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Upper Kimmeridgian stratigraphy of Aylesbury, Buckinghamshire
forest litter as these wcre the dominant spore-
producers, at least, of the coal-forming flora (Sctltt,
1979). More than this one cannot say as the ?.(-.till,
material provides little information on facies
rc lat ionships.

ln general, arthropods are lar less frequently found
associatccl with pteridosperms or pteridophytes. When
thcy are associated, there is also ntuch lycopod debris,
suggcsting deposition at the forest margin or ntixing of
littcr and minimally transported material from beyond
thc forcst (cl. Gastaldo, 1987).

Protorthopterans, whilst commonly associated with
sublithology A and lycopods, have a higher
percentage occurrence in sublithology B than other
determinate arthropods. These sediments, from their
trace-fossils and paucity of plant remains are
considered to represent shallow lake deposits (Pollard
& Ilardy, 1991). The low number of Blattodea and
other arthropods in this sublithology suggests that
some, if not all, the protorthopterans present had
different ecological preferences and may have lived
chiefly outside the lycopod forest. Their leg
morphology suggested to Bolton (1921) that they were
ground-feeders, possibly at the margins of the coal
swamp. 

'l 'he diversity and abundance of protorthop-
terans over blattodeans in the Mazon Creek fauna

(Westphalian D) of lll inois accords with the
postulated drier, more open country dominatcd by
pteridosperms (l{ichardson, 1956).

The possible palaeodictyopterans are rare and
poorly preserved (one in sublithology A and one in
B): this accords with their probably having been
washed in to the lake from outside the lycopod forest.

Non-marine bivalves were fountl predominantly in
sublithology A/C intermediates containing no plant
debris. These fine-grained sediments were probably
deposited in a lake (Eager, forthcoming) some
distance from shore. The Conchostraca occur irt a
variety of sublithologies but are commonest in A,
associated with abundant lycopod debris, and C which
lacks plants. They seemed to have lived in a range of
aquatic habitats which in comparison with extant
forms were probably of a temporary nature (Tasch,
1964). The presence of comntinuted examples suggests
that a degree of post-mortem transport, or perhaps
predaticln, cannot be excluded.
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Geol- Ass., f02(3f l8-s-99. Ficld work carricd out in Aylcsbury in 1987 demonstrated that the

Uppcr Kimmeridgc Clay attains 3l m thickncss and has a minor non-sequcnce at its.base. The

sequcn"e fits wclfwith ihc trend of gradual thinning southwcstwards, from the relatively thick

development of thc wash arca to thc thin scqucnce dcpositcd Qver thc oxford shallows. Thc

wcll dcvclopcd sands within thc Pcctiniltus Zonc of thc oxford to swindon areil Arc

rcprescntcd at Aylcsbury only by silty distal intcrcalations in in othcrwisc clay sequence. All

the Upper KimmcrirJgiarr anrnronitc-bascd zoDcs' cxccPt thc youngest' were recognlscd'

togethöi with the two highcst Lowcr Kimnrcridgian zonc.s. but their boundarics could not

aliays be fixed on anrmonitc cvirlcnce alonc. 
'I 'he ammonitc fauna diffcrs from that hitherto

recoided from thc Dorsct succcssiorr only by thc prcscncc of Aulacosteplvmu autissiodorensis

(Cotteau) of typicat contioental type, above its coarscr ribbcd cvolutc Brit ish variant. Species

öt Grauesiq i itp. *ere recordcd from thc uppermost Autissiodorensis Zonc and thc

Elegans-scitului zoncs. Five members arc rccogniscd in the uppcr Kimmcridge Clay, o[ which

thrö, I{olman.s Bridgc Shale, Watermcad Clay and Elmhurst Silt, arc formally dcscribcd

herein.
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1. INTRODUCTION

A general understanding ()f the stratiS,raphy of the
English Kinrmeridge Clay Formation has been greatly
advanced in the last two decades (e.g. Birkelund'
Cal lomon, Clausen, Nohr l lansen & Sal inas,  1983;
Cal lomon & Cope, 1971; Cope, 1967, 1978; Cox'
Lott, Thomas & Wilkinson, 1987; Cox & Gallois,
1979,1981; Gal lo is & Cox,  1976).

llowever, apart from thc Dorset coastal sections
and the'p i t  dt  Westbury,  Wi l tshi re (Fig l ) '  th is
literature is based mainly on cored boreholcs; large
temporary exposures in the Kirnmeridge Clay are
therefore of considerablc interest and can potentially
add much to our local knowledge of thc sequence.

Such a temporary exposure was available through-
out the sunrmcr of l9tJ7, on the nortlrern outskirts of
Aylesbury, in an are:r where the stratiSraphy of the
Kimmeridge Clay was notoriously little-known.
Excavations on this sito (SP ti20l55), up to 5 m deep,
formed the initial stagc of dcvelopnrcnt of a
rcsidential area called 'Watcrmead', dorninated by a
large lake of  several  acrcs cxtcnt  ( l r ig.  l ) .

A total section of 15 m was compiled from an
approxintately 27 acre exposure. A little additional
intbrnration was availablc front site survcy borehole
records. Although lirhological satlrplcs fronr thcsc
holes were not availablc, a site survcy rcport indicated
a further -5 nr of clay bcneath the lowcst cxposure
(Fig. 2). Additional information fronr site survey
boreholes (up to 3 l  rn dcpth)  on a new bui ld ing s i tc
developed by Equitablc Li{e Assurance Society in
Walton Street ,  Aylesbury (SP 821134) provided a l ink
betwoen the Watermead section and the highest part
of thc Kimmcridgc Clay which had alrcady been
descrrbed front nearby tenrporary exposurcs

(SP823138 anrJ822137) (Oates, 1974). A total Upper
Kirnnreridgian thickncss of about 3l nr was thus
dct luced ( l ' ig .  2) .

Stratigraphically diagnostic ammonites were abun-
dant and, although generally compacted, were of
sufüciently good preservation to allow comparison
with those collected from other well documented
sections, particularly Dorset, where Copc (19671 1978)
established the modern zonal scheme for the Uppcr
Kimmeridsian.

