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Editorial 

1t is wi1h ltul sorrow that I bqin my first Edilocial with (be s.ad oews 
of Grahame M'illcr's rcccnl death. This isMJe of Tht Nonh v.ts1 GtcJoglst was 
IO h¥vc been lhe bst und« O~hame's cditonhip which ioes back co the 1988• 
&9 sruion and which bas seen the publication of lhe final three lSS'UC$ of T1tt 
A,na1nu Geologist and the first four of n~ Non.Ir \ll-.tt G~ok,gist. Few wiJJ 
approc.iatc juSt bow inuch effon Grahame put iruo our jou.ma..l • ap3rt from his 
undoubted editorial stills whkb Wu.red us of an im.maallate produc., aJWl)'S 
issued on time, be ,..;1,s also uoceasioa m hii quesz for new ideas co improve the 
journaJ's image and in lhe much more difficult tllk of pcmwfina relocunt 
mc.a:obets to contribute; and when au else· failed by simply WTilit!g fresh cop)' 
blmse.l( Thi$ is$0C still bears bis hallnurb and inc.Judcs his final paper • bis 
definitive guid6 lO the iJnCOl,ls rocks of Detbysbhe. A full appreciation of 
Gralwnc1s life in geology will appear in the next i$$ilC. J am sure Llw you 
would lite to join the remainder o( the editoria.l Leam in :seodi.og our s~ere 
ooodoleoces to Eileen and her family, 

John R Nudds 
Spring l 9'J.l 

Notes for Aulho·rs 

Tom Mtu:.lfe N.C. Runt 

Articles aod suggestions £or furure issues are alwiys most wckome and 
sbouJd be sent to cilher Dr John R t-.\idds, The Manches~r Museum, The 
University of Mancbeuer, Ox:Coro Road, Manchester M13 9PL, or to N.C. 
Hunt, Depattmtnl of .£anb Sciencn., 11w, Uoivenily, Lh'Crpool L69 2BX. 
Artleles Should be- typewrittco or prtkn.bJy on disk, if p0Wble ill 
Worclperfea, and may be up oo 3,000 WOfds in le,>glh. figures should be 
desitned for reduction co fil a maximum frame size of 180mm x 125mm. 

Copyright 

Copyri&bt in '11,e Nonh l1&t G,ou,giJJ ., a whole is bdd by the 
Lh'Cl'p()Ol Geological Sociery and the Manchester Geological AssodatiOft. 
Copyright, h~. in the irulividual articles bcl0t13S U> &heir resp«ti,-e 
&o.Lhof'$. 

Back numbers of Tht Amateur Ceologlst aod The North l\ffl Geoloiist 

Limited StOCb of most previous issues are he.Id in Manchester and 
Liverpool and copiei can be obtained by appJiea1lon IO the cdiiors. 
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IN BRJD: ... 

Jtllni gold nub ! 
Tbe gold mkroougct refemd 10 in lhe b.Sl N<,n/t lib G,ologut l$ -

lik<ly 10 swt a mioiag boom ia Dm>)mlre. 8•1 p<ospec:<S ...__i>etc _, 
mucb mott promising OCCO<dina 10 lhe laSl ""' BGS Annu2l R.cpon:s. Gold bas 
been found ia Shedalld associl!Cd "'ill, the Vost opbiolil<S and 1be Daltadi>n 
rocJc5. It i> widaj>n:ad in stream s«tiom of lhe Sou(b llams dlslrlciof O...n, 
aod ..,.,., home it .... also been - in pam,cd stream sodin=t 
cooceotrue< at lhe aonbem edge of the Late District. Here ii i. lbougl>l 10 

11ave beeo uampon,d by Jlacial - rrom mmenlised 1-owe< Palaeozoic 
-= roch in sou1hcm Scotland ud lhe Lakes. Bui lo< something more 
5llbstmnl, of_,.._ we J,,,-. ID go IO Nonh Wales or the Diliadwi of lhe 
Scoaish Highlands. In lhe latrer lhe BGS Mineral Remon•iw,,,., Progr1!tUDO 
1w now identified fom areas >rOllDd Pidocbty ud Glen CJo,,a witb "pOICnlial 
i>recaoomicgald-·. 

Birds \"USU5 rocks ! 
In • receol G,oiogy 7i>d4y article Jerry Solwioa descnl>ed bis ollbappy 

eiperiea« ;o aueq,ring IO Yffl1 ._. <OCqlCioGa1 fossil locafuy 00 Ramsey Island 
off SI David's Head in Oyf,,d. Th< island cam< und<r lhe man,p,"""' of the 
l!O)'ll Socie<y foe Ille l'toceaioo of Buds in I 992 aod 1bit body acrivdy 
disa,anp rism>rs, placing =e rosuictioas °" their """"""""' in the 
irucreSls of the local suJ and bin! pop,1ation. 

Thl$ l$ 00I u ilolaled proble111, 0oe o( Olll ~ vividly 
recalls being sulked ml barassed by "'l!deos oo a vu.it "' UIUldwm lsw>d. 00< 
of tbe classic Anglesey loc:alities li,r Ille AUdy of Ille Mooa Complea. Binls, 
sul• aod ooJxr fonN o{ Wild life <ffl>inly d<,,n,e , JOOdly mcuuro of 
proc;:ction. But need it be at the eq,cnse ol other science$ 1 Oo:r 
~ SI)'$ llw he also remcmhcn vmtit,g a locality in Shcwnd &nd 
5'udying the sdusts wilhJn 50 m<tt<S o{ 11 Jew 25 seals who displ,y,d I 

"""'1JlUCDta indiffe=ce IO the human inuuderl I Al lhe local b-el, in i>r 
eumple the new RJGS groups, .AICh <lubes or - = .....Uy be Rnlod 
•mieabl)'. au, in SU<II coses as Ramsey and Uandwm ;, is surely vp ., lhe 
Earth Scieocc. soctioos of English Nature and. similar bodic$ ao negotiate with 
the mturaJ hislorians OD OUT behalf. 

Tidying up goologi<a1 papa, 
"Long strinp of rderences brealt up the Dow of ......u,-. oc.t. aod oftca 

seem to be o,ed to awe an illusioo of serioo> sdlola,1,bip, rath<t than 
~ evidena, to support the .-.e beina •IJU'd.. So wri"'5 _, Francis 
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in the Preface 10 bis spJCDdjd book. \bit~ • a plan~rary pusptttiw, 
published by Clarcnd.on Press last year. And so be bas drastically reduced the 
nuutl,lel u( 1c:Jc.icuc;:Q iu hi> u:,,t with most &lr:d iU the end of each chaptc:r. 

This r.i.dicaJ approach will appeal to every author (and ecUior) who has 
wrestled with the tonuou.s complWties of official referencing (which occupy 
1JPW1rdS of 30 lioes of print in the /ns.trucrions for AW/tar$ for at least one 
highly rciJ)OC'ted a:eologieal socie1y). And while 'wt: are about it. why do so 
msny ~ setenee papers have ID start wi.tb a len,alby a.nd pi.ou.s account o( 
•Previous Rescuch· ? Too often i1 is of pu.rely historical interc-st. soon lO be 
discarded, and desigoed to dispby the author's indusuious reading of the 
lik-ratu.re. Put I.be vital pans of i1 in an Appendix, beavjfy prune lbo-references 
aod so Sl\'O at lea.st lO~ of the i;pace required J 

Rome and away 
The anoua.J mig.ralioo oi g_eolo_gical buffs u.ill definitely uike place .ap.ia 

ia 1994. between March and October. OU~id:e Britain the Mediterranean docs 
best this ~r. Cypru1 i.s oo offer in April from both the Mancbestl.r 
S.nttmu.ntl Department and Nottine,ham's Oeparuneot of Adult Education. 
Cloister Study Thu.rs of Otirham promise Crece Q1ue March/early April), 
Sbc:ffieid's Division of Continuing Adult Education choose the La.aguodoe in 
May/June., wbiJe 1he CJt.ttnsiff, volcank:s of SjclJy and the Ac.olian Islands will 
be explored by Pete.r Cattermole's Joomcys of Special Scientific lnteres:1 01atfil 
in Scplcml>cr /October, 

The New World is rcpreser:ited by tv,1) ambitious field trips - a JSSJ 
astronomicaJ/,:eofo&:icaJ IOUr of Arizona in May, and a Oeologisu-' 
Assoe:iation/B i.r.kboek College expedition t0 Al2ska i.o Augusl/Septembet. JSSl, 
jointJy with Sheffie.Id, veruurt out ao La Palma in 1he Canaries in April, lbe 
G.A. also bu oo its list .Nonhcm France in April itnd NOrtbem Spain in 
August, end other con1ra""1 e,peditioos arc IO !<eland (Sheffield in July) and 
lndooesla (JSS~ also July). 

lf you prefer io m.y wilhin lhe British lilcs Seouand as U5u.al offtr.s a 
good cho;ee iBC-h.id.ing: MulJ (Lh•eq,ool Cenrro for Continuing_ Education in 
Aprill May, and Hull Oq,artmenl of Adul1 Education io May/June), Harris 
(Bristol Department for Continu.iog Bd:ucation in June/July), Islay & Jura 
(Nationwide G«>Jogy Club in May/Juoe) and Anlnamurcban (Sbcfficld in Juue). 
Birkbecl: Col• h1s Norlb Wales oo offer in April, and Bris:ol cross ibe lrlSb 
Sea IO Waford in M..ar, In addition there is I wide ,aciety o( sbortu COUl'$C$ 
available. includina ComwaJJ (Nottiogbam), the Li7lln:I (BristoO, lhc Isle of 
Wight (Sheffield), and Ebe Forw of Dean and Ri>'Cllmocdalc (bocb LiverpooQ. 



 

c;Jt,\RAtofE )ttU..llt 

Gnihanlt )tilla ~ioed<ill I M'i>· 1.99-4, .. ';'31. A ti.t.e.urilll Sm!<» will~ 
bdd 111 Si, ._\M'• Clnlr,:h, )lll!Pdl,-«. _, 1,-1o,ucta,• 4 Jal1 lff' 1111 l..Jl.lpm. 
All _.,,~n. d I.he MG:\ art iM'l1.td IO llt'lflM, 

Did 1-ou know ... ? 
Did )OU know 1lla1 lhe )'Minges, lcn<,wo British grapcolite was found in lhe 

Namurian (B,.). 13 lwome<n:5 soolh of Cooscu in Co. Dudwn 7 Tbis reconl 
of Psrudodiayoncna he)i sp. a0\'. is only poscdsrcd in global terms by a 
specimen from the Permian ot ChinL 

This f.act comes from a detailed sur.,ey of the rare Carboniferous 
dcndroid grapiolites of Britain ,nd Ireland by Cbapmao, Rkl:anh and Grayooo 
io lhe Proa,dlngsef1h, ll>ti;shi1' Gro/ogical Society, 49 (1993). Mucb ollhe 
paper describes discoveries made oo tbe oonhem l1anb of l'elldle Hill in lhe 
past30ycus. 

Tbe BGS in retttat 
El$CWbctt: in this issue is a refereoce ro the news thac the Geological 

Survey i$ intenl on closing its Aberystwyth Office ~ lhe only one in V,,raJ:es. The 
N"""""1e saldlite is also going (and p,esumably E.,mr 100) whicb will leave 
only Keyworth and Ediobu1gb as BGS ~ Tbi• wi~ in 
Eogland and \lhks ID lhe Keyworth command bunlcer is a sad de--clopment -
a.s we learnt from the closure of the Leeds OffJCC, aicb centralisation i:nevimbly 
lead• IO lhc impo,-crislun<ot of lhe local geologlcal communities. Societi05. 
universities and museums all suffer from the 10§ of direct and pecsoDal eooui.ct 
wilh lhe Sun-ey. 

(G.D. Miller) 
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RARLY DA\'S. SOME RllCOLLEC110NS AND A PROPOSAi.. 

by Wn A. WUliamson 

On Ociooer 15th, 1838, at cbe Yotk Hotel ill King Su.a, Maru:hcsk:r, 
• eroup or Lao<utriaos fi>undcd cbe Maocbcsu,r Gcoloaical Society (Wood 
1987). This -...'2S one of the earliesl Britisb geological societies only being 
precoded by lhe London {1807), Comish (1814) and Yo,-1c$birc (1837). Sifl« 
lhe Geological Survey,_ only founded ia 1835 and the increasing momcnlllm 
of lbe Industrial Re\,olution dema.nd,cd ever increwna: supplies of coal. it is DOl 
sasrprising that lhe early pa.pees preseoted 10 I.ht Society ~-ere ber.·ily orfeoQted 
tOWJtd.i the correl:a.tion and delineation of the Lancashire Coal M.eas.urcs. 

Sig.nifK:aDlly many Df the early members were coal owners. aeolo,ists 
and minin& engineers. Thus I.be. fi.t$t Prcs;dent was Lord Francis Eienon 
(Bridg.ewatcr CoJJieries) and other" early ooes iocluded Sic Oswald Mosley 
(Brodfotd Colliery, Manchester), lhe Eorl of Cra.,wrd (W,pn Collieries), Sir 
James K,y-Shwtle""nh (Plldiham Collieries). E.W. Binney (geologisl, lawyer 
Ind petitioner regarding the undcrc:.round employment of 'M:lmta and child.mt). 
Sir William Bo)d-Dawtins (tbe fim Ptofessor or Geology at Mancbestet 
University) a.od Joseph Diclcinson (Mines lnspcctor in Lanc:as:bite from 1850 LO 
1892). 

Early members ioc::luded the pa)aeonlOlogiSIS Captain Brown md Francis 
Looney; the former curatod the Society's m~seum, wrucb together with WJ of 
lhe Manchester Natural History Society was later to form the nudeus of the 
g_eolog;ieal collection of lhe Ma.ocbesiet Mll.sei:un. A library was maintained 
from commencement and it was with &,reat pleasw'e dw. the wri1er saw lhis 
being ,ra.nsfe.rred to to the Vtrgan Min.in, CoUqc in me J960's. Whils( some 
of Ibis library, includiog a major eollectioo of g,eologjw maps, is slil! ., the 
Colle,e-, many of the periodical runs W"Cre uansfem:d to Salford's e~llecu 
Milling Museum at BuUe Hm [and lheace"' the Geology Depanmcar of the 
Manchester Museum • E.drtor). Elias RaJJ W3$ a member who prepa.red and 
published the 6m eeolo&i""1 map of Lancashire ill 1831 (his gm-e cao be seeo 
at C..Sdetoo. O.Jbyshlre), as was Crupi• Oople of Rossendale ~·hose Ge""'1 
Section o( the l..c,INer Coal Measures a:od Millsaooe Grit is still rcle:\'ffll today. 
Even the great •scientific law makers\ John Da.hao and James Joule, were 
member$. 11,e Soci.~y•s Tronsacdons from 1841 10 1918 c:ontaio a wealth of 
imporunt geologi.ca.J detail. 

tn 1859 tbc fitit fiek:I trips were tun when mtmbers vi.sitc.d Leigh, 
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\\'luley Brid&< and BuXlX>n. The fim sud, field m«<ing ., be fully rq,oned 
,.... iD IS(,O when lhe Society's lhco l'l<oid<m. Su .bmes ~. a 
picmttr cf the SWe cducalioa system a.s wcU ~ a coal OVo'!lltt, led the members 
lllOUlld lhe I..Do-er C-oal Measu,e OOfa<>p$ in lhe Bwnley-Padilwn .,.._ nls 
meeting was also aneodcd by &lv.-.::d Hull of the Geological Sum,y wbo had 
jllSl com...,,,..., the ,mppiog of the l.•ncasbiro Coaliield • the fim time tlw 
,mi,piJI& oa the old seal< of m incbes to ooe mile ,. ... pnctised. The fust 
$llCb rmps 10 be p,,blished .. ~,. Sbeel Nos 10'7 (Hoyt~ and 
108 (SI Helms). By 1&69 lhc la.st of lhc sl,a:u, tlw of Bumky (No 6'), 
compk-t<d lhe coalfu:ld SU?'")'-

By 1903 lhe Society bad become pri=rily conccnxd wilh miaiog so dW 
it> title - ctw,g,d 10 !hat or Tbe M•ncheslc, Geological and Mluioc Soci<ty, 
and iD 190! it bee"""' bleni,d IO lhc Institution of Mlni"I E,,ciocr11-
Allhot,g), some g,ologieal papea -. still being gi,,a,. iD 1924, dmlos lhe 
Presidency of Piofr;sso, O.T. Joacs (of Moncbc,lu Uorn:rsny·s Department of 
Geology). the M- Geological Associatioo was "1med as m ,mimy 
aUtoOOmo,,s body Qactson I 950). 

foondc, melDOffl includ<d 0.T. 1-s, J.W. Jacboo (l,fancbesler 
Mus..-um), R.C. Chalmeff (W,pu Miniug Collqe), C. Flclrhu (A!bcrton 
Colfiaie$), G. ~ N.T. W-dlums and R.D. Sbertocl<. A- lhcm 
•lso _.., R.C.B Jo... and LR. Toab. of Ille ~I Survey. a1 !hat time 
commenciug the ,...,,,..,. of Hutr, maps and, incidentally. in the ~ wheG 
lhc li>nnor mcd lhc lluwc,o.Boliou tram lO reach Im field ucu (Wilson 19&5). 
I m1i$L add lhe aames of A. Bmy. btcr ID become B.M.L for pqial 
educalioa. who bad jull mapp<d lhe c-tini .,.. fi,r bis M.Sc., prcv..,. 10 
beioi lhc oaly Hooocn ,nxknl iD bis y,,a," M11llCbcst,r (Broy 1993. pp 7-8). 
and also - of E.W.J. Moore and J. Lomu. Tbe bJlU rm a 
palaeontological labonuory ai BollOo and prepmd some iocttdll>ly podcct lhin 
=tioo> of Co.JI in ~ Marie Sq,eo in lier p;oc,c.,, sa>dies of Co.JI 
petn>logJ and pal.....,,ology. Al Iba! time ...,_. "'= cscbcwo:d undCIIJO<llld 
and I r=bcr .,, old Burnley co!lkry awugcr 1elllns me lhat in lhose d,ys 
wbeo Marie Smpcs WCUI collttring ct,,,,.,, Bw H.U Colr,ery sbe "'U ooly 
.UO..-.d b> do JO afla dJ-..siug u • man ! Allhovgb sbe first idealified vilnio, 
damn, dunm and l\mln .. tbc major banded """5lmlC1US of coal, Ille 
sobsequtnt)y auained &:r greattt in1r:f'nl.tiolu.J acclaim for ber vigorot.t$ 
pOpUhrualion of !he binh coutrol 1110,,:1nc01 (R,Jse 1992). 

GeolosY $ttiDS b> attracl "cbaracleB • IO US ranks. and I.be Associati<la is 
no~- In this rc,pcct R.M. Cbal....-. .. -.. OOl>ble. Unlil 1957 be,. ... 
Read ol lhe Miuiug ""1 Geology D,pa,_ at W-,pn. Wbcn I ..-.as first 
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appoin.c:d there in l 9S8 stories at bis Btba 1UIOCntic persoaalicy were rife. 
Whilsl bis ~I - coosut,d of a useful boo1: oo lhc p:olo-.-,al ""I' 
and ~ pa.pn oa GastriDcoa:s. be -as priDcipally a mining: engioea. He '3S 

.,.._ lhc ~rn;wy Cross dw:iJ>g lhc ""' Wodd WJr and rao his depatlmeu 
lO the bst in the mumet o( U &nDy unit • CO the cx&cm. r:L rq""ritm:nd''"a: bis 
.mff when Ibey a_,..i wuh dJny shoes prior ID Jtrin• lb<ir - ! 

E. W.J. Moore 1111gbl cb<muuy U lhsliop,I Gnommat School and iD 
bis sp3re time ~isbed much oa lhe goo.iatitc &unu al the I aneas:bi«. 
Nimttriao Dw:ing the lmaoatiomJ Geologjtal C4ag,css oe_ 1948 .m.:t whiba 
be '¥lU leading I party, an American •21 beud to exclaim, •0ee. if this cmp 
it an am&tcur what musa the pro(essiocws be like•. 

