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l!ditc>rlal 

Once apln we bc&in our editorial on • sad noce in rcpordn& the recent 
death of former MGA President, Pro(cs,or Ansel Dunh•m. This C.mous son 
o( a famous falher WIS known to ma.ny in our reaion durina his time on the 
ceachina staff of The Univenity o( Manchcscer in the 1970's. We are aratcrul 
co Norma Rothwell for writina the obituary published in this volume and send 
our sincere condolences to Sir Kin&sley and Lady Dunham. 

Tbis is.sue, purely coincidentally, bu some1hln1 of a thematic nature, 
concentratina on thin&• Triassic. David Thomp,on takes a historical look at 
various issues of Triassic <tratljraphy and palacontoloay, Tony Mo,aan·s list 
of Me<Sc)'1'1dc RIGS ,ices is by dcOnltion llr&cly concerned whh the Trias, our 
Book Review celcbr1tc1 Ocolf Tresise's dcflnitlvc work on Chlro,/urlum, llld 
even Carboniferous cor1ls crop up in Trillsslc conalomeratcs ! Thonkfully 
Harry Holliday'• artcedocal piece reminds us that the northwest docs have some 
PaiaCO>.Oic I 

As always we arc very antorul to all contributors to this edition, but 
would llk.e to encouraa,e more of )()U to knd us copy • serious papi!~, sborte_r 
artlclu, book reviews, field trip reports, lettors, cartoons eto. • do not be afraid 
10 put pen to paper I 

John R Nudds (MOA) N.C. Hunt (LOS) Alistair Bowden (LOOA) 
Sprina 1998 

Notes for Authors 

Articles and suuesti-Ons for fulUre issues are always most w-elcome and 
should be sent to either Dr John R Nuddi, Manchesier University Museum, 
Oxford Road, Mancbescer MIJ 9PL, N.C. Hunt, Depanmcnt or Barth 
Sciences, The Unlversity, Liverpool L69 2BX, or Alistair BOl'<lcn, CJitlleroo 
Cl5tle Museum, Castle Hill, Clitl>eroe, B87 !BA. Ankle• should prererably 
be pn:scntod on disk, if possible in Wonlperfed (Windows or DOS), and may 
be up to 3,000 words in lc,iatll. Fiaures should be de.iincd for reduction to 
fit a maximum frame siu or 180mm x 125mm. 

Copyricbt 
Ccpyriiht in 11w! N<>nlt - G«>logisr as a whole LI h<ld by the U""])OOI GooloJICII 

Socic,y, the Manch<ster GeoloeJcal AslOCiatinn and the ~ Oro11p d the Oeoloeist>' 
AM<>ciatioa. Copyrighl IA the lndividual U1lciet bcloog, ., their n,poctive autbon. 

Baek ■umbers ol The Amateur G<OloclA ud The Nor1h West G<Olocb1 
Urnited -b d "'°" -iow Issues ... """' IA Manchester and U,,tp00! atld 

copies can be obtained by applkatklol to the cditon. 
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IN BRIEF. ... 

Lottery problems for Man<:hester Mus,um 
In the lost ls.sue we n,ponod on the Herluao LottA:ry Fund award or £12 

million to Tho Ma.nchcster Museum on condlllon lhat it was able to r11.lse 
sufficient partnership f\Jndln&, As with many other lottery approved schemes 
this la provina to be dlfficull as rivals In the herii.ge sector compotA: for the 
some limited arantl, Tho anticipated European fundlna, which would have 
provided the n.nal £2.S million or partnc11blp fundlna required, was aw.irded 
Instead to other schemes In the north-west. luvlna Manchester Museum's plans 
In some jeopardy. A decision should be made by mid-summer and It may be 
tllat a less •mbltious scheme will e-iolvc. Academic staff at the Mu.1e11m may 
not be too unhappy with this • many have expressed concern oYer the wolf.ire 
or the collcc,ions durlna the massive upheaval that is planned. For example the 
new Earth Sciences Collection Centre, which MOA members will fondly 
n,mcmber openlna In 1992, is to be la,aely dismantled. We aw.ilt news with 
eaaer anticipation .... 

Latt.SI BGS publla1tions 
Readers will be pleased to hear that the British Oeoloaical Survey sheet 

memoir, Gtology of 1he cowury around Snowdl)ll, bu Just been published to 
accompany the I :50,000 Snowdon map (Sheet 119) which appeared last year. 
The memoir describes the ceolo1y or the Snowdon area in the heart of the 
Snowdonia National Puk and can be obtained from the BOS Sales Desk at a 
cost or £45.00. Other n,cent l:S0,000 maps of potential interest to workers lo 
the nor1h•WC$1 include Kirkby Stephen (Sheet 40), Richmond (Sheet 41) and 
Hawes (Sheet SO), which are available nat or folded at £9.95. 

Undow Moss in the news again 
Lindow Moss, to the west or Wilmslow in Cheshire, the site of the 

world•famous discovery of Lindow Man, is to undergo an increase in its peat 
extraction operation. Croghan Hi.U Horticulture have asked for a review of 
pennissions oo five c,trlCtion areas. Cbeshlre County Council rcquestA:d more 
information than was given in the original application in April 1997 and a 
bydroloJical report from Sheffield University hu convinced the authority that 
a four .. fold increase in current ex.traction to 60,(X)()m1 is in order. The 
applicants have agreed to allow access to the site for archaeological recording 
should further bog bodies or other evidence be revealed. 



 

 

OB11'UARY 

Ansel Charles Dunham 

Many members will have read tho news or 1hc recent death or a former 
Prcslde111 of lhe MOA, Prorcssor Ansel Ounh,m, wilh areat sadness. 

Reccmly 11 the University of Leiccsw, movina there from 1ho University 
or Hull, Ansel wu for many yean in lhe 1960'1 and I 970's a member of the 
academic staff of The University of Mancbesttr. Ourina lhose yurs be was an 
elllhusiucic member or 1bc MOA and a distinauished president. 

Ho was also an Associate Lecturer of the Open Unlvc11i1y and in 1974 
had lhe very doubtful pleuure or aurtin& me on my aeoloaical studies. 

Ansel wu • deli&Jllful person, kind, considcratt and wilh a areal abiUcy 
to communicacc his knowlod&c and IOYC of Earth Science,. When asked wh.'11 
ii to<>k to be a aood acoloaisc hls reply was, "Look at lolS of rocks". Wise 
council indeed. 

A crue aenllcman, be will be very much missed by all who knew him. 
Our sincere sympalby socs 10 his widow, Helen, all bis fomily, and e,ipeci•lly 
IO bit parencs, Sir KJnaslcy and Lady Dunham. 

(Norlllll Rolhweil) 
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PROCEEDINGS OF THE LANCASIDRE GROUP OF TUE 

GEOLOGISTS' ASSOCIATION 1996/97 SF.SSION 

1996 

Apr. 13 Field trip 10 Ana)czarkc led by members of the iroup. 

May 11 Field trip 10 tho Vale of Chippin& led by Miko Goslin&, 

May 29 Field trip 10 Hall Hill Quarry led by Alistair Bo,,oen. 

Jun. 15 

Jul. 18 

Jul. 20 

Sep. 27 

Sep. 28 

Oc1. 2S 

Nov. 29 

1997 

Jan. 17 

Jan. 31 

Feb. 28 

Mar. 21 

Field irip 10 lbe North Pt.noi.llC Orefield led by Rod Irel•nd. 

Field crip IO Boulby Fl:>tash Mine led by l'l,ter &ley. 

Field crip 10 Triassic e.q,osurcs in WcSI Lanca,hirc led by Sieve 
Hewitt. 

The geology a,id II/story of ltadh.i11c mi11J11g in tJ1t 11ortlum, 
Prnn/11,s by Rod Ireland. 

Field crip to Cartmel led by Murray Mitchell. 

1111 geology qf ,1,, A66 road impr(lvt!mtnt schtm1: by Mr 0.1. 
O'Farrell. 

Coastal rock w,athtring ond erosion by Professor 0. Motteshcad. 

AnnuaJ Dinner. 

Bwcher, and w,av,rs In tht Jo.rs/I r,cord by Dr Po.uJ Seiden. 

Have hammer, 1+;// rrawl! by Or 0. WatkiJ>e. 

1ht ,'Olcano,s of Hawaii by Mike Gosline. 



 

 

Offlcrn and Momben of Council ror the Ses$1on l996/7 

Prtsldont • John R Nudd, BSc PhD FOS COeol 
Vlee-l'ruldootl • Richard Panrielc BSc PhD; Fred Marrlou FRCS 
lion. S.Cr<tary • Norma Rothwell BSc 
non. Trtasurtt • Tony Browne BA 
Hon. Edllon (N.W. Goolopsl). J.R. Nudds PhD; Shei.la Owen BA 
Hon. Ubrarlan • l'l»t vacant 
Hon. Ind- M..cll\p S.Crttary • CharlCI Allen MSc 
Hon. f'lold £,ccunion S.Ctttary • Jim Spencer BSc 
lion. Auditor • Eric Fosttr MA 
Council • Chrisllne ArkwriaJ>t BA 

Manin Blswonh 
Mary Howle BA 
Joyce Little 
Ralph Brownell 
Alison Scott BSc. PhD 
Betty Whitehead BSc 
President of lhe University or Manchesttr Oeoloa,ical Society 

THE BACKGROUND TO Tiffi FINl)rNG OF FOOJ'PRIN'l'S AND 
OTID!.R TRACE FOSSILS OF ?SCYTRIAN, ? ANISIAN AGE 

rN THE SHERWOOD SANDSTONE GROUP (l'IUASSIC) AT lllLBRE, 
WIRRAL, EAST IRISH SEA BASIN 

by David B.Tbompsoo 

INTRODUCTION 

'111/s I• lht world's Um/I w, ha., com, 1"; this Is /ht Seyth/aJr country, 
an untrodd,n d,sol4.ibn. • Aeschylus wriUlli, in Promethtus Bowul. 

The findln& or a new and substantial Triassic footprint locall1y In lhe 
Liverpool area, Ibo first since lhc tum or lbe century, Is a most excitlna, 
prospect. The ertdit for the newest find, lies lara,ely with the Ran&•• Service 
of the Wirral Metropolitan Borouah Council and particularly with Vicky Seapr 
(Hllbrc Ranacr) and with Mike Kina, (a doctoral #ludent of Or Mike Benton or 
Bristol University). 

Tile fir&t p<Jblishcd record of Ibo find wu released in an obs<:ure rtport 
or tho Hilbre Bird Observatory (Bell 199'2): "In late February, 1990, Force 11· 
12 north-westerly winds coincided with sprina, tides, dislodgina, and shattcrina 
lorae slabs of the sandstone bedrock on the wcattm side or Hilbrc. Some of lbc 
broken rock, cast up 11 lbe south end of lhe island, wu c.amiocd independently 
by two observatory members: immediately after Ibo event, J.C.O fJohJI Gittins] 
recognised fossilised mudcraeks in one or Ibo sabs, formed and preserved wbcn 
lhe rock material was bcin& laid down; subsequently after scvcrul cumlnatioos, 
durlna, a close lrL<pection by A.A.B. [Tony Bell] In July 1991, two or three 
obscure footprints were apparent amongst the mudcra.cb on one of the slabs, 
and were photographed i11 situ". 

Soon afl,r July 1991 the specimen bearin& lbc first footprints was 
re=·cd from Hilbre Island by the agreement of the three ran,crs and from 
I 992-3 was kept at lbo Tburstaston Visitors' Cen~ awaitina, conservation 
measures. Since then the original slab and many others have been recistertd 
in the collections or lbe National Museums and Oalleries on Merseyside. 

The ori&inal footprint slab, 83 x 67 em of medium-grained sandstone, 
CJ<hibits extensive mudcrack casts. II was in.spcettd on site by Dr Oeoffrcy 
Trcsise (Former Curator of Barth and Physical Scie.nccs at National Museums 
and Oallerics on Merseyside). In bis subsequent report in December 199'2 



 

 

(Trcslsc 1992), ho rccoanisod • 1mk with three foo1prin11 which, •.,.re 
,cncraUy similar IO, bul ,mailer lhan Ch/ro,h,rtum• in the well known S10rc10n 
quarries where they have been frequently ducovered be1ween the yoars 1838 
and 1930 (Tresise 1989b). Perhaps followin& the Oeolo&ical Survey map and 
memoir (Wedd ti ol. 1923), he noted lhal the sltbs came from an horizon in the 
Chester Fl!bble Beds Fornulion (Wtrrina10n ti al. 1980), formerly the "Bunter 
l'l,bble &els", Lower Triassic In a,e, c. 245 million ycara old (Harwnd ti al. 
1990), He suuestod thertfon: thtl they were apparcn1ly older lhun the prinlS 
from S10re10n tnd other related places (e,c, Runcom) (Bettley 18%, Maldwcll 
1914, Tresise 19931,b) which tre in the lucely fluvial Helsby Sands10ne 
Fornution c. 242 m.y. (Thompson 1970a,b; Wtrrlnaton ti al. 1980). He 
remarked also on the presence of ripple marks tnd "worm casu•, He 
concluded 1ba1 the foo1prin11 cou Id not be auianed 10 an ichno1uon because or 
poor prese.Mtion. 

Apinsl a backJround of very active hydrocarbon CJ<ploradon and 
exploilation offshore (Haiah ti aL 1997; Yllliz 1997), these chance finds, and 
others which foUowed al the game place, eventually offered an opportunily 10 
idcn1ify a new assemblJlle of uaoe fossils and pos,ibly to sol•• a lona-siandin& 
JtratiJnpbical problem in the area: the likely horizon in the Triassic System of 
lhe rock formation lO which tho ro..i11 belonacd, Tbe firsl •tai• of Ibis work 
ii now ncu complctioo (Kina & Thompson io prep.), and ii is appropriate tha1 
a hls10rlcal appreciation oC these cvcnlS and their conte.lll is presented 11<:rc 
which, the author hopes, will iotercJt both local amatcura and professionals 
alike. Not for wan1 of a reason did Professor H.H. Read dub the members of 
the Liverpool Sociely 1 "Triassic audience"! 

THE IDSTORICAL CONTEXT OF THE SfRATIGRAPIIlCAL 
PROBU'J\I 

The locauoo or the footpriDIS <Fial I. 2) was at NOR SJ 186876 on 
lfilbre, I.S km weal of Hilbrc Poio1, al lhc oonbw,,>t tip of lhc Wirral. Tbe 
rock succession here dips 6-10 deareca lO northcasl and s1rikcs oorthwe!II IO 
soulheasl. II is coolinued io UWc Hllbrc Island (•Middle lsland•Mlddle 
Eye). II is separated by north-south faults from rocks of a diffcrcnl horizon in 
the Lower Trias on Little Eye and lanskcy Rucks lO Ibo sou1bcasL Tbc 
5Uccessions 11 Hilbro Poinl and Rcdstoncs Rocks (SJ 2088), separated by a mull 
and hence of different stratigraphic borizons1 have been compared to those on 
Hilbrc itself, albeit nCCC$Sllating a fault, here named lhe Wcsl Kirby Beach 
Fault, 10 be bypotbcaiscd bc1wecn the two areas ever sioce Hull's geological 
map and section (1855a & b) and Monon's account ol' lhc area (1856), 
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PROCEEDINGS OF THE MANCHFSrr~ GEOLOCIC\1, 

ASSOCIATION 1996197 SESSION 

Apr, 26 Annuli Dinner ti Harwood Rooms, UMIST. Guest of Honoor: Or 
Fred Broadhun1. 

May 18 Fitld trip 10 Goyt'1 Moss led by Michael ila&ar, 

Jun. 16 1'1cld 11ip to Wc:&ltrn Ptnnlnes led by Wishart Miiehell. 

Jul. 14 1'1cld lrip lO Lud's Church 11nd Roach l:nd led by Don S1ew.1rd. 

Aua. 14 Field trip 10 Meadowbarut Salt Mino, Chc1hlrc led by Bcuy Knlihl. 

Sep. 11 MembcB' "Twelve BeSI Slides" EvCDIRJ, 

Sep. 15 Field ttlp 10 Furnm Pcnio.,ul• led by Derek Lcvis10n. 

Sep. 25 Co,,wrsa:.lone at The Manchester Museum. 

Sep, U Field uip lO OklMm led by Fred Broadhursl & Bill Ho1chki5$, 

Oc1. 9 Sedime,u m(lJuzgeme,u 10 oprimlse water quality fn /1,e Monchesttr 
Ship Canal by Or S 800l1. 

Nov. 13 Plate tec10t1/cs ln th, Archatan • a sctptlc's 1•/ew by Professor 
R.G.Park. 

Dec. I J \t,/cClllic en,ptions in atmosphere free l>cdles by Or L. Wilson. 

1997 

Jan. 8 7racklng dinosaur f()Olprinls by Or M. Romano. 

Feb, 12 Annw,I General Meeuna and Presidtnlial Address by Dr John 
Nudds • The way that I wtnr: a gtolagy of /rt/and. 

Mar. 12 Short ialks by Tony Browne, Muy Howie & Christine Arl<wrighl. 
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Council • J.O. Moore BSe MEd 
L. Brya,, 
M, ChriJIQphcr 
R, Flcmina 
S. Gonzalct BI!ni, MSc, PhD 
C.1. Kerley BSc 
P. Lcloesicr 
A. Mora•• BSc 
R.1. Ousby BA 
P. Panona MSc 

Trustfft • Professor D, Pllnn, Professor W.S. Piu:her, 1.K. Shanklin BSc, 
CGcol. 

Membtrshlp on JO Stptembtr 1997: 

201 Ordinary members, 31 Student members, 6 Honorary members, 3 Life 
membera. To4al • 241. 

The Ll~rpool Coologlcal Socle11 Prim ror Cmenil Excollence were 
.,.,.n1e<1 as ronows: 

The Ugj,,:aib' of LiwQXlOJ - Geoloay: Jonalban David Hall 
Nicholu Erik Timms 

• Geophysics: Nisei 1ohn Cassidy 
- Gcolo&Y & Physical Geoarapby: Tom Bradwell 

John Moores Uoixcaitv .. Earth Science: Paul Lcices&er and 
Nicholas Midaley 
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l!iJill Triullo Outcrop 

Fig. I. Triassic outcrop of England and 
\Vales. shO\\•ing the tidal islands of Hilbrc. 
Middle Eye and Little Eye, which are 
situated off the N.W. coast of the Wirral 
peninsula. The photograph sho,vs a view 
looking south from the S.W. point of 
Hilbre. towards Ntiddle Eye. The town 
onVcst Kirby can be seen in the distance. 
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FigUR. 2. 1be 1liassic botpri.nt localities d Mcneyskte jn tdWOC'l lO the Pttmo-Jurusic 
baslns or ibc Brllisb Isles (aJlcc ~- a al. 1997, fig. I, p. 96, ibrougb Ille kind 
pcnn)sslon or The Goological Soci")' or London). The position of Hilbrc is box<d. 
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Mar. 18 The Distinauished Visitor's Address by Professor Pttcr Whuler • 
Rull11g reptile, or chickens from H,11: What -..wre tilt dinosaurs 7 

Mar. 21/23 Field trip 10 Southern Upland$ of Scotland led by Charle, 
Unden.ood. 

Apr. 20 

May 10 

Jun. 7 

Field trip to Oreat Orme and Copper Min• led by D.A. Jenkln.s and 
C. Rowley. 

Field trip to Dudley Museum and Wren's NeSI led by Colin Reid. 

Field ttlp 10 the Hematite mines of the weSlem La.kc Di,1ric1 led 
by Mervyn Dodd and David Kelly . 

Officers and Memben of Council ror the Ses.sio11 199617 ind Trusll..:s 
1995/98: 

President • N.C. Hunt BEd 
Ex-~sldenl • H. Davies MA 
Vi<:o,-Prt11idtnt. Mis; H.B. Clarlt MSc FGS 
Hon. Secretary· 1.0. Crossley BSe, CcrtEd., COeol, FOS 
lion. Asst, Secn!Cary • S. Bowie 
Hon. Treasurer • G. w. Rowland MIMBM 
lion. Asst. Treas11rer • W. Simkiss BA 
lion. Editor (Geol. Jouroal) • A.P. Boyle BSc, PhD 
Ron. Editors (N.W. Geoloaist) • N.C. Hunt BEd 
Hon. Librarian • Mrs L. Rimmer CCbem, MRSC 
Hon. Excursion SecrtWy • T. Metcalfe BA 
Ron. Treasurer Spec:ial Issues Fund • G.G. Harden LDS 
Ron. Archivist· P.W. Phillips BSc, AMA 
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PROC£EDINCS OF TIIE LIVFJll'OOL GEOLOGICAL SOClETV 

1996197 SESSION 

1996 

Oct. 8 The Presidential Addre,1 by Chris Hunr • Aggrrg01, l'roptrrfts: 
/sit of man ca.re study. 

Oct. 29 ~ r,cognltlon of rl.sfng and fallln1 sto l<1~Ls In the 1eo/oglcol 
rtcord (•;th examples from the C,,rtx,nif,rou.s) by Sarsh Davies. 