The exävation attracted a degree of local interest,
particularly following the discovery of large marine
reptile remains (e.g. Bucks Herakl, 16 July 1987). The
site also provided additions to known ranges and
transients of the ammonite fauna from the mid-part of
the Kimmeridge Clay Formation, including the only
positive record of the Autissiodorensis Zonc fronl thc
line of discontinuous Kimmeridge Cilay outcrop
between Dorset and the Wash, and scveral records of
the rather rare amnronite genus Graucsia. A largc
quantity of stratigraphically controllctl nla(crial- hits
been collected to enable subsequent analysis of thc
succession should the need arise, and nricropalacon-
tolosical studies of this material arc currently
undörway. Representative nratcrial and ligurctl
spccimcns wi l l  be dept ls i tet l  in  the Duckir lgharnshirc
County Museunt, AYlestrurY.

Thc Kirnmcr idge Clay around Aylcsbury w:rs
prcvi t rusly i rssuntcd lo rcscmhlc the scqtrct l rc  in l l tc
Öxfortl area, e.g. Cope, Duff, Parsons' 

-forrcns'

Winrbleclon & Wright  ( l9t t0,  l igure l4) ,  but  t l tc
present paper shows that this is not thc casc' At
Oxfort l ,  somc 30km to the west ,  the scqucncc ls
part icular ly  sandy i r t  thc Pect inatus Zonc,  r t td fur thcr
west  to Swindon, sands may also occur in thc
lludlestoni Z<>ne (Gallois & Worssant, l9lJl)
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Fig. l. (a) Kimmcridge Clay outcrop in Soutlr€f n
Kinrnrcrit lgc Clay cxposurcs in thc Aylesbury area.
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(b )

England, highlighting localit ies cited in thc text

HIGH STREET

sP 823r38

Fig. 2. Corrclation of thc thrcc tcnrlxlrary scctions uscd to compilc a cornplctc UJrpcr Kinttl lcridgc (' lry scqucncc l lr

Aylcsbury Lithostratigraphy atrd atrtmottitc zoncs arc indicatcd.
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Tenrporary excavations frlr the M40 motorway l0 km
east 0f oxford near watcrstock (sP 62uu9-
SP625{)47) (Cox,  l lor ton & Sunrbler ,  1990) in ear ly
1990 pnrvided the details necessary to complete
;rdcquately the correlation with former sections at
Whcat lcy (Arkel l ,  1947).

Although having no formal lithostratigraphic status,
the terms 'l-ower Kimmeridge CIay' and 'Upper

Kinrmeridge Clay' have been historically used for
convenience (Upper Kimmeridge Clay equating to
post Autissiodorensis Zone sediments or beds atrove
Bed 35 of Cox & Gallois, 1979). This boundary
coincides with the base of the Upper Kimmeridgian
Substage sensu anglico.

2. KIMMERIDGE CLAY RECORDS TN THE
AREA

The nearest comparable sections to that exposed at
Watermead were at Rid's ltill Brickpit (SP664l5l),
Brill (abandoned in l9l1) and the Wheatley Brickpit
(SP589054) at Littleworth, near Oxford. Rid's tlil l pit
was worked mainly for the Lower Kimmeridge Clay,
and no more than 2.5 m (8 feet) of Upper
Kimmeridge Clay, reportedly of the Wheatleyensis
Zone, was exposed (Arkell, 1947). (The Elegans arrd
Scitulus zones were not established at this time.) A
revised account of the stratigraphy of Rid's Hill has
been published recently (Cox & Sumbter, l9tl9). Beds
apparently spanning the interval recorded at Water-
mead were formerly exposed at Wheatley, and also at
Chawley,  north of  Abingdon and Radley (e.g.  Arkel l ,
ßaT Gig. 4). A late 19th century plrotograph of
Chawley Brickpit by a Mr. C. J. Bayzand is
reproduced by Bond, Gosling & Rhodes (l9tt0, p. 23)
and a sketch of the same included by Pringle (1926, p.
98). Motorway excavations in 1989/1990 at Waterst-
ock, east of Oxford, allowed some further detail to bc
added to the general description of the Kimmeridgc
Clay succession around Oxford. A section from thc
old records of Wheatley amended by recent lickj work
by the author and I l .  P.  Powcl l  (Univers i ty  Muscurn,
Oxford) is included in Fig. 4.'I'<l 

the north and east of Avlcsburv. onlv tlre: fornre r
exl ) ( )surc a(  Slcwklcy (SP t t . l i25( , ,  l , , iars ; rny rc lcvurrcc
to the Waternread sect ion. ' l ' l rerc,  c l i rys of  thc
'Pseudonrutabi l is  Zone'  ( :Eudoxus and Aut is-
siodorensis zones) were dug for bricks (Wtxrdwirrtl,
l9tl5; Pringle 1922-3); matcrial from Stcwklcy in rhc
B( iS cr t l lcct iorrs corr l i rnts thc l : r rdoxtrs i r r r t l  rxrssib lv
Aut iss iodorcnsis zr l rcs ( ( i rx .  l ( l t { I . ( .  |c15 . i , r , r r , r , .  } .
I t r inglc 's  n() tcs i r ls()  nrcnt ion t l re d iscovcry i l r  i r r r
at l jaccnt  l ) i t  (SI ' t l4624U) of  h ighe r  bcr ls  oI  c l ; ry  wi l l r
scptar ian nodulcs wlr ich y ic lded Mrlogy ru u i rßulu
(Defrance), I'roto<antiu tnorini<:a rnd l:rrgc crrrslrcrl
per isphinct i t ls ,  suggcst ing that  a scct i ( ) r r  s i rn i l ; r r  to t r t
least the lower part of thc Watcrnrcarl succcssiorr wirs
once exposed here. A short distancc nortllcast of

Stewkley, the Kinrnrcridge Clay is ovcrsteppctl by the
Apt ian  Lower  Crcensand.  No s ign i l i can t  cxposurc  l ras
existed recently between this point and Ely,
Cambridgeshire.

The pub l ica t ion  o f  the  resu l ts  o f ' I JCS borcho lcs  a t
Bril l  (SP65701412) and llartwcll (sl '79761221)
( resumds o f  wh ich  appear  in  Ga lk r is  &  Worss ; r rn ,
1983; tsrit ish Geological Survey, l9tlt l ; and (irx &
Sunrb le r ,  l9 t t9 )  w i l l  add  usc fu l  ( l i r la  l ) ( ) in ts  t ( )  ( )u r

knowledge o f  the  K in rmcr idge ( ' lay  i r r  l l uck i r rgh l r r r -
sh i re ,  p rov ing  the  na turc  and th ick r rcss  o f  thc  Lowcr
K inrmer idge C lay ,  and dcnror ls l ra t ing  thc  la tc ra l
var ia t ion ,  o f  the  Uppcr  K in r rncr i r lgc  ( ' lay .

