complete revision of the Dorset Inferior
Oolite. Thus the exiating informal bed nanes are used where they are
applicable. The thickest deposit Qfkﬁumphriesi&num/ﬁubfurca%um Zone
rocks, to the east of Sherborne (beds 6-4, Oborne Wood section), have
been collectively called thebfﬂbornc Road-stone' (Buciman, 1393,
P.5013 1887-1907, p.ccvi). The upper, Subfurcatun Zaﬁe, pért of
tnese rocks (beds 6b-d, Oborne Wood), has been separated as the
'cadomensis beds!? (Hudlesto&, 1886, p.'43 ;3 Buckman, 18691, p.655),
whilst the lowest layer of the. 1&tter he&s hav been called the

’Sphaeroidothyziw bed! (Hudlest@n, 1886, Buckman, 1“3;—33, Pl.,)&B)

Elsewhefc the Humph:ie ianun/uubfurCQtuw Zare Tocks are more
condens ed uﬁd thinners; thug in north Bnrsbu and Somerset they arei
'repfesented Ey'oneQ'%hin, hard,limestene,heﬁ @alieé'%hﬁ“iraﬁ§ Eed'
k(B cleman, 1393, §Q482),swhilat in south Dorset the$e~2ééés aré 4
reﬁrGSGntcd in a thinkremanié ﬁerizcn here calleé:the"ﬂe&,¢6n§1é~ '
meraté' (Bi@hérdéon, lVlE;Jp;ﬁag Gatﬁail,’Jeﬁkyns’& Parﬂenm, 1 ?

Cp.81).

e 1 The Sherborme Weﬂﬁon 4

The araq d;reotlj‘to the eagt of grbarne, ﬁerth,ﬁﬁrset,‘ig & {:,.?~“’”

lassic locale‘for the mtudy of,the &umnhriasiaxum nd Subfnr maum‘ iy ;j, 

O

oness  sin e apwrt iroﬁ hav1w3 ﬁraduccd tue t"~e s;ecimens foso‘

t3

many Eaﬂal.andyaabzanal*imﬁ&x %?GCi&a fleu%eé by &h ‘Smwcrbys, (101@*#5);j‘ 

and Buckman, (1709-30), it was the coen e ef the fi stvfeal,attam?tﬁ_ et
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to elucidate the more detailed stratigraphy of this period, (Buckman,
1893, 1910, 1909-30). The main 100a11t1eﬁ dG“GYILG by Buckman (1893)
are now poorly exposed, and many have disappeared. The following
sections (see Text FPige. 2), represent all those now visible in the
district, and two; Oborne Wood and Clatcombé; although very similar
{o nearby sectiong described by Duclkman, were not actuelly seen by
hime All the faunas listed in the following sections, unless other-
wise stated, are based on material in the suthor's collections. All
the bed numbering of the sections has been revised, but where
applicable Buckmah's nuabera are given in bracikets, following the
new onese. The sections are described starting with those nearest
Sherborne and thence cagtwards to Milborne Wicize The correlation of
the four main exposures in the S“vrberne dzs ict is given in Text

figure 3.

4el,1 Clatcombe farm section

Thiskis’a shallow; poorly exasued, ragaacutt*n on tﬁ i side
of the rééd from § herborne to the Golf course (3?636134), rwn old,
vzrtuallj plou ched out quarrg to *hv eas t ol tha road alwo &hOtg Sone
éXposures in the condensed Hum hriesiaﬁum/gz furcatun Zones., This
seotlan nust bc very close to the locwtinq of that aescribaé bg

Buekman (1893, p.498, section XIV).
ﬁubfurcatum Zong e Humpbriesianum Ecne;; Blasdeni subzone o

Oa (7, at Lowcr Clatcowbe, apetion RIIE, Lucw;un, 1“?3)

A very coars ely oclitia lzmedt ?@, fycm_ﬁ“ica tae large liwnonite
oolithsa tezd to . uran Gut, glvznw,the rnc &,yarﬁuﬁ, s§aﬁg% 1i£aiv;g;7
texture. Poorlg o3 pomed as a 100~e runbla at the t@a'af,the hedge,

this‘badki¢ mere ertenslvelg repremented in iga Lmall guar wg‘.in @hé 
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field opposite,.

Orthorarantiana sp.

Coumontisphinetes (Infrerarkinsonic) vhauluz (5 oBa) CPL127Y

_g_' (9_.) SDe

geen to
Q0r~ﬂo +

Huanphriesianwns Zone & subzone
5¢ (pars 1)
A grey coloured limestone, with matt brown limonite ocoliths.
The bage of the bed ip parked by 2 poor »arting, with abundant
v i ht ks

anmonite fragments, at 0.63 me above the top of bed 2.

Stephanoceras ¢fe hunphrie iamy (Sowle) CP.1305
fé_n EPe

Se (Nornarmites) oo,
Ty A

Srnhaeroidothvris QWLMQ“QX{QE«, (53 .)

Cua;uracnrua &ff. @VQ1V6@GQE$'( an. ); C:.l””

Stenhn wocnra? cf; “710 o iz (Qm. aiﬁuu. Hyatt)(= jf‘

S, hummbriesianra, Je ﬁﬁﬁiﬁu? 1@&1 P““‘ 59%. G?ﬁ@313
S : : ' s s

1161

« (Fornannites) sp.

.
ook
ISEE
[N
e

Dorantencia tecta 8.8, CF

Lisaoceras oolithicun (a'0rb.)  CPLJIEVS
1
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5a (2)
A grey, densely oolitic limestone, with numerous darl: brown
oocliths,.
Emileia sp. (derived)

Peseudomelania sp.

Jelbra

Sauzei Zone

Planed surface, bored and

limonite~encrusted

4 (3)

A light grey limestone, with yellow=brown limonite ooliths, which
are sparser than in bed Sa. The top of the bed céntains serpulid-
encruafed, rolled and reworled anmonites, There is a very irregular

Junction with bed 3.

Enileia (Bmileia) multifida S. Buckman CP.1269

=1

i

=

.‘(gf) cfe polyschides (Waag.) CP.1270

Skrirroceras ¢fs leptorvrale S.B. CP.1291

Pelekodites suloata (S.B.) CP.1281

Sonninia cf. propinquans (Bayle) CP.1234

Lissoceras senicostulatun 5,B, CP.1233

Acanthothiris paucisnina.  S.B. & Walker

3 (4)

4,

containg many badly preserved, rolled and broken g

xmonitesy which have - o o

a characteristic soft, light groy fill to their casts. The bottom of .

the bed 1s very irregular and conglomeratics
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Eaileia (E.) sp.
e (Otoites) s
Bradfordiz sp.

Sonninia sp.

Acanthothiris paucisvina  (5.B. & Walls)

- 'Pleurotonaria! sroanulata Sov.

Qe D
walzi.:'ip
Laeviuscula Zone and subzone
2 (5)
& soft, light grey, marly limestone, with svarse limonite ooliths,

speckled with glauconite grains, and typical of the unweathered 'preen

grained merl! of Oborne, (see Zuckmen, 1333, Prosden Qy. bed 2).

s

?Vitchellia cf. nodatininmis (3.3.) CP.2 &y {= Sorninia

8ps nOV. top bed 6, MNilborne Wick, L. dlcharésﬁx, 1715)

0 oD

Deding
1 (6)
"blue héarteé‘, or S&wlli;e, “llxntlw sandy end glaueenltic
limestone, (= 'Blue‘bed',,be 10 F““bde%) Vﬁ*cﬁ formes a 'kerd! on the

west side of the road.

?Wlt chellin of. nadetininmuis (8.5.) CPJIETY

4ele2 : Fr@gden Quarr:f (.?‘%:»s:rmm, S wie? \"*?i‘”’“‘{ { 5‘5/

“The s&ctiaz “deseribed by }ub::aﬁ fros this quorry (ST642185) ie
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This quarry was the source of numerous specimens figured by Buchnan
(1833, 1909~30) and Hudleston (1857-%6) and has been desoribed by

.

Hudleston (1886), Richardson (1931) and more recently by Macfadyen

Co
@
2
i
o
2
@
L
ol
]

(1970, p.158). The bed nunbers used here are the san
the Cborne Wood section.
7 (pars 2)

A sa ndJ, narly linmestone, heavily stained with limonite and with

a conglonerate of linonite-stained, re-worked ammonites at its base.
04300,

- o oo oo DlENEA BUNTECE = e s e e o e e e e e -
'Oborne Road-stone! (6—5),’— 'eadomensis Beds' (6é)
Subfurcatum Zone, Bagulata subzone
63 (nar" 3)

A highly fosmiliferous, har d oolitic limestone. There are many
fragmentary fos 311 which\ﬁcwarés_tié top qf ihe ﬁaa, E?ﬂ:éftéﬂ.

limonite coateds

Caumontisy hincte (Infranark sawia) cfe serarelliz (Paranw),
; i GP 3«&33‘

Lenitosnhinetes (Lentos %hincteG) ely 1G“td” b‘ ;akm&n,
, AR i ,

(L.) C.s.a fec‘Vi( ’\ni (5; »Ucm.';.n), Gl’o(—‘«)jB

-

&,k(ﬁlaistagnﬁinataﬁ) cf.>a sinus (Zutverﬁltuml), CP.h(?@ ,*

,Sﬁren@céras,(gf) suk;v“catvﬂ ( ie%@%), CF.*”}i
(

Sirenoceras (Garantisna) baculnia (Qa;}, GP.E??BJ“"

(G.)isgﬁ. "i""

, Aﬁ?ﬁ?TﬁCéTuﬂ hnauiwtam (@g,)g CP. 83;2 ¢ J

»Liééacef (LGtnvn?aq) noli ciﬁ {d C”b ), CP.’? 7

éﬁ‘(i.) ,aiza i prm (SOﬁlﬁeﬂh&Gﬂ) 8. B e &tﬂﬁ %atael,' 
: - : ) N I}iﬁ?j&.}




(lierolissoceras) cfs pusillum Sturani, CP.2749

Stricoceras (Striroceras) sve

(cadomoceras) sullvense Lregil, CP.2801

5. (C.) nenos (Parona), CP.2500

Chondroceras canovense (de Grezorio), CP.2331

Snhaeroceras auritun cof. subsp. auritun Parona, CP.2332

Delbe
e e

Polygyralis subzone

(pars . 3)

A hard, blﬁe ‘hearted'!y, oolitic limestone, hizhly bioturbated,
with a mixture of wore sandy limestone. Thig bed is poorly
Tossiliferous, with the few fossils being bodly nrecerved and
difficult to extrzet. There is a very large species of

Phole domva present, xh*ca uu; probably the ssuﬁce of the biow
turbatign.

0

Gauvnontisvhinetes {(Caumont tsahinotes ) of. nHIWﬂvm“71r

S Buock

Levtosnhinctes (Uleistosnhincten) en.

Opoelia (Oecotranstes) of. lonsoras Sturani, CP. 2u3)

00,3)"
Dedne

'Sphaeroidothyris Bed!

6bé (4)

~Lenticular masses of har&, %iue ?haartéé*, eryotalline, 'iron-

3 i N . . -, K Tha : R A
- shot 11mestﬁne, which are very 1rr guler in ﬁhlcgneas ,&nd»are
g voti“eg Oﬂlj thh 8010 f Ql‘" ] “rmi i f tga hed‘abwve.r 5;f“
Thi Led is vary sendy in patc‘ ﬁbu ‘nerﬁs' Of nhuﬁrczuat?"fzs\¢'

i al"& COmMMONe




83

Caunontisphinctes (Infranarkinsonia) nhaulug (S.Buckman),
CP,2803

Strenocceras (Sirensceras) sp.

Orthoparantiana (Crthosarantiana) cof. densicostata (Qu.
emend. Douve), CP.2009

(1

0. (0.) bhougi Pavia, CP.2807

Torrensia gibba (Parona), CP,2804

Onnelia (Onnelia) sp.

Strigoceras (Cadomoceras) sp.

Cadomites (Cadomites) sp.

Chondroceras canovense {de Gregorio), CP.2345

0elO=-
Oa&0m,
Banksi spubzone
6ae (pars 7 5)

A soft brown, oolitic limestone only sporadieczlly pressrved,

where the large specimens of Teloceras, resting on the basal

erosion plane, 'stick up' into the overlying bed.

Telocaras bansi (Sows), CP.2647

0.0-

0418m,
Total for bed 6 = = 0,66
- e R e e e s s Wee mee e pl&ﬁ@dﬁ;ﬁrf&caun-a—w-i—-na—unm-ha-

5ty (5)
A thin, soft, marly limestonej densely oolitic, with ehiny,
_brown limonite voliths set in a yellow-trown, often purple

stained, matrix. Belemnites are particularly commons Ulvided -

hy:fwo poor partings, into three caursas., o




Caumontisvhinctes (Caumontisnhinctes ) cf, anlous
Luvpu hm.u., CP. (.*Jll

C. (Infrapariinsonia) sp.

Lentosphinctes (Lentosphinctes) sp.

L. (Cleistosphinctes) sp.

?Cadonites cf. hummhriesliformis Roche, CP.3071

‘Chondroceras cf. tenue {(West), CP.2278

Teloceras banksi (Sow.), CP.2310
T, aff. blazdeni (Sow.), CP.2958

2. SDe
D31 -
Qe37m.

Humphriesianum Zone, Blagdeni subzone

5a. (6)
A hard, limestone with Shlﬂv argn*e ooliths set in a g“QV~vraau

matrix. There are patches of more sandy 1;u0“t0ﬁ?, due 1o biom

turbation, and nunerous belemnites present.

Teloceras bla~deni {Sow.)
‘poen 10 0. 30me

v 8 o e s e s s e » s » DBreai in Oﬁtsreﬁf‘ii I T I ¢ 8 s
continues in the bhu“, -

CEOme 355!.‘ bﬁlﬂw;
Laeviuscula Zone, Ovalis subzone

be (13) Pt
A series of thiﬂ bedde@, @re R glaucaniticvliﬁégiéﬁesylwiﬁ& ﬁéft,¢L‘

glau Qﬂitlc narl p“rtings,_ 

Trtlnb;tzw




Explanation of Plate 1.

Figure 1. | |
. A general view of,th& témﬁorﬁr?;séctioﬁ'ét Obdrné
Vood, noar Sherbbrneg‘shbwing,the 'Oborne Roadnsténe";f
cadomensis beds aﬁd thekbasal,parf of the Sherborne

Building-stone. The bed marked 'C! 3lwith the'flat'tbp is

_the massive block of the cadomensis beds,

Figure 2. T ,
' A close-up of the Humphriesianum Zone‘beds at

Oﬁorne'Wood.




PLATE 1

igure 1.
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Digcites Zone

(14)
& soft, grey, slichtly conglomeratic, plauconitic limestone,
with many fossils, particularly ammonites, which are preservad

as distorted internal moulds.

Docidoceras (Doecidoceras) cvlindroides S. Buckman, CF.1637

Trilobiticeras (Trilobiticeras) nlatvraster S. Buckiaan,
Cr.1723

To (D.) cf. punctun (Vacek), CP.1724

Buhoploceras cf. polycanthum(Waagen), CP.1710

Hyperlioceras (Hyherlicceras) volkeri (S.Buckman), CP.1630

Rexmesclla sp.

0630,

40143 Oborne Wood
This is & large temporary section (S 6451 85), very near to, and

showing an exactly similar succession to ithat of Frogden Quarry (ece
“previous section). A series of exposures have bteen availatle for
study at various times (ecee Plate 1, fips. 1 and 2), and at different

«oints the beds ex ose& shdwed a cmnsider&blc veriation in thickness
P . exp , 1251

¥

the Oeetlen recorded here is thua to s certﬂﬁn extent & gﬁmﬁégiia ﬁﬁﬁ;:
Thesga exposures have alre@ Ve beea tﬁe uubgecayeﬁrg gengraie
dascri§ti0n (% hlc er & Palmer 1971)e -
Ga#&ﬁtiéng Zéné?  ; ?Sﬁbfuroégﬁm‘Zana‘(sé; Sééﬁié#de
aéne bﬁerbefmc u#iléinu Stongysé?iﬁé?,
(1)

A nang iVﬂ, grOV, cr*ztallinggi a;ﬁ,

X

and elightly oolitie lime~ .

*1

stone which weathersﬁto a vcllew*b“ Wi éclagr. '

geen 10 l.Zn.




8 (pars 2)
A series of five (a~e) hard, yellow—grey limestone bands very
similar Yo the bed above, alternating with, grey, sandy marls.

These beds are relatively unfossiliferous, bed &b having yielded =

Cadomites (Cadomites) cf. deslonschamvei (d'Crb.) CP.2212

Acanthothiris sp. -~ common

Total l.1me.

(vars 2)

"?)

Two thin (0,08m.) yellow=-brown oolitic limestone bands. The
upper bed {b), has en iron-stained upper surface, whilst the
lowor bed is slightly softer. These beds are separated by brovm

sandy marls of cimilar thickness.

- A plened surface, with & conglonerate

of derived, iron-cozted fossils, cemented
to the bed below by & lizonits crust.
'The Cborne Road-stone! (6-4)
Subfurcatum Zone
AThe endonensis bedst (6)
This is & solid block of 'iron-s shot! lime stone af va rzaﬁ}a
lithology, being more oolitic and fossiliferous in the top D.1%5m.,
whilst elsewhere, due to bio-turbation, there are patches of
sandy material mixe&‘with nore sryﬁtalline limestone. Dounded
~at top and botton tv twa prsﬁi 0rt erczicn planes, thiec bed is

‘éiv ﬁzble into faur L rig 3 (bmw 1)y by t e irresulsr partingo.

Baculata subzone

| 6d, ’ (rars})

£~hif11y f "iliferam~

44
.
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M
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&
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are often fragmentary, particularly at the top of the bed,

vhere they are also abraded and limonite stainad.

Strenoceras (S8.) subfurcatun (Zieten), CP.3103

Strenoceras (Garantiana) baculats (Qu.), CP.3100

S. (G.) =vp.

Orthosarentiana of. inflata (Bentz), CP.310

Lentosnhinctes (Lentosrhinctes) ef. lentus Sellay CPL32G2

Chondroceras canovense (de Gregs.), CF.2321

Sphaerocaras auritun (P“roﬁa) cfy mubep. auritun, CP.2724
PRI

Apsorroceran baculatum (Que), CP.2655
Sniroceras sppe

e O

Lissocaras (&,) oolithicun (d'0rb.)

Oppelia (Unnelis) flexa (5. Buchman), CP.3 vfz

Strisocerns (Striqncewam) £

j..h

jea

1, CP.3104

. (Cadonoceran) sullvense Drasi

Polyryralie subzone
ce {nars 3)
A bio-turbated mixture of I blue acli i snd gondy limestone,
Much of this bed iz wnfossiliferous, the fossile
kCGﬂCﬂﬂi rated 2t the bage, Jjust akove ihe po {ing which Qivides

the vhols of bed & in half.
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Strenoceras (Sirenoceras) cf., subfurcatun

Se (§,) apleurun S. Buckman, CP.31J0

Canmontisnhinetes (C.) aff. nolvsrralis

o (Infrapariinsonia) vhaula (8. Buciman), CP.3107

Cadomites (C.) cf. desloncchannsi, CP. 3231

Co (Polyplectites) sp. nov.

Chondroceras canovence

Snhaeroceras aff.auritun CP.2336

Lissnceras oolithicun, CP.3107

Oppelia (U.) flexa (S. Buckman), CP.3103

(Occotraustes) mulchra (S Buckman), CP.3119

'The Sphaeroidothyris Ded!

(4)

A lenticul;r masg of blue 'hearted', crystallire, i ron- hom
linestone, with a large améuni of detrit tel quertiz. This bed is
very irregular in thicknresg, it f£ills ihe ﬁmbiliéai areas of
the Telocer&srin the bé& beléw, aﬁ& wheéa'theﬁe are aﬁaemt, it

extends dowm to the bamal erosion plone. Snhaernidothvris

¥ 3

evhaeroidalis (Sow.) is ve Ty counon, both &z irdividuals, and

in 'nesgtst

Punmaﬂtlﬂﬂxzncuﬁ@ (c. ) nolyerra 1“3, CP.2553

(Illfj{w w,"‘!zﬂ l"ﬂr"‘r’}"}’%"\) """"”1{.1’ CP.

L@ﬂtosnhinctés (Ls) d&viéﬂnnigkC?.Qéﬁﬁ;
(L.) leptus, CP.2633

ﬁ.‘(ﬁlaiﬁtsgﬁﬁiﬁﬁte§)~&%iv o

'gtpp3naar& (g.)'cf; cubfarent

Strenocerss (Uarantiana =P




Orthosarantians cf, densicostata (Gu.)

0. haugl Pavia, CP.3079

Cadonites (C.) ceslon~chomnsi, CP.2%6y

(C.) aff. homaloroster S. Buckman, CP.2693

C. (Polyplectites) sp. nove ef. P linsuiferus (d'orb.)

—

Chondroceras canovense, CP.2335

Torrensia gibba (Paronz), CP.2004

Oppelia (0.) aff. flexa

Ce (Cecotravates) of. vulchra

oolithicum

=
bodw

LB50Ceras

?

trimoceras {(Codonmoceras) sullvense

w

& soft,brown,oolitic limestone, very sinmilar to the ted below,

but whieh is often absent, especially wien the Conmon Teloceres

banksl (aow.), which lay flat on the hdﬁul erogsion suriace, are

3

also nisoing.

A planed surface Q.90 ~,l.@m;»&bﬁve
bed 3, surmounted by 0.05n. of marl

5. (5)

) , : ‘ - L Skt A Ty e
A voft, brown, ‘earthy!,oolitic 1zﬁy tone, divided Ty iwo

-~ t, ag'sﬁ"

ular partings 1mt§'thrﬁa‘cewrﬁeﬁ. Phere are nuIeTOUs &

corals, Discacvathug, a%ﬁ §31P~@zt@$ presents The larger

90
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enmonites lay parallel to the bedding, with their vpmer surfaces

planed off,

Caumaontisvhinctes (C.) anlous 5. Pucknman, CP.2951

(C.) diniensis (Pavia), CP.2302

C. (Infronarkinsonia) cf. vhaula, CP.2783

S

Lentosnhinctes (L.) sp. nov.

(Cleistosnhinctes) sp. nov,.

Stevhancceras (Hormannites) She

Teloceras (T.) banisi (Sow.)
Te {2.) cfs blardeni (Sow.)

T. (T ) lotharinsicun Kaubeuse

2. (

Gnalexitesn

D e DG
e 30

¥ X

Lunphriesianun Zone, Blagdeni subzone

1t 8 brittle frocture,

=

A herd, grey-brown, oonlitic iiﬁ@s%:ﬁe,
This Eé& is highly bio-turbated; with tﬁe‘ixiraﬁuc%ien of
softar; sandier naterial. The ccﬁmsm, large azmonlies téﬁﬁ to
be 'rotten', - they have a saft l; onite rich fill to their
inner whérla, - andy uniiha the bed shove, they cccur 2t all

enzles to the bedding.

&% % ok
rioni, CP2646




- e e e e = - Harl parting 0001 = Dllrie thich = o e o e o o

& hard, grey, oolitic limestone, divisible by fauna, and to a

lesser extent by lithology into three horizons, (4a-c).

Hunphriegianum subzone

(pazs 7)

A hard, grey limestone with matt brown ooliths and soft sandy
patches,‘paxticularly at the top. The botton of ihe bed is
marized by a poor parting, associated with a layer of larpe,
serpulid-encrusted, flat lying ammonites, indicating a

pronounced pause in sedimentation.

Teloceras (T.) scuticostatun Veisert, CP.2714

o {T.) cf. lotharin~icun, CP.2686

T. (Zpalaxites) sp.

5 (8.) gibbosua (S. Buckman), CP.2705.

Stephanoceras ,

J

(S } crassicostatun (Gu. %ﬁEﬁﬁg ﬁc““)

. (8.) humnhrie jenum (asw ), CP-&719

5.
Se (o.) nyrltmuum (Q enend. 3enu), P.E}””

Se (g,), cf. scalar@ (F sclke emend. We Sert), GPtﬁ“ld
5. (3.) mtebile (Gu. emend. Renz), CP.2716

§s (§,) zieteni (WL. emend. Enn”) CP.2 ?18’

S. (Skirroceras) spe |

« (Yormannites) forﬂs ety (5. Jc“muﬁ), CP.“) ?’« ~

Se h.) I&tuhﬁﬁrd (g. gucwmaﬁ), C? 23Yj
s
c coile ( estemcms), Cp.az* 3

Chondroceras CVQIVﬂ sceng (Ve

‘Pa@cilﬂmﬁ hu& (? ) owclsinﬁa {ﬁ‘ﬁr§¢}§ CP.

.

Dorsetonsia rmgr@uieﬂh Haumy CP.gg&ﬁ
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Romzni subzone

4be (nars 7)
A hard, grey ocolitiec limestone., This horizon is exiremely

fossiliferous and it is charccterised by the very chiny ocliths,

by the coft, light grey coloured limesione £ill 40 the Fossils

1?

e

ok b ~ e ». = L3 Aoy gy S
ctsts, and by the azbundance of ammonite fraymonis,

Chondroceras delnhinus (8. Duckman), CP.2266

C. evolvescens, CP.2225

Ce pervillii (Sow.), CP.2267

Snhaeroceras bronmiarti, CP,2325

Phaulostevhanus paululun 8, Buckman, CP.2775

Sterhanoceras (S.) nodesun Hyatt, CP.153%2

Se (}o mannitea) bicostatun (Westernamm, 1754, P1.30,
fige3 none 1

8. (2) latansatun, CP.2.0.
Se (g.) cf, D“di"“?1 (g. Fuchman)

8y

Telogeras (T.) blasd enifornin (Roche), CP.2UE

T, (Eralarites) of. laticoststuve (Westersana), CF. 3070
To (“.) sortitor (ﬁaub *ga}, CF. 2960

‘Dorgetensin alsh tzcw,(chw;aﬁ, L07=32,

GF; J,Zi}

PR Ty e s T A
« coanlanats S. Bucimen, CPe2476
R T e S

e

o]

« pulchra Se Luc;@u%, LI.L%J{

e

o -
« resredienn Houg,
j ‘

’?‘,

‘33%%@0&% 5. Juc

Pﬂﬂ“lyn ((.) muhruaiainyiaﬁxy), Cracdiy

(U, (ﬁacat:sumt&m

%

Paenllonornhus (E' ovoioidons CP.ed55




9k

(Mioronoecilomorphus) vicetinus (Paronz), CP.2473

Stecoxvites parcicarinatus S. Buciman, CP.24353

Stricoceras (S.) bessinum Drasil, GP.2453

8. (Cadonmoceras) sp.

lanmmolytoceras pyrmasun (d'0rba.), CP.23%9

Del5m
{}; 2323.

(8)

A dark brown, densely oolitic limestone with a basal conglonerate
consisting of derived lumps of, 'green grained merl! and soft
grey limestone with yellow-brown ocoliths. As well as re~ﬁcrke§
pebbles there are also limonite coated fossils and rare 'Snuff-
boxes?, anal&gous with those of south Dorset, (Gat all, Jerizms

& Parsonz, 1972, p.5l).

in gitu Dors otensin s subtects, CP.1357

Cnonorocnru% 6@3ﬁﬁin*s, gP.1351

*

v~thaereceras bronmmiarti, CF.1352

derlvad

ﬁl]e;a (J.) D

F Q”denltes spinicer ﬁ. Eucﬂqu, G? 130}

tSkirrocoras! of. »*cleA {u. Buc hmaﬂ), C:.lly“
' Sonninia SP;
: hlﬁch~13iu (h.) 5De

(Ppl “07 i4e )’53-   -

Oude o

0.15m,

~vLaev sula Zﬁﬁe and spubzone

3 (9)

A o*t, 11 ht grey 11&@5%1*@, specikled with g$e&ﬂ=§1§amami%¢f o
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grains and with patches of yellow-brown ooliths. (n wezthering
this bed has the appearance of a soft waite merl. There is no

sharp boundary with the bed below, only & gradual transition,
4 $o

3

his bed is full of fossils, many of which are oyster-and

serpulid-éncrusted and, at the top of the bed, ercded and iron

stained.

Emileis (“.) brocchii (Sow.), CP.1353

o (B.) polyschides (Waaz.), CPe1359

B. (0Otoites) contracta (S.B. non. Sow.), CP.1334

Fropdenites sninicer S, Duckman, CP,1210

F. ¢f. profectus 5. Buckman

Chondrocaras SpDe NOVe

¥ollistenhanus aff. :nlli o Duschman

Skirroceras aff. kalus {(S. Bucknmen), CP.1332

8. leptogrrele S. Buckman, GPu1333

BTwa@Tle inclusa §. Ducknan, CP.13?1

Opmelia (g,) %blyﬁ (s. Eucsmzﬁ), CP.2996

Panilliceras arenatus (Gu. emend. a.nu), CP.1373

Shirbuirnia suerbs (5. thwmaa), CP.1374
Ss of. triﬁanata (Qu,\ei ﬁ. Bﬁ&n), Cr.l}?g

Witchellia (i) hotlnnnhorm S. Buckuan

(n.) faleata Se Buctm@nr
E.‘(W.) NiﬂVCm S. Duckman, CP.1334

J. (i, ) ulepa (u. Lchmn), CP.1350

He (Pplébﬁﬂltuo) @zrif er (g. u&ﬁﬁi&ﬂ)

He (g,) nacTR (E; Lgagmaa}, cr ,EQQY Rt
L 0.07=
Q 331.'0‘“”““
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2 (10)

A hard, blue t'hearted', glauconitic limestone. The upper

ok
i
u
€
]
(9]
o]

and i

&}

surface of the bed is the most fossiliferou
softer and more glauconitic. Blsewhere fossils are sparse and
poorly preserved. This bed has been extensively bored, th

narrow vertical borings allowing the marl bed to be 'piped down',

Brileia (Z.) crater S. Buclman, CP.1638

e (E,) aff. catamorpha 5. Buckman, CP.1641
B ('.) polyschides, CP.1640
B. (Otoites) sp.

Panilliceras arenatus, CP.2406

Sonninia sp.

Witchellia (W.) laeviusoula {Sow,)

(¥.) rubru (S. Buckman), CP.2497

(Pelekodites) sp.

Ligsocerzs senicostulatun S. Buckmaen, CP.2208

Ovalis subzone

10p
A nore nassively bedded tap ts t gt "uhgacbnt th&rly beaéed
glauéonific limezstones, Thls bed is onl J occas ioz 11y pres ent.
‘Sonninig svalis (Qu.,emené. Se3.) . ,
Qnéﬁmuk“ :
lb. (13)

A crieﬁ Of thln, Jellaw—urCJ, shﬂa; gl¢~can1t1 11ma$ﬁ“ﬁes,
1nterbed&ed witﬁ scit, bTGW“ pand w marls. T“ewe te .'ar@‘nét~

very iea li ous &na have nat b“én gell Eﬁﬂﬁ”ﬁé‘,~
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Witchellia (W.) op.
somninia spe

Emileia (B.) spe nov. aff, 3. catamorsha S. Buciman, CP.1624

AT AP o e

civos 4.01.
Digcites Zone

(14)
A grey, glauconitic limestone, slightly conglomeratic and with
meny fOuSlle, particularly distorted internal noulds of

aemmonites.

Sonninia (Buhonloceras) cf. polveantha (Waag.), CP.1616

T

Hypnerlioceras cf. liodiscites, CP,161Y

Graphoceras anertw: S. Duckman, CP.1621

geen 1o Oa3Dm.

4elod Cborne Lane Section
A very poor section ism still visitle in tha Tloor of this lane
(57.656136)s The old cutti:r is too slipped znd overpgrown io make

cut anything of Buchman's section (Buciman, 1&;3, wection XVI).

4 (4)

4 soft, brown, iron-chot linestone,

sgeﬁ
Laeviusouls Zone and subsone
3 ()
A soft, white glauconitic o norl.
%ita&gliﬁgk{ﬁité 1z'a) Yeovivsenla "a'ﬁ.), 3058

Peaillicaras aff;,aremat&m.(ia, exend. «-w-); cr. 34@?




2 (€)

A messive, hard,

&

( Further up the lene

situ, in the basa

17
———

shows that, as at lilborne
the Subfurcatum Zone beds,
towards the east, and thus

) See p.

4ala5

Although now poorly

(s7663205), 5till shows & sinilar

(Bucicmen,

glaucon

glavconitic limestones, with nar

expe

1&}3, Eeotﬁcn XVI1).

itic limestone.

0y, B
s ""‘v/’”'

seen

single gnecimen of Teloceras sgp. was found
of the Sherborne Euilding Stones. This

Port, (Kellawzy & Wilson, 1941, p.154),

¢ '
become more texponded! and less irone-shot,

become indistingpuishable from the overlying

146 below.

Hilborne Wick Lane Section

rorown, this roadecutting

sed and overy

kv i % é :
Bucimanty,

zection to that of

hse wlways baen

for the abundant and superbly prese rved R@ zani gubzone founaz, wvhich
mey be cellected from bed 5. lMHaterigl Irom this bed hae found ite weg

into virtually e*erg museun in the

o
Y 3
a0T0ECe

6 (1)

A
I&h

za well asg eraéed,vliﬁ

nited Ringdon, ss well &8 nany

y sandy liwestahei
Y jerived from bed 5,
niﬁe oo iéd fosails.

geen to DeP0u.
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Humphriesianun Zone, Romani subzone

5 (2)

A soft, white, marly limestone with numerous wyellow limonite

ooliths and black dendritic manganese staining. This bed is

highly fossiliferoug, with many of the ghells having been

replaced by a pink coloured calcite,

Chondroceras evolvescens (Waagen), CP.2178

Ce gervillii (Sow.), CP.2214

Phau]ostenhanns cfe panlulun S. Buclkuan, CP.20616

Stenhanocer s Stﬁnnannceru@ ¢fs secalare (Mascke, emend.
Suarall ’

Weisert), CP.20601

. (8.) =pp. (ﬂuﬂj fragzents)

Jea

. (Normannites) crassicostatwn (Westernann), CP.2606

1dr]

. () pitis (West.), CP.2610

1]

(3.) ef. portitor (Meubeuse), CP.2604

I

, (?Germanites) bicostatus Weste, CP.2605

»

i?

Teloceras blasdeniformis (RocLe), CP.25 55

Dorsetensia deltafalcata (Qu.), CF.2550

- . . oy FO
De ednardiana (d'Orb.), CP.2556
- D. liostreca Se Lucmmﬁn, CP.gjﬁd

D. rerrediens Haug, CP.L;

~

sissoceras {Lissoce ﬂ) 7%1*%h18u% (é'ﬂfa.), CP‘ap?g :

[

Opmelia (Oﬁﬂﬁliﬂ) Fn%ra&trtm (Smws), 8?2;52,

(u.) aft, sx*aﬁzkii'gragil,lcy.2§?g

e |

0. (ﬁacatranqt@r) penicularis Wa -ac“, ﬁ%.gjfu“ it

Pﬁ90110“ﬂrﬂhﬂﬂ (Paﬂciln"ﬁwv%uh) cv0’3=“h~ (d' rb.), C

'Po “ﬂlcrﬂﬁoﬁei}.om ?%3‘5‘1’1&"3) Vl?”ﬁiﬁ“é"”‘ {i m-.r "u\.&)’ CP ?E«”} L

' ”taﬁGVVite" (s+owavw*tﬁg) 3,

99
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(3)
A hard limestone, with yellow-trown ooliths set in a light blue-
grey matrix. In contrast to the bed above, there is very little
manganese staining, and fomsils are sparser and more difficult
to extract. There is & layer of bivalves towards the centrs of
the bed , and & conglomerate of derived luups of
bage,

Stevhanoceras (fOTWuWW7ﬁPS) FTormosun {(S. Bucknan), 0P.2679

Se (.) portitor (laub.), CP.20644

Y

G

Dorsetensia liostraca S. Buckman, CP,267(

Onnelia (Oopelin) subendiata (Sowl.), CP.2635

;.. B
&
o

Steroxyites (Stezoxyites) marcicarinatus, CP.2634

0-«-.---—-t-a-—--m—l—ha-u—-uU"‘cﬁnfOr”qlt:f—-mv--uwwnnauu-m-»—vnm-—
?5auzei Zone

3 (4)
A scft,fwhite marl, &;eckled with green glauconite grains, .

There are no limonite ocoliths present.,

‘?\ .
's. Ta T, G?.1“@3

ae 1:1"
GF ;1}{4

CPanillicerss arenntus {Goe eoends Sele)s CF.1551

gilﬁﬁi‘»_
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Lzeviuscula Zong and subzone

2be (wars 5)
A hard, blue-green limestone, hizhly glaveonitic and forning
a softer, irregularly preserved, top to the sub-adjacent bed.
(?Gerzenites) cfs rusosus, CP.1576

Hollistenhanus (Mollistenhanus) sp.

Imileia (@mileia) sp.

(0toites) ep.

Witchellia (Witchellia) loeviuscula (Sow.)

Ve (Pelekodites) aff. macra (S. Ducknan), CP.1559

Dalde
Qelm,

(P&rs 5)
A hard, blue linestone, in two-three layers, and more spareely

glauconitic than the bed above.

Enilein (Esileia) of. brocchii (Sow.), CP.1543

Shirbuirnia (Stinhromorvhites) cf. nodatininouis $. Buckman

,).if;:}o-
Jabdm .

A series of hard, sandy, sporsely glanconitic limastonso,

intercalated with moft, sondy marls.

Witchellia (Witchellia) aff, zuzoshorus (g., ucgmaz) CPe 1545

‘seen to B,Qm.

Hote

(,}

There has beeﬁ,sowe con f on in the na t 1;1 rature-ca,cerai T 3

’this aection. Richafésaﬁ'(lﬁlﬁ, n.%ié)'CQﬁsiéarﬁé that pmeu.&ﬁ (18}3) L

w
;:..
&—-J
L]
3
2
o
<%
o3
+
N
{H
£
ot
o
£
g..\
L
©w
}:a
P
ﬁ‘
faad
|
5
P

<’V§
&
e

Sy

o
o
fw
o
@
O
"
i
F

kaé beca {;- ; Lera); igA ﬁ




Since Richardecon considered that all three were of the same age and
lithplog*. However in this case there can be no doubt that Bucinan
was correct, since bed 3 is the only one of this group of
t is also older, yielding

stones to contain glauconiie grains and i

aoniten.

ag 1t does Sauzel rather than Busnnhriesianum Sone &

442 'The Kafth;west Dorcet - South Somerset Area
The Huaphriesianun/Subfurcatun beds thin rapidly to the west of

Sherborne and at Sandford Lane (8T628179), they have disapneared
coupletely, West from this point, these Zones arc represgented in
the highly condensed deposit known as the 'Irony ted', (S. Duckmon,
1373, pe435). This bed, which consists of a thin (=2.1&n.), hard,

crystalline limestone, countaining nunerovs large, linmonite ooliths,
comainuted crinoid debris and nmany small tenufi-bozes' (limonite rich,
alzal concretions), ism c¢o ongigtently heavily stained with linmg n;te,
hence its name. The'lroﬁy‘be& ig alvays non-gequentially related to
ad jacent bads and it is found as for west as Seavi neton~-Ste=iiary, the
nost westerly outcrop of the Inferior Colite, ond ss far south as
Bradford Abbak, beg@wd which the Ir*eri@” \Qlite ig gainlg’faulted

'"'.W'il'téfﬁ

out (see Fir.2)e. Although this horizon has yielded
representative of 2ll the Lower and tassl Upper Bajocisn Zones

(Gatrall, Jeniyns & Parsons, 1972, §.$3), several localities have

W
?'J

produced eyclusivaly'T”ﬂwhriasiaaug ﬁd Sut aumca%xg “anl fauns

4e241 Balfvay Iiouse - Louse Pill."
b . . i

There were once a@veral 0ld quarries in this area,

exposures of iha '?rafwaaeé',ﬁarﬁalzy rogting on Dimeites Lone rocho,

There are ﬁow only thg exposure ~; Cbuchnants elﬁ_lac&litg ulLeusav

xillg (Srél xq}’ (EQCRLwﬂ, 1@ 3! ?;é }‘ %Jeﬁﬁ ihl“ bﬁu haﬁrwlﬂlﬁéay




1 (Sowe), SMhzernce

-,_

@ Romani gubzone fauna - Chondroceras cervillis

bronsniarti (Sow.), Stevhanoceras (Normannites) variecostatus

(Westermann, 1954, P1.25, Pfig. 5 non 3), Oopelia (Cpnelia) spe, D

(Oecotraustes) genicularis (Wazz.) and Poecilomorthus cycloides

(a'0rb.); and a new road cutting at Halfwey Houss, (ST602163),

where the 'Irony Bed' has produce Raricsd

m

cubsone fawna of,

n

£
[=3

Do

Caumontisvhinctes (Infraparirinsonia) cf. »haulus (8.8.), Lentosnhincte

103

(Cleisto qhinvt@ 1) ep. and L. (Cloistosphi tﬁﬁfl. (Infronaricingonia)l,

(intermediate sp.).

4e242 Bradford Abbas

The 'Irony Bed' now exposed in the Dradford Abbas railwa
cutting, as vell as that once exposed in the old guarries, is mainly
Souzei Zone in age. Nowever & recent (as Pipe trench in this area

has yielded numerous Subfurcatun Zone cumuonites from the ton of the

'Irony Bed', mainly Strenoceras (Strensceras) subfurcatun (Zieten),

(teste H.3. Torrens).

- Y ) E4 ety N . r
The autlla: at 5e9v1v”t$aﬁgt.»,ar*,¢s the nost westsrly oulcrop

[51)

of thu Inferior bollte - e hfﬂ.l. Thie gection

recently bo n de crlbed in cetail (erya 15 in T‘rrznm 1

but further collecting has revealed the presence of a Renani C‘lﬁbﬁ@

'“1

» a & ag
s ingluding,

fauna in beﬁ'?,'éirectly below the Btréaaiaiiie‘zzgs

2]

taphonoceras (Stenhanocerss ) &p.,ﬁﬂﬁﬂ1=& {i%““??&) SDey ?ﬁpﬁizﬂﬁ

e

morvhus cyeloiden (ﬁ!ﬁrb.),&ﬂé Strisocerae - (stric

{(5turs ni non Sr:zzz)%:l

4ol The ga%th Ear,eﬁ n*@

-Im g@th Dﬁr»ot tha ;Umi riesianun Zone is represented in the o



B

51 & 4 -
Text Fipure 4,

C‘»&
P Yo ey o ay Thy gtk romm T e o~ R YV S SR S S s b
A gizeteh map of the Zuricn Iradstoc « Zozuinoier CLslTicyy,
T X
I ; a H LI RN YRR b T ymes 2
shoving she positicon of lsealities gited In the lext 3 1 - 2artos
™ e e fot] o 2 . s L A mmrew wory S P o e
Clif? coction, 2- Ronscombe HIll sociisn, 3 = Stony Head Cutting
* . -y - o~ n . E A % EPN PR
4 = Upton lansr Farn guarcyy 5 - Loders Pips irench, o = deleorte
04 T : b A TNNNCL T | OV (S P YT e
Hill quorryy 7 - lorth Poorion, £ - Jopid darran Hill and U - Horn
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'Red Conglomerate'., This consists of re-woried end ren

set in a limonite rich red clay or marly limestone repleie with

o+

Ea - RN T ¥
o e ton of the

crinoid ossicles and pebbleg,ond which is ceuente

(T)

'Red Bed', (Richardson, 1928-3), p.48). There ic some evidence ot

Burton Eradstock that this bed was subsequently further re-worked

during the Subfurcatum Zone. ¥Whilst ihe 'Red Conglomerate! is not
present at every South Dorset Inferior Colite locality, its position

is always marked by a limonite stained and encrusted sur

Text fige 4o

4e3el Burton Bradsiock

The 'RHed Conglomerate! is well expoged at the C1iff Hill section,
Burton Bradstocizy (5Y487891), but it is ecasier to collect from the
fallen blocks at the foot of Burton Clif? (5Y452852). Both of ﬁh@ge
localities were described by Richardson (1725-30), the second kaving

uced the following smnonites; Stephanocoras (8tevhanscceras) kreter

£

o

{»{j
H

L=

Sels)y Se cfe humphriesiznun (S@w.),§, afls podosun Hyatt, S.