Nov. 12 Spinning compossts • the E4r1h's mognetlcfleld, post and pr,s,111 
by Ot11lam Sherwood. 

Nov. 23 Practical Session 11 Uverpool Mur;cum on An Introduction to tlle 
ldtnt(/ICOJlon of /OJJILs wilb Wendy Slmkl!i and Tony Morpn. 

Dec. 3 The Dislinauishccl Member's Address by Prol'c$sor Mlchacl 
Hambrcy • ~ Jlabillty ef the Anlorctlc let Sheet during tM 
nnlary l'trlod. 

1997 

Jan. 14 

Jan. 28 

Feb. 4 

Feb. 7 

Feb. 2S 

Mar. 8 

Hydro,htrma/ up/oration on th, Mid-Atlantic /lldge by Lindsay 
Parson. 

P<actical Session at Limpool John Moores University on A 
proctfca/ lnlroduction to ,roe, fossils and onct,111 marine 
,ni;ronm,1111 wilh Joe Crossley. 

Early life from the Lale Precambrian/Cambrian by Peter Crim,:s, 

The Society Dinner al Jenny's Seafood Rcslauranl, Liverpool. 

Mb/tr as a rrsourct and a huuJrd by Frank Nicholson. 

Field trip 10 The River Dee Carcbment led by Frank Nicholson. 

80 

No footprints or orher 1111cc fi>tsils tiavo been reported previously from 
the islonds in the Doc llsruory, but la,ac and small footprints, mud<racks and 
rslnpiuJnes. assoc!,~ with thin mud~•• inten:alations In sandsionc bulldina 
stone quarries (now known 10 be or Anlslan, Middle Triassic aae) (Benton et 
al. 1994) had been n .. 1 found 11 Sroreton, In Ibo aeneral Liverpool area, in 
I 838. These fearuru created enormous public and scle.ntific interest (SU 
Tresiso for the full srorlcs: 19891,b; 19911,b; 1993a,b; 1994, 1997) which wos 
only Increased by other finds ar Rathbone Srreot (Liverpool) (1840), Weston 
(Runcorn) (J 846) and Flaybrick Hill (Birkenhead) (1848). The la,acr prints 
wero soon associated wilh finds which had been mndo in 1833 in what tre now 
known to be Middle Trl•sslc Sands10ne1 at Hessbura. ~rmlJly. The laller 
were aivcn the name Chiroth,rlum (•hand animal), wbllsr Ibo smaller prinlS 
were eventually named Rh)•11chosaurold,s from !heir presumed rclarionship with 
a llzanl-liko 1J1irnal Rlrynchosourus artlcep, Owen. Bones or lhe larr,,r tiad been 
found two yc,11 afler its presumed footprlnrs (Ward 1840) in lhe Orin.shill 
Quorrlcs ln Notlh Shropshire (in Ibo soulh or tho Cheshire Basin). The 
presence of tbc many Olber types or trace fossil which are present on the slabs 
from lhe aenc11I Liverpool an:a, and which would coottibur,, arcatly 10 our 
undcrslalldlna of 1he palacoenvlroomeor of the limes, have been incooveoicntly 
lanored rlJhl up unlll lhc present day. 

Formerly tbc beds on all lhe Hilbre islands (Middle Island, Little Bye, 
Thnskey Rocks, Caldy Rocks etc.) were considered to bclona loosely to lhc 
Cheshire 134sin (Hull 1869; Thompson 1970a), but modem h)drocarbon 
CJtplorstion offsbore tias as.sigocd !hem to the East Irish Sea Buin (EISB) and 
10 a sub-basin, tbc East Deemster Basin, of that aeneral area (Jackson ti al. 
1987; Jackson & Mulholland 1993; Jacltson ,r a/. 1995; see Pia. 3). This sub­
basin la bounded on lhe east by lhe north-south Formby Poinr-Woodchurch 
Faul IS downlhrowing we.II, and on the wesl by an unnamed nortb-soulh fault 
somo 20 km westwards. h terminates southwan:b on the Lleyn Peninsula• 
RossendaJc basement riclge. A seismic section across the sub-basin is given in 
Jackson & Mulholland (1993, fig. 3b). Nortb-soulh faults of modest throws are 
ea.,ily seen or Inferred bolh on the Wiml and in small parallel frsctw'es and 
channels which cross lhe Hllbro Poi.nt•Reds10nes and Ibo Hilbre islands area. 
Indeed, one small north-south &ult terminates the footprint locality icself on ilS 
northwest side. 

The s111111&n1phic problem associated wilh lhe outcrops of Hilbre and 
Wirral is lonesandina. In 1854 lhe Ocolosical Survey of Grear Bdtain, in the 
Corm of l!dward Hull, was completina lhe mapping of lhc C.rbooi£erous and 
Permo-Triassic basins on horseback. The Survey berslded Ill work by 
presenting lhe then new, bur now Old Series, one-inch aeolo&lcal rnap 79 of lhe 
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BOOK REVIEW 

The tnM:ks of Triassic ,-ertebrates. Fossil e¥idence rrom north-,.~t 
England. Geoffrey Trcsise with Will.ia.m A.S. Sarjeant. 1998. The Siationery 
Office. ISBN 0 II 290498 X. £65.00 (or £29.75 from Liverpool Museum 
Bookshop), 204pp. 

Large vertebrate footprints from the Triassic Period wen: first found in 
Germany in the 1830s. Huodoods of suboequcot ftods in North West England 
were to attract the attention of early ientlemen aeotoilsts. The Limes of these 
Victorian sciendsts is brougltt to life by this boot with skilful n:fereoce to 
hitherto unpublished accounts and illustrations. 

This lavishly illustrated book then conducts tbe re3der through a 
comprehensive history of these fossil foo1prints from the early attempts to 
reconstruct an animal without skeletal remain$, 1hrouch over a century of 
commentary oo the tracks and trails via the leading role of eminent local 
scientists such as ichnologist Henry Basley, to the present day level of 
understanding and interpretation and recent finds on Hilbre Island. Beasley's 
extensive photographic archive is fully inventoried and generously illustrated 
(Appendix I). 

The contribution of local museums to the story is significant and also 
members or local societies will be interested in the roles played by their groups 
in this Cascinating story. Chapter 9: George Morton and the Liverpool 
OeoloJical Society is or particular interest. 

The title gives an immediate impression of a very speciaHsed topic, but 
this book is as much a commcowy on local bi.story as it is a geology reference 
on its much okler topic and will appeal 10 a wide audie.nce. The cover price of 
£65 unfortUJ1J1tely places the book in the category purchased largely by libraries 
and academic institutions, but the special price of £29.75 from the Liverpool 
Museum bookshop should ensure that it appeals to a 19.Q!er market. 

The authors are congratulated for assembling this important reconl of 
Chlrotherlum, which is a significant milestone in the history of local geolOiY· 

(Chris Hunt) 

Figure 3. The strueture and solid g«>iogy of the -1>east part o( the f.ost Irish Sea Bo.Im 
to show che ustgnmt.nl oC I.he Hilbrc islands to the Ormsldrt Sands.lOOe Formation (•both 
the Helsby Sandswoc and the Tuportcy Si.I.,_ fomWions) and Hilb~ !\,int ., the St Bees 
Sandstone Formation, all in the Qst Deemster S11b-basin (after Jackson & Mu1hoUal\d 1993, 
fig. 2, thro<J&h the lciod pcrnu$$ion ol The O<ological Society o( Loodoa). 

Figure. (OIWl<af). 
A, TbeO!d S<tiesGeological M,p olHull 18SS in thean:a oloonhwcst Wmal. Fl • The 
l.q,;,,er Soft Rcd Sand,_ (la.,, coofumcd by Hull 1860 a, thc Bunter to-« p..i and 
Mo<~cd SandSIDne); l'2 • Pebble. Bods (The Bunter Pobble beds); F3 = Upper Soft Rcd 
SaocblOOC (The Bunter Upper Rcd and Mottkd Sandso,nc): F4 • The r,,..,. K<opcr 
SaoclslOOC (no< identl(ied on the map o( l8SS); FS • v.\1m101>es and Whire Sands1Dnc (The 
Keuper Walcntoacs); F6 • Red Mad (Tbe Keuper Mui with beds o( Upper Keuper 
Sand""'1C). (With adcnowlcdJments to the Director o( the Brilish 0cologkal Sum:y.) 

B. A geologicaJ section along the nonhcm skte of lhe mai.it road 1 km ca.st al. West Kirby 
(from Hui) 18$, p. S7, f,i. 31). According to modem mapping, baled on Rioc (1939), the 
lowest rock units ""°Id be the Thu=ston Soft Sandslooc Member, ,~ by the 
Del,me,e Pobbly Sandwnc Mcmbcz, with both belOOiiJl& to the Hel.sby Sandsw,ne 
Formation of AnlSian, Middle 'liiassic age (Thompson 1970a, 1984). 
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At. Woet. )(Irby 1110 Cough,marato bedt (ol'm nn t'l!(ll\l'lHttOut, rl~lt,H r < ....... ... ·") ' ),.,, 

111)out 200 foot nbovo lho 1c11. 'J'ho b,o.lll whlcl, co111Rlu JWl-bMos n11u 
very luu'(l1 11n<l IU'd .IIOJlllrRtod hy two lnto1·111ratlllc11tlt)1111 of 40ft 1·0,l 
Mnd,touo. Ac. tho lino or junction tho ,mrfoco or 11to Lower Moetl<',d / 
$,uuhllono la onon d(lc1•lr m-o.lcd, 118 In tho 8CCl.flOII frvm which tho t .. 1 ...,,.... ... ......._ • 
roJlowlng ukcloh I• l~kon {Ilg. 31). J1 ,,~ ; ,, 
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e1UllOt·ly '11ft, Jt i11 lliKhly 1wot,11blo tin,~ rho tnelorn cdgo 1, A llno 
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observed on Weiher Bd&• and on Ibo rid&• beyond Swinden Waler. Once 
explained as alacial overflow channels. 1hcsc features arc now acccpccd u of 
sub--alacial oriain . 

Tho c,wursion concluded II HurslWOOd &scrYOlr (SD 887315), where 
uposurca of lhc Old Law=• Rock •~ cvldcncc of pa51 quarryln&-The 
reservoir dam, cons1ruc""1 In tho 1920'1 was unrortunatcly discovered l•tcr IO 
have been bui11 over •• uo,uspcc""1 r.ull, and a arcat amount or conc,.ie was 
required ror It, completion. Periodic mcasurcmeo11 or movement on lho Cauh 
are still made by checkil\i lhe alianmon1 or a scrlca of coocteuo emplacement, 
set In the iop of the rciainln& wall. 

(Norman Callow) 
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produced in laoe medieval times by lho e,traction of limes10no bouldera from 
lhe hi&h level msrilnal tlll. A fine uample o( an old lime,kiln remains, 
constructed from srllB!Qnc boulders. 

From here, we m<md 110111 lhe old packhorse track towards Gorple Gap, 
with a aood view or Black Hamcldon. Thia hill was a nunaca.k in lhe last phase 
or lhe lasr slaclatlon, and bas no drift deposics above 1500ft. The drift limit is 
proaressivcly hlaJ,er 10 the nonh and lower 10 lhe south, and a llnc projec.ted 
throosh lhese heiaJ,11 would intersect ,round level II lhe end moralne at 
Chclford in tho Cheshire plain. The 1500ft level could mark the limit of dirty 
ice, clean ice above Ibis would have lcfl no dopoait. 

Al Harcstones, a prominent outcrop ot I.be Kiodcrscout Orie, a coarse 
araincd utose, formina lhe core of lhc Kameldon Anticline (which Is tho 
central Flenninc anticline and, appropriaoely, lhe Lancashirc/Yortshtre border), 
was a wooderru! eumpte or a mJU wheel, ctt11od In situ from a block of 
aritsconc, and then abandoned. Sadly it had been vandalised be tome passi111 
sraffiti artist inlenl on dcmonstratl11& a breadth of lnoellect marilnally superior 
10 that of his aerosol spray can. 

We hallOd for lunch at Gorplc Rocks (SO 920320), an ouierop or crou­
Slrllificd Kinderscout Grit with a ientle C&Slerly dip. The Gorplo Resermir 
below this point rests on the shales which underlie lhc Kinderscouc Orie. Above 
lhe reserw,ir, the promlncnc 0<11Crop of Mysrcry Buuress coold be seen, topped 
by a perched block. This block rc5t$ 00 pebbles, not on alacial drift, and Is 
taken u evidence in tivour of the clean ice u1ume-nt mentioood a~. 

Alolli the Gorplc Road icadina back 10 Kuratwood, rirsc-order rock 
~posures in the core of the Pennine anticline ~ observed. These rock.s a.re 
heavily fl0$l shatterod, bavina been subjected to stret<:hina and 6.ssurinJ whilst 
bcll!i upfoldcd. 

lo Rams Cl0<1&h (SO 912321) at Oorple Gate an exposure of westerly 
dipping shales was seen outcroppin& above the Kindersoout Orit. Dili,enl 
cxploratlon of this ouccrop produocd abundant specimens of Dw,bar,1/a and 
BWngttitu gra,:11, (fonntly, RolctdOCl!ras grocll<) from a highly fossiliferous 
marine band. 

A short detow 100k us 10 Weiher &f&e (SO 904325), crossi"i a small 
ou1erop of the Rou&h Rock (top of the MiUSIOnc Orie series) on the way. From 
the viewpoint we looted oown inl0 the Swiodeo Valley, with Pendle and Pen--y­
Ghent in lhc background. Fine eJ<amples of "severed spur"--type cbanncls wen: 
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Wirral and Liverpool (Hull 1855a) (FIJ. 4A), and a ,pccially levelled aeoloJical 
,ection from Liulc Eye across the Wirral ~nsulA published much facer (Hull 
1865 a & b), IA> tbo meetina o( tho British Association for tho Advancement of 
Science (BAAS) at Liverpool (Mor100 1856). 

The '"''Y of lhe mappi.na of lhc area is of considerable interest and is 
much concerned with the interactions of 111J1ny distinJUlshed ieoloaists of the 
day. &!ward Hull (1829-1917)(Fia. SA) bad been born and educ~t•d in Ireland 
and had pined an e111lncerina diploma in 1849, followed by a dearec in 
acoloay in 1850. The latter wu the direct result of beina r.acina1ed by Thom•• 
Oldham'• lccwres It Trinity Collea• Dublin (Hull 1910; Hcrrles-Davica 1983; 
1995). There bei11& oo employment for a would-be railway eniinccr, he 
followed Oldham'• advice and coli~ Roderick Murchison'• wnil~I support 
(Hull's sister wu married IO Murchison's cousin) IO •pproach Henry de la 
Bcchc (17~1855; FRS 1819), DircclA>r ol tbc Gcoloalcal Survey, for a job. 
More than a toucb of nepotism creeps in here and il is entirely consistent with 
Hull's and Murchison's overall pcrsootlitiu (sec Hull 1910, Stafford 1989)1 De 
11 Boche appointed Hull u a Temporary Assistant Gcoloiist IA> tbc Survey in 
1850, whereupon he wu trained by Joseph Beeie Jukes (1811-1869; FRS 1853) 
in North Wales. The trainin& included lhc maldna of six-inch to lhe mile 
horizontal acoioaicti sections usln& a chain and theodolite. Tho Old Series 
acoloaical llCCtion llnei for the ,...t of Ibo Dee ESJwuy werc first published in 
Juno 1850. Subsequently Hull SCI off IA> map the Carboniferous and Pormo­
Triusic basins of Bnaland Startin& in Warwickshire, Wol'C<:stershirc, 
Glouoeslenhire and south Staffordshire before movina northwards. By 1854 
be had mapped pans of Cheshire includina ab,,ct 79 eontainina the Wirral 
(Mortoo 1856, p.71) and bad drawn a aeoloaical section aero., ii. He was lhus 
able to present the Survey's interim strat.ia.raphic conclusions to the BAAS 
moctiQa at Uverpool in ~ same year, and tbc Old Series scoloiical IDllp of 
the Wirral and Liverpool was imlod in February 1855 (Hull 1855a). 

Initially Hull bad displayed an acceplable slalldard of work u a surveyor, 
1M be soon became incrcasin&iy slipshod. By the time the rocks of the Hilbrc 
islands and Hilbre l\:,inl were usianod IA> the "Bunter• Pebble Beds (following 
Adam S<:dJwicl<'s (1826) inl!Oduetioo of lhe German classification or Ibo 
Triassic rocJcs IA> the British Isles), de la Boche was ins1rue11na Andrew Ramsay 
(1814-1891; FRS 1843), bis local OircclOc, to secure Hull's resignation 
(Herries-Davics 1983, p.199). The kindly Ramsay demurred, but successive 
inspectio.os revealed tittle improvement; indeed careless editing of memojrs was 
being addod to the list of Hull's wealcnes;es. Little wonder therefore lhat Hull 
wu passed over foe promotion and tenure between 1850 and 1859, despite lhe 
faet that Murchison (1792-1871; FRS 1826), whose appointment at an advanced 
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LGGA F1ELO TRIP TO UURSJ'WOOO, NEAR BURNLEY 
(19th AMUL 1997) 

Leader: I.A. Williamson 

The day beaan wilh a short h1Ji10rlc1I tour of lhe ancient hamlet of 
Hurstwood (SD 881335), which contains a weailh of late Elizabethan houses 
bull! of locally obtalnod Slone, aod roofed with the flaaay sandSIOOOS or the Old 
Lawrence Rock. The eharactAlristie low-pitch ol lhc roofs hereabouts is a dircct 
resul1 of the unavoidable weiahl of lhis mauorial. 

Several nooible buildinas were pointed 001, 1mo111 them: Hurstwood Hall 
wilh ils mullioned windows, buill by Tow11ley in the i540's; the rcpuled houac 
of the llll,.abethan poet Edmund Spencer; the dwcllini place of the sisuor of 
llroest Shackleton, Ibo polar explorer; and 1\11ersa.ll's Tenements, tbc origin of 
lhe famoos Tu11ersall r.mily of horse ruclna r.me. 

We moved on tlona the po>t-&laciai aorae of tho River Brun, which is 
cut i.nlO lhc lhick bedded Dandy Rock, wilh lhe Dandy Mine above it. The pre• 
&l•cial v•llcy of the River Brun is oow infilled with &lacial drill (70ft of 
boulder clay were proved in the boreholes for coal), The river later cut a deep 
sorae throu11h the bedrock to form lhe narrow Rock Oleo, later widened by 
mid-19th Century quarryinJ, probably for Vlciorian bulldin&s In Hurstwood and 
Worslhorne. 

At the head or the aorac, a1 Hey I..Jtllhe, we crossed lhe Worslhoroe Faull 
(throw 500ft) and paused for a short talk on coal mlnin& activity in the area. 
The Arley Mine which was worked here hu all been mined out, but mwive 
reserves remain in the Union Mine. Problems of hi&h sulphur content, 
howc"1'r, and lbe danaer of drainlna the 011erlyln& aquifer mean that these 
reserves wW probably never be recovered. Tho po.,ibilily of methane draioaJc 
wu discussed, but the relatively shallow depth of lhe coal means that much or 
the melhanc is already lost. 

We proceeded up tbc valley to Cant CIOIJih reservoir, built from stone 
q1111rried nearby, Here could be seen the track of Union Mine iodi~led by a 
noleh in the hillside where differential erosion of tbc soft coal and lhe bud 
bedrock bad pickod ii oul. The remains of tbc Union Mine workings wore 
marked by a strum of ochreous water issuing from the ground. 

Above Cant Clouah RAoservoi, wo passed throu&h a field of hushinas, 
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MUSEUMS ROUNDUP 

CUlheroe Castle Museum 

Documentation work has continued at a pace. We now ha\·e Lhroe rea:ular 
voluntcc<S, Norman Catlow, Geoff Sullivan and Cathcrlnc Jopson, wbo ~ve 
worked wondcra on the eollcctlons. The mu,erals, i&neous, sedimentary and 
metamorphic rocb are all now on tbe computer and rwtored In a hi&hly 
accessible order. This makea It easy to aeareb fur complOJt croups of specimw 
and then find them in the store•, as intimately auoclatcd specimens should be 
to&ether. This work is slow and the advanced •lll• that we have reaebcd so 
quickly is a credit to the bard work of our volunteer,. Work in future will 
concentrate on tbe fossil collection which may take some yea<S to complete. 

The Earth Science education packaie that we off« la now booed to 
perfection. The primary tcbool market ls oow more difficult to capture with 
lbc specific anainme.nt Clflets of National Curriculum, bu1 with iOmc attention 
to deutll, ii is possible to produce IClivitlcs carefully tailored to attract school 
croups by tho bus load. The ROX Project d"""lop,d at Clithoroe is made up 
of three pa111: ROX I 11 an introductory pack of teachc.11' notes and chlldrent' 
exerci.ses so that aroups are pre.pared prior to the museum vis.it; ROX 2 is an 
intensive session at the museum with an activity scss.0-n and I detailed 
worksheet for tbe pllcries; ROX 3 iJ a loan box which is taken to schools and 
contains uoreiscs, b.ucd upcn spccimcn1, videos and books, which build upon 
topics introduced previously. 