In the bl, J9-l()·s lhc Geoloeleal SU...,. W2S putia,larly ..,.;,-. ia w 
~ wb<a lhc ,..,.,.,. OlCIDbets - from their Manchcsla off,a: lll Old 
Tnffotd • - ape if l""' "ue i=tesa-d iD bolh &eolo&Y aad cricl:d. F.M. 
Trotn::r, .,..ho lost an~ oo \ruay Rid.gr: in 1918. md ~ a bbict eye pardi 
in a pinticaJ iCy'le. •u ~ in his scm:bw -..ort on the ori.a:in of ~ in 
coal. AD lhc 5urn:y·s offie<<> ..-.re "°"Y ia assisting lhc NatioaaJ Coal Bout! 
iD lhc coaelatloa of lhc =ny dc<p ~ borcboles and lhc mxletpoood 
-QPOS<d dllring lhc ·- rmniai boom". Thus. - of imporw;t 
papers 'llffC pvb!'tSbed oa lbe I ancathU"". rm.1fidd md.tJdina lha.t by Don 
Mograw and ~like ul.-.r (I 9<,0) oa lhe llDllei:grow,d .seaJoas bet--= Bradlord 
and Mas:oo Collieries iD M-

\bnon Dean •u uotbet" member •"ho Vi'll artn--e 4I that time and •~ 
puticuluty a,omacd wllb lhc disc:o,-ery of nrious glacial o,-.rilow cbaJIDcls 
in oonll-easa I anea:sbire. He came from Accriazb ud su.ffeml from Yer)' bad 
q--esi&,bL C-04..v-i<cutly be '11,"2$ um.hie ID sec the fr.aoucs, i:a lDC field dearly 
and thttti>n, spcat mud> mhis time examiaiag us. maps wnh. 1""" n:admi 
gjan. Wbea be IIOlic<d a p- chaaDd be"'°' a fricod 10 pbolograph lhc 
frawrc, cu11U.oed lhc phoa)g,>phs and, if satidW, publisbod. IA 1948 a t.eei> 
- groJoglst, who liad jasi li>llowed Dr Jacbuo ., lhc M=m, -. 
appoi,>l<d"' lhcCovadl and so a grea1 pmcml fricod, Micbxl Eapr, became ........ .,,.,,,.. 

--.f I joiaecl lhc Associatioa iD l!m and panicularly eojoy<d lhc fidd uips 
/'and,..,..., cammderk II Illa, time. 11,eClitheroc and N•b<,o Shcct (No 68) 

h3d ben m>ppc:d t,, tbcD allhooJh ii •os oo< published wail 19<,0. 
Comcqua,dy "" ,.-.re all aci1ed 10 !cam lhe b!,st ,un-.y .;,...$ &om Pool,, 
Whlleuwi and Earp as 10 lbeir ilw<,p_..,,, of ll,e dusic "rttf knolh" of th.u 
area. One fleid trip wbicb -.-as most memorable """35 led by Ron Finau eo 
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Sbap in 195S. During the afternoon, whw:b for Sbap was WU1SQaJly warm and 
"""')', we foU0"-ed lhe beck upstr<am beyond lhe uocooformity at Sbap \\~Is. 
The few who W'Cl'e lteq,ing up with Ron wcrc more th.an rewardod for their 
effon:s for when rounding a bend we di$COYC!Cd a mOS1 deleaable brunette 
spread out upoo. the ba.n:l and en$U.tlng that she bad an t+'CD tan a.II ~ ! By 
the time tho laggards appeared a modicum of de-corum had been attained • 
surely the fine~ exposure of the day Uld a future incentive to keep up with lhe 
leader aod DOI sJow the pany down. Times are different now. so that our 
younger members are poss,'bly more osed TD seeing suclt sigblS. 

11 is furthermort perhaps a:ppotite Lb.at such recollections cease at this 
sta,ge before one is accused o( ftbel. However, ii is app:ropria~ to conclude 
with mention of a dinner whkh was held al the Pac:k.boT$C Hotel, Bo!too on 
Oc1nbcr 15th, 1993. FoUowinc the final field mectini of the Maocbes1er 
Geological and Mining Sock,y held at Padibam in September (Williamson 
1993), this: iUustrious $ociety was wouod up and 0eascd lO exist after the Bolton 
dinner • cxact1y 155 yeaB lO the day after its formation. The number o( 8(:tive 
mining et1a;inccl'$ tn the $0Ciety wa-s not sufficient to 5USWD the main Cu:nc:tioo 
of a teamed .society. Would it not tbc:refore be appropri.a.tc if I.he original 
!..bnchcs!cr Ocolor,icaJ Society, and after all our parent, be eominucd under the 
aegis of our own $0Cicty ? Perh2P5 we mi&ht consider a reversal back to beiog 
a Soclery rather than an Associ-atioo. 
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A PLAIN PERSOJ'l'S GUlDE TI) THE IGNEOUS ROCKS OF 
DERB\'SIIIRE 

by GBlam< Milkr 

INTRODUCTION 

For -,ml millioa people li•icg oonh of Ille Tmu Dert,yshire~ igD<OUS 
rocl:s .,. ,ni!y Ille ..,.. accessible ix -y. _, -•la~ they 
- pn>Yide an =<!km inaoduaioo IO~ pbeoomem, requiring 
oo bts of~ or snambles •loo& slippery shore aposures. Of lbe 
Qlrusr\lC rocks. la\'25. tut':&-and byalocbstitcs are present in 2' sobstanri:al an:a 
oC 1be county &om Cast1- ~• ., Ropo:,n, v,ith outJi<,n at Twingtm> 
io !he ,...., and Asho,tt in !he eut (figwe I). IA ago they rmic from early 
Asbian oo late Bripolian, °"" • period o( ,omc 20 millioa I"'" (table I). 

1nere att at least ele\u lava members (ie'\-cnl with associated tuffs) and 
SC\'Ca or so seprue rutJ unilS. The li:muitt 1ttam 100 t:na:res in thk:baes1.. 1he 
latter arc betv,"'ttn 2 and 9S metres truck. la add..itioo thc:re arr many chy 
"2)'l>ow!s - thin borizoi>s o{ day mit>erals - .,. iruerptt«d .. a!t<red au­
fall ruff d,posilS. These wrusiVI: rocl:s can be groopcd around six i-, 
«nlttS: Tunsltad (NW). I - {NE), Alport (Ceo,,.), TISSingb, (SW), 
8amaJJ (S) Ind Asbo-u (SE). These CCDlns <®Wll<d no major wlauocs, 
oaJy I series o{ - Ind dion•liV«f fiuims Ind ruff eon<s 
(Aitkeahcad. Cbish>lm & S...-enson 1985). Mffly ol !hes, an be tthted to 
• m_jor t,a,._ NW-SE illl!L Pan ol Ille ,o(caojc uuvily - sul,,aetial u 
india....S by o.,.., wilb Ol<idised -. and by palaeobrs< surfaces at,o,i, or 
below the Javu. mfrs Ind clay Wll)1Jomdi. S.bmuine acuvily is also 
demooslJ>Uid by !he me pillow ....,_ Ille plm,al<>mogmatic ruff deposits w 
occa,;io.-JJ 1im,,Sume io!ercahlicas (Ineson & 1\......., 1983). 

Th= lavas .re mud, ahen,d olivine basalts wilb olmne (al~ 10 

se,pe,,tine or cblorirr), plagioclase feldspar (al,e,td IO albit<: or calcite) and 
augiu, (al,e,td IO chlori"' or akile). Amygdaloidal Ind YCSicular 1)-p<S 
pttd""1inale with il1fillings (l( Cllloril<. cakil, or cbalttdoay. Tbe basalts plOl 
geocbtmia.Uy in lbe "wilbin pbie" f><ld. "ilh bod, lbolelilic and aJbJiDe 1)-p<S 
represeoied. A$ ., lbeir origins. it is lbou&lu 11w • kniJe mantle gm:tattd 
pockets o{ maima ..-bich rncl1Cd lb< surface •loo; fnaures in Ill .._,,UICI 
mist (Macllonlld ,i al. 1934). 

,\mol,g 1be intrusi"" rocb only ""> eer13in dykes have i-t Nleolified, 

u 



 

 

I 
~ . ]·: ,~ • 5 I i t • ¥ Jf .!! .3 

! • - i l J •i ! I ' .. a • i t ! • :I !Jj •1 I ~t 

1 ~ • : lj j I j '1 , ii i a ·- ! • .... h ! i !H • 
~ • !:: • 

E 

. : • e 3~ 5j • J 
• B !ti h : i li 

i • i~i )l 
~ i .. ; lb 

l • 
• l t • I • • 
J! l i l 

;: -· ·-1 I ! ~: 
• !t ! 1 I • • 

t • ! 
I !l i -- • ; i .. i . • i • ! 1: i ~ ........ 
~ 1 - > i5! ··-• 

l ~! • : ... ·i ~ - !t. -•1 i j~~i! i - ! •• a 5 • t •• 
: i gi - ! j • . 
: ! . : . 

• : • ; 
i • ;; c ' • • • ~ • J ! • I • l a 

I? 



 

but there are ,u least niM substantial sills in lbe area. In 11._gc tbcy appe,,.r '° be 
)'OUn&,e-r than Lhc Javas and t\lffs. viz. late Namurian to fate Westpbalian. Tbe 
acth·ely•quarried Watcf'S\J,allOW'S SiU is some 80 metres thkk and I.be rest range 
from 2; to 65 mctrts.. The great majority arc tholelitic olivine dolethes. 
commonly with spheroidal weathcrin,:, occasional oolumnar jointing and rate 
vesicles. Exceptions are the Catton Hill basanite intrusion (with analcimc} and 
the Duffield Sills (picrite, analcime pbbros aod doleri:tcs). 

RECOMMENDED LOCALITIES 

Afllomenles 

I. Hopu,n (SK 2581.5355). 
The best cxsmpfc and most ea$Uy accc,sible, on the east side of the 

minor road &om R)der Point to Hoptao village. Somewbat c,.•c,~ro,..,.n, but 
o,.·er 30m still visible aJong the b3.n.L (See Amold•Bemrose I 907: Frost &. 
Smart 1979.) 

2. Calton Hill SSSI, NW SCCIOf (SK 11607140). 
For permis$kln to vi$it thi$ SSSI apply to the County Plannin., Officer, 

Derbyshire County Council offices, Matfod, Dcrby$hirc. Access is on Coot 
from road junction at SK 112709; Klllow bridleway east, lheo K>Otpruh north to 
the pool at lhe centre of lhe quarry. Tbe ta!US--Sl«WD slope OD the nonb­
westem side has scattered blocb of aa:,Jomcnte a.od ru_ff. (For detajled 
description sec Miller l988.) 

3. Watenwallows Quarry (SK 084748). 
The Y.'t.Stem portion is a large worldn~ quarry, bul past Tarmac Ltd 

manag¢mcnts have occasiomlly allowed visits by lntc{CS.ted acotogists. 
Aggloroeratc horizons bs,·c been visible (rom rime to time oo the south side of 
tbe bo<tom level, (For detailed description s« Miller 1986,) 

Amy&dalts 

Am)'Jdaloid31 bualts with vesicle fiJJing:s of calcite, chloritc, c,bakcdooy 
(and rare hematite) are common. Good localities are: 

I. Cave Dale, Castleton (SK 14898219), 
Crossed by public footpath, 7 .6m of LoY,~r ~ruler's D•I• La,-. e<j)OSed. 
2. Upper Crcssbrook Dale (SJ( 17287$21). 
Within a National Nature Res.enc, but just to cast o( pub lie foofpath. 3m 

of Cressbrook Dale Lava exposed. 
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3. S1ada Low (SJ( 001572l5). 
Access by bridl ... ,y from Sadea hamlet. 3.96m of 1..owor Miller'• Dale 

UVil io hillside to e.tSl of -...'llC:r tank. 
4. M._ Bill (SK 28995899). 
Access by looqwh from Heiglus or Abraham cable car 10p platform. or 

track from ~I'S _Lznt-_ Crap wcsa of ltaek show some: 3m of Upper Mlllock 
1.a,,._ 

S. Wormhill (SK 123740). 
Cutting in lhe 1'1:a1: Fomt - Miller', Dale road (minor, bul surprisingly 

busy). c2m of Lower Milkr's lh.le Ll>'I e.posed. East side rather--• 
bid ,.,.., side less so. Z.Olil<S rq,oned by Wilkinsoo (1967)_ Hem1tiu: bid>$ 
mre common. 

Big feldspar ba,af,s 

Can still b< i,ood in scalltttd cxposwu by lhe roadride a1 SK 13627$47, 
north of Mool::sdalc Roust oo lhe road ,o WheslOll. Similar bosal11 ,...,. s= 
by Amold-lkmrost (ibid.) oeu Rugsl,111, Matlocl: Balh. bu1 eaieosioos 10 Ball 
E~-. Quury appear IO haYe destroyed lhc aposo.re. 

Boles (red ... ochtrwistl 

Tb< u= ,o orange clays ou 10p of some IIYu !me be<o in!e,pr,l,d u 
ewnples o! COIUC2ftPOr&neOUS bole filrnauon (WaJtdeo 1972), india!m1 
periods or suhaerw weatherina, Some possible loalities are: 

I. Wes, side of Ibo A5 IS road soulh of BuXIOll II SK 06407229. 
2.59m of ,-.slcu)ar 1-r Miller's o.le L,va under 3.35m pale green 

cla)' Somcwbal --
2. Chee o.Je (SK 13007337). 
By lhe fooq,a!h •loll& Ibo Ri- Wye. 3.Slm of Lower Miller's Dale 

l•va wilh im,guhr pyriu,us <lay 10p Wlder 9.14m limesiooe. 

Columnar jointing 

Best scco in the intrusive rocb a1~ for eu.mpJe:: 

I. C.,,J,on HiU 5SS1, NW seaor (SK I 1607140). 
Tb< basanite i>l'lning lhe eas1 Clld of Ibo pool ma and inlnJding cliffs 

nonh and $00Jlh of lhe pool. 
2. ~,e,...,JJows Quarry (SK 085749). 
East •ide al lhe sump in lhe older and disused eas1 portion of lhe dofem, 
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quarry {see Su,vensoo & Gaunt 1971, pl. lib). Seue, c:umpJ., of bo<b 
borizootal aod vertical columns were revealed from time to timt io both 
ponions of the quarry, but thcoe have now been dcsuoyod by the worl<ings. 

O.y wayboanu 

Not uncommon. but most spcetat:Ular in the la.r,e limesconc quarries, 
Greyish-green when ftett, yeUow-br<win when weathered. Classified as 
potassium beoionites (illilt-.smectite, sol'l'IC kaolinite). Occasionally contain 
pyrite, som,times cover potholed su~ can be up IO I .2Sro tbitk. Examples: 

I. Rillbead Quarry. Hupur Hill, Buxtan (SK 07436924-SK 
06716996). 

Omised. Al lust 10 "'3)'boards up ta 0.66m thick. 
2. HutiQgiOn St>tloo Quarry (SK 15176125). 
Oi,used, Al least 13 wayboards up IO 0.3m !hick. Some on potholed 

surfaoC>. 
3. Bee Low Quarry, Dove Holes {SK 09227915). 
Disused. Three wayl)oan!s up to 0.45m lltick. 
4, lvoobroot Grange Quarry (SK 23295830). 
Working quarry, Four ..,-..yboa.rds, IOp (WO on potholed surface. Up to 

0.61m thick. (See Wall:deo 1972; Aittenhead, Chisholm & S....,,..,. 1985.) 

Contacts of lava ll<>ws 

Lowtt S9PU.SC$ 
I. Callon Hill SSSJ SE secoor {SK 121721). 
Here the Upper Miller's Dale Lava rests on a tu.ff ooveri-o,, the limes.tone 

pa"VCmcnt. Note that this pa.n ortbe SSSI is within a disused v.-aste disposal s:ite. 
and CIJI ooly be reached through a gate (u,ually chined) al the end of a small 
road Jrom the A6. 

2. St>tion Quar,y, Mille,'s Dale (SK 13297347). 
The nortb-easccm pan of lhis la.rge disused quarry SOO'NS limestones 

surmounted by the ~ul.hcred Upper Miller's lb.le Lava. But ropes and pitons 
~ recommended for those trying 10 reach the actuaJ conmct from below or 
above! 

Uppg contac:w 
I. Ravenstor, Millers Dale (SK l569n98). 
Well-known se<tion just off the M'tller's Dale to Litton road. Herc a 

;=nish-;n:y ray tQp to tile Lower Miller's Dale La.. bas been eroded to 
form a smsU cave. The overlying limes.tone (usually festooned with rock: 
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cllmbc~ bu an lr~aultr ba,c with ltl\'JI lncncl1t1J. 
2. Black RD<:k Col'lM:r (SK 17946975). 
n.ouah vl1Jblc from the A6 road lhc aub1t::mti11 cllt'f here ,., on Duchy 

or Ocevon,hl~ land. le dlJpl•)'S aom, 17m or lho Sbad:low Wood La"' 
up1r11.Cd by pyrhou• day pocket, from 11 .6n, of lin)GIIOne. 

3. Chee O,le (SK 13007337). 
Sec abc,\•o. 

Oykt< 

Bolb known cxamplet t~ on land owrM.'ld by Bu,-too Lime lnduscries, 
Tunstcad Quarry. That II SK 100575061, now ob.seu.red. The ocher,•• Brnon 
Brldac (SK 09747S6SJ, I, In • narrow cu111na whleh h11 now bocn W11l1ed otr 
from the Bu,LOtl Bridae co Wormhlll road. A«w co ic miabc be poulblc, with 
lhi! pc.rmiulon or Buxtou L.ime Industries, 1hroua,h a locked Jttc by the: 
ro>dside. (Sec Cope 1933.) 

Flow fronu 

Old Mlll«'I Dile rall,..y lino n<>r Ulll)n Mill (SK 15697298). 
On the south lido or lhfl cu ulna some 5.18m of che LoYtcr Miller'• Dale 

Lav, (top 1.,2m pontly apowl) Ar,,'°'" wlch crude !low bondlllJ which dips 
eaiw,urdt IC 40", ThjJ hu 1encr11ly boc.n lnterprcl.CCS u I now front. Anolbtr 
w,s 1ecn by Cope aomc yc.u-1 1&0 lo a temporary 1«1.K)n not f'ar 1w,11y near 
'lloddllljlton, 

n.cJC an: n,re. So,nc, h1¥C1 bcca ldenrlRod ln borcholr.s. tM.11 the onl)' 
vlliblc examples are: 

I. The Spo<dw,11 "cone", C11dc1on (SK 142982'4), A rcw tc111crcd 
c.A·posur~ in a low rkJ,o near the Spoodwcll c,~rn~Oooaehill Hall p1uh have 
bc,n r,,lncerprtc,d u byaloclrnlcc, dcpO<llf by Chuhlro & Bdl (1977), 

2. A!hboume-Bu,con old rollway cuctina (SK 18125243). 
BASIi)' ICCcs:dblc, from lho Tiiidnaton Trtll car piJIC, but now ••dly 

OYCl'Ql'OWII. WIIJlln I Ocrt,y1hl,- Wlldllfc Tru>t Nature R,.ieM. Arnold• 
81:mro.e (1899) described• iubl&aritbl ICCtlon In •coarM ruff$•, and lbue h;avc 
nc,w be.en ldcntlOtd u hy1dodutitc1 of the TlssJn,1on \\>Jeanie Form.1.tlon 
(Chliilolm, Chor,loy & Aitkcnhcad 1988), The 1Jllo and pusl!IOJ>t mlJbl 11111 
flnd ooca11lon.al eipo,uru when wln1t.r hal cleared parlJ of the cut aide of lho 
lon1 cu11in.a, 
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3. \\\>od""'CS Fann (SK 1899SI IS). 
Oo priva&e &rm land'" Sa.ttued exposures of the byaloclastitts are 

vist'ble in Lbe banks of two stJca.ms NI! of lhc farm. 