]

trichalus (Westermann), S. (Fornenniten) ofs nrbienvi (5.2.), Tﬁ?ﬁcnvxd

5pey Opnelia (Uppelie) flexa (S.3.), C. (C.) lectotyna S.8. and

FPoecilonornhus cveloides, At the latter locality & more white

coloured. natrzy h&u aanetr ted dowm :nt& iae Red ﬂﬁﬁf}ﬁﬁ@f&teg and.

»thi has ylelded Subf urcatum Zorne &mﬁﬁﬁxia gﬁ?ﬁﬁaC%rag (3%r%ﬂﬂcéyﬁﬁ)

sDsy Leptosrhinetes (L.) aff. ¢avidnoni (S.ﬁ;}faﬁd Snirnceran B7ey

(Gatrall ot al. 1572, p.£2).

Sy

4. ,_;02 neﬁuuﬁ, .bu Lill e Lgue gu&wfl’"
A regent iaﬁ;:rary &aati%ﬂ a2t Dongoon l?)a
nroduced Hwiphriesianun Zona nixnm frmm el @5 cf, Purrenm

& Torrenzs 1770, pel10); mt““}“ﬁ)ﬁnmrﬁ . {Jﬁﬁ-)uﬁﬁﬂ‘f
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Sphaecroceras sp. The nearby Hyde Quarry (8Y4384922) has als

produced a specimen of S. humohriesianun (Woodward, 1354),

4e3e3 Loders Cross
There are several localities in this area which have produced
Humphriesianum Zone ammonites. A new road cutting at Stony Head

(8Y496927) yielded Sphaerocceras bronsisrti (Sow.) and Steshanoceras

2

cfe plicatissimun (Qu. emend. Hyatt) from the 'Red Conglomerate!,

whilst the old Stony Ilead quarry io the Xorth (SY42792%) has produced

a specinmen of S, humphrie ianun (Sowl.) - I.G.5. 56552, fron the sane

horizon. The small ecxposure to the ﬁavth~eust of Loders Cross
(SY506929), described by Bouford (1943) has also produced
Humphriesianun Zone ammonites, mainly wninterpretable sisphancceratid

i —————

nuclei, and one specimen of Chondroceras cfe rracile (Westernmann).

4eled Unton Hénor Fara

The secticﬁ at Upton Hanor }ara {s8Y512938) wag desoribed by
Rlca&%&a@ﬁ (l}?u~30, n.l& ), since wﬁich’%iﬁe abﬁ ?%rleﬁl"ﬁaﬁ 33&@
fauna huS been fouﬁd at fhertOﬁ cf't he !Bed Ledt, (goﬁlor ot‘aﬁ; 9{&, F:
pe117, bed 6)g,~This founa is the ﬁOgt extensive from this ;ﬁna féumd |

in South Dorset, and iLcluées - Suhaeraceras,hfanghia tiy: at%wh«nncevgﬁb

\(§,)>Lreter (H.F.), Ba cf. bumvhrxeszﬁnam, B. ﬁllﬁ% tiss 1*“1@ﬂ§35

(Phaulo)tpnbunu ) n@ulﬂ]nq (Q-B ), L}, ear1gﬁﬂ1uﬂ ) cf. Grhiﬁﬂ"i hﬂd

‘Oppelia (0.) flex a.'

é;3.5  \'éther 'Re&'dbmglbmefﬁie’ 190&11£ie5f’

¢mt exposures at the zon Qf the ‘R&é ﬂcﬁ',ahaw Eimﬁs éf.ih&,‘~ L

,tufﬁwaﬁéﬁ of rﬁm@ﬂie st;le ée%os b6, ( zsﬁgruﬁ*”; l”“?*EJa *’43)a-QQf7“'
;leomite %1ch, red cluy vzeldin* Sﬁali, un iae t?fi@hle anx aitc«!

nuclei ‘hasg besn found at 3 Legerv P*ﬁe t%cnah, (J Q3745 m‘ngééﬁéggﬁffﬁif)i
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1972)3 Toxth Poorton, (SY520986)3 Iorth Warven, (SY4864578);

Welcome Hill, (SY503953) and Horn Pari guarry, (8T436022).

444 The 'Cole Syncline
In the arez of Iruton (Somerset), & suall symeline, possibly a

rexnant of an original basin of deposition, has preserved en isolated

vatch of Aalenian and Lower »a*ovlun rocis soue way to the north of
the main Sherborne outerops, (Richardson, 1916) — see Fig, l. A4t the
Lusty querry, Bruton, (87679344), a thin, hard . limestone bed,
very like the 'Irony Bad' to the south, has yielded & solitary

specinen of Teloceras, (Richardson, 1916, p.496, bed 4). This
gpecimen, now in Reading University collections, (3134), undoubtedly
shows the Blagdeni cubzone ape of this bede Unfortunately it has not

been possible to find any further ammonites in situ.

45 The Doulting District
The D0u1t1n~ Carvlo4crate bed, of the Doulting istrzct, near’
Shepton Mallet, (Somerset), - see Fig. 1 - & thin biloclastic linme=-

stone (= 0.40me), with numeroug iron stained oncolites, wag once well

exposed in the Doulting ra 11~mwr cutting, (51645425~ Richardson,
1907, 1pe320, bed vi).~ This bed can now only bhe seen in iemporary

badoersl  Fronm

4
£

344

o
il’r

xposures and in fragments excavate@ ty rablits
ﬁuch hﬁﬁ“&nlﬁlﬁg pources the ;ellsuzmx fatel &al “v *“rc tum Zone fauna

has been reccr&ra, (P“rsows, v;;) - C%u itet deslonschammsi (d'@rb.),

& d

%“Whﬁ%ﬁcﬁr&ﬁ BDey Telaaer&? h%w :i (Sﬁﬁ;}, Strensceras (Sirensceras)

subfurcatun (319tcn), Orthos T‘%t}fﬁﬁ ﬂ?,”&ﬁi Lentosphinctes affy

&Eﬁﬁi~23£ ( *ﬁ-)- Thl“ iS the most nor thorly, fully euthenticated,

W

Sabfurcatum &one f”unm vai f“nﬁd in iae P“lt sh'Isleﬂ.




The
De THE HORIZONS OF Si 'I‘I“S,‘ OWERBYS' AND BUCEKAN'S TYPBS

One of the prime aims of this worli was to determine the
stratigraphic renge of the numerous ammonite species which have been
described from the Humphriesianum/Subfurcatun Zones of southern
England. These fall essentially into two groups, firstly those
described by earlier workers, such as W. Soith (1817) and J. and J.
de C, Sowerby, (1812-46) at the beginning of the nineteenth century
and secondly those described by S. Buckman, (1831, 1833, & 1909-30).
I was fortunate in being able to locate topotypes of most of these
species and thus to determine their type horizon, often for the first
time,

the
51 Smith's an&LSowerbys' specinens

5101 Stenhanoceras calix (W. Smith, 1817 )

The lectotype of thip, the sarliest species éescribed,fraﬁ ihese
beds in England, is said to have come from Sherberme; its matrix |
wéuld puaééét a prc§e§ ”ce fron heaa eqa valent to 4b/c at Cborme
Wood, Thlu’ p‘o (BY“ﬁ, 6671) ref i: ure b Cox (1?33, Fl. 1¢,

flg.la) is whelly semt tey ané, c@ntr&rg to Gox 5 opinion, ig very

ulfierent to. the fGllelﬂ” species

5e1s2 “tehhunoc s brodiei (J. uOW-)

*l‘hé holdty;pe of this species, (I 1,3‘:11,43;3 ;), was gam 'ta_mve
been found on the Isle of Parﬁlané, oy Je B2 sdﬁe, (ﬁ &erby, J;, 1923
in 151 ~f6), tut the matrix waulu 1nd1c“%e B mrovenaﬁce fra% tﬂ

'iron-ghot? Inferior Qalite cflthe “&arba ne area Gontr@ry to Cox'v

107

,Opiﬂian (Gax, 1930, 3.303) this ‘s ci ﬁtig;noﬁ a@m&@scific\ﬁith;%hay G

ygrevious mpecleu, Se cflix, &lﬁhaugh,in terms oi tre¢ervat¢0a zt ig
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extremely similare. The matrix would suscest beds 4b/c &t Cborne

Wood as the probable type horizon;y somewhat similar topotypes have

been acquired fronm bed 4c.

5¢le3 Stephanoceras hunrhriesianum (J. de C. Sow.)

The lectotype of this species (Buclkmen & Secretary, 1908, Pl.
vii, fig. la & b) came from the Sherborne arez, but there is
nsufficient matrix on this cectioned wﬂOClmGﬁ, (31, 43908a) to
enable an accurate idea of the original bed to Le cobitained. Ilowever
geveral lopoiypes, with a similar excellent etyle of preservation have

been found in Oborne Wood bed 4c¢, the undoubled type horizon.

5.1.4  Ieloceras banlisi (J. Sow.)

The holotype of th iz species (BKKH,43910) hos & highly
(ammonl\*
characteristic matrix, and compar ble gpecimens have only haen{fauﬁd

in . , .
at Oborne Wood and Frogden quarry kbed 6a, the undoubted type horizon.

5.1.5‘>‘k Teloceras blasdeni (J. Sow.)‘

mhe “type ape01men of th uecies (BLXI 43953),has tat uhiqﬁe m5dé
of nreservaticn, as nay cleurlw be seen $n ﬁucwr an's refiguring of it
(buchmwr & ueoretury, lfOu, Ple KII, ¢1x.1); tﬁa ‘back of the ammonite
has beon nlaned o mnd e 1ater 1*wegtgnu baa, containin P@ris hinctid

anﬂonltos, 'wel&ed' One Thig mOQe of preserv&txeﬂ is t macal of baﬁ f

‘»barna Wood, where ﬂuperaua spe@imemzyaf T b1"~ﬁ@n1 wve beenrlmuié
nany of- gnlch, eavec¢u11 at the i%y of the Lewg are. flwt 1y1hy
These have been @rﬁded in fali,‘ﬁnﬁ had tae ave 2“*&“ llzesﬁanés,
cemgntad to the er@&ad sﬁrfaéé.4 This‘iﬁéﬁ is unguﬁﬁtién&bly £ha

*Ln¢l tgne harlgaﬁ of th¢s an&aie Se.

542 Euckman's Specimens
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5e2el 'Type Ammonites!?

"

Buckman in a series of papers from 1881 onwards described and
By j.

e

;f}y

Tigured a large nunmber of ammonite species from these two zones
Whilst Buckman's early stratigrephic wori ig a clagsic of its luind,
his later publighed worl: often had little or no factual tasis. In
"Type Ammonites! in particular, (1209-30 Buciman) figured more than
35 ﬁew species from the Dorset Humphrieaianum/Subfurcatam Zones, of
which only a small fraction were founded on stratigraphically well
localised material. The 'hemerae! to which Ducikman agssigned thece
ammonites were based more on differences in matrixz and inferred
phyloSGnéﬁio links, thaﬁ on actual stratigraphic evidence. Whilst
this sorry tale is‘true of most of the hemerae erected in '"Type
Ammonites', it is pariticularly relevent to those here included in the
Humphriésiénum 3onev(see’Table 1); sinés @sﬁy of thése hémef&e are
somé of the most inadequate menbers of Bucinan's pQEV%emerkl wchewo.
An analysis cf'%ﬁa amnmonite specées included by Ducinman in !l lslhemsrga,
shows tﬁaf‘those’hemerga now releraaeé ts %Ee nwﬁghrigsignﬁg,Zané ﬁﬁre
puré artiféctéVOf ﬁuckm&n'mkimaéinatieng beari o no raiatlav h$p ta
the actual S£rgtigxaphic diétfitutisn ¢f the ﬁmﬁﬁﬁlt@é.k

Eostfof'the specimens fij;red Eg ééckganxfrom the Eharbofﬁa QféaV
cane fraé‘the old Frog&eﬁ guar g@rlﬁbéﬁae,¥eéﬁ gecstion héa ﬁhg%ﬁ;&g

identical succession to this quarrv, “p& zt has pr ow ided t§p0%ypeﬁ af‘f

: {,4-

'virtuallv all the 3p90¢e~ ﬁemcribeu ¢r01 this araa.f The stra tiyra;hi ¢
hori ong of these tﬁpotjpvs iz blVﬁH in Tablc 2 s the méra ﬁmub%fullr
“tonotypen are indicated bg a guemﬁiaa RETHy axncc uhCEG 1ndAchte

,'(‘ :

specimens which aither may nct e from zh tyze acriaﬁn‘cf'tha‘

holotype, or which éhbw'séma‘difféféﬁeaé im_gyeaerﬁaiiaayGr'ﬁ&tfiz.faf%i;'

ed amionites which

ﬂ»

ei

1..4;

Several other localities in the ﬁc:aei‘araa




ANNONITE SPACIES VOLUNE | PLATE |CBORNT AND FRGGDSN DD NQ's
nNQ, NQ, 6alelbla | 56 5al hdeldb la

Cadomoceras similaerum 5 458 T
Plectastrigites symplectus 5 471 T
Flexoxyites flexus 5 525 T
Oppelina pulchra 6 670 T2
Poecilomorphus primiferous 7 756 0y
Stegoxyites parcicarinatus 8 474 g
Cadomites hom. Jogaster 5 543 T
C. septicostatus 5 432 2
Gibbistéphanus gibbosus 7 780 ”
EZpalaxites formosus 3 151 T
£, latansatus 3 159 T
Phculostep anus paululus 7 754 T
.Teloceras banksii J.Sow, 6 560 T
T. rmultinodus Quenst, 7 788 X )
Chondroceras delphinus 5 431 T
Ce servillii J.Sow, 7 724 X
C. grandiforme L 357 T
C. wrighti 4 415 T
Baculrtoceras baculatum Qu. § 581 X
Caumontisphinctes aplous 3 241 T
L. bifurcus 3 192 T
C. polygyralis 3. 163 T
Strenoceras apleurum 3 239 T
habdoites rhahdodes L 374 T
Leptosphinctes cleistus 3 161 T
L. coronarius 3 202 2
L. davidsoni 1 201 ) ? :
L. leptus 3 160 71 |2
Sonninites alsaticus Haug 5 528 ' %

Table 2,

The type horizons of some of those
species of ammonites described by Buckman (1909-30), from'
Frogden Quarry and the Olorne District,Dorset. ' |

T

i
¢

]

topotype

i

‘possible topotype, vrizinal horizen uncertain

X = original horizon of Duckman's specimen
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*

Bucizman figured in 'Type Amnonites', namely Milborne ¥ick, Clatconbe,
Louse Hill, and Burton Bradstoclk. Only at the firsi two of these
localities are the beds sufficiently exponded to yield any reliable

stratigraphic information, hence only these will be discussed here.

(a) Clatcombe Farn

Duckman acquired a large guanitity of materizl from the old
quarries in the area immediately to the north of Sherborne, around
Clatcombe farm. Whllct the Humphriesicnusn Zone rocis of this district
are v1rtua11y identical to thoge of Cborﬂc, the Subfurcatum Zone is
much more condenseds 1t ls represented by one ihin bed (ted &,

section 4.l.1)s The specimens described from this latter horizon,

Caumontisvhinctes phuu1hu and C. nodatus $.B.,‘csuld thus be Danisi-

Polycyralis subzones in age, ag there is no evidence for the Daculatum

subzoné in this bed. The spécimen of Poacilonmornhus reguiatus figured
by Buckman‘(IQDQ—BO, Plate 746) froﬁ fhia district must ﬁéve come Lrom
the eguivéient,of bed 5b at Clatconte ?érm, which is cn_exabtlg th§ 
same horizon as‘bedr4b derne Woode Topotypes of 211 three of th;ﬁé
species have been collecteé fron Ciatcdﬁbe.'
(v) %iilbérm f.»iioz: |

,ﬁhiist h  nhf ang. 2§ée4fos§§1é are t“emelg CQJMQQ in th 3 
dl“trlct, Luc“m n described éﬁiyfope 'QUGGiO“' fron here;k Poeca i%c~il

morvhus «Bﬁullﬂho Se B. (1;J”~33, Plate % ),"Qf which,toaﬂ*ynew havo»~

boeen cﬁllectaa from bed 5, Fi1 %3?&6‘%5&% lane peciion.

3.2.a The Mon Q;raﬁz

It 1g fortunwtn th t ihw Ian ngﬂ cf he lmfericr Goli%e

: ‘A*ﬂ'xoni‘taw (Lu x:z:@m, 14

a chamca tn fret to ﬂrlwm' with iL majority




groups. Only a small number of ammonites from the Humphriesianua
Zone were Tigured in this work, notably menbers of the genera

Poecilomorphus and Dorsetensia, and they all oripinate from the

Romani subzone. Topotynes of Poecilomorphus evolutus (Buckuan,

1887-1907, Pl. 22, figs. 21 & 22) have been collected from the

'Irony Bed' of Louse Hill, whilst topotypes of P. asrer (loc. cit.,

iy

figs., 3 & 4) and P. cannilaceous (loc. cit., Ffigs 11 & 12) have been

collected from b@d 4D, Oborne Wood. Specimens'similar to the syntypes‘

of Dorsetensia re"redlens (Huug) (op. cite, P1.52, figs. 8-24) have

been collected from beds 4b-c, Cborne Wood, whilst a specimen of the
fine ribbed variant of this species (loc. cite, Tigs. 11 & 12), hes
been collected from bed S Nilborne Wick. Similarly topotypes of D.

comnlanata (33. cite. P1.53, figs 3»5),42, sulchra (0*. citse Ple52,

figs. 23-‘7), D. subtecta {on. cits. P1.54, Tigs. 4 & 5), D ;, iostraca

111

(on. cit. P1.55, fige 3) and D. tcctas (on. cit. P1l.56, Pigs. 2-4) st

been cdllaC%ed from beds 4a-b, Oborne Wood.

6. ccir;‘cwsmi:zis

Gal he beagraphicwl d st ibution of the Humph riesianum : uEiu a

Zdones,

| ucﬂaan (1)”3, w'n 1”30-’3, n.)d}, con ‘1 efvi that th@ *“awbwt
patches of hu““hrlesluwum/Su ;urc&tum Zgaa seﬁiﬁeﬂts repw@ﬁgaiaé
;relicta,af'aﬁceﬂmsra e@tanmxve ceposits. ﬁiz'ayggg;gt’ﬁ&g that,
5ubseq ﬁt eraﬁzcﬁ, es peclaliy anrxnw the

(vasal Garantiana 'OF&), hed rwxave gost of

~in southern England;Y,Th&t regmrkiﬁz &né;e:@i

responsible for the present res trigu 3 dig

}m‘
&
&
"%
el

-
by
ﬁ

is confirmed by their frag gentarv a?é gony

f}'

nature.  However
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Teloceras cf. biagdeni

I. banksi - .
Cadomites(C.)ct humphriesiformis
C. deslongchampsi :
C.(Polyplectites) aff. linguiferus
Chondroceras tenue
C.canovense

Sphaeroceras auritum
Caumontisphinctes(C.) aplous
C.diniensis

C.polygyralis :
C.(Infraparkinsonia) phaulus
Orthogarantiana cf. densicostata
O.haugi

Torrensia gibba

Garantiana baculata
S.(Strenoceras) subfurcatum
Orthogarantiana inflata
Leptosphinctes leptus -
L.davidsoni

L. rotula

L{Cleistosphinctes) asinus
Oppelia flexa

Cadomoceras sullyense
Apsorroceras baculatum

o

g9

Bed numbers at Frogden & Oborne




these rocks, where preserved, invariably consist of thin, 'iron-
shot! limestones, highly fossiliferous arg with ebungant evidence
| CCateatl o ab,1972)
of a glow rate of depositim%é There iz thus every reason to suspsct
that these beds were not of arny gresat thickness to sitsrt with.
Their present ‘ . distribution is thus as much due to initial redeided
deposition, as 10 subsequent erosion. In these circumsiances
it is certain that the original area of denosition was considorably

larger than ihe present restricted outcrop pattern would supzest.

It is now certain that mOTlQJ»DWVlGS'S concent of a northerly

(T‘

s8]

?‘)

P
w

overlap of the Huaphriesianw l/uuhfd”c”*ﬂ” rocis by the

4

Garantiana Zone transgression, (Horley-lavies, 1930, p.232; A&rkell,
1933, p.235), iz untenable. The Douliting Conglonmerate , of
Subfurcatuwa Zone age, outcrops well 1o the north of the Sherborne
district, where the maiﬁ, isolsted patches of the Su furc&tum/
Hunphriesianun ZonaVrooks occure This northerly occurrence of
Subfurcatun Zéme rocks ihus rules out eny posgibility of the more
southerly 0utcr03% having baen over }aw ads The more convineing
vwldnitién im Bucimah's original ona': ﬁhét the existing 6ﬁtcrapﬁ
H

are relicts of once more continuous deposits, broken upn and mosi

conn unly removed bg subsequent eraQiau.

642 The Stratlw'ayhic distribution of a”now¢ﬁcm 1n the hnnﬂurleﬂlanum/‘

Subfurcatum Zones.

‘The only sectiana in Séu%kafﬁ bﬁfi&xu whioh show thieck

darn

"J

osits of these Zones 1o %M“r““t a “t& 3 9f the %tratlgraphia

‘uj

stribution of their amraqi%e ar§ F?@§§§ﬁ uarTy *%& Oborne Woody®

;..r.

B

“(Sectisnaiy;LZ{&here);f'Téaie,ﬁﬁéurea in the S &ﬁﬁ”fﬁivﬁ A e rgszsyﬁpvﬁj;gg

at these two localities zre ideniiesl, thus the &g azta regords from
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'Emil'eia(g.) polyschides

"E(Otoites) contracta

Dorsetensia complanata
D. pulchra

D. regrediens

D. subtecta

Chondroceras delphinus
C.evolvescens

C.gervillii

Sphaercceras brongniarti
Stegoxyites parcicarinatus
Oppelia subradiata
Poecilomorphus c¢ycloides
Strigoceras bessinum
Stephanoceras(S.) mutabile
S. zieteni
S.crassicostatum
S.gibbosum
S.(Normannites) orbignyi
N. formosus

Teloceras blagdeniformis

T. acuticostatum

T. blagdeni
T. cf. banksi

+045m. +0-30m.

Distance abovz topof bzd 3,




theze beds have been coubined in text figure 5. The !
Zone beds are now only exposed at Uborne VWood as this part of the
gection at Frogden is now grasced over; thus the distribution of
the more common ammonite species from the Huaphriesianun Zone of this
former locality is chown in text cure 6o Lasily the overall
digstribution of the major genera within the Huumnhries 1anuu/““u*urca RAkis]
Zoneg of the Sherborne district is chown in text figure 7. To
sunmarise this data, all the gubzones are clearly recognisable in
terms of the distribution of species, although the base of the Romani

subzone, the ton of the Humphriesianum subzone and the base of ihe

Banlzsi and Polygyralis subzones are perhans the nost clearly delinmited

At higher taxonomic levelzm, the greatest furnover of genera ond sub-
genere, comes at the basge of the Humphriesianum Zone, and‘at the base
of the Polygyralis subzoné of the Subfurcatun Zone. Mary toxa

however, particularly theose within thelﬁaylocerataceae, are wide

rangzinge

6.3 The Standard Zonal Sghg

€+¢3¢1  The Zone of Stephanoceras (stﬁ“huwﬂcﬂ?un) humshriesianu
(Jo de G. SGK‘:".)

Authors- ~ Oppel, 1856.

Type areat-— chaLl n/&lce, sou ih Gornany.
Type horizong- The beds above the Blau Falke and bolow the

Subfurcatwt Gmlithe.

Faunas- At ite bsae *t i charactarised &y
‘bf“ﬁsrﬁaién 1m, kh‘l@t atﬁ““??ﬁﬁ* s and Telocaras .

are abunds at th*@ﬂ' ra%;,
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~ —— | LABYRINTHOCERAS
S - | DORSETENSIA
- | CHONDROCERAS

—_ : SPHAEROCERAS

- 4 eandtx 3xal

i | | ; ~] EMILEIA
:
!
:

-————-~| LISSOCERAS

-. { OPPELIA

B | POECILOMORPHUS
| ; b STEGOXYITES
: : . STRIGOCERAS

| - — -~]| SKIRROCERAS
———— .~| STEPHANOCERAS

L. : — . TELOCERAS ,
- | CAUMONTISPHINCTES

|
b - LEPTOSPHINCTES
‘ o GARANTIANA

I, “{ ORTHOGARANTIANA

HOTINqTIIS TR STudnalyyeass oty

Lwﬁuhu“.i ' , STRENOCERAS
—— TORRENSIA
—o — CADOMITES

b | | APSORROCERAS

mnuzrsoragdunil oy3 UEHITH PIauLlqns puvr vaousd 8q puvume

6difciobialobiSaliéclablbal 4 1312 }iBed Numbers

*IVFIO JO JOTIAISIP OUIOQILUS 04} JO SHIOX wuoy wnlesanigng

pux -
defvw oy jJo

OBORNE WOOD CLATCOMBE LOCALITY

FROGDEN -~ FARM
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(i) The subzone of Dorsetensia ronani (Ospel)

Authors— Taug, 1891, restricted Euller, 1941.
Type arecag- The Dasse Alpes, south-east Fran
” b * 5 . 5
Type horizons— The 'Couches a ammoniten Terrugineuses de Deausont!

(Haug, 1891, p.70) near Dicne, south-eest France
(Pavia & Sturani, 1968, .312).
nag-—- This horizon is characierised by a fauna, which

includes abundant Dorpetensia - D. romani,

54 a2
adpardian

D. a (4'0rb.), D. complonata

Buckman - eand D. gubltecta Buckman ~ as wall as

Chondroceran evolvaescens, Srthaeraceras bronrmiarti,

Teloceras blacsdeniformis, Evalaxites nortitor,

i}

Poecilomnrphus cycloides and Stecorvites parcicari

natug,
FSC A

Typical British :
horizonge Uborne Wood, bed 4b.

(ii) The subzone of Stephanoceras (8,) humvhriesisnum

Authors- -  Oppel, 1856, reﬁ%rict ¢ Fullery 1941,

Typs aretg-— The Schwablian ﬁltét |

Type herizonza To be deml Zwtﬁﬁc’

Faunag- This hcrizan,ia‘characterlseg lv the &b““ énae of

(Que emenda § enz)y §3'hﬁmﬁ

Tyolesl British e : S
horizonge 0 Uborne Vo ﬁ Led 46,

(311) ,‘fhe,sub cone of Tnlﬂwrm (‘i‘ IMM*"“) Blazieni (J. 5ow.)

“Authorse R Six, 18??, res tr Cﬁéu swwiw, 1 3;

o R R N



Type arcas- Ardennes, north-east France,
Type horizong- To be desiymated.
Faunag- This ig a range Zone, Laszed on the abundant

occurvence of Telocerss blardeni and other nembers

of this genus.

Typical Dritish

horizong- Bed 5a (borne ¥ood.
Ee3e2 The Zone of Strenoceras (Strencceras) subfurcatua (4ieten)
Authors-— Terquem and Jourdy, 1869,
‘ ’ k
Type areat— Departensnt de la Mozelle, France, v
(3 - \ - f:
Type horizong- Marnes a Longwy (in part). H
Faunas- Characterised at its buse by the appearance of ¥
Lentosvhinctes and Cawnontischinctes, the nain i
%

Peature of this Zone is the sbundance of farantinns

and Strenoceran,

(i) The subzone of Teloceras (Teloceras) baniei (J. Sow.)

Autﬁorxm Euckmﬁn, 1919, reéi ricted Sturani 1?:1.
Type aééa:- ahcrborze area, lorth Da%ﬂﬁt.
Ty@ekhorizonzu Buckman's bed By Fr@f&@ﬂ GQUATTY e
Faunage— This horizon is m&rﬁe% by the agp&&ramée Gf:
Lentomﬁﬁiﬂétea and Gaunonti -ﬂﬁiﬁatgg‘&ﬁﬁ,ﬁgrtha'
ﬁreSane“of theilast Stéyhaﬁacerétiés which were
‘tgn¢cal of the ann}riasi; s Zon a, guch ag Talé&éfﬁg’
and Qtaﬁh1ﬂ30hr s;g; otr.
TrpicalbL itish .
“horizong Bed §hkF:Dg§cn4guarrgf;
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1C. A STRATIGRAPHIC REVISION OF THE parantiana AND parkinsoni ZONE

(UPPER BAJOCIAN, MIDDLE JURASSIC) ROCKS OF SHERBORNE, DORSET

C.F. Parsons

SUMMARY : A new formal 1ithostrgtigraphic'scheme far:the Stfoud Formation
of the Inferior Oolite Group, inéthe Sherbor#e area of Dprset;>is erécted.
The deielcpment of‘thé zdnal and subzoéal scheme for the Egrkinsonilénd
garantiana Zones is dlscuosed in the 11ght of new evidence from DQrSﬂt-

All the currently accepted subzone& of the gzrantxana Zone (d:ehatmna,

‘subparanti, tptragona and arrls) are recognxzed in Brltaln for the first

© time., All the ex1st1ng exposures of garan%aana/barkxnsoni Zone rocks in

the uherbarne area are deacrlbed‘ thexr ammanlte faunas discussed and

’correlated wzth other areas of southerv Fﬁglaﬁd and Europe.,

'Tﬁe«Sherborns'district offaarthuDQrset has & considerable hiﬁtérical"
sigﬁificancé as the type area for the parantiara Zons and the truelléi:
subzone of the parkinsoni Zone (Upper Bajocian, Middle Jurassic). The need
for a’détaiied stratigraphic revision of the bed# of this age has long been

recognized (Richardﬂon, 1932, p.£2). The aim of~tbé.present'w§rk is»%ﬁb

‘undertake a rev131on of the ammonite f&hﬁ&ﬁ fram ali the exi tihg expssares

1n the area of parantxana/@arkirsarz uﬁﬁe rackﬁ, (sae 4&y.1) These rackg,

whlch hav& baen prevlounly 1&*1@6&& in the *&pp&r Inferzer Galmte‘, are 8

‘ccntlnuation of the Strﬁud rarmatlﬁﬁ Gf t%a I ferzs* Galite Cr@ag, a unit

recagnlzed in ‘the ﬂatswclds, but uh;ch an bfew 5“ow1 to be &ataraIBy ~:

per51stent across much ef ao&thern n»glafd {?3?5@%», %G; a), Tﬂa gx?ggurﬁgl_ir

H AT
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in the immediate Sherborne area (localities 4-11, Figs.1 & 7), are
dominated by extensive faces of garantiana Zone beds, and the parkinsoni
Zone has only been recognized in situ at two small, isolated exposures.
The latter unit is undoubtedly widely represented, although inaccessible
at thertqp‘qﬁ the‘b;gh,vvertigal quarry faces, thus only the garantiana
gyizone‘cgn be treated in any detail. Because of the historical, and‘inter-
national significance of the area, the development of the european zonal
and subzonal divisions of the garantiana and parkinsoni Zones have been
discussed in detail, and in part re-interpreted in the light of the new
Dorset evidence. All of these Zones and subzones are essentially |
 Yconcurrent-range biozenes' (Ho1land,'33123;, PP.13=143 \Hedberg, 19?6,
pp.56~8), although the overall ranges of seﬁeralviaxa inktheysherborne

area, are still to be precisely determined.

A new formal hlerarchical‘ 11thostratlgraph1c terminolegy for the
Stréud Formatien in the Sherborne area has been erected (see Flgure 2).
Although exposures are now pocr in the upyer gart, the new terminology
has not been restrlcted to the garantxana Zone beds, and the whole Formaﬁion
has been divided inﬁo Meﬁbefs and Bedskbf'mainly local Significanéé.k‘Théré'

is a broad dichotomy of facies; between the thin, ferruginous,‘highiy_‘

'condensed! beds found in the west (localities 1-3, Fig.1), and the thicker,

ksparseiy glauconitic, Yexpanded! faciea feund té the east.. Although t?e
exact pclnt of transition between the two ¢aﬁuot be saen, t must be

extremely sﬁarp anﬂ clear cut. The cha gﬁ in thtckness is cartainly more

” abrupt than that shewn by Gatrall Pt al. {19? . f:g.?), sxﬂce tﬁe suppssed  7

intervening garantzana zane, ferrugzraua, 1ntrar1&$t1c 11%96t0ﬁ9 rsvardsé

(57617,165), by them (op. Gite, fig.}),'is now krown to be of upper ‘|

EE A T ENE SRR
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The proposed 1jthostratlgraphic termlnolocy for the

Subdlvisions of the Stroud Formation found in the

area of north Dorsect,
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parkinsoni Zone age (Whicher, 1969)., The garantiana Zone/truellei sub-
zone beds at this point are still highly attenuated, (33. 233')“ The
northern and eastern boundaries of the 'expanded facies' are less certain,
The lack of ammonites from the small and sporadic exposures in the north
around Charlton Horethorne and Blackford, confuses our understanding of
the lateral passage into the 'ﬁadspen stone' (see Gatrall, et al., 1972,
fig.3)s To the east the Sherborpe and Combe Limestone Members appear to
pass, virtually unchanged beneath the Bathonian outcrop, and have been

detected at the subsurface in the Stowell borehole (Pringle, 1903, 1910).

LITHOSTRATIGRAPHY

The 'Upper Inferior Oolite! of the Sherborne district (Milborne Wick=- -
Sandford Lane; see fig.1), has in the past been divided between three,
broad, informal units : thé 'Sherbornefbuilding*stonaf (Ridhardson;,ﬁgie),
the 5Rubb1y’5éds' (Buckman, 1893) and 1Crackmeat'Limestones‘v(Oﬁerne~%hit&,
1923). Théée units, wiih some‘méaifiééfién’and subdivision, 1éfgé1y'fbfm
the basis for the formal members defined below {see fig.2). To the west of
' Shéfﬁérne, thékabéVe‘beda rapidly attenuate, and are replaced by thin,
highly fossiliferous, 'condensed’ beds,

Vertical 1imits\of the Fokmation.:fk

‘The base of the Stroud Formation

The lower boundary of the Strsﬁd Fbrmétionr(iérgely eqﬁiva1ént t§7'

the 'Upper Inferior Oolite! sensu Arkell, 1933), is here drawn at a well

defined disccnformity,'with'an iron-stained coé@imﬁer&te,vat'fhe:bgse<ﬁf f

the Acanthothiris Beds of the Sherborne Limestone Member. These latter
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beds rest on 'iron-shot'! subfurcatum Zone beds at Frogden quarry

(Parsoﬁs, 1976a, p.125), whilst at Sandfor& Lane, they have cut down to
the sauzei Zone tdp ofrthe ‘fossil-bed! (Parsons, 1974, p.164). Although
the subfurcatum Zone’beds (= the 'cadomensié beds', Hudleston, 1886), have
previously been inéiudedhin the 'ﬁppér)Inferior Oolite"(Kellaway & Wilson,
1941; Wilson at al., 1959, p.9o), they clearly lie beneath the above
mentloned dlsconformlty. In addition the lithology and general facies of

these beds has more in common with the equally 'condensed! humphriesianum/

sauzei Zone rocks, than with the overlying, more 'expanded', garantiana

Zone beds.

The upper boundary of the Stroud Formation

The top of the Stroud Formation in the Sherborne district is less
easily defined than its base. Richardson (1932) took this boundary at the

top of what is now called the bomfordi subzone, and included the 'Limestone

beds! (= Crackment Member) in the overlying Fuller's Farth 'series'.

kHowever, this is rather an arbitrary boundary hased more on palaecéﬁalo»
glcal, rather than 11tholog1ca1 cr;terla, and is difficult to trace 1n moat
$€Ct10n8. Subsequently, most authors (Kellaway & W11son, 19&1- Arkell,
’1951~§;_ Fowler, 19573 wllsgn et al., 1959; iorrens, 1969),hav¢ ingluded ‘
theéekbeds'in the Inferiqf‘Ooiité Gre&g,‘sinéé themé;n'mappable:feétgié‘isv5
ﬁroduced by the top of‘the Crackment Limesténes weathering out against tﬁe.
Fuller's Earth Clay. Although alzghtly problamatlc, the precxsa boumdary

can be taken beIOW'the 'Eﬂﬁﬁﬁi clay', whlch acta as a basal marker bed for ‘
the Fuller's Earth Formatlon. The Lenthay Bed :s tbus 1nciuée& in the tcp .

of the Crackment leestone Member (cf. Tarrens, 1ﬁb9, flg.ﬁ).
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The Sherborne Limestone Member

The beds previously known as the 'Sherborme Building-stone!
(Ricbardson, 1932) or 'Buildiﬁg-stcne' {Buckman, 1893), and including
the 'stone used for lime! (22'.212')’ are here included in a single, new,
formal unlt ¢ the Sherborne Limestcne ¥ember of the Straud Formation. At
its type locallty, here deslgnated as Sarndford Lane quarry, it consists
of 3.0m of massive, sparsely glauconitic and oolitic, sandy, recrystalli-
zed bidmiérite, with subsidiary marl partings (Buckman, 1893, p.492;
Richardson, 19322, p.75, beds 4-6; see fig.3). Relatively unfossiliferous,

with only sparse clusters of Svhaeroidothvris, these beds are at their

thickest in the region of Redhole Lane quarry, where over 7.5m have been
recorded (Richardson, 1932, p.?3; see fig.5). Although generally
massive, variation in the relative thickness of the marl partings allows

some lithostratigraphic subdivision to be made.

Acanthotﬁiris Eeds/

The lowest beds within the Q%erhorre uzﬁeaﬁone hem&er, con giéfing’d%:
brown, sanay blomlcrltes, 1n»erbedded wlth thlck, brewu rarls, are hcre
fcrmally named tnp Acanthcthirls Beds, after the common occurrence of
A abarnanSQS BBCkmwﬁ & Walker., At their type locality,,Ftagdé5;QQa;ry,
they are 1.%5m thick and consist,of,fivé, brcwn,lsandy;limest¢ﬁ§ ¢oﬁrsé$
(c.20cm thick), interbedded with brown my‘ ‘mﬂa,' unﬁéilain'bé 'a‘b’x’sowﬁ,
fgrfuginbua, rubbly 1imes£6ne aﬁd ﬁarl thh a. basal cenwlcmwr&te, totailu
ing 0430m, A very similar sequence has hgaﬁ recorded from Qﬁorﬂe Hood _;J
(Parﬁbns;;19?ba,-p.128),swniistVth 11@85%03& courses are slightly tb:ak@r

at Sandford Lane, where the beds are again 1.55@ thick,

Buildincestone Beds

-~ The thick, massive biomicrites, which were formerly worked ms a

Bk e

b
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Vfree-stone! are here formally named the Building-stone Beds, following
Buckman's (1893, p.496), original usage. Although at their thickest in
the region of Redhole Lane guarry, where more than 6.0m have been recorded
(Richardson, 1932, p.73), only Sandford Lane, here designated the type
locality, now shqws a complete sequence of these beds, which are 1.5m

thiCk (9‘21 _(E_j;_go’ ?.76, b@dh)c

Redhole Lane Beds

The thln bedded limestones previously known as the 'storne xapd for
llme' (Buckman, 1893, p.496), which are 1ess massive than the underlying

Bu11d1ng—stone sensu stricto, are here formally named the Redhole Lane Beds.

At their‘tjpé iocality, Redhole Lane quarry, they are made up of 1.5m of
thin bedded biomicrites, with subsidiary marls and well burrowed, especially
down towards the basal marl parting (Richardson, 1932, p.?},vbeﬁs heg),
These beds become thicker and more massive towards the east {e.g. Oborne
Lane section ~‘see>fig,7).’whilst to the west they become more modular and
marly, so that at Sandford Lane (see fig.3), they are indistinguishable from

the overlying Combe Member .
Combe Limestone Member

The beds prev1ou51y known as the ‘Ru*bly bed are here ferﬁally namﬂd
the Cambe leesthe Nember, after the excelleﬁt expasures on elther 31ée of

tbe 'Gembe' (Combe quarry

#

uaﬂdford L&ﬂe, Buckmaﬂ, 993. p.492). The term
"Rubbly beds' (op. giﬁ.), is‘réjécted as it has a priérrﬁse~in the Portland

Beds (Blakg; 1880) , 55 wéll as fer'other'béds'in.the}infefﬁcr Oolite of the
Bath distriét~(Rich$rd$on, 1907). Redhole Laaé»quarry is here chﬁﬁén as

type localxty, in arder to prev@nt an; nncertazmty in reiatiaa tm the .

boundary with the underlylng Redhole Lape Bwéa.l mhe maxxmum thlckrcsa of ,:r _

g AAGEUE T T s e S e e
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this unit is unknown, although in excess of 5.6m have been recorded from
Redhole Lane (Richardson, 1932, p.73) whilst 13m can probably be assigned
to this Member in the Oborne Borehole (Wilson et al., 1959, p.9). Taking

the first appearance of Parkinsonia s. lat. as a datum level, the base of

this unit appears to be diachronous. Thus in the east at Milborne Wick
(see fig.6), the first Parkinsonia is only 0.15m from the base, at Redhole
Lane 2.2m (see fig.5), whilst at Sandford Lane, the most westerly exposure,
they appear 3.0m above the base., This is partly illustrated in figure 7,
vhere the first appearance of P. rarecostata is plotted. A degree of
lithostratigraphic subdivision is possible, since the upper beds tend to.

be more massive.

Cuarr Lane Beds

These beds, named after the excellent exposures either side of Q#arr
Lane, Sherborne, at Blackberry Lane and Redhole Lane guarries, are the
typical *Rubbly beds' 53’535. At their type locality, here designated as
Redhole Lane qgarry; they consist of S.Om’(RichardEOQ, 1932, p.73), of
hard, grey, nodular, sparéely‘oolitic, recrystalliéed’5iomic§ite;‘higﬁly
bioturbated‘and interbedded with soft brown marl, to give'aﬁ»svérail~»
rubbly and nodular appearance, Fossils are rare, apart ffam diato&ted
ammbnite:body-ch&mbers, and the bedéiﬁﬁuélly'have a Erown,iirehnstained :

appearance, thchlséparates them from the C:ackgeht Limestone Member.

- Goathill Beds

The Earkinson ZQne llmnstopes grevzcualy recorded from Gmathall
'(0;67&122' Tarrens, 19&9, g.}i?) as ‘%ubbly beds? are more evenly b&dded
'1thaa the bulk cf the Cemb& ?ﬂmber,_ At thla, t%a type ﬁect19q4 &w& au

eprSure 1eﬂm te th# south by t}e slde of tke path, the Gaathxll Eedg 7

EURE £ B 8 BRI L
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consist of +2.4m of brown, sparsely oolitic, fossiliferous biomicrites,
evenly bedded, with subsidiary brown, marl partings. These beds are
consistently more evenly bedded and fossiliferous, with common echinoids

(Holectypus, Pyromalus and Pyporhytis), than the subjacent Quarr Lane

Beds, and are very like the Burton Limestone on the Dorset coast (Parsons,
1975a)., Unfortunately there is currently no good exposure of the base of
these beds, although it may be represented at both the Milborne Port
tstation cutting! (Richardson, 1916, pp.510~1) and at the Redhole Lane
quarry, where 0.70m of more regularly btedded limestone has been recorded
from the top of the section’(Richardson, 1932, p.73). Mo coﬁplete exposure
of ihese beds has been seen, thus their complete thickness is unknown,
élthough the BkOm of grey,IShelly iiméstone ovérlying the Quarr Lane Beds
(= 'Rubbly beds') in the Oborne borehole (Wilson, et al., 1959, p.96) are

probably their equivalent,

Crackment Limestone Member

g 3y s

The ex13tinp informal unlt the 'Crackmapt llwestonea' (Orbar&e~?ﬁ1te;
1923, = Ythe Limestope beds'~ Buckmsn,‘ \9}, p. Sb,’ Rﬁchar&man, 193u,
p.h9). 15 here redeflned a8 a formal Newbmr. with the rete tiaﬁ of the
original type locality; Crackment or Crac%meﬁt Exll {ST&&?#&}),k selected
by Arkell (ln Dnnovan & Hemlngway, 1953, p.19§n£). ﬁere only an upger yart
of the unlt is v151b1e, where 1t typlcally conslsts ef thln 11mest0ncﬁ,
’alternatlng Wlth relatlvely thlck brown clay/ﬁarl bands.‘ Theae beds are
very hadly expased at presemt, and moat ex1st1rg Etratlgraph:c iﬂforﬂatlon
has come from temporary sectzans (A kell, 1931~9, 9.?8 EbW1ﬁr’:1GJ7
Torrens, 1969)¢ vadently the preportlon of clay increases touards t

tcp, and the Lenthay Beﬁ, here &eflna& aﬁ the teﬁﬁvst be& of thﬁ tr&ckwaﬂt
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Limestone Member, is separated from the bulk of the limestone below by
2.1m of clay (Torrens, 1969, p.315). Although lack of exposure makes any
estimate.of the total thickness of this unit difficult, in the region of
12m have been recorded from the Oborne borehole (Wilson et al., 1959,
P.96).