The Activity Weekend held IASI July wu as busy u ev<:r. Military 
hisiory, .spinnin.a. Victorian "'-ashlna: day. prinlin&, natural hiscory, child.rens' 
activity area, mioeral.$, coral sectk>nina and iokl pannin& were amongst tho 
themes covered by OYet thirty YOlunteers. 11 was the museum's busics1 
weekend and staff and visitors bad an intensive, tirina yet eqjoyable time, I 
hope I 

I will finish by inviting anyone with spare time that they would like to put 
to constructive use, to join our merry band of \-'Oluntccrs every Vlednesday. 
Not only is this very satisfying wort, but ii mUst also be quite fun as I have 
heard much laughter emanating from the scores io recent months l 

(Alistair Bowden) 
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aae had been 1rccted by acclamation in parliament, was now Director General 
oflhe Surv,:y (from 1855). (Note tbe military metaphor, connotation and rank; 
Murchison, formerly only a Junior omcer, was oow at th<I head of a JOOl0&IC1l 
army which was to pursue campalins and conquer around in ru&&ed terrain In 
the face of an impl.acable opponent, Nature lt!M:lf, not 10 mention any number 
of perceived Intellectual enemies), 

In a cooiext or r=wcd e•pansion of tile Survey in order to pursue 
applied ends, notably the delincatlon of tbe coal reserve, of the British Isles, 
Hull was cventuaUy &ivcn tenure and promoted to Oeoloaist in 1859. Hence 
the maps and memoirs for the WIJ&n, Prcscot, Oldham-Manchester and 
Altrincham areas (Hull 1860b,c,d; 1861) were drafted and the local aooloey 
described brieOy. On the aliahtly more positive side, throuahout bis llfe (which 
included his elcctlon to FRS in 1867 and hit very capable Directorship of the 
Survey in Ireland from 1869 to 1891), Hull developed a penchant fur 
eonstructina sweepina acneralisatlona: invcntina stnu]&r1phic elassificatioM 
(Tobie I), palacoenvironmental dlaarams (Fia, 8) and p1lacoccoaraphie1 or far• 
rancina application. AJ Hcrrics-Oavlea (1983, p.200) 1tate1, "sometimes a 
breathtakin& naivety led him to adopt simplistic solutions to problem, that reJ11ly 
possessed areal complexity". With hindsi&ht we now know that tbe problem 
of correla.tlna the rock formations and lnterpretine the aeoU11n, Ouvial and 
evaporit.ic paJaeoenvironmcnts of lhe Pcrmo-Ttiasslc rocks were or th.is kind. 
R<:mcmber, however, that only recently ~ve h.lstoriana of the aooloaical 
science, been professional enou&h to caution us .,.lost evaluadna old 
hypotheses and classificalions outside the hls:torical context in which they t.Nere 
created and dlSCU$5cd. 

It v,-u aplnst this background that the classifiC1tion of the deposits 
hitherto merely known as tl>e Now Rtd Sandstones ('lllblc I) was first 
aw:mpted. The scheme is likely to have been proposed orally at the BAAS 11 
Liverpool in 1854 (Monon 1856), but It was only set down in full at tho 
meeting of the peripatetic Mancbest.er Geological Society, of which Hull was 
a Vice-President, in the rooms of the Natural History Society Museum' in 
1'1:ter Street, Maochcsttr, in December 1859 (Hull 1860a) (Fig. SB). Hull's 
classification was therealler adopted and applied uDIWCrvin&ly (and onen 
uncritically) by members of the Survey in its memoirs Oncludi.ng the Liverpool 
Merooit; Wedd tr ol. 1923) from 1800 until it was replaced by the scheme of 
Warrio,aton tt al. only in 1980! Herein, therefore, lay pan of the problem of 
assi&nina proper aces and correla11na isolated out<rops of rock at Bllbre, 

1 This MU»cUm was lhe foffi'\IJ)ner of the presen1 Manchesw" Uo.i\WSity Museum. 
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'Illble I. The Oeoloaictl Survey's new classification or the rock$ or the Ttiu 
or New Red Sandstooea as formally proooun~ by E.dwaid Hull 11 the mcedn, 
of the Manchester Ocoloaical Society on Tuesday 201h December 1859 in Ille 
room, of Ille Museum of the Natural History Soelecy, ""''" Screec, Manchcsc,er 
(after Kull 1860, p. 23). 

FORMATION 

Ttiu 

or 

New 

Red 

Sandstooc 

(F,:rmian)• 

(Pcr111W17)• 

(Carooniferoua)* 

DIVISION SUBDIVISION 

Keuper 

Bunter 

I. Red Marl, with beds of Upper Keuper 
Sandscooc 

2. Lower Keuper Sandstone or W.ueraooea, 
with a base of bre<:cia or c:on&lomeraLe. 

I. Upper Red and Moctled Sandstone 

3. Lower Rod and MouJed Sand.<tone 

I•. Soft Rod Sandstone of Collyhursc (overlain 
by lhin limes10oe1 ln which B. W. Binney llad 
found fossils) 

I•. (The Upper Carboniferous Red Saods10ocs 
and Muds10ncs like Ille Keele Sandsconcs wen: 
tbco n:a,.rdcd by Hull as Pormlao in age). 

2•. Productive Coal Mtuures 

• These delinitioos and descriptlooa were not included io Hull's Tuble in hi• 
1860 papec, p. 23; lhcy have beco added in order 10 clarify the s1ra1igrapblc 
succcujoo of tho5C times. 
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CONSERVATION CORNER 

Lancashln, RJGS (Alistair &,...dell) 

This has been a most unusual year. After complctlna our firsc rouod of 
sic, dcsl&n>lion, Ille aroup bu e&ken a new direction. We are devclopina • 
Herie&a• Loucry fund bid to move Ille iroup from a passt...:, reactive position, 
jnLo one In which W1: actively develop Hnks with plannin, authorities, 
education, local acoloay aroups, other conservation aroups and industry to 
accon,pliih all our aims. This ll I Ion.a process involvina a arcat deal of 
prcp.1ra1ioo, but we ultimately hope to employ two pan-time members or Sllff 
10 •uppon a more professional aroup to develop Ille protection and 
in1erprcca1ion of LAnc.ishirc's &nh Hericaae. 

Greater Manchester RIGS (Simon Riley) 

Our major drive lhlJ last >'"" has been ,lie rcconlina which has 
pro&rcsscd wcU. Tile eiaht discricta of Greater Manchester oriaioally ,ctccled 
!or Ille survey (comprlslna of over 70 sitea) are vinually complete. Our lhanlcs 
to all !hose who have helped with the site survcy1 and by way of a acnllc 
reminder, I would be aratelul if any completed rccordlna forms could be 
returned a., ooon as possible. 

We arc now in lhe process o( broadening lhe su.rvcy area for Greater 
Manchester 10 include Ille di11ricu of Scockpon, Tamcsidc and Traffoid 
(oriairu,lly lllken on by Cheshire RIGS). A provisional list of pot£ntial •ites has 
been d.rawn up for lhcsc disuicts. Any addjt.ion.al inlormalioo on potcnt.iaJ 
RIOS sites in these areas would be particularly welcomed. A, e,·cr lbere is no 
shortage of work and any offers of help will be aratefully received. Contact 
Simon Riley, Mancbc«<>r University Mu,cum, Oxfoid Road, Manchester M l3 
9Pl- (Tel. 01612752636; Fa> 01612152616; e-mail simoo.rilcy@man.ac.uk). 

Slaffordshin RIGS 

For information contact Sue Lawley at the Staffs Wildlife Trust, Coull& 
House, Sandon (Tel. 01889 508534). 
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Now, all the water1 that had pe,eolated down lhrou,ch the rock and 
throu&h the upper mine workinp to this low point cou.id fl'1W run away In its 
subterranean cltannci to Abton and its meelin& with the River South Tyne. The 
final le& up to Middleclouih Bum was never started, for very liule had been 
learned in this mammolh, doep,-drlvcn tunnel. After 1900 the Vlelle Moniaane 
Zine Co"'l)Ally extended the Ncnt Forec Le\'Ci up to an uode,arotmd shall in 
Ramp Gill Mine called the Low Whlmscy Shafi (sec no 10, Flis I, 2). 

The last l!llllll&er at Nenthead, Mr Amos Treloar. told the author 
personally !lat the lenath between the Wellaill Shall aod Brewery Shaft ca•• 
him much trouble in bis time at Ramp Gill Mino. in .. plorina those hi&her 
measures on the drive to Brewery Shafi, tho roek driven throucb was of poor 
SU'Cn&th and quite unstable at times. Mos~y shale, Amos kept b.lvin& to detail 
men to clean out this sll'Ctcb after falls, for these fallt could never be allowed 
to Impede the Row of .. ~tcr from B,ewcry Sbafl in desperation they ordered 
a quantity of bricb, and then tumina themselves into "brickies •, bepn to lay 
these alona tbe $idCJ in the uMtablc places. Rtalisin& that there were not 
suflkitnt bricks for all the bad around. Amos let on an idea that MS to save 
the day, for the w.,tetway is ,till open after all these years. They laid the 
bricQ comer co comer, bul leavina pps in bctv.un the bricks, 10 that more 
wall can be faced with fewer bricka. 

The Ncnt Foree Level was DOI a ercat success; it did not find any new 
reserves 11 depth and so the ooly &OOd that came from It wu the 1pill""Y for 
water, which wu at a much lower level than the River Nent. Water J)0'4'Cr v,u 
bameslCd after 1903 aod then this spillway became I real asset because of the 
exlra b""'1 of usable ... ,re, to power the pelton wheels and comprcsson in lbc 
chamber below the Brewery Shaft (Holliday 1997). 

REFERENCES 

HOLLIDAY, H. (1997). 1'1:>wer for free - the Nentbcad hydraulic 
compressors. The Nonh West Geologist No. 7, 48·55. 
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Figure 5 c ..... 1eal), 
A. F.d""nl Hull (1829·1917; PRS 1867). I modestly suc:cwful g,:ologbt with the 
GeoloiicaJ Sur.q of England and V4les, and later Sootlarld, but a very SUCCCS.VUI Di.rcclOr 
of tho Grolasiw Survey of ln:land 1869-1891. (From llull t910.) 

B. 11lt '/ltwocrlons of th, Mand,ts1,r G,o/Qgical Society 1860, related to the O..:embet 
rnoecfog of 1859, at which F.dward Hull, u a Vioo-Ptaident, was lnvhod to introduce 
1'onnally tho Geological Survey's oew clwllkalion of tho Tria,,lc rocb of tho C,,,traJ 
Couolies (and 111 effect the rd4 of the British Isles). This illusuatcs Hun·, penchant for 
•squeu.iJ!g the evidence" and coostructm& wide-miainc, (M.tlimp.le generalisations ol.. 
ooubtful val~ (,ee also fig. 8). 
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Vol.t.l DEOEMOtrn, 100~. . . 

Tho 111•m1'1ly IUl'i!Ciu,c 1,f 1ho 111u111IK•l'il 11r t.lu) ~1,llU'l1c~l(U' QOC! .. 
h,ijical 8v<:iut,y wR~ h\il,I 1111 '1'111'111l1,y, 2(1Lh IJu(;mul"·'• IHOII, nl. tlto 
1•10m1 of tlt\l N11\,111'1'1l JliKl.i'n--y Sooiul.y, lllu11umn, l'cWr 8C..1'0tll.-, Sir 
Jrom.'" t<.ny-8l,11'1Ui!\\'•tr01, lfart. 11.(1,8., l'l'l1Ki<1c:uil, ,,r lhu IVl<lif1&.y, 
o<•eul'ioi.l ~h~ c.hnil•, 'J'l1on:• w,wo IH'l•~C.11t. Ml', W, Jr,, Binnoy, 11'.JUl, 
1'',U.8.; M,· Jviw1111 Dickl1111011, lc'.O.H. i Mr. '!'ho111n1t Wynno, 
i.~.u.s. j :Mr. John At.ki111ttill, lil.t. A. l(uowlr.e, ,uul 11\i.\UY 0U101' 
m..-:111hor111. 

'J'lto l'111<a11Jl~N'rK.1id ll1h1 wl\8 tl10 '1rAt 1Jmo l10 h:1,I ocou/ilOt1 U1i11 

1
)031thm, wliich l,u fol~ ho l'W\~, ml hl•t· lu I Im ld111hwit.-1 or L 10 IUC-IU• 

,urt tlo,u ~• 1u1y 11wril11 or ltl11 own, or t.-> 11i-1 noqrntiul:rncn wi1J1 tlio 
s_::oology of l11i-11 di,Mict. AM (111' u~ Iii" 1110111.tlu ()":iiLi,,u ln l.110 
oouutr wo11lll 11c.1111iL, ho t1hunl1I ho O!<lro1ocly 1111 l'l'Y if lio rn.'Hllll 
:tffn,~ cm,1 fnc1liLi .. 1J to Urn OtJoh,.t-(icn1 8ucit•l,y or M1111c:l10:dor, hy 
ui1ling tl;o mu-111bL•rs W )Mll'fJUO Clniir irn111iri1-,r in Jil.11 uL•l~hh1n11·• 
hooit Po,,.,,.ll,I l1u~t1it.1lttics, nu,1 611ch nil Ito 111,1.ctl l,c.1 JllOUur~ 
(rum 1:c11llo111u11 in 1.110 \1lei11il,y, J\C(.'t•Jln to lhuir mining 1mr\•tiyil, n.11<1 
othur lltl:-il\111 r,11· J;•·ol1~i1•nl i11\'l"''~·1lio11, wllh 1111y ,;I.Ii.JI' (11dliliu11 
nt.. Mit Co01111fl11,l, Im $1multl ,1., ull hti wulJ lu plncu 10001, l1ocutily 
al &ho tlil'lpt.1181,1 ur lliu wci\:ly, 

)ii'. HHH~•r.Y R:litl iL \\'0/11 0110 or lho oltlcet,; "'' tlii/11 ,;,nciol,y (.o 
1,vltl ,mch mr1:li11wi Ju tHrfc.:n·uL towuM u( lJ:1w:md1in1. S,1111u yc1u11 
flf,,O llioy hrt,I I\ \!(:ry inlo.1'Ctlti11g lfl(..'Vlillu I\L Wij;l'.lU, n1111 lul tl1<J11j-l1L 
il wn,; \'-:ry 1k'fUrnhlo thoy Rhoulll linvo n. nuJutinu oitJ,or ni. lJm·11i<ly 
ur Accri11ult111. I lo. WAI ,mro Ut\lro wore 111:my i1iWlli1~011L unuio~:ra 
a.1111 1•1nettel\l {t!}f.111,sil!bf iu U,o 11dyhhourl1urnl, wl111 wcmlif l.uko 
s•~tt~ iut.c.rt.~t. 111 t.liuir Jt1'111.>1)1,,>tli11gs. 1 lo onulcl 11ponk (mm hi11 own 
ku,1\\'h~l~(• tlml, ll1l'rc WM 1un11ng,1t. lho wo1ki11J.: lll\'11 ur thnt.tli.Nt•l'ieL 
n 11piril, o( i111111iry ni,,I intlu>:tl·y in ooll<Jc:tiui:-(l)S.11.il,, 1md1 n!t ho li.:ul 1 
1,,1.it. will. iu 11,1 ,11l11•r Jt:u·L ,i( lmwa,d1it'11, llu wm" t'(•11u1rlrn.hly 

l,l,':'l,.:1•11 wil h tfo.: ,:.1ll1•d.1,1n1t 1111 ,ii.I\\' ut. IJurult•y, 'l'liu l:ull, ... 1Ho1t 11( + 

lii1l1 'l\'1U1 lho l.14.«-t, lw l,wl $.'<;II iu I lie wunl I)'; 11111.I I lit• ,111l1'-'l.:Li1111 uf' 
1'1~il 11la11l11 wu~ ;111 :,,h11iml,I!• 11111•, 111111 d1,I ;m·:,1 cn;1lit. tu Lho 

No. Shaft name Feet from 
Fl>rtal 

I. Jockey Shan 485' 

2. 00<1slp Oatc Shaft l,87S' 

3. Hiah Nent Force Shan 4,520' 

4. Water Orccos Shaft 7,020' 

5. Foreshlcld Shaft 9,32.s' 

6. Lovelady Sblcld Shaft 12,82.s' 

7. Ncntbcrry Haw ShaR 17,700' 

8. Wollaill Shan 22,260' 

9. Browcry Shafi 26,125' 

10. Low Whinuey Shaft (an . 
under&round •haJI at 
Rampaill Mine}. 

Tobie I. Tiu: shafts alona the Ncnt force Level 
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Depth or Helah1 II 
Shaft Shaft top 

40' 93-0'0D 

62' 952'00 

147' 1,037'0D 

175' 1,065'0D 

215' 1,105'0D 

241' 1,131'0D 

360' 1,250'0D 

213' 1,273'0D 

422' . 
328' . 
(Ra.mpail 
I 
Horse 
Level) 



 

 

drive. A watttblut con.sisu of a wooden pipe, square in seetion !lull is run 
down the ,Ide of a wfl with a stream or ,..,icr channelled in lhc tcp. In falli11£ 
by aravity, air is induced 10 enter this ho• with the fallina water and is thus 
forced down 10 the &haft bottom and if nccemry •Iona the passaie1. Tbe wattt 
runs away via a cistern, but lhc air i, forced alona the pipe unlll it rcacbcs the 
worltlna face where it clears the pses from blulin& and dispels tho dust. 

In the I 830's the dludvaniaaes of woodCll pipea from the polnl of leak I Iii 
and ro1tiJli were well tnown, and after conslderlna other materials, fore.ample 
tin and iron, which had llteir own weaknessea in hlahly mine11.lisod waters, Mr 
Thomas Dickinson, lite a&ent and Moor Master at the time, dcci<kld IO use lead 
pipes. Whether or not this wa, a succeaa tho author is unawa.rc, but he must 
have had faith in this matttial for he fitted up the Ncntbcrry Haaas Shafi with 
a lead pipe 1,800 feet Iona 10 ventilate lite next lenath or P"l"'I•· Thl, shaft, 
the laracs1 of the nloe alona the whole lenath (see no 7, Fi&, I, 2), was actually 
sunk before tho level had reached that point; this alla..'Od a brellhin; space 
before the brcok throu&h to allow machinery aod water wheels 10 be in place 
r<ady for tho next level. One water wheel was used for pumpln& 0111 water and 
the other was used for boistina materials, and possibly men, up and down the 
shaft. 

However, Haw Eniine Shaft was the jumpin& off place for another 
cbanae of plao. Lack of success in the sureh for deep ore reserves forced 
them 10 think again and so from this shaft onwards the deep drive was 
discontinued and instead they continued 11 a hi&her level. The rest of the drive, 
bec.ause boats were not co be used, could become a smaller, more normal slzed 
passa:e, so proaress came quieter in this flo.al sttttch. This ddve onward, was 
at 145 feet hi&her, i.e. about 1,035 OD, or 215 feet down from the ,urface. 
The s.ba.ft from the surface down to I.he new drive was JO feet in diameter, bul 
below the new drh·e was only 7 feet, for ii was ooly used lor tllc falliJli water. 

Today the lower part of this shaft is much affected by this water; sharp 
ftutes arc formed in the limestone, and near the bottom Iara• numbers of 
timbers have fallen out of the upper works and block the way into the level. 

The ntlt shaft, Well&ill (see no 8, Fiis I, 2), near IO the villa&• or 
Nerullcad, was reached in 1842, 66 yo"' after it was begun, and the distance 
10 this paint is 4.25 miles (6.8 km); Ibis equates IO 22,260 feet from Ibo 
enlrulee in Alston. By 1856 the Nent Force Level had reached lbmp Gill 
Mine and was connected 10 the Brewery Shaft (sec no 9, Figs I, 2); this point 
is 26,125 feet from Alston and had lakeo 79 year$ to drive (Table I), 
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wo1·ki11~ ,non who contriuulotl thom. Ho ltn<l not HC0II tlirouglmu~ 
tho U111to,l J(ingclnm Huch h,dustry n.nJ intclligonco in oollocUng 
ftNmilA, tmll ii, woultl ~ivc l1itn l,'..t'l'Ot\t. 11lCM11ro to l'cviAit, Bumlciy. 