Maintx vc;sicuJlr oun;mns 
I. uthlill Lodge (SK 20416617). 
Whhin a SSSI (Biological), 3,8m of the l.alhlcill Lodge uiva arc exposed 

Alongside (aad just above) lhe poblk loolpolh from Ladwll Lodge 10 
Conksbury Bridge. 

2. Grea1 Sbactlow Wood (SK 18226967). 
AOO\•e the public foocpath near Lhc old u.wmiH. cAm of the Sb:ad:Jow 

Wood Lava art a.posed. 
3. Lon& Lane Soulh, Miller's Dale (SK 13◄ 17299). 
On prhate land. Aocess lhrougb (wired) gate from Loog Lane. a b· 

meU"e$ from its junction with the B6409 road. 13m of Upper MiUcr's Dale 
Lava exposed in disused quarry. 

(Sec also Stadeo Low, Masson HUI, Crcssbrook Dale, Chee Dale, Cave 
Dale, aod 'l\'onnlu1l aoo,,e.) 

\.qicu)ar and non·vesirntu QuleropJ 
I. Loni 1,.aoe North (SK 13417312). 
Privaie land. Access throuJb (wired) pie from loo£ uoe. 13. 72m 

massive lava on 1.52m ves.cula.r Upper Millers Dale Lava in disused qu.a.rry. 
2. Graue,, Dale (SK 20806080), 
W.lhin a SSSI (Biologkal). By public bridleway from Dale Fann, 2m 

of Lower Matlook Uva ?i.o IWO Dow wail< g<,>~y dippiog NE. 
3. Conbbwy Bridge (SK 20986600 & SK 21106S8S). 
Wilhi.o • SSSI (Biolopc.al), 3.8m or massive ..,_ exposed in recess by 

footpath '° Contsbury Bridge and 1 .Sm of...- 1a .. e,posed on hillside 
a Ullle furth.r soolh. Conksbury BridEC La». 

4. Gnr.ge Bun (SK 224SS873), 
Small di5used eu1em quarry on soulh side of lhe (bw.-y) Pil:chal~raoge 

Mill road. 1.22m of vesicw.at 1a_va apostd on 3.0Sm of musivt. l..cMi:r 
Matlock la\·a. 

S. Old ICI Basal1 Quarry (SK 099760). 
Private land. Acx:ess off the Peak Dalc-Wonahill road or the Buxton 

Bridgo-Wonnbill road. c6m of Lower Miller's Dale Lav3 caposcd. Tnces or 
a thin tu-ff aOO w.ffaceoo:s limestone were formerly seen at lhc top of the sectioa. 

6. Bonsall Wood Old Basah Quury (SK 28255744). 
Privaie Land. log of Lead bm ear pule and quarry in wood bclund ;1. 
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(Access by mps.) c9m Lower Matlock Lava under 2.4m wff. 
(See also Blad:: Rlxk Comet abcwe. The substaoti.al m.:issivc base o( the 

exJ•osu.re is sufficiently cool'$C' grained to be dcscn'bcd as ·doierittc• and ,,,.u 
indeed illlerprtled by Arnold-Bemrose (jbid.) and Qthco; a, an iotrwh-. sill 
CM iller I 980). 

Non::vcslCUb.r OUtPl):QS 
I. Bole Hill (SK 10597543). 
Small exposure by the side af <he Feak Dale,, \\lltmhill road. Co:u,,, 

iraio<d Upper Miller's Dale La,~. 
2. Tuiwead Sou<h l!asL (SK 11307465). 
R,c,,mbcnt sillb just west of field wall and adjacent ID public bridleway: 

c2m coarse gnined and fresh t.o-.-er Millet's Dale ta.a. 
3. Bl:lct-..~11 Dole (SK 12907223). 
3.3m exposure of Lower Mille.r's Dale Lav.t. on private land just west of 

86409 road from Blat:kwell co Miller's 03lc. Mainly non·vesicula.r aod coarse 
grained. 

Mumorisation 

Mannorisatioa of limesrooes by dolerite ot basah is nue in Oerbyshirt,. 
Exposun:s in \\\itcm,.allGw.o Quany, Ible Dolerite Quarry and those close 10 
the ('il;'O t:nown dykes have oow disappeared. Still SW'Viving are: 

I. Tides,,-ell Dale (SK 153974.10). 
Abol'e the very busy (and dang-erous) B6409 road on <he west side of lb, 

D11le. Al least 0.4Sm of limestone mannoriscd by the Tides-well Dale Sill. 
2. Dam Side, P\:ak Fomt (.SK I 16178SO). Limestone cn,gs nor<h of 

Mill Cottag-e slww 3.Sm marmorised by the Feak Fore,t Sill and a further Im 
partly so. (SceStevensoa & G•unt 1971, pl. 21a.) 

Pillow l:n'aS 

Oo.ly found in four boreholes; none vis.lbie at .wr&ee. 

Scorla 

The nearest approach to a &enulnc scorfa is ptrbap.s ia the basalts exposed 
at SK 180533. on the .sm:alJ casccro hilloct dose 10 Shaw's Fann, l'i.ssi.og,toa... 
(Private tract from TLSsington.) These b3salt5 are believed to form pg.tt or the 
TJSSing.tOo \bla.nic Fonna.tioa. Cakitiscd with very Jarg:c vuiclC$ and o~.ised 
10 a dark ttddish•brown. See particularly <he la,xe apstamling block oo the 
crest of the hiUoc.lc... 
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Sills 

l. Tldcswdl D1le (SK l550738S). 
Tho la,ge disus,d qu,.ny on the cast ude ol the Dlle ~ 2Sm of 

c1o1.,;,.__ Amold--ll<mrose (1899a) mapped ........i variations in lhe face, but 
t.hcsc are now vay difficult 10 ddc::«. Fibc-ous chJu. kc, 1'CWtlg b a bwrc of 
lhe quany - Vesicl« arc biad at """' thc top and bo«om or lhe exposure. 
wllkh acxon!loi m die r-icg;a1 sanq rep.......,, pa11 or thc ,m, but 
acconlin& m Arnold-Bemrose (Ibid.) and od>ets -,, the Lowe, Millers 
Dale Lon. The m:I cohumm cl3y dcocribod in all thc a«oul1IS is cow below 
ground and should 00t be dislwbed I 

2. Damside. 1'1,u Fotesl (SK 1161 ~). 
Scat!Cm:I esposwes of lhc 11:alc Fotest Sill ate best s,cn west, nonh and 

- o( Mill Couage (W>lortwwcly disfigur«I by coring). 
3. w.r.,..,.-.Uows Quarry (SK 084748). uii:e VoO{ting QIWt)< Sill 

at lea.st 80m lhict. Medium gn.iJ>ed dolcri1e pmlomill3.tes, but lhere att also 
coa= 1rained laues with bqe pl,eooc,)'01$. and line gnined dolorit... (with 
fresh olivioc:) in thc 1owes1 le,-el. (Sec Milltt 1986 ix dewled de,aiption.) 

Spheroidal ~ 

No< W>COmmOn - - T-U DJle quany; O.msick, Pale Fotest 
(soolh-east or Mm c.._): Blatt RDct Comer, Pig o·i.Qd 1ru1 car put. 
Od>e< ewi,pks 11: 

I. Gtangc Mill (SK 24425783). 
Small clisus<d quany oo thc east side or lhe Grango Mill-W-.,,.... rood. 
2. Kno< 1.-, MjJJcr's D1le (SK 0397355). 
This ms a good section in thc Upper Millers Dale La,-a ,-;lb bod> 

vesicular •nd ooo-vesicuhr borizcm. But it is,,,,., within thc Moob Dale 
SSSI (Biological}, debided by i><midable Ito= and ,-e,y cliflicuh or ltteSS. 

Tuf(s 

The e:,posures are dislppoillliQg and cu be divided in10 """ groups: 

IuUt aswrHu:st with lrl flCIWl 
I. Brool: Bouom Tuff(SK 1-1447702). 
Pri»1e land. .\cccssible lhrough pn: OQ _, side or the road from 

Tod=-cll m WalJclill. Tv.<> QJ)OSURS in the "111side of banded caJa,-s wff 
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(up to 3m)? withia the Upper Miller's Dale l...3.va wbicb is. visibte higher up lhe 
hillside. 

2. Tld...,.11 Da.le SCW3ge Worts (SK 15357450). 
Prh-atc laad. Accc$S lhrou&h gate Just south of the. Sea-age Works on 

wes:l $ide of the road to TtdeswcU, t.beo oblique path up the hills:ide to top 
comer of the enclosure. Sa.tu,rtd CXpt)$1ll'CS under a limeslOOe csca.rpmcnt. 
Recorded by Amold·Bcmra<e (1899a), but ""' by the Geological Survey in 
recent mappini, ? Associated with the Lower MiJJer's Dale La--4. Recent 
badger tunnelli.ng bss uneutbcd finer g:ra.lned tuff further south md beSow lova: 
exposures. 

3. Tearsall Fann (SK 26285989). 
Privaie land. Access f-rom bridlew3)' past Teana.11 Farm. 1.4m of 

b<dded ruff cx!)(l$'d dippin& east OIi die north side of the track IO diw.sed 
quarry, and 1.5m of blocky ruff e,posed 10 the right of the ttaok and a wire 
fence. Tu.ff just U>0YC the Upper Matloek Lava which can be seen io the 
bridJe.,•y be)'Olld the g31e. 

4. Calton Hill SSSI SE s«IOr (SK 121721). 
There a.re good exposures or cuff in lhe boUom le\'Cl. resting oo the. 

limestone pa..,cmcnt and below lbe Upper ,._fille(J Dale La:Va. 
(Sec also the west ...,'Orkinp of WaterswaUows Quarry. Calton Hill SSSJ 

NW and the top of 1he Bonsall Wood built.) 

1-Ater.r mas indrnendent of Im OPW5 
I. Rr.-cnsdalc C<iaogcs (SK 17247393). 
ActtU from the fooqJ3lh nmning from lhe COlt:ages to the top of 

Cressbrook DaJe.. JU.$t within the Cressbroot Dale Narure Resen'C fence. but 
a stile is promised l 2.44m of tu.ff i.s cxpo$Cd on \be somewba, 0-\-erg.rown cast 
banl: of the dry Slm.tnbed. 

2. Hockley Kiln c,,Oiog, Asbover (SK 352625). 
A rcccs, just nonh of the AsOO\·er-,SLreUdo road displa)'$ nearly 6m of lhe 

pwple.brown Ashovcr Tuff. (See Kelman 1980.J 
3. Uuon (SK 16797519). 
The besc eAp0$1J.fe of the Litton Tuff was \\'illed up in the lidesweU 

Trading Esta.cc some ye«rs ago ! A small section is visible juSI oonh of the 
Liuon-Waidlow Mires road on prh-ate land. Apply 11 tht: farm 011 the other 
side of the road for permission to go through the gate and CQJJlUIIC &be 
exposure ... 

4. Grangcmill (SK 244578). 
The Shothouse Spring Tuff is "'"" poorly expoS«f, but one of its 

presumed vtal sources survives in a fflll11 disused quarry just cast of t.bc 
Grangemill-W'ms?er road. Some 5.Sm of unbcddcd coane tuff with spheroidaJ 
weatbcring can be s,een here. 
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S. Hold,mcss Q,wry, Dem Holes (SK 08S07840). 
Tbe type lonlity of the Dcm Holes Tuff can still be ,een (as in 

SlevtflSOO & Gaunt 197 I, pl.Jb) from the noor of Ibis disvscd quarry. But 
...._.. to i1 is P"""nt<d by the nood<d floor and a near ~I sk,pe. A tmall 
uposur< bu boon loond in a subsjdiary quarry to the ,outh-""51 (Aboul SK 
081782) clo$t to • publi< foocp,lh and 11 tbe foot of tbe (~y 
O"o-crb:m&m&) lime$t.00c flee. 

Tu:ttaaous limestones 

Tbcse ore uncommon. Although lndly --,rt>WII, the best locality is Ibo 
dLrused Craulow Quarry (SK 17565326), jwl to tbe ...., or Ibo 1issif1&ton 
Trul and rcacl,cd by an Ukkfan<d pa1b fn,m Ille d=lict C"'la:low Rum. 
Rcre in a 14.8m limesoone !tttion there arc SC\'Ct'IJ lb.in beds of cuff11ccous 
Ii.,_ and I bed of tuif. 

An allern11ive is a small duuud quarry II Knowfe End. Snulldllle (SK 
orn77700J II thc base ol a 10.Sm scctioa. 

Olr..ramnfia 

Only represe,io,d by thc spin<l-bcuioi lbea,olitc and banburgitc nodules 
to be found in the Caltoo HUI basanitc inlrusion. A dilig<ru S<lln:b of Ibo 
basanlte toogu .. and kn.o;cs iD bolh thc oonh-.,'OSI and -~ scctoD of lbc 
SSSI ..,. Jtill localO - distim:ti"" olivc~r=i nodules. 

\mis 

These are poorly e.,;po,«L Hopu,n Road, Calton Hill, WalOrsMllows 
and GrangemiU are mentlontd aboY<. $mallet examples h:lve bttc found in 
Mnnl:s<We (SK 12637558); Ember Lane, lloosall (SK 28165827); lwndcr 
~ ll<loso!I (SK 2801-5905); and Crxknowl Wood, Asbllord-UHbe-W.tcr (SK 
20856976) oo prim• Jaod.. (S<c Miller 1983). 

Zeolita 

Not common. bot imv. bttc reportA:d from Cave O:ue, Wormhill, the 
L.uhkiU Lodge Lav:a, and thc Pl>tluc:k and Duffield sills. Tbe <:al!on Hill 
bo.s:miu, 1w lm)'!d:ues wilh auldme fillings. 
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PESSIJlfJST!C DL~CL>\IMERS 

Geologial U()O$UTCS in Derbyshire have t,ocn di-sappearing at 10 
allrming role lhanks IO "''lSle infill, landscoping, na1V,.J erosion and jullg»like 
vegetat.ioo, The author c:annot thcrcfi:>re panntce lha:t all those in lhe Guide 
will um exist- Nor can he hdp wilh the formidable task of t.racl:_ina, down the 
Q'NO.Crs of the land upon which somr: localities a.re s.ikd~ Ask al the nearest 
farm, but be pn::pami to find 1hl.t the awoer in question lh-cs many miles p;3y. 
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NEW EXPOSURES lN THE Pll£CMlBRIAN STRE'ITON SIIALE 
f'ORM.ATION, CIIURCII STRETTON, SIIROPSIIIRE 

by J.B. Moseley 

SUMMARY 

'Time sections' wilhin and odj:,cc,it a, the Cburd> SlffCIOG null System 
bav,, re,·caled inlen« balling and delonnaticn of lhc Stn:UOG Siu!< Fonnatioc. 
The lilulting panlleb !hat of lhc slrixe-slip domimt,d Cbun:b Sueuoo nolt 
System. The l03UI p!wes of Su,tton Shale ddi>rmation nuy ~ post-M-lddle 
Cambrian.. Al teau ooe period or faulting post-date$ dolerite$ t:1:"i21 i.nuude the 
l..ongmyodw, SUpagtoup. E•idcnc:, is ~ for lhrusting west of lhc 
Church Sueuoo null Syrem. 

11''TROOUCT10N 

The Strtt10<1 Sb:tle Fonmtioo c<>Misls of sh3Jd wilh some mod$u,,,es, 
and is the lowest Slr.ltignphlc: unit of the isoclio3tl!f folded S>rttambrian 
Loogmyndi>o Supc,groop. The wles aod aNd""oes an: p•n or lhe D.lrbidi,._ 
mcl<$ in • proendinJ curbidite ro alluvial floodplain sequence (Poulcy 1986, 
1990). The Long:myndi.an inlier may be part cl a turane $iice 'Within me Welsh 
Borderland nult System (Woodcock & Glbboos 1988). SIIWOO Shales crop 
out wilhln aod immedlau,ty W<SI of lhe Cbun:li SlffUDn Fault Sys1tm (fig.I), 
and att anticlimlly folded (Greig" al 1968). 11,e,. is coosiderablc suuctural 
a.od scratigr:aph.ic evidence to show lba1 this &tritc-.slip dQm:imtcd &ul.t S)'S:e-ro 
bas been periodi<ally =<ti- (Ortic ,r al 1968, Earp & Hains 1971, 
Wooclcu-l: & Pauley 1989, Pauley 1990. Cocts 1989, Woodcock 1988, 1bghiJJ 
1990, TQShill & Chell 1984, Richie ,i al 1992). 

Cunn,ry Rood Soction (SO 45099lS3). 

A 1<mporuy eaposurc di,pl~g SITTttDo Shales •nd a dolerit< WI$ 

created durlttg the de-,,elopmect of a building site fbr a private house. 

Roc;k tmst agd nra1imnhic, units 
Stmton. Sha!~ FGmUllion 
Al least 17m of trey 5hales have been c.q,osed. Tbcsc .,. fiocly 

1'bae. ittltkn .. Oil pmue land ad ptttiu:aioe lhc,ukf tic obbmed ,~ - (»"Dffl. 
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lsminmd with individual lsmiaae 1·5mm lhlct. Cblorile devdopcneu 

'°""""""' imports a v,,y cbrt "°"" wblue-s,eea colout oo lbe - The 
very r.., cl")' aunent layers lh>1 probably ori&J,ully SCl1led from .._.,...,,, 
111d an, DOW cblorirised. pYC rise IO ........,ly - boddiJog mrfao,s. 

Dol~rlu 
The e,pos,d dolcrile _,.,. widun a faub ,..,. {fip 2, 5) and is 

cocu,quc1nly -.bete<I, fnaun-4 111d breocialal. A f,esl, moe al gn:y 
dolcriie SWTOWldcd by day and wealhct-ecl blOWll dolcrilr occurs a, point X 
(fig. 2). This dolerite 1111)' bc Modrn,..., with a doleril, dykc I Sm ., the 
south-...... (GcoloJjQJ 5-0n-ey al Gr..i Brilaia, Chwcl, SlmlOn, Sbm SO 49). 

Strurturr (figs 2-5) 
&d4/nz/S1r01fficmion 
The shales an, foidcd illlo I syodlnc, arc locally tinted (see below) and 

""'Ply inclined ill I WCS1 ID -ly direction_ This is ill l:oq,iag wi1h 
mioor folding pauem, and the loc&tioa al ol!e Strcnon $bales on the easzau 
6ml, o( Longmyndiln isocliae. 

Stary a,,,,.,,, 
Slsiy ~go wib:s par.did io, but is mon: ""Ply in<lincd lhao lhe 

bcddiag. IA pba,s k is oaly weatly dcvclcped md is $0- ruBCIOII by 
sub<k ,.,.,_ ill lbe primiry wnlmtioas a1 the wlcs. 

R1Mllin& 
'The sooth &« of Ille oposun, is a ""'1kal lilub"""' (F21, fiJ.2) 

suiting 057'-l24• llld-lop<d 11 lhc: CODt>Ct aladolerito with SU...00 Sbales 
(fig. 5). Thin icnse, al doleriles (0-:?0an wide) within lbe faoll "°"" originaled 
as \'t:im or aJ.ttOW dykes s.imila.r IO that de\'elopcd 11 the un&ullod m:a.tJin of 
a dalcritc ill the Ordovician Shel .. IAlitr (SO 32159739). 

Tw ""1kal filubs. l1J'ikiJlg 064• (J'Z2) 111d OS5" (FZJ) arc al,­
panllcl., and m,y bc pan of the. Chun:h Stn:I""' fault S)SICm. This siie is 
ooly 540m aorthwcsl of the Fl co-- of the C!wrd! 5- mh St11>em. 
FZ3 - be -~ wl1h the 057' wand or f'ZI. It WU DOC possible IO 
-nnine the ~IS 111d S<mc of -- OD 1hose faultt. 