'Condensed' beds of Nether Compton

The lithostratigraphic units described above are applicable to the
area between Sandford Lane and Milborne Wick. However, west of Sherborne
many of these units, particularly the Sherborne and Combe Members, thin
iapidly (Gatrall et al., 1972, figs. 1 & 3), until at Halfway House,
Nether Compton, they ére represented only by some very thin, ferruginous,

highly tcondensed! beds.

The Astarte Bed

The beds representing the whoie of the garantiana Zone in much of

north and south Dorset, are’extrémely thin (generally less than 0.20m), and

of highly variable lithology. At its type locality, here designated as the

Rock Cottage quarry, the Astarte Bed consists of 0.13-0.17m of moderately

hard, light-grey, highly foésiliferoquoobismicrite, with yellew/braagé,~,
shell rep1a¢ement;,irén~and manganese,staining,‘sparSe'pisoiithaVand‘{

common, often serpulid encrusted Astarte (Neocrassina) and belemnites

(Richardson, 1932, p.62). However, atherylith016giesiar¢ common, such as

ferruginous conglomerates at Lausé,ﬂi}l;aﬁdfhighly limgnitic'marls,wiiﬁ‘i_

'snuffanXés!‘(q.v,VGatrailkgﬁ;‘gl.,'19?2),»atlﬁradforé Abbas‘railwaysli;: ; fA

cutting. FOllDWiﬁgr?feéioﬁs‘nségé:ailufhésefaréjhérevig¢luded ih:tﬁé"‘V ‘

Astarte Bed (Buckmsn, 1893, p.487, = 'Shell bed!, 'Rotten bed'; Richard .
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son, 1932, p.48), including the overlying, impersistent marl bed, which
is mainly the result of the weathering of the Astarte Bed s. str., such
as at Bradford Abbas (Buckman, 1893, p.485, bed 4 = 'Marl bed! or 'Dirt

bed?).

Halfway House Bed

The hoflzon prev1ously knowﬁ as the Halfway House 'f05511~bed'
(Buckman, 1893, p.487, bed 4: Richardson, 1932, p.62) is here formally
named the Halfway louse Bed. At its type locality, Rock Cottage quarry,
it consists of 0,30m of soft,,1ight-grey/bff-white, biomicrite, with yellow
shell replacement. At other»localities it is thicker, with 'snuff-boxes’
(e.g. Bradford Abbas railway-cutting, 0.70m), whilst elsewhere (e.z.
Clifton Maybank, STS577140), it is more ferruginous, with abundaat ammonites.
Although precise correlation is difficult, this bed i@nprobgblxra 'conﬁensed"
equivalent of parts of the Combe Member.

 @¢$£‘6f’SﬁerSdrﬁe'tﬁe’n§pér parts of the Combe %émbér'(mainiyﬁﬁaéihill
Bé&a) pass.iﬁtb'aiférrﬁginoué,Lgféy;ﬁrégn, &éndy.rélétiveiy;uhfaésiliferous,
ﬁgih Eé&aéa,‘sparééiyrérinciéal, i£ou~stéiﬁeﬁ 'iﬁfraclé&tié 1imést6§ek witﬁ
brcwa, sandg marl partln “In tbe wcstern part af tha new roaawcuttlnu..k
adjacent to the old Ckapel qu&rry, Falfwav House (Jllaen et al., 1099,
. 9)). c.}.On of these beas are vis;ble.' Tha? have rat been fcrmally
éefined h@re as th91r exact stratzgrapnic pc&ztieq is 3%111 prﬁblematic,
althcurh they are certainly, at 1eawt in part, af 1nweﬁ1ate1y past-truwllel L
suhzcne age (Wicher, 1GQ9‘ Ds 32@) Their overall digtrlbutlaq is
restricted. They firsi“apgear Zem west of &eg&orﬁ@ (b§§3?3§)5"£ﬁg’5ﬁi3;)!ﬂ

‘and are also visible at Léuse HLll,{Elehardsag,f1932, ﬁ.é?}'aﬁé:ﬁoék Cottage“f
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quarry {(op. cit. p.62), but are absent from the Bradford Abbas railway-
cutting, where the Crackment Limestone Member rests directly on the Half-

way House Bed. However, the presence of Parkinsonia parkinsoni (Buckman

non Sow.), in the bottom of the Crackment Limestone at the latter locality
suggests that a lateral facies change may haJe occurred and that the base
of the Crackment leestone Hember may be the equlvalent here, of the

"Chapel beds' to the east,

BIOSTRATIGRAPHY -

Thé:age rangé’of the Stroud Formation in the Sherborne area is similar
to that:cf the 'parkinsoni zone! as originaily defined (Oppel, 1856 in
1856-8, p.344), ‘Although in his early pépers on this area, Buckman (1881,
1883)’utilizé6 this zohe in its crigiﬁalgrﬁread sense, he rapzﬁly recognized
the need for its subd1v18101. Thus in ﬁ891 Buckman used the fcadomensis?

(= subfurcatum Zone), 'truelle1' awd ’Elﬁiﬂﬁ zones" at least in part to
~fulfil this need. Ina subseqaent paper (Bnckmad, ﬁg?%, tab’1), he clearly |
delimifed these‘zones and compared them wlth ‘the zaeal schemes éf eaflier
authors. A signlflcant featare of t%ese .papers, rﬁlates to the introduction
of the 'tru»llpl zawe', which Was base& Q% sane fthe bed 3% Halfway house,

whxch ylelds the 1arge Parkinscnzan":..... (Buckman, 1891 p;égé). The

Halfway House Bed (= 'fosmll—bed'), of the pres&nt nrea tht thus be taken
as | the typa horlzan far thls un1t (Arkell i D@nov&w & Hemlﬁgway, 7993,
Pe355)e Buckman {1%93), in his detalled descrlptzaq of tbe herberﬂe area |
‘introduced a further subd:vzaxon, in ﬁhe form ei a Earﬁ&tlaﬁa hewgra be%weeﬁV

his nxorténsxs (* prev1ous 'czdnmanszs za a‘) awd truellei h@mvrae. w‘iist

kha was Rater to use a wc%lonrharhz hw ra betw@%n bia trumllaz an& riprag -

heﬁerae (Backman 1n Rlchardaoa, 1GOu, Batkmaw. 191G p.Vg). Aithaug& Tk
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Buckman (1909-30) introduced further, but less well defined hemerae,

only the above mentioned units were used by Arkell (1933), as the basis

for the zonal schene, whichrhe used in his description of the British
*Upper Inferior Oolite'. Spath (ﬁ936, P.15), returned to the original,
wzde deflnltlon of the 'Earklnsonl zone', with the use of Buckman'“ hemerae

as subzones. Arkell (1951-9, pp.8~9; 1956, p.31), subsequently preferred
the use of a more restricted, but undivided parkinsoni Zone for World
éo?relation, since he considered the truellei subzone to havé no more than
local significance. Up until recently (Parsons, 1976b, p.%48), no attempt
ﬁaé beeﬁ made to subdivide the British garantiana Zone. The development of

the garantiana and parkinsoni Zones in Britain is summarized in Table 1.

The parantiana Zone

Buckman:(189};fp.h33), introduced the garantiana hemera in his
description of an area; whichrlafgely coincides with that presently under
discussion. Its introduction as a‘ZOne‘must also date from this publica~
tion (Arkén, 1951, in 1951-9, p.9), rather than from its subsequent nse
in a list cszones (Bﬁékman,u1913‘inx1QQQ»30);: The originai‘tﬁeorétical
dlfferences between chronological (~ *hemérae‘) and atrlctly str&tzﬂra§h1~
cal units (= zones), were mlsunéerstmea by many authors (see tha ﬁl&chﬁﬁion )
of Bﬁ¢kman's 1893 pap@r), and this clear cut dzvisloq was in ang case
’déStroyéé bJ’Bnckman's (1913 in 1909-30, 1915) 1ater cenfused interc%anre
of hemerae and zonea (gggggg, Dean et al., 1§61, p.h&@) ﬁd&it;cn&lly,’xt
could be argued that Buckman's original hemerap {Buckman, 18 §;Fpp.§8§;2§’ =
Bee Arkellf 1933, Fp,20~1), have mcra in coumon with the prerenﬁbstéwéaré
Zones (Holland et al., 9”8E7p;5)‘éf‘chro ozcnws (Eeﬁb@rg, 1976, p.m?), .‘

than WIth the pcorly dafzﬁeé ’&ic zones? th en ‘in use. The sherbarﬁe

i R g R PR
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district must thus be taken as the type area for the garantiana Zone

(Arkell in Donovan & Hemingway, 1953, p.1i4).

In his description of the parantiana hemera, Buckman (1893), recorded

very few ammonites : "Parkinsonia parantiana, P. praecursor, P. rarecostata,

Perisphinctes triplicatus, Oppelia sp. and Ancvlvoceras sp.". Whilst these

taxa must now be interpreted in a very broad sense, his records of 'P.
rarecostata” (op. cit., pp.496, L497), suggest that the gafantiana Zone must
overlap with the range of a species, which would now be referred to
Parkinsonia s. str. This is confirmed by his subsequent assignation of
Wevolute Parkinsonae' and “Garantiana" to the ... "General Ammonite Facies" ..
of the parantiana hemera (Buckman, 1910, Tab.1), at a time when the defini-
tion of Bajocian ammonite genera was closer to that of the present day.

The recognition that members of the P. rarecostata/acrig/subarietis group

make up an essential part of the parantiana Zone fauna, as originally

defined, confirms that the first appearance of the genus Parkinsonia canrot

be taken as defining the base of the ggrkinﬁoni Zaﬁe (Egggzgyﬁmuterde, 1953;,
Vestermann, 1967: Pavia & Sturani, 1968; Gaﬁilly et al., 1971). Thus the
ammoqite fauna showing the overlap of S. (Garantzana) and early Parh1n¢on1a~
the acris zone (Kumm,,1952) Qr,subzone;(Westermann, 1907);, is &ssentigliy
aynoﬁymons”with much of the garantiana hemera, and gast be incia&ed;in the
top of the garantiana Zone (Parscns, ?9?6b,rp.48);~ Fbrtuastely;the defini—v
tion, and subsequent recognxtlan, of’the izt&clagacal Lﬁita, wh1ch Euakman
(1893), originally aaalpned to the rarantxava hempra is c}ear cut.  Thus

it has proved possible (see below), to r@ct;fy some of th& gapﬁ in our

knowledge af the parantiana Zone's ammonite faaﬁas, in zts typ& ar@a‘ It

is evident that Buckman (op. cit.), recognized, from its first inception,
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the possibility of subdivision, since he divided the garantiana hemera
between two of his labelled horizons (VE" & "i; e.gz. ope cite, p.B90,
section xi, beds 1 & 2). These horizons coincide with the lower part of
the Combe Member (lower 'Rubbly‘beds' = "I") and the Sherborne Member
('Building-stone! = M), which do indeed show some differences in their
ammonite faunas (see below). However, this early lead was not followed up
until relatively recently (Parsons, 1976b, p.48), and most of the more
deﬁailed Btratigraphic work; upon which the present subzonal scheme is

based, has been undertaken in the thick clay sequences of north Germany.

The first person t§ recognize, and 60 naxe the gérantiana Zone in
Germany was MaScke (1907), and it is intéresting to note that he closely
followed Buckman (1893), and drew the base of his 'Parkinsonia-Zone', at
tha base of the truellei zone. Pawever, many Suhsequent german authors
regocted the use of Buckman's hemerae/kaneu, and relled on a lesm formal
termlnology. Thug inltlakly ‘the =arawt1ava Zone beds were divided between
the 10Wﬂr half af the 'Parklrrc*z-SQ ckten' and the nyper paru of the
'Subfurcaten-¢chlchten' (wetzel, 1Q11, ﬁlf%aff, 1914),  Further subdivision
fol}oﬂed, w1th tha raccgnltleq between thaae two of the 'Perlsnlin s§h1¢ﬁ~
‘te*z' (Al‘chaff, 1920, p.1+) or, ‘Bigetltenmchm ten‘-(”@tml 1 Sy pe5i9),
Jﬁxch was to be named the t@tr&”ﬁﬂa zone (KL@%, ﬁ%f&, 3‘33%) or subzan
(WQster@ann, 1967, tab.1). Gther refan@meﬁts 1n31&éed the reraming of the
upﬁer ‘SubfuréafenQSchichfén',*f;rst as tﬁe*'?seuaagaramﬁlenf hxchtsﬁ’
(Béﬁtz, 1928' Althoff,’1923, p?.gné), an& then:as tﬁe’ﬁicﬁetﬁma Eane o
(&umm, 1952, p¢334) or subzone (aesiermunn. 199?, td% 1), whligg taa

v 'unterg'Pgrkinﬁonienfschichien'.(Althoff,~1§23}; was redefined as the,

Cacris zone (Kumm, 1952, p.334), or subzone of the parkirsoni zone (Wester-

R R e R
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Table 2, Development of the subdivision of the

garantiana Zone beds in Germany.
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mann, 1967, tabe1). An additional subdivision, the garantlawa subzone
vas erected by Westermann (loc. cit.) between the dichotoma and tetragona
subzones, but its relationship to either pre-existing or subsequent
schemes is difficult to establish (Binkelbein, 1975, p.154). This german
terminolqu, the development of which is summarised in Table 2, formed
the basis of the subzonal scheme used in the Basse-Alpes of south~east
France (Pavia & Stﬁrani, 1968; Pavia, 1973). The main modification
conﬁisted of & new subzone, the suberaranti, betw@en the dichotoma and
tetravona’horizons’(Pavia & Sturani, 1968, p.314), which was later renamed
the trauthi subzone (Pavia, 1973, p.87), because of the previaus misi&emti«
fication of the aﬁecimens of 'Hlawiceras', However, this was an unnecess§ry
change, since S. (G ) subraranti undoubtedly occurs (SEEEE& Pav1a, 1973) at
t%1s hcrlzon (Althoff, 1928, p.8 Kumm, 1952, p.390; and hereln), although
it ranges up xnto the gggig subzone (on. citede Thls wi&e‘range does not
rule out its use (Hedberg, 1976, pp.52, 60~1), and 1t mUut hﬁve pr10r1ty
over the tréuthi4subzone.k It has bﬁen suggested (Sturanz, ﬁﬁﬁﬂ, p.%a),
that the subgarantl subzone vas 1n%ro&a*ed as 8 reylacewent far ﬁestermaﬁn’s
‘(196?)5 garant:ana subzone.k This ;S‘dlfflcnlt to‘substantlate, since the
léttefywas’so poofly’définéd. ‘ o | | g

The four subzones adopted by ?av;a (1973), xgcladlgg t%e Eggggvﬁubzere
ﬂfsee above and table 1), can be TeC@fﬁiZEé in tha~ kerberne'area. &ewever,
| it should be stres ed that thls subzonal scheme is stzll very prmvxsxah&l.
,'”he lower 11m1ta of aeveral subzoaea are dszlcult te establzsh and m&&y '
 important taxa appear to range thrsnghmut the bu}k if ﬂat all af the Maﬁe 1
“(e.z. S S (G.) rarantlana, S. (a ) ait:coetata, S. G.) ﬁezrésga, 8. (ﬂ‘}

auboaramti S‘ (G.) saev1¢a, S {G,} tetrﬁ”ﬂ%a" ﬁlthéff 332u, pp.;»%,
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Kurm, 1952, pp.390, 430). Some of these problems are discussed in more
detail below; éné there is little doubt that more work on the ammonite
disfribﬁtions is‘needed béfore the subzoral scheme for the garantiana
Zdné ié fﬁii& stabilised.
The parkinsoni Zone and its base

" Since thé‘original zone (Oppél, 1856) has been considerablyvrestficted,
its limits must be determined in relation to the ranges of the subsequently
erected, adjacent zones. Its top is defined by the base (see Sturani, 1967,
pp.10-1) of the Bathonian zigzag Zone (Oppel, 1865), thus only the lower
boundary of the parkinsoni Zone need be discussed here. As detailed above,
the original upper limit of the parantiana hemera was drawn at the base of
the truellei zone/hemera. This boundary has been implicitly accepted by
all British workers (Richardson, 1916, 1932; Arkell,‘ﬁ?B}, 195149, 19563
Torrens, 1969, etc.), since the bulk of the deposits assigned by Buckman
and later wérFers to the parantiana hemera, and subseﬁuEﬁtly'cgrreiateQ with
the garant:ana Zone, are af‘ggzlg suhzone age (= Astarte Bed, saﬁth and much -
of northVDorset' Hadapen Stone of Somerset; Upper~Tr130n1a~gr1t of th |
Cotswoldé)' If the acris subzone were to bﬂ 1nc1&ded in the ﬁgrkznsanl
Zone, then the restrlcted parantiana Zone would be &1m¢st unrewresewted in
sauthera'England,fincluﬁlng‘zts type area (Parﬁcvs, 1§?bb,*§;#$);i Thus the
truellei zone (Buckman, 1891) is here &eflnea as the basal subvon@ 0f ‘the
parkinsoni Zone. As erlglnally &efined (Buukman, 1L91, p.63b), thms '
horizon wa3 hasad on the 'foasil~hed' at Falfway Houwag yle}dlng .... ;‘
"large Parklnaaa;ae": ow Amﬁcaztas marevrecentlv collected from thxa o

harlzon (Torrens, 19u9, p 08 Whichér;r1 q9, p.,,@. see belmw), canflrm

Buckgaﬂ‘a (1919, p.% ), 5ubae§&eﬁt asazgﬁakzmﬁ of ﬂeﬁmp?ﬁ$$&ﬁ Farkzn&aw%a@“
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(of the "P,-parkinsoni type", op. cit., 7.78), and "Striroceras" to the
truellei hemera. The truellei subzone is thus synonymous with the

densicostata subzone (Pavia & Sturani, 1968, p.315), and must have

priority. The fact that S. truellei has a wide range beyond that of its
subzone, does not discredit its use as an index, as it occurs abundantly
in the assemblage~biozone (Holland et al., p.13), for which it acts as a

label,

The horizon between the ziczar and truellei hemera was sssigned by

Buckman (1907, p.k24), to the tpre-zirzac/post-truellei! hemera or

schloenbachi hemera (Buckman, 1908, 1910, tab.4). This horizon was said

to be characterised by Parkinsonia .... "massive forms, with stout, some-~
what squared whorls" ... (Buckman, 1910, p.78), which Buckman (1907, p.h2k),

assigned to the 'P. schloenbachi, Schlippe! group. These specimens; a

typical representative of whlch was flrured by Buckman {1921 in 5909-30
pl h93);, were. sald by Arkell (195?-9, r. 9) to have hééﬁ misid$ntifled
'and were renampd by him a8 P. her ordi Ar?eli (_2. cit., pp.1491 1)7}.
Thus thls borzzan has subsequentlv been known ao cone “horlzaﬁ 2

Park:nsonla bom ord1 Ark. (~ P, sckia&“bechl S. Buck, non uchlippe)".....

(Gabllly, 196# p¢?3) or bﬁﬁfﬁr&‘ s;kze e (aturavz, 1Qb?); Thls 1s aq
C”aSIOn, where there can be little dlsputa (cfa B@aq et al., 1Q61, p.#}?),
in applvznﬂ Arlell's rule relating to tha przorlt’-a; zanal 11@1”65, b}lCﬂ
have been m151dent1fled by thelr crlgxral authar (Arkell 1?#5, .3;~,
'rule 4').‘ Slnce they are larrely 1dent1cal in a?l but t&exr correcteé

~name, tha bgmfardl subz one ¢an tahs 1ts autharaﬁlp frwﬂ Ezakﬁan’s iﬁtras

'ductlcn of the Echlonnhanhi hpmera/;mne.

The pr&sence of a fvrthef &&hﬁan&,7the parkinsoni subzone, between
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the truellei and bomfordi subzones has been suggested (Gabilly, 1964,

p.73, fig.1; Torrens, 1969, p.302). Whilst evidence for this uait has
up to now only been slight, there are some indications (see below) in its
support, which will have to be verified by further, more detailed strati-
graphic work. Until such work has been undertaken, there is still

insufficient evidence to support its use.

DESCRIPTION OF SECTION

Since one of the main aims of this work was to undertake a biostrati-
graphic revision, only those sectibns which have recently yielded relevant
ammonites are described here (see Fig.1), starting at the most westerly

-

and working east.
Bradford Abbas

Althoufh all of the exposures in the Bradford Abbas dlﬁtrlct described
by Buckman (1893, pp.&gp-é) and Richardson (19)2, D ,4.ua) are now
obacured, a good sectlon can still be made out in the rallway-cuttlng'”
(87594145), Here above an impersistent, limonitic Astarte Bed (O-G.Qﬁm),

are seen the ﬂalfwav House Bed (0. 5~0.7um), uxth Parkinsonia (0kr1b1tnﬂ)

cf. naeudonarﬁlnsonl Jetzel, CP2u81 overlaln by ma e than 2m of the

Crackment leestone Hember, wmth P. (G.) zarxinunnl (Eucaﬂan ﬂﬁﬁ $0w.).
CP2994, in the basal 10cm. Qare spec1mens of P.( P.) ;ﬁchx lﬁnra Eﬂckﬁaﬁ
from the upper part of the l&tter_heds ;nd;cate“thg pxgsenpe'of‘th@ leyer ,
part'of the zipzag ané;:aithQth it is”ﬁifiiaa&t to éﬁterminé its base, o

Halfway House

- Some of the sections in this area have been obliterated, but several
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important exposures are still avallable for study (Torrens, 1969, pp.300-
10, fig.1); Approx1mately 3.0m of 'Cnapel beds! are visible in a cutting
adgacent to the old Chapel quarry (R;chardson, 1932, p.55), whilst more
exten51ve exposures are avallable at the new road-cutting (ST602163;
&hlcher, 1909, P 329) and at the Rock Cotta e gquarry (0T6O1105), The
latter sectlon (Buckman, 1893, p.hS?, Rlchardson; 1932, pp.62~3); which
is more weathered and amenable to collecting, shows 0.,20m of Astarte Bed,
overlain by’the Halfway House Bed (0.30m) and +1.5m of 'Chapel beds'. The

Halfway House Bed, which has yielded the most ammonites : numerous |

Parkinsonia (g.) dorsetensis (Wright), topotypes; P. spp.; Prorsisphinctes

spp; Caddmifes sp. and Strimoceras truellei (d'0rb.), (?orrens,‘1969,
Pe308; 1Whicher, 1969, p.330): is the type horizon of the tfuellei sub-
zone. | : '
Louse Hillgqﬁarry

At %hiéfseétion (ST609151); wh{ch baslbeen pre?iouély deécribeﬁ by
Buckman (1093, pp.438-9) and Rlchardsar (1Q32, pp¢6g~?ﬂ), 0.11m of intere
mlttently conglomeratlc Astarte Bed is overlalq by +O 2ﬂm af browa, ahdy,
cr1n01dal llmestone (= *Chapel beds'). ch ardaﬁn (?9,2. F.é?) Iallawcd
Buckman (1893, P.hxg) in ccrrelatlng the latter bed with tﬁe garaa+1ana -
hemera. However, there is little ev1§ence for t;ls correiatiea, and it is
more 11kely tbat they are ‘parkirsoni Za e,"”}apel beds',’31m11ar to those

geen in a sectlon further ea&t (oTD???JS, whlcher, 1969, pp 32)~9, bed 7).,

Here 2.1m,of undcubted kﬁrklrﬁGﬁl ZQﬂe ¥ hapel bad ', with Aulacathvrlsv

cf. ¢ura11ata Buckman, overlay a G 10w ted, wﬁzc& prabaﬁly reprcsﬁnig a
’Cﬂﬁdéﬂﬁed' equivalent of both the Astarte awd “alfway ﬁouge Hcds (Iac.

01t.). The Astarte Bﬁd at Lawse mill %au yxel&%d an a?taﬁssz, altzau?h e
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rather fragmentary, garantiana Zone, subraranti subzone ammonite fauna

Strenoceras (Garantiana) platyrryma (Buckman), CP3311-2; topotypes;

S. (G.) cf. wetzeli (Trauth), CP3313-k; 8. (Pseudogarantiana) minima

(etzel), CP3315; ‘S.(P.)Apostrema (Wetzel, 1937, pl.10, fig.11),CP3317;

Se (Pe) cf. dichotoma (Bentz), CP3315; Spiroceras annulatum {Deshayes),

CP3681~2 and S. cziindricﬁmu(saugier & Sauzg), CP3680.
Sandford Lane

There are several,ex?oéures on either side of the 'Sandford Lanet,
Sherborne, of which the most important (57628178), the Sandford lLane or
Combe quarry (Buckﬁan, 1893, pp.k92-5§ Richardson, 1922, pp.75~7) is
found on the west‘éidé. A similar section (see Fip.?7) is found directly
opposite, on the east side, whllat a slnghtly less well exposed section is
found further north (ST629181). ?he main, or Sandford Lane quarry, is one
of the most 1mportant Bajocian aectzons in northern Europe, Apart»from

the importance of the sausz/?aevzuscu‘a ZOﬁe ammo iite faunas from the

Sandford Lane Bed (w 'fossml-bed" Parsana,~i9;h, pr.163-8), this locality.
is the only one to show a cowplete sectlon through the S~erbdrné Li#estaﬁe
Member, as well as an 1myartant e?posure in t&e Quarr Lane Beds of the
Combe Lﬁﬁestone ﬁem&er.,-The dlstrzbutlan of its garantiana‘Zone ammonlfe
faunas is shown in'Figﬁre e @hese specimens were‘aacuratelﬁ iecated in
relation to a datum ievel’  a thin, parl band (Rlch&rdsca' ﬁ932, p.,a,

’ bed 2); whtch appe&rs to be laterally persxstent and can he traced in m@Qt |
>sections (SeP Pi .7)» All of these receras ave base& on m&terlal in th@_;;
author's collectmnn, apartvfrcm the*a‘ ( ) ﬁlckatOﬁa, whlch is b&sed on

a apec1mcn in the Buckman callectlon, Bxﬂﬁ CSGG¢9.' This was recorded ﬁs;2C 

ccming from t“e 'nglﬁlsg.stanaf ana 1ts ﬁatr;x ar& §rnser¥a*1sﬁ 1& hst
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out of keeping with the Building-stone Beds of the Sherborne Limestone
‘ Member.
Blackberry Lane

This section~(Richardson, 1922, p.74), is well exposedlin a long
face on the west side of Quarr and Blackberry Lanes, The present section
(Fig.%), was measured at the southern end (ST635174), where the top of the
: Redhole Lane Beds is visible. These beds disappear at somé poiﬁt between
- here and Sandford Lane., At the latter locality they are répresénted by
"the?basal part of the Quarr Lane Beds, which are slightly better bedded

than the bulk of this deposit.
_ Redhole Lane

This larpe quarry, ﬁhlch is now a aaravan park, has been nfevwouml
described by Buckman (1893, p.#96) and Rxchardson (1938, ?‘?5)‘, The lower
‘ part of the main quarry has now been filled in, so that &vlarge‘part of
-~ the Building-stone'Beds is cbééﬁrede The ammcnites;frdmfiﬁe Quéir @ane

 Beds recorded in Figure 5, have mainly come from the long, low faces
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found to the south of the main guarry. A specimen from thie quérry§ cited

as 'Farkinsnﬂia praecursor"by Buékman (1893, p.k?é);‘ﬁﬁﬁ?.09209,iié close

to S. (G ) garantlana (Douvmlle, 1916, pl 1, f1g.1 non d’Grb). famﬂenltes
similar to thls 5pec1men bave bee reccrd@d in Flgures 3~ as S. (G,} sp.
; A. The spec1man5 recorded 3n ?1gure 5 as S {G.) 5§. B are flre rlbbed

variants of S. (G.) trauthl (Be tz) {.an. rxt‘, ef. pl 2. flg.ﬁ \V§ ? S.

(a. ) travthi (Pavia, 1??3, pl 1?, flv.3 2zon g@ﬁuﬁ} . ‘vg'

Oborne

There are sever&i 1mparta 1t s&gtieﬁs in tﬂxs d;strlat!.‘rslué g fiirff
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Frogden quarry (ST642185; Buckman, 1893, p.500; Richardson, 1932,
PP.76~9; . Parsons; 19765, Pp.125-7) and the Oborne Lane section and quarry
(876561863 Buckman, 1893, p.502; Richardson, 1932, p.81). The only
relevant ammonite, which has bome from the lower part of the Acanthothiris
Beds at a temporary section at Oborne Wood (ST648188; Parsons, 1976a,

pp.128-133, bed 8b), is Cadomites (C.) cf. deslongchampsi (a'Orb.),

CP2812. The Teloceras sp..recordéd from the basal part of the Sherborne

Limestone Member at the Oborne Lane section (22, cit., p«133) has proved

to be derived. This has been confirmed by a specimen of Stephanoceras
(8.) sp.frecehtly colieéfed from the same horizon, which has a strongly
'iron-shét'vmatrix in its camerae.
Milbornefwickv

East o% Qﬁorne, the Stroud Formation isfpborly‘expésed. The con~
glomeratic baée‘of tﬁe éherbéfneytimestone Mémbérjis visible at the
Milbérne{wiék Lane section (ST6652@5§;,Buckmaﬁ 1893,‘pp.§02-3; Rlc}ar -
son, 1916,759,"—;16_7; Osborne-White, 1923, p.13, Pérsdzﬁs, ‘!9""6&, p.133—5},
and a 51milar horizon must have heen exp&sed nearbj, at tﬂe site of thg
Poyntlnrton reservoir excavatlons (Kellaway & Wilson, ?9@1, P. 34).
These 1atter beda were orlglnally d@scrlbed (Enr. c1f ) as belrg a sandy
_1imestone facies cf the subfurcatum Zone. However, tha 5peu1mena varzaaaly

recorded a8 IStrenoceras niortensis (B'Orblgny)', (103. cxt ), or !§,

ba1ocens»‘(Defraﬂce)' (Hllsaa At al‘, 1Gﬁ9, Pe75), have been m181éonﬁ1fled,

and prove to be S. (?senaovavsﬂt1Aﬂa) cf. dwcnatﬂma, EGQ.GK311 & 313. _s'

There is no ev1dence ¢cr t 18 subfvrcatnn uona 1n th 1s immedaate araa, S

The most 1mpartant exposura in the dlstrzct is at Barrew 2111

:(STb 2210), and altheuga hrleflv'meﬁtie§a§ in ;r&vxeus accssgta (‘%@&ward,
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1894, p.80; Richardson, 1916, p.511; Osborne-White, 1923, p.16), it

has never been described in detail, Here an old, shallow quarry, shows

a long, rather slipped face in predominantly rubbly limestones (= Quarr
Lane Beds). At the extreme western end, below an impersistent marl band,
the rocks are more evenly bedded, and probably represent the top of the
Redhole Lane Beds. Because much of the section has no obvicus datum level,
some of the ammonite records shown in Figure 6, are probably slightly less
accurately localized than is the case elsewhere. A specimen in the Buckman
collection, BMNH.C80967, from Barrow Hill; a complete, small macroconch,
with mouth-border, akin to S. (G.) suevica (Wetzel), (cf. Quenstedt,’1886,
p1.71,'fig.18); probably came from a similar horizon to that of the related

specimen recorded in Figure 6. The specimens of S. (Pseudogarantiana) sp.

nov.B, recorded bqth in the latter and Figure 5, are of an undesc;;bed,
relatively large, inflated micrqconch speciés, which is found in the acris
subzone, Astarte!Bed of south‘Dorset (Parsons. 1975a, 9‘95. The»sﬁécimens
recorded'here as P. Subérietié are’proﬁabie micrncbnchs'(cf. Wétﬁei #9?1,
pl. 14 flg&.ﬁ-h, pl. 15, fig.1), whllst the speclmen from uandford Lane
(I&g.}), is larger and is an undcubted 5wall macrOﬂonch (Qn. 01t., cf.
pletl, fig.6). The syaclmens recorded as B1got1tes Sp. nove A. 1n

Figures 3-4 & 6 represent a problematlc group, of meélum slzeé relatzvely
compressed macroconchs. They have straay constrlctlans, w*il markéd ' ﬁ
1nterdlp1tat10n and 1nterrupt10n of the rxbs on the venter, no tuberclea

and only rounded, relatively weak rlbs on;the 1nterna1 mould. Unfartunately"v
 the state of preservat;an 1n mﬂgt casea is net geaé, but en oa«h éet&;lg are .
shown to suwgest that t%ese ammoﬁites farm an 1ntermeézate 11nk between'

BlPtht@% and Parkmnionza, partzcular]y P. rarocc tata Bucknan.,‘  ?‘  if'

; ﬂ-—m
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The only other relevant section in this area, is the old road-
cutting, near the now disused Milborne Port railway station (ST675209).
Although rather poorly exposed and overgrown, a similar section to that
recorded by Richardson (1916, pp.510-1) can still be made out. The lower
half consists of rubbly limestones, probably equivalent to the top of the
‘Quarr Lane Beds, whilst the upper 1.5m is more evenly bedded, massive,
oolitic and has yielded a specimen of Parkinsonia (P.) sp. from the top

10cm. They are thus parkinsoni Zone Goathill Beds.

Goathill

There have been several sections in this area of the Crackment Lime-
stone Member (Torrens, 1969, prp.318 & 221), but they are not now well
expoéed.k A section in a silage pit (ST674172), on the line of the Poyn-
tington Fault, showed on the east side c.3m of Crackment Limestones,
whilst on the west wide 2,3m cf‘Goathill Beds were preser?ed‘(gg, cit.,
pp.317-8). A section in the Goathill Beds, almost identical to the latter,
can be seen just to the south;vin the bank next to the yath.(ﬁmé?hi?i)»

The ammonites'from both these sections [Fﬁykinsaﬁia'(g.) ¢f. subplanulata

Vetzel (cf. Sturani, 1967, pl.8, fig.2), CP3489; P. (0.) cf. parkinsoni

Buckman non Sow.,‘HT4881;k‘E.:(Ganalkites) EDey HT5?37],‘$uggé$t'afcorrela~

tion with the narkinﬁéni done gnd p§s5ié1y thé hamfoféi sgbméﬁef‘ |

Tomporaryxgectioné‘in Sherborﬁe‘ 

Castle View k |
Large,a#easaof’sﬁallbw,'high1§‘éiéiﬁfﬁedbexpésﬁfesfiﬂ th¢”Qﬁarr Laﬁg 1.

Beds weré (Juiy 1968 5ﬁFé$;1§é§} viéihl§ §u§i§g tﬁe“excavatidﬁiof»fﬁuﬁdan

tions for thisuhonsing'eﬁtate (ST%#&??&).l"Ammgniﬁes‘wefe.abuéﬁaét;é&a":, _'“3

| 'inciuééé;:“gg'Qg.) Elat??r§mé;?¢§3&%3;_‘§‘;Qgg} cfg'iaflaiégaran3t§: ; i
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(wetzel), CP1181; S. (P.) minima (Wetzel), CP1185; 5. (B.) ef,
1dichotoma, CP1183 (specimen with square cross-section, similar to those
réco;ded in Figure 5); S. (?P.) pompeckii (Wetzel), CP2096; 5. (B.) sp.
nov.'A., CPZOQS (a small undescribed, fine ribbed microconch, with a round

~ whorl cross-section, see Figures 3 & 5); Orthorarantiana inflata Bentz,

CP1184; 0. cf. uncinata (Qu.),;CP118€; Parkinsonia c¢f. gracilis Wetzel

(1937, rl.12, fig.#), CP20%; Prorsisphinctes psevdomartinsi (Siemiradzki),

CP1179; Bipotites cf. tuberculatus (Nicolesco), CP1182; Sphaeroceras cf.

, Elcbosun Buckman, EMNH.C80371; Cadomites (C.) sp., CP1180, Oppelia (0.)
cf, flexa (Buckman), CP1178. This assemblage, of garantimna Zone, and

probably subraranti- tetrarona subzone age, is important because of its

high diversity : it contains forms not found in situ.

A relatively small seétion was produced (March, 1978) during the
excavafion of an éccess road éé& dé&iﬁs for a new house Qﬁerlooking Newell,
Sherborne (5T634170). ‘TheVEQSal exposure‘in fﬂ;aOm‘of thin bedded 1imé-

‘ stbnes’:’wiih Parkinsaﬁié {g.) degr@ésébiﬁﬁ.); inner whorls cf, Pavia,
| (19?3, 91;23, fig.3), 095335,‘ (a similar fspecirmén, I6S.GSME2717 has cone
from avtempqrary séctioﬁ at_iéﬁthay);_g,'(g.} ef, hnmforéi'fCPE#SS; 2.'

 (Gonolkites) sp., CP3337 and Prorsisphinctes sp., CP33%6: was Qvérlain by

a masslve bed O SOm thlti._ These brds, w“lch are. yrahubly on the same
borlzon as those exposed at &aatmall (see Yi#.?), are cf b@merél Bubzone
'kége. Above came 2. 10m cf thln,bedae& & sto:eﬁ w1ih,war1$, &apﬁe& hy

C. SPm of thxn 1zma¢t9nes lﬁtérbeﬂﬁéé wi th cl&y baada. Tbe 1attar un~:'

doabtedly réPresant a lover psrt of the Craskm&rt Llﬁéuteﬁﬂ ﬁember. A:Jk'

simxlar section in the G@&tkzll Qﬂés, §1ék§xr* abaraa t F@rk}n araa. was
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probably seen at a temporary section at Sheeplands, Sherborne (Kellaway

& Wilson, 1941, p.156).

DISCUSSION OF AMHMONITE FAUNAS

Earantiana Zone

dichotoma subzone

The dichotoma subzone is based on the first appearance and acme of
S. (P.) dichotoma (Pavia & Sturani, 1968, p.314). However, all the in
situ specimens allied to this species have in the Sherborne area come from
relatiéely high horizons (see Fig.S), altheugh speéiméns very clase to its
type (Bentz, f928,kp1.19, figs.2a;b), but unfortunatély less wéll iocali-
?cd, are known, 'These amﬁonites from Sandford Lane (BhHH Cd0939) and |
Pcvﬁtlngten reservolr (IGS.GK311 & 313, see abeve),‘ircm both thexr matle
and location. undaubtedly come from t%e lownr part of thp Shﬁrbarne Lzme-n
stone Nember. The prevmcus confuuxcq of the 1atter spﬂclmens wzt% weﬁbars v

of S (gtranocaras) Be sfr. Cp.g. Fellaway & ”1lscﬁ, 5&?}, Oﬁly té?éw to

onfirm both th@lr stratzpraphxc pmb1tlon at the Babe of tH@ arantﬁana

Zone (cf. Althoff, 1928 Kurm, ﬂ9,2) amd tﬁelr p 310@enetzc yaaltlaa

(detzel 1954 fl .?) a8 tke earlxest members a? S. (Pgewﬁanarathawa),

kand transltloral to 5. ( trewnraras). It thus seens. reasa%able to corre~
latp tha 1awer part ef the Sh;rhorue Lxmestane Member (ﬁcanthatﬂlrls &
Buxldirg»ston@ Beds) wmth tke dxcﬂntnra 54b? ne, althau 7h t%e ayareity of

’&mmoﬂxtes grevents aay gveczse defin;tlcn af its 11m1t5. o

subearanti subxcns e

‘ ”hé flrst ab nd&at

(arsntaana Z@ne ammaaltea GGC&T at the bggw of the

bharr Lane Beds at uandford Lane, aﬁd lﬁ thezr partial iatera} ﬁsuivaién
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the Redhole Lane Beds, at Redhole Lane quarry (see Figs.3 & 5). The

most significant members of this fauna, S. (G.) subgaranti and 5. (G.)

trauthi, belong to a group previously included in G. (Subearantiana) Bentz

1928, (= Hlawiceras Buckman 1921). However, the separation of Subsaran-

tiana from Garantiana s. str. on both morphologicalvand stratigraphical
grounds (cf. Wetzel, 1954, fig.7) appears artificial, and the two are
closely associated throughout much of their vertical mnges. Separate
subgeneric status for two such similar macrocoﬁcﬁs would thus seem

unnecessarye.

The original definition of the subraranti subzone (Pavia & Sturani,
1968, p.314) was based on the first appearance and abundant occurrence of
S. (G.) subgaranti. The associated ammonite fauna from the Basse Aipes,is
less diagnostic, as it has a wider range, although subsequent additions to
the typical fauna include S. (G.) Eiatzrrvma‘(sabilly et al., 19?1; p.83).
‘Unfortuuately the specimens of 8. (G ) subvarantl from the Basse Alpa*
| - (Pavia & Sturani,” 1968), were Iater renldentzfled as S. (G.) trauthl, with
a consequent change in subzonal 1ﬁdex'(Pav1a, 19?3)*, However, if the
specimen of the latter’taxoﬁ figured by Paviar(19?3,:ple19,sfig‘3)116;;
iypical'of?the iest ef his maﬁeéial.'theﬁ there‘mQSt,‘evenynﬁw'be4&dubt$'
as to the ccrrect 1Gent1f1cat10n of these speclmens. The type of S. ii;),
| trauthi (Bentz,,1928 pl 18, flg.Z), is fazrly coarse rlbbed, and on the
ev1dnnce of topotype materlal from Louae Hlll, 1t 13 posslbly csﬁspeclflc
with 5. (G ) glatvrvvma (Buckm&n, 9“1).~ Pav1a 8 (loc. cit ) 5pecimen 18
finer rzbbed, rather like a speclmen fl?ured by Qauv1lle (191&, ol. 2y
- fig.8), and is very axmllar tc ammonite& recerdﬂd hera (Fl?;5} fram an

;horlzen prgbablg ta be correlated wlth tke tetra*nna aubzane. _;aklng 1nta
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account these uncertainties in identification, the basal boundary of
this subzone is best defined by the first appearance of any 'Subparan~

tianat' : i.e. members of the S. (G.) platyrryma/subgaranti/trauthi group:

father than by that of any one individual species. S. (G.) subgaranti

can be retained as index species, since it undoubtedly occurs at this
horizon, in Dorset (Fig.3), in the upper half of the !dichotoma-schichten!
(= garantiana subzone, Westermann, 1966; subgaranti subzone, Sturani,
1971), in north Germany (Althoff, 1928; Kumm, 1952; Wetzel, 1954) and
in Spain (Hinkelbien, 1975, figs.11-12). It is difficult to establish if

the first appearance of S. (G.) subgaranti/trauthi in the Sherborne area,

as recorded here (Figs.3 & 5), in fact marks their absolute range.
Unfortunately their appearance coincides with that of the general ammonite
fauna, which may mark a switch to an ammonite rich biofacies, rather than
a biostratigraphic event. A more accurate bcuﬁdaré between the dichotoma
and subgarénti subzcnes;»if it can be establiehed at scmelfuture date with
the aid of the rare anmeﬁztes to be foand at tbls horizon, is lxkely to be
~in an upper part of tke Euzldlng*stane Beds. ﬁawever, it must be gtressed
that there is a possiblllty, based on their general morphology and same
stratzgraphlc evidence (Hznkelbeln, 19?5, flg.12), that the S. (G.)J'

g}atyrrqu/%rauthl graup represent t?e macroaanch counterpart to the'"

mlcroconch 8. (P. ) dichotoma. - If thls were to be canflrmed at other
exposures, it would tctally &estroy the bas:s far the s@paratzﬁn of the

subwarant1 and dthetnma subzages.