'J'lm rn,~tlU(N'I' fl'IM.~lfml l1h11,n· •• ,. ,.r Um l11,~11ilu..lil,i1:lol ,,r (l11.w­
thtt1')1l' 111111, n1ul Kll~ncl.(•11 r\ d,-.cim,hly \:Olll"j;j.) ol' o~plurntiuiut 1111,lul' 

M,·. JJi111H•y'14 uuidatmt•, 11l(f411uli11,_; OV(II' tho 1Ji•1'41. 1•1u•t ,.r l,WH ,l11.y1o1. 
~1h1h n. 1111•,•l,it1,-( wuultl IM\ OXl.'('t11li11J,:"ly vrn:ourngiug In t.ltt'! worlduir 
1111:1\ ur hiK1li1.C,l'ic4 wo11ltl givu ,~ 11UW ,.t,i11111l111C L11 1.11,•ir 11l1t-C1;•1'Vltt.iu11N 

nw.l i11vm1t.ign..t,l1111:,e, upuu tho 80111\:<Vf vr info1·m1t.l,i1J11 cu11L11ilu:cl in 
t,ltu rni11i11g cli.1(~1·ic1t., 111111 ltu,vo n. OIHl8ii1um1Jlo i11tl1umc:u on C,hu •111(..'H ... 
t.ii.m ur tjL1·uc:Lur:il l,(Oolugy, lo which Mr. lliimoy nJ_ul vthur ciuinuut 
goologi11U! were gi,·ing lncroo.sotl nt.t.oution. 

A 1liteuK11ion onsood M to thu 1.Ku,t thno ruul lvciJity Cur Ll,o 
oxcureiun, nnd it WM llm1orat.ootl U,nt lt. sliould l..t1.k<1 11ln.cu 1u; unrly 
NI 0011vc11ic11t, lho clctnils of nrm11gc1nc11t boiug loft with tho Pre­
tiJent1 lllr. l)iuuoy, Mr. Dickinson, ~rn.l other incmbem uf tuo 
COUI\OJI. 

M1·. Eow.AM HULL, D.A., F.O.S., of tl,c Ooologicnl Survey of 
O1-ent Britnin, wns roqucetcd uy tl10 President to 11,nd !,is pnpor. 

ON nrn NEW SUDDIVISIONS OF TUE Tll!ASSW nOCJiS Ol' 
TJIE CENTRAL COUNTIES. 

nr 

EDWARD HULL, A.B., F.G.S. 
or U,o Oookc.e:.\l 8ot"01 of ON:1,11l u,11,a.111 .. 

c:«'1, h, not my iutontiou in thiH commnuicnt..ivn to t.rcrul Ju the 
& •~1'8 or thu•o :LnucnaW1·~ O~olvi:i•ts, who Im vu cdC'c.,Jy very 

• fo,thCully tlc.scnood tho di,tnbut1011 of the Pcm111111 nm! 'l'ri• 
nssic t'ock.s of Cheshire nuJ La11CMhi1'C. Mr. Onncrod, • in hit1 wull­
k1u.>w11 Mu11111ir, pul,H,d,cd 1,y t.lio Gcv,lnftiCf\.l S.->eioty yf l,on,lv11, Im~ 
lmOll(I thu l'IUIJ::,,"U 1il' thu KcUflCl' 1uul Utlhl.m· J)ivi1-1i,,111c, frum t.Ju: 
skirts of ll,o Liu1cnshirc nnJ North S~'lflimlJ<l1i1·0 oo,,.l!iolcl on U,o 
uorLh llll1l cnst., lo tl,o nmgcH of Pcckfol't.on n.1111 Dcl::uncrc Itol't.,i-t. 
on the west.. .Mr. Binney, t in •oveml cu11t.ributions to this nnJ 
other scicnti6o sooiotics, hM descril,c<l tJ,csc nncl tho suhortlinate 
Pcrminu mnl Cn.rboHifct·mtS rocks in gt·<.'t\t llCL"\il; nu,l I here tnko 
tho opport1m.ity of nckuowle<.lf,'111¥ tl,c c•soutinl scrvioo to n1y•olf 
which his hfomoii-s hcwo provoJ, 111 tho pl'osocution of the Ocologi­
rol Survey of thia Jistdct.. 

• ,/01m1. a~. &c.. Lo111.lo11. Vol. h•. 
t Tt'l'l'111. (ltol, &,:. Mnuchct1t.er. Vol. i.-AlfGO Jf,-m. Lit. r,ml I'M/. $qr. 

M:uicheslcr. V\,I, xii.-All,1 r;tuu·,. ,/t11(r. (/4\JI. SK. J.,Qluluu. Vol. ii,-Sl-a 
n1'o Mr. U:nrliuit,1nL-/bitl. \·,,I. ix. 



 

 

Middle !$land, Lit~e Bye, lanskey Rocb, Caldy Bacb, Hllbre f\>int, Gronae 
Hill, C.ldy Hill, Thurswion ecc. Hull's solutions (Fig, 4) do not bear modem 
senitlny. For wmple the rocb or the Grana• Hill roadcut, southelL!l of Wcs, 
Kirby (Fi&, 4B), now rcearded " the top of the laracly aeolian Thura1a,10n 
Sandstone Member ov,,rlalo croslvely by the 0uvial Dclamerc Pebbly SandstOne 
Member of the Hclsby Sandsione Formation (Middle Triassic) (Rice 1939a, 
Thompson 1970., BcntOn " al. 1994) was ascribed 10 the "Buoccr Lower 
M0ttled Sandstone" (?Ptrmian) overlain by the "Bunter Ptbblc Boos" (Lower 
Triassic). 

One Gcorae HJabfield Mort00 (1826-1900) was pre .. nt ac the BAAS 
meetin& in 1854. Then a painccr and decoraior educated 11 the Liverpool 
Mechanics' lnstitute, be was aoon tO be turned into a lecturer in seoloay at 
Queen's Coll•&• (an evening collcso and an arm of the Liverpool Institute and 
London Uolvcraity) (Hcwiu 1910). Thus he was inspired tO lnvestipte the 
local Triassic rocb from tho1 time onwards. There bein& no prcsti&lous 
&eoloaical society in the t0wo until 1859, he presented his !int paper 10 the 
Liverpool Littrary and Philosophical Society in 1856. This popcr related tO lhe 
subdivis.ioos he recoanlsed in the New Red Sanclston<:, all illustrated by 
seoloaical sections which he bad drawn up himsel(. No doubt rclyina srcotly 
on the oral prcsentatiooa of Hull in 1854 and the Survey mop of 1855, he 
nevertheless revealed a considerable aoquaintance wllb Ibo Hllbre islands: 

·Rather more than I mile from the eastern shore of the Dee there is a 
small island, or rather point of rock, I.his is near the western extremity 
of the section: at no rem0te period lt must have formed a part of Hilbrc. 
Alto&cther there arc three islands conncctod by rocks only covered at 
blah water. They arc all compcmd o( the "coanc red saodstonc and 
conalomerate• or the bunter rormation. It dips 10 the N.B. ac an angle 
of six de&re<1. On the S.W. of the tv.<> laract islands a true 
conglomerate crops out at the base of the cliffs. le ls composed of 
ft'llltneDli of white sandstone, probably derived (rom the upper coal 
measures at no 1rca1 distance, (or they ue sharp and ana:ular. There are 
alio quartz pebbles imperfectly rounded, but of these and Other primitive 
rocks there arc comparatively (ew. The base ls a yellow sandstone 
repo5ina upoo a band of a.rcnaceous clay•. Tbo supcrincumbent beds are 
i,,nerally dctply tinged with pcr~xide of iron, but in many places ii 
chanaes both horizonially and vertically into a light brown or yellowish 
sandstone with quartz pebbles. The conglomerate of Hilbre has not been 
identified in any Olher position; it probably belongs IO the base of the 
sub-division1 but thins out lO the east. A fault (No.1 in borizontal 
section) must of necessity exist in the bed of the Dec, between the islands 
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1. Jockey Shaft (watcrtilast) 

2. Gossip Gate Shaft 

3 . .High Nent Force Shaft 

4. Water Gteens Shaft 

S. Foresbield 'Sha.ft 

... ----~· 6. Lovelady Shield Shaft 

\ 7. :Nentbeny Haggs Shaft 

\'!I'..,.,__....,_ 8. Well!i111 Shaft 

"·~ • i.2:01 

9. Breweiy shaft 

10. Low Wh.imsey Shaft\ 
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and 1hc Cheshire shore, for 1he "lowor son red and Ylrleaa"'<I sand,10ne• 
11 lhrown up and can be obllcrved in many seclion, ahou1 Ww Kirby••. 
II conslslB of a very soft red sand•IOnC, so friable 1h11 ii canno1 be used 
u a buildina stone: Ibero are n01 any clay partln,,, but jolnis cross ii In 
many dlrec1Jon,. 

• This horl.zon is believed 10 be thal of the present footprint finds. 

•• These ouu:rops are now referred IO the Wilmslow SandslOnc Formation and 
the ThurstaslOn Member of lhc HelsbY SandslOne Formation rsther than lhc 
Lowor Mottled Sand&IOne (now known as Ibo Klnncnon Sands10no Formalion 
with a type section II NOR SJ 328604; sec Thompson 1984), 

By 1863 Monon had worked dili&tntly on lhe local a•oloay and It was 
In this context that he advertised a scc1ion of stnua from Hilbre to Huyton in 
lhe Proceedlnp of the newly founded Liverpool Oeoloaical Society (Monon 
1863a) (Fi&, 6). He also provided a description of lhe rocks of the Hilbre 
isl•nds in tho first edition of hl• book on the Ooolo&y of Liverpool (Monon 
1863b, p.32), By 1865 the Survey had al last published the specially 
constructed I: 10,S60 (sl• Inch<$ IO the mile) hori.zooial scclion from Little !lye 
IO Horwich Moor (Hull l86Sa & b) the basis of whlch bid been ellhibi1ed in 
18S4. This was even more belatedly followed bY the e.q,lanatory memoir of 
the aeoloay of all the Fermo-Triassic basins of the Midland Counties at a time 
when Hull was •tartin& hl.s DireclOrship of the Irish Oeoloaical Survey (Hull 
1869). In lhl.s work Hull provided a woodcut of the position o(tbe Brcccia Bed 
on Middle Island (p.57) and described ilJ fn&mMIJ (said IO be derived from the 
Carboniferous rocks in lhe vicinity of the North Wales coast) in somo detail 
together with the incklence of the filullina across what \l,'C now describe as the 
footprint locality. In all lhese papers lhe beds were usianed IO Ille "Bunu:r• 
Pebble Beds (BPB) of the Midland Counties. This opinion was therefore 
repeated in 1891 in Morton's second edition of bl.s book. He sugges"'<I (1891, 
p.81-2) tha1 the Lowor Pebble Beds occurred al Hilbre iiself. Outline rock 
successions were provided for the southeast of Hilbre (Monon 1891, p.89), 
Little Eye (Ibid.) and Hilbre Point (/bid. p.93). 

Possible dissent from this view of the l&C of the succession first came 
Crom Thomas Mellard Reade (1832-1909) (architect, surveyor and civil 
enaineer, a very dislin&uiShed local and internationally accrcdi"'<I aeolo&ist) as 
a result of the first of many field visilJ bY the typically viCIOrian, hiahly active 
and inquirina Liverpool Ooological Society in June 1887. He preferred (1888, 
p.389-90; 1892, p.386) to equate the rocks on Hilbre, and particularly the 
Brcccia Bed, to lhe ba.sal Lower Keuper Sandstones (LKS) of Hull's scheme, 
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JUST PUBLISH.ED, 

UV TH£ LIVERPOOL NATURALISTS' FIELD CLUB, 

'I'll It 

®.c,0l,0.mz of 1~t 4tmudru 1u11mr'.ll Jibtrpa.ol, 

GEORGE 'H. MOR'l'ON, l•'.G.8., 

.. ,·It:«', ,owtlh 1'•.Jt«I' (Jot'er 1 fl., tltl, 

cu ... h " a •. u.-. 

Section of tho Strata from Hilbre to Huyton, 

Length, 34 inob08. Soolo 2 inohoe to tho 111ilo. 

CHERIOTHERIUM FOOT PRINTS. 
Cn•ts of tho n.bo,·e, &om Sooretou Quarry nnd from Suxony, 

MA y J)E HAD, ot Tllll..EH srnEM, 

Fi"'"' 6. Ocoric Highfidd Mo-·, advenuemeru ror bu 'Sectioo of Ille Suaia from 

Hilbte lO Huy100' oo a scale l:l26,720 (from the Procwlings ofth, u.,,poo/ G,o/oglcol 
Soc/ey 1. 1863), Thie sectioa v.u eini"""1y <001pat>ble wiih that productd by the dwo 
aod lbeodolite tmuect (OD a scale J:I0.S60i six inc.bes 10 the mile) frQm Little Eye 10 
llo<wicb Moor by Ed'""" Hull oC the Oeologlcal Sur.ey. Th< l•ncr "" c,,.,.,ru,:1cd prior 
oo the Brilisb AslOCWioo moetiJ>g a, U""'P')OI ii> 1854, 1>111 ,,.., p<Jblisbed only iJ> 186). 
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project where he d.id flow meter tests in order to confirm th.at lhere was coin& 
to be sufficient now out of the coal mines and if It was aoina to be adequate to 
fill up the canal, above around II well I Smcaton, u •rbil,.tor, would have 
been allowed to ,ec much, if not •II of this project, and would lulve undentood 
juJt bow It tU worked, for off he went btck to Alston Moor and within • few 
years had sta.rted to build ha own underaround canal to his minct. 

In 1777 a second alteration wu mode to the oriainal plans by alterina the 
dimensions of the tuMel, from a normal sized p~ to a la,ie ooe, nine feet 
by nine feet, These dimensions clearly came from his work for the Oukl> or 
Bridawoter, the increased site ,llowlna two boat.I to pass one another, one rull 
of spoil and the <XMr relllrnloa empty, to Hve wlndin& it up shafts tlooa the 
line or the valley. A dam would be placed at the cntranco to tho Ncnt Force 
Level to keep the wuter depth constant at four feet. Many of the oriain•I 
intentions were altcroo or never carried out because John Smcaton did not live 
to see it throuah, In the coal mines 11 Worsley, scam afu:r seam was tapped 
and then opened up for pront as the Duke's underaround canal moved forward 
into new around. At Alston, however, no money was ever made by the drive 
forward, thou&h the plan for• deep drive was a aood sound idea that failed to 
rind any new ore, and so it just became a never endin& battle qainst hard rock 
lhat seemed to &O on for ever as tar as the 1u.nncUcrs were cooce.rned. 

In 1,t<r yurs boata took trippen up into lhe level for boat rides. These 
boat, were pulled in a,iiin.st the current by means of wood or metal rods that 
had been set in the wall at a suitable hciaht above the water. The boatmen of 
this time, about 1830, lo a,rasplna these projections, man•baodled the boat, 
alona, tho passcnaen being mainly the youna. It was said that at one mile in 
it ...,.., still possible to look back all tho way to dayliaht and the CJlttancc looked 
just lite • bright sAar l The drill bit,, lllcks and jumpers that projected from 
the wall weJ'C hardly likely to have hccn in the original plan as a ntotivc power 
for the boats, either full or empty, loaded or unloaded. P,:rbap1 a sin&le boat 
width level with passina places would have been easier roilde for it was 4.9S 
rnilcs (7 .9S km) to Brewery Shaft. But it w.u their size, nine feet square, that 
made it such bard work and the tunnellin& went on for about 79 )'Cit$. Father$ 
statted it and it wu their arcat-&tandcblldrcn that completed the level I No 
fewer than nine air shafts 1;amc vp to the surface alona its couru and the final 
len&th was completed to an internal shaft in Ramp Gill Mine in the early part 
of this century. 

The very first shaft, Jockey's Shall (see no I, Pigs I, 2), was said to he 
a waterblast sh.all, only 40 feet deep, but at 485 feet in from the portal; a water 
blast would have been sorely needed for the first and second shafts on the 
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for "t'owd man" and his wort was always present and he was spoken or with 
mueh ,...,,..cc. Al some date one Joseph WlAskill, who was a miner himself, 
accidentally broke Into and ro-entercd an old level or drift up on the Brownalll 
vein. He found there ancient toob and some old coins from a previous aae; ii 
Is said that those coins date from the tl.mc of Kina William Rufus (1087-1100), 
provina the antiquity of these ancient pllerics. 

The early mines would have consilled of small pauaacs of a 1imple 
la)'O'lt, or mere ocratehinas tlona lbc backs of the veln.t, and perhaps a few 
shallow ahafls. By lbc year 1700 in lbc quest for more ore, many workinp 
were pushina downward so uSI that the depth reached WIS fast approachina the 
level or the valley Ooor, or even worse, the level or the local rivers. When 
thcae are reached no more will the adlta be self dralnlna. Anythina to be mined 
below thu, depth will be at or under lbe water table, so to mine there water wm 
have to be wound or pumped, a time conaumina operation for horse or man. 
After 1856 a plan was in operation to cncouraae tile mincn to seek for lead ore 
below the free dralnlne level, I.e. below the lowest adit, and adjusllllenta were 
made to lbc duty owed if these vcnturca were aceeptAOd. By the year 1863 the 
acncral duty was reduced to only one ninth as a further cncouraacment. 

The two receivcn for the Greenwich Hospital, who owned lbc mineral 
r\ahlS, were Richard Walton and the eneineer John Smeaton. Ourina tho year 
1775 they made a report to the commissioners of the Hospital proposlna the 
dri•ina of a level for drainaae from lbc River Nent at AISIOn to lbc miocs 
at>ov,, Ncothcad. The purpose was to do-water the cxl$tilla mints and their 
mintral ••ins and to e,plore at depth those l<nown and yet unknown mineral 
veins. In effect this level, to be called Tbc None Force we.I. was to lower the 
natunl water level aJo111 the Ncnl Valley; the depression caused would effect 
this \l,'l.ter level for some dista.noe chher side u well, lhou&h it would take 
many years work before thUI adit took water uoderJround from the Nenlbcad 
mines, and unkind people c&llcd the level, "Smeaton's Folly" for it fOllnd JI() 

new ore. 

The origin&! plan was to drive a perfectly straight leg u ur as Lovelady 
Shield Shaft (see oo 6, Figs 1, 2), then a slighl tum for a second straight leg 
to • poinl near to Middleclougb Bum at NY 790425, but for some reason the 
plan WIS ebaoged for Ibis second parl now runs under Ibo river and below the 
valley bottom. L,ter oo a second alteration came abont due to the news of the 
success of the Dulce of Bridgwater's tunnel on the canal at Worsley. Here a 
can&! was taken completely underJroond into the mines to the very soun:e of 
the cod, which was lbro floau,d out oo special boats buil1 for lbc purpose. 
lohn Smcatoo bad been called down to Wonlcy to act as arbittalor on this can&! 
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a sianificancly higher hori1.0n chan the BPB. He troced these rocks from Hllbre 
up to, but not includina, LitUe !lye. This possible parado• cauaht the keen eye 
of Henry Charles Beasley (1836-1919), a bookmaker by profession, who was 
much lattr to become the foremost British expert OD Triwlc vertebrate and 
invertebrate trace fossils (lchnolou). in one of his earliest papers, on the base 
or the "Keuper" in North Wlrral (1891, p.256), Beasley noted that the latest 
Survey map (of a date and edition which bas Mt yet been identified by the 
presenc author) placed Cho adjacenc Redstones area, lmmedately north of Hilhre 
Poloc (Fia. I), in the "Keuper" eroup of rocks, i.e. thnae which immediately 
succeeded the "Bunter" aroup. lo Beasley's view this was areatly mistaken, 
and perhaps a Survey draflina error, since ho claimed that the rocks there 
resembled the "Bunttr" l'l>bble Bods at Burton l'l,int in the south of lbe Wlrral, 
where there was absolutely no doubt of their stratlJraphJc position. l'l,rhll)t 
sjznificantly for the possible correlation or the Breccla beds present at HiJbrc 
and Hllbre Point (less than 0.25km to the east on the mainland), Morton (1891, 
p. 93) recorded "annelid tracks" in the BPB at the latter place, but thi1 did not 
result in any comparisons beina made with sections rusher in the Trias of the 
Wirral wbcrc comparable trace fossils had been hrieny recorded (e.a. at 
Storecon: Morton 1863b). 

No doubt this local straciaraphlo problem was discuucd on the many 
further e=rsions to the Hilbre I.sands and Hilbre P\>lnt led by members of the 
Uvcrpool Ocological Society. Often, lo the best interdisciplinary traditions, 
these wore OrJanised in co-operation with the Liverpool and M11DChester 
Biological Associaeiona (Beasley 1892, 1913; Anon 1896; 1900; Herdman 1904, 
1905, 1907, 1909; Whitehead 1910, 1912, Jones 1916}. The awan:ness of this 
onaoina puu.Je Is revealed in I 901 in a letter (courtesy or Dr Oeofftcy Tresise) 
from Henry Beasley to Mellard Rloade (H.C. Beuley to T.M. Reade 3 Auau.i 
1901). It states, "the Survey and Mr Morton considered the whole, I think, 
Bunter l'l,bble Beds. You, if 1 remember ri&htly, were inclined to think them 
Keupc.t But 1 do not think Mr Watts would trouble aoin& into that que&tion in 
his note • but say merely 'the Bunter of the Survey'". (William Whitehead 
Watts, 1860-1947, was at that time AssL,tant to Professor Charles Lapworth at 
Mason's College, soon to become Birminabam University, and was later 
Professor at Imperial College). So mr Watu' intended publlcacion has not been 
located. 