3. Lt't ' i los't RA't 't(;RAPilY

F ive  d is t inc t  l i thos t r i r t ig r : rph ic : r l  u r r i l s  ; r rc  rccogr r i rc t l
in  the  Uppcr  K i rnnrc r i t lgc  ( ' l ; r y  i r r  t l r i s  ; r rc : r .  I  hcy  ;uc
(fronr abovc):
- l l x r twc l l  S i l l  Mcr r rbcr
-Swindon ( l lay  Mcnrbcr
-E , lmhurs t  S i l (  Mcnrhcr  ( r rcw r r rn rc ;  l y l )c  scc{ i ( )n :

Walk )n  S l rcc t ,  Ay lcsbur  y )
-Watcrn tc : t t l  (  l i r y  Mcnr l rc r  ( r rcw rur rnc ; ty l )c  scc l ion :

Watcr rncad,  Ay lcsbr r r  y )
- l  lo ln t i rn 's  I l r  i t lgc  Sh; r l c  Mur r l rc r  (  ncw n ; rn tc ;  t y l )c

s e c t i o n :  W a l c r n r c i r r l .  A y k ' s l r r r r y )
The [ ,owcr  K i r r r r r rc r i r lgc  (  l i r v  r r  r ro l  su lx l rv idcd  l t c rc .
No K inrnrc r i r lgc  ( ' l i r y  l r r  l l r c  : r rc ; r  i s  pcnr r i r r rc r r t l y
exposcd,  bu t  t l r c  n ( 'w  r r rcnr l rc rs  s l rou l r l  be  ava i l r r l r l c  in
tcmlx ) ra ry  scc l io r r r  l ro r r r  t [ [ c  to  t in re  .

' l ' hc  
lu l l  t l1 t l x ' r  Kr rn r r rc r r t lgc  (  l ; ry  s r rcccss io r r ,

con t l l i l cd  f ro r r r  lhc  Wi r tc rn rc ; r t l  cxc : rv ; r l io l t s ,  t l r c
Wal ton  St rcc t  ho le r  i r r r r l  thc  p rcv io r rs ly  dcscr ibcd
I l a r t w c l l  (  l i r y  r c t t r o n s .  r s  i l l r r r t r : r t c t l  i r r  l ; i g .  2 ,  i r n d  t h e
Watcr tncr r r l  sc (  l ron  r \  r l t .p re  tc t l  i l r  l r ig .  3 .  

' I ' he

success io r t  i s  t l cs t  r r l r t ' r l  l r t ' l ow i r r  ; rsccr r t l ing  on lc r .

(s )  l ,owor  K in rnrc rk lg r .  (  ley  ( I t .7  r l r r r ,  h i rsc  no t  seen)
' l ' hc  

hasc  o l  thc  Kr tn r r r t ' r r r lgc  (  l : ry  I i r rn r i r t ion  w i rs  no t
cxposcr l  : r t  Wrr lc r r t r r ' : r t l  l l t . r t t . i r t l t  t l l c  l ( )wcs t  o t rsc rvc t l
l l c t l s ,  c r t i t r ' : r l o t  ( ) l ) (  t ; r l o t s  r r ' l x r r t c r l  I  h r o w n  c l ; r y
wh ic l t  re ; r t l r l y  l k r rvc t l  w ; r l c r .  i r r r t l  t l r c  s i t c  su lvcy  rcpor t
i r t d i e ; r t c t l  5 r t r  o l  1 1 r t ' y  c l r r v ,  i r r c l r r t l i r r g  a  l { ) c n r  t h i c k
r to t l r t l c  l ; rvc r .  (  o rup i r r i son  w i t l r  lhc  pub l i shcd
r lcsc t i l r l i o r ts  o l  lhc  W; rsh  iuc i r  suggcs t  th i r t  thc  nodu lc
l i ryc r  r r r : ry  l rc  c i t l r t ' r  t l r t '  (  r t rsso l i ceras  [ ]and ( l ] i r ke lund
( , ,  d / . ,  l ( ) l . t l )  rvhr t l r  i s  k l ro rv r r  to  cx is t  in  the  Ay lcsbury
a r c ; r  l r o r r r  l l r r ' ; r r r l l r r r ' s  o l r s c r v ; r t i o n s  o f  i r  t c n l l ) o r a r y
s c c l i o r r  , l  k r n  r r o r l h  o l  W r r t e r r r r c a d  ( S l ' t t 0 5 2 ( X ) )  o r  t h c
t ' r l r r i v r r l c r r t  r r l  l l r t '  r r r r t l c r  l y i r rg  l t ; r rd  ccnrc t r (s lo r tc
tk rggc ls  secr r  l l . . l  r r  l x ' low t l t c  ( - 'n rsso l i cc r i rs  l la r r t l  : r t
W; r tc rs lo lk .  I  l r c  l r t  t l s  ; r l  l l r c  l ) i r sc  o l  I l t c  W: r lc r r r rc t r t l
cx l ) r )s rnc  ur rnpr isc r l  ; r  r r rcd i r r r r t  g rcy ,  n tass ivc ,  s t i f l ,

l x ro r ly  loss i l r le r ( ) r r \ ,  w i txy  c l r ry  pass ing  up  in t ( )  i r
h rowr r is l r  g rey ,  rvc l l -bcd t lcd  shc l l y  sha lc  ( typ ic t r l  o i l
s h : r l c )  w i l l r ; r  t l i s t i n c (  b i ( u n r i n o u s  o t k r u r . ' l ' h c  l w o
l i thokrg ica l  t ypes  a l tc rna tcd  in  succcss ivc ly  th inncr
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cycles up to an abrupt junction overlain by 2.15 m of
dark grey plastic clay, often very shelly, and with
occrsional mildly phosphatised reworked calcareous
nodules, thin discontinuous calcareous mudstolrc
lenses and horizons showing sediment-boring activity'
This abrupt junction is taken as the Eudoxus-
Autissiodorensis Zonal boundary. Clays below this
horizon contained NannocardioceldJ plasters and
occasional Aulacostephanus cf . eudoxtts (d'Orbigny).
The Autissiodorensis Zone clays yielded characteristic
and abundant Aulacostephanus, including the zonal
index species (see 4 below), Some horizons of unusual
character, towards the top of this unit, are listed
below. Their stratigraphic position is related to the
base of the Upper Kimmeridge Clay (BUKC).
-{ .8m below BUKC: a 10cm bed of  c lay wi th an

abundance of broken, lightly abraded and bored,
thick shell fragments, together with reworked,
subrounded mildly phosphatised, fragmentary cal-
careous concretlons.