Al rood ...... there is an <.xlt<mdy sbau,tt'd and disnubcd zooc (fZ4). 
This c<IIISim ls,gcly of nndomly orieowed. £~mailed blocb o( sbalc and 
socne det>Chcd l1orimculal anJ:Ul,r i>lds WI clcs<, ...,IIM'Uds. This moe is 
aoo--e !be -ly tie!, but audr;edly less ddnrmcd $hales WI .,. aposcd >t 
"""'' levels oo Cannery Road (SO 4.5099361). The bilhly >lraUorod zoot 
bccomt$ less dimJrlJ,d UP"'UW passu,c DIIO -.,Jy tilled shales WWI ooly 
cfisc,_ kmb and <mall ,calc bldJ. This ,oac s«ms ID Im,: a low, 
llj)pl"<>Ximai,Jy ,....,cxly. dip ffll m,y be I duusL Thc junctloa ,.ill, FZI is llOI 
C\poscd. 
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nG.} GEOLOGICAL PBOFIUs l'OR '!'KE CU?<NERI ROAD SIU 

~Dolerite 

li]hult pla:ie brccci• 
(cont.ain:9 !r&:P•.Dts ot 
doler~te a.~d shale) 

□ St-retton Shales 

D !!:N:cciatod shales (no 
a,..bol, !Oras fault 

• t.OD.e.JJt FZl.-78} 
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Foldint 
The Longmyndi-a.n Su.pergroup is bcliC\'ed to be folded into an isoel.ioal 

syncline (James J9S6, Orel& tt al. 1968, Pauley 1986, 1990) ,o 111>1 the 
Strctton Shales usuaUy dip Steeply to the 'A>'CSl aod north-west., forming pan of 
lhe eas:iern limb of the fold. Here the shales m folded i.Olo an uymmetric 
dose syneline (inierlimb angle 36") with an uial trend o( OSO'', and plunging 
3S'/050', The core zone or lbc fold is bounded by FZ2 and FZ3. This 
syncline is another of the minor or pa.ruitic folds (Pauley 1990, Moseley 1992) 
which para.Ucl the imjor i$odinat axis and locally C'Orrugatc the Strcttoo Shale 
For:mation. 

SmaH scale gentJe and open minor fo~ evolve rnto tighter angulllr fokls1 

and thc$c into kink-baods by fracturing parallel lO Wal pbnet. Some fraeru.res 
h3ve dcvclopcd small-scale £ult breeeia. Applying the models proposed by 
Ramuy (1967, p. 44().2, 449) for chevron folds aod kink-bands, Wimms were 
made for IOtal finite shear strain aod shortening (table I). 

The thinly bedded oaru1< of Ille sh>lcs produces low t/1 •'llues, a situarioo 
which allows a sigolfico.ot w:e up of compressive strains (Ramsay I 967) aod 
e,peaedly low values for e aod l · This sogges<s a "'""" componen1 of 
shortening sub-patUllel to the Longmyncliao isoelioal ms. 

ft is uncertain how these k:inlc-bands and very minor fold$ relate to 
r-ciiooal and local ccctonic events. Ramsay (1967) suggests that kink-bands 
evoh•e late oa during an orogenic phase. A post•Loagmynd:ian folding age for 
the k:ink:-bandi i$ therefore ,-ery likely. Kink-bands caught up in FZ4 indicates 
at least one £au lt phase p0$Hlatin_.J these strueru.rcs.. 

Cbu.rdl Strtttoo Minual Water omces, Shrewsbury Road" All Stttttoo 
(SO 45549465). 

A ~•erucat weSl-east. fice, ~iag Stretton SbJles "'1'3S made accessible 
by Ille building development for ocw offices. 

Roel:: tyney and Mrirmnhk unh 
Sl"non Shale Formo1ion 
An estimated 12.54m of ,-cry finely laminated i1C'f shalei arc cxpo$Cd. 

At several horilOflJ are c:xodlent examples of dart srcy, calca.rcous, 
unlamiru.ted oodula.r lenses sometime-.! showinJ cone-.in-oooe SlrUc.tu:rc. Similar 
strucwres have b<en n:por10d from olhe1' localwes (Greig tt aL 1968, Whitlard 
tt aL 1953). 

Strugun; 
B,dding /Sirai!flcatlon 
The shales dip at 4:,•n-70" ou the east lide of the section. become sli&htly 
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A 1ractunO, WIGtb1red doltrit,. 
I Feul~ br-eccia, oooteiAing tnp,ate ot 

dolerite 1nd 1.bele1. 
o Uol♦riu ·uin. 
D P'ault gou.ge. 
~ Br1coi1t1d ab.Ilea . 
.P V•r'-1oa.1 ob•l•■• 

0 8~i1 •nd w11th1Nd rault 9lao1 aaterial. 
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T.<RLE 1 

=< t/1 1 •• 'V 

71 0.10 0.39 3.1 

65 0.15 0.'8 2.2 

5} 0.12 0.61 1.4 

53 0.24 0.65 1.4 

IO 0.09 0.98 0.1 

IO 0.'2'} 0.99 0.01 

19 0.1, 0.96 O.} 

16 0.15 0.'17 0.2 

c::-<. Incl.ino·tion or told U.b 

t Tbickn~s• or la7ers 

1 Lengtb or fold limb (binge to hinge) 

l • e Pini~e ahort•ning 

1 ~otal finite shear et-rs.in 
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steeper westwards and a.re \.-ertical t.t the base or the uposurc. 
Foulmtg 
The shales are cut by a nctWOrk of mjnor &ults. There bas been slip OD 

some bcddin& ,u-rfaces. some f:aults strike paraJJel lb, but are ,tcq>cr than the 
bcddin.g. and there-. a.rt borizonml (racturd, ineJudU'.11 a minor lhrusa p1ane. 

N""' llous• Farm, Church Str.uon (SO 46889439), 

A Wldsc-.aping operation ID dt:\•elop a small lake produced a 70 mear:c l0n1 
s«tion.. 
Rocle lYPC'&S a·nd s,cuiemphjc gpjl 

Srrt.uon Shalt Formar;on 
The series of parallel faults.described below nukes ii difficult to estimate 

a«urmly lh< U>taJ thiclmcss or shales and modsiooe. The !ollowin; sequcn<e 
is exposed: 

Brown shatcs with thin mudstones ................. J4.77m 
Bfuo-grey, we!Hamilwed sbale&. ................. 1.97m 
Blue-grey stulca, bf'ClCc-.iatod, .................... .3.94m 
Grey shalcs ...................................... J3.79m 
Shales, brecciated ................................ 3.94m 
Shales, iru,,osely &ullcd ......................... 9.85m 
OJive-greeo mudstones with limonit.ic $pCd::s., ••••. 0. 74m 
Dack grey IAmlnated shale ......................... l.70m 

This sequence is 80m a boYe the base of the Streetoa Shales and their 
cont11et with I.be Helmelh GriL Sandy horizons tha1 are devt.lopcd cl:se,,i,,berc 
near lhe base of lbe Strcuon Shales an: not present at th.is locallty. Tbio cl:ay 
horizons near the lop of tbe sequence do DOC display the gritty character c,f 
f!lult-gc>Qge and may be beruonitC$., or decomposed dua ruff borizoos. 

Stroeu&m 
Bedding/Stra,ijicallon 
The shales and mudstone$ an, s1e<ply inclined IO lhe west. striking 

panllol IO lhcir odjaceo1 in(en.d con1>c1 wilh lhe Helmolh Grit (figs I , 6). 
MU/iing 
The shales Md mud:stoncs are an by I series of para.Uc I vutica.l fu.ulis 

aod breceia!cd mnu suiting 3.5S' (fig. 6). Thu tn:nd is approximai,ly parallel 
lO $0mc o( the flu!~ that eu1 the Uriconian Volea.nlc Complex of Caer Cantdoc 
l:IHJ md the Cambrian rocks of the C.olmey a.re.a. The O\'ertU.rnin& of some 
sblles. 7 t • to St•/07,:Y is thouJht co be due to the rotation of a t'u:uh .slice rather 
than a tight synclinal•ilntielinal $1:tuCNre. 
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Folding 
A small monoclinal fold i$ GC\'Cloped next to a small Caull, p0SSJ'"bty the 

result of b.ult plaoe drog. 

DISCUSSION 

The new aposures of St.ccuon Shale., reOect the W\ICtW'a1 complexity 
11w mi&J,t be e,pocted or a thinly Jayeffil sequence, tightly folded aod caught 
up in I aajor fault ,ystcm. 

The fault panerns at Cunnory Road and New House Farm show =• 
simllariiy to. aod may be pan of, Sltite-slip dupl..,. which are cttancwistic 
of the Wc!sb Borderlacd Fault System (Woodcock & Fischer 1986, Woodcock 
& Gibboos 1988). FoullS exposed in the s,ction oea,- New House Farm form 
a small sc,Je imbricate pattern (fia:. 6) that may be part or an cxteoSion:al or 
cootractioftal duplex. The change in strike o( lhe shalo-dolerile fault (FZJ) at 
CUnnery Rood i< typical of duplexes. 

The low IIJ!ilc di<turoed zone 11 Cumltry RD3d inlerpret,d ben,. as I 

thMI. i< similar 10 the crushmJ, brecciatioo aod thMling d..,Joped in 
Uricooian '¼)lca.ni:cs. on Ca.er C-aradoc Hill (Greig ~, al 1968, p. 271). 
Tb:rusc:ing ID3)' have played a more sipif,ant role in the evolution of the 
Cbur<h Stretton Fault Sys1tm than previously app=illled. 

In places the Sttet1011 Sbales di<play quite inteme faultiug aod folding 
which cQOtrasts with loss deformed zooes. A< ....U a, the Joalities described 
abo\•e various mids an: exposed iJ, the Bunny Rood cutting (SO 45209394, 
locolity 4, fig. I, Moseley 1992), aod at the eott&OCe 10 A<bes HoUow (SO 
43949262. loaliiy 5, li1, I) the shales are kinked aod ""'71Umed. In <Onuut, 
at Blwon Rock Quam.,, All St:n:ooo (SO 45959549, locality 6, 6g. I) the 
vcnlcal shaJe$ an, uodeformed. 

Although the Upper Cambrian Orvsfo males oC the Comley inlier are 
loa0y conu,ned (Greig " al. I 968, p. 99), Pabeomic ....ic sequences within 
and adjacent to the Church Strettoo Fa.uh System are not usually as sevedy 
deformed as I.be StrcUOn Shales.. Locally the okl:est P.a.lacott,,ie shales ate I.he 
Middk C.mbrian Hill House Shales. This SllJiCSI$ that ,omc: phase or phaS<s 
of Suetma Sba.le dei>rmation predate and/or are contemporaneous with the 
wtm-Camhrian eanl1 lllO\'tfflents represented by the Lower Cambrian-Middle 
Cambrian uoconfonniiy (e.g. Comley Quarry SO 484696411). This suppons the 
suggestion (Woodcock & Gibbons 1988) that the \\1,1,h Borderland Fault 
S)•tem oriJinated during the late: P=aml,rian 10 euly C.mbrian lr2mcutffl11 

movements.. 
Evidence from the C,,m,ery RD<i.d sccrioo sbool• some faulting post-dating 

doleriies intn,ded aftet main Loogmyndian tilting aod foJdiJ,g. 
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The dcform31ioo of the thinly lll)'Cfl!d Str=,n Shales rellecu tho,_.. 
of this Formation lO v.uious pb3:sc:s of earth ~ It is sugg.esud dw 1M 
Stt«'°" Shale fonnatioa may be v;e....i as a suucnuaJ marl= borizoa and 
man, clet1ikd anal)'$<'$ may funller ducidaie the complex tt<tonk erolmloo of 
this pan of the Welsh &tderbnd. 
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A NOTE O;o. TIIE SLATE QtlARRIES OF EASD.\LR ISLAND, 
ARGYLI.SIURE 

by D=I: Brumhad 

During • suliog bolldly """"I: lbe island! of .....,,,,, Scolbod, an 
<JllllOf1UDnY aro,c ID put mlD lbe bubou, of lbe small lsJaad al EudaL, when: 
tbc:re: are the remJias of a:n iadu:striat co.rnm:wli1y based oa lhc quarrying <M lb.le 
&vm euncmlina,y quarries e>avai,d deep below lbe .... , of the adjaceat sea. 
The slates ate IIDOI!& lbe oldest rocb iD lbe Briti,b Isle> - late Prcambriao 
sedimenwy rocks (Dalradim) mmmorpboscd by lalU cmb mo,cmcnl>. The 
<OOmlOU$ pt<SSUr<> and bat CDDt<r1UWOd lbe rocb iDm a series oC illds 
.. - - lbe $l2le - down aw,y bundfflls oC"" below lbe pn:s<n! Jc,,d 
of lbe ,ca. II i,U.....S tmt who,, iru.e,,sh-e qoinyiag li>r s!aJe ,oot_ place ii 
b<ame o=suy IO ""'" fu below lbe lc,d of lbe sea wblcb •u oaly a few 
)-mis ""'Y- Some quarries were ,,,,., 100 ioet deep, and ooe II EU•IJbeirh 
(Seil), on ii,, mainland npposit.e, ,... ,roded to a depch of 260 r.e,_ Bamets 
of sla!e and COl!Cme ,.,.,. .......SID k,ep out lbe sea, bul ino<ilably '1',12rtymeft 

- by SW>dlng or '"'1u,g iD sea waier, espotially wh<,, lbe sea was rvuaJ,. 

E.tsdale slale, ,..lticb is lino-i,ainod. blve-bla<I: orb!acl< iD colour, 00:011 

in duel: slabs tilted II a 51ee1> angle, wticb can be clearly seco in the quaaieo 
U>day. The suit, is N 30'E and lbe cleaYqt dips 11 SS'E/IO'S. A di.-• 
feaom, oC lbe slate is lbe matt,d wovy lin<arioo oo the cleavaJ< plaDCS doc to 
-lip Clea\'lge. IDOSI stroogly <fe<,:loped WOO< lbe bods turn o,er wrply 
OD lhe Cft:SI or in me uouJb of a fokt This ii where m011 q( the W8$lt' 

oco11rred. As miglu be capecl<d, Ille q,wrym,,, d=lop<d a pxl -tin& 
ucdem>J,dinc cl lbe narutt cl lbe foldiDg and ils rclalioo to pileh. jomu and 
cieovage, and used tJ,is lmowkdp for 1be <<<momk womn; of 1be •bk. They 
pve pclk 1U1t1C$ for different pms al • lold. A uniV<nal i,all,r,e of lbe sla.,. 
is 1be aw,y sa!lUed tiny cubes oC pyrite, many oC which ta.. rusted ....,, 
leavu,g only brown saim oc cubo-sllapecl boles. 

II is difiicuk 10 decide "i>cdm 0< "°' the industrial attb3eology is more 
fascinatiq oJw> lbe ieol<>gy. Nor oaly arc Ibey borh inalricably rdffld with 
rep,d "' lbe .. .., lbe sla,es - - quarried, but there is also lbe added 
;...,... or rwo ..,. of ;_.. dytces muuded iDIO lbe s1a..., fix1slu,g .. ,us or 
rock v.iic,,, Ibey ba>'C been left by lbe q,,arrymeu tilioc !be slate or. citba side_ 
The """~' s,t of dylces (of Tcrtiuy occ) t=xb NW-SE and fa= pm o( the 
&moos sv,~rm of dyw which adwe from ao igoeous cpi=il,., on th, oeMby 
ishndclMull. 

l9 
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fl&urt I. M•p ., llasdlll• bland ..... bell will, lns<t m,p ., OUICIOpJ nnr 
Oban (Richey & Andet100 19-14). 
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Figutt 2. Map or Easdak: Island in 1896 (,1......,, by Jean Man», Easdale 
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The first wriuen rcc:ont of sbte. quarrying is in cbe seven~ century. 
lo 1631 a c.utle a.t Appin was roofed with Eudllle SJ.a.Le:. Slate W'3:S refDO\o--ed 
from shallow workings oo the foreshore :a.t low tide aod an ingcn.ious system of 
shliccs removed ~mr at low tide and delayed its ll!gn::ss at high tide.. la l745. 
wh<,o Scoismeo elsewhere b:ld ocher lhl.,gs on !heir minds, th< Marble and Slate 
Comp,oy was formed, slateS lheo being ,old for 16s 8d per "lhousand" of 
twelve hundred. By 1800 production b:ld risen., 5 million slates per year, 
largely due lO lhe inuodoction of pumping machinery, .i.D.cluding a Nev.eo:mc:o 
engine and a wiodmlll, which made it possible ., quarry below sea level 
Pumping gear was cveo acquired from wrecked ships. The company wu 
dissolved in 1886 and lhc various quatries came into separate owocrsrup. In 
1881 • dlsamous sblrm flooded all tho quuries and ahbougl> production 
e..:nrually restllrted it never reached the le.els of p=ious years and tho last 

sltttes '''"" exported in L9II. 

A series of railway tines 'ft'aS consuucltd on embanbneati bultt of s.late 
v.a-ste and tmall .steam locomotives "-'Cte used co move slate to the jetties, from 
which sm:iJI sailing aod .steam vessels ......ere ~ to cxpon the slllcs. Wbeo one 
'Sails into the h3:.rbour cod.3.y with lhe help of an auxiHary engine. carefully 
negotiating the narrow etwmel and hidde.n rocks • with much awan:ncss of 
wind and tide • the $kill and counge of these sailors with their heavily !:Iden 
boo.cs can onJy arouse admiration.. 

There is also great inttttsl in tbc- housing which was btJ.jJt 6:>r the 
qu•rrymcn and thelr lamilie. which blday form very an.ractive groups. They 
arc bunga.Jo,,,s. originally or 1wo rooms with a centrlll lobby behind which was 
a closet. A roof sp3ce proYided sleeping quarters: for tbe dl.iJd.reo. Many have 
been refurbished co modern stl.Dd:a:tds and an: now soki for holiday homes fur 
£50.(X)() and upiNards. Those in.re~ in industrial communities aod their 
housing would find Easd4le an UlltteStina, variarioo. 

Perhaps one o( lbe most surprisina ospecu blday in sod, an isobtod spot 
is an admirably designed and a.rraDjCd museum of life and wort on the island 
which ...,-as set up io 1980 by the isbnd's ownet al the time,. Chris Nicholson, 
The cuntor, Jean Adam$. who is a direct descendant of a quarrier's lilmily, bas 
col.lccie:d and arr.tna:ed lhe displays of artiiacts. all of which are associ:ued with 
the isbnd. Th< displ3)'$ ue supparted by bisblrical documeois phOIOOlpicd 
from record offke o,cluves. Th• m•p of EasdaJe Island reproduced bore (fig.2) 
~'3$ drawn by Jean .¼ms for lhe museum. 

The isbnd is accessible by the 8844 off the AB 16 between Lochgilpbead 
•nd Oban. A fu II day C>n easily be speo1 there. 
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figure 3. Slate quarry on Easdale Island (hach, Kynascoo & Maup 1909) . 
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1llE MINERALS OF 111E TERTIARY IIAS,\l,TS OF 111E ISLE OF 
SKYE 

by David I. Gteeo 

u..,-RODUCllON 

The Is"' ol Sk)'< is lhe 1at1<S1 oC Ibo ltmer Hebrides, wilh an area of 
aeady 100 squuc miles. h is sqwalCd from maialmd Scoclaod by lhe Sow,d 
af Slcat. which .,,_, 10 S00m al Kyle oC Loclwsb, wbe,e a """'10YcBial 
bridge is under consttucbOn. Skye• imiular Jandmus suelCbes aboul so 
miles from soolh 10 nonh and vuics "P ro • maximum o( about 25 milei from 
wt ., ~-- The climate is typieally - aod mild. - loog periods or geolle 
n.io. eva during the swnmer moatbs.. Statistically the best time for a ri$i1 is 
M,y; <=n lben ooly half of lhe <bys ate IWl.l>y, aod Ibis degenerates to a thin! 
in the peak seasoo ol July aod Au,= lbc Sl)'iog goes lha1 "when )'OU can see 
I.be Cu:ilfms ii is going to rain, and wbc:o )IQO c:aift it already is•. 