Somewhat later, two local geologisis (Travts & Greenwood 1911; 
Orecowood & Travis 1915) wer,, willin& to assign the rocb or Hilbre to the 
BPB when they employed up-and-comin& microscopical and heavy mineral 
techolqucs and -rtcd a horizon with 8.65\11, heavy minerals (the highest in 
the area). A year later however, Ibey (partlcularly HWO; Greenwood 1916, 
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p.233) were sure lhat, throllah funhcr studies usina the same teehniques, the 
rocks be&iMinJ with tho breeela bod were equivalent to the LKS Basement 
Beds cloewbc:rc in 01<1 Wiml and were derived from • fresh 1,neou1 aranltold 
provenaneo. This left the bods below, includina our footprint beds, in the 
Bunltr Upper MouJcd Sand$tones (BUMS), which were wd to bo derived from 
previous sedimentary rocb. 

By this time, in 1913, WiHiam C. Simmonds (b.1888) or tho Survey, 
worldna under 000110 W. Lampluah {1859-1926; FRS 1905), District 
Oeoloai11, bad mapped the area on tho six-inch scale, and had contributed to tho 
wrltina of the Liverpool Memoir (Wedd "a/. 1923) which pronounced (p, 72, 
76) that the auian"'8 of tho rockl on all the Hilbre i.tands to any formation but 
the BPB wu untenable. Tbc field maps and subsequent ha.nd-composed 
,tandan:la have been examined 1l BOS Keyworth and reveal an enorrnous 
amount of detail which bas been necessarily summarised to fit the one-inch 
map, the ollly official New Series I :63360 map of the Livorpool area to date. 
All outerops on the island& and II Hilbre Poin1 were assiancd to ·a· on the 
official Survey maps and were 1pproprla1tly coloured yellow. An outline 
succession was provided for "Little Hilbre Island' (•Middle Island) (Ibid., 
p,76), Subsequently T.A. Jones provided dcllilcd noteS on the pe1roanphic 
nature or tho pebbles in the Middle Bunter Sandstones and the derived rossib 
therein (one Ordovician quartzite with On/us; an Upper Silurian Platytchisma; 
Carbooikrovs sponcc spicules, chert with eriooids and radiolaria, and a coral, 
but did not always distinguish between material stemmin& from the Mjdlands 
or the l!Q&lish Chlllllel) Qooes 1920a, p.281-308). Jon"'' further work oo the 
Keuper B11tcmen1 Beds (1926) did not seuJe aoy iasues except the re-ascription 
of the provenance of the rocks in an ianoous iranitoid area. Nearly SO yun 
Later Davies {1961) described the presence of a small derived ?Upper Valcntian 
Pormor1his bracbiopod in a pebble of reddilh shale and a funber Carboniferous 
coral in a bod c.lm above the Breccia Bed (which lies c.Sm above lhe fooeprinl 
bed). 

Muowhile, in the 1920s throv&h to the Second World War, the Hilbre 
isands and the Northwest Wirral continued to be a favouri1<1 ares for separalt 
and joint rlC!d excursions led for the local 10Ciety (Spence 1920; Hewiu 1920; 
Anon 1921; Jones 1922, 1931, 1932, 1937, 1938, 1946, 1947: Whitellead 
1925, 1927; Jones & H.K. Read 1935; Rico 1939; Schofield 1941-2; Harris 
1943◄) alas without any dellilcd records of the finds which were made or the 
discussioos that took place. All that was reponcd concerned the mapping and 
descriptions o(R.C. Rice (1939a) who equated the Redstones area with the BPB 
of Hilbre itself and the coarsest sandstone rocks of the Hilbre Point area wilh 
the Breccia Bed boriwn of Hilbre. 
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TIIE NENT FORCE LEVEL 

by Harry Holliday 

Allton Moor consists or about 45 square mil•• or once mineralised and 
dui111blc lead mine l:u,d that in aneleot time, wu well wooded and eovorrd In 
trees. Tho proof of this can still be found today In some or the boa&Y around 
that rem,lns on tho hi&her topt of the dls1ric1. Durln& the he),:lay of the mine,, 
most of the tree• were cut down to use for timbcrin& in the mines (called 
pitwork locally) and were also used to burn duiin& smcllin& of the otctal1 when 
thl, was done locally, By Royal decree any miners who worked volns 
contalnin& tltvcr ore could claim a ri&hl to take any wood that was near by and 
convenient lO his mine, to use for smeltina the ore. 

The Moor is described today as a bleak, wet, peaty moor with li11le 
veactatioo arowlna on it, for those aneicnt forcM.s never rca,cocrat.cd. The 
niincral veins arc shual.cd over mo.s1 paru of this moor and in the early days 
any levels would have been driven well above the level or the rivers or iodeed 
the valley noor. In order IO counteract any Mter problems within lhe mine, 
early passaie w-.y,1 would have been driven upwards al • sl,ah1 •n&lc to ensure 
th.it they were sclf-drainina. (Such passaaei are now called adiis, from the latln 
ad/tu,, meani1111 an entry or approach.) 

At the lower end of the Vale of Nenl are some fine waterC:a.lls and the 
limestone band that t.bc water lumbk:s over is the Scar Limestone, the SC<;0nd 
thickest cyclotbcm lim .. tooe in the northern Pennines after the Great 
Limestone. N .. r 10 these 611l1 is an important portal that now has • direct 
COllllCCtion to the Nenlhesd lead/zinc mines five miles away. 

Wbctbcr the Roman lesions or their slaves ever mined these minerals °" 
Alston Moor may never be proved. Galena bu been found in the ruins of the 
roman fort, less lhan two miles from Alston, now calJed Whitley Castle, and 
though this cannot be proved to bltvc com,: off Alston Moor, IIUUly fitctors 
suggest that it mi&ht have done.. However, proof does exist for mining in this 
reaion durlna the 12th century, f'or at aboul 1133 King Henry receivtd £5,000 
per year for the silver from mines said to be near Carlisle. Although the names 
of the mines wocc not stated it is thought that they were on Alston Moor. 

Nenthcad, the villaie, WIIS not in c,usten<:e until the early 19th century 
when the mine owners buih it for lheir workers aod their families. Sueb minin& 
circles always ta.lie of the ·old men" who mined in pmious centuries; respect 
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THE DING LB, LLOYD ROAD, NEWTON-LE-WILLOWS. SJ 56699517 
TRIASSIC, Scythian, Sherwood Sandstone Group, Chester Pebble Bed 
Formation. 
Disused quarry and &1ream .section, I Sm Iona by 3m hi1h, showina a variety of 
scdimcniary stNc1urcs, i11dudio1 cross and parallel bcddln&, channelllni and 
erosional features. 

WARGRAVE QUARRY, CANAL TOWPATH, WARGRAVE, NEWTON LE 
WILLOWS. SI 518945 
TRIASSIC, Sherwood Sandsione Group, Chc,ter Plcbble Bed Formation. 
Qusrry showin& widsioncs with cross-bcddlni and erosional surfaces. Some 
beds yield pebbles of pale coloured quartzlles. Sile valuable for teaohini 11 
National Curriculum level. 

WINDU!HURST QUARRY, HARD LANB, WINDLBHURST, ST HELENS. 
SI 50349693 
CARBONIFBROUS (UPPER), Silcsian, Wcstpbaliaa A, Lower Cotl Mel5urcs, 
Old Ltwreaoc Roclt. 
3m by ISm section of yellow sandSf()no ln an old build Ina 110ne quarry. 11 is the 
only Sile in lhc area IO ••pose the Old Lawrence Rock. 

CONCWSJON 

Full information on the sites is held II Liverpool Musc.m u pan of lhc 
N11ional Scheme for Gcoloaical Sile Oocumeo&alion (NSOSD). Copic1 of Sile 
information for Knowslcy, Sefton and SI Helens arc tlso kept II lbc offices of 
the Joint Couo1ty,ldc Advisory Service (JCAS) in Maghull. Each IOc.11 
tulhority has a full list or sites for ii$ own trca. All •ilCS within lhe Mcl'SC)'fido 
RIOS aroup area will be re-surveyed wilhin lbc n .. 1 1wo yca11 as a review of 
lbc local Uniiary Dcvclopmonl Plans. 

The 1roup is aware lbal tho informaliOD recorded may DOI be COII\PICte. 
Anyo,,e wbo can suacs1 additions, dclotioos or corrections sbould coniact lhc 
Merseyside RIOS ll'OUP c/o Tony MofilJl, Liverpool Museum, William Brown 
Sl!Cet, UVBRPOOL L3 8BN (Telephone: 0151 478 4286). 
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Alas no footprint beds luld been discoYtrcd on any of the Hllbrc Wands 
before, or since, the rurn of the ccorury, despite the cffons of Henry Beasley, 
Joseph Lomas (1860-1908; chic( science demonstrator of lhc Liverpool School 
Board) and Frederick Maidwcll (1872-1921; a handicraft instructor). These 
sialwaris had been closely woclated with clwifylna and rcportins on tho 
Andina of Chirolhoroid, R11ynchosaurold and Chclonold lootprinis Crom the 
S1orc10n-Runcom-Lymm and seneral Liverpool areas (Trcsiso 1997). 

Since 1939-45 lnterc1t In these Ioctl rocks bas llll&UIShcd save for 
aucmpt., by Thompson (1969; 1970a.b; 1984), Steel & Thompson (1983), 
Oxnevad (1990) and Hcrrios (1992) to define lilbol'ucles, correlalO them acros, 
lho norlh of the Cheshire Basin IO Liverpool and the Wlrnl, define new 
formations/members and Interpret the BPB, BUMS and LKS lo modern 
cnvironmcnllll terms. These lnierprctAtlons rolale 10 fluvlal and 11t10llan 
procc'5cs and seuln,a. Thus was the LKS divided i.nlO the Thura1&110o Soft 
Sandstone Member (formed lar&ely of transverse barch.anoid dunes, rcvc11i01 
dunes and interdunes), 1ho Delamerc Plcbbly Sandstone Member Oar&cly braided 
rivet1) and tho Frodsham Soft Sand.,tone Member (lrlnsvcrsc barchanoid dune 
ridscs, sometimes blown ou1 10 form dome-shaped dunes and inierduncs). 
These three mcmbe11 were soon wjJncd IO the Helsby Sandstone Formation 
of Scylblan ago by W.rnnaioo tt al. (1980) and Ibey have since been shifted 
from Ibo Lower Trias IO 1hc Middle Trias (Aoisian) by Benion ,r o/. (1994). 

Coiocidcotally, colhusiasm for Triassic stratiJrophy was rcvlWld 
somewhat as a result of successful hydrocarbon exploration in Morecambe Bay 
by British Oas startin& in 1969. This was led by Dr Vic. Colter, a Maru:hcstcr 
University graduate no Jessi Al first, alas, Ibo result$ of downbole wirelinc 
loaiina of the lower Triassic reservoir sandalOncs were said IO be compatible 
wilh the lhrce-fold clu,itication of lbc LKS (now the Holsby SAndstonc 
Formation) in Cheshire (Colier & Barr 1975), Thus the rocks of lhe 
Moreetmbc Bay gssficld (on Slresm in 1985 u a winier back-up mcility, now 
a mainstream source of supply) wen, referred IO the Thurataston, Dclamcrc and 
Frodsham members, despite the fact that the percenc.aies of their successions 
in terms of Ouvial~aeo1ian interpretations were widely different from those. 
origiruilly defined in norlbwcsl Cheshire. Wilh hindsiihl, it ctn be seen lbal 
these early correlations hampered ralher than improved understanding of the 
complu interplay of lluvial, aeolian and tectonic processes in the Cheshire and 
BlSB ha.sins. 

The early work was soon auamcnled by more sophisticated data ptbccing 
and analysis (Bbbcrn 1981; BusbeU 1986; Macchi 1990; Meadows 1991; SIUart 
& Cowan 1991; Bvans et o/, 1993; Sruart 1993; Williams & Balon 1993). 
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Gradually it become apparent that there are Carboniferous source rocks, notably 
the Holywell Shale (Namurian El-01 in a:•) (Arm.stron.c ti al. 1997), beneath 
...eh of the southern pan of the Irish Sea Basins (Fraser & Oawthorpe 1990; 
Hollywood & Whorlow 1993). Maturalion, miJration and trappin& of oil and 
su ii llkely to have lllkcn place between 200 and 60 n,lllion yean1 •&o in more 
arcu than tho£C of tho orlain&I disccwcries of British Oas in the Morecambe 
fields (1969) aod HamJJton Brothers (1992). Tho new fields so far discovered 
sre desiJnll<>d u the ~&lu aod Lennox Oilfields, aod the Hamilton aasfields, 
to the north of the North W1lca cou1 &nd west of Formby Point (Fla. 7) (Yali2 
1997; H&lab ti al. 1997). All this work ruul~ in tho much more careful 
description aod analysis of the reacnoir succculoOJ In terma of Ruvla.1, acollan 
&nd tectonic evcna. In the EISB tho equivalent or the Hcisby Sand,tono and 
the 1\rporley Silucoao Formatioia combinod eventually bcc&me l:nown as the 
Ormsl:irl: Sandstone Formation. This form&tloo lies immodiltcly below the 
Meicia Mu<lstones (Aoisi&o•Norian) wbicb form a rcaional cap to many 
poccntial tn.p W\lctures (ace Jackson & Mulholland 1993; Cowan tr al. 1993; 
Knipe tt al. 1993; Hardman et al. 1993). Havin.c a precise stratisrapby and a 
detailod sedimcntoloiical description and inltrprctatioo bas at 1•11 been seen to 
be or Jteat economic imponanoe. P,:rversely, but •nsa:inaly, oil company 
aco101is1S find it to be practical and convcn.ieot to refer to the reacrvoir rocb 
of these oil and au fields in terms of the Thuntaston, Oelamero &nd Frodsham 
Sand,tone members ()alilt 1997; Hai&b ti al. 1997), well beyond the confine, 
of the Cbe,hiro Basin proper, to which they 1bould be strictly rutdclCd. 

Since tbc,c bappcniop aod tho oosct of invC$tlgA1tloos at the fooq;>rint 
locality at Hilbrc, Ibo British GcoJoaical Survey have iotroduoed an inlri&uin& 
development (lacboo & Mulholland 1993; BOS 1994; Jacbon ti uJ. 199S), the 
depiction of the aica from Hilbcc ilSClf to 1\oskey Roel<s as part of the 
Ormsltirk Sandstone Formatioo (OSF) of the EISB ralhcr than the BPB, whilst 
that or Hilbre ~int,Rodstonca is mapped as part or lhe St Bees Sandstone 
Formation (SBSF), the equivalent of the Cbe&ter P,:bble Bods and Wilmslow 
formations (see fig. 3); in both cases wilhou.t wriuen explanation. 

Upon being queried by letter in 1994 a, to Ibo basis of this abandonment 
of conventional vicwt nearly 1.50 years old, Ors Jackson and Mulholland, 
formerly or the H)'<lrocarboos Unit, Ediob<111h, were kind enou&)l to explain 
their decision at c,reac lcn&th in a personal comrnun.icalioo (Jackson. Aueust 
1994) and a telephone conversation (Mulholland, September l 994). lo 
compiling their maps they had to ""--eigh and marry together information from 
three sources: (i) literature relating to land gonlogy since 1913; (ii) lhe solid 
icolov beneath the coastal mudflats utrapolatcd from lhe land i:onlogy; (iii) 
the offshore solid &colon compilod from drill records (somewhat scant) and 
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occasional pebbles, to sands with gravel. The pebbles include varlou, erratic& 

CRANK CAVERNS, RAINFORD OLD DELPH QUARRY, CRANK. SJ 
SI 129953 
CARBONIF!lROUS (UPPER), Sllcaian, Wcstphalia.n A, Lower Coal Meuure.s. 
Disused quarry with tunnels and adits ••tendln.c Into hillside. The alto exposes 
brown and yellow sandstones with a variety of sedimenuiry structures. Hi&h 
cduc1tioOJ1l volue. 

CROlffl>N LANE (PUBLIC FOOTPATH), BLUNDELL$ LANE, 
RAlNHILL. SJ 48$905 
TRIASSIC, Scythlan, Sherwood Sandstone Group, Chester Pebble Bed 
Formation. 
Mcdium-onarse arainod sand$tone with anaular 10 5ubroundcd iraina. Distinct 
bcddtd unit• up to 0.7m with cross lamination &nd ripples. 

IBSTOCK QUARRY, CHESTER LANE, MARSliALLS CROSS, ST. 
HELENS. SJ 512919 
CARBONIFEROUS (UPPER), Silcsiao, Wc•tphalian B, Middle Coal Mtuures. 
Disused brickworl<s. Sections show upper horizons of tho Middle Coal 
Measures and show a marine band with Ungula. Faultin& with a complex 
shatter zone 3m wide has been c<pOsed. 

SUTl'ON AARK, ROBINS LANE, PEASLEY CROSS, ST. HELENS. SJ 
523936 
PLBISTOCBNE, Dcvcosian. 
A polished boulder of hci&bt 1.20m and wldlh 2.92m. A rbyodaciw with • 
aJassy m.lltix and phenocrysis of bl&)lly kaolinl.scd feldspar and qw,rtz. Derived 
from the BorrO'Nd.ale Volcanic Series as it resembles rhyodacites from Great 
Langdale. 

SHAW STREBT ERRATIC, SHAW STREET, ST. HELENS. SJ 515952 
PLEISTOCENE, Ocveruian. 
An Ande.sitic •&&lomcrate from 1he Yewdalc area of Cumbria, discovered at 
Crabfielcb, Cowley HiU in 1892. 

TAYLOR PARK, GROSVENOR ROAD, WEST PARK, ST HELENS. SJ 
49159472 
TRIASSIC, Scythian, Sherwood Sand$tone Oroup, Bunter Sandstone. 
A quarry res10red as a formal &arden. Two m&in faces can be seen, showing 
medium &rained, fti.able red sandstone. Cross•bedd.ini can be seen. 



 

 

PLEIS'TOCENE, Devtnsian. 
Lari• &YJl$Um boulder wci&hiJl& around 18 tons. Found in boulder clay 11 
Coob L&ne hrickworb, Great Crosby in 1898, and erected at 1he junc1ion or 
Liverpool Road and lsliniton. It v.u re-erected at ils curitnt sii,, ln 1926. 

LYDIATE HALL QUARRY, LYOIATE HALL FARM, SOUTHPORT 
ROAD, LYDIATE. SD 36250537 
TRIASSIC, Scylhian, Sherwood Sandstone Group, Lower Keuper Sandstone 
(?Ormsldrk Sandstone). 
DiaUKd bulldina stone quarry •~posina yellow, medium arainod sandstone. 
Fca1ure, seen incllldc dip and strlte, jointlna and bcddlni planca. 

RANGE LANE BLOWOUT, RANGE LANE, RAVEN MEOLS, FORMBY. 
so 278054 
HOLOCENE, Recent. 
Lari• active dune blowout. TIie fea1U1t bas considerable educational poiential. 
Pocentially one or the few siies on the Sel\oo coas1 where 1he ruuural 
development or a blowout from formation 10 eveniual stabilisallon could be 
followed. 

THE DELL. LIVERPOOL ROAD NORTH, MAGHULL. SO 37420248 
TRIASSIC, ScytJ,lan, Sherwood Sands10ne Group, BunllOr Sancb10nc. 
20m Iona by 2m hi&b uposure or medium arainod red and brown aandstooc. 
B<:ddina shows planar and cross•bcddin&. The laucr shows y011Dging by 
lnlncated IOpS and slopin& forescts. Diffcreotlai wcalherin& has occurred along 
the base or the CtOSS-bcddina. 

Sf HELENS 

BILLINGE QUARRY, BILLINGE. SD S2701S 
CARBONIFEROUS (UPPER), WO$lphalian, Lower Coal Measures, Crutohman 
Sandstone, [Lanaly Marine Band]. 
Fine-medium craincd aandslOCles with siltstone, shale and thin coals. Several 
sedimentary slnletures can be seen. Sands10oe beds up 10 I.Sm arc seen. Part 
or an exposure 10 the oorth of lbe coiraoce can be reached from outside the 
bollndary fence. 

CARR MILL DAM, CARR MILL, ST. HELENS. SJ SUi0983S 
PLEISTOCENE, Oa-cnsian. 
Smail cliff section apprnximaiely Sm higb, showinc &ood examples of &lacial 
aands and gravels. These show variations in &fadina from sand, 10 sands wilb 

seismic surveys (considerable but not publishable and hence no1 subject 10 
public scru1iny). 