Egﬁragmna sﬁbznﬁe "
The base of this subzone is taken here at the marl band (Richardson,

?932;:p.?6.,hé§ 2),,whi¢hf&§pears to be laterally pgrsigtent,,aﬁd_is' ‘,;-;v;9~
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probably approximately isochronous over the short distances involved
(see Figes7). At Sandford lLane (Fig.3), its base is marked by the first

appearance and abundant occurrence of large Perisphinctids : Prorsisphinc-

tes and Bipotites (B.sp.A), which seem to be transitional to Parkinsonia.
Althouéh it is possible that we are again dealing with & change in bio-
facies, since the large Perisphinctids are noticeably absent from earlier
beds, their appearance does seem to be a biostratigraphic event, which can
be traéed in both north Germany (= 'Bigotiten/Perisphinctes-schicht&n';k
Althoff, 1928, etc.) and France (Gabilly et al. 1971). However, it should
be noted that there are areas where the lafger Perisphinctidﬁ are absent
(e.g. east Spain, Hinkelbein, 1975) or rare (e.g. éoqth»east Franc§,:

Pavia, 1973). In the latter area (op. cit., tab.2-3), the limits of the

————
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tetrarona subzone were determzned by the absolute range of sp&c;menm allleé

lin-m“m

to S. (G.) tetrarona (hetzel). This would appear to be verynunrellable,

as thls speries hag been rpcordad in both the acris subzone (Althoff,

1928 Kumm, 1952, p.#}O), and at an barlzon now to be correlated wlth the

dlchotoma/éubgarantl subzones (Altho*f 1928 p.8). In. nmrth Dor&at there

are 1ess problems in its reccgnltlan, sin ice an 1nflux of large Per;aphlnc»

tlds usually mark 1ts base (see Flg.}), Whllﬁt speciména clasely'alliad te

the subzonal index only occur towards the top of the subzona (see Flg.S). _

It Bhould be noted that man; of the ‘taxa recorded in the latter flgure

; probably have a wxda range écwn into the rubwaranti sub roTe (a,g. Sf (G‘)

subwarantl'ltself ~as in Fig.3). The ﬁkarp cut«off at tne probable

faxlure, as ammonltes are wuch rarnr in the ﬁeé;ale L&ne Beé%.

4avr15 sub?ane-

The b&se of the aeris suhuon@ has bee dpflneﬁ by the flrst apgearu‘f7;°’

,suhwarqnfi/%etracnha suhzsne boumdary is at least in part due to cellectlan
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ance of Parkinsonia s. lat. (Kumm, 1952, p.430; Pavia & Sturani, 1968,

p.314), and this is relatively clear cut in most Dorset sections (see
Figs.3, 5~06). One area of uncertainty has come to light in the study of

the Barrow Hill section (Fig.6). It is evident that many of the micro-
conch Bigotites are very similar to Parkinsonia, and have stronger, sharper
ribbing, with less well marked constrictions (cf. Pavia, 1973, pl.29,
fig.3), than their macroconch éartners. Taking into‘accbunt that macroconch
Birotites have been found ('B.sp.A'), which are transitional to P. (Parkin-
ﬁﬂﬂiﬁ)' it is logical to expect their microconch partners, to be even closer
to, and virtually indistinguishable from, Parkinsonia s. lat. Such indeed,

does appear to be the case. The specimens of P. (Okribites) subarietis

Wetzel and P. (0.) pseudoparkinsoni Wetzel recorded in Figure 6, are micro=-

conchs which appear some distance below the first macroconch Parkinsonia s.
str., P. (P.) rarecostata. It is possible that these are the microconch

partners of macroconchs which would be best assigned to Bigotites, rather

- than Parkinsonia (P.). If it ghggld‘be;confirmed from othar.aectimns, that

the microconch P. (Okribites) makes its appearance before the macroconch

 2. (Parkihs¢nia}! then in order to prevent any possitle confusion with the

earlier Birotites microconchﬁ, the base of the acris subzone should be re=

drawn h§19wnthe7first macroconch Park%ﬁganﬁa 5. Btr." Qﬁly‘in tﬁﬁ'ﬁaﬁg,ﬁf k
Figure 6 gou1d ahy futuré shange,beArequiréé;;;nge the bauﬁ&ary‘?duldﬂkavei
to bg moved ﬁp to belaw'thé firét 2‘k(2.)’}a}ecéstata,E'ﬁnfortﬁﬁéteiﬁithe:_

upper limits of this subzone cannot be discussed, &s po fossiliferous

exposures of an unbroken contact with the truellei subzone have been .

observed,

- Darkinsoni Zone

‘truellei submone

© This subzone, which is defined by the first appearance of the macro-
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conch, P. (Parkinsonia) parkinsoni (J.Sow.), [? = P. (P.) dorsetensis

(wright)], is well represented by the condensed Halfway House Bed.
However, I have not been able to recognize it in the more expanded facies
of the Sherborne district, nor establish its contact with the underlying
parantiana Zone. This boundary must fall within the upper part of the

Quarr Lane Beds, where the previous records of 'P. dorsetensis and Strigo-

ceras truellei!' (Buckman, 1893, p.k95), suggest that the truellei subzone

fauna can only be a short distance above the last in situ elements of the
acris subzone, Unfortunately this horizon is only exposed towards the
top of the pre01p1tous faces at Saﬂdford Lane and Peébole Lane qaarrlea,
from whlch it has proved 1mpossmble to collect any in situ specimens.
thure work,,poasibly with the aid of extending ladders, may solve this
probler. | |

There is a level at the top of the acris subzone, wheré the last 8.

(Garantiana) and S. (Pseudqgarantiana),have died out, and only Parkinsonia

are common (e.g. P. rarecostata, P. subarietis). This horizon, (2 =

"horizon & Parkinaoniaverﬁigﬁyanav%etz.“;"Geatini, 1970, p.1543 Gabilly
gﬁlgl;;'1971, p.SS); is pcarly‘definedgvand must be iﬁslﬁded'in the top of
the parantiana Zone, since it félié below the’base of the truellei subzone,
hete,definedbas_the lbuest uﬁitvéf the narkinséni Zone. |

bomfordm suhyonn

The two expasureﬁ in the Sqerbar 18 Brea yzeldlng Farkznsonzd ammanltes;

descrlbed here, are stratlgraphically isolated amd their ccntaet wlth

a&gacent faunas c&nnot as yet bs eatablzshed. These fauras, wmth inflatcd

macroconch Parklnsoniés (e.g. P. (P.) tnw€erd1, P' (QG“OEklt@$) ﬁppg), are

‘ ‘Very slmxlar to thasa frem the mxdéle af the B rten llmestane in S@ﬁﬁh :,,



Dorset (Parsons, 1975a), ard are thus of bomfordi subzone age. The top-

most fauna of the latter, characterised by Planisphinctes (Sturani, 1967,

pl.1), which has been found 10-20cm below the zigzar Bed in south Dorset

(Stony Head & Burton Bradstock, pers. obs.), has not been observed in

north Dorset. However, it is possibly the same age as the '0Oecotraustes
nodifer Fauna' (Torrens, 1974, p.584), recorded from the Crackment Lime-
stone Member at Bradford Atbas (Arkell, 1951-9, p.10), and now correlated

with the top of the parkinsoni Zone.

Similarly little can be deduced as to the nature of the contact

between the bomfordi and truellei subzones in the Sherborne area, although

the record of P. {Okribites) parkinesoni (Buck. non Sow.), from the base of

the Crackment Limestone at Bradford Abbas railway cutting (see above) is
perhapé significant. Thié Yspecies! is characteristic of the'lower part
of the bomfordi aubzonﬂ in south Dorset (pers. 0bs.) and in the mid and
north Cotswolds (Parsana,7197ab, P«55). There is thus some evidence for
the recognition of & 'parkinsoni subzone! (see abov’ev), although it would
need confirmation from more detailed wcrk on an ammonite rich.aeqaeﬂce,

such as the Burton Limestone of south Dorset.

GG RRELATION WITH OTHER AREAS

156

: 3ecause of the dloccntlnueus natare ef the Sherborne exposureg in the '

Earﬁlnﬁenl gcne, only the
det&ilc ) | - V

rarawfaana Zore wxll be daalt wlth here 1n any '

°Quthern Eﬂfland
: Uppﬁr Eaisclaq rocks a*p fouqd betweeﬂ the &auth ﬁoas* at Edrﬁau

Pradstcck, and Fook hortow in Oxfardsnlre. Tarth of thiﬁ p@lﬁt. thh the



SRR T e

157

exception of the poor ?garantiana/?subfurcatum Zone fauna from the Inner

Hebrides (Morton, 1971; Parsons, 1975b, p.192), no upper Bajocian

ammonites have been recovered.

The present study has done little to improve the correlation of the
parkinsoni ‘Zone beds; such as the Cotswold Clypeus-grit Member (Parsons,
1976b, p.55), the Dundry Freestone and 'Coralline beds' of Dundry Hill,
Bristol (Parsons, 1979b, p.149), the Doulting beds of the Mendips (Parsons,
1975b, pp.203-4) and the Burton Limestone of south Dorset (ParSOﬂs, 1975a,
p,12) and south-west Somerset (Parsons & Torrens in Cope gi.gé.;'1969,
p.A26); which are brbadly equivalent of the lower part of the Crackment
Limestone; the Goat Hill Beds and an upper part of the Quarr Lane Beds.

On the other hand, the finer subdivisions of the garantiana Zone, which
have been recognized here, have confirmed the wide extent of the strati-
grépﬁic,hiatus, which is ﬁresentréver much of southern England (Parsonsa,
19?6h; p.hi8). Thus the Cotswold Upper-Trigonia-grit Me@ber (Parsqné; 1976b,
pp.SZ»E}, the'Dundry Maes Knoll‘ConglcmeratérfParsons, 19?9b,k§.149)7and
the Astarte Bed of south Q@réet’(Senior ﬁﬁjéi'é,ﬁ9?@> &ﬁﬁbﬁﬁﬁﬁh*WQét,~ |
Somefsetk(éeaVingtdh St.yﬁary; ‘PafSOpﬁ‘& Tﬁrrens, in Cope et a1., 1?@9,

.A&é), have all ylelded a combznatlon of S. (Garantx&ra) &ad Paﬂkinﬁsﬂxa,

mainly P. rarecostata. They are thus yarant:ana Zaﬁe, acris 5uhzon@ in.

‘ a@e, as with much,ef the Quarr Lana Beds of~t e Combe leeatone Npmber.

A 81&118? age is indicated for the 'h&dsgﬁn Stone! {Rxchardmcn, 191¢,"
P-QSD) of Somersat, a relat1Vﬁly thick deposit cf ferrugznaug, 1ntraclastlc 'v
lxmestcue. Here at the haraeaambe Bcttcm (uTa5631;) and leeklln qnawrie%

(»T65531&} (?1char§saa, 1919, Q?. Q&.é) an serif subzang fauna =~Q:;a ,,‘

Eﬁfﬂlnsonlafygauﬁqgarkzgssﬁzyngiizg Se (%arant:apa} aff. farqwtaan&,,-i’
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CP3266; S. (Pseudocarantiana) minima, CP3281 and Prorsisphinctes sp.,

CP3208: has been found, thus confirming Richardson's (op. cit., pp.505,
508-9), records of Parkinsonia of the P. rarecostata group. It is thus
evident that the major Upper Bajocian unconformity, present across much

of southern England (= 'Wesulian Transgressiont'), is both isochronous and
of immediately pre-acris subzone age. Similarly, only a small area around
Sherborne now preserves any beds of early garantiana Zone age at the
surface, since elsewhere they are absent, due to subsequent erosion and/or
non~deposition. There are however, indications that wmore extensive and

complete garantiana Zone sequences are preserved at the subsurface else-

where in Dorset.

Europe

It is only recently thaf there hés been‘a revival of interest in the
detailed stratigraphy of the Upper Bajocian (FPavia & Sturani, 1968; Pavia,
1973). Unfortanately in the latter w@r@s, ‘there was a great reliance on
the earlier german stuéle» (3entz,’,w2e Léaterm e 19u?), S¢nQ9 tha |
Sequence between the subfurcatunm Zone and the &ﬁ%fnréz anbzaﬁe in *he
Basoa Alpes has a rather Qp&rse aud often paorlv pre%erved awmo 1te fﬁura.

Tﬁe pre-vwar wark on the north Gerwan rﬂra tiana beﬁs, suwmarzzeé in humm

‘(?932) and Weﬁtermann (1%6?), suffered from relatively poor la alnzatlon '

of material, vhich was 1*@?9&51&?1? splzt into an excesaive nuwber of
'Spec1es' (Bentz‘ 152§ _'% 1, 1954, ”%@sa *aznas aré i& urweﬁt need
Df a modﬁrﬁ rﬁv;slon, and 85 aaﬂsequen¢® the long ég 31ats (Ai%b@f
1928 Kumm, 1952) are very dlfi’zmdt to in t&rgmt. Tamr;g tms’ inm:

account, towether w;th t%e fac% that the f@smaa ef the. Eub#ﬁr&“ti and -

tetravora subzones are ra rely Séfﬁfa*ﬁﬁ; it is not 5ur§rzsznp ‘that only a
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two-fold subdivision of the parantiana Zone has been commonly attempted,

These divisions, which have rested on the first appearance of Parkinsonia

(

(= dichotoma, subraranti & 7 tetragona subzones), have been widely recog-

acris subzone), underlain by a fauna dominated by Pseudogarantiana

[

nized throu@hout'Europe, and indeed were accepted by the present author
(Parsons,\i9?5b, 1976b, i979b), prior to this study. Areas where these
subdivisions can, or have been recownlzed include; wﬁrttemberg, south’
Germany (Dietl, Flaig & Gluck, 1976), north-east of the ﬁagsife Central
(Mouterde, 1953) and the'Juré, France (Contini, 1970), nortﬁ—eaat Spain
(WGétefmann, 1955), south-east Spain (Hinkelbein, 1975) and northern Italy

(Sturani, 1964, 1971).

" STRATIGRAPHIC CONCLUSIONS

1. Fo 110u1ng both crlglral definitions and subsequemt Erltlsb usage,

t%e garantaara/bark1npnnz zenal bou darg*%s h&re érawa helﬁm the trne?le1

subzone. The acria subzone ﬁmst t&us be 1ncludad 1n tue aaraﬁtzspa aone.

2 All the surreutly accepted sabzonas of the Va"antlana Zoqa

(dlchotama, subwarantl, tefraanna & arrzs}, have been recaﬁnived in 11&

type_area, the Sherborne dlstrlct.

3« As 1t prov1dcs tﬁn oply com piete sectloq throuph the garanti&ma
Zone beds in the dlqtrlct, w&r&fard Lane quarry ( 91ﬁ1}, is ?%ré é981€~

nateﬁ as tha tgp& locality far this Zane (see Farure 3).

. Qniy twa Qf the ggbggneg Qf th@ rara%tlara ¢Oﬁe, the acris aﬁd

,d1chotoma SHEVOFQ5‘ are heth relathQLy'wéll éhfl??d a@d wzd&ly rece eé"”

in gthgrrareaslgf'Eurage;ﬂaItkga §aa§;b1&,t&at‘tﬁe sn&g&raﬁtz (artrauthlé, o
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subzone, Pavia, 1973) and tetrarona subzones, will not survive any future,

detailed revision based on complete, ammonite rich sections,

5. Althoﬁgh a continuous sequence through the pﬁrkinsonixzone is
probably present in thQVCombe Limeatone Member of the Sherborne area,
only the bomfordi subzone has been recognized in this work.

6. It is possible that an additional suszne (= the 'parkinsoni!
subzone) can be recognlzed between the truellei and bomfordi subzones, but
this must be confirmed by future, more detailed work, probably in the
south Dérset area,f,

7o  The "Upper Bajocian Unconformity" (= site of "Wesulian trans-
gression") is demonstrably isochronous (pre-acris subzone age), and only
in the Sherborne district are any rocks of early garantiana Zone age

preserved at thé”sﬁrféce;

8. The area containing the rocks of dickotnma-tetrawnna subzone age

is small and very sharply deflvea.< The lateral chaﬁgas in thxcksews and
facies are vers abrupt (see ?xgare {), &nd some pen cnnteﬁporaqeous

structural control must be postulated (? = fault bounded 'graben'),

ACK&OWLEBGE&EEG& AND LOCATIGN‘Of MQTVRIAL e
| mhe bulk af tha materlal recorded here is in the author's collectlcn
(CP.), whilst other specinens are 1mcated in the Brltlﬁh Nus@um (Nat. -
| stt.), LondonA(BHNH ) aﬁé tha”Irstitﬁte of GeolagicalfSaxenﬂea,.Laﬂdoa |
(IGS.).J I ﬁhould llkB ta thagk the curaters or th»sa museums fcr accesav :
to, and the lsan ef materzal 1n their cara. I sﬁauld alsa like to thanxk kf
Er. K.a. Tarr&n&, 3&1¥erﬁ1ty cf Keel&; fcr hza help ﬂQFIP? the course ofl"

- my work and far the 10&@ ef agec;wens in his collectlen (Hm.).
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2, A STRATIGRATHIC R"VIuIO OF TIE DAJOCIAN ROCHS OF

CERTAIN ARIZAS OF ENGLAN

tuch of the detailed stratigraphy of the most important
area of Bajocian rocks in Zngland j; the Sherborne district;
has already been discussed in section 1, llere I am restricting
myself 1argely,to'the application of the revised =zonal scheme,
to three specific areas. First there is Dundry Hill, near
Brlstol, whlch w1th 1ts abundant Lower Bajocian amnonite
faunas,Vflvured promlnently in the works of d'Grbivny,ﬁppel
and Buckman, gacgndly the stratlgraphy of the Middle and Upper
Inferjor Oolite of the Cotswold ills is discussed, since |
_this reglon was both a Ley area in the developnent of } ?idﬁle
"Jurasslc palaeontology, and was an 1m§ortant faetar in the
development. of Luckman's polyhemeral concapt. La«tly the
Scarborouvh Formation of ncrthneast Yorkahir&, with its p@orly

known ammonite fuunus, is discussed and revzaed.4
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ABSTRACT: The Lithostratigraphy of the Inferior Oolite Group (Aalenian aad
Bajocian, Middle Jurassic) of Dundry Hill, Bristol, Avon, is revised and
several new lithostratigraphic units are erected: the Bafns Batch,

Grove Farm and Elton Farm Limestones. The depositional environment and
present pattern of preservation of these beds are discussed and four
exposures are described in detail. An analysis of the Aalenian-Bajocian
ammonite faunas is made and they are correlated with their equivalents
elsewhere in southern England, particularly those recently collected from
the Bruton district of Somerset. Finally the type horizons of the
“Sowerbys' and Buckman's ammonite species are discussed, and the majority

assigned to their correct stratigraphic position.

1.  INTRODUCTION

The Inferior Oolite (Aalenian-Bajocian stages) of ﬁundry Hill, near
Brisfol, Avon, is one of the Worldt!s most famous fossiiifefous_déposits.
The quarries on this hill, which weré opened during the éxploitation of
the famoué Dundry Freestone ("Spper Infefior Oolite"); offen shbﬁed “
gections in the highly fossiliferous'an&"éondénaed' "Lowéf'aﬁd Middle
Inferior Oolite™ (AalénianaLoﬁer Bajoqian). It was thevabﬁhdéht
ammonites from these horizons, which attracted the éttention'of the early
palaeontologists aﬁd strétigraphera, such as d‘Orbigny (18&2»51),~0§pél‘
- (1856-8), the Sowerbys (1812-46) and Wright (1860). Otﬁer-sections of
the fauna, such as the brachiopods, gastropods and Sivalves are edually |
prolific and they figured in the early work 5f'numerous p&laeontcl&gista,

such as S.S. Buckman, Moore, Stoddart. Tawney and S. Woodward. However;
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as early as the 1890's these famous exposures were becoming obscured,

as the quarries closed down, owing to the depletion of the Freestone.
Our knowledge of the stratigraphy of these beds has thus rested on the
classic work of S.S. Buckman and E. Wilson (1896 and 1897), who re-
opened many already disused quarries and carefully described those still
in work. Whilst Buckman was later to figure numerous Dundry ammonites
as new species and genera in 'Type Ammonites' (Buckman, 1909-30), all
subsequent accounts of the stratigraphy have rested on the earlier work.
Thus the South Main-road quarry, perhaps the most famous Dundry section
has been re-described several times by Tutcher (1903, and in Reynolds
et al., 1930) and Macfadyen (1970), but these accounts have only been

slight modifications of Buckman and Wilson's work.

The sections now available for study on Dundry have deteriorated
even more since Buckman's day. However, there are strong reasons for
giving a modern description of these rocks. The ammonite faunas from

the Dundry laeviuscula and sauzei Zoﬁes (see Table 1) are unparalleled

in Europe for their abnndénce and diversity: they are thus of extreme
importance in elucidating both, the stratigraphy of this period and the
phylogeny and systematics of the ammonites, particulariy the Stephano-
ceratidae, Whilst Buckman (1909-30) figured a number of ammonites from
Dundry, often little is known of their strétigraphic range. The follow-
ing account is thus primarily an attempt to revise the litho~- and bio-
stratigraphy of the Dundry Inferior Oolite arnd to determine-the correct

| stratigraphic position of as many as possible of the ﬁraviously recorded

ammonites,

NOTE3~'In the folldwing;’specimen nusbhers preceded by, BUGM, refer to

ammonites in the collections af the Department of Geology, Univefsity of



Bristol; by J. to the Oxford University Museum and by CP to the
author's collection. In the faunal lists the citing of a single
specimen number refers to the specimen, upon which the identification

is based, and is no indication of the number of individuals collected.

2., THE PRESERVATION, DEPOSITIONAL ENVIRONMENT AND LITHOSTRATIGRAPHY

OF THE DUNDRY INFERIOR OOLITE
(a) Preservation and depositional environment

In terms of depositional enviromnment and existing pattern of
preservation, the Inferior Oolite on Dundry Hill falls into two divi-
sions (Cleak, 1930). Firstly there is the Stroud Formation (="Upper
Inferior Oolite"), a series of bioclastic and ocolitic limestones of -

variable thickness, which are present over all the hill, Secondly there

17

is the "Lower and Middle Inferior Oolite", a series of ihin, tcondensed?,

more or less 'iron-shot! limestones, which are found oﬁly on the Qéstern
half of the hill., In general facies aﬁd 1it§élogy,.the Stroud Formation
is very similar to its eéuivalents in the Cotswolds,whilst the "Lower

and Middle Inferior Oolite" have no similarity to their Cotswold equiva=

lents, but rather to the north Dorset deposits offthe same‘age. These

differences are not due to any physical barrier separating the Dundry o

and -Cotswold areas during the Aalenian-sajocian, .¥:3 suggeated by Buckman'

(1889, 1901), but of course to originalzvarxat1ona in depositional

environment. The Lower Bajocian rocks of Bundry show the closest simi- :

larity in facies to Dorset, with- the prevalence of 1imonita oollths, ;.3~“

'snuft-boxes' (complex lamxnated limanite concretian&, 3.v. Gatrall et
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al., 1972), limonite-incrustation, thick shelled bivalves and abundant
ammonites. These characters all point to a very slow rate of deposi~
tion, dominated by ferruginous, authigenic minerals, in a shallow sea.
This area of shallow water was probably caused by the presence of a
broad shelf, or similar palaeo~topographic feature, to the west of the
Cotswold basin, which acted as a tclastic trap'. The Stroud Formation
on the other hand also shows signs of a relatively strong current
.regime, which howevéf,vwas insufficient to remove the fragmented bj—

products of a high rate of primary carbonate productien.

‘Separating these twobéery différent fﬁcies is a prominent fhard-
‘ground'; a very flat, bored, sparsely oyster-encrusted gurface, Rest-
‘ing on this 'hard-ground' is usually a conglomerate, consisting of
klimonlte coated 1ithoc1aste, derlved from subjacent beds. Taking this
:evidence of erosion into account, Buckman's explanatmon of the varied
preservatlon of the Aalenian~Lower Bajoclan rocks is probably the right
one (Buckman & W1lson, 1895, p.695). He attributed 1t, as in the
Cotswolds, to mlnor flexurlng of the rocks, pr1or to the onaet of the
Upper Bajqci&n transgresaxcn. Thus a small "down-warp" in the region f’
of the main Bristol road résulted in the lo¢a1 preservation of the Elton
Farm Limestone, whilst to the west eroalcn cnt down to the 232115 bed
and to the east és far as the Upper ana (Arkell. 193}, fig.}#). Althaugh
this is the best overall explanation cf the present patterns of pre&erva~
| tion, there is some evidence of an ariginal grlmary ccntrol of deposition.k
Thus the upper part of the Elton Farm ﬁimestane (Braun Iran~shat and ;
»Witchellia beds) shows s1gns of a change in Iithology, (sparser ealltha,’ 

fewer foasila),kas it thickens ermkthe South Main-road quarry, towarda R



Stroud Coralline beds (6.0m+) i
Formation Dundry Freestone Member (0 « 6,0m)
or R ’
"Upper I.0." Maes Kn?ll Conglomerate
Member (0 - 0,68m)
INFERIOR
) GAP
OOLITE e 1 . Elton Farm Limestone
Middle IoOo Member (0 - 1.9!11)
Grove Farm Limestone
GROUP
Member (0 - 1,0m)
"Lower Inferior
" Colite" »,SLIGHT GAP
Barns Batch Limestone
Member (0 -« +3.0m)
Tﬂblﬁ 20

The lithostratigraphic subdivisions of the Inferior

.

Oolito Group recognised on Dundry Hill,
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Rackledown. The possibility must remain that these isolated beds
originally filled a shallow negative area on the sea-floor. This in

no way contradicts Buckman's original concept of an overall secondary
control in preservation, although this "penecontemporaneous erosion'
‘may have in part accentuated some pre-existing minor differences in bed

thickness.

- (b) A revision of the Lithostratigraphy

fhc existing informal 1ithostratigrcphic terms for the Dundry
‘/Inferior Oolite;/introdﬁced'haphazardiy by Buckman and Wilson are highly
ambiguous. This is particularly true of the individual beds in the

Elton Farm Limestone. Thus the term 'White Iron-shot!, which was used

bj Buckman'fof two horizohe; is hcre shcwn to includc three. The divi-
sion cetweeh Buckman's so called iIrovn-shot'vand the;'Upﬁcr White Iron-
shot‘ must be arbitrary as the boundary between them is usually of a
gradatiohal.ﬁatuic; no divicicﬁ Bctween‘theae two thuid be éttémﬁted
sclely on the bcsis of lithology.> Howc#er, this doec nctytofclly‘ﬁfé;'v
clude the use of matrix in determining the position of unlocalised
specimens, as the topmost dark, purple stained, part of the Brown Iron-
shot bed is totally characteristic, and restricted to this horizon. It
is thus suggeated that, 1n order to reduce confuslon, the following named
units should be used. These have been based on the degree of litholcglcal
similarity between ccmponents, and the boundaries taken at sharp litho-  ﬁ

logical changes and unconformitles - see Table 2.

In accordance Vlth the recommendatlons of the Geological Society of

_Londcn (Harland et al., 1972), the Dundry anerzor Oclxta should be X
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divided into a series of formal hierarchical units, In terms of
its overall lithology,present pattern of preservation and
relationship with nearby equivalent beds,the Dundry Inferior
Oolite can be divided into three sections, which could be
accorded the rank of Formations. However, the area of outcrop,
particularly of the "Lower and Middle Inferior Oolite" is so
small, that it is thought inadvisable to <¢rect new formational
names for these beds. The "Upper Inferior Oolite" is merely an
extension of the equivalent Cotswold beds,hence there is no
problem in including it in the Stroud Formation of the Inferior
Oolite Group (Parsons,1980).The lower beds are more problematic,
as there are no pronounced changes in lithology, and they would
probably be best placed in a single new Formation (c¢f.'Oborne
beds!' ,Parsons,1980,p.222 here). This is not the place for the
ereciion of such a new unit, thus as an interim measure these
beds are included in the existing informal subdivisions « see
Table 2, The Inferior Oolitorhas been divided into six Members,
which are described below, starting from the base,

(i) The Barns Batch Limestone Member

The lowest Inferior Ooiite now exposed on Dundry Hill is to
be seen at Barns Batch Spinney. These beds form a series of hard
oolitic limestones,whose massive nafure enables them to be easily
traced around the hill,The upper surface of this unit,the Barns
Batch Limestone,is marked by a’prominént thardeground' ,which is
very flat,limonite-encrusted, bored bf.'Lithéghéga'"and surmoune
ted by a conglomerate.These beds at Barns Batch Spinniy; the
type locality , are +1.65m thick (beds &t = 3, section 3c)

and span the murchisonae / haugi
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Subzones of the murchisonae Zone - see Table 1 for zonal scheme used
here. It is impossible to exactly define the lower limits of these

beds, as no exposure is now available showing opalinum Zone rocks,
(Buckman & Wilson, 1896, p.677). Since there is an unconformity at the
base of these opalinum Zone rocks at Castle Farm (loc. cit.), where they
rest on blue, argillaceous aalensis Subzone rocks (loc. cit.); bed 24 at
that section may be taken as defining the base of the Barns Batch Member,
which are there 2.40m. thick (loc. ¢it.). At Rackledown Farm, these beds
are slightly thicker, as they must be in excess of 3.0m. thick (gg, cit.,

p.692).

The upper bed of this unit is one of the most distinctive of those

on the hill, andyit may be informally separated as the Pleurotomaria bed

(ved 3a, sectlon 30) in recognition of the large numbers of this group
of gastropods recorded from it, (Buckman & Wilson, 1896 Tabla Va). ,

- (i1) The Grove Farm Limestone Member

The beds called by Buckman the 'No&ular beds', (Buckman, 1892, in
 1887-1907, p.293) or the 'lmestone and marl? beda, (Bucknan, 1901. o
p.154) are here named the Grove Farm Limestones, after the exposures in
the region of Giove Farm, West ﬁundry. These beds consist of nodular,

~ slightly 'ircn»shot' 11meatones, 1nterbedded with sort marls. They are
best seen at Barns Batch Spinney, which may be taken as the type 1ocality,
where they are O.9m. thick, (beds k~6 aection 3c), and span the concavum :
Zone and the basal part of the discites Zane. The . baaal beda ef thia N

unit (e.g. Barns Batch, bed 4), which,are rich in Sphaeraiacthvis, may g

be inform&lly aeparated as the eudesi bedﬂ, (Buckman & W1lson,,1896

p.672).



TABLE 3 Development of the informal lithostratigraphic subdivisions of the Dundry Iron-shot beds.
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(iii) The Elton Farm Limestone Member

The beds called by Buckman the 'Iron-shot!, (Buckman, 1892 in
1887-1907, p.282) and 'White Iron-shot'!, (Buckman, 1893, p.508), which
was subsequently separated as 'Upper and Lower White Iron-ghots?,
(Buckman & Wilson, 1896, pp.678 & 682), are too thin and poorly defined
to warrant formal status as litho-stratigraphic units. The terms *Iron-
shot? andv!Lower and Upper White Iron-shot! were introduced_by Buckmén
for the purpose of recording the ammonite faunaj there is little litho-
logical bggiakfor’these divisions. Thus, for example, the:e is usually
a gradational boundary between the 'Iron-shot! and the 'Upper White
Iron-shot! at both South Main-road quarry and Rackledown, making‘itr
impossible to delimlt a formal boundary between these two. There has
been considerable confusion over the interpretation of the term 'White‘
Iron-shot!., Buckman flrst introduced the term *White bed below the ’v
Iron-shot! (Buckman, 1892, in 1887-1907, P.293; ‘Wilson 1893) for the
hori?on’which hé aftervards calléd the 'Lower White Iron-shot','(Buckman
& Wilson, 1896, p.681, bed 9). Buckman later (1893, p.)08) introduced
the term 'Whlte Iron-shot! for beds equivalent to all those below the |
'Brown Iron-shot' and above the 'leestone/harl beds?, The restricted
term 'Lower White Iron~shct' was subsequently salely used for the

flssllobatum/bvalis horizon, (Buckman & Wllson, 1896, 9p.6?8 and 6?6

beds k-8), whilst the 'Upper Vhite Iron-shot' was restricted to the
"Witchellia bed! (_2. cit. p.681. bed 6). Unfortunately this refined
usage overlooked the mlddle bed of the orlginal 'White Ircn~shot' (]oc.

cit., bed 8). which in patches is as densely 'iron—shot' 88 the true

Brown Iron-shot senay stricto. The time has thus come for some attempt

to be made to aimplify thls auddled 11tho-strat1graphy, which is o
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summarised in Table 3,

Since there are no grouhds for giving formal names fo all the
thin, highly fossiliferous beds of the "Middle Inferior Ooiite', fhese
may all be grouped fogethef within one forﬁal unit, the Eltoﬁ Farm
Limestohe; This is named after the famous expdsures in thése”béds
found close to Elton Farm at the South Main-road quarry; The latter
quarry may be taken as the type locality of this unit and beds 7-10
(section 3a‘herein) as the type horizon, which is some 1.7m. + thick.

These beds are of discites-saunzei Zones in age., For the smaller sub-

divisions of this formal unit the following informal bed names may be
used, the ovalis bed (Parsons, 1977, p.101) instead of 'Lower White

Iron-shot! (= fissilobatum/ovalis horizonm, Buckman & Wilson, 1896,

p.681) as for bed 8 at Barns Batch spinney, the Limonitic bed “(= bed 9,
South Main-road), the Witchellia bed solely for the one bed with the
soft, white, pasty matrix (= 'Upper White Iron-shot! ggggg Buckman &
Wilson, 1896), th&t is beé 10a'Scuth'ﬁain-fcad quarry, since this is
closest to Buckman's original nsége {Buckman, 1893), and the Brown Iron-
shot bed for 10b, South Main~-road, and its equivalents,’

(iv) The Maes Knoll Conglomerate Member |

" 'At the base of the'vype'r‘xnferier Ooliteé on ﬁu:%.afy, fhere is ’aﬂ |
exteﬁsi#e,fhérd4gréuhd' marked by a pre&xnent flat bored and cyster~ 
enérﬁstediaurfaée. Dzrectly above thzs 'hard¢grcund‘ at variaus locali-
‘tiea there is usually a conglomerate 'ccnaisting of lxmanzte« and
fserpuliﬂ-encrusted 1ithec1aats, set in aa 'irﬂq-shat’ limestena matr;x.
Thia canglomerate was first described by Buckman and Wilson, (1896,>

p.é&é & TablaVIV} and this formal 1ithalcgiﬁal ﬁame'fallawa their &a&ge 



and Buckman's subsequent use of the term 'the conglomerate bed!
(Buckman, 1901, p.154), which was later amended to the 'Maes Knoll
Conglomerate-bed' (Richardson, 1907, p.420). The type locality of
this unit can be taken as Maes Knoll, where according to Buckman and
Wilson (1896, p.684) the total thickness of 'iron-shot! limestone
_present is 0.68m. Only the basal part of these beds at this locality
is a true conglomerate, but all the ‘iron-shot' limestones below the
Dundry Freestone may be included in this formal unit. The ammonites

found in these beds would indicate that they are acris Subzone,

garantiana Zone in age.

Av) The Dﬁndry Freeétone Member

The presence of this limestone on Dundry Hill was thé reason for
“the extgnsive q&arrying activities thch have been carried out since
the Roman period. The férm Dundry Freestone has been suggested as'g
iformal;name (warésam in Donovan &kHemingway, 1963, p.120)»&nd Dundry
inll deaignated{its‘type locality (}gg}‘gig.)- This unit cohsista:af
a series of maséivelyLbé&déd freestones at their thickgst‘gg the sést
end of the Hill. One of the fo existing sections of this unit on
Dundry Down (ST 552666), which shows 4.6m of massive bioclastic lime-

stone, overlain by 1.3m of more thinly bedded limestone, can be_taken

as its type locality. No exposure now shows a cqmplete;Section‘through°,

‘these beds, it is thus difficult to determine their exact stratigraphic

Vpoaition. althouyh available ammanite evidernce would point te a basal

Darkinsont Zone age,

(vi) The Corallina beds
Theae beds were 80 ¢a31e§ by Buckﬁan;and Wilson (1896, ;;.é?z &
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679'53 EEE') on account of the numerous coral fragments present,
Since no complete exposures can be seen of this unit, the total thick-
ness is unknown but it must be in excess of 6,0m. (Donovan, 1958,
P.132); no formal type locality is thus designated here, since more

information is needed on the lateral and vertical extent of these beds.

‘3. DESCRIPTION OF SECTIONS

Since the main aim of this work was to carry out a stratigraphic
revigion of the Inferior Oolite of Dundry Hili,'only those sections
which have yielded ammonites at all abundantly will be described here.
This naturally precludes the sections in the Dundry Freestone and
‘ CorallinelBeds, since these tﬁc have produced little or no ammonite
- evidence as to their age., The following sections are thus all those

now ShOWlng exposures in the richly fossil1ferous

“Middle and Lower Inferler Oolite“ Aalenién and

Lower. Bajoc:an Stagea , that is.,,the:FWeat\End' (CastleﬁFarm-Grave

“Farm), Barns Batch Splnney, South Main-road and Rackledown gquarries, -

r,see Text fig‘1. for thelr 1ocatlon._ Although all these exposures were

'described by Buckman and Wilson, (1896 & 1897), the 1ast 80 years of
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research on the ammonite faunas has revealed a need for thelr revimion;“b

In these redescribed sect1ons, all the beds have been renumbered uaing

a single. set of numbers based cn,a hypathetical complete sequenee (86& ;75 ' 

- Text fig.S), but where applicable Buckman and Wilson's numbera fellaWra_‘

the new ones in bracketg;ﬁx,‘,,

(a) The South Main—raad Quarry

This section (ST56?655) which accord:ng to Buckman and Wilaon, frt




(1896, p.691) was very similar to the famous North Main-road quarry,

has in recent years been largely obscured. During the period 1955-58,
the Bristol Naturalist Society cleared a section down to the murchisonae
Zone limestones. Unfortunately the uncontrolled action of fossil
collectors soon filled the quarry in again, until little but the Upper
Inferior Oolite was visible. Thanks to the recent work (Sept. 1979) of

the Nature Conservancy Council the quarry has again been re-excavated:

The Coralline Beds

13. (1)
A series of white, bioclastic limestones, much of which are
cambered and slipped material, mixed with clay and rubble.

seen to 1.5m.

The Dundry freestoné |

2. 2) -
A compact, weil fedded limestone, oolitié(ahd sliéhtly 'ifou—shot',
especialiy toﬁérdé the b@se; The §robab1é iatéfal eqﬁivalent of
the thicker Dunéry Freestone to‘tﬁe west.,

0.1‘8 - 10&“‘

brown marl, resting on

" flat surface

The Maes Knoll Cdnglomeraté

M. (3 L | |
An ironstained conglomerate, coﬁsisting §f'liménite- and serpulid-
encrusted pebbles, set infa'plightly 'irOn-Shot‘yliméstoné matrix.
The erosion plane, on which this bed rests, is limonite staing&,

- bored and spa:sely stter—encrésted.

Prorasisphinctea sp., CcP3787 , 0.20 ~‘0.36m.

The Elton Farm Limestone

‘very flat surface

181
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10b, (4) The Brown Iron-shot bed
A densely 'iron-shot'! limestone, with shiny, brown limonite
ooliths set in a purple tinged matrix. This, the 'Iron-shot? of
Buckman, (Buckman & Wilson, 1896) is the horizon long famous for
its fossils, particularly the abundant ammonites. This bed seems
to thicken towards the south, and is marked at its base by a very
poor parting, due to the presence of large numbers of bivalves;

Liostrea and Ctenostreon.

Emileia (E.) bulligera Buckman, CP 3796

E. (E.) polyschides (Wag.) BMNH. C80497

E. (E.) polymera (Wa.) CP.2i23

E. (Otoites) cf. sauzei (d'0rb.) CP 2448
E. (Otoites) aff. fortis (West.) CP.2425

Labyrinthoceras aff. meniscum (Waagen) CP.2402

Stephanoceras (Kumatostephanus) periucundus Buckman BMNH ., CB0OLG6

Stephanoceras (Skirroceras) bayleanum (Oppel) CP.3771

Se (S.) macrum (Weisert non Qu.), CP 3769

S. (Normannites) sp.

Sonninia (g,) corrugata (Buckman non Sow.) CP 3792
S. (8.) aff, felix (Buckman), CP.2h22

S. (Papilliceras) mesacantha (Waﬁgen),'CP 3809

2Witchellia (2W.) hebridica (Morton) CP.24k2

W, (Pelekodites) cf. ﬁulcdta (Buékman) CP.&A51 v

Protoecotraustes spiniger (Buckman) (Torrens Col.)

0.15 had 002715-

--n-—-‘u--——arbitraryboundary-wt.---------—---
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10a. (5) The Witchellia bed
An 'iron-shot'! limestone with fewer limonite ooliths, particu-
larly towards the base, than the bed above, and with a whiter
coloured soft, pasty matrix. The genus Witchellia is abundant,
especially at 0.21 - 0.31m. below the top of bed 10b.
Witchellia (W.) spinifera Buckman, CP.2417
W. (W.) cf, sutneri (Branco), CP.2415
W. (W.) falcata Buckman, CP.2428
We (We) laeviuscula (Sow.), CP.24kb

We (Pelekodites) macra (Buckman), CP.2419

Shirbuirnia cf. stephani (Buckman), CP.3783
Sonninia (S.) spp.

S. (Papilliceras) arenata (Qu.), CP.3782

Frogdenites gibberulum (Buckman), CP.2401

Emileia (E.) cf. brocchii (Sow.), CP.3786
E. (E.) cf. contrahens Buckman, CP.3784
E. (Otoites) cf. fortis CP.2k2h4

- Bradfordia cf. inclusa (Buckman), CP.2426

Stfigoceras (S.) sp.
0.22 = 0,28m.

Total for bed 10 = |
0. hO - 0. R?m.

L « surface :

9. (?6) ‘The Limonitic‘bed
A very nodular, hard and 'ironns i0t? limestone. The irregular

nature of this bed due to bloturbatioﬂ, together thh the 1iﬁsn--
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ite incrustation gives the false impression that it is
conglomeratic. The upper surface is thickly coated with limon-
ite, and with some incipient 'snuff-boxes!, (q.v. Gatrall, et. al.,
1972, p.85). There are many fossils present, but they tend to be
in either the hard limestone nodules and thus difficult to

extract, or in the limonitic partings and hence distorted and
badly preserved.

Stephanoceras (Skirroceras) sp.

Emileia (Otoites) sp. nov. A., CP.2404

Trilobiticeras (T.) cricki Parsons, CP.2403

Mollistephanus (M.) aff. mollis Buckman, CP.2405

Shirbuirnia stephani (Buckman), BMNH. C80498

Witchellia (W.) aff. romancides (Douvillé), CP.2435

We (W) pavimentaria (Buckman), CP.2433

- S. (Fuhoploceras) cf, acanthera (Buckman), CP.2429

Lissoceras aff. semicostulatum Buckman, CP,2443

0.20 - 0.25m.

w = ==~ wee= Limonite stained parting = = = « « = = w ¢ = - - - -

8 a4+ b, (?7) The ovalls bed
A finely 'iron-shot' 11mestone, crystalllne and with a pinklsh
matrix. The top of the bed (8b) tends to be nodular and limonite
stained, whilst the base (8&) is more cryatalline and massive w1th
sparser limonlte oollths. There is a rich fauna, particularly of
bivalves, as in the same horizon at Barns Batch, which has a .
 similar lithology. |

Sonninia (F38511ob1ceraa) ovalis (Bucknan ex. Qu.). CP. 2#&5
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Witchellia (W.) romanoides, CP.2437
We (W.) aff. connata (Buckman), CP.2441

Trilobiticeras (T.) cricki, CP.2971

-------- irregular parting and pockets = = = = « = = = = -« o =
of orange/red, sandy marl

7.
A hard, grey-brown, nodular, slightly iron-shot limestone.

Sonninia (Euhoploceras) marginata Buckman (loose, but possibly
from here by matrix)

0.20m.

Collections made by the Bristol Naturalists show that horizons
lower than that currently visible, were exposed in 1955. The following
specimens are from the Stenhouse-Ress collection in Oxford University

Museum, and indicate the presence of the discites/concavum Zones in the

marly Grdve Farm Limestone and the murchisonae Zone in the top of the
~ Barns Batch Limestone. There is also an extensive collection of similar

material in the Bristol City Museum.

( Hyperlioceras (Hyperlioéeraé) spe. J17779

tbed 7"§ Bradfordia ap. J17752
(Z-Z) gw sp. J17788
( Euhoploceras sp. J17777
( _

( Fontannesia sp., J17775 -

raphoceras (Graphoceras) cf. concavum (Sow.) Jf?SOS

G
G. (G.) aff. apertum Buckman J17803

G. (Ludwigella) ep. J.17791



Expianatibn of Platé 1.