--O.6 m below BUKC: a bed of large, evolute
coarsely-ribbed Aulacostephanus uttlissiodorensis
and numenrus large pyritized Lioslrea bononiae (<le
Loriol); thin calcareous lenses also present.

--O.4 m below BUKC: another bed of large
A u laco.sl e p hantu aul i ss i o d o re ns i s.

- -0.2m to 0.5m below tsUKC: a bed crowded wi th
well-preserved nracronconchs of a large, smooth
body-chambered transient of Aulacosteplnnus aut'
ksiodorensis (see Section 4 below).

(b) Upper Kimmeridge Clay (31 n)
'I'he 

base of the Upper Kimmcritlge Clay was marked
by an abrupt passage up into brown/grey, firm, shelly
bi tuminous shalc ( inc luding oi l  shalc)  f rom the grey,
plast ic  c lays of  the undcr ly ing uni t .  

' l 'hc 
atnmoni te

faunas ei thcr  s idc of  th is bound:t ry suggest  that  a
scdinrcntary h iatus,  involv ing thc higher Aut is-
s iodorensis Zone, is  rcprcscrt tc t l  hcrc.  i t l though no
erosion surfacc coul t l  bc rca( l i ly  dctcctcd.

Two new uni ts ( the I lo l rnarr 's  l l r i r lgc Shr lc and
Watcrntead ( l lay Mcnrbcrs)  wcrc l t r l ly  cxJ)()sc( l  i t l
Watcrnrcad,  ant l  r rn0thcr tw0 urr i ts  ( thc l : ln lhurst  Si l t
and Swindon Clay Mentbcrs)  wcrc penotr l tcd fu l ly  l )y
s i tc  boreholcs arr t l  nrany pi lcs dr iven into thc Walton
Strcct  devel(}pnrcnt .

(il Ilolntun's llridge Shulc Mentltcr (5.2n)
'l 

hc basc of this Member at Watermeatl coincided
with the basc of the Upper Kintnrcridgc Cilay. The
nrcnrbcr was a rcrnarkably unifornr brownish grey
Ir ; r r t l  h i turninous shalc wi th a petro l i ferous odour,  and
wrtlr plaslcrs of Ltotyprina and Protocardia together
wtth l\'(ttnütitt',\ sl)p. tlrroughout. 

"[-hin beds of true oil
r l r i r lc  wcre also prcscrt t .  Mar inc rcpt i lc  borres,
inelr r r lur l l  ; rssocir r lcr l  : rnd ar t iculated skclctons were
rnorc nunrcrous i r r  th is ntcnrbcr than elsewhere in the

Watermead section. The member can probably be
corrclated with reportedly similar lithologies at the
base of the Upper Kimmeridge Clay around Oxford'
and nray rcprcsent Bcds 36 to 42 of Cox & Callttis
0979\.

Several horizons which correlated across tht:
Watermead site were recognised:
-1.85 m above the base of the member: a 2cm thick

pyrite-replaced shell bed with abundant Nanogyra
uirgula overlain by a 2 cm paper shale. This pyritic
bed was the highest occurrence of N. uirgula
recorded in the area. At an equivalent level in the
borehole logs from Walton Street, a thin silt was
recorded by site personnel

-2.1 m above the base: a 0.25 m thick greenish/grey,
slightly silty, strongly bioturbated calcareous clay-
stone with frequent large discoidal septaria. 

'l 'his

bed was distinguishable from a similar but higher
horizon with septaria, by its distinct grecnish
coloration and by the presence of abundant dark
grey clay-filled Thalassinoides burrows. It also
contained a more diverse bivalve fauna than tho
overlying and underlying shales, particularly in the
fairly common occurrence of Myophorellu and largr:
"Astarle". The septaria were characterised by a
predominantly white calcite infill. Calcite cenlenta-
tion of these septarian doggers was not complete
until compaction was well-advanced, as dem-
onstrated by most of the distorted constituent fossil
shells. The fossils were not, however, as severely
compacted as in the clays above and below. This
horizon was penetrated in Walton Street borcholcs
and was well exposed at Watermead. lt may
correlate with the Grey Ledge Stone Band of
Dorset.

-2.5m above the base:  a 2cm thick paper shale of
typical rich oil-shale lithology which ignited rcatlily
when dry.

-5m atrovc the basc:  i tn abundancc of  c() lnplctc ly
f lat tcncd pyr i t izcd ant t r tot t i tcs,  nrain ly I ' .
(Virgotttsphincttidrs\ wln'utlcyensis dclicttulus
(Ncavcrson) ( l ; ig .  ( r ) ,  f requcnt ly  ct tcrustct l  by
ostrc i t l  b iv i r lvcs or  st t ta l l  t rochid gastrods.

Spccintctts of /). (V.) t'ltiarls ('opc (lrig. (rc) attd /'.
(V.)  dturntsus ( i rpc (Fig.  7f)  in the lowest  2 m
indicatc thc I i , legans-Sci tu lus zoncs.  

' f l te occurrcncc of
P. (V.) whrctltycrtris Neavcrson (F'ig. 7g) in tlre bed
of scptar ia,  P.(V.)  t lcuel / i  Cope t ransi t i ( )nal  to
snrcdnrorcnsis Clopo (Fig. 6a) just above, 1'. (lz )
grantlis and I'. (V.) pseudoscruposus 0.95 m above the
septaria and I', (V.) grandLs and P. (V.)
pseudoscruposus 0.95 m above the septaria and P.
(V.) wheatleyensis delicatuhts near the top of the
member indicates the Wheatleyensis Zone. The base
of this Zone is taken above the N. uirgula shell bed
L85 m above the base of the member (see abovc), as
this bivalve is regionally common only up to the
Scitulus Zone (Cox, 1991, pers. comm.), and the first

t , I ,PEIt  KIMMLRIDGIAN OII AYT-I]SI]URY. I ]UCKS

Wheatlcyensis Zono ammonites occurred in the
septaria just above (Fig. 3).