Seismic evidence suaicsled 1h11 the rocks closest to Hilbre were unlikely 
10 lie below tho marker known as Ibo Top Slllclficd Zone (con1rove11lally 1akcn 
by BOS as 1he CPBF/WSP or OSP/SBSP Junclion, rather than within 1he WSP 
or SBSF as ruaicsled by previous aulho11). Additionally lhe liieratute 
suaaested lhn1 a 1.0ne Formby-Liverpaol-Mid Wlml marted the furthest 
northwestward position of scatiered pebbles nllher than hlyorcd pebbles in the 
CPBF and lbc lower SBSI'. The layo11 of close packed pebbles in parts of the 
Hilbre BreccJa would be lhercfote anomaloos If classified as CPBF or lower 
SBSI'. Furthermore nearly all pebbles in tho CPBF or SBSP are very rounded 
quartzitic (?Ordovician) and far travelled. The presence of closely packed 
laracly anaular sand110ne pebbles (presumably Carboniforou•) (lluvial) 
allcrnatina wilb mottled poorly ccmenled unlla (?aeolian - their inllOrprctation) 
were lhooabt 10 relate bettor 10 descriptions of the K,,uper Basement Beds of Ibo 
LKS (Jones 1926) and modem descriptions or the Helsby Sandsione Formation, 
especially the Delamere Member (Thompson 19?0a). They noled that ecrtsln 
previous authors (Mellard Reade 1888, 1892: Grncnwood 1916) Md suaaested 
1ha1 lhc beds were "Keuper• in "it•· Conirary 10 their new mappina, they 
recoaniscd that Rice (19391) bad drawn atun1ioo 10 the slmilarily of the angular 
clasla in the pebbly sands10nes at Hllbre and Hilbre l'l)int whilst placina the 
rocks in the BPB. Because quartz pebbles were more common II Hilbre l'l)ilU, 
Ibey fell that tho clauificalion or the rocks !here as SBSP wu qul1c secure. 
They n~ that loocs (1920a p.282) implied that lhe Hilbre and 
Rcdsioner/Hoylate C>po$urcs were atypical of the BPB because of the presence 
of baryte and this small poinl was also weighed in tho scales. 

On any ini,,rpretation, laclcson & Mulholland (1993) required some kind 
of ceoloaical fold and/or fuult 10 scpuale the rocb of the HUbre islaod, and 
Hilbre Point. They hypothesised either a NW.SE fault throwing down 
weslwards (the solu1ion finally adopted) or a fold pair (syncline on the west, 
anticline on the ea.st). Fault solutions were considered whkh required the 
Neston/Wirral Colliery Faull 10 extend northward, to Hilbre, but cbanac throw 
(u a scissor fault) as implied by Sbaeldcton (1953) and ColllOr (1978). 111 Ibo 
end, however, Ibey ierminaled the Wirral Colliery Faull a,ains1 the 
Woodchurcb Fault and the West KirbY Beaoh Fault against the Caldy Oranae 
Faull (Ftg. 3). 
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PREVIOUS S£DIMENTOLOGICAL AND PALAl!OENVIRONMENTAL 
INT£RPRETATIONS 

Early reports a{ the flndin& of footprints 10 the Liverpool Natural His10ry 
Socic1y (l.NHS) were acccmpanled by 1urpri1inaly dttsilcd environmental 
inu,rprciatlons. Prcsldeol Frsnc:u Arcllcr (1840) reviewed the firsl thrcc ycan 
oflbe society 1836-1839 and deacribcd how wor~• had 11 6<11 mribcd the 
prints 10 the loccmolion of anu,dlluvlan mcmben of our nee who, aW:mpHna 
10 etclpc NOlh's 0ood, bad left their craeks upon lhe roct.i, the ,mailer marks 
bein& made by lhe haads of the children involved (Trcsisc 1989b, p. 137). By 
Iune 1838, however, Iobn Cunnin&bam (1799-1873), a local archiu,ct and 
walcrworks eoiinccr, had vislu,d S10rcton quarry and immediately rcccaniud 
Ibo prints u those of the Chlrt11her/Jun from the deacription of companble finds 
by Kaup in I &35 in the Triassic rocb a{ SlJIOOy. TIiey bad been popularised 
by Dr Willi&m Buckland'• Bridacwau,r Trc11i .. (1836). Cunni.,,ham rcporu,d 
10 tho LNHS on 3rd Iuly 1838 and wrou, a paper on tho society's behalf which 
waa read 10 the Goolo&iCAI Society of London (OSL) oo 5th Doccmbcr 1838 by 
Bucldand, then lwodcr in Mincnl<ltY and Ocoloay at O1ford and Fellow or 
Chrjs, Church. It wu mlde clw that "lbc clay beds upoo which they (lbc 
foo1prin1S) rcSU>d must have been tnvcned by multitudes of animals". James 
Yau,, (1789-1871), born in Uverpool but resldina in London, then read a 
second paper at thi, meetioi ccnceroina the Chtrotherlum and Ibo web-foe<od 
animal mentioned by Bucltwld 00 b<,balf of Cunrun,ham (Ya"" 1838). A third 
report, or r,,o &l&ant;e Chirotherl""' prints, was aiven by Sir Philip de Malpas 
Orey•E&erton MP (1806-1881) of Oul10n Hall (Eaerton 1838). The last 
mcotion.od prints may have come from the '3mc bori:ron u that of lbc sandslone 
al S10rc10n (the LKS or the Hel5by SandslOoe Formation), or from the 
inu,rbcdded .sand.s10ncs and mudsioncs or lbc Wa1en10ncs (now the Thrporley 
SilUIOnc Formation). 

A new report by Jobn Cunnin&bam OD three distinct horizons with "Fossil 
shower mark," in the rocks of S10rc10n wu read IO lbc LNHS oo 5th February 
1939 (Cllnnincbam 1839a) and by Bucltwld 10 the GSL on 27th February 
(Cunningham 1839b). The rain pill were on lbc same scams of clay 1h11 
preserved lbe footprints. Cwwn,bam's iolerprclatioo wu lau&hed at by many 
LNHS and GSL members, but be demonstraled his uniformilariao ideas by 
expcrimcnis which showed tha1 aotl clay 01poscd IO lar&e rain drops would 
d ... lop piuin& of enctly 1he same kind. The Proceedings of lhe GSL rclatin& 
10 lhis meetin& recotd that, "lhe aulhors are of opinion, that each of the thin 
seams of clay... formed successively a dry surmce, over which the 
Cheiro,Mrium [sic] and ome.r animals walked, Jeaving impressions: of their 
footsteps; and that each layer was submersed by a depression or the surface• 
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SEFl'ON 

AINSDALI'! HILLS, AINSDALE-ON•SllA, A1NSDALll. SD 295116 
HOLOCl'!NE, ~nt. 
Clwic dune morpholoay with parabolic duMs and slaeka. 

AINSDAU! SANDS, AINSDALE-ON.SE!A, AJNSDALE. SD 285114 
HOLOCENE, Rccenl, 
Depositional coutlinc wilh t><,ach rid&• lnd runnel sys1<ms. 

ALT ESTUARY, HJOH'IOWN. SD 295029 
HOLOCENE, Flandrlan, Downbolland Silt and Peat. 
E!1posu~ or p0$l alaeial deposits, ineludina Downholland Silis and peat with 
a submc(lled forell. W..icm part or the 01posure is OD Allcar IU0c Ranae 
(controlled entry). Oood educational value for OCSB, A level, dc&ree level and 
rescarch. 

ALT ESTUARY FORESHORE, HJGHTOWN. SD 295029 
HOLOCENE, RA:cent. 
Dune slack area with vccccated, s,ablo dunes. On the coasl, undermlnin& by the 
hiah Ude CAp()fCI scetion.s and also c,rcatcs incipient blow-outs. A variety of 
beach fcuurcs arc seen l.l low t.lde such II tipples, current lineatioo and fccdloa 
trails. 

FLEA MOSS WOOD, MOSS LANB, LITTLE CROSBY. SD 312026 
HOLOCENE, Recent. 
RA:lic1 dunes. EJU1mples or boa oak plouahed from the underlying peat can be 
found. 

FORMBY FORESHORE, MAD WHARF, FORMBY. SD 270083 
HOLOCENE, DownhoUand Sill. 
Deposits of silts and clays can be seen on the forc,;borc about 200m from the 
dunes. Trace fossils include footprints of hominids, birds and mammals (deer 
and cattle). Plant maicrial is also seen. The footprints may indicm early 
evidence of animal husbandry. 

FORMBY POINT, WICKS LANE, FORMBY. SD 270072 
HOLOCENE, Recent. 
Transgressive dune sheeL Tonaues of sand on eroding coasl. 

GREAT CROSBY BOULDER, CORONATION PARK, CORONATION 
ROAD, CROSBY. SJ 318996 
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u,rmlnua of the Liverpool and Minch-• Railwa_y, lhe slu, Ills area, 
importance as a.n ind111tri1I archacoloaical site-. 

WAVEIO"R.EE. LIBRARY ERRATIC, WAVERTRl!E. LffiRARY, PICTON 
ROAD, WAVl!IO"Rl!E, SJ 387896 
PLEISTOCENE, Devensi&n. 
A block o( Andesltic .olcsnie -,alomcnu, from lhe Borrowdale Volcanic ~rles 
of Cumbria. II hu I fine,.arained, arey•arcen aroundlll>$S coniainina la,aer 
rraamencs up co 3cm Iona, Tbese f,_,mencs arc anaular and show flne layerln&, 

WEST DBRBY RAILWAY ClTITINO, WEST DBRBY, LIVERPOOL. SJ 
395928 
TRJASSIC, Scythisn, SbeNood Sandscone Group, CbeslA:r Pebble Bod 
Formttion. 
Good cumple of local sandsconc e.llblbltlna massive, cro..-beddod, 
crou-laminated and planar laminated unics. The cuttlna iJ up to 7m deep in 
places. Good for introduccory eeoloSY at GCSB and A level. 

WHJTLBY GARDENS (NOIO"H), SHAW STREET, LIVl!Rl'OOL. SI 
35739123 
TRIASSIC, Scythian, Sherwood SaodslOno Group, Chester Pebble Bed 
Formation. 
Exposure of rU'IC aninod, red sandstooe with lenses of yellow sandstone. 
Beddio, it 8-40cm thick. Quanziu, pebbles up to 8cm in diameter can be found. 

WHITLEY GARDENS (SOUTH), SHAW STRl!l!T, LIVERPOOL. SJ 357912 
TRIASSIC, Scythian, Sherwood Sandstone Group, Chesu,r Pebble Bod 
Formation. 
Sm wide section of red Wldstooe with cross beddin,. Three small normal faults 
with 2-3 cm displacements can be seen in this section. E,posun, is 3m in hcl&ht 
at tallest put of the exposure. 

WOOLTON QUARRY, WOOLTON, LIVl!Rl'OOL. SJ 420870 
TRIASSIC, Scythlan, Sherwood Sandstone Group, Chester Pebble Bed 
Formation. 
A former building-stone quarry with good ""l"'surc• of the CbeslA:r Pebble Bod 
Formation. Hi&h educational value .. Rock races arc visible ea.eh side of MiJI 
Stile fooepath. Housing occupies ciuarry floor so some uposurcs are 
inaccessible. 
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(Tresise 199h,p. 228). l.n his Uverpool prcsenuation, Cunninaham suaaestod 
that the clay scams wore laid down ln •• areat fresh wau,r lake or the delcs of 
11n immense river" which periodically flooded the Storcton area. Trcs.l.se 
(l991a, p. 225-6) notes that In a letter dated 1858, Cunnlll$11am had mainUlinod 
in 1.839 that, "the impressions, i.e. lhe indentations made by lhe animals mull 
have been filled up with wlnd-drifu:d sand, whereas be (Buckl&nd) stood out for 
walA:r transpon". Indeed in lhe paper co the GSL (Cunninaham 1839b), 
Buel<land btld spoken of, "the rise and fall of the tides over extensive 
sandbanks, the surface of which was between the level of blah and low water", 
an intcrpreuatlon which CuMinaham !lad not unctionod. Soon afltr these 
mcotinas furlher footprints wore discovered in lhe quarry at Rathbone Stroct, 
Liverpool, in 1840, and at many other places in the scneral area. 

Subsequently, the description of the sediments and their dcialled 
succession was at firot crude (Morton 1856, 1863b, 1891; Mellard Reade 1892; 
Wedd ,r a/., 1923) and only modest Improvements wore brouaht about by lhe 
emplayment of ocw ~hniques like microscopy, heavy mineral counts (Travis 
& Greenwood 1911) or the study a( pebble prov<nance (Monon 1891; Wedd 
,r al. 1923; Jones 1920.,b). Early authors n,ferrcd lhe sodimcncs broadly to 
orlains in tldal basins, stn,ics and &bon,lioes (Hull I 860 sec Fla, SA, 1869; 
Mellard Reado 1889), but later more helpful uniformicsrian comparisons wen, 
mlde with continental fluvial-acolian processes and environmcnu (Howitt 1893; 
1911) and deserts (Beasley 1891, Lomas 1907, Spicer 1912, Holland 1912, 
Whil(:bcad 1916). Sedimentary sllUcturcs were somewhat casually described, 
even by Rice (1939a,b), who did, however, distinauish that the palaeocurreots 
for lhe BPB and LKS were towards the northwesl. Modern identification of 
basin-wide types of rock which might relau, to partieular processes, 
palaeocurronu and environmenla of deposition were ev,ntually offered by Fitch 
tt al. (1966), Thompson (1969; 1970a,b; 1984), Steel & Thompson (1983) and 
Earp & Thylor (l 986) In n,spcct or the BPB being deposited by high disclla,ae, 
sandy-gravelly brahled streams and the BUMS by moderate discba11e more 
sandy-muddy braided stn,ams wbosc coursos ran dry and pve "'~Y co 
lnterm.iuent a.eolian transport and dcpo.slrion in transvccse barchanoid ridges 
separated by Oat-bedded interdune sheets. The LKS was interpn,ted u lhe 
result of further sandy cravelly bnided nuvial flow of sllghUy ioereasin& 
sinuosity upwanls (at least in the Alderlcy area), intofSP"Ced with riverplain 
aeolian dunes and sbecu (Thompson 1970a, b; 1984) which at least once 
became basin-wide sand sea (erg) in late Helsby Sandstone times when the 
spect1cular Frodsham Sandstone Member was laid down (Thompson 1969). 
Oescriptlons of lhc structures, processes of oria:in, environr:nenlS and 
palacoaeo&rapby of the Ormskirk Sandstone Formation in lhe EISB, in terms 
of a_ltcroating fluvial and aeolian processes at times when there were fluctuating 
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SPBKE SHORB, MERSEY WAY FOOl"PATH, SPllKB. SJ 408828 
PLBISTOCENB, Devenslan. HOLOCENE, ShirdJcy Hill S•nds. 
Cliffs from old Liverpool alrpon (SJ 408828) to Hale Reath (SJ 456821) 
consislina of Boulder Clay and deposics or Shirdlcy Hill Sands. The cliffs arc 
• h•bic.1 for • 11nae or locally rare pl1n1&. 

ST. ANNB STREET UNDERPASS, ST. ANNE STRBBT, ISLINOTON, 
LIVBRPOOL. SJ 3S1911 
TR!ASSIC, Scythlan, Sherwood SandSlonc Group, Helsby Sandsionc 
Formation. 
I Om Iona• 2m hi&h exposun, of a fine-medium &rained yellow sandstone, The 
best seelion is seen al the nonh end, alLhou&h this ls we•lhered. 

ST. OEOROl!'S HILL, NETHERPIELD ROAD SOUTH, !!YERTON. SJ 
356920 
TRIASSIC, Scyth.lan, Sherwood Ssndsionc Group, Chemr Pebble Bed 
formadon. 
Nu.mcrous exposuru of fine-medium araincd red and brown sandstones. Oood 
c .. mples or normal fawlS, slickell$ides and assoeialt>d minetalisation. Good 
eumples of beddlna and cros .. beddin& . 

ST. JM{ES CEMETERY, ANGLICAN CATHEDRAL, LIVERPOOL. SJ 
354893 
TRIASSIC, Scythian, Helsey Sandstone i'Qrmalion, Anisian, Mercia Mudsionc 
Group, Thrporley SillStone Formation. 
i'Qrmer quarry with an exposure of 1hinly bedded, brown and arey muds10nes 
from which • rich mlcronora llas been recorded. The north entrance 10 
cemetery passes though yellow sands.,nc •'-ina eross-bcddina. 

TH£! GROUNDS, CHILDWALL WOODS, CHILDWALL PARK AYENUI!, 
CHILDWALL. SJ 4 l38!7 
TRJASSIC, Scythian, Sherwood SandslOnc Group, Chesler Pobble Bed 
f"Ormation. 
Sections lhrouah the carrlllgc drive and in lhe Orouo showina 1hieidy bedded 
red sands10oe, with pebbles of varyina sizes scat1ered throuahou1. Fain1 
cross-beddlna and small laullS can be seen in the driveway. 

WAPPINO RAILWAY CUTTINO, CHATSWORTH STREl!T, EDGE HILL. 
SJ 369898 
TR!ASSIC, Scylhian, Sherwood SandSlone Group, Chesler Pobble Bed 
Formadoo. 
Culling through sandstones of the Chester Pebble Bed Pormailon. The original 
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OLIVE MOUNT CU1TlNO, SANDOWN PARK, WAVl!Rl'R.EI!, 
LIVERPOOL. SJ 3970902S 
TRIASSIC, Scythian, Sherwood Sandsconc Group, Chester l'Wbte Bed 
Formation. 
Dull red or brown sands10ne. The indlvidusl bands are scparoltd at about 6m 
lntervalt by lhln scama of red and &'"l' shale. Qutru.ile pebbles are numerous 
tn the sandstone,. 

QUEENS WALK, ANGLICAN CATHEDRAL, LIVERPOOL. SJ 3S3894 
TRIASSIC, SC)'lhlan, Sherwood Sandttone Group, Helsby SandJIOtlc 

Formadon. 
Friable, medium ,roined, yellow u.nd110ne. Faint cross-beddina can be scen. 
Small mineralised JointJ can be seen on the west side of the e,posurc. 

REYNOLDS PARJC QUARRY, WOOLTON. HILL ROAD, WOOLTON. SJ 
421876 
TRIASSIC, Scythian, Sherwood S•ndstone Group, Chester Pebble Bed 

Formation. 
Sancbeooe quarry, formerly pan of ReynoldJ Plrk. Steep, high faces on nonh 
and we&t sides of quarry. The South and cut faces are lowor and less steep. 
Some bcddin& can be 5ttn on tho nonh faoe from outJidc the quarry boundary. 

RICI! LANE FLYOVER, RICI! LANI!, WALTON. SJ 35869496 
TRIASSIC, Scythian, Sherwood Sand.W>nc Group, Bunter Pebble BedL 
20m e,posurc of fine arained, (riable, red sandstone o,poscd In underpa!IS. 
UnitJ are 30-60cm thick. Cross bedding can be s«n. Pebbles arc abundant lo 
this CJtp0SW'e. 

RJVl!RSIDE GARDENS, RIVERSIDE DRIVI!, DINGLE. SJ 362868 
TRIASSIC, Scythilln, Sherwood Sandsconc Group, Wilmslow Sandst0oe 
Formation. 
Section approximately SOm long by 4m bi&b 1bowin& pale red sandstooe, 
interbcdded with thin bands of yellow sandstone. Cross beddina is clear in 
some. This site is the old cliff line of Dingle Point. 

SEFION PARK ERRATIC, Olll!R PARK, SEFION PARK, LIVERPOOL. 
SJ 37&873 
PLl!ISTOCENE, Ocvcnsian. 
l!rratic boulder from the Bor:rowdale \\>lcanic Series. A fine &rained, grey, 
classy rock with weathered pbcnocrystJ or feldspar and dark mafic minerals. 
Length 130cm; bci&hl 80cm; width 50cm. 
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Fi&urc 7. 
A. The new oll'soo<c p.< and ol.lOelds of the &>I lrlth Sea Ba.,ln (allot Hai$h tt ol. 1997, 
fia,. 1, th.rooi,h lhe kind pcrmi!islOO oC The Qcologl.cal Sockty d London) i.n reb.Oon fD the 
posit.ions of the Hilbre Lslwfs. 

B. A gcologi<al cross,,ec:tion of the Dou&tu 111d l..enoo< Oilf,elds and the lhmillon 
Ou6eld (aflcr 'l'ilL< 1997, fig, 4) IO allow the Onnskltlt SOJ>ds"""' f-orm>Jlon u the 
reservoir rock &1 lbe top of the SbcrM>Od Sandstone Otoup bent.a.th caprocks or die Mm::ia 
Mudstone Group. 

Figun: 8 (0"Ctlca/), 
A. Edv,i\td Hull't pa.laooenvirocuncnW dlagl'I.Rl ~ the marine and tidal ori&inJ cl I.he. New 
!led s.ndllooe ro<b o(thc Chethir<: lluin (and Olhcr boslns) (from Hull 1860, -= pp. 
22 & 23). TIils is ano<l>ct example of Hull'• willlngoesJ u, coosuwt .-ping 
gcnerali&alioos which overslmplify 1t1d are. readily understood. 