Figure 1.

A general view of the SouthnMainéréad quarry,
Dundry Hill, showing the highly disturbed and tamberé&
state of the beds. o ' '

Eigﬁre 2.

South#Mainwroad quarry, Pundry, showing a clésa-up
of the Dundry 'Iron-shot! beds,




PLATE 1

Figure 1.

Figure ©
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'Bed 9! (8) Ludwigia (Ludwigia) sp. J16767 (in an iron-ghot matrix,

with limonite incrustation, pisoliths and small 'snuff-

boxes! see Gatrall et al., 1972).

The bed numbers used above are those given by Stenhouse~Ross,
whilst those given in brackets are the probable Buckman and Wilson

(1896) equiﬁalents.

(v) Rackledo&n Quarry

This is an old quarry (STS572654), which, even in Buckman's day was
not good for detailed stratigraphic collecting, as cambering and tufa
coating of the faces made it difficult to interpfet; Since then, dump-
ing of rubbish, as well as more natural deterioration has done nothing
to help the visiting geologist. It is impossible fo Bee a continuous
section of those beds stiil visible ih;April 1972:  the following is

thus a composite descfiption'taken‘from"aeveral separate exposurest

The Coralline Beds
13/ (1) -
AAtumbled mﬁsé df ﬁhite coloured;'bioclaatic limestone, rich in
broken corals; probably not éeén’anywhere in Bitu.
|  1.0m.+

The Elton Farm Limestone

10b/ (3) The Brown Irop-shot bed
A densely 'ironashot'-limesténe.with a dark, almost pﬁfple ﬁatrix.
Visible as a 8teep1y dipping cambered block at the rlght-hand side
of the ahort quarry face, opposite the road, this bed may also be -
seen in Eitu on the hill slope to the south. The exact»thickness
of th1avbed is difficult to determlpe.since theré is a fransifibnx
 to bed 10a. | o o
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Emileia (E.) cf. bulligera Buckman, CP.1476

E. (E.) cf. vagabunda, Buckman, CP,2140

Sree——

Stephanoceras (Kumatostephanus) sp.

S. (Skirroceras) aff. bayleanum (Oppel)
Bradfordia sp. CP.21383

Strigoceras (Cadomoceras) ellipticum, (Buckman) CP.2139

Sonninia (S.) aff. propinsuans (Bayle), CP.2137
| C.Op%mo

10a/ (3) The Witchellia bed
A slightly less densely 'iron-shot! limestone than the bed above,
with a lighter, more white coloured matrix.
Shirbuirnia aff. trigonata (Buckman ex. Qu.) CP.1479

Sonninia (Fissilobiceras) aff. fissilobata (Waagen.), CP.1480

Witchellia (W.) laeviuscula (Sow.), CP.2129

. W. (Pelekodites) aurifer (Buckman), CP.2135

Various other unlocalised egpecimens, undoubtedly from this horizon,
by matrix include:-
‘W. (W.) spinifera Buckpan, CP.2132
We (W.) cf. sutneri (Branco) CP.2130
- | ¢e0.50m,
Total for bed 10 =  Q.90m,
= w e w o we-===Break ingection « = = = - e m v e - e e e ...
which continues in the
long southern face
| 8/(2% parn) The ovalis bed
A rubble of broken up ard weathere& 'iron-shot' llmestone, which

grades into the top of bed ?.
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Trilobitioeras (Emileites) aff. malenotatus Buckman, CP.2167

T. (E.) liebi (Maubeuge), CP.1979
Witchellia (W.) romanoides CP.2133

seen to 0.25m.

7/ ()

A massive, well bedded tiron-shot', crystalline limestone, with a
pink matrix. This is the lowest bed seen in situ in the quarry.

Hyperlioceras (Hyﬁerlioceras) 5.

seen to 0.7m,

------- Break in section, the Grove FRIfl = = = = =« = = = = « = =
Limestone is not exposed

The Barns Batch Limestone

3/ (5) The Pleurotomaria bed

In the field, on the hill slope to the south of the quarry, the
flat iron stained top to‘this unit is clearly visible. As at
Barns Batch, this finely tiron-shot!, massive limestone, has a
conglomeratic upper surface, rich in limonite pisoliths, 'snuff-
boxes! and limonite laminae.,

Ludwigia (L.) crassa (Contini non Horn), BMNH, CBO495

seen to 0.30m.

(¢) Barns Batch Spinney v' | , -

 This section was described hy Buckman and Wllaon (1896, p.689), but
rit appears to have been subsequently ignored. Although it now cnly :
consists of a shallow pit (see Plate 2 figs.1 and 2) in a clump of
trees (ST55?659), arter some excavatlon in April 1972, it revealed the

following details:
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The Coralline Beds
13 (1)
White, rubbly, bioclastic limestones, which mainly consist of
disturbed and slipped material, although it may be seen in situ
in the pit next to the road (ST554659).
O.3m. +

A planed, limonite-stained surface

The Elton Farm Limestone (Bgrs)

9. (pars 2)

A thin, 'iron-shot'; conglomeratic limestone, which thins rapidly
towards the west, Much of the fauna from this bed is rolled and
worn looking and has been derived from the bed below, since the
indigenbus forms aré much better preserved;
Emileia (E.) sp. no'v.‘A.; CP,1463
Derived Witchellia (W.) cf. romanoides, CP.1461
" W (W.) aff. sayni Haug, CP.1458

" Trilobitlceras Qz.) cricki, CP.1452

* 1, (Emileites) liebi, CP.1448
0.0 ~ O.1m,

~ = = = = An irregular, limonite-stained surface = - = = = =~ « = =« = = :

8a - b (2355 2)
A cream-grey, rubbly llmestone, with numerous Bmall 1imon1te
ooliths (8b)' which grades down into a barder izmestone, with a
pinker. more cryatalline matrix (8&). Thxs horlzon is h1gh1y
fossiliferous, with the fauna mainly concentrated at 0.1 - 0.15m,

and O.Z)m. below the top. In the latter case the brlttle fracture
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of the rock makes it more difficult to extract.

Witchellia (W.) albida (Buckman), CP.1455

We (W.) cf. connata (Buckman), CP.1457
We (W.) romanoides, BMNH. C80494
We (¥.) cf. sutneri, CP.142h

W. (Pelekodites) pelekus Buckman, CP.2523

W. (P.) macra, CP.2525

S. (Fissilobiceras) ovalis, CP,1459

Ita
.

(F.) gingensis (Waagen), CP.2685

« (?Euhoploceras) sp.

1t

Bradfordia c¢f. inclusa, CP.2508

Toxamblyites sp., CP.1418

Strigoceras (S.) compressum (Buckman), CP.1419
Docidoceras cf. cylindroides Buckman, CP.1481

Emileia (Otoites) douvillei Parsons, BMNH. 79429

Trilobiticeras (I.) cricki, RIOW, C79426

T. (Fmileitas) liebi, BMNH. C80493

0'25 - 0.45!!1.

------ = = An irregular, sandy parting = = = « « = = =« @« = - = - -

A hard, massive, crystalline, 'iron-shot!? limestone, with a pink
matrix, and which, except for a few belemnités, is poorly'fcssili-
ferous. This bed is roughiy separated into two courses, by an
irregular sandy parting, either side of which this bed is sandier
and more nodular, due to inténse bio~turbation.

Hyperlioceras sp.

0.3 - O.&Bm.
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A brown sandy marl . 0.,05m.,

The Grove Farm Limestone (6-4)

6 (&)

A hafd, nodﬁlér, crystéiline limestone, with minor marl inter-
calations, which bécomes‘softer and whiter towards the base.
Divided roughly in half by a poor parting, this bed is extensively
bio-turbated, and although fairly fossiliferous, most of the shell
material has been leached out, to leave crushed and distorted
internal casts.

'Braunsina! cf. projecta Buckman, CP.1497

Hyperlioceras (H.) walkeri Buckman, CP.1496

H. (H.) spp.

V?Darellia (?D ) aff. polita Buckman, CP. 1495 4

8. (Fuhoploraras) ¢f. acanthodes Buckman, (from here by
~ matrix), CP.1660

O.Bm.

-n--,-v--v;‘----r Amrlp&rtingé-~~--------‘*---

5 (pars 5) -
A series of hard, pink-gray, sllghtly 'iron-shot?, limestone
nodules, set in a aoft marle There are numerous pborly preserved
ammonites present, mainly distorted internal casts of body-
chanbers, o R
Graghmceréé (G.) formosum (Buékman).vCF.1h99 '
G. (G.) spp.. |

O.2m,
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L (6) The eudesi bed
A pink-grey, limestone, which is harder and more massive than the
bed above, Divided into three courses by two partings; the

middle course contains abundant Sphaeroidothyris eudesi (Oppel),

whilst the basal course is darker coloured, more crystalline,
contains derived pisoliths and has yielded one ammonite.
'Braunsina' aff. rotabilis (Buckman), CP.2158

O.bm.

The Barns Batch Limestone (3-1)

A prominent, flat, limonite-encrusted
surface

2b (ggrs 7) A thin, laminated limonite layer

0002 - O.OL&m.

3a (pars 7) The Pleurotomaria bed

A hard; pink-grey, 'iron-shot'klimeatone. This bed ie particularly
'iron-shot! towards its very irregular top, where it is also
highly conglomératic. bored by 'Lithophapa', and where it contains
large pisoliths, sérpulid- and limonit§~encruéted ammonites and
small 'snuff-boxes! (q.Q..Gatrall, et al., 1972). Particulafly
hard and massive towardé its base, this bed, together with th&se
below, forms a diétinctive topographic feature, in cohtrast to the

softer, more marly limestonea above,

~ From the top ( = Brasilia (Brasilina) cf. ‘tutcheri (Buckman),
( T CP.2156
(
(

- Ludwigia (Ludwigina) sp;,;k

From the middle (- Ludwigia (L ) murchisonae (J. de C.uew.),
( T cha2er

( ‘
(- Brasilia (Brasilina) sp.



. Explanation of Plate 2.

kFigure 1.7 ‘ , v
“‘ A general view of the Barns Batch prnney section,
on Dundry Hlll, showing 1ts devraded state,

Figure 2, ’ S ;
A close-up of the ovalis bed at Barns Batch Spinney,
The hammer is resting on the flat, planed off top of the
latter bed. | | o




PLATE 2
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From the base =~ ?B. (?Brasilia) cf. wilsoni (Buckman) CP.2155

O.5m.

2 (pars 7)
A hard, pink-grey, crystalline, sandy, sparsely oolitic, very
nodular limestone, with some marl layers. This horizon is well
bio-turbated, probably by the Pleuromya to be found in life posi-
tion.
Ludwigia (L.) obtusa (Buckman ex. Qu.), CP.2159

_I:.' (L.) obtusiformis (Buckman), CP.2162

0.28 - 0.30m.

-~ e o=~ ~w=e) sandy, marl parting = = = « = = = . . 0 . - - - - a

1 (pars 7)

A more massive, buff coloured, sandy limestone, with small

limonite flecks,

seen to 0.85nm.

(d) Grove Farm

This exposure at the 'West End' of Dundry, (ST551671), is quite
near to the iocation of the excavations which Buckman and Wilson (1896,
rp.676-8) had mﬁds at Castle Farm. The present section was measured in
July 1975, from a eeries of natural scarps on the north slape of Dundry
Hill, overlooking the road; hence a less detailed subdivision of the
beds was possible, thdn that uédertaken by Buckman. Taking this into

account, the éection described here is very similar to that described
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from Castle Farm (loc. cit.):
The Maes Knoll Conglomerate

1 (3)

A conglomeratic, broﬁn, tiron-shot', highly foseiliferous lime-

stone.,

Discacyathus sp.

Trautscholdia spissa (Buckman)

0.0 - 0.15111-

The Elton Farm Limestone (8-6)

A limonite-stained, very flat
surface

8a-b. (4-7) The ovalis bed
A cream4grey, 'iron-shot', limestone, divisible into two courses

by a poor parting. The bottom éourse (8&). is harder and more
nodular, w1th a more crystalline matrix and sparaer iron ooliths,k
than the top course (8b), which is aofter, more rubbly and which
contains more fOBBllB, part1cu1ar1y bivalves. Most of the fossils
recorded here come from -0.10m. below the top of the bed.

's. (F.) ovalis, cP.2846, at -0. Lom.

Witchellia (W.) romanoides, CP.1409

W, (_\g.) ¢f. sutneri, CP.1407

W. (W.) aff. connata, CP.1408 .

S. ('Euhoploceras')‘sp.

Docidoceras aff. cylindro:dss. CP.1417

- Trilobiticeras (T.) cricki CP.1&1A




5 (14) A soft, grey coloured liméstgne.ﬁ,
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T. (Emileites) sp.

Strigoceras (S.) sp.
0.48m

7a-b (9-11)
A hard crystalline, sandy, slightly 'iron-shot' limestone,
divided into two courses by a sandy marl parting, and which has
abﬁndant,'badly preserved bivalves, particularly in the lower
course (7a). | o | |
O.#jm.
- - - -l sandy,‘marl parting « = = = =« « « I

The Grove Farm Limestone
6 (13)
A grey, nodular, slightly *iron-shot? 1imestbne;'intermixed with
a soft marl. The common fossils are preserved as distorted =
' internai‘cgaté}'” |

‘Hyperlioceras (H.) deflexum Buckman, BMNH. C80492

H. (4.) spp. |

?Darellia (?D.) aff. polita, CP.1406 ,

AR I e [ ' 0.12-0.20m,
o meen - -

h,(15-18)};Massivé, SIightiy ?1ron-éh6t*ilimestane,fwithLsﬁbsidiary

marl partings.‘

Graph@réras (G. ) pu?chra (Buckman), CP.28§9 7
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(e) 0ld sections

Several other sections on Dundry have in the past exposed the
Elton Farm Limestohe. ‘The most famous Dundry locality is undoubtedly
the North Main-road quarry (1ccality 6 on Text fig.1), which according
to Buckman and Wilson (189, p.692) showed a very similar sequence to
that of the Sou@hyMgin—road quar:y.:,Howevgr,‘as early ag‘the end of
the pineteenth century, this quarry had gone ‘out of work! and become
obscured, (Buckman,»1901). The old road-cutting close to the above
section has yielded similgr faunas from the upper Elton Farm Limestone,
(Buckman, 1901, p.158), and these have found their way into the Bristol
Unlversity Geological collections. More recently (1977) a fresh cutting
has been produced durlng the widening of the road, and this has confirmed
the accuracy of Buckman and Wilson's section (1896, p.692). There have
been several exposures on the hill slope to the west of Dundry v1llage,
from below the church, past Clement's Yard, (op. cit., p.679) tc Grove
Farm. _The maln beds. the gzglgg bed and ‘the Grave Farm Limestone appear
to have been identical to those exposed at the Grove Farm and Barns Batch
exposures. To the east. exposures in the Elton Farm Limeatane have been
recorded from Eaat Dundry village, (_g. cit., 1896 p.682} and from"
slightly further east at walnut Farm.; A shallow roadslde quarry at this
b_latterflocality (nnmber 7 in Text flg.ﬁ), has produced several ammonltes,

now 1n the Bristol Unzversxty cellections, 1nc1uding a rare pecimen of

« Mollistephanus (BUGM 3338).. Beycnd Halnut Farm the Aalenian/Lawer
Bajocian rocks are rapldly overstepped by the Maes Xnoll Ccmglumerate, ,:’
until they disappear from the fieza rubble about a half a mle east. of |

East Dundry.
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» AND
L, THE AALENIAN(BAJOCIAN AMMONITE FAUNAS FROM DUNDRY

The stratigraphic distribution of the main ammonite genera within
the Dundry Inferior Oolite is shown in Text fig.2, whilst the distribu-
tioniof thé more important ammonite species found at the South Main-road
quarry has already beenkpublished elsewhere (Parsons, 1974, fig.h).
Whilsf these two diagrams give the main pattern of the ammonite distrie
butions, a more detailed appraisal of the ammonite faunas from Dundry,
and their relationship to other assemblages from Southern England is

given below, starting from the base of the Aalenian rocks.

(a) The murchisonae Zone

The lowest ammonites found ig.gigg'during the coﬁrse of this work
were Ludwigia EPDe from the basal half of the Barns Batch Limestone,
(bed 2, éection ¢). These specimens are not a_typical of:the murchisonae
Subzone of the murchisonae Zone, although a slightly greater age, the

haugi Subzone, (= Ancbliocerésrheﬁera, S. Buckmah, 1910),Vis ﬁossible.

The ammonites from the hppef Barns Batch Limestone, the Pieuratémaria
béd, are more definitive, as the combination of bullate ribbéd‘Ludwigia
CE' Q&;)fcraﬁa) and early Brasilia, (?B. (?B.) wilsoni), is characterise

tic of the murchisonae Subzone sensu étricto, as with the Pa?iﬁg béd of

north Dorset, (Buckman, 1893, p.485). There must be a considerable
stratigraphic break above this horizon, as no representatives of the

bradfordenéia Subzéne ha#e been found. The one ﬁrevious record of

'Lioceras cf. bradfordensis! (Buckman & Wilson, 1896, p.677) is based on

the misidentification of a specimen of ?Ancolioceras sp.  (Buckman w.es,

note in his own copy of the latter paper).
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(b) The concavum Zone

The graphoceratid fauna from the lower part of the Grove Farm
Limestone is not well preserved, but it is comparable with the
concavum Zone fauna from the lower half of the Bradford Abbas "fossil-
bed", Bradford Abbas, near Sherborne, north Dorset, (Parsons, 1974,

pp.170-1).

(¢) The discites Zone

The graphoceratids from this horizon are also not very well
preserved, but they are of interest, since they come from the thickest,
ammonite rich development of discites Zone rocks in England. The Lower-
Trigonia-grit of the Cotswolds, although often thicker, never yiglds as
many ammonites as the equivalent Dundry beds. As yet it has proved
impossible to demonstrate any stratigraphic subdivision of the Dundry
discites faunas. This is disappointing, as subzonal division of this
Zone has beeq suggested for‘eqﬁivalent horizons in Germany, (Bayer, 1969,
P 35), 80 perhaps further callectlng from these beds is necessary. The
main ammonite fauna collected from this hor:zon (bed 6, section C), is
exactly equivalent to those collected from the top of the Bradford Abbas
"fossil-bed", (Buckman, 1893) and from the 'Snuff-box bed of south Dorset,

(Péféons, 1972).

(d) The 1aeviuscula Zone
The ovalis hed of the lower Elton Farm Limestone yields a fauna
which is characteristic of the ovalia Subzona of the 3aeviuacula Zone

(Parsons, 1974, p.169). This assemblage, which includea well pre&erved

specimens of Witchellia romanoides (Dcuvillg), Fmileites liebi (Maube&ge)
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and various species of Emileia and Trilobiticeras, (Parsons, 1977,

P.116), is very similar to that recorded by Douville (1885) from
southern France. The one major stratigraphic error made by Buckman

and Wilson (1896) in their fine work, concerned the correlation of this
bed with the north Dorset succession. The ovalis bed is not to be
correlated with the basal half of the Sandford Lane "fossil-bed",
Sandford Lane, near Sherborne, Dorset, (Buckman, 1893, p..492) as
suggested by Buckman, (Buckman & Wilson, 1896, pp.708-9), but with the
saﬁdy limestones found beneath this horizon, (Buckman, 1893, p.493,

bed 8). The fauna which is characteristic of the basal part of the

Sandford "fossil-bed", including S. (Euhoploceras) acanthera, Shirbuirnia

spp. and Mollistephanus spp., comes in fact from a slightly higher

horizon; the Limonitic bed, (see Parsons, 1974, pp.166-9, and fig.4,
for details of the distribution of ammonites within the laeviuscula Zone),

vhich is thus lower laeviuscula Subzone in age.

The fauna fromrthe Witchellia bed, vhich includes well preserved

members of fhe'Witchéllia glauca - falcata group, as well as specimens
of Frogdenites, is charaéteristic of the upper laeviuscula Subzone, like
that from the 'Green grained marl' of Oborne, north Dorset, (Buckman,

ﬁ893, p.soo; bed'9; Parsons, 1976b, p.132, bed 3).

(e)‘vThe Eﬂﬁﬁﬁi Zone

The ammonite fauna collected frbmvtbe Brbyn Ifon-ath bed,'(upper
part of the Elton Farm Li§e8£éne);-is exacfly gquivalént ts that reéently,
collected from the top half of the Sandford nfossil-bed", north Dorset,

(Parsons, 1974, p.166; Buckmén; 1893, P.492); it is thus sauzei Zone in



age. This assemblage, which includes fine specimens of Kumatostephanus,

Labyrinthoceras and a variety of species of Emileia, was, during the

nineteenth century, one of the most famous and well collected, european
ammonite faunas and numerous specimens from this horizon have found

their way into most national museum collections.

(f) The humphriesianum Zone

There is a possibility that higher stratigraphic horizons than that
of the sauzei Zone may have been preserved in small pockets of sediment
beneath the 'Vesulian transgressiont'!, at the centre of the gentle

syhcline between South Main-road quarry and East Dundry. This would not

come as a surprise as humphriesianum Zone rocks have been found in a
similar situation both in the Sherborne district of north Dorset |
(Buckman, 1893) and in the 'Cole syncline! of Somerset (Richardson,

1915). Although the presence of humphriesianum Zone rocks has been

suggested (Richardson, 1919,'p.152). physical evidence for this is

'slight. Speciméns of the brachiopod Striirhvnchia dundriensis

(s. Bﬁckmén), which has beeﬂ recorded from thé humphriesianum Zone,
Irony bed of north Dérset‘(Richardson. 1932, p.69); have been found in
beds of a slightly later date than the Brown Iron-shot bed, at the
North Main-road quarry, Dundry (Tutcher in Kellaway & W1lson, 1941,
p.153). This tenuoua evidence is supported by the occurrence of the

holotype of Oppelia subradiata (J. de Ceo Sowe), wh1ch is purported to

have come from Dundry. If this ia so, then this ammonlte is strong

evidence for the occurrence of humphriesianum/subfurcatum rocks on

Dundry, as this species in ohly known in situ from this later horizon:

(Sturani, 1971, p.114). However, before any positive statements can be
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made on the presence of rocks of this age on Dundry, further evidence,

provided by the in situ collection of ammonites, is needed.

(g) The parantiana Zone
The few ammonites which have been collected from the Maes Knoll

Conglomerate, including Garantiana sp., (Buckman & Wilson, 1896, p.685)

and Parkinsonia rarecostata S. Buckman (BUGM.3397), indicate a correla-

tion with the upper garantiana Zone, acris Subzone; it is thus the same

age as the Astarte bed of south Dorset, (Senior, Parsons & Torrens, 1970).

(n) The parkinsoni Zone

- A solitary specimen of Parkinsonia has been collected from the
Dundry Freestone, (BUGM. 3458, ex. T. Fry collection, from ... "3'-h¢
above the best beds, Dundry Down"), which is most closely related to the
P. parkinsoni (So&,) group. The most likely correlation for this
horizon is with the»truellei‘Subzoﬁe of the parkinsoni Zone, as with the

truellei bed of south Dorset, (Senior, Parsons & Torréns, 1970, p.115).

5. CORRELATION OF THE DUNDRY INFERIOR OOLITE

| The 1atera1.corre1ation of the exposures described here is shown

~ in a diagrammatic form in Text fig.3. Virtually all the separate litho-
stratigraphic units described from these sections were found to be iso~
chronous. In this connection the bed, her§ called the ovalis 55&, as
previously noticed by‘Buckmah and Wilson (1896, pp.678,.681),‘was‘found

to be particularly valuable as a marker horizon over all the hill west =

of East Dundry. Similarly the Pleurotomaria Bed, with its very flat,
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limonite~encrusted top, is another good datum level,

Where ammonites are abundant stratigraphic comparison with other,
equivalent beds in Southern England is much simplified; hence all the
beds below the Maes Knoll'Conglomerate are easily equated with their
lateral equivalents. The detailed correlation of these beds with the
Dorset succession has largely been given in the previous section, thus

6n1y the Cotswold and Bruton districts need further attention.

(a) The Cotswolds

The recent revised dating of much of the Cotswold Inferior Oolite
(Parsons, 1976a & 1980), provides a basis for the detailed correlation
of these beds with the Dundry sequence., It is evident that the Cotswold,
Hartley Hill Formation is almostvthe exact lateral equivalent of the
Elton Farm Limestone, The most exact correlation is between thé"~
"Witchellia Grit" and the Witchellia bed, both of which Eave‘very similar -
ammonite faunas. Howevgr; the”Cotswpld Lower-Trigonia-grit has yielded
discites Zone ammohitgifaunas,”it'may fhus be correlatedrwitﬁ eitherJthe
base of the Elton Farm Limestone, or with the top of the Grove Farm
Limestone. There are greater problems in attempting any}detailed’corre- |
lation of the Cotswold Cheltenhém Formation (= pars Lower Inférior}" |
Oolite, Mudgé, 1978). ThekScéttsquar Hill Limestone:has’prodgééd ,
several specimens of Bfasilié; which suggests a correlation with”the

bradfordensis subzone of the wurchisonae Zane, a horizon which doea not

'seem to be repreaented an Dundry. Ammonites are relatively rare in the
Frocester H111 Oolite = Bevills Chxmney Oolite sequence, but 1t does e
appear to be the 1atera1 equivalent of at least part ot the Barna Batch

Limestone.
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ond
To the south of Dundry all beds of the above age (AalenianfLower

Bajocian) disappear, and only representatives of the Stroud Formation
("Upper Inferior Oolite") are now preserved. The Maes Knoll Conglo~-
merate is undoubtedly to be correlated with the Upper-Trigonia-gritrto
the north and part of the Doulting Ragstones to the south (Parsons,
1975). The lack of ammonltes from directly above this horizon makes
further correlatlon difficult. The Dundry Freestone is most likely
basal parkinsoni Zone in age as is the Doulting Freestone (Parsons,
1975). If this is so, then there is no exact Cotswold equivalent to
these beds, as the Clxgeus-gfit appears to be mainly upper parkinsoni

Zone in age (Parsons 1976a, p.62).

(v) The Bruton district

To the south of the Mendips, Lower Bajocian}xglenian rocks tifst
make théi: re-appearance in the 'Cole syncline' of thg Bruton district,
Somerset (Richard#on,1916). This area is the nearest to Dugdry to
préserve(an‘ammonite rich development of rocks of this age, and the two
faunal éequences are verj éimilar. 'The previous description or the
Bruton sections by Richardson (1916), incorpcrated Buckman's ammonita
| 1dentifications. The consequent confused dating of these exposures,,
often with the occurrence in the same bed of ammonites saxd to be repre- i
sentative of several different hemerae (cfo. R;chardaon,‘1916, p.ﬁ97.
, bed 10) is a reault of the artit;c1a1 nature of many of Buckman'a
- hemerae, particularly those btased on the uandfcrd Lane "fossil—bed"
(Parsons, 1974, pp.162-l+; 1976a. p-47). A revision of these important
ammonite faunas, based on recent in situ collections from the most

complete and presently acceasibie stctian* the Bruten railway»cutting’
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(Richardson, 1916, p.495); is thus essential before any detailed
correlation can be made with Dundry.
The 'Pecten bed' (Richardson, 1916, p.495, beds 3-4), which has

yielded: Emileia (E.) brocchii, E. (E.) contrahens Buckman, E. (E.)

polyschides, E. (Otoites) cf. douvillei, E. (0.) aff. fortis (West.),

Trilobiticeras (Emileites) iiebiv, Mollistephanus cf. mollis, Sonninia

(S.) aff. propinquans, S. (2s8.) aff. carinodisca (Qu.), S. (?8.) straeleni

Maubeuge, S. (Euhoploceras) acanthera, Shirbuirnia aff. trigonéta,b

Witchellia (E.) Cfo albida, Eo (!o) affoconnata, !o (Eo) ef. El.auca' !.

(W.) laeviuscula, W. (Pelekodites) sp., Lissoceras semicostulatum: is of

lower laeviuscula Subzone age, and is thus to be corrélated with the
Dundry Limonitic bed. Beds 4a and 6 (Richardson, 1916, p.495) have
yielded: W. (W.,) aff. connata and Sonninia (2S.) sp. (bed 4a); and W.

(We) cf. romancides, S. (S.) sp., S. (Fissilobiceras) aff. fissilobata,

S. (F.) cf. ovalis, S. (F.) aff. subtrigonata (Gillet non Buckinan), T.

(Trilobiticeras) cf. cricki, from bed 6: they are thus of ovalis Subzone

age, as with the Dundry ovalis bed. The *Ammonite bed! (Richardson,

1916, p.495, bed 8) has yielded from the top: '§_. (Buhoploceras) sub-

stratum Buckman, Docidoceras cf, planulatum, Hyperlioceras (H.) cf.

subdiscoideum Buckman, E{_. (_Ii.) ¢f. liodiecites Buckman: and from the

base: Graphoceras (_(_}.'.) égertu}n (Buéiman), G. (G.) cf. formosum (Buckman),

G. (G.) sublineata (Buckman), g_.k(Ludwimlla) compac:tum‘ (Buckman), G. (L.)

compressum (Buckmau), H. (H.) ksub’}.evbe Buckman: and thus sp&ns" the
discites Zone and part of the concavunm Zdne, as does the Gvrove‘li‘airm
Limestone. The basal Conglomerate ‘Sed‘(i}ichardson, ﬁ916' p.195, bed 9),
is of murchisonae Zone age (Richardson, 1§16, p.501) and is thus at least |

in part the equivalent of the Earns Batch beds.

3
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6. THE HORIZON OF[SOWERBYS' AND BUCKMAN'S TYPES

Very few of the ammonite species figured from Dundry have had-
any accurate stratigraphic information associated with them. Whilst
Buckman went to some effort in an attempt to trace the original
horizons of the Sowerbys! types, (Buckman & Wilson, 1896, p.701,

Table V), he himself made the same mistake of figuring over twenty
ammonite species from Dundry, of which only a very small minority were
collected in situ from known beds. Thus often very little is known of
the type horizon's of many Dundry ammonites, and any information on
this point must be garnered from the matrix of the type specimen where

this is sufficiently characteristic, and from the horizon of any subse-

quently collected topotypes.

Twe
(a)[ Sowerbys' Type specimens

i. Sonninia corrugata (J. de C. Sow.) has a type spec1men which is

too small for positive identification, (Buckman & Secretary,‘1908, Pl.
vi, figs;ﬂa,b), although its densely 'iron-shot' matrix points to the
Brown Iron-shot bed as its type horizon. Similar specimens to the type
haie been éollected from this latter béd; but thé hélbtype‘is'much'tod
small té bebéertain if Buékman‘srlarger figured epecimen, (Buckman,

1909-30, P1.412a) is in fact con-specific,

ii, Sonninia browni (J. Sow. ) again has a type specimen which is too

Emall and incomplete for accurate identificatxon, (Buckman & Secretary,
1909, Pl.v1. figs.5a b), and the lack of adherent matrxx makes it

impossible to even guess at the original horlzon.

111, Sonninia sowerbvi (J. Sow.) is more fortunate, since although its
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type specimen is again rather fragmentary (Buckman, 1904, P1.52), the
densely 'iron-shot!, purple stained matrix points to the Brown Iron-
shot as its type horizon. This specimen probably thus represents the

inner whorls of a species of Papilliceras, (Parsons, 1974, pp.160-1),

and is probably conspecific with S. (P.) mesacantha.

iv. Witchellia laeviuscula (J. de C. Sow.) is perhaps the most easily

recognisable of the Sowerbys'! species from Dundry, since it has é rela-
tively complete type spécimen, which in turn has a distinct matrix. The
Witchellia bed is the type horizon for this species, and it has produced

numerous topotypes from the South Main-road quarry.

ve FEmileia brocchii (J. Sow.) is restricted as a species to the forms

closest to the lectotype, (Buckman, in Buckman & Wilson, 1896, p.701),

~whilst the smaller syntype (J. Sowerby, 1818 in 1812-46) can now be

‘referred to the species Fmileites liebi (Maubeuge), specimens of which

are common in the ovalis bed, the undoubted source of Sowerby's epecimen.

vi. Normannites braikenridgei (J. de C. Sow.) has a fine type specimen,

'(Bﬁékmnn, 1909-30, P1.81), with a densely 'iron-shot! matrix and this
together with the topotype specimens recently collected, would indicate

the Brown Iron-shot bed as the type horizon.

vii. Otoites contractus (J. de C. Sow.) must be considered a rather
dubious Bpecies, aince owing to the absence of the original‘type
specimen, there is now considerable uncertainty over both its interpreta-
A tion and type horizon. Westermann's invalid neotype of this species |
(Westermann, 1954, pp.88-9£+, Pl.1, figs. lm b,¢), which is only deubt-
fully con specific, cones frcm the wrong locality and is possibly trom.'

& different horizon.
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TABLE 4 The probable type horizons of those Dundry ammonite species figured by Buckman ( 1909-30) in ‘Type Ammonites’.
T = horizon of topotype )
'? = probable type horizon, from the matrix of type,

Volume| Plate Bed at South
number Main-road Quarry
10b 10a 9 8

Sonninia corrugata (Sow.) 4 412 T )

S. corrugata 6 412A ?

Dundryites albidus ) 687 T

Pelekodites pelekus 4 139 T

Spatulites spatians 7 76 T

Macerites aurifer 7 766 T

Cadomoceras carinatum S 456 T

C. ellipticum 5 455 T

Hebetoxyites hebes s 47 ?

Leptostrigites languidus § |47 T

Varistrigites compressus s 1468 ' T

Toxamblyites arcifer L 473 ? :

Emileites malenotuatus é 702 T ;

Emileia subcadiconica 6 |71 T ;

Frogdenites profectus s 430 ? :

Labyrinthoceras amphilaphes 4 279 ?
‘ L. extensum - , 3t ?

L. gibberutum ‘ 4 12178 T :
| Oecostephanus dolichoecus o : 3|28 T -
e ———_ B
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viii. Oppelia subradiata (J. de C. Sow.) has a problematic type

specimen. The densely 'iron-shot! matrix of this type (Arkell, 1951-9,
Text fig.11, 1a,b) would indicate a provenance from the Brown Iron-shot
bed, however no topotypes have subsgquently been collected of this

species, which is more characteristic of the humphriesianum Zone, rather

than the sauzei Zone, in the Sherborne area of north Dorset.

(b) Buckman's specimens

SeSe Buckﬁan described and figured a large number of Dundry
ammonites in two main publications; his monograph (Buckman, 1887-1907)
and 'Type Ammbnitesf, (Buckﬁan, 1909-320), Very few Duh&ry amménitea in
fact appéared in the 3Monograph on the Inferiof Oolite Ammonites', and
these are discussed individually in the text. The 1argér number of
Dundry specimens figured in *Type Amhonites', havekmostly been traced
to their type horizons and the original source of these specimens is
shown in Table 4, The question marks (?) in this table refér to type
specimens of which either no'topotypes have been collected or which have
a rather doubtful matrix. An individual discussion of these specimens |
would take up tob much space, and onlyvthe more important'specimeﬁa and

groups will be mentioned here.

i. ;E; (Péiekodites)'dundriensis (Buckman) has a type spécimeﬂ<(8uckman, .

1887-1907, P1.23, figs.5 & 6), which Buckman thought came from the 'Iron-
shot bed! of Dundry. However this Spgcimen is so close to ¥. (P.) V'm
(Buckmah). that it would seem unlikely that it ariginafed_from'éﬁy bed
other than the Witchellia bed; vhere this latter species is Gommon,

For further details see the subsequentdiscuséionkéf’the‘ﬁ; (Pelekodites)

group,
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ii. W. (P.) aff, buckmani (Haug) - (Buckman, 1887-1907, P1.23, figs.
7 & 8), undoubtedly came, as stated, from the Brown Iron-shot bed,

where forms allied to this species are quite common.

iii. Ludwigia obtusa (Buckman, 1887-1907, Sup. Pl.4, fig.10 ex. Qu.),

would appear from its matrix to have come from the Pleurotomaria bed

of the Barns Batch Limestone. Similar specimens of this species have

been found in this and subjacent beds at Barns Batch Spinney, (section

¢, beds 2 and 3).

iv. ?Brasilia wilsoni (Buckman); the paratype of this species (Buckman,

1887-1907, Sup. Pl.12, fig.?) came from the Pleurotomaria bed, from

which horizon'several closely related forms have recently been collected,

ve Oedania parvicostata Buckman (1887-1907, Sup. Pl.21, figs.?7-9)
and |

vie 'Braunsina'projecta Buckman (22.‘213., Sup. P1,20, figs.7-9) are

forms characteristic of the discites Zone beds of north Dorset, although

only a topotype of the latter species has as jet been collected from the

upper Grove Farm Limestone.

vii, Frogdenites is a small sphaeroceratid ammonite genus which so far
has only been recorded once from Duhdry, (F. profectus, Buckman, 1909~
30, PL. 430). However a close study of several specimens from Dundry ‘

figured by Buckman as nevw specles of Labyrinthoceras, (L. extensum,

Buckman, 1909—30, Pl 214 L. E}bberulum, _2. cit., Pl 2?8), reveala

their true identity as members of the Frogdenitea group. Careful

Ccllection of the ncrth Dorset expcsurea of the Inferior Dolite has
shown that Fropdenites has a stratigraphic range restricted to the ‘top

of the 1aev1u5cu1a Zone (Parsons,~19?4, p.16?).’ no members of this genus  l
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have been collected from the sauzei Zone layer of the Sandford Lane
"fossil-bed", (Buckman, 1893, p.492, bed 6). Those members of this
genus recorded from Dundry are thus most likely to have originated from
the Witchellia bed, rather than the Brown Iron-shot. Collection in
situ from the Witchellia bed of the South Main-road quarry (Section a,
bed 10a) produced one topotype of F. gibberulum (Buckman), thus confirm-
ing this bed as the type horizon for Buckman's specimen. Buckman relied
heavily upon slight differences ih}matrix for the placing of his speci-

mens of Labyrinthoceras and Fropdenites in their correct stratigraphic

position. Since the differences in matrix between the Brown Iron-shot
and Witchellih beds can be slight to non-existent, until more topotypes
come to light, the Witchellia bed should be considered the type horizon

of all Buckman's specimens of Frogdenites.

viii. Labyrinthoceras is a genus closely related to the preceding, from

which it evolved, and whlch is characterlstlc of the sauzei Zone in
north Dorset. The specimens of this genus from Dundry; L. amghilaghes
Bucknan (1909-30, P1.279) and L. meniscum (Wasgen), (BUGM.3289); thus
undoubtedly came from the Brown Iron-shot bed, a position fuily in

accord both with their matrix and other specimens of this genus subse-

quently collected in situ.

ix, Pelekod1tes is the small microconch snbgenus of the genuﬁ
Witchellia, both of wh1ch range fram the base of the ovalis Subzone to
the top of the sauzei Zone. F1ve 5pecimen5 of this snbgenus were
fi@ured by Buckman from Dundry, of which four were as new specles.

However, there are only three suocesszve populatlona to which these

different specific names may be applied.
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1. The ovalis Subzone is characterised by the Witchellia (W.)

romanoides (Douvillg) macroconch group, associated with which there

are specimens of W. (Pelekodites) macra (Buckman) and W. (P.) pelekus

(Buckman).

2. - The laeviuscula Subzone has a more varied Witchellia fauna,

which naturally is reflected in its microconch population, W (g.)

macra (inclﬁding sub., syn. P. dundriensis, P. costulatus, and P.
aurifer Buckman) is still present along with the largest member of this

subgenus, P. spatians (Buckman).

3. The sauzei Zone has the last members of this subgenus, which
are typically inflated and coarsely ribbed as in W. (P.) sulcata Buckman,
(including sube syn. Pe. buckmani (Haug), ?P. zurcheri (Douv.) and ?P.

schlumberperi (Haug)), and which represent the microconch counterparts

ofxthelg,‘(ﬂ.) hebridica Morton Eroup.

The horizons of the topotypes from Dundry of the Buckman species

are shown in Table &,
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2 B. A STRATIGRAPHIC REVISION OF THE BAJOCIAN . (JURASSIC) -ROCKS

© OF THE ' COTSWOLD HILLS -

. C.F, Parsons .

SUMMARY' A formal scheme of llthostratigraphic subdlvxslons for the
Inferlor Oolite 'series' 1s erected., The Inferlor Ool;te Group of the
m1d~Cotswolds is deflned as belng made up of three Fbrmatlons'k the
Cheltenham (= 'Lower Inferior Oollte'), Hartley Hill (= 'Migdle Inferiof
Oolite!) and Stroud (= 'Upper Inferior Oolite'), ~with an addltlonal
kfourth Formation (the Stanway Hill Fbrmatlon, with Harford Sands and
Snowshill_Clay,Members), in the north Cotswolds. Three Members of the
Hartley Hill’Fbrmation are‘re~defined or newly namedj theyLowergTrlgoﬁ;am
’grlt W1ndrush and Notgrove Members, whilst the éxiating iﬁfdrﬁai uﬁits;
~ the Clypeus-grlt and Upper~Trigonia-gr1t are redefined as, formal Members
of the Stroud Formation. Bajoc:an ammonlte faunas from the Cotswolds aréf

‘listed (+ 100 specimens) and dlscuused, whilst the correlatlon of the ‘

rUpper Baj001an recks of the south Cotswolds 13 discuased and compared ‘ , :

;with the auccesslons ln the Doultlng and Dundry distrlcts. 7?;, E‘»’;ﬁwiuy; 1?
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The Inferior Oolite rocks (Aalenian-Bajocian Stages, Middle
Jurassic) of the Cotswold Hills are superbly diaplayed in a series of
natura1~scarps and artificial exposures created by the exploitation of
thelr famous bulldlng stones. Thls wealth of expoaure, together W1th
the abundance of fosslls led several generatlons uf geologlsts to turn
their attentlon to the strat1graph1c problems of these rocks. In broad
terms the Inferior Oolite of the Cotswolds may be div1ded 1nto two ;
‘ divisions, an upper series of mainly bioclastic llmestones (the Upper and
Mlddle Inferlor Oolite senBu Arkell 1933) of Bajoc1an age and a lower ‘
group of predominantly oolitic 11mestones and marls (Lower Inferlor '
Oolite) of Aalenlan age.‘ Thla slmple grouplng was recognlzed at an early
stage by workers such as Lycett (1850), who included the upper beds’w1th1n
his 'Ragstones' and the 1ower beds w1th1n the 'Freestones' | The aim of
thls work is to revise the detalled bio- and 11tho~strat1graphy of the
rocks of Bajocian age (the 'Ragstones'), slnce the Aalenian beda have been _

- the subject of a recent wcrk (Mudge, 1978)-‘

The exxsting informal 11thostratlgraphic subdiv1slons of the Cotswold -
Inferlor Oolite were 1ntroduced haphazardly Dver a perlod of mcre than one “
"hundred years, hence they tend to be bcth poorly deflned and amblguous 1n  ;,1

,ﬁse;t A rationallzation of these unlts in crder to produce a 5tandardlzed_;i,jﬂiv
;thierarchical scheme, 1n line with current practice (Holland et a},, 19?8)>i  o
is thua 1ong overdue.‘ In particular a more rigorous deflnltlan cf the s
lithostratig;aphlc unlta is requlred. In the past there has been a  fi¥;C;;f;;j
Jtendency to place more empha51a on the blostratigraphic value of the i

»constituent faunas of a unit, such a8 the Eli&h&lll& ammcnltes cf the

f f3EE2h2ll£2_Gr1tv than on 1ts llthology and value in field mapplng, Th;s”f7fb7i




LOWER DAJOCIAN

'UPPER BAJOCIAN

- ZONE

SUBZONE

Parkinsonia parkinsoni

Strenoceras (Garantiana)

garantiana
RN 230004

S.(5trenoceras)

subfurcatum

P. bomfordi

Strigocefas truellei

P.acris

§.(§.) tetrarona

S.(E.) subgcaranti

S.,(Pseudogarantiana) dichotoma

S.(G.) baculata

Caumontisphinctes (g.)

Qolxﬁvralis

Teloceras banksi

Stephanoceras (S.)

humphriesianum

VEmileia (Otoites) sauzei

Witchellia (W.) laeviuscula.