Tbe IOpOJrlpily of Skye is vui<d. aod IO I WX,, e>Jcnl n:flccu lbe 
Wlderlying geology of lbe island. Maoy of lhe pi.....,. of British geology 
...,r1coc1 hue, lad lhe eady memoirs of the grologjcal ""''<Y ,,. <wsics of 
their kind. St),: also a.,.Cled the aueadon of many early mincnJogisls; prc­
<miocnt amoo;;,t lh<sc,.... M>ubew Fomer Heddle (1828 • 1897) who s=ns 
to we aplomi ,very comer of lhe isw>d. Heddie's book. n,, Minorz/ofy 
of Scotland. pablisbed poslhumoosly ia 1901, cocllins lhe most oompreh<nsive 
- of the topographic min=loeY or lhe island. 

GEOLOGY 

la lhe soolh of lhe Sl:yc, lhe Sleit (prooounccd SI""') peninsula is a broad 
area of low uodulatiog land oriemcd oo a oonb cast IO SOl.lUJ -.i.'CSI axis. Ia 
geology belongs almost e,,titdy lO lhe l'reeambrim, vrilb many diffc=i ,wk 

tn,es jnrlapostd Ul a:a apparmtfy random pa.scfrMnk.. This is-lhc rcsuk of 
meu.morphic alt,ration and complCt thrustillg deim!wloo particularly durioJ 
lhe Caledonian OroJe,,y. Topograpbieall)\ Sleat bas more affinities wi1h the 
flow C01U11ry in the &r north of Scotlaod lhan ,.;lb ihe ~, of Sl:)'o. 

M.OYing oortffll,ard to Scrath. • wad C&mhro-Ordovic:iln fimewmes 
which cooce>J some of Scodand'• ,_ impressi .. ....._ Allbough ldlk 
known tod•l\ lhe Spar C...., near Eigo~ v.as oo """'Y V"ICIOrian g<Dlleman's 



 

Figutt I . Location map. The balcllcd area is dominated by 
tertiary basalt. Prodnctive zeolite localities include lbe Quirang, 
lhe Storr. Talisker Bay and Sgw:r nam Boc. 
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10UT al the W..,,ro Isles. lbennaJ mocamorphirm al di, 1;,,,..._. Jw 
prod=d the &moos Sky,, Mari>Je, wbich is still ct.wried llta1 Tome. To the 
..., ol 1bmn, the Seim, an Dubalcl, 0....... filrmsbes a dusk <ample ol 
bon,o-fluorme s1:a.m i>nmtioD ot its contJct with the Jlme5looe. Small lenses 
rid, in coppc, and inm sulp!ude mitleaJs occur within the llcams and 
occasiocully •'t'.1.1.b(o:r so prodbce colol&rful secoaduy $pt.C.ics.. Good aposures. 
can be seen ..., the ruioed M...., a IGkhrisi. Geaenlly "°""'"'• !be 
miDenlizalioo is W>Sp«U<Ular and does ..,. provide fine museum spccimcm. 

C<llttll Skye i< doroinarcd by the Ornfm Hills. The - « Blocl< 
c .. imm. •:e e..-\JNJ from pbbn, ifttO lcm(e--ed.ged ~ •-:bic,b ns-. ao mon ~ 
3000 feel. They provide $OIDO of lhe alOSl cha!~ "0111!1iD ....itiog in 
Briiain. The 1=ibJe PiMxJe. lhe oa!y Mw,ro wbicb cannot be -.cl 
wi1hol.11 climbing. is m the ..,,.,. « IJ>i& ra.oge. and l fuD ~ al the 
Cuillin ridge is .still regardbd as • considenble fflQQflt:1intt:ring .feat. Tbe 
""'111 Of Rod CUillins alfer a complete cootm<; lll<ir rowxl<d fnrm is !)'pico! 
« the •rooo al ~ oa the gn,,ite 1mm which Ibey .,,, cuvrd. 

Nonh al lhe CUiltio. 1hr bncf.,.pe ,iw,p oace more. The oonben, 
balf o< Sky,, is domilll1'd by Tenwy basalt. This bm$ areu ol boggy plltall 
bad pu11a11arcd by isoJ....i llal·fDlll'<'d - and ddioeated in lhe .. ..., by 
spccl>OUbr $Ci difls. On the eat<n side al lhe W3Dd a looJ sca,p exposes 
Mesoroic stdimenrs wbic.b undcriy r.be basa.lL These are fa.moos fix their 
am:moniie rauaa... It is, i.:M'C'Y'er. the basalts wbie:b are of intc:rc:st 
miooraJoaicaOy. fur caocnkd willuu ilOO<Ol ps - (am)Zllales) is lh< 
suile o( mu,enls for which Skye is &mouo. 

MINERALOGY 

Tbe amygdaJes within bauh b" Oo,,.s are lllin<nlltt,d by a well-ddii><d 
"""" of miocnls wo,kf.,ide. These iocJude m<IJJben of lhe uolil• group, 
which J)n)'"ide alOSl of lhe sp<cics ...,.,.,_, am a number o( assoc:iu!d 
mineral$, which oa Skye m<ludc apopb),11:ne JIOllll minetals and alcite. 

Tbe zeoliltS a,e a g,oup al min=ls will! COl!lj>l<.< aluminosiliate 
fttnl!:WOrb in v.iliclt Vi"ilU and ions of the aDca:Ji and 111blinc ea.nb meu.J.s arc 

~,, bonnd. They 11.a .. COIDll>tttilJ .... in - - fidds .... 'lltt 
sooening. catt!ysis. ioa -.. and oucbr ~ z,.,u.,. occar 
nanually in a ..,..idc variety of ieological awironmcn~ but i1 is as i.nfiJliags in 
p, cavities io basalt lhaJ lh,y m: bes< -. Tbe world's 1D0S1 $peCta<,llar 
spocln,,o$ are lilw>d in quuri,& oeu lwm iD Jodia, when: Jar:e ca,,itic, lined 

.., 



 

with snmning aysuls att common. Altbovgh lhe Scottish specimens .,. DOl 

quite .. spca,,a,hr, the t,asal,s of s~ ba,,e produced ,pccim,ns wlud> arc 
,ome of the best British e.wnples of their sp,cics. 

LQCALlTlES 

Heddlc (191>I) p,-e.s an_,,,., list of localiw wbett =61<$ ottur, 
most of wbicb CID be localed by parie,< eumimri<><, o( OS mips. They an: all 
in the Tertiary bosalis wbi<b imk¢ up the aorlh<m ttJd - pat1I of !be 
Wand. Many o( rhe sites ate wdi-away from roods, and oftOD "°'tis dome OD 

wiie bowdcts. so a hm,p iwnme, llld cllisd l10 ......Uy required_ The 
loUowing sila aJe recommcoded DD the basis of ....,.J - fiddwori< a..r 
a nwnbet of ye&B; lbe:y a.re sure 10 provide a good .selectioa of tbc more 

common ~ 

T"° of the best localities ace The Su,rr [NG 500540) and The Qvmu,g 
[NG 452692], wbidl an, at opposite eods of a long am,ate scarp wlu<.b runs 
-.i l'brme iD the soutb and Flodlpay iD die aonll. :Z.Oli1C$ can be found 
ia the screes surroo,nding die aumblma basalt pinaatle of die Old Man of Storr 
and llso in !be WJe bouldcn below the SlorT itselL Wllb a firtle dl'on 
aampks ol almosl all the common sp,cies can be cotlecled. Specimeos an, 
similarly commoo 11 the Qvinng. If a visit ., !be ~ is inieoded, ii is 
-bile visrun$ some of die small roadside qua,ries near Flodipny [,g. 
NG 463711), wbcrc it is often possible ID liDd good specimens. Indeed. as a 
go,,eral poim i1 is - SIOpplng ti any ......,. toad cattis>r or quarry in 
rbe oonbcnl part of the island. sioce blasm,g may - apo,cd unusaal or 
iDlletestiag ma:cr.iat 

0a lhe v.-... coa,, or SJ:ye, UlisRr Bay ING 315301) is a mecca IDr 
mincnl eollcaors. The bowdcrs in rhe bay itself am ao locgcr ,1:ry proc!acti~, 
but a wait either _..,,. or ....,i..-.n1 aJooa die bttcb will c:enainly yield 
,potimeos. To !be .....i, iD parucu!M, ..._ caleite crystals can be foaad 
accompaayu,g zeolites. aocable .. ooe of !be '""I f<w colootful minetaJ 
associatioos OD the island. \\ .. Id, OVl fa< rhc tide bcn:; the SOOlhem bead, is 
cur off ror SC¥eral bow:s around higb tide and tbtr< is oo esape up !be cfifi<. 

The cliffs of SsvrT = Boe [NG Jal209) silualCd co 1M ioacceuiblo 
-m c:o3Sl b<tWttn Loeb Eyaon and Loeb Brittle ln\'\O prodoc,cl tbc fioesl 
British zeolires cotlecled m ,_ times. This locality ..,.. dcocrib<d by R<ddle 
(op. ciL). Access is difficul,. die laJ>d,.'Ud side beiDg ck:bdcd by c-rumbling 
basalt c611i; iad.."«I !be oaly pRCticaJ Utt$$ is from lhe ... and Ibis is only 
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pouible e>n very n1m days. The localny...., redi5co¥md in lhe 1980's 
lhte)\lgll lhe effons o{ lhe SUSSC1 Minerals and Lapidary Sociecy (l'l,ai,:e & 
fT.l·r« 1.992). a!'ld such wu the qu2.1Ity ol tht •~ ~brty wlbtia 
and bculandire, it "'' chosen by lhe Ray.al Scoaisb Museum Im • field llip in 
1993. 

IDENTIFICATION 

The zeolild have lJ3ditior,aJly been n,prd<d as • -~ am for 
<Ollectots and lhe mioonlogis1 ., mat,, identifications 11 species !=!. M!ID)' 

coneccors are cooceas. simply 10 label their specimen as uolites. The rel.500 it 
perlups w1 al1DOS1 au oC lhe members oC lhe group are whitt io eolaurleas, 
lcavinJ crystal morplloqy os lhe najor clue u, ideotily. Whils< ii is - w1 
some of the zeolites (and related specie$ which oc:cu.r in the ~les) caaoot be 
distinguished wilboul rec<lUtse-co compb am.Jytica.l techniques.. it is aimQ$l 

alv.-ays pouible 10 make a more specific identification lhaa. simply '"zeofiie•. 
The followinJ Jtlidc is 00< inlffld<d., be comprebeasi,e; rube, it COffiS all 
of those species likely robe =ouou,n:d in s<JOd c,yslllllinc specimens oo Stye. 
Two ucd.leol teats lcr ~e in~ in pvmring tbe uolite.s fotthet ace 
Tlchomicll (1992) and Oottanli & Galli (1985). 

A<=sioa numbers qoou:d io lhe following pages, pteeedcd by lhe 
abbreviatioa Ma°'-'-b, reR':r IO specimens held wilhin collections of The 
Milncbcsir:r M:UKOm. on which some of the descriptio.as are based. 

Aru>ldme 

Amldmc 1$ one of the' mose com.moo of lhe Skye 2:leOlitcS.. h can be 
i>und at many of lhe bssoll outcropS throoghout lhe Island. h occurs as 
1ran,p2rem ., opxquc cobcdnl ct)'SOIU which are -,1y identlf,cd by lheir 
clwxlfflstic IBl>C""bcdral habit (ijgu,e 2a). These C3Jl only be coofwcd with 
the very similar wairakite, which is kllOWII only from a .nogle obscure locality 
on lhe island (Oaela Wilsoa. pen. comm)_ Drusy aq.nplo¢S lining lhe in1erior 
o( 11myadafe$ arc common; examioalioa iA su.olipt: under a bmd-lcns sbould 
,....1 typical four-sided, specobt reflcctiocs from lhe trapemhcdroa &ca. 
PartiaJbrly fine $~is:nellS wilh tr)'S&ak ~r 2 cm in length b3\'e recendy been 
found ocar Flodiprry in the north of lhe island (Maach: Nll914]. 

Apopb)llile Group 

Th~ thrtt members of I.he apopbyllile group cannot be resolved without 
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(a) (b) 

(c) (d) 

(e) (I) 

(g) 

Figwe 2. Some common c,ystal habits of Ille minerals of Ille 
reniary basaJis of Skye. 

a) Aoalcime 
e) Cbabazite 

b) Apopbyllite c) Calcite d) Cbabazite 
f) BeuJandite g) laUDJOnrite h) Stilbite 
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recourse to analytical procedures, Tbe.ir habil is. however. quite charac1etistic 
as beautiful, lran$J>>reo1, lustrous icingonal Cl'ysuls (figure lb). The blocky 
crystal habil, high Juitre, and sttiated prism faoes are diagoostic fearures. 
Perhaps lhe easiest place to find specimens is amonpt the faJlen bouklers below 
The Storr, where crystals up to about JO.mm occur [Manch: Nl2001). 

Calcite 

Calcite is commonly found wilh 1.e0lite.S, the most common crystal form 
on Sk)·c being the simple rborubohedron (figure 2c), which can really only be 
eonfusod with ch.abazite. Calcite is readily distinguished by its perfca 
rhombohed:ral c,leavagc. lf this is DO( developed, or if lhe erysial form is 
unusual or distorted, a simpJe aod reJiable• test js to drop a tiny fragment into 
dilu1e acid; only calcite: will cffcrve:$cc. A1thOLl&h most of the Skye cakitd arc 
colourless, the. cliffs to lhe south of 'Th.litter Bay occasionaJJy produce beau1lful 
oranie crystal icoups (Manch: N 119771. 

Cbaba2i1e 

ln its common pseudo•rhombohedral crystal form cbabaz.ite is reluively 
easy to .identify; the crystal5 are usually small and clear and look almost cubic 
(figure 2d). careful inspcctiQn, usually with a hand lens, will quietly reveal 
tb11 the corners of the cube are in fact not quite at 9()-. Ch,baz:ite. also forms 
very eomple;11. twin cryscaJs (figu.re 2e) which when intcr;:rowo into drusy crusts 
have no obvious characteristic habit. Specimens displaying large white opaque 
rhombohedral crystals we.re receody found on the north shore of Taliskcr Bay. 

lk-u.landite 

Heulandite is uncommon. It was rcponcd by Heddie (1901) in crystals 
from both Talisker Bay and The Storr. By fir tbe best recent specimens, and 
some of the best Brhish beu.Jandite, has come from fallen blocks-below Sgutr 
nam Boe oo the inaccessfble western coast. These are band specimens 
di.splayi.na white to salmon1>ink crystals up to 2 cm on minor matrix. The 
crystals urually have slightly curved faces of the. form of figure 2f. 

La.umoni..lte 

This occun as simple monoclinic crystals which if placed in a dry 
atmosphere dehydr.ne to fotm leoahardite. Specimens are typicaJJy white and 
friable, and crystsJs are often very tiny, requiring a microscope to reso1ve their 
chamcteristic habit (figure 2&,), Although la.umootite js widely dlstn'butcd, good 

51 



 

specimens are scarce and usually only found in freshly broken rock. A few 
&ood spec.imens wen: cqlJectcd in 1993 from a roadcut near Orynoch [M.anch: 
Nll975]. 

M..-ol~ a.nd olh<r Fibrous Zeolites 

Mesolite is frequently used by 5,J>OCimcn mioeraloaists: as a catch•aH term 
to describe any fibrous zeolite. Although this practice Ms liUle to commend it, 
visual identification of the fibrous uo1ites is not possible and there arc no 
simple means of differentiating the members of this g,roup which include 
natrolitc, scolccite and a number of nrc species. 

Stilbtte 

Stilbite is relatively widespread, occurring in characteristic ·t>ow-•ties• 
(fia:urc 2h) which cannot be confused with any ~r species QCept srelleritt: 
which appea" IO be rare on S~. Good crystal groups can be found at The 
Siorr [Mancb: NI 1999]. A fine s,ries c,f malrixless croupS, wholly eomPoSed 
of interpenetrant translucent sti(bite c:rystals, was recently found in a roadside 
quarry near FJodigarry (Manch: NJJ982J. Good specimens hlf\•e also recently 
been found in a road cul al the head of Loeb Orcshornish [Manch NI 1427]. 
Probably lhe best stilbites C\'Cr coUected in 8rit1.io were recently recovered 
ftom a house-siud boulder below Sgurr nam Boe (Mick Wood, pers. comm.). 
These arc large museum spc<:imcns with beautiful, SllOW-whitc stilblte bow-tics 
up to nearly IO cm in length. 

ThomsonJte 

Distinct crystals a.re rare. Tbomsonhe usually occurs as spherical crystal 
aggregates whkb if examined closely will be seen to be composed of minute, 
thin, platcy crystals. ln this form thomsonitc is common at Tbc Storr and The 
Quirang [Mancb NI 1995). 

DISCUSSION 

In addition co the mineral5 noted above, a number of rarer species may 
be cooountercd, including levyne. gmelinite, gyrolite, go.nnardite, tobcrmoriie 
and cpistilbitc.. These are generally unspectacular and occur only in tiny 
crystals and ii is for lhis reason that they have been omitted from this simplified 
guide. The Isle of Sk}'e is well-suited to the dedicated amateur collector and 
miocralogist .. less than half of lbc known zeolites are recorded from the basalt 
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laYa nows and mlJes of outcrop still await de~iled inspection. I! reoent finds 
a.re any indication, the island will continue. to a:ive up its secrets for )'Cars to 
come. 
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THE BRITISfl GEOLOGICAL SURVEY AT WORK 

North-Wert Englllnd and Mldlonds (fJ. Chanley) 
The Loncasacr I :50,000 geological map (BGS Sheu 59) bu now been 

drawn up for pubJjcation in 1994. An accompanying explanatory memoir is in 
prep3ration, with pubUcat.ioa again anticipated in 1994. The. map will show 
new decail of lhe sul>-drift bedrock gcoqy ut lhe _, of Ille area and a!Otlg 

tht coastal bell be""uo Hcy,lwn, Moreambe and Bolton-le-Sand•. The 
memoir will coma.in much infomUlion on the Millstoae Grit of the Bowland 
Fells with -Is given for many newly recorded fossiliferous marine band 
locations. 

Duru,g lhe year Ille resolts were published of an urban geologjcal 
mapping prnj,a for lbe City of L.eeds jointly llmd<d by BGS and lb, 
Department of lbe Eoviroomenl (Doi!). 'work on an applied geologial 
mapping project of the Wi&3J'J area for DoE oontinued throughout the year. 
Wor~ "8rted in Scpu,mber 1993 on • further conlr.lCI wilh Doll co cany our 
applied geoqical mapping of lhe City of Bradford Me<ropolitan Discria 
Council area. BGS will be wending this progn..m.me in order u, produce a 
revised geologjcal map of Bradford (BGS Sheet 69). 

IA 1:50,000 geological map for SCOke-oo-Tn:Dl (BGS Sheet 123) bas been 
published, and llml for Coventry (BGS Sheet 169) is ut a late staa,, of 
production; memoirs to accompany lheie maps are in prepantion. Wort oo the 
compilation of maps for Noulnghom (BOS Sheet 126) and BirminJbam (BGS 
Sheet 168) is ut progress. Field sur,eys are beJng coJldoctcd in Ille Walcclicld 
(JlGS Sheet 78), Wolvcrhamp!Oft (BOS Sheet ISJ) and Lougbbor°"gh (BOS 
Sbce114l)atellS. 

take ffistri<t and Cua,bria (From lbe BOS AMJJJll Rlporu 1991-92 and 1992-
93) 

In ,be Lake Disuict Regional Survey mappina; was oompleted on the 
Ambkside Sbeei (38) and continued on lbe Keswick (29) and Cockefm(lOjlh (23) 
sbeelS. The two reports and suite of nine: thematic maps resulting from the 
BGSIDoE swdics or lhe Great BrouJl,con-LampluJh area have been published. 