B. A modem irue.rpretatioa of Ille palacoco\!lronment ol the OnnsJdrk Sandstone Rmnal.ion 
(allc, Meadoo~ & U..Ch t993, r,a. 8, through the land pcnnisslon of The OeolQJical Society 
of London). Left diagram: ,chem,tlc pal-raplly tor the i-, part of the Ormooik 
Sandstone A>rmation based on !acics identi Dul in wells a.nd 5CWllic cbaracscrutics. Ria,:ht 
di"llran,: schem>tic pala,ogeoiraJll>y for the uppu plr1 of the Ormilirk Sand""'1C -Oil 

!mod on f.acles idcnti.ficd in wells and sei.smic c~ 
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Whore banks are eroded Boulder Clay and Shirdloy Hill Sands can be seen. 

HERCULANEUM ROAD, OINOLI!, LIVERPOOL. SJ 355876 
TRIASSIC, Scythlan, Sherwood SandslOnc Grcx,p, Helsby Sandaione 
Formation. 
Three dlmen,ional e,p0surc with a maximum lblclcncu of 4m. It is comp0scd 
of a fine-medium aralncd, red and yellow sandstone. The units are arranacd as 
Ihm cross bed sets tlult are faulted and jointed. Thero are small re•acdvatlon 
surfuces. 

LIMB STRBBT RAILWAY CUTTING, LIME STRl!BT STATION, 
LIVERPOOL. SJ 352905 
TRIASSIC, Scylbian, Sherwood Sandstone Group, Helsby Sandstone 
Formation, Wilnulow Sand,tono Porll\atlon, Che.seer Pebble Bod Formation. 
Very Iara• ,;cale sections throuah yellow and red sandslOIICI! wllb occuiooal 
shale partinas. Several l'llults cut Ille section alona It 2,100m lenath. Larae mlc 
cross-bcddina can also be 5CCR, Some seetions can be seen from Ille ends of 
platforms. 

METROPOLITAN CATHOLIC CATIIBORAL, BROWNLOW H.ILL. 
LIV BRPOOL. SJ 35679028 
TRIASSIC, Seythlan. Sherwood Sandstone Group, Hclsby Sandstone 
Focma.tion. 
Excavation at the north .. wcsc c;orncr of the crypt expo~• two sections or a soft, 
friable, medium araincd, yellow sandslOne. It iJ well sorted will> rounded 
,rains. Upper layers sbow cross•beddlna. 

Nl!THBRFIBLD ROAD NOIITH, EVERTON. SJ 35229302 
TRIASSIC, Scylhian, Sherwood SandslOnc Group, Chcsl<r Pebble Bed 
formation . 
Mcdium..:oarse aralned red sandslOnc will> pebbles in a O.Sm biah by 4.4m 
long section south-east of junction will> Bver10o Valley. Vertical (west) l'llce 
shows Cl'0$.1•beddina and quarryina marks. 

NOTRB DAMI! HIGH SCHOOL, EVERTON VALLEY, EVERTON. SJ 
355930 
TRIASSIC, Scylbian, Sherwood Sandstone Group, Chester Pebble Bed 
Formation. 
Larae up0sure or s.andSIOne on east side of playground. Bcddin& can be seen. 
Prior permission to visit site must be obtained. 
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COLLEGE STRJ!l!T NOlrrH, SHAW STRBl!T, LIVERPOOL. SJ 35749115 
TRIASSIC, Scythi1n, Sherwood SandslOno Group, Chester Pebble Bed 
formal.ion. 
Cuulna ,howlna I SOm Iona section or fine a.rained, Mable red saodsione with 
occasional lenses o( pa.le yellow saodslOne. CtO<& beddlna can be seen, with 
occasional bcrri11&bone Ct0$S beddlna. Five small normal faults can be scc,n. 

EVERTON GAOL, Nl!THERPIELD ROAD SOUTH, EVERTON. SJ 355916 
TRIASSIC, Scyth.i1n, Sherwood Sancbione Group, Chester Pebble Bed 
Formation. 
3m wide x Im hiah exposure or ranc-mcdium arained red sandscone. Northern 
60cm shows intcrbcddcd pale brown baodlna. 

EVERTON PARK (NOIUli), Nl!THBRFIELD ROAD SOUTH, BVBRJ'ON. 
SJ 355920 
TRIASSIC, Scythian, Sherwood Sandscono Group, Chester Pebble Bed 
formation. 
20m Iona • 1.5m hiah exposure o( fino-•mcdium an,ined red Wldsione. Bedded 
units approximately SOcm thick can be seen. 

EVERTON PARK (SOUTH), Nl!THBRFIELD ROAD SOUTH, EVERTON. 
SJ 355917 
TRIASSIC, Scythan, Sherwood Sand>IOnc Group, Chester Pebble Bed 
Formation. 
Section through mcdium &rained red sandsioncs with intcrlleddcd bands or pale 
brown and y,,Uow medium grained sand>IOocs. Cross-bedding can be seen. Size 
or oulCrop 20m Iona x 9m high. 

EVBRJ'ON QUARRY, MARK STREET, EVERTON. VALLEY, EVERTON. 
SJ 354930 
TRIASSIC, Scythan, Sbuwood Sandstone Group, Chester Pebble Bed 
Formation. 
South and cut walls or a f'ormer sandstone quarry sbowina fine to medium 
a,ained, red sandslOru:. Umi. > Im lhiclc, interocdded with thin bands of soft, 
yellow sandstone and occasional clay lay,,rs. 

FAZAKERLEY BROOK, HAWKSMOOR ROAD, FAZAKERLEY, 
LIVERPOOL. SJ 390%8 
PLEISTOC.E.NE, Dcw:nsiao. HOLOCENE, Sbirdlcy Hill Sands. 
Stream section sbowina Ouvial processes lncludin& baolc erosion and meanders. 
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water tables, have rocenlly been offcrod by Tbomp$0n (1984), Cowin (1993), 
Macchi (1990), Meadows (1991), MeadoM & Beach (1993a,b), Cowan "al. 
(1993) and TbompJOD & Meadows (1997). In the times of lhc succcedlllll 
'lllrporlcy Silmon• Ponna1ion (formerly lhc Wate,.tones and a rock form11ion 
which has been IOCally eroded rny In lho Hilbrc area), sea levels rose and 
marine wa1en episodically en1ercd lhe l!ISB and lhc CB, lhe riven 
became estuarine. tr.id current. wave tnd desiccation processes became the 
norm, in par1 on lnter1idal sand and mud Oata (Ireland ti al. l 978). 

Lona 110 Larae and small sedimentary cycles were """'Jniscd within and 
beiween lhe rock formatlont of lhese Triassic rock,, AJ lhe llme, Ibey wcrc 
rckrrcd loosely IO climatic and/or 1eeionlc oriaina Cfbompscn 1966;, 1970b, 
p.209-211; S1tel & Thompson 1983). ~lalCd io Ibis, lho rccoanillon or 
palaoomonsoonal oooditions in Pcrmo-Trlasslc rock, was oonteo1pl11od as a 
posslbllily Cfhompscn 1966, p.316-33; Oxnev1d 1991, p.1311-47). Since 1ben, 
lhc presence of lhese cycles io monsoon•! lall111des has been incrcasiJlily 
inwrprelCd by Clemmensen ti oJ. (1994) and Herrics & Cowan (1997) in 1erms 
of MllankoviWb•1ypc stacked precession cycles (Jenerall:d over 23,000 yeus in 
lhe case of lhe 2-IOm lhick dryina-upwird cycles) and ccccnlrici1y cycles 
(Jencraled over 100,000 or 400,000 years for wrioua lar11er drying-upwird 
cycles). 

The swdy of Ibo lnlcc fossils wbicb relale IO our siory, especially with 
respect IO lhe foo1printa of Chiro1h,rium and Rlryru:hosa,qt)/d,;, is lonastandina 
(Beasley 1891, 1897; Lomu 19()4.-10; Maldwell 1914; Tresise 198911,b, 
19911,b, 1993a,b, 1994, 1997). Less remarked upon, and certainly not 
accuruety, are the many records in the Liverpool area of 'NOrm •tracks• or 
"casts• •·&· by MorlOn (1891) al Hilbre ~lnl, or •cruslaeean• tracks at Irby 
(Schofield 1906). II is woll tnnwo lhal lhe foo1prin1 slabs from lhe LKS in 
many museums contain current and wave ripple marks and hosts or 
distinguishable lnlee fussil species wbosc exis1encc and importance has been 
largely iJoored unlil recenlly (bul see Beasley 1908 pl. 5, fig. 2 for a trackway 
now described by ~llard (1985) u Acrlp,s {Merostom/clmit<s} triasslcus, the 
ll'lcc of a DOIOllnlean branchiopod wilh several pairs of wslkina limbs like lhe 
present Tri0ps). In lhe present 11udy ll Hilbre u many as 15 horizons of 
bioturbation, horizontal and vertical burrowini, and a hundred or so slabs wilh 
identifi.\ble Sknlithas, l'lonolltes, Scoy<nla and lhe like, have been found in a 
small part of lhe succession e,poscd close IO lbc footprinl beds on Hilbre iiself. 
The prC$CoCC of the noo-marioe, fresbwa.ccr aquatic mafl-inal Scoytnia 
association is well cStablished (Dr J.B. ~!lard pcrs. comm. 1994). These 
discoveries comple1DOI1l 1hose of the non-marine (Scoytnla) and lnierudal 
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PBX HILL QUARRY, PBX HILL, CRONTON. SJ 500887 
TRIASSIC, Seytbian, Sherwood Sandsionc Oroup, Chesler Pebble Bed 
Formation. 
Disused sands1ono quarry and cxpo1urcs in tdjoinin& lanes in a counlt)I park, 
Oood examples of pebble bands, beddi"i and cross bcddlna. The sile shows 1he 
rcla1ionshlp be1wccn aooloay and iopoarophy very well. The area is also of 
bnianlc, ornllholoalcsl and hlsioric inlere,1. Oood educationtl si1e. 

SCCITCHBARN LANI! CUTTINO, sccrrcHBARN LANI!, PRESCor. SJ 
474925 
CARBONIPl!ROUS (UPPER), Sllesian, Wcs1phalian C. Pl!RMO-TRIASSIC, 
[Lower Bun1er Sandsione]. 
Rock exposed on bnlh sides of rallwiy. West of Ibo railway brl<I&• Trlusic 
sandstones can be seen. l!u1 of 1he brldac a mull brinas up 'Red &d faeies' 
or 'M:Slphallan C aae, 

STADT MOERS PARK, PARADISE LANI!, WHISTON. SJ 466908 
CARBONIFEROUS (UPPER), Silesitn, Wes1phalian B, Middle Coal Measure,. 
A small exposure of shales wllh lronsione nodules can be seen on lhc norlh wall 
of lhi• former quarry. The exposure shows lhinly bedded shale, wilb oecssiooal 
plan, fra;menlS. 

STAND QUARRY, KNOWSLEY PARK, PRESCOf. SJ 454944 
CARBONIFEROUS, (UPPER), Silcsisn, WeSlphallan A, Lower Coal 
Measures. 
While-yellow massive currcn.1 bedded sandslOne cappina small bills nor1h and 
sculh of While Man', Dam, Exposun: approAimalely 30m IO"i • 6m hiih, 
Thickness of bcddlna ranacs from 1cm IO 30cm. 

WARRING!'ON ROAD CUTTINO, WARRING!'ON ROAD, PRESCOT. SJ 
473924 
CARBONIFEROUS (UPPER), SiJcsian, \\Wpbalisn B, Middle Coal Measures. 
l!~posurcs of sandsionc arc seen on bolh sides or lhis railway cuttina. Beddini 
planes and Joinlin& can be scen from lhc road brid&•· 
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Measures. 
4m hiJh • 100m Iona cuttlnJ in fine-medium Jrained, pale sandstones with 
csrbonacCOUJ portinas. Cnm-bcddina and a fault can be seen. No official 
public access, althouJh f~uently used by the public. 

DELPH LANI! QUARRY, DELPH LANI!, WHISTON. SJ 48139213 
TRIASSIC, Scythian, Sherwood Sandstone Group, Chute, Pebble Bed 
Formation. 
Former sandstone quarry. Very Sleep sides with one easy access point. Good 
eumples of beddin& planes. Cross boddina can be seen in the northern f>ec of 
quarry. 

HAI.SNEAD PARK QUARRY, HALSNEAD PARK, WINDY ARBOR, 
WHISTON. SJ 468897 
CARBONIFEROUS (UPPER), Sileai1.11, \\l:stpbalian C, Middle Coal 
Measures. 
Quarry CJ(po•inJ )'<llow and brown s1.11dstones with thinly bedded black shale,. 
The sandstones are I - I .Sm thick aod show a number of features ineludina 
cross bedclina and channel featuru. 

HURST HOUSE QUARRY, THI! HAZELS BUSINESS PARK, PR.BSCOf. 
SJ 455925 
CARBONIFEROUS (UPPER), Silcsi1.11, Wcstpbalian A, 1.o,.,., Coal Measures. 
60m Iona by Sm biJb exposure of flaastone, ,,11 and coal. Beddina, dip and 
current ripples can be seen. Educational value at NationaJ Curriculum level 
upwards. 

KIRKBY BROOK (LllTLI! BROOK), VALLEY ROAD, WESTVALE, 
KIRKBY. SJ 40.5979 
PLEJSlOCl!NI!, Devensian. HOLOCENE, Flandrian, Sllirdley Hill Sands. 
HOLOCENE, Rc<>cnt. 
Meanders expose JlaciJ.I, post-Jlacial and Recent scclimenlS. Brown boulder 
clay is O\•edain by 2m of aeolian Sbinlley Hill Sands with peat and soil 
horizons, The saods are cowered by riv,:r alluvium with I variety of pebbles 
derived from the boulder clay. 

KNOWSLl!Y PARK MOSS, ICNOWSLl!Y PARK, PR.BSCGf. SJ 457966 
HOLOCENE. 
> 3m of well-dttincd peat deposits on ,Ide of draliu,e ditc.h. Evidence of 
unhumified Sphagnum re.mains with a clear horizon visible. PaJaeoecolo&ical 
interest. Suitable for dearee level study. 
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(Skol/1ho.r-GIOJs(/w1gl1,s-Dlplocnu,rlon) trace fossil asscmblQ&e& found in the 
ovcrlylnJ 'Thrporlcy Siltstone Formation which have already received careful 
attention (Ireland ., al. 1978; Pollard 1981). They p"'"nt lmportanl 
oppo11unitles, In co,uunction with I revision or the (OO(prlnt beds on modem 
lines (currenlly belna curled out by Mike Kina), for unravellina the Story or 
the palaeoenvironments or the h<><t formation. Tbc a,auments for placina the 
Hilbre footprint beda in the Anisian, Middle Triassic, Ormsk.irk (•Hcl.sby) 
SandStone Formation in the l!sst Decmster sub-basin, and therefore m~tlna 
them broadly comparable with the cx:currenccs In the Storeton and Runcorn 
Footprint Beds, rather than usianina them to the Soythian, Low'Cr Triassic, 
Chester Pebble Bod or the Wilmslow Sandstone Formations, will necessarily 
hav¢ to be aJvcn in detail elsewhere (Kin& & Thompson In prep.; Kina, Fl>lla.rd 
& Thompson in prep,), Thus Aeschylus' percipient pronouncement that the 
Scythlan country is 111 •unlroddco dcsolalion" is likely co be confirmed• with 
Just • slim chance that he will be conCoundcd by onaoina investiptlons.' 
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A PROVISIONAL LIST OF REGIONALLY IMPORTANT 
GEOLOGICAl,IGEOMORJ'IIOLOGICAL SITES ON MERSEYSIDE 

by Tony Mo,aan 

INTRODUCTION 

Thls Is a provisional 11,1 of 'RtaionaUy lmporunt Geoloaical and 
Ocomorpholoaical Sites' (RIOS) selecetd aincc l 992 by •~ Merseyside RJOS 
i"Oup. The aroup CCM:'1 tho unitary district, of Knowsley, Liverpool, Sefton 
and S1 Helens. Information on slles In the area w.u collccCtd usina rccordloi 
forms devised by 1bc &<OUP, The form promp1s flcldworkcr, Jo co.llcct 
Information on the str1tiaraphy, rock type, Qualernary &colo&y, scdimcnmry 
aod tecionic structures, palaconiol011y, mlneratoay, acomorpholoey and p.-..ent 
day processes of a site. In addi1Jon Jo the acoloalcal and acomorphol011lc1J 
aspects of a site, ioforrnadon on educational value, acccn. s.afcty issuei, site 
ma11aaement and hi&eoric and cullurtl is.sues is noled. Square brackec.s l J 
i.ndica.~ thllt there is some uoctrta1nty abouc the formation or member ln 
question. 

The shes arc hero armnaod in alphabetical orde< of dlstrlc1. 

KNOWSLEY 

COMMUNITY CENTRE DRIVEWAY, BLUEBELL LANE, HUYTON 
VILLAGE, UVBRPOOL. SJ 44249117 
TRIASSIC, Scylhlan, Sherwood Sandswne Group, [Wilnulow Saodsione 
Formation], 
Exposwcs or yellow and oran&e, friable saodoiooe on both sides of dri•eway. 

COMMUNITY CENTRE GROUNDS, BLUEBBLL LANE, HUYTON 
VILLAGE, UVBRPOOL. SJ 44239118 
TRIASSIC, Scylhlao, Sherwood Sandstone Group, [Wilmslow Sandsione 
Formation). 
Exp0surc of yellow and orange, friable sandstone. 4m wide x l m hi&h 
exposure. Bcddin& 10cm • 40cm thick. 

CRONTON MINBRAL LINE, WINDY ARBOR ROAD, WINDY ARBOR, 
WHISTON. SJ 465900 
CARBONIFEROUS (UPPER), Silesian, Westpbaliao C, Middle Coal 
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scdlmenLt or tho Bulkeley HIii Sandstone Forma1ion (and ? the Wilmslow 
Sandston<> Formadoo) has been rem()ffi). How this could happen in an 
essentially ex1cn1ional Maek.cnzio-typc basin is not explaJncd, and other 
hypotheses to account for the seismic re1ul1.t would be welcomed. The 
implleatlon for the Alderloy area Is that the Junction of the En11ino ¼in 
Conalomerote Member and the Wilmslow Sandstone Fornuulon at Cutlo Rocb, 
Aldcrloy, or alternatively tho buc of the Wood Mine Conalomcrato Member 
(not well exposed 11 outcrop), is a line of major unconformlty. Evan, 11 al. 
(1993, p. 867) wrote that, "active faultina (in the 1ilas) Is evidenced ... near 
Aldcrley, where ... (the) Eflilne Vdn Coflilomcrate ... rcprescnLt a localised 
alluvial flD developed alOfli the R.cd Rock l'auJt !Carp'. These authors stem 
to require the pebbles of their alluvitl fun to be derived from due cut (where 
the Carbonircrous Llmcsconc would not have been c,posed) rather than 
bclonalna to throuah rivers which trave....i across basin after basin In thc 
Midland, and eventually brou&Jll pebbles from the southwc.stem pa,u or the 
southern PcMincs where CarbonJfcrous Limestones are known to ha~·e been 
••pos«i &nd where Chester Pebble Beds with limestone clasLt were also 
available to be eroded. 
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In area, to the immediate east or the latitude or Aldcrley, in the western and 
ccntr1I Pennine,, the l0j)08raphically hiiher outcrops of Carbonirerou1 
Umeatonea and Millstone Orit.S around Bu.xtoe and Castleton arc am reddened. 
The l'trm~ Trias.sic cover, If ever present, is therefore believed to have lain at 
a hl&her topc&raphlc level; the limestones were not exposed and were oot 
available to provide an e.Dtic f'auna; they were CO'lcn,d by Millstone Orit.S in 
Triassic tlmea. It is possible that all these more northerly l'l:nnlne ar,,aa were 
once overlain by the Lower Triassic "Bunter 1'1:bble Beds" from which 
rcwcrked exotle pebbles could be derived second·band to be depo,lted in the 
Helsby Sandstone Formatloo or Aldcrley, an hypothesis which aocs baek as far 
11 Edwanl Hull (1860). Bear in mind, also, that the Southcro Pennioea, 
includina the exposed lime,tones, were overlain lo Mioceoe-Pliocene um .. by 
the Brassinaton Formation, ~ preserved providcotially down solutioo hollows 
in the aouthem White Pl,aJc (Walsh <t of. 1972). This formation, too, bears all 
the si&ns or belna composed or sands and pebbles la,aely r,,workcd rrom the 
"Bunter Pebble Beds". 