Hyperlioceras (E.) discites

z.blagden{

S.(s.) humphricsihhum

porsetonsia romani

ﬂ.(ﬂ.) laeviuscula

‘Sonninia ovalis

‘Table 1.

kZonés and subzones of the Bajocian Stage (excl, Aalénian),

modified after Parsons (1974 & 1976).
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has led, particularly in the fMiddle Inferior Oolite', to the use of

what in some cases are little more than biostratigraphic units, which

do not warrant formal recognztion in a hierarchical lithostratlgraphlc
SCheme. If llthologlcal homogenezty and ease of mapplng are tc be taken
as the main criterla for establlshing the Cotswold Inferzor Ool1te
Formatlons and Members (Holland, et al., 1978, p.8), then in many cases
only a more 11m1ted number of formal units can be recognlzed, However,
this approach does not prevent the contlnued informal use of 1ithalogical
units, which have not been 1ncorporated in the formal scheme. A revzslon
of the biostratigraphy has become necessary because of the recent work

Whlch has been undertaken on the Baaoclan rocks of Dorset and south

Somerset. Tt was during the course of his work in these latter districts

that 5. Buckman (1893) 1a1d down the blostratlgraphic framework whlch

‘he was to use to eluc1date the stratlgraphy of the Cotswolds. It 18 now

| ev1dent that Buckman's scheme of hemerae (approx.~= subzone in present
'usage),whlch he used for thls work, conta1ns contr%dlctiona and at least

one magor error, whlch subsequently became incorporated in the Bajocian

‘ Standard Zonal scheme (Spath, 1936 Arkell, 1956).  uome new inalght

WhICh is now avallable 1nto the ammonlte faunas of Doraet (Parsona, 197#

’ 1976) has enabled ‘& more accurate correlation to be made of the Cotswold :
= dep051ts. The prevzoua chal scheme for the Lower Ba3001an (Mlddle
iBajoclan ollm) has been found to contain the greatest 1ncons;stencles and

‘hence most attentlon has been given to the ammonite faunas ef thxs age,,ﬁ,;g 

",ffThe Upper Bajocian rocks of the south Cotswolds have been treated 1n some ;:.”

L detaml as they appear to have been mls-correlated in the paqt.: slnca the

W<Infer10r OQlite rocks found just to the Bouth of the Mendipa, 1n the
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A sketch map showing the relative positions of the main
exposures mentioned in the text. ‘ L
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Doulting district, are of importance for the understanding of the

succession in the south Cotswoids, some details of these are also given.

The revised Zonal scheme for the Bajocian ﬁsed in this work is shown
in Table 1 whllst the general area under dlscu531on and the location of

some of the more 1mportant exposures is shown in Figure 1.~

THE LITHOSTRATIGRAPHY OF THE COTSWOLD INFERIOR OOLITB

The followlng revlslon of the llthostratlgraphy of the Cotswcld

Inferlor Oollte (see Table 2), is an attempt to 1mplement the Btrati~

graphic procedure recommended by the Geologlcal Soclety of LondOn (Holland

et al., 1978) As far as is p0581ble I have retalned existing well proven

termlnology within the new hlerarchlcal scheme of Group, Formation and -

Member.~ However in some cases, where several ex1st1ng units have been

comblned the use of the earllest available name, such as the Gryphlte?'

Grit, for the comblned ‘L. uckmani/Gryphlte Grlta', would enly createf

confu51on and amblgulty. In these clrcumstances new formal names have__fi{*,

been introduced,

The Inferlor Oollte Grcup | I e

The m1d~Cctswold Infemor Oolite is a relatlvely thlck depesi‘c
(60 m.+ at Leckhampton) contalning varlous 11tholag1es and facies, which
may be divided into three main lelSlOnS cr Fcrmat;ona. Theae Farmationa TTJ;
,:are broadly 51m11ar, they overwhelmingly conslst of lxmestones; and |
f;51nce together they constltute a naturally 1"918’39a a8$°¢1at1°n in Cﬁmpﬁfi;;f :

- son wlth the Llas below and the Great Oollte above, it 15 1ogica1 to 'f"ffff
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combine them in a single formal Group. In deference to existing usage,

this has been called The Inferior Oolite Group (McKerrow and Kennedy,

1973, p.a)

The ex1st1ng 1nforma1 lelBlOnE of the Inferior Oollte 'Series! into
’Upper, Mlddle ‘and Lower Inferior Oollte (Arkell, 1933). although similar
1n thelr boundarlea to three of the Fbrmatlons proposed here, can never
have any formal status (Holland, gg al., 1978, pp.10-7) Firstly these
terms have been used with a varlety of dlfferent meanings (see‘below),
e~def1n1tlon. the p0351bility of ambiguxty would

thus even after formal T

exist, Secondly, it has been recommended, that when an eﬂtablished unlt

is broken down into two or more formally deflned formations, the ex1st1ng

name should only elther be ralsed to group status, or abandoned (Hodberg,

1976, p.44). ’Slnce the former ‘course has been taken, new formatlonal
‘names become necessary.‘

The llmltg Of the currently used divislons derive from‘Buokmah}'who

was the first to recognize the two major unconformlties Whlch naturally

subdivide the Cotswold Inferlor Oolite (Buckman, 1897. and 1901)., However,;»

several other alternatlve suble1510nE of the Inferlor Oollte have been :;7.

. popular, including a two-fold dlv1510n into Uppor and Lower Inferlor
i,'Oollte (WOodward, 1894) and yet another three—fold subdlvislon w1th Upper
t('Ragstones'), Mlddle ('Freestones') and Lower ('Pea Grlt') Inferior .
: Oolite subdxvls;on& (Murchison, 183“). Wh1°h were commonly aooepted through- :
:out muoh of the nlneteenth century (Dycetts_1850 Wltcﬁéii;‘ﬁ882).: The - 5

lfrevised three—fold lelslon of the Inferlor Oollte ouggested by Cave ana

| APenn, (1972) utlllzes yet a dlfferent set of vertical limlts, thh thokjg‘fii

' oilnc1u51on of the Tileatone/Snowshlll Clay/Harford Sands in the dedle :f ;;




220

rather than the Lower Inferior Oolite. For a further discussion of the
vicissitudes of these various subdivisions of the Inferior Oolite, one

should refer both to Cave and Penn (1972) and to the Lexique Strati-

graphique (Worssam and Donovan, pp.174=6 in Donovan and Hemingway, 1963).

There is thus a strong case for establishing formal,,named units to

stabilize this inconsistent and informal nomenclatqre. An obvious and

apparently logical move, would be to accredit the status of Formation to

the majorlty of the ex1st1ng lithostratigraphic subd1v1sxona of the
Inferior Oolite, as has largely been done with the Great Oolxte“(oellwood :
and McKerrow, 1974). A step in this direction has been taken with the use

of the term'Clypeus-grit Formation' (Kennedy, Sellwood and McKerrow, p.2

in Ager et al., 1973; see aiso, Murray, 1969), Thore are howevor

problems associated with this seemingly straightforwardJapproach.'

As already noted there are two prominent unconformities with
extensive 'hard-grounds! within the COtswold Inferlor Oollte. These
unconformities at the base of the Upper and Lower-Trlgon1a—gr1ts,
COnstituta.the major factors controlling the preservation and present
distrlbutlon of the 'Middle and Lower‘ Inferlor Oolite (Buckman, 1901,J x

fig.3; . Arkell,- 1933, £ig.35). - Any new scheme of llthootratigraphic

nomenclature must recognlze ‘and reflect the stratigraphic 1mportance of

these two erosion surfaces. In this connectlon Arkell (1933, p:231) made a

-~ the following pertlnent comments concernlng the uppermost of tho two
unconformities seees "Certainly no better plane for separating two Fbrma;~ |
,‘tlons occurs in the Jurassic Syatem, and ‘the failure of our classificatlon
‘to take -account of it is one of its worst shortcomings" .....' I8 the )

 exist1ng lithological subd1v151ons of the Inferlor Oolite were to be }[if i



considered as Formations, then the only way in which the revised nomen~
~ clature could take account of the importance of these unconformities,

would be by arranglng the constltuent Formations into three or more

separate Groups. ~However, this would totally over-emphasxse ‘the relative

importance of the Inferior Oolite in relation to neighbouring Groups, and
thisyapproach'must be rejected.

The other alternatlve is to take the two unconformities as the

starting p01nta for the establlshment of a more 'natural' classlfication.

The components thus delimited can be considered as Fbrm&tlons, wlth the -

exlstlng lithologlc&l units being re-deflned as constiﬁuent Members.

These Format1ons oan fulfil all the essent1a1 crlterla for unlts of this
~rank (Holland et al., 1978, p.8) and it is this procedure which is.

followed here (cf. Mudge, 1978). The Inferlor Oollte Group of the
Cotswolds is thus here deflned as belng made up of the Cheltenham, Hartley :

kHlll and Stroud Formatlons, with an addmtlonal fourth Formatlon,f ‘the -

Stanway Hill Fbrmatlon, in the north Cotswolds.. The m1d~Cotswold units

o are clearly distingulshed both by their dlfferent 11thologies and by the

disconformltmes, which separate them throughout much of Southern England.

vThus they are rea&mly recognlzable to the east in boreholes in the Hamp—
~ 'shlre/Weald basin (e.g. Warlingham-< erqsam & Ivzmey-Cock, 19?1, pp.bﬁ-é).,,
‘However, south of Stroud the Hartley Hxll and Che]tenham Formatlons ara '

: rapldly over-stepped, so that beyond Chipplng Sodbury the otroud Fbrmatlgn o

g is the. only representative of the Inforior Oollte Group.f When the Aalenian ar

L Lower Bajoclan rocka reappear from beneath the unconformxty at the base of

J'i‘the Stroud Fbrmation, in the Bruton dlstrict of Somerset (Rlchardson, 1916),

 fthey have 1ost thelr marked differences in- faoles and are not subdivislble :o
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into separate Formations. Here the Upper Bajocian, 'Top beds? (22. cit.,
p.485) are underlain by a group of thin, ‘condensed!, hipghly fossiliferous,
glauconitic, lenticular deposits, which further south are very ferruginous
and 'iron-shot' (Kellaway & Wilson, 1941, p.148, 'group A beds'). The
former are undoubtedly a lateral continuation of the Stroud Formation,
whilst the latter are the equivalent of the Hartley Hill, Stanway Hill
and Cheltenham Formations of the Cotswolds (Parsons, 1979; see Table 2).
The lower beds are informally named the !'Oborne beds' in Table 2, after
the excellent sections around the Oborne area of Sherborne, and in the
Oborne borehole (Wilson et al., 1959, pp.96-7;- 1853 - 217'). No formal
definition as a Formation is made here as this must await a detailed

revision of the relevant beds.

~ 8ince my aim has been, where possible, to re-define the existing
informal units, few detalls are glven of the area of preservatlon and
lateral variation of the various Cotswold beds descrlbed, as ‘these may
~ be obtained from the earlier literature (Buékman;'1895, 1897, 1901;

Arkell, 1933).

Thé Chelteﬁh&ﬁ Fdrﬁét105“  e L

Ali’thoéé beas’in'tfthid»CotSleds bélow the Léwer;Trigoniaégrif :
~ and ‘above the base of the tsissum beds’ (= Leckhampton leestone, Mudge.z
1978); the MLower Inferler Qollte' of Arkell (1933); are here named the
Cheltenham Formation.~ ‘This unit thus xncludes all the members defined by
'.Mudge (1978), bar the’Harford S&nds, which have here been trapsferred to
- the Stanway 5111 Fbrmatien (sea below)., Leckhampton Hlll (N&tion&l Grid

- reference 50952185-949183) is hera deslgnated as the type 1Qca11ty, where',"
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the Formation predominantly consists of an alternation of massive
oolitic limestones and oolitic and pisolitic marls, some 50m thick
(Richardson, 1906, pp.187-9; Murray, 1969, pp.541-5; Mudge, 1978a,

log.1).

The Stanway Hill Formation
‘The beds previously known‘as the 'Tilestone! (Buckman, 1901),

*Snowshill Clay' (Buckman, 1897), 'Harford Sands! (Buckman, 1888) and
*Naunton Clay! (Richardson,»1929), and jointly included in the 'concava
beds! (Arkell, 1933)‘are here transferred to a single, new unit; the
Stanway Hill Fbrmatioh; *named after the type section at Jackdaw Quarry
(SP078310), Stanway Hill (Parsons, 1976, pp.55-61, beds hwjh). From their
original definition (op. cit.), the classification of these beds has
proved to be problematic,‘althoughimost~subseqpent authérs,(e.g;,Arkﬁll,
1933; Ager, 1956' Gréen & ﬁelville;,1955' ‘Mudge, 1978), ‘have'inalu&ea‘
them in the MLower Inferior Oollte' (= Cheltenham Fbrmatxon). Doubts as
’tc the preclse relatlonshlp of these beds to the basal LownraTrzgaqga»
- grit disconformity prsmpteﬁ Cave & ?enm, (19{2), to include them 1n the
~ 'Middle Inferior Oolite! (= Hartley Hill Ebrmatlan).:«Mare~deta11ed::
informatién on the harth Céisﬁsid Inféribr Oolite; which has SQBséqﬁently o
come to light (Parsons, 19?6 Fudge, 19?8), has led to the - rejection of
Cave & Penn's conclusmons. Hawever, these problems cf claaszflﬁatzon aﬁly
help‘te;canfzrm.that;these?bedsrarg out of place ;n elther*of these "
”informal subdivisions. = | L e

‘ k'TheBe beas are a—typlcal (1n faczes, orag:nal depo&xtional en&ircn» ;

- ment and present patters aof &1str1but10n) cf most of the reat ef tha
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Inferior Oolite Group., The Cotswold Inferior Oolite as a whole, is

fully marine and dominated by shallow water, carbonate facies: open

shelf, carbonate sands; oolite shoals etc. tMudge, 1978, pp.622-3),

In direct contrast the Stanway Hill Formation is dominated by terrigenous
clastic material, with abundant clays, shales and fine quartz sands.

There is strong evidence that these horizons are not wholly marine. There
is intense bioturbatién, with common lignite and plant fragments, together
with the presence of étrongly depleted faunas, with virtually mono-specific

beds of Lucina, Liostfea,~pinna etc. (Parsons, 1976, pp.58-9; Mudge, 1978,

p.623); all of which pointvto deposition in a shallow, marginally marine,
coastal plain environment (123. EiE°)' The present pattern of preserva-
tion of this Pbrmatio# is also anomalous, The majority of the Inferior
Oolite is at its thickest in the centres of the Painswick and Cleeve Hill
'syncllnes' (Buckman, 1897, pl.hé; Arkell,,19339 fig.35; Mudge, 1978,
figse1,3 & 5), with an assoclated thlnnlng north~east towards the Vale of
Moreton fswellt', By comparxaon,_the Stanway Hill beda are abgent from
the Painswick Ysyncline, egzremely attenua‘tedx in the Leckhampton-Wistley -
vHili area, and thickén progfessively'teéaids the north-east, where they |
are thlckest in the Blackley-Broadway dlstrlct (Rlchardson, 1929), at thek
northern extremlty of the present Inferlor Colite cutcray . Taklng into
account all the &bQVe factera, there can be 11ttle doubt that these beda E
| merlt tha status of Fbrmatzea, especzally since they are readlly mappablag
in relation to adjagent Fbrmatians. - N |
wlth thelryldenticalkstratigraphlc poaxtlons (pre»disextes Zaw@/

' pestumarchismaae Zane) it is likely that the preseﬁt beds are the 1&tsra1 |

equivalent,of the Grantham Formation (Kent, 1975), of the East Mldl&ﬁd&.‘.‘
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Although now disjunct, due to subsequent periods of intra-Bajocian and
Bathonian er051on, it would seem likely that these two once formed a
contlguous deposxt across the 'Oxfordshlre Shallows' (Sylvester~Bradley
& Ford, 1968, pp.211-2). WHllst it could be p0551ble to apply the East
Mldland nomenclature to the north Cotswold beds, the separatlon of the
latter on the perlphery of a dlfferent deposltlonal ba51n, merits a

dlstlnctxve name.

. The relationship of the Formation to sub- and suprajacent strata is
clear cut. It is overlain throughout the north Cotswolds disconformably
by the Lower-Trigonia-grit Member (of proven discites Zone age), of the
Hartley Hill Formation (Parsons, 1976, p.62). It is underlain by the
Scottsquar Hill Limestone Member of the Cheltenham Formation (= 'Upper
Freestone!/or its equivalents, and 'Oolite Marl'), usually, as at Jackdaw
quarry (Parscns, 1976, p.62), with a gradational contact - see Fig.2.

The Brasllla &P. recorded from the top of the Scoftsqpar Hill Member at
Westlngtcn Hlll quarry (_2. clt., Pe 58), is very 51m11ar to specimens |
rrecently collected from the top of thls same unlt at the Frlth quarry, B
v Palnswlck (Buckman, ﬁ895, p.hoo, bed 2@). Thla would suggest that not’
:only 15 the Scottsquar H111 Nember v1rtua11y complete thraughout much of
lthe north Cotswolds, but that 1t forms a relatlvely 180chronuus hor1zon.
Thls undoubtedly refutes the suggestxcn made by Mudge (1973, pp.620~1),
that the Harfcrd Sands repre*ent a 1ateral facles varlant of part of the
- more southerly Scattsq&ar Hill hembercb The preci&o 1@& of the Stanway ‘
.Hlll Fbrmation 15 stlll rather speculaﬁxve, althaugh its overall Btrat1- €y
graphic pasltlen (see abave), suggests a ccrrelatxcq ‘with the conﬁavum |

Zone. an age whlch is nat aut of step w1th the one recorded ammonlte f"

' (Paraans, 19?6,1§.§1).’< ~
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The Harford Sands Member

The present member is here restricted to the Harford Sands Bensu
stricto (Buckman, 1888), excluding the 'Snowshill Clay - Tilestone!,
included in it by Mudge (1978, p.618). The existing type locality (Harford
Cutting ¢ Parsons, 1976, p.48), is unsatisfactory, in that the base of the
unit has never been exposed. Hence, Happylands gquarry (SP128357), is here
designated as a hypostratotype (cf. Hedberg, 1976, p.38), where the complete
thickness of the Harford Sands (c.2.6m of orange, silty sands and 'doggerst),
is seen underlying the Snowshill Clay, and resting disconformably on the
Scottsquar Hill Member (see’Fig;Z). The Naunton Clay is here redefined as
a formal bed within the Harford Sands Member, with Jackdaw quarry as its

type locality, where it consists of 0.70m of grey and brown, fossiliferous

clay (Parsons, 1976, p.57, beds L-5),

The Snowshill Clay Member

k The ofiginal'iypeilocality‘af:the informal‘uhit‘(CIeeve'Hill‘t
Worssam & Donovan, g.gak in ﬁano#éﬁ &‘Heminpwdy;’19635,]iévﬁnéatisfactcry,
as it is uncertain that the th1n clays present at thxs locallty are in
fact contlguaus Wlth the thicker deposxta found between Snowghlll and
Blockley. Hence the nearest ex1st1ng exposure to Snowshzil‘ Kappylanéa
quarry,. is here formally ﬁeflne& as the type sectzﬂn of the Snawﬁhzll

Clay Nember. Here 1 hm+ of éark blue, weather;ng brawn, 5t1Ck¥ clay, is l

;exyased (1nclud1ng the . base), wh:lst a total hlckresa of h 7m have bean '

recorded from a ahallow cgmm@rcaal %srehele, dir&rtly te the west cf the

‘prﬁsent quarry.
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The 'Tilestone beds!

It is uncertain that the informal beds, previously recorded from
severalklocalitiés as the 'Tilestone! (Parsons, 1976, p.59), in fact
represent a Single, homogenous unit. In many cases they may include
beds best considered part of the Lower-Trigonia-grit Member., Until
further research clarifies this problem, it is thought inadvisable to

formélly redefine this unit.

The Hartley Hill Formation

Those beds preserved between the unconformities at the base of the
Upper and Lower-Trlgonla-grlt Members (= *Middle Inferlor 0011te' Arkell,
1933). are here named the Hartley Hill Formation. At its type 1ocalitj;
Hartley H111 quarry (SO951180~6). this unit conslsts of approximataly
8.0m of bmoclastlc 11mestones (Rlchardson, 1906 ~Murray,'1969). kElge_
where, notably Cleeve Hill, this Farmatlmn is thicker (up to 21 Om) and
contalhs further beds of blaclastlc and tiron-shot! limestones (Richardson,
1929, Pp-ﬁ6~7). This Formatlon is here partly divided into three, formal

~ Members - see Table 2.

The Lowér—TrigéﬁiéQQri£ ﬁembér
| The exlstlng 1nformal ﬁnit the 'LQQ&? ggzggggg,Grlt' 1s hereAretalned
7 35 a formal Member of the Hartley H111 Fbrmatlon. mhe type locallty for
5the re-defxned unlt remaxn the same, that is Leckhampton Hlll (selected :
'by WQrssam, in Donov&n and Hemlngway, 1963, p.353). where 1t is repreaented
by approximétely 2 Om of rerruglnons, '1rﬂn~shot' blmclastlc llmestane, 

(Aper in Torrenﬁ, 19n9, p-343, Murray, 1909: .545)..
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The term Lower-Trigonia-grit should be restricted, where possible,
to the'iron~shot!, ferruginous facies (= mainly oobiomicrites). However,
the newly defined base of the Windrush Member (see below), results in the
transfer to the present unit of beds previously included in the 'L.buckmani
Grit'! (e.g., Buckman, 1895, p.398, bed 8; p.399, bed 6). Whilst these
beds are less ferruginous than the bulk of the Lower-Trigonia-grit Member,
their highly fossiliferous nature, with an abundant, varied fauna,
contrasts strongly with the succeeding, more sandy Windrush Member.
Internal,informal, lithological subdivision of these beds is possible,
The characteristic, 'iron-shot?, highly bioturbated oobiomicrite, which
makes up the bulk of this member, has previously been known as the
'Lamellibranch bed! (op. cit., p.399, bed 8). Similarly the top bed of
this unit, previously included,invthe 'L. buckmani Grit', has been called
the 'Spgula bed ! (on. cit., p.hcag, bed 6 p.#13, bed 6).’ The bulk of
this Member has a well documented discites Zone age, whilst 1n th Pains-
wick 'syncline', the top has locally ylelded>r§:e, basal ovalis subzone,

laeviuscula Zone ammonites (see below).

The Windrumh Hember\:

- The bulk Qf the‘beds prevxously knowq as the 'L. 33355325 and Gryphlte
4Gr1t5‘, are here include& in a single farmal unit* the W1ndrush Member of
the Hartley’Hill Formation. Buskman's maxn cr:terla far separating th& :
L. buckmanl' from the 'Gryyhite Grit' was: the greater relatxve abundanse |
 0$ Lobnthvrlﬁ in the former (Buckman, 1895. p-3?03- Th:s iS an inaaequatev
basis for>the defivztlon of a fcrwal Iithostratlgraghic anlt, especlally 1

since there’are‘no,lltholc ical crlterla for separating thea@ beés at



either their type localityj Leckhampton Hill (Murray, 1969, p.545); or

at many other localities such as Harford Cutting (Parsons, 1976) and in

the Stowell Park bore-hole (Green and Melville, 1956, p.15). In these
circumstances they shbuld both be combined in a single formal unit, here
called the Windrush Member, after the excellent exposures of those beds

in the valley of thg river Windrush. At its type locality, here designated
as Harford Cutting (SP137218 = the "third from Bourton-on~the-Water"), the
Windrush limestone consists of 3.7m of bioclastic limestones (= sparsely

sandy biomicrites), alternating with sandy marls (Parsons, 1976, beds 4=9),

The base of this unit may be difficult to.define, since there is
often a gradational boundary bétween it and the Lower-Trigonia-grit Member.
Where it is present, the Buckmani Bed acts as a uéeful basal 'marker bed!
(Hedberg.'1976, pp.39-40), since it has a highly characteristic lithology,

marking, askit»aoes, a sharp’influx of quartz sand. It also prpduces a
strong anomaly in Beta and Gamma logs.; which makes it easily traceable

at the subsurface (Pcnaford in Green & Melville, 1956, p.63, fig.b).
thhcstratlgraphic subd;v;s;on of the bulk of the unlt is dmffxcult, as .
it 13 hlphly varlable., Thua in the Leckhampton area, the base is rela—
;tlvely massxve, w1th rare Exghaea, whllst the top 13 thlnner bedded with
abundant Grvghaea. By coqtrast, 1n the Stroud alstrxct, the reverae 18
true, and it 15 thé top whzch is more massive and lass fcsszllferaus. 2
The s1ng1e most distlactlve bed, ar grauP of beds 15 the basal Buckmaﬁi ,’:
Bed. The term 'buckmaﬁi - marl' was crxglnally 1ntraduced by Backman |
f(1895, p.413, bed ﬁ), for a more restr;cted hnrlzen, nsw 1nc1uﬂ&ﬁ in the ;
basal part cf the formal bed(s). At 1%3 type locality, here designated

vas the Frath quarry (SGS&E@S&B.‘ 1t is 6.30-0*35m thzck (Oﬁ- eit., p.}99,
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beds 5-6), and is made up at the base, of a grey-brown, soft marl, with
crushed shell fragments, whilst the top consists of a fine, orange,
quartz sand and silt, which penetrates the irregular base of the bed
above. This sequence is typical of much of the Painswick 'syncline'! and
the southern part of the Cleeve Hill *syncline?, where the basal marl

horizon often yields common specimens of Lobothyris buckmani (Davidson).

However, at some localities a more complex sequence is found, often with
the interdigitation of a sandy 1imestone between the sand and marl layers

(e.g. Cats Brain quarry, Painswick; S0867114).

" In the mid-Cotswolds these beds are wholly ovalis subzone, laeviuscula
Zone in age. In'the north Cotswolds, much of thé Lower-Trigonia-grit
ﬂémber seems to fass laterally into a sandy 1imestone facies, since here
the base of the Windrush Member has yieldéd discites Zone ammonites

’(Parsons, 1976);

The Nétgro#e‘ﬁémbef

7 The"Notgrove Freestone’ (Buckman, 1%88) is here formslly redeflned
as the Notgrove Member of the Hartley H111 Formatlon, with Notgrove Cuttlng
(SP085209) as the type lccallty (aelected by Worssam in Donovau & Hemlngway,
1963, 2#1), where 1t 1s represented by }.6m of OOlltlc lime tanes, maxnly
:oomlcr1tes (Rlchardson, 19’9, p.ié). Sznce the basal part af thls aectzen
1s now obscured it is thought adV1sab1e to de51gnate the Harford Cuttlng
:as a hypostratstype, where the member is 0. #0—2 70m thlck (Parscns, 19?0,
 Vp-Q9). Althcugh ammonmtes are very rare, these beda appear to be af ii

'1aav1uscu}a ZOne and 5ubzane age. ﬂ 
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The 'Cleeve Hill beds!

There are at present no good exposures of the beds found between

the Notgrove and Upper-Trigonia-grit Members, since although the 'H.

phillipsiana beds' are partly visible at the Rolling Bank quarry, Cleeve
Hill (SC987267), there are currently no exposures of the 'Bourpuetia

beds' and 'Witchellia Grit! (= 'Perna bed!, Wright, 1860, p.b42). These
beds all have a very restricted distribution, centred on a small area
édjacént to tﬁé Cleeve Hill plateau (i.e. at the centre of the Cleeve Hill
'syncline').i‘Since thei: detailed inter-relationship cannot be currently
established, no formal lithOStratigraphic re-definition of these beds can
bé'attémptéd."If‘the preéencé of a bored 'hard-ground! at the base of the
'‘Witchellia Grit' (Buckman, 1895, p.l17, beds 5/6)ucoﬁ1d be confirmed, this
would suggest the inclusion of this 'Grit!, together with the *H.

phillipsiana and Bourguetia beds! in a single formal member, with the re-

definition of individual horizons as formal bed(s). _The age of these beds
is well established, with abundant laeviuscula subzone ('Witchellia Grit!)

and sauzei Zone ammonite faunas, .

The Stroud Formatlon 7 ,

| The unconform1ty belaw the ﬁpper~TrigOHla‘grit Member: which mﬂrkﬂ
the base of the Stroud Fbrmatxon, 15 one of the most clearly deflned in g
the whole Jurassic. (Arkell, 1933, 9-237)' Th” Chlpplng NortOn Formation |
 1(includ1ng«the;Hcok R@rtcn{Limeﬁthe)~h&B been placed,vithinrtherﬁr?at:
" Oolite Group (Sellwoo&ﬁahdtﬁcﬁérre?,f197§>a;the %F??“?A????ﬁti°5~ia?th“g -
‘réstriétéd'in:thé‘hid and north Cotswolds to thé‘nnits previaﬁs1y known

| ds,the<!ﬁp§er;TrigdniaFGrit' and 'Clypeus Grit’.‘:ﬁt itsAtyPﬁ“19¢alit¥;_"
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here designated as Rodborough Hill, Stroud, this Formation consists of
+6,0m of predominantly oolitic limestone. The Fort Quarry (50850041)
probably shows the best existing exposures in the district, including a
good sectlon across the gunctlon of this Formation, with the subjacent
Hartley Hill Fbrmatlon (Rlchardsan, 1907a, P.76). The Stroud Formation
is the most 1mportant within the Inferlor Oolite Group of the Cotswolds,
as it has the w1dest geographlc dlstrlbutlon. it 15 the only one to be
found across the whole Cotswold dlstrlct, and the Mendips, Dorset and

Somerset to the south,

ThévUpnefaniﬁonié-grit Member

The existing informal unit, the '"Upper Trigonia Grit’, is here
defined as a formal Member of the Stroud Fbrmation. At its type locality,
‘Leékhémpten Hill (selectedqby Worssam in Doncvan’amd.ﬁemingway, 1963,
p.3§3), this-unii’consists of about 1.5m (Ager infTorrens, 1969, p.Bh2)
of bioclastiq;1imgstpge‘(highly,fgssilifércuskbiomipyitgs);;althgugh at
other iocalities up to 3.5m have beén recorded (Richardéon, 1907a). The
"prer coral bed! (W1tchell, 1882) is here 1nfcrma11y deflned as the
upper~most bed of the Upper-;rlgonla-grlt hember, as expasures at ita ‘
type 1oca11ty, Rodberough H111, are ncw too poor for formal redafznltlcn. -
It 15 posslble that at some Cotswnld localltles there may be Bome remnants
}of horlzons older than the Upper—Trigonia-grlt, although atlll depcsxted .
after or during the Upper Bagocian transgresszcn. Just to the scuth af
”the Mendips the ‘Doultiﬁg Conglcﬁerate' Bea, of subfurcatum Zene age

(Parsons, 19?5a), 13 faund 1n exactly thls stratmgraphlc pesitlan an& may

thus warrant separatlan as a full Member of the Stroud Farmatlon. Th&
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Upper-Trigonia-grit Member is of acris subzone, parantiana Zone age,

The Clypeus-grit Member

Thié unit cdnsists of those beds found below the Stroud, 'White
Oolite', Chipping Norton,Limesicne or other Formations of the Great
Ociite Group, ahd‘&bcve the Upper-Trigonia~grit. This Member, which
cdincidés in its limits with the informal unit of the same name, consists
of 12.0m of rubbly oolitic limestone (= intraclastic, pisolitic biomicrites
+ 6obiomi¢ri£es)‘at its fype locality, here designated as the first cutting
west of Notgrove (S0085209), (Richardson, 1929, pp.75-6). The Clypeus-
grit has a dlsconformlty at its base, which explalna its over—steppmng of
the Upper-Trlgonla-grlt in the north and east Cctswoldo (Richardson, 1929,
' p.?}; Arkell, 19&7, pp.ZS»}O). This over-stepping results in the Clypéus-
grlt belng the sole Member of the Stroud Format1en over much of the
Cotswolds. The status of Fbrmatxcn,has been suggestad for this unlt
(Fennedy, Sellwood and McKerrow, in Ager 9t al‘, 19?3, p.z), but this is

rejected here as it uould n&cesaltate a slmllar, but unacceptable status

rer the Upper-Trlgonla-grlt Member.

thhostratigraphzc subdiviszon af thls unit w111 un&aubtedly prave
possxble. In particular the basal beds are more masslve and 1ntracl&at1c,
vwhilst to%ards the top thpre are thzn, harder, uaually highly fﬁs&il1feraus
‘ horxzons, often Wlth abundant nerlnexd gastrcpods. All these beds are of

qnarklnsonl Zone, and prebably Eﬁgzgggg subzona age. ‘lj,

The upper bounﬁary of tha Stroud ?brmatzan :

-The top cf the utroud Fbrgation is def;ne& by the base of the Great
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Oolite Group, which in the north and mid-Cotswolds falls at the base of
the Chipping Norton Formation (Sellwood & McKerrow, 1974, pp.190-1).

Thus in these areas the Stroud Formation is restricted to the Upper-
Trigonia~grit and Clypeus-grit Members. It is because of their wide~
spread and clear recognition, that these latter two units have been
formally defined as Members of the Stroud Formation. In the south
Cotswolds additional limestone units appear either above or as partial
lateral equivalents of the Clypeus-grit (Stroud ‘White Oolite?, 'Anabacia
Limestones'! and 'Rubbly beds'; see Fig.S, & Richardson, 1907b), which
have been included in the Inferior Oclite (Richardson, 1907b). One of
the main criteria for determining the base of a Formation should be its
mappability (Holland et al., 1978, p.8). In the south Cotswolds there is
a relatlvely sharp llthologlcal break, produc1ng a well marked topographic
feature, between the top of the Inferzor OOllte Group, and the basal
Fbrmatlon of the Great Oolxte Group; the Lower Fullers Earth. There is
thus no doubt that the base of ‘the 1atter Formatlon should deflne the top
of the Stroud Formatzon.’ The fulloqacus leestone consxsts of a serles of
1nterm1ttent, arglllaceoua 11mestcnes, ;nterbedded wlth clays and marls fﬂ:
'and restlng dlscenfarwably on the ’An&bacia leestanes' (lncludlng the
'Rubbly beds” Torrens, 1969, p.B!S). When deeply weathered it is diffi-
»cult tc dlfferentiate between these former beds, and the bulk of the
vFullers Earth, thus the maln mappable feature 18 produced by the tap of
the Anabac1a leestcnes.n Taklng th:s 1nto account,along w1th their ¢1asa
ilitholeglcal ard palaeoatuiaglcal affznzty wlth the Fﬁllers ﬁarth, 1t ia vr
'loglcal to include the fullaﬁicnq leestana In the latter F@rmat;an

'_(cf. Torrens, 1969).‘ The 'Arabac:a leestones' and the "hxte Qallte’

-&re;thus an integral part of the Straudyfbrmat;an.’_
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No attempt is here made to formally define these units, since, far
more work is needed on their lateral variation and distribution. 4
possible result of such work would be to establish the 'Anabacia Lime-
stones! as a formal Member of the Stroud Formation, and to re-define the
'White Oolite! as a formal bed(s), within an extended Clypeus-grit Member.
For the present, there is no difficulty in continuing to use these
informal units, since a Formation need not be completely divided into

Members (Holland et al., 1978, p.10).

THE BAJOCIAN AMMONITE FAUNAS OF THE COTSWOLDS

Ammonites are not common in the Cotswold Inferior Oolite and our
present knowledge of their distribution is the result of over one hundred
‘and ifty years of intensive collecting. In the period 18801910
S. Buckman assembled & large collection of Cotswcld ammonifes. containing
the cream of the materlal collected from the numerous small quarries open
’during this time, As well as ammonites which he had callected hlmaelf
Buckman's collectlon was swelled\by materlal from his numerous frienda, such

as C. ﬁpton and L. Rlchardson, a8 w»ll as by spec;men& purchased from

‘prof9581omal collectcrs and. quarry men. Most of these ammonltes are now

preserved in the'Briti&h %useum; In titute of Geologlcal Sciencea, Oxford
Unlveralty and Manchester Museum callectlcns. The faunas which are
dlscussed below are 1arge1y feunded on this materzal, thh variou& aﬁdltlons

and amendatlons based on.specxmens whxch I ana ather& h&ve callectad in =

situ (over one hgndred &peclmgns)._: 
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The discites Zone

The horizons which may be correlated with this Zone are very
fossiliferous, and they have probably yielded almost as many ammonites
as the rest of the Cotswold Bajocian rocks put together. The most
prolific source of discites Zone ammonites has undoubtedly been the
Lower-Trigdnia-grit of the Frith quarry, near Stroud, where a single bed
(Buckman, 1895, p.399, bed 8), has yielded large numbers of ammonites,

particularly of the genus Hyperlioceras. Ammonites from this locality

include: Hyperlioceras cf. liodiscites Buckman, BMNH.C993k; H. subsectum

(Buckman), BMNH.COOW4, C9955; H. walkeri (Buckman), BMNH.C9929; Darellia
alta Buckman, L11236; D. cf. polita Buékman, BMNH.COO941; Reynesella cf,

inops Buckman, OUM.J16166; Docidoceras cf, planulatum Buckman, OUM.

J2465;5 Sonninia (Euhoploceras) sp., BMNH.C9933. The preservation of all

these specimens (grey,shellé, yellow,‘ferruginoua, micritic matrix, with
common, very fine ferruginous ooiiths), is typical of bed 8' which has been

conflrmed by the. lccatlon of an in situ specimen of H. cf. rudidiscites

Buckman, CP1313, some 1,0m above ‘the top of bed 48 (Buckman,‘ﬂ895).

v To thefsouth'of‘Frith quarry, the Lower-Trlgonia-grzt first appears
 beneath the "Upper Bajoclaa traasgr&551an” at hodborough Hlll Stroud
(op. clt., Pe3%4, bed 4y, Here 1t has yielded H. walk@rl (Buckman, 1887+
"1190’7. p.94);  He cf. liadxsaltea, 168, 35319, Darellia 28 Bms €9928;

. Peznasella Sp.. BMNH.C9937 and Docidoceras cf. p?anulatum, BLJH 89932-;'}
lTo tha ncrth the Lower—Trxvnnla—grlt ﬁember stlll yaelds dzec1t9s zanﬁ ;¢¥
ammonltes, such‘aa H. dlsco:dnum (Qu. 1n BJ, GP34?8 Framptcn Han&ell_ o
’raxlway cuttlnh (SQQ?kozb), B. aff §§E§gg§3§. Bﬁﬁd ¢;6Q9§ avd Eﬁﬁﬁiﬁﬁ%  i

” “cf. coela Buckman. BIJH.CB@O§8 from Geaper's Hlll ( 0%§?1A2*' Chaﬁﬁan, s
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1950, p.242); Braunsina cf. projecta Buckman, L11143 and G. (Ludwigella)

aff, stigmosum Buckman, BMNH.C79539, Leckhampton Hill; H. subsectum
(Buckman, 1887-1907, p.cxxi = ?IGS24751) and Darellia sp., IGS27627,

from Wistley Hill (50975185; Buckman, 1895, p.414) and H. aff. subsectum
CP2529 and G. (L.) aff. rudis (Buckman), CP.3677, from bed 15b, Jackdaw
quérry (Parsons, 1976). However over much of the north Cotswolds, because
of the newly restricted limits of the Lower-Trigonia-grit, the most
prolific discites Zone faunas come from the base of the Windrush Member.
At Harford cutting this horizon (Parsons, 1976, bed 4), has produced:

Darellia aff., toxeres Buckman, H. subsectum, ﬁ. rudidiscites, Revnegella

sp. and S. (Euhoploceras) sp. (op. cit.).

All the ammonites cited above are typical of the discites Zone, as
characterized by the upper'part of the 'fossil-bed?, Bradfprd Abbas, near
Sherborne, Dorset,(ParsonB, 1974, p.170). The base of the discites Zone
in the Cotswolds would appear io coincide with the uncbnformity below the
Lower-Trigonia-grit, as the 'Tilestone bed* of the Stanway Hill Formation
has produced a single ammonite indicating a possible concavum Zone age for

this horizon (Paréons, 1976).

The laevivecula Zone

The ovalis Subzone .

The bulk of the Windrush Member of theHartley HLIL Formation has
yielded few ammonites, but those which have been found in the mid-Cotswolds
would indicate a correlation with the ovalis subzone of the laeviuscula

Zone. Specimens of Sonninia (Fissilobiceras) ovalis (Buckman ex. Qu.),

BINILC8787-8, from Leckhampton Hill (Buckman, 1895, p.512); 5 (F.) aff.
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ovalis, Harford cutting (Parsons, 1976, bed 8); S. cf. patella (Waagen),

CP1312, from Harford cutting (op. cit. bed 6a); S. (F.) aff. fissilohata

(Waagen), CP3338, Cats Brain quarry, Painswick; Trilobiticeras (Emileites)
liebi (Maubeuge), BMNH.C9973, from Swifts Hill, Stroud (S0878067) and

Witchellia (Witchellia) romanoides (Douvillé) from Swifts Hill, B,

09969\and‘3troud Hill, BMNH.C9974 and OUM.J37882, together make up a fauna
similar to that recorded from the 'ovalis bed'! of Dundry Hill, near Bristol
- (Parsons, 1974, p.169). The Windrush Member is also the inferred type

horizon of Witchellia ('Zurophorites!) zumophorus (Buckman, 1909-30,

. P1-341).

In the Stroudkarea, the uppermost part of the Lower~Trigonia-grit
has also yielded ovalis subzone ammonites. These include S. (F.) aff,
fiseilobata, CP3343 from the Frith quarry (Buckman, 3895, P.399, bed 7)

and S. (2Euhoploceras) aff. acanthera (Buckman), CP34?77, from a similar

horizon at the Frampton Mansell railvay cutting (see Fig.3).

The~1aeviuscu1a gubzone

 Much of the Notgrova Member is v1rtua11y unfossllzferous. Only one
| ammonlte has been prevxoasly recorded from thls dey631t, a,speclmen of
8. (F.) aff. nva’i,is from &&nttlr.gtm (spo1}212, Buckman, 1897, p.608), |

' whllst I have collected S, (Q“u%apﬁaceras) &p. CP}ééﬁ, fram the tc§ 10 em

‘of th15 unlt at the flrat cutt;ng west of Notgrove.~ The ex&ct age cf tha
“above specimen& must remaxn in doubt, ‘and they may well be of 23§5£§
: subzone age. ln direct contrast, the thin and hlghly restrxeteé harzzon,
» the 'Perna bed' or '&itchellza Grit? of the 'Cleeve Hzll bedﬁ* Fas s

prmduced exteqslve ammonlte faunas from two localitiés'f ?allxng Bagk
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quarry, Cleeve Hill and Cold Comfort Farm. Ammonites from the latter

include; Fmileia (Emileia) aff. brocchii(Sow.), IGS5.8077; E. (Otoites)

cf. fortis, CP3664; Witchellia (W.) patefactor Buckman, holotype -
IGS.47195 and OUM.J37866-9; W. (W.) glavea Buckman, OUM.J37874 and
37872, W. (W.) cf. sutneri (Branco), RUGC.S3140 and Shirbuirnia, cf.
platymorpha (Buckman), OUM.J37876-7; whilst Rolling Bank has produced
We (W.) sp., OUM.J37881 and 37878, W. (Pelekodites) sp. OUM.J37880,

Shirbuirna cf. stephani (Buckman), BMNH. C76772; S. aff. superba (Buckman),

BMNH. C76771 and S. cf. trigonata (Qu.), OUM.J37879. These faunas are
largely identical to that recorded from the 'green-grained marl'! of Oborne,
Dorset (Buckman, 1893, p.500Q, bed 9), which is to be correlated with the

top of the laeviuscula Zone and subzone (Parsons, 1974, p.176).

The Notgrove Member is probably represented in some parts of the
Cotswolds by a thin (~0.50m), highly bored limesfoae,'variously called the
*Pitching! or 'Bored bed! (Buckman, 1893,‘p.512). ‘This is the type

horizon of W. (W.) pavimentarius (Buckman), holotype - IGS.49330, as has

been conflrmed by the locatzou of in sltu topotypes, cp2125, and 2?2?,

from Leckhampton (loc. c1t., bed 3).

kThe‘EgggiiAZdné
Only one ammonlte is &eflnltely known to have been collected in sxtu e
from the upper part of the leeve Hlll beds‘ Thls was . the specmmen of
Skirroceras aff. legtouvrals Buckman, GUL.J10801 coll&cted from. bed III 1, ,
Rolling Bank quarry (Buckman, 189?, p.éD?). However. ‘other ammanxtes ey

“probably from this hnr;zaﬂ, a”luﬁlng Fm;lema (Dmilela) ef, bnlllyerﬁ'T““'

\ Buckman, CP.3665, E. (E.) afr. pseudnmultif1da Haubeaga‘ Eﬁ*ﬂ cya&g@, and
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E. (E.) vagabunda Buckman, holotype - IGS.49313 (cf. Arkell, 1951-9,
P.15), would indicate a correlation with the sauzei Zone 'Brown iron-

shot' of Dundry Hill, Bristol (Parsons, 1979).