In the central Lake District the ma-pp-in& and associated studies ba"IC 
sb,o,,wn thal the BorrowdaJe Vola:nic Group can be divided ial0 a do.rninan&ly 
andes-ite lower ma seque:1JCc. interpreted as a pla.tcau-andcsite fie.Id, and an 
IJP1)f'r volcaniela.stic sequence i.nctudina large,-vofume ignimbrites and 
volcanicl1stk sedimentary rocb. interpreted as caldera-related and post-cakkn 
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dq,osils respccti-,dy. W'ltbm lhls ~ . .,..m1 cropmoe C)<'les ba,e beeo 
idenlifiod. eo..inuing ~ in lhe SclWkld area, funded by UK ff°= 
Lal, hN, COftlirmed inraJ,ttmiocs ba,,d oo mapping in lhe Wa$d31c: area 11w 
lhe cadlest <>.Id= compla dcn,lopcd ii> lhe -,, Tbc prod\laS of laJet 
caJdcta compiex,s attumuw.d in lhe Scdd~l.angdaJe aod Ulpba l)'IIClines; 
Ibey were pre,,iously c:cmid=d 10 hr.,e lormod durioa an inin-Ordo¥ician 
comp,..,;,., =••• lxlt are oow lbouglu ., bave deY<lopcd initially u sag b3sins 
as>«ia!td wilb lhe c.ldcn complaes. 

P=erntlioo d. lhe 6-tiJometr<s.thlc ..,J,.acri>J -- die prot..blc 
npid -- of lhe pre-caldcn plaleau-andc$iies, lhe - ... 
vok:aooteclOtl.ic &u..lting~ IJJd some ol the &"'()Cbcrnieal ctwacteristics suppon 
tbc dx:$is tba1 the Borrowdale ¼>Jeanie-Group ..u emptaced within ao 

,.,....iooal - n,gime. 

UadetSlallflil>g o( lhe Borro,,,daJe \blcanic Gn,np magmatism WU-• 

:advmc;cd by UI\~ ii> Ille Sellafield area (funded by N'ua Lid), wh= 
an arty C>.ldera sys"'m comprises at l<ul 15 sq,aau, acid andCPllc, do<:itic and 
rbyoli1ic iguimbri1e sbeeu in I drilled lhictneu of ll40 _,.._ Scismic­
rcfl<dioo pn,filcs arouod Gosfonh COIUaU1 ooly weal: refleaon from lhe [.....,, 
Palaeozoic basemenL By oooirui. ..,. or Ille Lue Di,:ritt 8Qunduy &,,J1 in 
W&sdale~ strOng discootinuou.s Sllbboriz.ootiJ rdleao:r$ are present "'it.bin the 
Esblale,Em>erdale inlrusicm.. A sha,p _,.. ma<Jio 10 Ille I.ate Dismct 
Batbolilh is indicaled. 

IA Ille northem Lake Distri..;. mid-OnloYiciui voloaoism .,,.. pn,cedecl 
by t<Jiooal uplift, w!ueb .. -.. prcl>ably the awe of cxlensn'e slump ~ in 
lhe Stiddaw Group. The Stiddaw Group suuco:res COOlrul suoogJy .. ;111 those 
krmed during lhe same, Acadim, .__ in Ille - ro<b of lhe Lue 
Disuia Ioli<,,_ The COOUUl5 •re allributcd 10 differing rlleologittl -
., "U)'ing aod perhaps diaobrooom ....._ aod pombty also., !he imped>...,. 
of lhrwting by lhe combined mau of lhe ~ '11:>lcanic Group aod lhe 
Lal:e District Bnbolith. 

Tbc Cochrmouth sl=I OC<Opi<s a cti1ica1 pasitioa wilhm lhe 
CUbooifm,w oulrTOp of oorlhen! Englml. OewJed srudi<s c,f lhe Namurian 
sequeoce. tbt km-known P3rt o( the ""-al Cumbrian Cubaniferous sue ion, 
wen: beg,,,, wilh lhe drilling of lhe BGS OeaJ-bam Bon:bole. This has provided 
lhe fi[St complete sec:liaa lhrougb Ihde rncb. Tbc Namurian bene is in a 
Yon:dale fllcies, wilh ~-.11-<!e,,eloped rhyulmic uni1:< including Ihm limestoces 
in lhe io,..., pan of W scqucna,. Palacontologioal ....-.stigatiollS of lhe 
De:u1wn core iodia,,, that ""1y beds of early N:amurian age arc pnsem; ii 
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appcan lbat !hen, is a major - beoealh lhe ~liu. 

Durio; 1992-93 .-..o significant c:aatribatiolts o, lhe bioslntigraphical 
corrcblioo and d>tii\e of lhe Slcidd3w Gn>up in Ille Late Diwia 4lld the 
corrclatm Manx Gn,up of lhe Isle of M.,. bave beeo made- Pal)~ 
~tiom of !he Snld:iw Group have r<Slllled in lhe bnnularion of Im 
bioslntig,aptocal units in lhe laie Tremadoc-Amlig ,equcnce of lhe DD<thcm 
li:U,, iadodins fin: - lttiwth ,,,.,.. and fiv, gJb,...,,,, The acriw<.h 
zonauoo complemeois the 1!1P'OOle -· ~ • rdiocd 
biosualigtapbjc:al time-scale loc these roc:l:s ., aid mapping and 9'1ldUnl 
w,iprewi00- u,cally. acrittrcbs ate the most di¥Cne and lbwldW msils in 
the Skiddaw Group. and at cmain i.:..ts lhe actitardl mmrion is tiner 111>11-
of _li..._ G111p1D!itcs ta,-e loc,g btto used ., dale and "°"""'°' roots of 
the Slildaw Group, but ...,,t oo lhe acritardi llotas is mon: """"" baviQg 
prooc<ded mainly under the au,pic,s of the Late Oisuict rqjo,ul survey_ 

lroai<ally, bioolnfi&nphial "'°'' Ol1 lhe MAnx Gn,up Im b:oscd in 
tteen1 yealS 00 lhe acriwth ~ obclined lbett, bttause ot lhe 
pc,tti•'Od sca,ciiy of gn,protites. But durinJ • visit o, the island in April I 992, 
Geological SUt"ey palaeonrolopsa rm,nled a O<W gr3pU>lite loealily Oil die -
COUt. and were able ID OOGfirm lbc probable sowre of awtrial altady ill 
muscom <Oilecliom [~ specimem in Tbo Manchesler Museum -EditDt]. 
Tbo new finds, reported in N- Sdmtist in December 1992, ind.,_ - po,t 
o( lhe Mm wcor:ssm ;., of Att,ojg age, and ,uppon lhe a,:,imrd, <Vid=:e in 
s,,ggesting 1h11 a re-aaminarioo of the std1ignpby and s=re of lhe ~ 
Palaeozoic rocb of !he island is ... rdue. 

W•lts (Dr Diet Waters) 
The secaod phase "' Ille Ceoml Woks lupid Mappmg Pl-ojecl .. ,.. 

iniuatcd Ibis year wilh a &llrt made OD lhe 8"'1111 \\!,IJs 1:50,000 si- (196). 
Tbo n,appi,>g Im coocenb'lled oo lbc Buillh Qrdoyicw, lnlitr, lhe buinal. la,e 
On1orician and Lhndo¥cty ,equa,ccs in lhe eon: and llanb of lhe Tywi 
Anticline and lbe Uando,-ery Jhelf sequence of the Ganh llllier. This )UC bas 
s=i the publicmon of the $0lid and drift editiom ot the Rhzyodc, I :50,000 
Sheet (179), ... hilst lhe adjoininJ l..lanilu (In) and Abeneroo (177) sheets""' 
mp,<1h-.ly in press and in prepuaooa. Tbo joint memoir dcscnbil!g lhe 
plogy or lhe Rba)odet and l..llniJar sboel areas is in pre$$. 

In lbc Wdsb Bordas. lhe Mnntgomery 1:50,000 Sbeel (16S) las bom 
pul,mh<d wilh bo<h • solid and drift edition; lhe memoir is still in prq,aratioo_ 

In Nonh ~ lhe Abetdaroc and BaJdsey kland I :50,000 si- {133), 
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mapped by Can:Hf! Uni\·ersjty under eomnc.t to NBRC. as part of the 
BOS/Academic Mapping Committee Programme, has been published. The 
ac:comp.a.oyl.ng me:moir is in press. A single, solid with drift edition of the 
Corwen I :50,000 Sheet (120) was published this yea, as part of tbe provisional 
series. Maps currently lo press include S-.!oo (119) and Cadir Idris (149) 
I :50,()(X) Sbeecs: the memo.its for both sheets arc also in press. 

lo north-cast Wates the 1:50,000 flint Sheet (108) map and memoir arc 
both io preparation, wbils• i provisional ~ltlon or the Wrexhal)l I :50,000 Sheet 
(I 2 I) is in press. 

Of oote this )'Cat is the appearanoc or Ckological Exausions in Powys, 
Ctntrol lWts, published by the UniverSity of \\'ales Press and edited by Nigel 
Woodcock and Mjchae.l Basseu. Many of the excu~rions descnbed in the au.idc 
are based on the res-uhs of the recent BOS mapping programme in the area. 

The l :20,000 bilina,ual map of Wales has once again been delaytd in 
press for fUWJcial reasons. but should be publi$hed in 1994. 

Finally. t h.Jvc lO report sadly I.bat the Directome of BGS have decided 
on financial and operational irouods to close the Reglooa-1 Office for V,hles,. in 
Aberystwyth on 1st September 1994. The geoto:ical staff arc to be traosferred 
to Keyworth and 311 futtbet mapping in Wales will be carried out from there. 
Opposition to the closure p11UlS has been volubly \'Ojced by public bodies, 
i.ncludirtg County and District Councils and the aeofo&icaJ community in Wales. 
Wbecbet a reprie,•e is p0$Sible is ut1eerttln at the time of writing. 

A reorga.o.isatioo within the Thematic Mappina and Onshore Surveys 
Divisjon, effective-from 41.b January l994, also means thal Wales will become 
part of a new Ceoual Enj:land ond Wales Grovp managed from Keyworth by 
M.r Tim Cbarsley as Re,&ional Geologist. Or GaJlois., the previous Regional 
Geologjst, is to head a new E.assem and Soutbet.o Eng].tnd Group. 

Enquiries about the pucchase of books and maps, or details of I.be various 
aspeccs. of BGS wort in Wales, should be addressed to lhe Officer in Cba.rge 
(Dr R.A. Woo:r,), Region,f Office for Wales, Bryn Eithyn Hall, Lla.n!arian, 
Abcr)'>lWyth, Dyfed SY23 4BY; Tel No 0970 611038; Fax No 0970 624822. 

Pubrications ((i.D. Miller) 
In .addition to the steady now of nups, memoir, a.nd specialist repons. 

tbe SGS also publishes a house m:ag-.aine, Earthw•iu, twioe a year, ind at 0.50 
a copy it is exceUent value. Issue numbet 3 (September l 993) was mainly 
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devoted to tbc role of I.be Survey in prc:widing me sciencific GJundatioos for lhe 
b.)drocarbon industry. Superbly illusua.ted, che fMil.Uine in-dudes for en.mp~. 
secl.ions or:1 coal bed methane, oiJ possibilities arouod I.be Fa.11::Ja:ads, 
mkrofossils, trphmchrooology, the l!oebll Trough and eanbquair lmanl5. 
The re is even a wclnating refereoce 10 the evidence for a tsunami that st:rucic 
the co3SIS of Scodand some 7,000 )'tatS ago. 

The (unobtrusiw,) a,gumeot of chis issue is prwy cl= • the BOS is 
vitally imporllUII for the "~" being of• major OK indu.stry. The same message 
•"""Jes in a wider CODltlll too from the Survey's Annual R,pons ror 199119'2 
and 1992!93 which ~n: published durinc the year. Even the moS< blinkered 
Tn:asory maodarln would SUtt.ly be i>n:ed 10 ccoclude that the SGS iq,reseots 
value for money afttt reading tucb sectioas cf lhe teports as those oo 
radioactive waste d.ispo$al. minenJ recoa.aai~ hazardous 'o\"aSIC disposal 
and grouod W3t.er pollution. And there a.re maay more get'IUI.I notes oo fot 
... mple, the Cheshire Basin study, the Upper c.ubociferou.s sedimenrs of the 
Srou.>o-Trent area ml """°' UK canhquab:s. 
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CONSERVATION CORNER 

There have been no spcaacu.lar ebn::cs in Lbc activities of the Joint 
NaaJTe Conservation Committee and English Nature - quiet consolidation after 
the turmoil of n:cc:nt yea.rs has been the watchword. The JNCC's main work 
appears to have been lhe publication of further GCR volumes, and those oo The 
British 'Tlrtiary \blcanic l'ro>tnc, and Igneous rocks<!{ sowh west E,,glo,uJ are 
amolli5t recent issues. At prices from £65 u:p lO £95 they a.re beyo:nd the reach 
of all but the weallhiest specialist libraries• which is a pity. 

Eng,lis-h Nature has continued to &i~ quiet support for geological 
con.ser\'ation in many differe.nt areas, winning some baules and losing others. 
Ooe example. is Parys Mountalo in AniJesey wbic.b must be Y.'C.U known to most 
members of the Manchester and Liverpool geologicaJ orpnisations. The 
copper deposiis here form the on.ly example of a Kuro.ko-typc ore deposil in lhe 
United Kingdom. and English Nature bas sue:cc~fully negotiated the creation 
of five SSSI's io the Great Opencast and another al Morla Ddu, 

English Nature•s many publications include &be rwice--ycarly English 
Ht.rllagt m.agazllle (formerly Earth Sdenc~ °"1.r-tnw/<»a). It continues to give 
advice and practical help to the. RJGS movement - for cump1e, modest support 
grants and half the cos1 of the RIGS Supporl Offictr post. The.re are now 0\-'Cr 
SO RIGS groups and reports of lhe activities of north wes, bodiu arc given 
beww: 

Derbyshire RlGS (Leslie Noe) 
Sioco the las, edition of 11it North \ltSI Geolofist, muob 1w happened 

io the Derbyshire and Pc.ak District National Park RIGS projecL Nearly 1000 
oew record$ ha\'c been added to our database or geological sites, work on a 
further 100 RIGS sites is well underway, and in September Leslie Noe \l,U 

appointed a.s the new Project DH>rdinat0t, caking m'Cr from Pauline Jont:S. 
"brk on lhc project continues apace, but nominations for further potential 
RIGS sites are required, as are volunteers, to carry ou1 fie.Id visits to site.s under 
consideration. Within the next sb. monlhs it is hopod to complete the database 
of aJI geoJog,icaJ sites in ,he coumy and in tho Pcu District National Part, 
produoc an educational register, and designate any remaining siLes as RJGS -
so don't Jet your favourite geological or geomorphological site be missed ! 
(For information please contact Mr Leslie Noe, RlGS Project Co-ordi.n:sroc. 
Uoieeni1y of Derby, Kedles10n Road, Derby, DE22 !GB.) 
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Sblfordshin RIGS (Keith Harrisoa) 
Keith Harriso<l and John Reynolds h.1ve bad a .,...;., .,ju, 1ID SmedlWJt 

al Cheshire Wildlife Trust. No further procrcss has been made at Oannis&er 
Quauy. The G.A. Curry Fund _.., apprcbn,si,-e about lhe safety of lhe si1e. 
Tbett """' still legal problems amocg the si,e ownetS. Colin Exley raniDded 
the CommJutt thal Professor aipe bad dooe much v.orit in the area. 

The Asthwy Mere Visiulr Ceotn: is open. Tbe G.A. Cuny Fund bu 
agtffll ID fund a geological displ,y board and nttur< ideas include • plogical 
trail on Coogl..., Edge. 

Kdlh Harmon and Don Sl,:v.2td - Willi Mr Poole. Lord S1>flord's 
Land Ageru. cooeemi.og the filJiD& oC lhe qu,ny in the dyke at lrJ&b]ows Farm, 
Swynnenoa. He "" uawilling IO ,.._ the dyke b<ause oC lhe problems 
of Dy-tipping. He would be willmg ., u,-.r lhe site ro, a fi,w days, bu1 lhe 
.... woold be probibiti,... David Tbompsoo n,porled lhu be bad - lhc 
siie in bis field trip fi>t lhe Britisb Asl;ociarica aad ,-u 11TJiat:1ioi:qg c.ontact with 
Lord s..!fonl. Spring and auOIIIIII m«tinp ~ held at 8........,., Quauy. 

Cbeol,i,.. RJGS and Roarnl\TCB (Till Smethursl) 
It b.u boeo a ,,.ry bosy year oo lhe ieoloJical fron1, and llww are due 

co au those eommioee members. field leaden, rccordeB and ""1Wllttis lor their 
help and support. As ~ as listing the most impo!Wll """ .. RIGS ........ 
buildmg up "Resource Folde1$" 10 include pl,olOcraphs and additional 
infoan>tioo. Trus Will be particularly useful fo• cducarior»I •'Ill m!ClJ>rmtlao 
woct. for wbieb •-e are rcecivins many more queries. Contributions are most 
welcome. 

RIGS members hn-c bcea involved wru, orpnising and leading 
ROCKWATCH .,....,._ some of •·hieb atUaC!Cd - adult than junior 
participants; all ha,,. bcea great fun. None of us will lotget the hoc<ic: and 
hilarions ROCICWATCB activiiy session at Grebe Hoose. wi<b Julie 
Mo1-X's r<ar-<:nd $1ickioi 001 of au old mine arfit .i Bicttn00 {after which 
we au bad a go!). or the child= at Llaoiolka wanll.,g ID..., ,wry piece of 
Ji cnescoae roe fizz. as wdJ as bsils. 

We ba,-. rais<d lhe p,uile of geology, UOI least at oariooal eveDlS oucb 
.. The British A,.sociarioo for lhe Ad,'IJJCt.mtlll of Scknce ud lhe nalioflal 
WATCH Edu<:atiou Coofe=ce, ..,;u, displays, laD:s. lkld CIClll1"0G$ and 
acuviiy seasioos. Other groups are wing our advice, which is a SUJ< ......,. 
of suc:ccs.s! 



II has beea ..,_,..i lb.at we $d up a.a adull 6eld smdy groqp. lllosc: 
~ io <his a.ad IJl)'QOC ..,illu,g 10 bdp ..,;lb ficld ,rips. ldivity ......._ 
rtCOnfiog or ~ of eilh<r RIGS ar ROCXWAICH shoald con<>ct 
T&II Smeol1unt •• the Chesl,in, Wildlife Trust. 

l.a.oc:asbitt (Christloc Arn.'lichl) 
A hnca:sbirc RIGS $C.bcme 941 euab!ithed 1:o Septcmbct 1991 wi1b a 

ccotnl 001l1lllinee dnwo Cram l!o;Ji$b Num, {EN), the LaDC2Shlre Cowlly 
Ccuncil (LCC) depanmenrs d Fdoc,tion, P11nniJ1g a.ad Museums. local 
coo,ull>DlS a.ad ll!WlUr ga:,wgi$OS. Tbe ,,,,.p ""' based initially " Clithcroe 
MU>CUm, tbc I ucashil"' ttmre of thc NIUOIIII Scheme for G<o1QJica1 Siu, 
Docwneowioo (NSGSO), wnh S!C\'e Thompson, the K,q,<r o( Oeology, actillg 
u c:o-ordhwot~ 

\\~ """' '1nunm a, - immodiale occess IO thc NSGSD eollectioa ol 
deuiled sii, l'000fds housed u Clilht.ioe a.ad °''"' 100 o( "- siti ...,... 
sele<t<d a.ad "'""'1'-.,.d bridly ., emb6$h prcscm coadition a.ad RIGS 
sniubility, Ill nrty 1993 abaut 100 sil<S ...,. snbttuu,d o, EN for RIGS 
=-c,utioa and f\mdu,g. a.ad IO LCC m desiJnmoo u Heritage Sil<S .,iJ!,io 
lhc a,umy wuaure plu. 

bi lune 1993 s .... Tbompsoo IJlOffll., Scuathorpe Museum a.ad !wxlcd 
a,.~ CO-()rd:innioa io Joba Jewiu ol I -ancasbirc Wildlife Tnm CLWT) which is 
now lhe •wnt:rtt.taa· "'J'Diurion i:tr La:acasbire RJGS. 