(ii) Watcrmcad Clay Mcnbcr (6 m)
Thc base of this unit was clcarly definable in both the
Watermead cxposure anti site records at Walton
Strect. It is markctl try thc appcarancc of dark grey
calcarcous clay, abovc thc stiff, brown/grey, shclly
l{olnran's Bridgc Shalc (scc abovc). Fronr enginccring
reports made availahle to the author, it is also cvidcnt

I sona

ffi sirr

I c t o y

-fir Cloyslono

:r Doqqor

- , - S h e i l l o 9

. . . . "  Lydde Bod

that the compressive strengtlr of the Watermead
Member is only about half that of the Holn
Bridge Shale, and this alone could be used to picl
base in otherwise inadequately described site sr
rccords. At Watermead, the member exhibited
lithological change. It tended to become sli
harder and shalier within 0.2 m of its base'
contained very fine silt in its uppermost 2 m
Waterstock, the member was reduced by about
while a further kilometre west, at Shotover'

AYLESBURY

f.
WHEATLEY

Upper Lydile Bed

Whmtley Nodule Bed

l lortwel l
Sr l t

SHOTOVER

K i m m e r r d q e
C / o y

CHAWLEY

Fie. 4. Corrclution of thc Uppcr Kinrnreridgc Clay fronr thc ()xfor<l rrcr, l lrr()ugh Aylcsbrrry, t( '  
' I 'hc 

Wash. A tel

co?rclation of stantlard Kimmc'i ir. lgc Clay trcd nurnbers (trfte r (i)x & Gallois, 1979, arncnded Cox & Gallois, l98l) is n
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member is evidently absent, having been cut out
beneath or laterally replaced by silts of the succeeding
unit, which overlics dircctly on to presumed Holman's
Bridge Shale (see Fig. 4).

'l-hc 
following distinctive horizons were recorded:

---0.4 m above the base of the member: conspicuous
layer of oblate sphaeroidal septarian doggers,
normally sorne 0.4 m diametcr, with predominantly
honey-brown calcite infill. The doggers contained
abundant, partially crushed P. (V.) woodwardi
Ncaverson (Fig. 7c). The same species, partially
crushed and semi-pyritized with white powdery
aragonitic shells, occurred in clay at the same level,
and also just above, and in a distinct brown-
weathering horizon 0.1m below. The horizon with
septaria corresponds to the 'Wheatley Nodule Bed';
the ammonites compare closely with specimens
figured from this horizon hy Neaverson (1925, Plate
I I l ,  f igs.  l ,  3 and 4) ,  and museum col lect ions of
material from Wheatley. It has also been possible to
correlate these septaria with an horizon of much
reduced nodules at Waterstock. This nodule bed
was not specifically noted in old records of the
Wheat ley and Chawley sect ions (e.g.  Arkel l ,  1947),
probatlly because the nodules were not pronrinent
enough, particularly conrpared with the obvious and
well developed septarian layer a metre or two lower
in the section

-2.9 m above the base: a layer of widely sp:rccd,
rather irregularly shaped unfossiliferous clayst()ne
concretions, approximately 0. l5 m dianteter

-3.6 m above the base: an horizon narticularlv rich in
anrmoni tes,  many o[  g iant  s ize,  but  part icul : i r ly  wirh
abundant P. (V.) donoucni Cope (Fig. 7a). /,.
(Arkellites) hudlestoni Cope (Fig. 7a) occurs at this
level.

-5.1m above the base:  the weathered Watcrntead
Clay included a 10 cm bed of grey silty clay with
prominent pale grey streaks of  minute seleni te
crystals, possibly indicating an originally more
calcareous bed.

About the basal  metre of  thc member.  the 'Whcat lcv

Nrxlu le Bed'  fauna indicatcs lhe Wheir l lcye l rs is Z. , , r rc
whi lc  the amnroni tcs 3.( rm abovc thc hasc of  thc
membcr are of  typical  l ludlestoni  Zono : rspcct .
Insuf f ic ient  mater ia l  was found to f ix  the boundary
more accurately than th is.  l lowever,  as 1r .  (7.)
donouani characterizes thc highcr Ilutllestoni Zone
(Cope, 1974) and the Zone is re lat ivc ly th ick
elsewhere, tho boundary lras been placcd low in thc
Waternrcad Member. A single occurrcnce of /'.
(Pectinatites) cor,tuti[er Copc (Fig. 7b) indicates the
Pcctinatus Zone at least äs low as 4-(r nr above thc
basc of the nrember. coincident with the krwcst
occurrence of appreciable fine silt in the clays. A /,.
(Peuinutires) aff. pectinatu\ (Phillips) fragment pre-
served in pyrite, was recovered loosc from thc
weathered zone, and probably comes from betwecn

4m and 5 m above the base of the unit.
Comparison with the standard Upper Kimmeridge

Clay beds of Cox & Gallois (1979) suggests that the
basal Watermead Clay Member correlates with base
Iled 43 in the lludlestoni Zone. This would be
acceptable only if it can be demonstrated that the
range of P. (V.) woodwardi extends higher than the
first appearance of P. (V.) reisifurmis (an ammonite
not recorded from Aylesbury) (Fig. a).

(iii) Elmhurst Silt Member (4.5 m)
At Watermead, th is Member was only seen to 0.5 m,
in the weathered zone. It was however. fullv
penetrated in Walton Street where the upwarä
passage from clay into a very silty clay which marks its
base, was well documented in site boreholes and
augured piles.

The unit comprises a dark grey, stiff argillaceous
silt. A I m thick more laminated and bituminous
layer, some 3 m above its base, contained a restricted
bivalve fauna mainly of Isocyprina. By analogy with
fossiliferous sandy Pectinatus Zone to the southwest
around Oxford the member is assigned to the
Pectinatus Zone. This is supported by the record of
I'ectitntiles (Pectinatites) spp. in rhe top part of thc
underlying Watermead Clay Menrbcr, and the
prcsence above of the Lower Lydite Bed.

The areal  extent  extcnt  of  th is uni t  is  not  vet
known, but  i ts  upper part  probably passes lateral ly
into the 'Pcct inatus Sandstonc'  (or  Bucknran's
'Shotover Gr i t  Sands')  of  Whcat ley and Waterstock
towar( ls  lhe southwcst .  ' lyp ical  

l rcct inatus Sandst()nc
has becn sccn in a tc l t rporary cxlx)surc at  ( 'hc i r rs lcy,
l0knr southwcst  of  Aylcsbury.  ( l ) r .  W. A.  Winrblc-
don,  l9 l . l t l ,pcrs.  <ol l r r . )  and sands also c:rp t { i t l 's  I l i l l ,
tsr i l l  ( ( i rx  & Sunrtr lcr ,  l9t l9) .  At  Warclsr()ck,  s i l rs
cxtcnd down to j t rs t  i rbovc ; r  lcvcl  wi th : r l r r rnr lant  / r .
(V.)  t lonrnuni .  l t  is  possib lc th:r t  thc basc of  ( l rc
mcmhcr is  d i ; rc l r ronous,  rcplncing thc crr t i rc  Watt . r -
rncad ( l lay rnenrbcr l r t  a poin(  wcst  ( ) f  Whc:r t lcy
towards Shotovcr ant l  ( 'hawlcy.