The garantiana Zone, acris subzone

Ammonites are not uncommon in the Upper-Trigonia-grit, and specimens

of Strenoceras (Garantiana) spp. have been found at: Cleeve Hill, BMNH.

€8822 and €80971; Harford cutting, BMNH.C79330-1, (Parsons, 1976, bed 11);
Leckhampton Hill, L11193; Rodborough Hill, BMNH. CB8839; Selsey Hill
(50826026), IGS.GSM25134, BUGM.3396; Stantonbury Hill (8T673636), Cbho82
(Tutcher, 1903, p.162) and Stroud Hill (Buckman, 1895,‘p.395)._ The latter
specimen came from an horizon which Witchell (1882, p.60) correlated with
the 'Upper coral bed'!, There is no reliable evidence to suggest‘that the
'Uﬁper coral bed'ris any younger than the garantiana Zone. -The specimens

of Lissoceras psilodiscum (Schioénbach) from Wotton-under-Edge, RUGC.J523,

(Richardscn, 1910a, pp.103~4)band Stantonbury Hill (Tutcher, 1903, p.163),
BUGH. 89, which Buckman (in Tutcher, 1903, p.163) considered as 1n&1cat1ng
a’ gark1nson1 Zone, truellei subzone age for this bcrzzen are ﬁot diagnostic,
Thls spec1es ranpes throughout the Lpper Ba30c1an from the garantxana*%one

(Parsons, 1975, bed 13) up into the Bathanlan (Kryatyn, 19?2, p.249)‘

Other amm0n1t95 from the Epper-Trlganlaagrlt 1nclude Parkinsmnla rarecostata

(Buckman) from Long Mood, utreud, EMNH. 09171- P. cf. subarletxs Wetzel,

CP3244 razlway cutting west of Nutgrove (SP98)209). L&ptﬁ&pﬁinctps aff.

meseres (Buckman) BUGX.3396 &nd L. sp. B! 33.6869?2 froﬂ Nlbley Kﬁall

.:(ST7&3956), Gadomltes (Polvnlectxtes) cf. Eravz?zs (wéstermanni frﬁm Hpten

- Cheyney (ST694699) ﬁDG .3389~3}“2,‘( P cf. llﬂﬁuafnrus, Ezchar&sou,_
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1910a, p.90); Oppelia (0.) aff. subcostata (J. Buckman), from Brimps-

field, (50921125), RUGC.R3074, (Richardson, 1903, p.337) and Leptosphinctes

5p., BMIH.C9178 from Mount Surat, Rodborough. All these ammonites would
support a correlation with the acris subzone of the garantiana Zone, as
with the tAstarte bed! of south Dorset (Parsons, 1975a, fig.2). There is
thus no evidencé‘for the presencé of any representatives of the bulk of

the garantiana Zone (= dichotoma, subraranti and tetragona aubzones).

The parkinsoni Zone, bomfordi subzone

Members of the genus Parkinsonia are not uncommon in thé Clypeus-

grit. Specimens from this horizon include: Parkinsonia (Parkinsonia)

cf. crassa Nicolééco (cf. Arkell, 1951-9, text fig.58), from, Harford
cutting, BMNH.CE821 and cP2748; Roun&hillkFoxecovert (SP130219), CP2835,
and Fawler (SPﬁ?é??}), oUM.,J1187-8: Parkinsonia (2.)‘eimen8is (Buckman,
1909-30, non Wetzel), ffdmuRouﬁdﬁiil Fbx-cqvért, P. Hackling collection
and Harford cutting, CP2940; P; (P;)‘bomfmfdi Arkell, frém Fawler, OUM.
J1180 and Upper Goberley (probably the Seven Sprlﬁgs quarry, Richardson,
1933, p.26), BMEH.C&S&S; P. (*0krib1tes) aff. Egrklnsanl {Buckmaq 1909~
20, non Sow.),’from‘ﬁarford cuttzng, CP3134,’ the first cuttinv west of
Notgrove, CP2837 and thtle Tew (SP372 290), IGS AH}?.’ T%Pse awmoaztes
suggest a correlatzon with the b@m*arﬁz subzane Qf the‘Barklnson Zone.
However, the dlstrlbutaan of the Parkxnsonlds is atlll very badly known,
and further wcrk is needed on tha stratigra§hy of the Dorset 23rk1nson

ﬁZone, before any reliable, &etalled carrei&tzaﬁs can be mad&.
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CORRELATION OF THE COTSWOLD BAJOCIAN ROCKS

The corrélation of the constituent Members of the Hartley Hill
Formation is'straightforward. Apart from minor changes in nomenclature,
the correlatidn summarised in figure 3 is essentially the same as that
put forward by Buckman (1895 and 1901) and Arkell (1933). There are
however,more probléma with the correlation of parts of the Stroud Forma-
tion in the south Cotswolds. A summary of the correlation suggested here
is shovm in figure 5. This differs in some important respects from that
put forward By Richardson (1907b, pp.386-8 and 420-2, Tab,1 and fig.h;
1916, p.h8s), who suggested a more complex sequénce, see figure &,
Richardson considered the 'Dundry and Doulting Freestones! as distinct

deposits and hence recognized the following horizons in the Mendip/south

Cotswold distriet:

( Rubbly beds

¢
( Anabacia Limestones
(

'Top beds! = ( Doulting utone

Upper Coral'bed

2 Lo T

! Dundry Freestoﬁe
o

o ﬁpperkTrlﬁanxa Grit

Uhfortunately this éucce5¢xoﬁ is largely artif1c1al, aa it is the result
of mzs-correlatlon between three dszerent areas (the Doult&ng dlBtrlct,
the Cotswolds and Dundry Hlll). ho slngie lacalzty has been descrlbed

_ Whlch has ahewn canv1nc1nw axposures af all of the above dep051t5.
imxlst there is an ares of o?eralap betwees the Cat&wold and Mendlp

dlstrxcts, wblch allows a degree Of lithastratlgrapﬁlc cerrelat;aﬂ, the

isolation of Dundry ?111 demands the use of blostratigraphxc methaas, as
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it is impossible to trace the lateral variation of these beds.

Unhappily Richardson in the latter case relied heavily on the evidence
of facies controlled faunas, such as that from the 'Upper coral bed!
(Richardson, 1907b, p.387). This led him to make correlations which are

now at variance with the ammonite evidence.

The Doulting dlstrlct
In the Doulting railway cutting (ST5142h4), the Inferior Oolite is

represented by the 'Anabacia Limestones', 'Doulting beds' and by a basal
conglomerate - the 'Doulting Conglomerate! (Richardson, 1907b, p.390).
Richardson (op. cit., p.386), considered that the 'Conglomerate bed! was

to be correlated with the 'Upper Trigonia Grit' (garantiana hemera), the
'Doulting beds! with the 'Clypeus Grit! (truellei hemera) and the 'Anabacia
Limestone! with the 'White Oolite' of Stroud (prefgggggg,hemera), although
he had little or no smmonite ev1ﬁence for these assumptions,  These.
correlatlons made the presence of an unccnformlty necessary between the
'Doultlng beds! aﬂd the tConglomerate bed', in order to explaln the

absence of the ’Dundry Freestone! and the 'Upper coral bed! at,Dpulting -
see Fig.h.

Recent work has changed this 1nterpretati0n. The ‘baulting'Ccﬁ~~

own to be of subfurcatum Zone age, whzlst ammanites
indicating the presence of the garantiana Zone have been found in the -
'Ragstone"(Parsans,'§9?5a), that is the basal part of tha 'Dou1t1ng

beds' (Rlchardson, 1907b, p,395}. More is aaw'alsa;kncwn‘af‘the"gmmonite,

dlstrlbution withln the 'Anabac;a L1mestcnes' It is evidént that the”'

parkinsoni/zigzas

ag Eeral baupdary falls wlthln these beds, and that the ‘»



lower half of the 'Anabacia Limestones' is to be correlated with the
bomfordi subzone of the parkinsoni Zone (Arkell, 1951-9, p.155; Torrens,
1969, p.B19). Since they fall between rocks of known garantiana and
upper parkinsoni Zone age, it is logical to expect the bulk of the upper
'Doulting beds' to be parkinsoni Zone, truellei subzone in age. This is
partly confirmed by the rare ammonites which are thought to be from this

horizon: Parkinsonia cf. dorsetensis (Wright), Mells station cutting
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(87710515, Richardson, 19070, p.4#05); Bigotites cf. lanquinei (Nicolesco),

BUGM. 3401, Great Elm, Vallis Vale; Prorsisphinctes sp., BUGM.13459, Vallis

Vale and Parkinsonia cf. pseudoparkinsoni, Wetzel BUGM.87, Holway.

The Dundry district

- Richardson never published any detailed account of the Dundry
Inferior Oélite, and it is evident from his references to Dundry, that
he relied heavily on Buckman's work (Buckman and Wilson, 1896)5 The
succession of bedsywithin the Stroud Formation on Dundry‘is apparently
simple, but it has been confused by ﬁaor éxposurea and‘a high’dégrée of
cambering. The beﬁs iﬁyqaestiaa,“the tCoralline beds', the Dundry Free-
stone and the bas&l; Maes Knoll Canglomeréte;~are poor in ammonites and
hence'difficult'tcidate.’ Buckman found sufficient ammonites to indicate
a garantlana hemera age for the Maes Kaoll Conglemerate. but abave this
any correlation was pure canjvcture (Backman and Wllson, 7890. Tab, IV).
Buckman suggested that the Dundry Freestsne ané ‘Coralllne beds' mxght
‘be the equlvalent of the iﬁ}ggpus Grit' aﬁd the 'thte Oolite' of Straud

?eSpectively (ﬂn. cite, Tab V).

Rlcharéson made several amendments te theae supgestians, sznee he
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considered’that the micro-fauna from the 'Coralline beds', particularly
the micro-morphic brachiopods, indicated a correlation with the 'Upper
coral bed' of the Cotswolds (Richardson, 1907b, p.387). If this were
s0, then in a complete succession, the Dundry Freestone would have to

be stratigraphically lower than the *Doulting Freestone'!, and separated
from it by the 'Upper coral bed', or its equivalents, see figure L,

The facies controlled faunas from these coral beds were thus the only
evidence for the duplication of the Freestone beds in Richardson's inter-
pretation of the upper Inferior Oolite succession. Unfortunately only a
few additional ammonites have subsequently been collected from these
Dundry beds. Apart from the specimens of Garantiana recorded from the
Maes Knoll Conglomerate (Buckman and Wilson, 1896, Tab.V), the specimens

of Strenoceras (Pseudogarantiana) aff. dichotoma (Bentz), from Maes Knoll

(ST598661), Cbk963, and of Parkinsonia rarecostata from the West End of

Dundry Hill (STS53670), BUGM.3397, and Rackledown quarry {(ST572654),
cuhg62, all confzrm that this horizon is to be correlated with the acris
subzone of the gﬁrantxana,Zone (Parsons, 1979). Ammonltea are extremely

uncommon above this horizon and include; - Parkinsonia cf. parkinsoni

(Wetzel non Sow.) from 1.0m above the best freestone beds on Dundry Down,

BUGM, 15458', Parkinsonia parkinsoﬂi (Buckman non Sow.), Cbk961,‘frgm.

Dundry/village and Blgot1tes ¢f. tuberculatus (Nlcolesce), Cbh9s59, frem

a freestone quarry at West Durdry. These ammonztes suggest a corral&txon

of the Dundry Freestone with the Egggiggggi Zone and pass;bly thh the

truelle1,suhzane. A1l that can be said of the 'Coralline beds' 1& that

they are Egrkihgsn1 Zone, and prohabiy just pQStﬁEZEE&&Ei subzaae in age,

The . two ammonites known. from the latter harizoa*i Lentaaphlnct@& sp.,

South Maln-read quarry (STSG?bﬁB), Cb4993, and Cadmm1tes (Palyp]ectitﬁs)
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aff. gracile (Westermann), Rackledown quarry, Cb4994; are unfortunately

too small and badly preserved to give a precise correlation.

The South Cotswolds

The upper Inferior Oolite exhibits typical Cotswold facies as far
south as Chipping Sodbury. South of this point these horizons gradually
assume their Mendip characteristics, with a decline in the amount of
oolitic limestones present, associated with a marked relative increase
in bioclastic material. Richardson (1910a), because of the rarity of
ammonites, was forced to use lithostratigraphic methods, supported by the
closely relatedkfacies_controlled faunas of bivalves, brachiopods and
echinoderms, to correlate these highly variable beds. He considered
that the 'Upper Trigonia Grit! persisted as far as the Mendips, whilst
the 'Ddulting beds! and 'Anabacia limestones' were the equivalent of the
'Clypeus Gfit' and "Stroud, 'White Oclite! respectively (Riéhardacn, 1910a,
pp.85-7), - see figure k. Richardson had‘littlé,or no ammonite evidence
to suppoét'thes& coérelaticns,fand-unfortunately,this situation has shown
little subsequent improvement. Fost of the ammonltes which have been
fcund between Bath and the Mendips are either of lamited 5tr&tigraph1c
‘ smpniflcance, or poorly locallzed.~ The most valuable ammonlte fauna has
came from the brown, crlpoxdal‘ ferruglneﬂs, slxghtly &e—calcifled limeu,

stone, which is the undcubted lateral equlvalent of the: Bpper«Tr;gonxa~

grit, Speclmens from thxa horxzan 1nclu&e‘ Streneceraﬁ (Garantiana) BD.
Dunkerton (s'r'?oe589), me% 86 (Tutcher and Trueman, 1925, p.ﬁa&), 8. (g
ef. parantiana, Midford Raxlway euttzrg, (Rlchardaan, 1916b, P. ?83, s.-

@. ) Earant:ana, Cb&96&, S.,(G.) cf. gggggglggg (Pavxa non: d‘@*b.},

Cb4965, s, (G ) sp' Cb&Q@? and S. (Preuaayarantiana) cf. minima (W9tz&l),,
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Cblto66, Limpley Stoke and Murhill, Bath (ST782612-795607); Parkinsonia

rectangularis (Wetzel), Viaduct quarry, Limpley Stoke, Cb4960 and S. (G.)

5p., Stantonbury Hill, Cb4982: all of which indicate a correlation with

the acris subzone of the garantiana Zone.

Correlation of the Doulting, Dundry and south'¢otswold districts

Using thé ammdéitekavidence it is possible to produce a simple
interpretation of the Stroud Furmatibn in the south Cotswolds - Bee
figure 5. First the 'Doulting Conglomerate!, with its Subfufcatum Zone
fauna is unlque, as 1t has no known Cotswold or Dundry equlvalents.
Secondly the garantlana Zone beds are the most easzly correlated since
ammonites of this age have been found 1n‘the’Cotswold Upper-Trigonia-grit,
the Dundry Maés Knoll Conglémerate and in the Dculting 'Ragstone', The
latter recordithus totally vdiscr'edit’s ) Richardson' interpretatian
(see  Text figure 4) of the correlation of these
beds , since the Dwadryl?st.j 13:ugguestionably;postuggrant:ana,Zoné in
age, Such evidéﬁce’és'és available wouid suggest that much of the

'Doulting Freestona' sensu stricto, is truellei subzone in age., Since

the 'Doulting? and Dundry Freestones are thus possibly of the same gub~-
Zonal age, occur in jdentical atratigraphic paaitians resting discohform~
ably on garantiana Zane rccks, &ﬁﬁ sxnce no lccality has been conVIﬂGln?ly

recorded at which they are both preserved. it wauld seemn unnecassary to

Waintain them as dl&txnct stratigraphlc un1ts.: As the Dundry Stone or

Freestone has priority, it ‘tas been re-defined as a rorm&l Member of the
Stroud Fcrmation (Parsans, 1“79) thh Dundry Down quarry (STﬁ“Eééa},

Dundry as {ts type 1scality, where it consists of & ﬁm of masclve blo laau‘



Y:AMMONITE HORIZON . _.____.__-—/4 5
// R —— TR0 75 : = ":

— A4 WHITE QOLITE ;
___.....-«'v""/?’ ity Sl=
) Val] i .
ANABACIA 'v: _—— | CLYPEUS-GRIT VIZQ
LIMESTONESY! CORALLINE BEDS | g2
v N
wis

Dou;rmo\:uunoav =

FREESTONES =

| “UPPER-CORAL

- "" - BED” =
A 1 TS0E GETUIE W WY ! b
" UPPER-TRIGCNIA-GRIT <
v :V/""‘""“'\ Y _ T } M o
g;‘
“RAGSTONE" o
p
fow
S
? / &
- owms CONGLOMERATE 40 Kem, g
HH{:;;HH BRNEEE HH‘MHHU'*_,&
a GULTING  DUNCRY  MIDFORD RODBGROUGH NOTGROVE

Figure 5o

A schamatic correlation of the Uprer Bajocian,

Stroud Formation in the lendips and south Cotswolds,



248

tic limestone.

The Clypeus-grit Member of the Cotswolds can be correlated with a
basal part of the 'Anabacia Limestones', since they both contain bomfordi
subzone faunas. Taking their relative position into account, it is
1ike1y that the fCoralline beds' are also to be correlated with this
subzone, although this needs to be confirmed by the location of further
in situ ammonites. This latter correlation is’partly substantiated by
the rare occurrence in the *Coralline beds' of the characteristic echinoid

Clypeus ploti Klein (T. Fry, pers. come, 1974). There is thus probably a

disconformity over much of the Cotswolds between the Clypeus-grit and
Upper-Trigonia-grit Members, which marks the position of the absent
Doulting/Dundry Freestones (Parsons, 19?9). The so~-called 'Upper coral
bed? is of limited stratigraphic significance. It is probably of
garantiana Zone age in the Stroud district, but elsevhere, such as
Timsbury Sleight (Richardson, 1907b, p.#13), it could be of any age.
There is no stratigraphic valu¢ to the debris preduced‘by the erosion of

corals and their associated facies fauna. These correlations are

sumarized in figure 5. It wust houever be stressed that this is at111

only a provisional interpretation, which must be followed up by further

in situ ammonite collection.
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SULMARY

A resuné of previous work on the stratigraphy of ihe
Scarborough Formation (Bajocian Stage, l'iddle Jurassic) and an
analysis of its ammonite faunas are given. It is shown that the
upper part of the Scarborough Formation spans the Romani,
Humphriesianum and Blagdeni subzones of the Humphriesianum Zone,
whilst the lower part is to be correlated with a lower, but as yet
unspecifiable Zone. The Lithostratigraphy of this Formation is
described, several new, formal lithostratigraphic units are
introduced (the Hundale shale, the Ravenscar Shale and the White
Hzb 'Iron-stone! Nembers) and the main coastal exposures of this
Formation at Gristhorpe, Scarborough, Cloughton and Ravenscar are

deseribed,



I. INTRCDUCTIVH

The Jurassic rochs of North-Dast Yoricshire were some of the
first in the World io be the subject of detailed gscientific study.
In the early part of the Wineteenth Century notable pioneer
geologists such cs W. Smith, A. Sedgwiclh, Je FPhillips, We Williamson,
all left their mari: on the progress of Jurassic Stratigraphy in

Yorkshire. Towards the end of that century however, the focus of
again

Jurassic worliers had shifteéltorards the South of England, and to

the present day this ared of the country has been the nmore intencely

gtudied, often at the expense of other districts. This picture of

fa
Y

relative neglect of the Yorisshire Jurassic, is true of the

varticular horizon which is the subject of this paperj the

Scerborough Formation, (Kiddle Jurassic, Bajocian Stage) - see

Table 1. Our knowledge of the stratigraphy of this unit, as based

on well localised ammonite collections, has not improved since

Williamson's wori: of 1840, Whilst it 1s irue to say that ammonites

are not common in this marine intercalation within the largely non-

. " PR 1y Taminoyn L Ynoxw N 5
marine 'Deltaic Series' (Ravenscar Groud, Bemingway & Knox, 1973), &

careful search of the nore exien

*

sive exposures of the Scarborough

beds, will not ususlly £0 unrewardeds Sincey 28 I heve said, large

reas of exposure are needed, in order 1o ‘ﬁhortea the Od&a‘ of

* . vy o . - ‘xv Y -~
finging an in situ ammoniie, only the cozstal expogures are o1 &nJ

a1 ~ oy 4. 0F these, the ¢ mocures at
real value for gtratlgraphza worke OX thebos the G?QQ ures q

; c - . AP o S E ‘ ¥ ‘-'-‘u ¥y ol
Revenscar, pundale Point (ﬁloughﬁﬁn)i White Kab (sagrbe@suﬁﬁ) ans

~ ‘ . Lo . o e r*s‘:?A
Gristhorpe Bay ere the most extensive &3&,&Q?3351313,(5ﬁe Texi

Tige 1) and ere Geccriled Lercs ;
, R LT N e A ewavious piratigraphic
The following aoosund BUIEES b Sadeaihehatin g #



[ Scalby Formation

Scarborough Formation

Ravenscar Gristhorpe Member
{ Cloughton Formation Lebberston Member
Group Sycarham Moember
Lller Beck Formation
| Saltwick Formation
Table 1.

, '  The lithastratigraphic subdivisions of the
Ravenscar Group in northeecast Yorkshire, after llemingway and

Knox (1973).
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work on these beds, as well s giving details of the relevant
ammonites in existing Nuseum collections, my own collections and
those of M. Bradshaw, G. Farrow, Professor P.C. Sylvester~Bradley
and J.K. Wright, Thece new ammonite records have enabled a more
detailed correlation to be made of the Scarboroush Formation and
have made the tasl of lithostratigraphic sub&ivision that nmuch

eagsier,

II, [ISTORY OF FREVIGUS RSSZARCH

The marine horizons Within the Ravensear Group are relatively
thin, and escaped the notice of many of the earlier workers, who
grouped &1l of the non-marine sandstones together. Thus Conybeare
and Phillips (1822) correlated 2ll of these beds with the Inferior
Colite - Fuller's Barth series and Sedgwiék (1825), vho recorded

specimens of 'Perna', Trisonia and ‘*Aviculal from what were later to

be lmown as the Scarborough Beds of ﬁhiie N&h; (Sedgwick, 1826;
Pe357), included them all within his 'Newer Coal Formation', (gg,
cit. p.353);] It waes John Phillips who gave the first deiniled
description of the ucarborauu Forﬁatlon, hhlch he variously celled

the’Bath Oolite or’Grey Limestones, (Phillips, 1829, p.ld@),,and‘wha

recorded the first ammonite from this horizonj 'Ammonites (Tolocﬁrcg)

blardoni Sowerby, from White Hab, (op._cite p.152). In aﬁiﬁe of

récordiﬁf this tj?leul Eagcc ammcnite'spéciés, hzl ’ vas able

to st“te ~ "ﬁha Gre lee¢t one cf the Yorikshire Coast is quaeval

with the ﬁreat or X 6&1& aozﬁta of Sath (100. Clt )e In the second

edition of his fI1lust atiaﬁg'af the Gaology,cf’?ark&hiref, Phillips

(183)), gave a 1gw mg“& det ils of the Scarbarmu@h’%g&ﬁg but

TPOurked no fariher &Wﬁ@niic
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Williemson (1840) gave a detailed section of what he called
the'Great or Bath Qolitey of White Nab, Scarborough, and also pave
the Tirst well localised records of ammonites from this horizons

citing 'Ammonitest! blagdeni from hie bed de and more rarely fronm

bed £, (Williamson, 1840, pp.231-3). This last account is one of
the most important works on the Scarborough beds, and Williamson's
section is repeated, in a slightly modified form, by several
subsequent suthors. MNorris and Lycett (1851-5) in their famous
monograph continued to include the Scarborough beds within their
conocept of the Great Colite, in spite of their comment that they
"possess few mineral features which serve to connect them with their
supposed ecguivalent in Gloucestershire" (Morris & Lycett, 1851-5,

peVI). Apart from specimens of Belemnites giganteus and A. blagdeni,

Horris and Lycett figure one ammonite of real interest from the

Scarborough beds, A. braikenridsi, which was forwarded to them under

the manuvseript nome Ae. trintolemus, by Bean. This latter specific

s

name was rejected hj them, but was subsequently resurrected by

Buclman,(1912).

Oppel (1856) was asble to anticipate Wrighi's correlation of the

fx) vyt

Searborough beds, with the Inferior Colite of Souﬁhern uAflanﬁ, when
he stated (ov. cit. 9.343) - "I en Coﬁvxnoed that Phillip's Cave
Oolitha (or Bath or Great Qalite) is;eﬂtiralyﬂi@eﬂtlcﬂlvﬁith the A.

humnhriesianus schio%an‘sf cther areag® and recorded ihe following

‘ﬁalemnites' "1rantaua,

from Scarhorcubh to support this ccrclu iong.

1unn Ty und A. muaocrvwatuﬁ ng&l. Phlllips

blaﬂdnni A, hxwﬁhr1eu

hovever still stuck 1o nis correlat on w;th the! Lath colita (Phillips,

1858) and 1t was not until the ?bﬁlicﬁtiﬁﬁ 02 Vright's paper. (ae60),
that gé oS Wiiiéng to admit his 9:r¢r i;gg.s;1 3;§aEri£h§«haaj f
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lately placed before the Society a proposal to assign to the
Inferior Colite a portion of the sandy, shaly, irony and calcaraois
bads which Professor liorris and myself refer 1t0 ¢.e. the GQreat
Golite of Baths eees In the section referred to, between unequivical
Lias and unequivical Cornbrash, there have been gathered very few

amnoniteseseese In addition to Thmmonites! blacsdeni, which wag

found at Gristhorpe so long ago, the diligent naturalists of

Scarborough have collected eeses A. murchisonae ..., A, humphrey-

sianus and A. parkinsoni seees which makes the palaconiological
evidence in favour of the slightly greater antiguity of these

Oolitic beds preponderate" (Phillips, 1860, p.x1i). At this time

Phillips also recorded a specimen of A. humphriesisnus, which he hag
found at Gristhorpe in 1855, (op. cit. p. x1ii). Wright, although
finally getting the age of the Scarborough beds correct in fact

added very little to our knowledge of these beds, since he merely

with A« humnhriesianus znd é,

Tepeated Williamson's section;

o

braikenrid-i in addition to A. blagdeni from White lab, (Wright,

We have now reached a lull in the progress of research on the
Scarborouch Formatione. IHudleston, who introduced the term
. : ’ ‘ . . -r’r .
‘Scarboroush limestones) rather than Grey limestones, (Hudlegton,

1874, p.292) and Pox-Strengways (1892, 1904 & 1915) described many

y except for

detailed sections, btut recorded no new anmonites

L RO ; ,
MAmronites laeviugoulus®

R N . ey ) v . ~},‘ T )
(= ? Dorcetensia 8pa )y Lrom Hundale, (hdalﬁﬁtaﬁ’~15@15,?-14?)~f";&~U
_ The honour of recording the first menbors ol the genua

ush beds must go to Drake (1908), who

Dorsetencian froam the Scarbero

Pre-smpted Buckman's identification of material fr ﬁ.ﬁh@;ga?rlﬁﬁ =
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collection by four years. In a short, and totally forgotten note

in the 'Naturalist'!, Dralle recorded two specimens of Dorseiensia

subtecta Buckman from the Scarborough beds of Hundale Point, one
from hig own collection and the other from that of a friend, G.
Sheppard, (Drake, 1908, pp.296=7). In the same paper Drele also

mentions two specimens of Jlormennites braikenridsi macer (Qu.),

which he had collected from the fore-shore at Scarborough., It is

unfortunate that neither Drake nor Buckman (1912) made any atteapt

to give an accurate horizon for these specimens of Dorsetensia

, and it has taken to the present day, to locate the

faunas in situ.

The most importznt stratigraphic work on the Scarborough beds
is undoubtedly that of Richardson (1912), who, in the coupany of

E.T. Paris, had studied in detail the ocuterop of these beds,

Richardson introduced several new, named lithostratigraephic wnits,

Droposed a new name for the whole geriesy the Scerborough beds

y 3 V 4 e . 4
rather than’ Scarbsrsagn lineatone, since there lo in fact very little

limestone present; as well as reuarﬂxn~ several species of

ammonites. Within the‘nain body of him paper Rich&rﬁsan~(1912,

P155) recorded Tniec@vﬁs cQ*aﬂatnﬂ (Qu., non Drug 1&3@), Stevheooar ras

Suhrnren“tum (Ggpal) and Far 15onia spe frﬁm White Habj Whilﬂ% in

n discussed the fsllow;ng spacles S“i““069?aq ?

an Appendix, Buckma

Iriptolemus (Bean mes.), Pelocaras &pe nov.. (n';‘ blardunlformas
TN RSO

(Rodhé)): T.VCOvénatuﬁ'( u.), ﬁteﬁ:ﬁﬁ&gg$&g sﬁbQQTOﬂutﬂﬁ (Q ygl),‘

Stﬂ»heﬁrnrug ef. uleton; (@u.),S. cfe ﬂ?“itﬁ“bﬂ (Qu.), ﬁﬁ?qﬁt*ﬂ ia

rﬁﬁ&ﬁi'and~ﬂ.'1ﬁg iy a0n Q.E., whicﬁ werse eithev xa~inta*pretaulon

T ———————— —

of materlul Previguuli r@cﬁrﬁbﬁ fra “the hcarbwrﬂuwh h@ég, or nnw :

5 Ty '1«5 19 9. INRLEY L
racaréu frgd tho F&n«igw Cw}i&wt} Oy (ﬁhﬂ?ﬁ@ﬁ;rljl%g ??{&;;fw)sr, iﬁ
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Bucknan used the Zonal divigions of the Bajocian established by
Vascle in North Germany, and from the previously cited specimens,

concluded that the Scarborough beds spanned Masclke's Stemmatoceras,

Stephanoceras, Stepheoceras and possibly the basal Teloceras Zones,

(32, Eii‘ p.208). These Zones all fall within Buclman's Blagdeni
hemera, (Buckman, 1910).

rkell's well known synopsis of the British Jurassic, (Arkell,
1933), is positively misleading as for as the Scarborough beds are
concerned. Arkell quoted Buckman's above mentioned ammonite
identifications, and correctly inferred a Blagdeni zone date for
this fauna, (oD. Cites p.221). However, Arkell made the serious
migtake of following Richardson's generalised division of the
Scarborough beds into three main sectionsj an upper shale division,
a middle sandstone division and a loweT limestone division, and

solely on thl» tasxs, made the assumption that all the smmonites

found had come from the lower limesione division. It was not until
1565, that Date, pointed out that the opposite is in fact true, and
that most ammonites. come from the upper portion of the sequence,

(Bate, 1965, p;93). In the Porty years subseunQt to the publicao~-
tion of Richardsonts paper, there has been very little progress in

elucld«tlnw the stratlgraﬂhj of thove bedw. In 1951, Sylvester=

reetnn ig pulchra S.0e from

Bradley racoru@d a single specimen of Do
Honktg walk Wood, HI’ZG&"&GYM (Pe.;f’m"&{;’i“’y, 951,}})‘119), ai’ld since that

pther rbcoﬂuﬁ of Borqetonqi%

time there h“ve Leen various

cf Dorsetensia have been ‘regorded

from the ccast. Hﬂre gpecimens
Prom vaensca (LemrszW“ 33 aley 1969, p.C18), &nd from Hundale

Doint, (Eemingway 33'“i ' 17°3’ g‘if)
In‘1§%3;‘531V63ié?~3ra§19* gave & us f “punmary of the best,



expogures of ihe searboroush bteds, and clted Teloceras blasdenifornis

(Roche) es a typlecal ammonite, £ollewing Cox and Aritell's (1945-50)

Te-identification of the Teloceras tlardeni Sowey figured by Morris

and Lycott, (1851-5, Ple xive fig 3). Other recent publications,
covering the Scarborough Formation include, Farrow's vork on the
trace-fossils, where several unspecified ammonite horizons are

Tecorded in & text figure, (Farrow, 1966, text fige 3)3 DBate's work

on the Ostracod feunap, where, &5 well s giving numerous highly

detailed, measured seciions, he divided the Scarborough Fornation

an upper zone of Glyptocythere scitula

between two Ostracod LONES;

Bate and & lower of G. polits Bate, (Bate, 1965), end Hemingway's

peneral and sedimentological deseripiion of these beds, where he

unfortunately essigned them %o ihe Bathonian Stage (Hemingway In

This ihen has been ithe progIes* o? gtratigraphic research

t is sad to note ithat there have
been no records of ammsxi%es acecurately collected in pitu, fram

TV o . ’ . ’ Q.
“edsured sectiong, nince Willizomoon's WOT of 1840.

-

111, Iszzo-ﬁ*“fa;@mw ¢p TEZ SCARBCROUCH FORMATICN

anzs 10 te éescrlu@& belcw mﬁﬁ sumna r goed in

ey
v o

;“r.
H’
“'@k

The amon

bext £ig, 3, nmay 211 b2 ingluded within ;ha §a£ frxeulaﬁum Zone of
% L s
the Lower Bajocisn,. §~t?368~f“1u L&t“onul vis + on ai thig A

1lasdeni subzone -

Ly
3
o
Rl

g e
: 3 w‘?&‘
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described from the BDasse Alpes of South-Eest France, (Pavia &
Sturani, 1968), but uses pre-exisiing subzonal indices, rather than
any new terminology; thus the Romeni subzone (Haug, 18Y1) = the
Cycloides subzone, (Sturani, 1971).

The stratigraphy of the North German Bajocian, of which the

Yorkshire rocizs are merely a continuation, nmirrors these subdivigions.,

Subzones used Zones of Mascle Zones of Huan,
here 1907 1952

Blagdeni Teloceras - Blagdeni
Humphriesianuna Stepheoceras = Humphriesi

( Sterhanoceras = Unbilicun
Romani (

( stemmatoceras = Coronatun
N0

In the following section specimen nunbers prefixed by CP. refor
to speéimens in the author's collection, and by C. to specimens in
the Scarborough Natural History Kuseﬁm. Secondly any bed numbers
quoted from the Grisfhérye, White Hab and Hundale Point exposures
réfer to the cectiong which Bre re~ﬁesaribéd here, whilst‘ ‘bed

nunbers quoted from'any other sections are malnly those used by
Bate (1965).

(a) The subzone of Dorsatensia romani (Oppel)

The lowest ammonite collected in situ during the course of this

o Y ? .3 Qe C Ppam ] 167
work was a specimen of gtgghaneceras‘(thrrocer“s) EPe quﬂ‘ina lower

part of the Spindle~Thorn Limestone (bed 14), Hundale Point (Nationa
Grid Reference, TA025948), some 0.433. above the top of the Crinoid
Grit, This specimen (CP.3074), which io too sguashed and {ragmentary

o : . o TTer T e 1o the S. (S.) nodosm
: 2 g s o5 mntdan s mrobably belongs he 8. 1S,) nodosuy



(Hyatt) - macrum (Qus emend. Renz) groun, which is i pilcal of the
middle Humphriesiznum Zone in south Qernm any, but which also ocour

s low ag the Romani subzone. ¥From further up in the Spindle~thorr

limestone a single specimen of Dorsetensia sp. has been observed in
bed 18d, but it was too squashed end distorted to facilitate
extraction. Directly above this horizon, in the base of tho

Ravengcar Shale, specimens of Dorsetensia become relatively

abundant., 1In the small ¢liff in the Ravenscar shale, just to the

south of the actual point at Iiundale, specimens of Dorsetensia have
been found at the following heights above the base of bed 20 3 D, o,

deltafalcata (Qu.), + 0.70ms (CP3067); D. cf. liostraca S, Duciman,

+ 147 & + 2490, (CP2645)3 D. of. romani, + 0470, + 2.80 & + 2,90m,
(cp.2223, 2723, 2723 & 9), and D. eppe + 1ol + 2.80m. (CP.2730 &
3064). Similarly on the fore-shore, three, large specimens of D,
liogtraca (CP.2631, 2964 & 2987) were found in the shale reefs at &
similar horizon to those specimens found in the cliff.

Thzs locality at Hundale Foint has in the past been the source

of numerous g§acimeﬁs of Dorsetensiz. Apart from those anmonites

mcntlonud bv Draice (1508), ub1cn were destroyed, along waih the Hull

Huseum in the last Wary the ﬁerries'collectlon, now in the York
museun, containg several specimens of Dorsetensia from Hundale. The

threa’spacimang identified by 5, Ducknan rsm thig oollectlcn, have

been located; since they siiil bear L. Riohar&san's labelse I have

cleanad and aevelﬂpeé these wneezm@ﬁs and they can now. ba nore

kY
i3 u:?aezi

confldently 1dent1f+ed as D. affe Eﬁiﬁﬁi (L?ﬁel)’ B' e¥s 13@
and n, cf,,gubtécgg Se 3UCLMBH, mhich is in ull uccmrd with Luckma%’

Opinmms ( ﬁu,sm ?‘-Jr 131‘., ’Q.c.JZ) mhera are cve*w&;,l othar

hﬁgmen{uyy,‘af Dorsetensia in the I fﬁrriew..

Eﬂeclwenu, maiﬂl

265
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collection, which loox &as thoush they came from the tical reefs at

Fundale and & single specimen of . liostraca in the Scarboroush
-— W T ST L

puseuwn (G.63) also from this locality.
There are no exposures in the Ravenscar Shale south of llundele

and it is significant that no specimens of Dorsetensia have been

found south of this point either, To the north at Ravenscar,

G. Farrow inforas me (pers. come) that the ammonite recorded by him

(Farrow, 1966, p.127), from the vesal 1.0m. of his bed 5B 27 at

Beagt Cliff (UVYI3006), was probably a specimen of Dorsetensia.
Similarly J. Wright has found & calecareous nodule, containing a
o . & [

specimen of Dorsetencie, 2t Ravenscar some 3=4¢0me aboOVe the base of

the came bed (Wright, perse COX. in lit.)e These records are confirmed

by the occurrence of a specimen of D aff., liostraca (cp.2747)

immediately above the horizon rich in Isognomon (Farrow, 1966, p.l127,

bed SB 27), which is 3.5t &bove the top of the Crinoid Grit. The

specimen of D. pulchre 5, Buckman, found by P.0. Sylvester-liradley

is now in the Institute of Geological Sciences! collections (83873).

This specimen, in a clay-stone matrix rich in Walezerinells, was found

&
-

m

in & freshly slipped mass © shale at ﬁank‘g Walk nood, Sneaton,

e () e O . sw,‘ NS i s e o
(1Z876006), and it wes icentified Ly WeJs Arkell. 1t is perhaps &

little fragmentary for p@gitiv& jaentification, but it must Lave come

from the thick phale which here, &p & Rﬁve NFCETy reatu on the Crinoid

4

Crit (Pox-Stransways, 1910y pe4d)e

ko other genera oF samonites have been found within the Raven-

soar Shale at pr;sani. gris contraste miror ngly with the Romani

%,;glggx,,lﬁ?é} and tha %abriéas

L]
1
x‘;s
b
#

ubzone feunss of Dorsel ( hich

(ﬁartan, 1565) whgr@ ;igpgﬁ”sbgyatzi;ammsﬁat@s bru &Luldwdt-

. ) PR W 1
.an sucesssions there &Fe. hoTizons ,?L??h;_-
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are rich in Dorsetensia, often to ithe exclusion of other ammonite

groups (Westermann, 1954, p.23), there is thus no difficulty in

correlating this Ravenscar shale fauna with the Romani subzone,

(v) The subzone of Stevhanocerss humphriesianum (J. de C. Sow.)

1.

The majority of the rest of the ammonites to be recorded here
originate from this subzone.
(i) The 'Lower Belemnite Bed! of White Kab

This, one of the lowest beds visible at White liab (T2059865)
during low tides, talies its name from the common specimens of

L

Hegateuthié elliptica (Riller) to be found (Hndleston, 1374, 1.315),

Stephanoceratid aumonites are relatively common at this horizon (bea

3) and include Stephancceras aff. gibbosunm (s. Buckman), (CP.2410);

S. aff. crassicostatum (Qu. emends Renz), (CP.2975, ex. li. Bradshaw,

& CP. 283L)3 S. of. zieteni (Qu. emend, Renz), (CP.3095) and S. aff.

trintolemus (Bean m.s. emends Se Buciman), (CP.2215). 4 single, very

o M H B " i e 3y o ]
large specimen of $. nsaudo humshriesi kaubeuge (cP 2725), has been

i

~ e o 2 AEATE T e T
found loose at the very base of ihe exposure at White Mab. Exaning-

tion of the mwtrwa of this gpecimen, including comparisons with the

cid of thin ceetiongs, shows that this specimen came from a lower

horizon 3»111, ﬁhaﬁ is bed 2. Hore collectxon is requlre& from thie

horig Qn, ahich 1ﬂ only exwysed at tbe very 1owest tidess 411 of the

above aﬂnonltes would “hﬁﬁcst & oorrelaﬁlon “lth the huzmhrxaﬁxaﬁum

subzone Be BiTay since they are 1dentlcal to tha forms commonly found

at the trpa horlaaﬂ of S pumohriesiamun In n@rﬁh;ﬁqrset {Hnicher &

Falmer, 1?73, y.lls, niddle of bed 4). : o
| Ty - aTrted iu Tert £ ;

The 'Lower Belemnite bed! hos been.coprelateq in Text figure 2,

hobed 3 at Gripth 10rp s Tay, since the latter iﬁ‘tﬁ@‘yrsbablg SOUrCE
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of a specimen of 3. humvphriesianum., This pecimen, which is cne of

the closest I have seen 1o the lectotype, was colleoted by J.
Phillips in 1855 (cited, Phillips, 1860, p.z x1ii), and it is new in

the Cxford University Fuseun (J.16200). Exasination of the natrix

e

2

of this ammonite, which is & dari grey, calcareous, highly fospili-
ferous shale, with a yellow bloom on the weathered surface of ghell
fragments, would sugpest a provenance from bed 3, which has an

identical lithology.

(ii) The 'Black Rock Kodule Bed"
At Black Rocls, Scarborough (TA051870), there are extensive
exposures of this layer of siderite rich clay-stonse nodules, fron

authors have recorded (Teloceras) tAumonites!' blar~deni

which previous

(h1171anaon, 15403 Wright, 1860, & Hudleston, 1874). This layer of

roduleg (bed 7) does yield relatively common specimens of Teloceras,

However,none of those which I have collected, or examined in other

collections, from this horizon are at all close to I. blazdeni, since

they =11 gh@u finer rits, & higher primary rib density, a more

iy
jr3
-

Mounded venter znd a t%inncr whorl section, than is typical of

blardeni, Specimens from this horizon at Black Rock includey T.

of. acuticostotun Ne eisert, (cp.1267); L. aff. frechi (Renz), (CP.lQé@),

énd T. aff, &cntqcﬁg kum,(G'73)a This bed has also produced

&p@aimens of tnwkxng¢ vaoe eoressicostatun {G?.Qé%ﬁ),;wﬁich,%agétkag»

with the {{‘ql@cgrgg’ accg‘vd with & ?GSi'ﬁiQﬂ hl:}.’l U‘g iﬁ’thﬁ
1y us WLth iha mlddie part of the

ARy, T PR S i PRI, A
Humphriesianws subzone ‘for this bed

ne Road-ptone of nﬁrta

:35:

*

Species of Telocerss with & high prinary rlb,ﬁessity;’ﬁimilar
ec ‘ | i)

3 - el ,«4" Ty ey ; g '41 f‘“’f»._‘ﬁi
10 thope recorded above, have been found at hfh““la ?alﬂt' Theso

SR
it Er,izift;}.fﬁm;;g\ﬂ'

H , , R : P i
elude; T, of. lotharinsious (6.72)y fr&; 2eiie %§1 % the




top of the Scarborough Formation, that is approximately bed 22, with

which there is a close match in matrix, and T. cf. acuticostatunm

Weisert (G]d), which was found loose on the beach, but which shows

a similar chocolate~brown,mud-stone matrix, rich in Feleacrinella,

to that of the previous gpecimen.