Ua..£ortmmcly, altboua,b the submi11td site re.can:!$ .-re su.il:ahJc fot EN 
r<eognmOG, ma.oy """' oat ><lequ,Je IO resist eera.in pwmu)i applioaooas. 
Tbmilre thc ori~izul 100 siies (plus a few more) are bein& NOCUmeDlcd fflll 
,ome <MUn"J"(I ro produa a sw """"1 more suiublc for phoama proJeCtioo 
a.ad with repn:t o, RIGS site selection guidelines. 

Local - i,..., as,mncd ie,ponst"bility ror thcir .,..,.. .,.... a.ad 
scJectioo -.ings are btlng held oo a r<jUlar basis. II is,_ hoped lllal lbout 
100 ,ir,s, ttpreSelllmJ thc ranc,e d ....;grapby a.ad struaures presem m the 
cowu:y. will be -y for n>snt>mission as LCC Heriu:< Si«, early m 1994. 
Tbe aatdl ,uneymg is beio5 done i,, a variety or prokssio,ul ieologisa, sucb 
as consulw,,s. pla:ru,ers and lacben. ond am:>1C11r members or the l..ancaslnn, 
Geologists' Assoeiolion and the Open UonT<my Geological Soci,(y. 

-'JI eoc,zies II p= are being dirffl,d II obWllillg !his pwrnii,a 
protection foe: RIGS. but W sul»equen1 vse and mrintrnaOC:e ol $4C$ a:od lbe 
msin& of poblic .,.~....,.,. oC -Josy are also bemg addressed. Then, ""' 

61 



 

proposals to publish a book of Lancashire RIGS trail '1Jides and provide on~site 
information boards and leaflets for about 10 suitable sites. Also it is hoped that 
a proposed ·adopt•a~roct• scheme, if accepced by site owocn, schools, 
societies erc., wtll help to ens.ui-e their cont.in.tied invoh·emenc once the RIGS 
ate colablished. 

Anyone wl.sbing co help wilh \he ~mire RJOS $clJc:-nie $hOu.Jd contae, 
Cnristino Arltwright (fll72 39022; evenings) or loon Jewiu (0772 324129; 
daytime). 

Greater Manchester RIGS (Simon Riley) 
The initio1tlvc to e:sta.blish Lhc Jon,c overdue Greater Ma.nchesler RJGS 

scheme, discussed ln recent issues of 7'it-Nonh 'Hhst Geclogi.Jr, has been taken 
up by the Geology Department of The Manchester Museum. Preliminary wort 
scaned in Augui;t and with the help of MGA \'Olunteers is beginning to take 
shape. County and district boundar.ies have bttn aireed with adjoining RIGS 
groups and, wilb the assistance of Lancashire. Cheshire and Mersys-ide, our list 
of criteria for the selection of sites is now complete. 

The Manchester Museum already holds ove.r ((I() site records, compiled 
as part of lhe NatiO!lal Scheme for Geological Site Documentation (NSGSD) 
and, as with Lancashire (above), Lhese records will provide the basis of a desk 
slll<ly to identify potential RIOS Sil0$. In lhe coming months "" wiU 
concentrate on identifying possible sites from this databai;e (and other sources) 
prior to t.mbarldng on a site sun-ey. Maochc:st.cr RIGS WQukl welcome aay 
additional information on existing sites or potential RJGS sites and any offers 
o( help with field worlc in the near future. Those interested should contact 
Simoo Riley, The Manch.cster Museum, The University of Manchetser, Oxford 
Road, Manchester Ml) 9PL. 
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MUSEUMS ROUNDUP 

Clitll<roo c:as11t Mus,um sucannbs to th• pull of th< "D' word I 

Clnberoe Castle Museum is at p.-.n a bi"" of activity wilh the 
immincDI arrival of ~ Mesozoic -- m=rul. The pull o( probably 
some of the mos< tllked about Tri>ssic, Jurassic and CrelaeCOU> animals bas 
firttUy rw:bed the rampans of Cli1h<roe Castle and i, in lhe process of 
bundtlJ,g a final assault, bopefully li>llowed by • .._,,i of th< pub!.:. The 
dispt.y material COOIC$ from all comeis of Ille globe, £ram Britain, France, 
Russia, Cbina, USA and Catwla, and includes • nest of si1 sauropod ras, 
•kulls of 'iiloarap,o, (cast), Al/""""1U (c:asQ aud l'Totoc,rotqps. There are 
many <><her Cl<hibits which are ccnamly u impressm: as tbe mills, including 
the maxiih and <law of ~ aod • section of badrosallr skin wilh ribs 
pushin& through. The wul>itioo wiU bopdully CUllce the )'DWliU visiio, O> lhe 
m-= aad in rum lead them iDlo olhe< pans of 1h, plkry dcaliQc wi1h 
Ribble Valley geol<lgy aad pah,oasology. 

The use of the -o• -.o.rd lus ccrwnJy received so.me exa.spuated gasps 
of "Ob 00< Iha! •pin" and "Look at them jumpu,g oo the Spielbe(g 
band...,"2:goo• etc. The ztwltiQn dut /unJ.fSic Avt received lase sum.met was 
mainly j,wifi<d, •ltbough lhe Diwp""'- frills and cl>ewicg sauropods, 
•loo& wilb o1ber intz,rpnotlli<lns, sboold poss,l>ly uot 11a .. been Id\ o, artistic 
ticcocc I The &tt is WI the ftlm 1w increased public ... .,.,.... - long 
e.uinct auimaJs which ore lhanl:fully 50mctimes display,d in museums providing 
a.ta inv:alm.blc magnet 10 visitors wbicb c:anooc. be ignottd. 

Oilliaoe Castle Museum doco 00< ooly review the local geology aad 
pola,a,uology, but lll$o 1w ou ateMivc local history Cl<hibitioa. The local and 
social biSIOry of Oilbetoe provid,s an insjgbl iDlo bcw, since the 11 lh c:enru,y. 
Ille nurte, 10WU dovclcpcd duwgh the Middle ~ and industtw revolution 
"' lhe pr=ot day. The fflU50Qm i~lf mi<les in lhe biscoric 17111 cauury 
castle Bouse built fi>< tbe S-.nl of the Loni of the Hoaor. The mweum is 
a>mpa,ari>cly acw having boeu originally set up in I 945 in Ille old bonluit, 

, treasurer's office in Cli!hetoe, but it w.s 00< until 1981 lhal the IIIILSO.llll fiJlally 
came co m;t in its pr<S<III localioo. Maay years of pbas<d ..orlt on the 
ttlu.Dition arcu hive provided the residems-of Oi.thcroe and rourisu coming to 
the towa: with a museum wbicb is certainly wonh a visiL 

The Wibition. which ti u.od.er coastrUCUOO at lb? p.resetll, is pla.noed lor 
opeoio&; in mid-May, \li'bicb will coincide with the hogrt.:Jsh~ Pala~Olflology 
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meeting 11 die Uruversuy of ManclJcs>,r, and v.-hkb is S<hcduh:d ., visit 
Clilheroe ~- oo ils se<ood chy. Tbis ci<hibilion o< •Mesozoic Mmri>r 
could "°' - b<eo put .,., withoot tbe io>-.lu.able ~ and 3'MDtt o( 
awcrW from the Royal Ub= M..,.,m io Bdfw •iicre Dr Alxln:w lcmn bas 
patieotly -- through the loao o( emibilioo alalCrial. The absaicc: o( the 
obllpioty ·o• ""rd bas, I llope, pro,•id,d solace i>r !hose who abhor the 
n:ttot brmdnle wblch lhls area 1w ddivoted ow,r thc pw yea<. R­
I will be $Urpriscd if Jwassic Parle 2 ~ oot proridc a; similar rush of 

atreotioR:! 

(Phillip L Mannina) 



 

MGA FIELD TRil' TO APPLEBY•IN•WFSfMORELAND 
(JI.st JULY 1993) 

Leader: Eric Sk:ipsey 

INTRODUCTION 

The field trip consisted of a trave~ acro53 tbe Eden Valley from west 
to east in the vicinhy of Appleby. The tra\'Crse started a.t the base of the 
succession wjtb Lower Carboniferous beds lying immediately be.low lhe 
Permian unconformity. This was overlain by Ptrmiao breccias oomp¢$Cd or 
clasts or Lower Carboniferous limestones and sandswoes ttansported by 0asb 
floods from high lands to the south and west. 

ln Permian times Britai.o \.lllS moving nonb from the equator and was 
roughly a.t the latitude of the present-day Sahara. During tho.,;e time$ the Lake 
District was a mountainous area while the Pennines would have been a 
relatjvcly flat roc;.ky descn. Between the two there v,-as a half·gn.be.n along the 
eastern stde of the preseni•day Vale of Eden, down.throwing to the west.., and 
forming a small isolated basin. The climate was very hot and dry, and hot 
eastetly winds predominated. Emsion in the U$l thus provided a sediment 
supply which deposited in the haJf-graben. The Penni.an rocks therefore contain 
rty.,Qrked Carboniferous material. The sa:rati1J1,phy of the area i.s as foUows: 

""'' hlrlitoc:liiDR & pup,ipliy --S~SQ/lds:IOllit ~to aid~ Duncfd.11- --Ede,,$- More bumidclimw ia which pbyal»:U fotMed WIO --cVlplrilie,I {mll:w.) ._,~ 

PMrilh s-ts- Ver, arid. S.Odunu~~ °"'--

11w iil14g~ </ Hqff liei 11) rhesoulh-we.u <f Appl-tl:,J"" IN B&2@. A footpatJ, Ja,v,a tk B62.(L) jlltt 
nortlr q' tM villag~ m llojf Bed in a u,,,,;h•ean dill!(:tiQn, IW.I: St't't"rol hwrdml .,anh olbtlg tJd.J 
ID 80/fV dJlft aJ &18174 » d-~ ftrst ~ ll'lff Q"'1ITY is M th~ Olh,r iifk <f the rood m 
616/MJ. 
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The lira dlJT neu to Hoff Beet is abool 10 _,.. in beial>I and sbows 
Upper V,sean .,,..._.. "'"'1ain by 6mes10on The PadSPe 6>om I 
nussi.e unll, about 3 m«res in beigJU wilh iroo swnm, and ~ 
n:da<tioo bands poralld ., bedding. Th<se were laid quietly in shallow w:11n 

The,..,.,...,_ an: bedded, ilbou1 0.3-0.6_,.. 1hick. and were laid wxler 
w:m:r, bu! with periodic ._._ Roets sotb :IS lhese provided I SWtte or 
,ediment in: Permian times. 

The itoo sta.io.irlg probably origiaales from the Pumia.n qodszooes 
oocdyu,a the Carboci6:rous rods, but mn>rbbly lbe ,wnmg ooly al'ft<:ls !ho 
sand$lonc$ and not Ibo 6mesb>ll<S. Thete is a dilfemice in !ho depth to wbich 
nxb ~ in:,n S!atflcd on eilhtt side of the Peonines. To me ea.sl saia.iDg is 
about 3 metres below !he l't.mtian, but., the west the mining= be ap Ill SOO 
meues (e.g. near S.,te) wbere grow,dv,-.r,, bas pcnruated bulls wilh latte 
throws. 

Wtll:ing oorthvmds from Ibis outcrop, fiISt op the diff w:e lheo dowo 
the dip skipc or the Carbon.iferom to lbe .oex1 scarp. the next outcrop consisted 
of Brockmn. This "U formed as a flood d<posjt when mai,ml &om !he -,I, 
.... euried along in .. - then dcposi!ed in fans consisting o{ lhiD beds or 
~,., lhnestoru, cluts in an iroo stained matm. They O<:<Ut in liomi-upw>n! 
seqo<n<e> which ate up ., 0.6meues lhiek. with coobles at the base !inin, ., 
sill II !ho IO(). 

Continuing u, !ho other • of lhe road, Hoff Qu=y (an SSSI) bas a 
Broctrun cliff about 12 me= hia),. The quarry ,-u used 10 ptO¥ide blocb 
for bu.ildmg pu,poses; !ho rock is IIIIICb less coarse 1h2n at die pn:,,...s owaop. 

Appltby 

l'tocm a, APPi«fl '11t4 ~ pGSIUlf ~ tM ca,,t,e "*.,_.,.am ~ - IN 116$4. 
"'6'rl.ulfomill~riptatadmd. ~0-,,,,b.cM'NN!llt:tflN/lititT~cf,wrl) 
opposiu A$J1ubr easiw. 111681198. 

The qu.ar,y is in a Yllllcy cut by the: Rn,:r Eden lhrou&b lhe fbrilh 
Sands1on<. The &tt is about twel.e meues high ml g;... a ClOS$ ,cc:tioo 
lhrougb bazdw> dunes. Tbc dune cross beddu,g is particulady well ,_ here 
due b> !ho flatness of !he qu,rry lace. Atolian deposlu cend ., c:cosis< of sand 
gmn sized pmiclc:s as,. minirntJffl becauJe die r:iner partides ceod to be bk,wa 
N2y. The red cofoumioo is due a coaling of bcmalile caused by -~ 
o{ iroa-l>o2ring gn,und-,,=r. 

A liule further norlh where !he cliff meets the river, latte mud cluts (ap 
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., 20<.ms ..,_) cu be_,. bl tlJo OOICIOp. Thou"""' NYC bcal "~l<l•Wn. 
clclica11ed, 1l>cA, - aloq b)I ,...., IO be dq,oolled h<rc bl a "-lllpC)<llt)' 
nuv1a>,~pha,<. 

Coupland 

c.--,.,_..,....,_,llt#M.Ul. ._,,,,.Ml}tllltl*Ad6'tftT(#At,lp'°""•*-­
,-IIJl(lNIJ,,JattlwA.640ltll,_.."1ftl/tff•Ati:tf•.UC. l'tii.diu,c,o/•71419'1...at:U 
-~O/Jl.•1--•<lfOl•--<f•-•11111& 

Tbc clil& in °""I< 0111 arc for"""' from ""'1ian dtpcoill IUld br,c 
surviYOCI bta.,. lhc roct 1w beeo cc"""""'1 b)I quartt«ariJ>& nulcb from tlJo 
,.uenslve locally occurm, lauhs. l!umlnlq Ille n.uer beds abole die 
boundlaa aurllKu lll01'C closely, ll>ey ato occ• ., awiA ol coanc ¢,. Tbcy 
are lllladunc an:.., Le.. fol'-"'41 - dune, i... pn,c,r,dl., anocllu, and are die 
......- n,maim ldl after 1o., period, ol cn>Clon. The<c dw,eo -.Id ll>Ye 
beta about 20 mcuu blJh. The qhw dip ol lhc fat< ol tlJo b&n:lw> ,.... 
abou, 30', which Is Lbc appml,,,.,e limlt ol ,ub!lhy of s:and on a alopc. 

nm -- forOIS lhc ... ratn,)<rf of tlJo Noni, Sta. Rouoded silb 
111w ..,;,b a dull ~ ol hcmatilc -• b)l lilica Is a c:lw>clerisdc o( 
lbc~ilhS.ncbton<. 

IJilton Villas• 

...,..,_.....,._,.,.,. .... ,.,...,, __ "-_,,.,...,n,;4,1•wn.,. 
.w. I t'-,t • .,_ (Hi,_ llttd) • mn, 

Tbc viii. Is INill oc lbc SI Bea Sandsoooe lUld al.- OC die Imo o( lhe 
O,r,r Pte1111inc Faul, Pu,lher IO die ,.., Ibero Is a.oodler llulL Bc,_n die 
tv.o Is lhc C,00, Fdl lolict of i-. Palaoomic roc:b. Bc)'OCICI Ille NOOOd 
floul1 ato t.c.,.u Carl,oallc""'• ll- - oo tlJo borizloa b)I Upper 
Cubociltmur sanduoocs and sllal<s. 

nu ..... -
,._,,.._..,.._ 111r.,..,,,,.,,,..,._,.,.,,_.,m.,. ...... .01m111 
-- ~ •/lltlllbdillt """* ,8tCL n,, I/IJlltliit/ltl • ...,. kt ... ~.,..,,.. 

The °""'""' is bl die llden Shlle.o ...,.,,vins ..... of ru>c Aod IO sih 
&ndc m1erbl ••lh duk orpalc beds "-• u lhc: Hlloon Pla,u Bow. Tlicoo 
hl~ been dattd b)I poll<n u bu>I Upper l'<Tmwi and ,o eorrc<pond 10 lhc 
Oftstt of mannie condit.oa.. ua W Dwh:lm atta, The bed, •~ •naJosous eo an 
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oasis in a present-day d~en. Plant fossils have b~ obcaioed from these beds, 
and they a« quite simiJ:u IO ear-lter Carbonifc·rous fo.rms. Ooe of lbe new 
plants disc:Q'o-c.rtd be.re is l'l1mCd Hiltonia. 

Vhlkfng ',J,'e:51 aJoog I.be river we go down ~~nee to outcrop; of ~oritn 
Sandstone. but these are flat-bedded. C.Onl.inu.uig a.lo~ the river a.notbcr 
outcrop shows Oat-bedded sands.,.,,. with thin beds of Brockram. Some of 
these conWD c.lasts of dolomitiscd limestone and basalt which '1t"ete probab1y 
dcrh-ed from the Whin Sill IO the east. 

FURTHER READING 

BURGESS, I.C. & WADGE, A.J. (1974). Th, g,ology of th• Cn,,s Fell Orta 

(Explanation of /:25,000 G,ologi<al Sp,dal Shw). HMSO, London. 

COCKERSALE, /. (1992). ~ Penrith WldSU>0fS or !he Ed,n Valley. In 
Dodd, M. (Editor). Caluland roe>:, and landscapes. Ellenbank P=. 

SKJPSEY, E. (1939). Geological excursion guide 6: The Eden Valley, 
Cumbria. G,o/ogy 'lbday, S, 175-178. 

(Jim Spencer) 
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MCA nELD TIUI' TO TU:I! FUJVIOCl,ACIAL OJ;!'OSITS OF Tltll 
WRllXJIAM ARRA (26th JUNE 199J) 

Leider: Hilary Oavlc1 

INTROOUCl'ION 

The so c:illed Wru:h1m Delta Tcrnice it lln arcu11e foarurc curvln& round 
Wrexham 10 1be cast and north. It consi,i.. of 11nd1. aruvtlJ and tills and In 
place, b up to 30 mecrct h,a,h, Three riven meandcir throoa,h lhe 1u·ea • lhe 
Dee, the Alyn 1nd the Clywedo&, The Rlver Alyn cull lllrouiJ, lhc ,.mcc ind 
Into bedrock. 

Over the )'t:ltfl II number of lhcorlcs hll\'C been prt$ent.od lO 1ccoun1 for 
h• (orm11lcm. fl wu orlgin11lly thoua,ht tO be ll wtttet-l111in delca, depG,itcd 1n 
the lnlc1 or 1 1!1tc by ~ltwntcr from the Welsh Ice. Somt-proposed that lhc 
lake formed becautc lhc met1w11tcr wa, runcUcd by tho Alyn Oor,p and 
con,troincd by the trish Sea ice c-ttatlna • barrier IO the cast. However, 1 dch1 
1hl• 1lzc WOllld have had 10 be UIO<llaled wllh I la,ae l1ko, evidence for which 
has never been found, Liucr Jt wit proposed that the rciuurc formed as a fin 
,ul>-ucrh1lly. More rtecntJy II hu bten ara:ucd that 1hc rwture l1 a composite 
product or many f.Cdimcnui.ry pl'O<lcs1cs lndudln,a dtllllic and fin ch1u11c1erbdc• 
wilhln h, 

8-0rnu Alrneld Qu•rry 

1'1t1 Q1111rl)' l111M dJsJdfil WJ,ld IWu II Uidlrld al Dor,w /1 """'"' 11/ Mt:Atpi,,o whl> ~.t /1fo, 
,umJ ,;JMJ gmwl, 711• 1Nff11ttt It°" tt.. ASJ4 lt)Ql(J ot J69'l1. 