(irr) ,Sx,iruloa ('luy McnthLr (7.4 nt)' lh is  
uni t  wirs or ig i r r : r l ly  r lcscr ihct l  f ront  t l tc  Swirrrkrn-

Oxl i r rd arca.  At  thc Walton Strcet  s i tc  in Avlcst lurv.
i t  w:s a uni fonn.  s l ighr ly s i l ty ,  fossi l i fer t ius t la ik
grey/black clay which contrasted with the more
diverse and s i l ty  l i thologies of  the Elnrhurst  Si l t
hclow. An occasional calcarcous concretion horizon
was evitlent from pilc-augured holcs. 

'fhe 
highest bctl

of  s i l t  at  the top of  thc l l lnrhurst  Si l t  in  a Walton
Strcct borchole was rcnorlc(l to contaitr occasional
subrounclcd pebbles of 'black crystalline rock'. 'fhis

bed probably equates with the Lowcr Lydite Bcd,
and, if correctly correlatcd, represents thc base of the
Pallasioides Zrne. 

'l 'he 
Walton Street site was last

developed in about 1965, when gravity-piling took
place. From the resultant cores a fauna of hard, black,

phosphatised Pleuromya, Hiatella and Pectinatites
pectinatus was obtained. These are also known to
occur at outcrop locally, where they have been
ascribed to the Lower Lydite Bed (Dr. B. M. .Cox,
1988, pers. comm.). A bed of silty clay some 0.5m
thick, containing the same fauna in identical
preservation, was well exposed at Waterstock,
immediately overlying the 'Shotover Grit Sands'. The
absence of an obvious Lydite Bed at this horizon in
most Walton Street borehole records suggests that the
characteristic remani6 lithology is only developed in
pockets in what must otherwise be a significant
omission surface, or more probably that it was simply
not noticed in the site survey. The base of the Lower
Lydite Bed is taken as the base of the Swindon Clay
Member.

Fossils, though compressed, included many arago-
nitic examples with fiery iridescence when freshly
excavated. tsadly damaged perisphinctid ammonite
frilgments were'recovered from near the base of the
member at the Walton Street site, and well preserved
examples of Paulouia pallasioides have been re-
covered from the basal 2 m at Waterstock.

The transition of this nrcrntrer up into the
silty/sandy Hartwell Silt Mcmhcr w;rs sccrt in thc
temporary cxposurc at thc lligh Strcct/Exchangc
Street  intersect ion in Aylcsbury (SPtt23l3t t ,  Oatcs,
1974) and at c. 3.5 m depth in 

'l 'cst llorcholc no. 4 on
the Walton Strect site (unpublished site survey
report). 'I-he 2-3 rn of sedimcnt at about this junction
was the least satisfactorily rccorded, and a small error
in th ickncss nlcasurenrcnt  of  thc Swindon Olay is
glssible. 'l 'hc 

amnronite ftuna of thc uppcrmost 2.-5 nr
hclongs to thc l ' ; r l las io idcs Zonc (Oatcs,  1974) which,
by infcrcnce f ronr thc Watcrst( )ck scct i ( )n,  exlcnds
rkrwn t0 t l rc  f -owcr l ,ydi lc  I lcd at  thc basc of  the
nrcnrhcr.

(vl llartwtll Silt Mtnrln'r (llntl
' lh is  

uni t  ( l i r rnrcr ly  thc l lar twcl l  ( l lay)  is  the only
t l iv is ion of  thc t lppr Kinrnrcr i t lgc Clay in thc
Aylcsbury arc;r  whic l r  h:rs prcviously bccn def ined
according to n lodcrn l i thostrat igraphic pr incip les
(()atcs,  1974).  

' lhc 
tcrnr  ' ( ' lay '  is  rcplacct l  hcre as the

l i thokrgy is  nrorc appropr iate ly cal lcd s i l t ,  a lbei t  very
argi l laccous.  In th is respcct ,  the uni t  much resenrbled
the E,lnrhurst Silt Member.

The passagc up frorn the grcenish/black, stiff
plastic, shelly clay of the Swinclon Clay, to the d:rrk
grey, silty and sandy glauconitic clay of the basal
Hartwell Silt, occurred ovcr a vcrtical interval of some
10 cm.

A plaster of Arcornytilu.r sp. 3.3 m above the basc
of the member, and a layer of snrall, distinctive,
partially pyritized septaria 4.5 rn above the base
should be good local markers. 'I'he entire member
contained abundant Paulouia spp. indicative of the
Pallasioides Znne, and is traceable southwestwards

along outcrop to Thame and Brill, beyond which it
may be cut out by pre-Portlandian erosion for a short
distance, or may pass into the Wheatley Sand. To the
northeast, the member can only be traced until it
disappears below unconformable Cretaceous strata in
the neighbourhood of Stewkley and Wing, some
12 km distant .

The ,Upper Lydite Bed (0.5 m) which was exposed
in the weathered zone at the top of the Hartwell Silt
sections described previously (Oates, 1974) is not
always seen. Although reportedly containing rolled,
phosphatized Paulouia rotunda (Casey, 1967) this bed
probably belongq to the Albani Zone, forming the
base of the Portlandian strata in the area (Casey,
1967). The Rotunda Zone fauna was derived from
clays now unrepresented in the area apart from
remani6 nodules and fragments.

4. NOIES ON THE AMMOAIITE FAUNA

Where possible, ammonite occurrences are indicated
on the graphic section of the Watermead site (Fig. 3).

(a) Amoeb<lceras

Anroeboceras apparently becomes extinct within the
lower Autissiodorensis Zone (Callomon & Cope,
1971; Gallois & Cox, 1976). The small rectiradiate,
finely ribbed species,4. (Nannocardioceras) anglicum
(Salfcld) which is the youngest known representative
of the genus in Dorset and the Wash area also
occurred at Watermead, some 2.0-2.5m below the
base of the Upper Kimmeridge Clay, together with
thc ncarfy smooth l. (N.) kraruei (Salfeld).

'fhe 
coarser ribbed subgenus Amoebites occtrs

through most of the Lower Kimmeridge Clay, and has
been collected by the author from a temporary
Eudoxus Zone exposure 4 km north of Aylesbury
(SP805200), but was not seen at Watermead.