Specimens of Telocerasg have also been found in siderite rich
nodules &t oiher localities. The ammonites recorded by Farrow (19066,
Text fig. 3), from Gristhorpe Pay and Red Cliff are of thie genus
(Farrow, pers. come.)s Je Wright has recently Tound & spsciuen of
Teloceras in a giderite nodule, at the botiom of the clif?f at
Revenscar (Wright, pers. COfey Eﬁ.lii‘)' This must have come from
the top 5.0m. of the Scarborough Formation, vhere there are layers
of siderite rich nodules (Bate, 1965, p.85, bed 14) -~ sce Text fig.

a
~e

(¢) The subzone of Teloceras blagdeni (J. Sow.)

-k

’ %
The upper part of the wWhite Yab ‘Iron-stones at Scarborough is

of thig age, &3 it yields relatively common specimens of Teloceras,

An inpression of the venter of @

including T. blardeni s. sire

specimen of T. af f, h?afﬁeai has been seen in bed B at White Nab,

whilst in the snaﬁajwcsﬂt ved 9 at Black Rock, specimens of I,

blacdeni (CV.2933) an §,T. £De (CP.%!%S) have bee% oallec%ed. This

latter horizon is the uﬁdoubt”& gource of the numerous, often pquashed,

gnecimens of Telogcerss ‘4o be ﬁeen in V“?l@”b museun c@ll@c ions,
W . .

of tha %sag«cuunber @f T. ¥1q Geni, from

Py

the ¥ ilii ans calleeiiﬁn in the Manche st%y Yuseun (LJ“él) ﬁﬁlﬁ

Specimen of T. £ffe blasdeni in thc‘Scar%w*Ough sewn (V-ii) bas &
i Bile Dol ey \ 4 ‘

: . > ¢ ” , ‘.. oy et » ;1“ =y ¥
‘hard, rust-red cols wr@ matrix, which wﬁglé @“é&ﬂ ? | PTOVE iw“wﬂ
Tbesa avuon tes thus su t ti&te ﬁllizaﬁgawt

from bed B oat L itz séﬁ
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record of !Ammoniten? 2 mdand Pooe his Tad -
Anmonites! bla~deni froam his bed f. (Williameon, 1340,

Pe232).

(a) Stratigraphically unlocalised Ammonites,

“

arborougsh Pormation, ig

The most imporiant

undoubte r tha v vamdisaow ; o
ubtedly the recently re-discovered type specimen of Stevhanocaras

23

trintolemus (Dean mese in Norris & Lycett), (British Museum, - 265%53)
6 .

.

% . % * - - 3 53 3
This gpecimen will be described and refigured at & later date, ang

H
79

all that neeg te said of it ot present, is that its matrix, a daprk

orey mud-stone, weathered to a red colour, and with a Belemnite ang

Beveral gpecinens of Yelea~rinella izbedded; would sucnest a

o} £ & o 4 5 3 5 ‘ 2 .
Provenance from the'Blach Rock nodule bed'; it is undoubtedly
it gnds v 8 .
“Wiphriesisnun Subzone in age.

There cre lerpge nusbters of Scarboroush Formation uﬂﬂ&ﬂlt@” in

Vi 8 nus . S v o
3rious museume throughout the country. The Sedewick Kuseun hag en

¢ . v o, a1l :
*tellent gelection of materisl from this horizon, ecpecizlly that in

3

<
the Lee: onby Q“l*ect‘*“ wvhich includes a fire sgacimen of Dorzetensia

wn Vo

¢ o P, ; " k
2liafulents (3 12587), very sirilar to that Eeaarued Lere ffOﬂ

. ‘ o
HUunde vy . ~ o " i vy 3
ndales  Whilst the Geologicsl Survey bave several specimena of

’{:r(} 3 wle & % . % 3 &3
YPy which probably eriginated

% bred

¢ . : e e 3 Y e T
®llection of se rhorovsh beds matericl is in the Scar%arouﬁh‘}%i&rﬁi e

by s A
Hi 4
Story fupewn, The follewing spe ecimons £Te , all @rnm t“a acarlﬂreﬁiﬁ

*rvx the '5lsck Rns@ naaala zea 3

am@mé.‘ﬁﬁnz.)y ( wis}i Stevhancooran

and T#lnwﬁvaﬂ 3vw§@§ aain

121 in the Searboro »uh :ugaum showed
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Teloceras blagdeni
T. acuticostatum
I aff. frechi

T. lotharingicum
T.sp
Stephanoceras crassicostatum
S. aff. gibbosum
S.aff.triptolemus
S.cf. zieteni

S.cf. pseudohumphriesi
Skirroceras aff. macrum
Dorsetensia liostraca
D.aff.deltafalcata
D.romani

D. subtecta

D. sp.

INOLSINIT
NYOH.-31aNIdS

VOIS NIAVY

31INW3748
H3IMO0T

3NOLS-NOMI,

gVN-31LIHM

S3123dS
JLINONNWY
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no sign of the specimen of'Parizinsonia; recorded by Wright (1860,

pe 29 ) as being in this collection. I have considerable doubis
over the identification of this specimen, which was supposedly from
White Xab. A4s noted by Ducknan (1522 , ».208) the matrix of some
specimens from the Kellaways Rock is very sinilar {o that of the

Scarboroush Formation, and this 'Parkzinsonia' may well have been a

misplaced specimen from this former horizons. The specinen of

* Parkinsonia’ identified from White lab by Richardson, (1912,p.195),

ig still in the Herries collection &t Yori, and 1t proves to be a

squashed fregment of Teloceras. There is no evidence for the

Parlinsoni Zone in the Scarborough Formation, sinilarly there is no

emmonite evidence for any horizon lower than the Romani subzone of

the Hunphriesianun Zone. However, &5 at Hundale Point for example,

there is almost % of the Scarborough Formation below the lowest

gpecimen of Dorsctoug », the occurrence of lower siratigraphic

‘horizons, such as the Sausel Zone, could not be ruled outs The

o] 2

. . : iy P
digtribution of ammonites, as known to the pr csent, ig sunnarised in

ext fl{_‘;- 3a

V. THE LITIC “TRA”I“RAPLY CF TUE SCARBORUUGH FORMATION O
UIE HONTH-EAST YCRESHIRE JOCRS.

The 'tiﬁmemfam 1itbszégicai subdivision of the Scarboroush
gandatone &ﬂd line

stone lel“’th is a ﬁ*O averw31mw11f1caticu.’ %eng of tha 11th0»
H

stratigraphic units ﬁlﬂsuﬁ”ﬁﬁ Perv (ace T@ble ara hl“ﬂl zﬁﬁtieum

lay 'an& quic Iy ﬁlgq%ﬂemr aha irac & 1ater&11y./, h@n “ttezmtina &
’ »,
P ing 1i Aalebi@q, wuuk a3 th@wﬁ

‘S»sk':r
brcud ;ntargretatlaw of rg?%ﬁly CRBRESTS,
of tho carbchVMh Fcrﬁaﬁwgﬁ it isvesgeﬁtialuta~a§?@ §vh;g»;



The Scalby

Formation

The Scarborough

Formation

The
The
The
The
The
The

The

'"Transition Shales' (0.,0~3.5m.)

White Nab 'Iron~stone! member (0.0-2,0m,)
Lambfold-hill Grit member (0,0-3,0m.)
Ravenscar Shale member (0,0-36m,)
Spindle-Thorn lLimestone member (0.0-4,0m.)
Crinoid Grit member (0.0-«%,5m,)

Hundale Shale member (0.0<5,0m,)

The Gristhorpe

mewmber

Table 2

The constituent members of the Scarborough

Yormation in the north-cast Yorkshire loors,
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stratigraphic framework against vhich to correlate the various beds.
A step in this direction was made by Pate, whose two ostracod zones
demonstrated the essentiazlly isochronous nature of the 'Crinoid
Gritt, (Bate, 96;, toxt figse 2 & 3)e A study of existing anmonite
horigzons would indicate that there ere two other isochronous beds,
the units here called the Ravenscar Shale HMember and the White Xab
*Ironstone Lember. Using these three horizons it is possible to

produce a slightly more acourate picture of the variations in litho-

5

facies - see text fige 4. The lithostratigraphic divisions described
below are only of any value 10 the east of Rye Dale and Rievaulx,
since elsewhere there is more linmited biostratigraphic control and
far greater variation in lithology. It is to be noted that the
lithostratigraphic schene suppested here is gtill only provisional,
as more work, particularly on the inland sections, is needed.

The Scarborough beds have Tecently been elevated to the formal
rank of a Fc“ﬂaﬁion within the Ravenscar Group (Beningway & Knox,
1973, p.533). Following ihe recommendations of the Geolog 1c¢1

Society of London (liarland ot ale, 1972), formal subdivision of these

* ) - s ‘ 523 '
beds is thus here underia tren at the level of ‘'member'.

(&) The Hundale Shale Membels

' ey LY ¥ ok
The lowest msrzve horzaen wwthim the Scarborough: Eowaa ion goen

on the coasty consists of & ceries of sondy shales and Galﬂ&*ﬁcuﬂ

W

best ﬁxpgggﬁ at gﬁﬁéﬁle oint, the tgne looalltv for thia new lltho-

stratigraphic unit (heﬁﬂ ?uu) The age of these teds *E’QQthfuly

since no amm@nit have Teen $cmaé, tud it must be p pre-Humphriesianu

ot X “'¢ /5 ds are often
Zone, and is most lxﬁel"’ﬁau“ez Zone in &gee Vﬁhe ¢ beds &re ¢t§§ |

ﬁh@ent lﬂlmﬁ&, but RAQTG prewc t, such ag at ngmlru Gill (ﬁﬁiﬂy‘lﬁﬁp;



Pe91,y bed 1), they tend to be more calcarecous, and nearer to a pure
limestone, This unit is some 5me thick at Hundale, and has a very
similar thickness at Ravenscar, where there are some ihin sandetone
beds present. The cccurrence of these sandstiones is not unusual,

since around the edge of the basin of deposition of the Scarborough

Formation sandstones are predominant ati almost all horizons, (Bate,
19b5’ P-‘I)6) .

(b) The Crinoid Grit lemberT.
This term wes used by Richardson (1912, 1.195) to describe the

sandstone, rich in comninuted crinoid debris, which occurs tovarde

the mldule of the gearboroush beds. Whilst it is most typically
the tgp( PQ(CQIt}_‘

developed inland, as around ;elrsley Moor, (Bogmire Gill LBMte, 1365,

91, bed 2, = 3e5me thick) there is & good thickness of the Crinoid

Crit on the Cosst at Ravenscar and Hundale points At the latter

locality it is some 2. thick, with many crinoid os aicles in the

upper pori, and with prominent ripple markea surfaces towards the

(c) The anlnule herﬁ Linestone lember.

Thlu llmegtcpa overlze» ibe 'GTAﬁﬂld Grit' in the main part of

the Yorkéhiré moors, arouné Syauﬁton and‘East Noors and it was onee

we11 seen in an al& uarry at Spin &1e~;hown, tae type looalxty’

(s ?17y2u - Ric ards 0u§;l§12, }[), yhmre it i abopt “mf;thlék‘

Althouzh Richara on’ 1Virmwuced thls terﬂ for the inla nd 11ma uone
OGGurreﬂces (1ac cit;)g' zera are »ﬁaly imaaisueQ_ and. hlphlj

0:-?"

. Oalcgreoﬁfs }.ﬁué"' ‘tcﬂ"xﬁu &-{ hg 8 3101‘14,;071 OT‘. ‘the GQu&?f., (Eiaf}d(&lg’

© beds 13-19).
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(d) The Ravenscar Shale Lember

This term ig introduced here for the thichk ghe le wnit with
highly fossiliferous nodules, which is so well geen on the coast at
Hundale point and Ravensear cliffs., Although it is probably best
exposed at these two localities, where it has vieldeqd diagmostic
ammonites, proving it to be Romani subzone, Eﬁmphriesianum Zone in
age the Ravenscar Shale is at its thickest in the region of Ia wrland
Beclr and Parndale, where the survey recorded over 3i8m, of shale,
(Fox~Strangways, Reid & Barrow, 1885, p.40). Although thicker at
inland localities, exposures are not good, end the most complets
expogsures are at Hundale and Ravenscar, and the latter, where thevo

are gome 13.5me of Ravenscar Shale, m2y be taken as the iype locality -

see Date 1965, p.85, beds 12 & 13.

(e) The LambfoldeHill Grit Member
This name was introduced by Richardson (1912, p.197) for a

sandatone in the upper pari of the Scarborough Formation, at Lambfolg

Hill, Pockley Hoor, (SE 615245), where it forms an insos ant topow

graphic feature. This unit is well exposed in Bogmire Gil},~n8&r the

typa 1eoa1ity, uhera 1t is 3,0 m. thick, (Bate, 196;, PeI1, bed 5)

and may be iruc%d iaternlttently eastwards as far ag Bloo r Beok

(sz 945981), vhore beds 13-15 (Bate, 1965) probublv represent a
"feath@r‘edgé';’ » '

() mbe %hzte Fab ‘Iranstone‘ V %ner

At %h‘tg Nab aﬁi Eiﬁaﬁ‘ﬁuc“ gcarbarcugh there ave c;tenﬁive

exyowhres of a aar4&s af grlttj shalag,lrsmstainei, swndgs 1; wﬁgnas

18 msiderite rich gguéms‘toﬁﬁ oY 1.11@»-, he”"f‘ 3313‘3& t}l@ I@Lite umb 'Ir@n..
: reshapy

.’ . e e 0 ' Z« [ ‘ : )
atonat Vember. The fers ;r&’i 2101'18 1 tﬂi C C [ ftlSn-})_:)}nﬁy,
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since the siderite content of the beds is low, however, weathering
produces a characteristic deep red colour to thege roclks. At White
Nab, the type locality, this wnit is 1.79 me thick and comprises
beds T-16. The siderite rich nodules of this menber, ylelding
Telocoras, have been traced the full length off the coast, therec is
thus every reason to believe that this horizon in the upper part of
the Scarborough Formation is igochronous over nmost of the ea stern‘

part of this district. The particular bed of siderite rich nodules,

yielding most of the specimens of Teloceras at Scarborough is here

geparated informally as the 'Black Roclz Nodule bed! (bed 7).

(g) The 'Trensition Shales!

Wo formal name ig given to this unit, slnee it is imposmsible to

be certain that we are dealing with the same Henmber at different

localities A series of sandy, sponstained, sulphurous, shales are

often present in the upper part of the Scarborough Formqt&ou, forming

a gradual transition 10 the non-narine sandstones of the Scalby

Formation, Thus at Hundale Point there are annroximatcly 2.0 me of

these shales,‘wﬁich are'yrGQTGSSively s*u ier and less fossiliferous

up towards the 3unctlﬁﬁ.W3th the over-lying Scalby Formation. These

chales are often sboen maizly due to tyash~outs! coming down from
the bese of the Hoor Grit (= basal Scaldy b@ﬁﬁ)' Thus at Griethorpe,
in sone parts of the cliffs, up 1o 15 2. of these swndy Shale* have
been out oute kThese‘Shales‘are'sametime@ aufflclently arenaceous to
fora a soft, psovly ccﬁc‘ted w&naat@ y as in the,top of the cliff

at Rav@ngggr! (ugte, 19{9?, Pov:)g bﬁ%a 10) e e




V. DESCRIPTION CF COASTAL EXPOSURES

As already noted in the Introduction, the coastal exnosures of
the Scarborough Formation are the only ones 1o chow a large enough
area of outcrop for the collection of ammonites. Thus those at
Ravenscar, liundale, Scarborough and Gristhorpe are described here,

gtarting with the most northerly and working south.

(a) Ravenscar

Sectiong at Ravenscar have been described by Fox~Stranguays
(1915, p.39), Bate (1965, p.85) and Parrow (1966, p.116). The most
accessible and complete exposures are in an old guarry on the clifs-
face (HZ991009),kbut even these are becoming increasingly obscured by
talus and vegetation. Thus in the last few years it has become

difficult to mavre out the finer deteils of this section. Taking
thig into accbunt, this exposure is only described here in the mogt

general terms and for fuller details earlier works should be

consulted (Bate, 1965, pe85)e

SCARBOROUGH FCRMATICH

6/ A series of Tlaggy sandstones, which are more shaly
towards the bases IR , / 4.q*

i . u
White VNab'Ironstones -

b d

5/ . A séii@s of sandy, calcareous shales, with sideritie,

_sp. (by matrix L0

Rovencear Shale

4/ A peries of grey she
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top. These beds are very fossiliferous, particularly 3.5 m.
from the base, where there is a layer of Isormonon, surmounted

’

Ty a horizon rich in crinoid cdebris.

DPorsetensia aff., liostraca 5. Buckman o
' 105 -
13'_%}53.
The Crinoid Grit
3/ A nassive, sphacroidally weathered, sandstone, with
comazinuted crinoid debris towards its top.
1!"2?3.
The Hundale Shales (2)
2/ A poorly exposed sequence of inter-bedded limestones,

mudstones, sendy shales and sandsiones, with a prominent horizon

vich in Cervillia towards the base. 3.4

| 4e51m,

{/ A series of thinly bedded, flagey sandsiones. 3.0«
4451,

() Hungale Point, Glbughtan

Thig is the vest exposed co8 stal %»ctlﬁﬁ (ra02¢ 343)y which shows

s

one of ﬁﬁe thig”emt develoaéeatv Gf the uCQ*erQU§b bedse Although

Emd

it bas been nravi@usly desc**bed; (1 udleston, 104&; P X*Qtrwn a— By

19193 ggt@ 196%5), th 1is gection hus never been 1van the attentlom

khlch 1ta abur; nt 1huaas wﬂrrunt, &ngrt f*e” the term ’Tso"ﬂchn

bed? hllch 19 newy &11 ihe Gt*e? 1ﬂférﬁwl bed names ugad hars
ergxmatc from Lualeston (’“ )y

26/ "Théyiaor urzt' | | e
| | ﬁe, ah¢ch is mo*a thznlv s

d

92
o]
£

=
£
r‘i'
CAF

A nos ;ve, crawg~be

'b@dmed iﬂwmrésfvhﬁ’bgﬁﬁ‘*f R e ,v;ﬁéﬁﬁftﬁ Q*GE‘"'



THE SCARBOROUGH FORNATION (25-2)
25/ 'The Transition Shales) (25-24)
A laminated, yellow-grey coloured, sandy chale, wiih

brown, sandy layers some 2.5 cm. thick.

‘tdi“
0'67 e
24/ 4 series of grey, sulphurus shales, which are nore sandy
towards the top.
, 0.84m,
S . .-
The White Nab'Ironsiones (23-22)
23/ A series of sulphurous, grey, sandy shales, with two layers

of unfogsiliferous, very iron rich nodules (c.0.20m, thick), on

at the top and the other towards the middle of the bed.
Q‘(J}Omv

,22/ A hard, calcareous, grey-brown nudstone, which weathers to

a rusty colour, and which contains numerous well preserved
fossils Q‘

Teloearas,cf. ecuticogtatun (from here by matrix)

Te uff. 1otharin~icun hwubeu

Nielearrinella lycetti -~ RPN
- - - ‘ : ' : ; SR Qolf}m
: Qe 30m,

The Ravenscar Shales (21-20)
21c/ A grey, figsile, relatively up¢035111fer0uc shaie.
* N .

: o 1.)n.
21/ A’& ark gra coleur

the 5‘3@ccﬂt bngw’ Lenc“ 1t %euég to- b% weathcrsd bac“.

Marateuthis ape

. . ;{ - A"?“ ‘."k f}»‘, {33 gi : ,‘ : ' . i SRR e
1?&{%&@1};@&3%&1& l»f“,,ﬁ 1 T i . Q':@)Smr :

,ale, kh*ch is slightly Sﬂfter thmﬂ
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f T S .

2 S
la/ 4 very dark grey coloured shale, which is highly
fossiliferous, especially towards the bases There are numerous

S

all, round concretions present, some of which contain
uncrushed fogeils.

Dorsetensia liostiraca S.B5.

D. subtecta S.B.
D. cfs romani (Cppel)

Yerateuthis sp.

Cenocoeras SPe

Melearrinella lycetti

60 252’1.
20/ A dark grey,»vety’fossilifercus ghale.,
Naleagrinellaklycetti '
‘ , 0a30m,

The'SpindleJhbrn Limestone (19-13)

15/

A hard, gre§, Ségay,~imﬁ“re.lim§5§9392 Which:écﬁfains the
éame fossils as the bed beiow,‘Oﬁly @0?6 sparsely. MNaterial
frém this bed»hég‘b¢an:pipea*&own, #ia bﬁrrﬁws;vihta fhe'béd
’bélog;    : - L

Nolenmminella lycebti etc, ete.

18a/ ‘4 hipghly fossiliferous, gr@y;‘$§ﬁ§y,,calcargous;shéig,r'

‘with some Thalzgsinoides style burrows, varticularly towards

the top.

_Dorsetensis =ne

Catinula am%gziz




Gervillia secarburcensis

Kelearrinella lveetti

odiola sp
A et -
Liostrea sp.

Lonha marshi

Pinna cunsata Phillips (in an upright position)

Platynya scarburcensis (Phillips)

Pseudolima aff. dunlicatsa

Trisonia costata

To (Myonvhorella) sirmata (Azass.)

Pentacrinua ogsicles

chudaﬂi“dp evreczun (4 7858, )

Rhabdocidaris maxima (Hunst.)

Serpula offe nlicatilie Goldfusg.
RSN, SRS A
0,

‘\.)21:1.

180/, A I&yer of heg d, §Tﬁj, calcareoua nodules Sy with 3parsé,

but well preserved 3& ﬁcruzhe&yfassils, sinilar to thamg in

~the bed above. CRR RS L ~
o : EEE B AN &Q‘g‘*"“"' .

' ‘ ' : Oebm,

18/ A prey, sandy, caleareous shals, 8lig chily softer than bed
 18§,,&&@ withléparger fossils.

Farncctr@a £Pe

R

}lo rggya éifﬁy nis (J. Sows ) (in la:e P?qlblﬁﬁ)

a ;G‘ Sm. ’
hlg bigturb%ﬁea rhale, wv%h Qﬁﬁm@n

5 ; -:: o
Sa/ A ??33-"‘?5’1 é’i’*t’t‘n
iﬂﬁéi 4 dm t,w“ﬁ - ?ﬁﬂiuﬂQ?Iwﬁl sielau ara o 1;}ag;}:‘

Thal

aTe &urrﬁ?in; Li 1vv»; ?wrt*ﬂhla“lr

owarda %ﬁe~bag$fa§,thé; 

}«’Q\S;y -
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Pleuronva uniformis

Pholadomva lirata
Qs 50!3 .
17/ A grey, unfossiliferous, gritty shale, which is distinctly

mottled, mainly due to intense bioturbation.

0436m,
16/ A grey, sandy, calcareous shale, with a similar lithology
and fauna, as that of bed 18d.
llelearrinslla lycettl
Lopha marshi gtc. etlc,
Os43n.
15/ A grey, mottléd, sandy, highly bioturbated shale, very
similar to bed 17. ‘ | o
| : 0.65m,
'The Isormomon bed!
14/ A grey, sandy, calcareous, highly fossilifcfoum chale,

very siﬁilar t0 bed 18&. Oceasionel caleareous nodules,
containing well presefved'fossils are found scqttercd through_
out the middle of the bed,. Disarticulated valves of Isaqnbmon
are COmioNe |

gtenhanoceruq (S“irrocera 1) spe (0s43m. above 12)

Gatinula ampulla (d'Archiec)

?Grznhaea sP.

BromyTa 8D (attached to the ammonlte) :

‘Isqgnomon isognomonnides (btahl.)

LOnha nars hi

| Plnna Bﬂ. (very 1ar e and flat 1yin );

Triﬁpﬂia coptata

| O¢46m.



13/ A grey, bioturbated and mottled shale, with sparse oysters
towards the basc. The basal 9 cm.'is softer, browner coloured

and is often packed with serpulid tubes,

‘Lopha marshi
Pernogtrea gpe.

Sernula  &De

The Crinoid Grit  (12-8)

~ = == w = - - An Oyster-encrusted 'hard-ground! w - w w oo L L L

120/ ,' A hard, crystalline, sandy limestone, with a very flat ton,

and containing a large‘quantity’of~comminuted erinoid debris,

Rhabdocidaris maxima (Munst.)

Pentacrinug spe

OOQBm.

izb/ ;"\ A har&, ﬁ”SSlVG, highly bloturbated, calcareous sa ndstoné.

Trace fc smlg, partlculdrly’Arenivolltas, Tpichlchyug’i

OLn01deﬂ are VGrJ common.‘i'

:Rhizdcaralllum and Thalas
—— G.

/ 12a/v L:f'Alﬁar&;'ﬁaééi§e éalééréaurrsundstcne, w1th fine par&liel
1aa1nat10ns,‘whloh ig cemented ta the basa of the bcd above,; 
"Dadg iassila ara rure, excwpt for a 1ew yoorlj preserved o
‘ ;,b1va1ves towarms the base, where there is alsa soma'5  =

bioturbatzca.,,'

11/ A darif"“rey cglgured’ gj‘l‘i'b“t,j &h&le, ?’hich W&Q@S U.p intg

;1the bed abcve.v‘f;f ff €

28

: ;  03m,



'The Upper Iron Scar! (10v)

10b/ A hard, gfey nudstone, which weathers to a rust red colour,
Ooa\ﬁ.
lOa/ Two, and sometimes three, layers of hard, calcareous

sandstones, with ripple marked surfacos.

00631[10
9/ A hard, oaloareaus, parallel lanlnated grlt, unlch grades
dawn into a gofter, bxoturbated, sandy marl. |
Pentacrinus spe - ‘ .
2 L P | ’ : : o . ‘ O.Ul"‘
0u67m,
&/ A grey coloured, mottled and bioturbated sandy shale.
‘ | | | | 0466m
0.63!51.
The Ilundale Shales (7-2)
1/ A dark gfsy;v'coaly' shales
The Lowef Iron;Scar' (6b)
ér/ A hard, flne 5rain@d, dark'gweg, calcareoug siltutone,

v“gwhlch weatherm to a rod colour. Fo 1ls are common towurds tha'
3tOp of tha bed, but are veny dlfflcult to extract, mn& ar@ bmgt  [‘
seen on wcathered GUT;aCcu. Thiu horlaon has yielded tho most
varisd GastrOpod fauna, @f any bed wlthin the gcarboraurh Formanl,

thon.f Towards the buse “this bed becomes soxter anu mcre shuly o

f'und her@ fosalls are easxer to extract. ; -',;, :wfi

e ﬂucullaea=¢anoellmta   '-

. Astarte minima -

. Gervillia scarbursensis




2384

Veleasrinella lvcetti

Cloushtonia cincta (Phillips)

Pscudomelania laevigata (Mor. & Lyc.)

Ve 3
0e40n.

62/ A rubbly,rircnstainéa,gréy, dalcareous shale, which becomes

harder towards the top, where it grades into the bed above,

Cloughtonia eincta (Phillips)

0420~
O * BQIH 1]

5/ A hléﬂly f093111f9r0u3, greyy calcareous shale, which im
packed full of blV&lVGu, and which has sparse patches of

' pseudc~oolithss

Pleuromya uniformis -

: Pholadomya lirata -

'Modiola'\leckenhyi Mor. & Lyc.

e Y - o Q.Elm.
4/:’ A shaly and slngtly GulC@TGOUQ, flne sandstone, hhich haa

a concenﬁration of Garv1111a tow&rés ths middle and some spurse :

and poarly preserved ¢OSSllw towards the t0p.

. 84_jﬂ

O 9§n, .V‘N
‘ 3/>‘°: ~An ier~ tained, grOYg calcareouu, S&ﬂdJ,hl&hly bloturbateﬁ
© shale. ' ‘ o ';,j,L

‘7 - _V; - ;'_ - - dar“ saale narﬁing O le. thicL e ﬁ.” ~;; m1;’;4"
2/  4 A darf gre;, C&Ih&ﬁ&&eQuw shale, w1th poorly Pre%erved
bivalves and plant and woo& fr&g&emt [
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THEZ CRISTHORPE BEDS

1/ A massive cross-bedded sandstone. |
3.533.

(c) Whito Nab and Black Rock, Scarborough
 This gection was meawured from both tha small anticline exposed

at Black Rock {(TA0 )oo'za), ,ju.;t to the south of the bathin pool and

from the headland of White Nab (TA060865) Whil.,—t th@ greatost
ﬁthLﬁGSS of beds is exposed at the latter locallty, ihﬂ former shows

wider areas of outorOp, more sultable for the search for &ﬂﬂcn¢tcs.

- This sectlon ig perhaps the most frequently d@ucribéd of all the

Scarborough Fornatlon IOCwlitleg havxng been the subgact of work by

Phlllipp (1829), W).llmmson (1840), I«Irlgjht (1860), quleston (1874),

Foxustrangways (1904), Bate (1965) and Farrow (1066) Howevar thg

, dlscovery of gcveral ammonlte horizons Withln thcso bada made their

rendcacrintlon worthwhlla. Two of the 1nfor1al bed names lbiacf

; Roc nOuule bed! and ‘G@vv1llia ‘bed! are new. The r@gt ari Lnaﬁe

from Hudleuton (18]4)

k,18/, 'The Moor Grlt'
4 messive, crogs-beddad sandstones oo oimoem e

] Tn:: .,cmzmz U’Gh chwmoﬁ (17.-1)

‘1!/ 'The Transltion Snale~ —"

A yellowagrey oolourea, sandy %hﬂl%,‘coﬁtaiﬁlﬂ ngérlyf;iif,fff7!

: preservsd f0551ls.‘ j‘ F

 The White Iea’b 11‘0”1‘”‘1302“35 (16-*{)

,i;Hlé/. ;f  A aarm, brown*grey coloured, whale, wmth mu&utona nodalaﬂ:m

full of wall preserved xOSﬁllS. 7”**f7‘73=e3:¢g~-
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Pernogtrea sp.

leleasrinella lvecetti (Rollier)

0023117.
15/ A hard, nodular, argillaceous limestone, weathering a rust
red. ‘
- 4, OQEOm.
14/ A purple-~grey coloured shale, with numerous well preserved
fossils, which have a white powdery preservation, and with

- frequent patches of pseudo-oolithse

feleaprinella lycetti

- 0420n,

13/ A brown-grey coloured shale, which grades up into a hard,
nodular mudstone. |

>O!33mc

12/ 'The Gervillia bed' .

A‘hard;‘c»ystalline, impure limestone,‘which Weathers to

a deep pink colour, and Rhich is pacled full of Gurvzllia

scarburmensls Paris. e
: 0015-—-

' Ol2313. .
11/  _‘ A thin, gritty shale. - e
B N N 0.0-
O Qdm. ,‘
10/‘ A hard, pin;~nwey coloured calcareoug mud»t@&e, full of’;
bro1en shall debrls.z :Tb‘ ' : ;;, 5  ,
O.aém.bfr
,9/  v'¢ A grey grmtty Shale, whlsh weathars to & matﬁled rﬁd/brawn

o grey cmlour, malnly due to the nregence, pqrticularlg tawardb

“the top of the bad, of numeroua Thala mjnoméﬁs burrows.A ﬁhese  fh,“




8/

,7/

| shell debris

,rof the beus above.}
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burrows pipe down a darker shale, full of broken shell debrig,

Teloceras blapdeni (Sow,)

_T_o SDe

Mepateuthis quinquesuleatus (Blain,)

Pernostrea Bpe
0420m,

A nodular and irregular, grey mudstone, which weathers to

a dark red colour.

- Paloceras aff. blaﬁdeni
' . 0415
- 0.20m,

'The Bluc“ Rock hodule bed’
A ﬁrej-brown ccloured, ngtty ahale, full of cmmmlnuted

and squashed foasils. The ba sal half of the bed

is a darker grey colour and contains‘common oysters, Whilgt

'alonp ﬁhe mlddle of ﬁhe bed there arc acutterod irre,ular olave

stone nodules. These nodulas, up 10 O, GOm. in alumeﬁer, &re

hard, spllnterj, dark grey in oolour and woather to a 11@ht

pingngrey oolour, hthh 15 in direct ccntrust to the rusi red

Well emposed at Black Rook, where the

nodules are 5cattered over the fore*ahorc, thls bed ia at it&'

‘ ~thlcle t, and has yielded mosﬁ ammOﬁlteS fr0m this palnt.b R

1vTalaceras cf. &OutICOutﬁtuﬂ Walﬁmrt ‘
| T. a;f. ireohi (Rerz)

”iT‘ aff. blavdenifmrmi@ (Hoche)

r S‘é:c*nhan‘zr::ev*ac; crassicoa tatun (Qu. emend. Renz)

'G&rv1llia soarbur“eﬂ in W‘»s.ra:

i neieagr ne 1 a 1vcatti




4

Pernostrea sp.

Pseudomelania lonsdalel lMore & Lyce

lerateuthis guinguesuloatus

0030
QebOm,

7 The Lambfold-Hill Grit (6-4)

6/

5/

-4b/;

48/

,3/

The hemnitzia Limcstonsi
A hard,crystalline, grey, sandy limestone, which is iron-stained,
massive and divi&ad into two blocks by & parting 1.0m. from the
base, the upper course being the more coarsely sandy.

Paoudonelania lonsdaled ('Chenn1t31a' auctts) is very common,

particularly on the upper surfaces.

tThe Upper Belemnite bed®
A thin, gritty, grey shale, which thickens to the norith
and which contains sporadic Delemnites.

049
O . 301‘5] - .

A hard, sandy, linmestone, in;lar to bed 4&, which thiclens

to the north.
0,0~
o L] 251’“ -
A hard, sandJ, blue 'hearted', crystalllne 11me»tone, which

weathers rust—red and which containg nunerous bale pres arved

and broizen fossmls. The top surfacc of the bed, which Porms an

extensive sholf at low tide, is covered with Thallassinoiﬁeq
. . et §

C0.33m.

'The Lowex Belemnite bed'

A grey, fo 1liferous shale, w;th abun&ant slirhtly gqumgheé

288
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Meleacrinella and large Belemnites, The calcareous mud-~stone

nodules, up 0 0.45m. in diameter, found dt the middle of the

bed, contain well preserved fossils and weather to a light pink

colour, similar %o that of the nodules from bed 7, from which
they a?e distinguished by‘their gofter and less splintery

nature.

Stéphanoceras aff. crassicostatun

S. aff. gibbosun

‘gs éf. zieteni‘(Qu; emend.,ﬂeﬁz)"

Se aff;,trimtoiemus (Bééﬁ in'ﬁor. & ch.)

Gresslya Spe

Maléaqrinalla lycetti
' Pernastiéa sp-'
Pentacrinug ossicles o
0440~
; 0445m,
2/ A ‘har’d, grey, ysaﬂ;iy’! ,;0319’3«1'30"-19" ﬁh}?llymud&s*ﬁoxfm,vwhich :
wgatherskté aﬁrgsﬁ'iedjﬁologr an& which ié'fﬁllgéf’brokénishéiiv
‘i'f"deﬁris;f TR e L L S e T

' Stevhanoceras cf. peeudo humvhriesl Maubeuge.

N’

5: I(fr¢n hersibyrmatr;x)i  "" ~1"‘-;.3:,,“ ‘  0;20&? ;

1/ A blocky, bioturbated, marly shale.

:f';SeaﬁiQQ;inéomﬁlété; pé?haps a futtheriB.Qm;‘4i,héiéﬁgléwjtiééw v

'f'j‘ §1iue}{'f




(d) Gristhorpe Bay

This section which was taken from‘the gouth side of the Yons
Nab headland (TA084841), has been previously described hy Phillips
(1835), Wright (1860) and Bate (1965). | '
Bage of the SCALDY FQRKATIQﬁ o
9/ A hard, yéllow;gfey coloured sandstone, with carbonaceous

layers, and which grades doww 1nto the bed below.
seen to D 30m.

THE SCARBOROUGH FORNATION (8-2)

8b/ k'A’grey, saﬁdy'shaie, nottled with ?&tchesvcf y@lléw saﬁay
material. | e |
i 0.66m,
8Ba/ A soft, well bedded, grey sandy shale.
, , RT ; o, 34~‘ |
op 43m.'

(& ohdnnel cuts dOWﬂ frcm bed 9 to the top of bcd Zh)

Y : A connaot, very sandy shale, which i“ grcy«brawn in calaur,

“oand mhaoh has a aafter, dark grey coloured uhale f111 1o tha |

. numerous burrowg preqont. Thlu bed weathers to a 3elloqhhroyn

¢¢1our. o
' | 0. b@m.f

‘7é/y,i:" A gch, ailty Eﬁ&le, whioh has a gr&datlonﬁl cantaet w;th }  .

’7,‘fihe bad above. There are OCCuSiOﬂ&l clayutone nodules tcwdrdg

k'_the top cf tae bcd, iull of bhell debris.' r“

' PlenrOﬁ ra unlfarmis e

rapateuthls qulﬂﬁua ulca%us,

Rhwbdocldarxs waxima o S g
S 0a36m, e




6/v A’hard, silty, very impure limestone, which hag a splintery
fracture, weathers to a bright red colour and which forme o

small reef on the beach at low tide.

Meleacrinella lycetti

- Priconia cf. cogtata

Teloceras sp. (Teste G. Farrow)
0,22~
;Oa 3{35]‘

5/ . A'gréy,‘griﬁty,‘iroﬁaﬁaimed, relatively unfossiliferous
shale, with a layer of impersistent clay-stone nodules, towards

, the;top of the bed, full of shell debris./

0,28«
0,50m,
4/ ‘4 hard, grey, silty shale. »
| £ 0.12-
O.ISH.
3/ A llght grey, calcareous, hlnhly fcsal]if@roms Shale, Whloh

; is dlvzded by 8 parting 1nto two, appraklmatelv equal COuraeg,
The bottom oourse is de rxer, gofter and less fa331li¢crau than
the top.« Thlu bed forma F: promlﬂent reef, well out 1nto %h@ i

bay at low t*de, the unner sur;ace cf nhzch is csvared with

shells and ghell frapnenta, which have weathered to a yellowk' 

v fcolour.;ﬂ’

Le]eaernella 1vcatti

,Pholadoqya 1irata S

4 Ps@udolin& aff. Suﬁllcata ’

x‘Trlvania caatsta ) h;;;_vy i ey

‘YLOpha marshi

' Permmsﬁrea sp;y; -
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Paeudomelanla lonsdalei

Stephanoceras humphriesianum (J. Sow.) - Phillip's

collection, University of Oxford, from here by matrix,

00641310
2Q/ . A’gréy) laminated, sandy, highlbeioturbqted,,fasailiferous
shale. " | | o
Oellm,
Qb/-'~ A grey,~lﬂminat¢d! gandy shale, with only spabse fossi1S.
Za/ o A lumznated «ang Nhale, thh a dark:charcoul grey coluur,

~which weathers to a streaky brown and Jellow Oolour. There is
- a lumachelle of oystcrs towardg the middle of ﬁhis bed, wﬁlch
hag a gradational contact with the bed below.

Lio trea sn.

C 0426,

m nnnnnn e —-i - -- ﬁ:{'adati()n&l GOnt&Gt "kﬂ‘—‘ — -u- --m - e e
THE GRISTHCURPE BIDS.. 2.
1/ A massive pandstone, with laminated carbonaccous layers,

and grading up inﬁo the above. 

~ meen to 0,5m,

yI. fsTﬁATIGRAPﬁIc SGE&&RYv'

The ammonlte QV1denoe for the carrelatlan of the Scurbnrough

kkFormaticn is sumnarlped in text figs. 2 aﬂd 3, and 1% wauld lﬁdlcat&' k

that only the top half of the beds, ag eypose& a% ﬂuﬁdale Pcint,

>fbelcn~ to the Humehriesianum Zeno. It 1s probabie th&t ihe hase Df

;'lfthis ammonite ZQna coinoldes w1th the baae of Bata o mane OI

- MleptooytherP scitala.» Tﬁe heraOnS below tbis ara pre»ﬁamani muhu ;f  "




[ —— — — L
-.-—__.-—-.—4»_——-—-..._.__._—....

MOOR GRIT
e TRANSITION SH

b s oo cmiate My w - —— A— o——

......

i ik TI w;l‘”lg‘l‘r'lfg: VITF‘?ON ALE\

N WHITE NA -STONE® “"n““:.:"._.....::.::::’i":.:;r:
AN B A i e
RIS ' %ﬁ+%*hh,ﬂﬂ‘

;1; GRISTHORPE _BEDS |
' o bmiles

| SPINDLE-THORN ELLER . BLOODY HUNDALE
|POCKLEY MOOR BECK '~ BECK  POINT

:Té*t figure 4.
The llthostratigraphlc subdiv151ons of the
‘Scarborouvh Formation between ye Dale and the coast at
a

Clouzhton,

s



Zone in age, and most likely 10 be correlated with the late Sauzei
: Zone; These new ammonite records have enabled a more detalled
correlation of the coastal exposures of the Scarborough Formation
to be made, Tﬁe Ravensoar Shale, where present, would appear to be
isochronous, as is the'Black Rock nodule bédfof the White Nab Member,
A1l of.the beds exposed below this latter horizon at White Nab are
lower Humphriesianum sﬁbzéne in age. These beds include the horizons
equated with the Lanbfold-Hill Kember (beds 6-4)s It is thus clear
that these sandstones cannoi possmbly be correlated with the Crinoid
Grit, as has been suggested by Bate (196}, p+98) and Farrow (196

figs 3), as they have an entirely dlfferent stratigraphic_poaltion.
Ailowiné for the ﬁnfossiliferous nature of the top bf thé Ravenscar

Shale at Hundale, there are gtrong reasons for uspecting the'

presence of an uncowformlty between the base of bed 22 and the top |

of the shales at that sectlon. This would accaunt fcr the lack of

ammonites at Hundale, Whlch are characteristlc of beds 1-6 at White
, hab. This 1&@& in Mupported by the naturs of the surface upon which
; the'ﬁlack Rock nodule bed (7) rests at Scarboyough. 'it has all e
| bﬁaraotéfiétics‘of a 'har&fgrgundt‘ ‘ ' e ERE
| :”h@'lifha—ﬁtfatigraphiﬁfpicfﬁre‘ig more ééﬁﬁléX‘énd 13 

| Summar1sed in tGXt flg‘ Ge Bate s COHG@Pﬁ of a shailow marln@kbaszﬁs
onenlnp 1o the e&gt, and thh a perlpherﬂl area of B&ﬂdmtone"

"dePOmitlon, (Bata, 1965, 9-96, fig- 4) Would apﬂewr to be

93

1essent1ally correct for the Scarboroumn Férmatlon; thus the thlcuest

| dep051ts of thes e be&s exist alon" the axis of the baain - ths ;

: Ravenscar/ﬁlea VJie dlstrlct.~ Thlﬁ totally contradicta Farrow o ‘i‘ 

'~thesis of a bathometrlc gradlent fron Ravenocar to SGarborough, wjth i

fthe deepar water, at the sauthern end.‘ This ccntraﬂigtigﬂ O&n 9&311y""



be explained, since in his wocrk on the trace-~fossils, Farrow did
not compare stratigraphically equivalent horizons, Thus at White
Nab, the siderite rich nodules with relatively common ammonites are
not the deep water facies equivalent to all the beds exposed at
Ravenscar, as suggested by Farrow, but are the direct equivalent
solely t§ some thin beds at the very top of this 1atter_section,
2). Re-interﬁreting Farrow's work in the light of this

(sce fig.

evidence, it would seem that the Scarborough Formation was first laid

down in a shallow and relatively small basin, centred on the

Ravenscar area, where sandstones rich in Thallassinoides and

Rhizocorallium were deposited. With the deepening of the basin,

marina influences were increased énd the greateét abundance of
ammonites coincides wlth the gweatest areal extcnt of these beds,

Which are reprc&ented only by the upper part of the sequence at
Ravenscar, and bJ all of th@ beds at White Tab and Grlsthorpe; the
earlier shallow water faoies beln abgent at the two latter localities,
Thus, there is not a 1atera1, but a vertlcal ‘bathyneﬁrlc wr&dient'

Upwardg through the Scarborough Formatlon, with tha nrOgr3381ve

overstepping Of younger, but deeper water beds,
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