In 1966 I reported cross·bcd palacocurrent data for 100m squares of tho 
Helsby Sandstone Formation on a statlstlcally controlled bails for the l!nalnc 
Vein Conalomcratu and the undcrlyina Wilmslow Sand,tone Formation at 
Aldericy l!dae. Havina made eorr,,laliona or the members or these rormatlons 
tcross the Cheshire Basin (Tbompsoo 1970), further comparable data were 
assembled and maps or palacocurrcnu produced for the Permian and the 
Triassic of the eotire basin (Thompsoo 1984, fip 7•11). The palaeocurrcnu for 
the Wilmslow Sandsu>oc, partly (even tareely) aeolian in its upper part, were 
directed IOWlTCls the wcst•oorthswest, and were the rc,ult of an euterly (trade) 
wind; those of the pebbly. 0uvial recime or the Helsby Sandstone were mueh 
more northwesterly and northerly directed. ThU$, a derivation of lhe eJt.Olic 
f'auns from the southeasiem mariins of the basin and the southwe11em parts or 
the Pennines, where Carbonirerous Limeston,c was exposed, is perfectly 
possible. A reworkin& o( the early parts or the underlylna Chesur Pebble Beds 
Form,tion (e.a. in the Rushton Spencer-Rudyard Lake-Leek palaeovalley) is not 
ruled out, ror pebble counts ror sueh areas revealed the presence of many 
hiJhly rounded (0.7) limeslODO pebbica which were closely packed and bad 
undergo•• much pres,ure solution pillin& (sec Thompson 1984 for details of the 
Rumto• area). 

The whole matter or AJllsian palaeocurrents and the derivation of the 
pebbles bas been higbligbted by the reporting or seismic work across the centre 
or the Cheshire Buin (!!vans d al. 1993). The favoured interpretatioo of these 
lines involves the postulation of ao angular uneooformity at the base o( the 
Helsby Sandstone under which as much u l.l km thickness or pi,:vious 
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day ou1<rops of the Carboniferous Llmcs10nos, Millsronc Grirs and Coal 
MeHurc aands10ncs 10 varylni dca('CCs aero<• wide areas or Derbyshire. These 
areas mu.sl now be conJidered u lJ\c. p0ss1bk &itct of oriain (ptovena.nce) of the 
exotic fauna which 11 found lo lhc pebbles of the Hobby Sandstone Formation 
at Aldcrley &lac and ll<(jaoent places. 

On the sootheHI marain1 of the Chesblre Basin, in the southwest 
P,onnines, the Carboniferous Lime110nes of the Weaver Hills (and particularly 
of Cauldon Low where in the dup borehole roddenina extend• 10 292m below 
the surface), the Dove Valley (SK 14SS67) and Alstooeficld are all affected by 
red•sta.inina (Altlccnhead ,i al. 19&.S, p.99; Chisholm ,s al. 1988, p.74-S). 
Further south, in the A.ihboum11 10 Cheadle area, a ruaaod limestolM! 
palacolandscape bas been contoured (Chisholm ,s al. 1988, p.7S, fia.20). 
PalaeocurrcnLS with vector means trendlna belWllCR WNW and NNE acrou the 
sou1hwc.1 PJ.laco-Ptnnioes have been mcuured on cross•boddina in areas close 
10 lbc ou1c.rop of 1bc prcscnr base or the Ptrmo-Triu. It is clear that in those 
areas, limestones of Chadian ll&C and upward,, and oven small ou1crops or 
Courccy,o •&• (Morris 1970). were exposed in lower Triassic rimes when lhc 
Hawtsmoor S•ndStooc Formation (• the"Buol<r Pebble Bed•· or old) was 
orialnatin& and incorporalin& pebbles (includlna Orsi hand detivod fo.ssils o( 
local orialn). Such limestone ou1<rops could alM> alvc rise lO the e.otic fauoa 
found in the Uclsby Sand,10ne Formation of the Aldcrley area lf the 
Hawbmoor Sandstone Formation itSelf was lal<r eroded 10 yield second-band 
derived fossils. PlllA:OCurrcnrs for the ovcrlyina Hollina10n Sandstone 
Fonnalion (believed 10 be of the same aa• u tho Hclsby Sands10nc Formation) 
(Ibid. p. 74-75) arc nOI very diffcrcnl from !hose of the undcrlyina Hawksmoor 
Sandstone Format.ion, and it is possible that comparable limestone areas were 
still exposed on hi&her ,round io Middle Trwssie times so as 10 yield up 
derived fossil corals at first hand. 

Further north and notthwe11t in the Pennines, on the ca.stern ma.rains of 
the CbcshJ,e Basin, Ibo middle and hiahest Mills10nc Grits and Coal Measure 
Sandstones are commonly reddened 10 considerable depths around Leek, 
Rudyard. Heaton, RushlOR Spencer, Bosley and the Cloud, and a wide 
paiaeovalley bu been con10u1ed (aligned NNW-SSB through Rudyaal and 
Rushton Spencer) in which palococurrenls flowing NNW have been measured 
(Chisholm in Chi&bolm ,r al. 1988, p.78, fig.22). North of Leck the Mills10oe 
Grirs (Evans ,r al. 1968, p.57; Stevenson & Oauol 1971 p.5, 181, 234-S, 344, 
260-61) and Coal Measure SandslOnes (Stevenson & Gaunt 1971, p.269, 276-7) 
of the western side of the Goyt Syncline an, rod-stained to considerable depths 
and it is inferred lhat the prcsc-nt topoarap.by in all these mar1inal areas is, in 
many places, not far from beini an exhumed f\!rmo-Ttiassic palaeolandscape-. 
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The biostrali&raphic information available at the lime led Thompson 
(/bld.,p.271) to suppose 1h11 the la1ter 1wo cau were restricted to 1hc 
Tournaisian Series (approximately cquivalcnl to lhe Coureeyan S11&e), and lhus 
he considered !hat Ibey •could only be derived from lhc Midlands, South 
Midlands and areu on lhe nonh side or lhe soulh-west province•, these bcin& 
the ncsrc11 exposures or Tournaisian llmcsumc. -aain as known II chat time. 
There are two rcuons. how,,vor, why we can now pos1ulate a more local 
source. First, ii is shown herein ('Dble I) that all five 1ua do n,nc• lnco 1he 
V,sean, and secondly lhe record of !he late Courceyan conodont ~liognorl1U1 
onchorolls by Morris (1970) from lhe lowest exposed llmcstonea in the Weaver 
Hills, suucSIS !hat 1bumJ1lsian limestones were present much nearer tha1 hod 
been lhou&bt, 

J suuest, therefore, that the mo5t obviou• derivation of the lirncston.c 
pebbles within the Hclsby S•ndstonc Formation at Alderely is from the adjacent 
Derbyshire massif, where Viacan, and possibly also Tourn1isian, &heir 
limestones would have been exposed. This is perfectly consistent wilh Triassic 
palaoocurrent directions shown by Thompson (1984; and olhcr authors ciced in 
lhe discussion below). 

DISCUSSION 

David Thompson writes: 

The nature and ori,tn o( the likely areas of PW\'enanoe, of the exotic 
pebbles require considerable uplan.ation tnd the mentaJ construction of 
palacoccolo&lcal maps or the larwbcapes which prevailed at !he bc&innina of 
both Pwnian tod Triassic times. The dearee or erosion and exposure to semi­
arid soil-formini processes or the Carbooiferoos roct units which 
unconrormably underlie the Fermo-Triassic rocks is usually jud&cd by 
circumstantW evidence of the S1Cal distribution and !he degn:c or red (bematltc) 
staining or !ho Carboniferous subcrops. This rcdderui>& iJ the result or the 
oxidation of iron4Jcuiog minerals (e.g. sidcrite FcCO,, pyrite FeS, and 
chalcapydtc CuFtS, cte.) in the suberop palacosoil profiles and in the porous 
Carboniferous straia all the way down to !ho palaco-watercablcs (wbkb are 
inferred to have been very depressed lo Fermo-Triassic times). In 
Carboniferous LlmCSIOl>C areas reddcoiog olicn lines "neptunctn dykes" to great 
depths and in Millstone Grit and Coal Measure sandstones pore-linings of 
hematite are often deeply pervasive tDd developed to depths or as much as 
IOOm. Such tell-cale reddening, indicative or the former presence of Permo­
Triassic landscapes and cover rocks,~ frequently observed to effect prese:nt-

48 

OCKSON, D,I., MULHOt.1.AND, P., JONES, S,M, & WAIUUNGION, 0. (1987). The 
aeoJCSlcal l'nl.......,rk o( the FA>t lrbb Sea 8'uln, Ill Brooks, J. & Olennl<, K, W, 
()l<ls), A.,t1<1J,wn gtfllqgy <!/IIOnh ..,,, &1<1p,. London. Orallam and 1't>fflwl, 191· 
20l. 

JACKSON, 0.1, & MULFIOLLAND, P. (1993). Thctonlc and ,11111&11Phlc UJ)C(U ol lhe 
P..uc. lrbh Sea 8u.tn 1nd actjeocnt 1rcu: contrUU In thelr pos1,.Cubonlbou1 
t1ruc1ural Slyl<>s. Ill 1"'tkcr, J, R, (114.), h11,,t,um gtol•D ,( Mnl,wm &,1<1p<: 
-cdlng1 t(th, "h Co,f,rtllC<. London, The Ocolcslcal Society, 791-806, 

/1\CKSON, D,I, tt al, (199S), U•lrtd KlaS- f!j/lJwl, .. ,-, rtpon: rh, '"""° <!{rh, 
Jrlsh S,o, t.oodon. HMSO "" BritiJJI OcoloeJcal SUM)', 

JONES, T.A. (1920,), The pd>ble1 ol the Middle Bun1<r Sand,.,ncs al 1he ,,.;lhbourhood 
of Uv,:rpool, P>v<:<t<llngs <(th, L/Vl!,pool O..w,l<o/ Soc/ti)' ll, 181·308, 

ION:ES, T.A. (192Qi), N..,. on ,ome borin11 ,-ntly made In Wirnl lnd In Lh<tpOOI. 
-tdlngs q/lh< L/vupool Gtolo11co1 So<.'kry 11, 339-3-45. 

JONES, T.A. (1926). The Keuper llaJcmcnt lk<II of the Wimil, Prooltdl""' qf th, 
Llvtrpool Owwglcol Soci,ry 14, 2tS-222. 

KING, M,J., POLLAllD, J.B. & n!OMPSON, 0.0. (In pnp.). The ,edimcn!OIQJY and 
icbnokJty of /oo<prints and woclli.cJ ,,_ ro11lb In lhe 'IS<y,hiao 7 Aaislan of the 
Sherwood Sandsl<>ne G'°"p (niwlc), II Hilb", Wlml, nonh- EnJland, 

KINO, M.J. & THOMPSON, D.B. Qn prq,,). 7>1@1< vtnt/JroJe jKNprllllJ ftom th, 
Sh,rwt>Od SondJ,.,.. Group tu l/1/br,, wr,,.,, Mnhwut EitglOJld, 

KNll'E, R., CC,,VAN, 0, & MLENORAN, V.S. (1993). The le<IOO!c IIJ1toty o( lhe £aJI 
lruh Sea Basin with mmnoc ., the Morecambe Fields. Ill Pasket, J.R. (lld,), 
A.!tml<um g,ol<Jgy ,f 110nirw<,rt Eumpc Pm«tdlnp ,If th< 41h O>,,/trolCt. Londoo. 
The Ooologlcal So<idy, 8S7•888, 

LOMAS, l. (190<-IO). ln-.,dprion o{ lhe launa and flot> o{ the ni.u o{ Ille Bridlh l&lcs. 
Rt ports qf 11>, British Assoclat""' for /h, Ad-Ill qf Sd,nc,. ( 1904 pp. 21 !>-230; 
Im pp.27S•288: 1906 pp.161-168: 1907 PP-29l-30t; 1908 pp,29&-313; 1909 
pp.269-282. The n:pons were continued aflu Lomu' tn&[e death by lkftry B<asley; 
,cc 1910 pp, 150-159.) 

LOMAS, J. (1.907). Docrt conditions and the ori&ln r:L lhc British Tria.s. Pmcudings ti tM. 
Ui't'.rpo,ol G«,J,ogic.al Soddy 10, 172•197. 

MACCHI, L. (1990). A fitld g&1i" ,o rht ""'1inuual Ptm,o,.1Hassic rocls tJ/ Cllmbria and 

Mrtli.,..,1 Chuh/rt, U""'1)00l G<ologlcal Society, 88pp. 

MADDOX, S.l. BLOW, R.A. & O'BIUEN, S.R. (1997). The ccolo&y and h)'droauboo 

41 



 

 

p.,_ivioy ol' Ille Nonh Channel Basin, lo Meodows. N,S., 'nueblood, S.P., 
Hard.,.., M, It Cowan, O. (lldl). /\om>I,,.. l'ologyt('rh, Jrl.J/1 s,a and D4/act1t1 

"""'· OooJoc) .. I Society Spodal l'llbllcalioo No- m, 9H I I. 

MAfOWl!LL, P.T. (1914), No<ct oo fooq,rinos f""" Ille Ktuptr, 11: 1hc "Fereday Smlll>" 
bxprinl slab in Manche- MulCOm, Procud/Ap I(' th, Uw:rpool Otol<>glcol 
s«/<1112, S:l-71. 

Ml!AOOWS, N.S. (1991). fldd a,wr,Jo,o to th, 11e,-.1l1oulc I(' Co,mbrla and th< 
C4rl>M/lt_, II/ L41tcashlff.. Guide No. 19, Chfflcf, Oeochcm Omup Loi. 

Ml!AOOWS, N.S. & BEACH, A, (19931), S1NCOulll and cUrnaolc COIIIN>II on l>cles 
dl.stribulion tn a mlU:d nuvlal and aeoUan ~r: the 1"iasslc Shcl'VoOOd Sand1wne 
IA die lruh Sea. la Nonh, C.P. It PN>11cr, 0./, (Sch). Clo4mc1trlUJJ/on <!( jlu,ial 
ond o,o/lan ru,1""1n. OoolC)licaJ Socicoy Special Pul>lk&lloo No, 73, 247-264, 

MEADOWS, N.S. It Bl!ACH, A. (1993b). 0,,,oroJa on n:sc,rvolr qualloy In oh<: Triuslc 
She,_ s.ndllO<le of oh<: !rial, Seo. lo Parker, I.R. (Ed,). /1-1,o/,w,t gwt,,gy I(' 
norrhwtst /Jluop<: r-tding, I(' th, 41h c,,,,/trtOC<, London, The Geolotical 
Socldy, 823-&)3. 

MllAOOWS, N.S., TRUEBLOOD, S.P., HARDMAN, M. & CCM:AN, 0. (Ilda). (1997), 
/lef- gtolbgy qf 1h< Jrl,h S,. and a,//oe<N an: ... Occqlcal Soci«y Special 
Pul>licalloo No- 124, '47pp. 

MELLAllD llEAOI!, T. (1888). llqlo!1 ol' a (,cld mccd"ll ao Hilb~ llland, lune 4111 1887. 
1'1t>«<i/1Jtp ofth, Uw:,r,ool Gtoloflcal Saci,iy 5,389-90. 

MW.ARO llEAOI!, T. (1889). 1'11)'11Cll"'l'hY ol' Ille u,.,,, 'll'lu. G«>l<!glcal Magaz,iM 
(3) 6, '49·558. 

MELLARD 11.EAOE, T, (1892). Th< mw,c1;,_ ol' ....Satonc grain, oC Ille Trlu as bwin& 
oo Ille cllvisloos ol' Ille Bun1et. P>v«t<lings I(' th, Li-..q,00/ C<o/oglcal Sodtiy ,. 
37<-386. 

MORION, G.H, (1856). On lheJUb-<livislonsolthc New l!t:d Sandsiooe be......, Ille River 
Dec and Ille up-chrow ol lhe Coal Mwura east cl U""rpool. lllultr>ltld by ,eclions. 
U"'1p(IOI Ul<rory and l'loiloJOpl,ieol Sact,iy 1/oJls«flons 10, 68·86. 

MORION, o.u, (1863a), Adveniscmcnl fu< • eooloclcal scctlo,i f,om HIJbr,, IX> Hu)'10n, 
Pn>tttdbo&t of lht Uvtrpool Gtol<>glcol s«idy 4tb S...ion. 

MORION, O.H. (1863b), The gtoklgy if th< co•""I a,ownd Uw,pool, /st t<lltion. 
U""]1001. Uvcrpool Natunfuu Fldd Club, S5pp. 

MORTON, O.H. (1891). Th< gtokJIIJ ofth, a,Wltlry arow,d Llvtrpool. 1NI Edition. London. 
Philip, 287pp. 

bcllu placed in Amp/,.rtu,phmuts. It first appears at the IAlP of the Arundlan 
Staie, has not been rcconlcd from lhc Holkcrian or Asbian, but is prclt<'nl -a-in 
in early and lute Bri&antian soraoa (Mitchell 1989). 

3) • l./thrutrt)l/on sp. or Dlbw,oph_yllum sp. • 
This ls a species of cllhcr Stpho,w,/e,idrOII or Dibunophyllum. Tho fotmcr 
ccnus ran, .. from the base of the Anindlan into lhc Bripntia.n, whilst the latter 
Is restricted to lhc Asbian and Brigantlan ltlJCI, 

◄) "'l;Jpl,muls kor1/11ckl 7 Bdwardt and Haimc• (from Worou HIii, Sty.,I) 
This is now referred to Sycl111otla.lma konltu:k/ (Milne Edv.~rd• & Haime). It 
hH a late Courceyan (C pa,ulum Bicnone) to Arundian ranee (Mitchell 1989). 

S) "Clln/11/a sp." (from Klrlcleydli<h Qu,trry, Mottnim St Andrews) 
This can only be rcfcrr,,d wllh any conudcoce to "Caniniid inde1. • as ohcrc arc 
other simiJar acncra, and as such has no sc11ut1raphic value, occurrina 
lhrouahout the Lower Camonifcrous. 

SERIFS STAGE l l 3 4 5 

BriaonllWI ' . 
/Ubian 

VISli'.AN Holkerlan 

Arundlan 
I 

Chadian 

TOUltNAISlAN Couroey,u, 

'ru>le I . Stratigraphic ranges of nigoll<' coral species (I to S) described in text 
against the regional stages of the Lower Carboniferous. 

POSSIBLE SOURCE AREAS 

Apparently some of this material was of a fra&ile lllltute suaaestin& 
di~olution weathering in situ or a first•ha.nd oria.tn from an adjacent area rather 
than being derived second-band (for example, rrom the underlying Chester 
Pebble Beds f-ormat:lon) or fcom a more distant source. 
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A DERIVED CORAL FAUNA IN TRIASSIC 
SEDIMENTS AT ALDERLEV EDGE 

by John R Nudds 

I!'n'RODUCOON 

David Thompson (1966, p. 269), in his MSc thesis on the stratiJraphy 
and sedimentoloay of the Pcrmo-Triuslc rocb of the Cheshire Basin, lncludin& 
the aru around Alderlcy l!d,e, d~ a section to the derived filuna found 
wi1hin the conalomcraccs and pcbl>ly aands10ncs of the Anisian (Middle 
Triauic) Lower Keuper Slnd,10ne (now the Hebby Sandstone Formation). 
Much of this sp•rsc fauna, in pebbles of rotted crinoid•I limcslOne• and chert, 
comprised ruaosc corals of Lower Carboniferous 11£•· These corals were 
identified by Or F.M. 1llylor of No11lnaham Unlvcl'$ity who also pve 1he 
s1ra1]araphic r■naes of the species u unders1ood &I thal lime, and sulle"'ted 
_,blc source arc.ts for these pebbles. In view of the current interest in 
Alderlcy l!dae and the in1<rdlsciplinary research now bcina undcnakcn at The 
Univcl'$ily of Mll!Ch<:s1<r, it i£ appropriate 10 review this filuna in the li&ht of 
curren1 knowled&e, Unfortun11<ly it appears INt Ibo specimens are no lonaer 
extant, b<II II is scill possible to brin& the information up 10 dal< both 
iuooomic&lly and stratiJr■phicalty. 

SPECll!S PRESENT AND STRATIGRAPIUC RANGES 

Dr liylor ickntili<>d lbe followin& five iau, all from the En&inc ¼:in 
Con&lomcrate, lbe IOWCSl member of the Helsby Sandstone Formation. The 
first Ihm: arc from Alderley 1!<1110 lt.,elf, the lal\Cr two oomina from adjacent 
•rc.s as stated. 

I) "Uthostrotioo manlni l!dw&nls and Haime" 
This is oow referred 10 Sipltanod,ndron mtmlnl (Milne l!dwards & Hahne). 
The ancestral species of the filmil y Lilhostrotionidae, it appears &t the buc of 
the Arundian Stage and «tends inlO the early Bripnlian. The type material of 
Ibis long-ranging species was redescribed by Semcooff-TI•n-Cbanslcy & Nudds 
(1979). 

2) "Tropophy/Utu (sic) t1111isk,l1ini (sic) l!as10n (sic)" 
This is now referred 10 AmplaitJJphn111/.J ,nn1.s.t1U,nl (Milne l!dwards & 
Haimc). Padgel (1952) referred the species 10 1Hpwphyllltes EaSIOn, but II is 
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