(b) Sutneria

Suternia rebholzi Berckhemer occurred at Watermead
in corrsiderable numbers, Lretwecn |.0 and 2.0 m below
the base of the Upper Kimmeridge Clay, and at a
similar stratigraphic horizon in the M40 motorway
excavations at Waterstock and in Bed 33 of Gallois &
Cox (1976). lts range in the Warlingham Borehole
was entirely within the low Autissiodorensis Zone
(Calloman & Cope, 1971) and in Bed 33 of Gallois &
Cox (1976) in East Anglia.

(c) Aspidoceras

This highly variable genus is discussed in some detail
by Callomon (in Callomon & Cope, l97l), but there
is no modern systematic work on the genus. At
Watermead, it occurred, often abundantly, up to I m
below the base of the Upper Kimmeridge Clay, sizes
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varying up to 0.5m diameter. They most closely
resembf e specimcns of A. caletanwn figured by
I-Iantzpergue (1987). The ammonite aptychi known as
Laeuaptychus originated fr<tm Aspid.ocerus with which
genus its range at Watermead coincided.

(d) Aulacoslephanus

Aulacostephanus forms the basis for the ammonite
zonation of the Eudoxus and Autissiodorensis zones,
and was the endemic ammonite population through-
out this period. The genus was the subject of
systematic research by Ziegler (1962), but there is
scope for more detailed stratigraphically controlled
analysis of the genus in Britain. At Watermead (and
also at Waterstock) a distinct succession of
Aulacostephanus occurred in the 3.7m of exposed
Lower Kimmeridge Clay.

From shaley clays about 2 m below the base of the
Upper Kimmeridge Clay, a population of small,
densely ribbed Aulacostephanus was recorded. Alone,
these are difficult to date beyond 'Eudoxus/

Autissindorensis Zone' but their association with
Nannocardioccras-rich beds, and comparison with the
Wash succession (Gallois & Cox, 1976) suggests the
Eudoxus Zone. A variety of Aulautsltphanus
comparable to A. uolgensis (Vischniakoff) and 21.
kirghisensis (d'Orbigny) occurretJ throughout thc
3.7 m of clays exposed at Watcrmeacl.

At both the Watermead and Waterstock exl)()surcs,
farge, evolute, strongly ribbed .21. uutis.sitxktrursis
occurred in abundance near the top of thc l-owcr
Kimmeridge Clay, and were charactcristic of thc
Autissiodorensis Zone. A rcmarkatrly snrooth ()utcr-
whorled Aulacostephanus (mentioned alnve, and Fig.
6d) occurred in great abundance in a thin bcd
0.05-0.2 m below the base of the Uppcr Kimnreri<Ige
Clay, almost to the exclusion of other amnrönites.
This species, commonly up to 0.3 m diameter,
possesses moderately densely ribbed inner whorls, and
is rather more evolute than other 'unornamented'

Aulacostcphanus species (eg. Aulacoslephanus jaso-
noides (Pavlow) with which it was found in association
at Watermead (Fig. 5d). Ammonites from this fauna
resemble the rather unornamented specimen of
Aulacostephanu^s autissiodorensLs from Bar-le-Duc
(Meuse) France, figured by Hantzpergue and Lafaurie
(1983) who notcd that this smooth transient is much
closer to the holotype than the coarsely-ribbed British
fauna (e.g. Fig. 5a (to which the same name has been
applied)).

It is unfortunate that the disconformity just above
this horizon precluded the study of any later
Aulocostephanus forms. However, a search in more
complete Autissiodorensis zone sections, such as the
Dorset Coast, may well reveal an identical transient
fauna at the same stratigraphic level, as is suggested

by the record of Borehole CSU 71165 (Gallois & Cox,
1974, p.2tt).

(e) Gravesia

Crauesia, as a stratigraphically significant ammonite,
was discussed at length by Cox & Gallois (1981). tn
northwest Europe, the genus occurs within the
Autissiodorensis, Elegans, and Scitulus zones, Altho-
ugh relatively rare in Britain, the occasional
occurrence conveniently links the British succession
with correlatives on the European mainland.

At Watermead, Crauesia gigas (Zieten) occurred,
as a rarity, at the junction between the Lower and
Upper Kimmeridge Clay (see Fig. 4). Grauesia gigas
and G. irius (d'Orbigny) have also been collected
from fallen blocks of the lowest 2 m of the Upper
Kimmeridge Clay, but again werc scarcc (I:ig. 5b and
c). This is an unusually high <lccurrcnce of C. irirar as,
according to IlantzpcrSuc (l9tt7), thc spccics is
normally associated with thc uppcr Autissitxlorensis
Zone, a l though Sal fe l<J (1913) equotcd ln l r ius 7,onc
with the nrodern lJ legans Zonc.  At  Wir tcrnrcud,  ( i .
,/irrs was found in associirtion wilh l\<'tinutin's
(VirgalosphinctorZ,s) r,/cgors (irpc.

([) Subdicholornocorrs

Subdicholonutct'rnr, which is possibly a lrrceursot ttf
I 'c<: l inut i tcs ,  occurrcd i t t  thc l .owcr Kirnntcr idgc ( ' lay

i l t  Watcnnci l ( | ,  bt r t  wcl l  prcsctvc<| ,  t tc i t r  contplctc
shcl ls  wcrc only prcscrvct l  rnrnct l i t tc ly  bclow t l rc  to l t
( l r ig.  6b),  ( i r r rpnr isrr r  of  r i l l  t lcnsi t ics of  Walcrrncat l
nrr lcr i r r l  and thc l to lotypc <t [  Sulx l i< lut t t t t t t tx 'enr
wcD.r t r ,a ( ( i rpc)  f rorn l )orsct ,  whcrc t l tc  spccics
comnronly ( )ccurs ut  r r  lcvcl  h igh in thc Aut iss iotkrrcn-
s is Zone, dcnronstr l tos a ncar af l in i ty  ( (bpc;  l9(r8;
Birkefuntl et ul. 19t13\.

(g) Peclinalites

I>ectinatites now forms the basis for zonal subdivision
of  the lower part  of  thc Uppcr Kimmcridgc Clay.  Al l
the known subgcncra (Arkcllites, Virgansplrinctqides,
and Pectinatites) (Cope, 1967) werc rccogniscd at
Watermcad. Onc cxamplc <tf I'cclinulilcs s.s. at '20

feet depth' from an excavation in Buckingham Street,
Aylesbury, is held in the County Museum collection,
as additional evidence of the Pectinatus Zone between
the Watermead and Walton Street sections (Fig. 2).
Specific identification is based upon their rib density,
plots of which from successive horizons quickly.
demonstrate a good deal of overlap. This probably
reflects the evolving nature of the fauna or a degree of
intraspecific variation not previously recognized. The
most characteristic feature of Pectinatites is the horn
on the aperture. At Watermead, only one specimen
(Pectinatites (P.) cornutifer Cope (Fig. 7b)), at a level
9.7m above the base of the Upper Kimmeridge Clay,
showed this feature.

Fig.5. Ammonites from Watermead. All specimens are in the collections of the tsuckinghamshire County Muscunr,

Aylesbury (BCM).

@) Aulaiostephanu autissiodoremis (Cotteau) [Brit ish transient]; BCM 1991.1.1; 0.4m betow top of Lower Kimmeridge

Clay; Autissiodorensis Zone; x 0.28.
(b)-Grauesia iriru (d'Orbigny); BMC 1991.1.2; ex Holmans Bridge Shale [in association with P. (Y.) clcganr, Fig 6cl;

Elegans Zone; x 0.28.
(c) Grauesia gigu (Zieten); BCM 1991.1.3; ex basal 2m of Holmans Bridgc Shale; probably Elcgans Zone; x0.3tl.

(r!) Aulacostephanus janonoides (Pavlow); BCM 1991.1.4; cx top 1 m of Lowcr Kimrncridgc Clay; Autissiodorcnsis Zonc;
x0 .4 .



Fig.6. Amrnonitcs fronr Watcrnread. All spccimcns are in thc collcctions of the Buckinghamshire County Museum,
Aylesbury (BCM).
(a) Pectinati le.s (Virguo.rphinctoidcs) clauell i Copc trlns. smerlmorercß Copc; BCM 1991.t.5; ex l lolmans Bridge Shale;
Wheatleyensis Zone , xll.28.
(b) Subdichotomocerw websteri Copc; BCM 1991.1.6; top surface of Lower Kimrncridge Clay; Autissiodorensis Zone;
x0 .28 .
(c) Pectinatites (Virgatosphinctoides) elegans Copc; l lCM 1991.1.7; cx basal 2m of Holmans Bridge Shale Iin association with
Grauesia iriw, Fig. 5bl; x0.38.
(rl) Aulacostephanus autlssiodorercir (Cotteau); IICM I99l.l.t l ; 0.1-5nr bckrw top of Lowcr Kinrnrcridgc Clay;
Autissiodorensis Zore, xrJ.4.

tJ ll

i  " i

Fig .7 .  Ammoni tcs  f rom Wal ton  St rcc t  (F ig .7a)  and Watcrnrcad ( l ' i gs .  T t r rg ) .  A l l  spcc imcns are  in  the  co l lec t ions  I

Buckinghamshire County Muscunr, Aylcsbury (l lCM)

$\ Peäinatites (Virgutosphinctoi.lcs) t lorroruni Copc; IICM 1991.1.9; about 3m above base of Watermead Clay [=l8r
below ground lcvcll; Hudlcstoni Zonc; x0.6.
(t:) Peitinatires (Pectiruttitcs) cornuti lü (Bucknrrrn); l lCM l99l.t. l0; 4.(rm above base Watermead Clay; Pectinatus Zon
x  1 . 0 .
(c\ Pectinutites (Virgansphirctoidcs) wtxxlwurtl i (Ncavcrson); IIC-M 1991.1.11; Wheatley Nodule Bed, near base ,

Watermcad Clay; Whcatlcycnsis Z)trc; x0.6.
(l) Pectinatitcs iArketl itas) hudlestnni (-opc; BCM 199 | . L l2; 3.5 rn above basc of Watermead Clay; Hudlestoni Tnne; xO.3'

(c, Pccti4dtit(s (Virgakrsphinckridas) wheatleyensit dtl icatulus (Ncavcrson) with small trochid gastropods adhering lo she

Il( 'M 199 | . | . l3; 5 tn rlrovc thc hilsc of I hlntans l lr idgc Shalc; Whcätlcycnsis Zorrci x0.67 m.

(t) I,cctinuritas (Virgottfphincnidcs) ltutnt,tus (irpc I l l(]M l99l . L l4; cx I lolmans Bridgc Shalc; Scitulus Zonc; x0.87.

igl Ptcti,rutitcs (Virgonisphinctoit!$, whcutl(yusis Ncavcrson; IICM l99l.l. l5; doggcrs,2.lm abovc basc of t lolma

I l r idgc  Sha lc ;  Whcat lcycns is  Zn lc ;  x ( ) . ( ) .
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5. REGIONAL SETTING

Conrparison of Uppcr Kimmeridge Clay thicknesses
bctwcen Chawlcy, Oxfordshire (Arkell, 1947), and
thc Wash area (Gallois & Cox, 1974), demonstrates a
gradual thickening ENE along the strike of the
Kimmcridge Clay outcrop (Fig. a). This is close to
being parallel with the original shoreline of the
northern flank of the London-Brabant Massif in Late
Jurassic time (assuming that the massif was still a
subaerial feature). The higher proportion of sand
(particularly in the Pectinatus Zone) and non-
sequences in the thinner sections (on the palaeoge-
ographical feature called the 'Oxford Shallows') also
suggest deposition in nearshore shallow water, where
proximity to a sandy clastic source of sediment and
sensitivity to small sea-level changes would have their
greatest effect upon the stratigraphic sequence.

Sand development in the Kimmeridge Clay at the
Pectinatus Zone level also occurs in the North Sea in,
for example, tbe Claymore Field (UK Offshore block
14119) (Harker, Gustav & Riley, 1987) where major
sand input coincided with a marine regression at thc
onset of the main phase of late Cimmcrian tcctonisnl.
To the southeast of Aylesbury, downdip, beneath the
Cretaceous cover, the higher Jurassic beds are
apparently progressively cut out by the base
Cretaceous unconformity. At Puttenham, live kilo-
metres northwest of Tring, a water boring encoun-

tered Kimrneridge Clay with septaria beneath Lower
Greensand (Whitaker, 1982), which implics erosion
down to at least the I'ludlestoni Zone,whereas in the
Tring-l Borehole (SP912f03), Lower Greensand of
Aptian age rests directly upon a fossiliferous Upper
Oxfordian (Corallian) limestone. In the Little
Missenden Borehole (SP916007; Strahan, 1916)
Sherlock (1922) reported Gault Clay (presumed
Albian age) over tbe Oxford Clay (Callovian-
Oxfordiao).
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