The quury C.OnUt,ln.s Hnds and &ravels and 1hc balance of one 10 t.he other 
wries :across II. In 1ryloa co deduce the source of the sediment the rec:oinhlon 
or vtrlous lndlc:norJ is i111por1t1,n1. Th1a the prC$cncc of eotJ, &round down to 
•and &rain 1117.c p11riic:lc11 It ln,dlcallv~ o( \¼Ith Ice 1lncc 1hc trlsh Sea Ice did 
noc pass over co1.l•bcarina. ccmin. SlnillAtly the p.rt1ence or LAke Dlstrlct 
volc:inlct would prcwc an Irish Sell Ice sourec. However, orr:itlcs alone are-not 
dl1ano,1lc bccautc• many could be reworked from previous alacl:atlon1. It the 
rc11urc rorn-itd ii one lu~c f1n the scdlmcnc, ,hould dip dC>wnwafd11 ndially 
around 1ho t'ftn. btH If It candst1 o( 1 number or 1n,:.Ucr fu.n.1 1hc dip Jlhou1d be 
n\<1rc \·ariablc:. 



 

I ocafitv I 1 
In the toe of the fa.a there is mce sand tha.o a.m.i:I. with some. eby 

dl$pcned wilbm it. Deposia with bod> Wclsb IJld Irish Sea affinity occur beff. 
Dcposia af ooe ba\'e bttn ,,,._Iced in lbe ad'1111Ce af I.be Olhct. Aldlougb 
interpcetatioo is difficuh, because much bu bee-a quarried N'JY. it would seem 
lhll lbe coal-bearing so.nds an, .....,wed wilh I.be lasl adY>nce. Wbea the dips 
- plomd co I rose diagmn the md<nce tmls to suppon lbe idu of .... ,.,.1 
small fallS. 

Al lllis locality "~ saw wbat ,. .. probably I clwmel cut lhnlolgh sands 
C<lGWJlini JTOlllld roal. The clwmel wu filled wilh ~Is. The gt2"d 
ooruained roonded pd,bl<o, ,omc af wbicb rmsisu,d n( igneous inatm>J. 
B<ause I.be base a( lbe dwmd v.u slw-ply clefined lbe sand may hnc b=i 
ftotto. ll lbe time lbe SU<am COi wouiJ, iL 

I «aiirv I 2 
This locllil)' is in Ille -- co=r of the quarry which is matJinaJ 

10 lh• feature. h oonsisls wgdy of sand. I{...,.,..,, ;m-cls occur l°"tt in the 
-= so lhis may IICl 111\'0 b=i Ibo oricinal margin. but may hnc l!e<n 
trimm<d by an itt sbtt<. Laip .,... beds occur in lbe sands in lbe quarry 
Cacubere. 

Lqcaljty I 3 
Localiiy 1.3 .i.c,..,..i day rich Slllds IJld g.....ts iw.ed iop,d,cr. A 

disamioa "3S bdd oo lbe me of the """11 •lilJ• ID describe sncb dcposia. For 
Ibis 10 be I IJUC till it bu IO be p......i lhll it WiU depositod di=tly by i= 
There ar< lr.<UlcholC$ locally within the d<posi( so lbet< imut i,a,-c been ice 
aoar1,y. But beaus, of iu panially ~ 111111re lbe """ ·now till' 
miJb1 be more approprwo. Flow lills mm wben glaa&I mal<rial ;, deposited 
wilh the assistmce of melt ll,'llef IS the &}acler decays.. H~~--er. $0111C 

OiOrkets suggesi lhll ii is bc<ler IO describe SOJCb dq,osils as • cliamla u Ibis 
DlCldy ~ lhe c:oasti.,.... aad docs - imply a mode of fi>rmatioo. 

Grosl"ord 

The .,.. i, und~ znd is co,=:d by clwulds and bollows. The 
foocptlh follows ooc such dwmel &om wbkb the hollows caJI be seen. The 
sogostion i, !hat Ibis is a teulcd sutfa<e formod wbe,i embedded bloc:b ol ice 
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m<l1"d near lhe edge of au i« .-_ Maay of the local people bh,,.. Gresion1 
Collie,y subudeoce for Ibis und1datirJJ< bncfvape. <Omelhinc .,1ikb caMO< i., 
cuwdy doo,un!Od. 

A5 the koald>oles ,.'tllher o,u a p<riod of lime ,:bey lorm roonded 
bolJows. The hollows m,y be -~ or wclklramed dq,mdl0& oo 
- cbey UC uoderlaio by clly O< by saad and -'el. Those which an, 
1A'lterlogged possess distinct pwu and iDsed cnmmuniries Ind fix dlu reason 
""1: bml desigmial u sssrs. (\Ii, ..,.-ed - of the well-dralncd boo­
., lhe leftband side of lhe loo!palh ju,< bmfe a stile.) 

MarlO<d 
__ .., ___ .,,,_,., __ n,,-,_...., ... ...,,, 
II-,< Rnga -,.cij11/J dtt:apqowya,., tdl&. loitt, dat<M A-ffl ~ J4tafot,J. ._ l'a71II 1,(/t 
ID pvt MJT w JQ/1,.ay Mdtt'. J.11561 Jbjod Sa,d lfl la MWS. ,aiJt,,,g a;.J. -

This old qw,ay ,.,. • deoobte area Ulllil 1979 wbon lhe local COWICiJ 
l•nds,aped ii ., a.ate • wildlife pad.. Climbiog up lhe Sleep ~ of the 
i,rm,r quarry ,;... a view across the Aly,, Gorie ., cliffs of glacial materW 
oo lhe Clhet side 11 S-mg,tt. 8- we <w1>iond nc,., lills, deri,-ed ITOm piaJ 
..,....i,. consisting of abom 30,; day, 20,i; oilt. 30'il sand and 20'il gmd. 
The .,.,. bctwceo !hi$ cliff and lhe Alyu has been quurind !or sand aad gravel 

Smirtt 

c.c'.ut ~ftoa MD,fotd cm tk o/d,UU • 1tonal.. Dira ltft • k BJJ(ll~ :i(IIJ,J:ri &di elf 
dtb., ,,,_ A,lpt.. 1lt- ,-..u ,o lib ,-f.'wolir ,pa:ny ii .st J#S6J. 

This loali!y is • pamally - - and """'' quarry also plltW]y 
us-eel li>r tippinJ. Ju cliffs -. lho!e seea ..,..,.. the Alyo from lhe p.......,. 
loc:alily. In ils bigll - lllick illh ... be - and cbey p=ide e-nd."Oce of 
the so called Uay read..,_,. wbld, occun-ed - lhe end of lhe bst Jlacial. 
There an, also thicl: ,,...is whicll «- 1cspoud ., the melting of lhe p~ 
ic,e st,,,e,. Apin evidence <an be i>und to suppon bod> a delt&ic 0< a &o 
cnviroomeo,. suggestioJ 1h11 the btutt is a composite. Uofonmwely. 
-~ lhe qu>ny laces an: qui1c WlSUble aad du,;crous so close 
cwnim.uoD is DOt poss,Dlc. 
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c.....,,11& P.mt 

hocffd ~ _, °"'1trtJDI • tw ,-ut OIi * 8$4$. 11llt 8l10lltCt a, lb pod & a J11J1'. 
,al 1M CWT,_, r.u,.-., fa:- 11w /,gt Jutd .d4tt "* il"N.i':ftU. 

A1 chls locality, which is a public parl:, "" ,ow Ille remab>s cf lhe 
G"-,Ot esttr. AhholJgh modl or chis w been remo,,,c1, i!S 1me c"" be 
mck 01K witb the remaiaiD& edge-disappearing sreepfy inro a wood.. This mast 
b.tve been riHmcd mb-g)xially od is lherrim the b<$t incficalo< or !he 
P"""""' of ice in !he area wbeo !he Wredum Delta Tcnott w.u ~ 
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MGA FIELD TRIP TO CBUNAL, NEAR GLOSSoP 06th MAY 1993) 

Leader. Paul Sddeo 

ll\'l"RODUCTION 

This ..,._,.,o., eonsisa:d of I siA mile cln:ulu ".Ik Sl>rting io GJos.sop 
and caltiog io Cbww, Pl.ams""<!$. Cown E<lge, Coombes and Cbatles!owa ca 
routc. fi offe<td pa,,oramie vJc,.~ ol the ,.,...,,.. flanks of thc l'l,ama,e 

Al!lkliae aod n:la!Od suucums, more "'°'"' landslip """'= and - thc 
ioflueoce of the uadcrlymg g<ology ca local history. 

Tbe Naam.cia.o rodes in the atta dip to cbe. west: and are pan of a large 
a:otidinat struCNJc iD I.be Peonines. Streams in the ma Dow a.Jong the suite 
of the "''t'St~ipping beds, or down dip. rcsulbng in a. lattice--lih: dnir.a.gc 
pam:m. Where sutams flowu,g down dip b3w: CUI duough clu: dunblc 
gri""'aes, a llU?QW JOii" has been formed giviaJ rise IQ QSt flowing ._.,,,_ 
11 is i)r this reason tba1 mills wett origi.oaUy sited bere giving rise co the towu 
of Glossop. 

Glossop to Gnat -

..Q:m or No,foA Sq,,ts,t bl G.bmp nm ""'" ($K OJS9'1). 1Jk, ,c,,,u ,oa ~ a:loq-l4t 
m,lt .h« befi;,,c nimi,q JIIMA "' SK (},tf(JfHL Jau o uriu t;p(l(ptlllu IJltiJ ~ t1tXb 
'1flle' 1M W » «#md «. a.z lJol,t at·~ Oll92$. 

The lcodt< painJed out tb3t an id<a or the undcrlyiaa JCOIOJY of an area 
can olka be <>btaincd t,y looting u thc smoes used in local t,.,;tdinp <l.ro<md 
Nori>lk Square lll3ll)' or - an: buill of coarse ..... .,.... quarri<:d locally. 
k I.be rail'-'11)'5 deYek>ped il became pos;siblc to bric& a variety of buildUla 
&moes from funhet afield. so ~-er buildinp bave beta built from more exotic. 
Sloat. Whca first qu,,riod SIOOe is "gttc0• and accds 10 be seasooed IO allow 
lbe water in it to filter ouL Tbe wa~r atrac:ts salt, with it which are lelt 
~'Uds the surf.att of me s~ hcJping co $W it. 

w.Jl:ing casl aloaa Higb S1tee1 Eu1 thc pany obser;<d the lon:court or 
the H0ttwd Amu wbic:b tus been cobbled wis.b stooe Jets. These a.tt a.J~2ys 
laid wilh lhe beddu3g vcrtnl IO P"""'I spallu,,g. Jus< a l:w yaJds l\uthct 
•loo& lhc road • row of old a>el>ga b.Jvc been buil1 ush,g """" atraacd from 
a. small qw·ny behiod ia I.he Kinder.scout Ori,. They are tiJcd with thin mac 
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slabs. TIie quury bas now be<a built <M:L Crossmg .,.., lhe road, cros> 
b,ddu,gcanbe....,inlhep,ecolw,wol1b.!Jebou>e""""""bJ~ 

Tu.raiug 1iUUtb utr the High Sua:t., ,ha tcll4Ca cau be. liClCD in Olohup 
Brook. Duru,g lhe lut glaciatioe aa ice,_ ..........i ,._ I •-.hi .... PWn and 
l"'5bed easn,ul, 10 this area. Al this time lhe sea-leYeJ ""'1ld ltt\-e dropp<d 
causina streams and ri,,:r, 10 cut dov,,,,....,,i, lemng lhc old flood plains IS 
tenoca. 

Ascmc!io; the bill lO the south then: an, vie,<s of Wlutlicld dowo lhe dip 
slopc IO the -. This is in lhe io..tt leaf cf tbe IGndascout Grit. The ridd 
"21ls betc are m2lde of thin slabs-fl couse sm:ktooet. From ht.re desc-eod ID 
Gmt Hok. 

Gna:1 0o&e lO Plalnrteads 

tlPJA _.°'°"1'• __,,,""'°" ,ojw,INAQ4. ~ --",cab,q'llrtA6U .->O!MdfllM:a_,. 
(# c:n aft;,a mx:t ot SK Qµ9IJ -'tidt ~ 11>""41 ac. bfli:,,f ~ a,~ 

Al Gan Hole then: is a small sueam in a cunod "llley, which looks Im: 
a pc:ial o=flow c:b,nod. Some J1>cia1 etraOQ oca,r in lhe bod or lhe 
sin:am.. The suggcman is tbal there ~ a glacial lah oo the Shale Grits 10 tbe 
..., and coerllow from this CUI the-• AD of lhe ea.rliet ~ 
dainage -Id ha,-e botfl nonb-somh. In the "1.lley OUICttlpS of the rouse, 
- K.inders<oUt Gril dip """ abool JO" md repiua,i a delta $}'S!Om of 
liver·bil> 111lvial dwmels. 

The A624 is oo lhe dip slope of tbe appcr leaf of lhe Kindt"""'°' GriL 
Tuming off aloag tbe film> uaclt fagmcals cl "Glossop Obsidlan. caA be _, 
oo the '1ll'face. These ate aw,.made £lasses, probably fl'Oll1 local kilns. 

A stttp sca,p sklpe is seen ., the •ut which is aused by anocher grit, 
the Rollu,ponh Head Ro<t, af!hoogb only shales can be ,-. Four marine 
lw,ds occur widm, tbe $bak. Abow< die Holli1Jr,of111 Head Roa lherc is 
_, slwe. lhcn the Clu- Gril forawla mochcr scarp. The Chmworth 
Grit is unusml in W1 current bcdd01& iodic:atcs th&! it ~ derived from the 
south. The HollmronJ> H<ad Root doeo oo, penis! la!a31ly and probohly 
rep~ I chmncl 



 

Plainsteads to Cown Edge 

From Pla/Mlt1MU lilm tftlJt l:J6IIO A,1,ant's Read, Mill fft;lt.,a/ NiNJmJ ,anlt •• ntm ltjt OI SK 
Ul191Jp C-. DJ:• 

Oo a clear cb.y (!) Kiodef'SOOot can be iCtD to the ease. from here. The 
Klodcrscou:1 Gri, on Kioduscou, can be seen to be fl1u-lyio1. bus a1 me 
localities abo\•e it was seen w be dipping west. This demonstrates the large 
Kale anticline of the southern Pennines. The view co the south sOO'ilt's thal the 
wcst~ippil\g strata change co an easterly dip • rormm, the Goyt Syncline • 
he>-Jnm tlirring. 10 the west llpin - the Todd Bt00k Atltkllnt-. 

The rocks here arc Namu:rian, not far bclO'N the lov.umosc Westpballa.n. 
and arc uansition.tl into typical WC$tphaHan facics. nus thin coal seams oocur 
and remains of old piis uc be seen in the lmmcdiatC area where the SimmoodJy 
seam has been worked. 

Al lhe summit of Cown Edie $mall, disused quarries occur in &be Rough 
Rock. Large carbonate concretions can be Couod at the base of the bf.ds and 
these are lhough1 lO be derived from lhe calcice from bivalve shells. They can 
be up to one metre across. 

Cown Edge to Charlestown 

Cominw Ol'tT ,ht IIIU IO ,,w •4' Joa <I~ TI,m "'1/ffl-tOSr .., rhit palt IO rrjOtlt 
Mflllk'~ Roo4. 1V:.U J011:h-ea.u alott& rile modjor U'l.'t',o/ lulndfed }'DrdJ Ihm dcsu.NI W1dtdf Nt;rb 
"' °"11~'1. 

Al Coombes there is a view aC:ro$S th~ La.ocasbire Plain aver ~tSJey 
and Audeosbaw. The!e is a large landslip caused by the weig~t of the Roo~ 
Rooc on the shales beneath, possibly lubricaC<d by around wa~ from a nearby 
fault with rotated blocks. BouJdu clay within lru$ indicates a pos1.-glacial date 
and polleo aoslysis gives a probable dace o( about 5 .000 BP. 

FURJBER READING 

SELDEN, P.A. (1991), Itinerary IV. In Eap,, R.M.C. & Brosdbursc, F.M, 
Ge.olarf q/tht Manchuctr ano. Oeol~ists• Association Guide No. 7. 

(Jim Speocer) 
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MCA FlELD TRIP TO SOUTH CUMBRIA (18th APRIL 1993) 

Leader: Tony Adams 

INTRODUCTION 

The purpose of lhe trip wu to Jook at Carbonlf,uo'1S limtstoaes and 
yoi.:mger sediments in the area of Keots Bank and Humphrey Head. The· area 
was fiJ$l described by Garwood before World War I, and laier by Rose & 
Dunham as part of the.it work on the hematite depos.ils of South OlmbriA. The 
Carboniferous Limestone sedimeotology has been srudicd in detail by Tony 
Adams and ruearch studeots, Ricllard ¼.ughan, Andrew Horoury and Abdel 
Aziz. More roccndy the BGs bn re.nC'WM interest, but there is still DO BOS 
sheet of the a.tea. 

A sequence of Carboniferous roekJ OYerlies lhe SiJuriu unconfonmbly. 
The succession dips gently in a generally eastward directioo. A s)'S,tem of 
approximately north-$outh fauJts runs through the area causing the succession 
to repeat. One of these occurs on the western side of Humphrey Head aiving 
rise IO a sccep cliff face. 

Guides Fann 

n.,. k111t boM .nistion tum riiJtt a."U/ -4 spld/J Wllil 1M. rOIJd attw$ ltft. n,111 right Offlt> a 
J>«pod,.. ~ $0110t utpJ. CMiilTW pa,aJW ,it dM mitttay, onm a lalu, Wl1il a l&d 
mnlffl8 it reodwd on 1/tL ff&},L Cott tire IOS/way ~tll co" Oltd '-l!'Jl t. tM c,ppn,iu dim:;Tia,J 

{.SW) aWII&' dfe sAon lll'Uil ~ lilwMVtU J'OCtj- a~ tWJdt,t4 (40/'761), 11tit l«oliq U °" th( 
o;,pt'»lu lllk t( dN IOlli.;uy JI> Giidu lirn11. 8'J Mkd btatw.i~ 1M M~ B:iy p,ltk lrw1 
tht"tt. 

The rocks here a.re in the Upper Urswick Limestone which coo.sises of 
C}'Cles of limestone and ,'01canle ash. The surface below the YOkani.e ash tS 
bcstic.. One of tbe features here i5 the spotted limestone (or p.seudo-brecci.a). 
These tighl grey limestones p0ssess duker grey pa&c.hes wbicb arc gcoeraUy 
thought 10 be caused by biohltbatio•. 

Duriog Carboniferous times the arta was shallow marine and ln a 'NUtD 

climate, rather like the Bahama$ today. At times ii was exposed sob-aerially, 
thus a.Uowing che developmeoc of katst and me grOW1:h of vegetation. During 
this phase ca.lcrttes dt\<t:loped, caused by tht high t:\'ilpOtalioo in the warm 
climate • raU) \\'ater Oowed lb.rough the ground di.s.solviog carbonate, which was 
then dCJ>O$iled where lhe water eva_ponled at the 5Urfacc. 
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SmaU faults tun approAimitely nonh-south. One of lhese. examined by 
the pany, "WaS marked by calcite veining and hematite Sll.i.ns. Approximately 
at ri;ht anales to the Une of this fi.ull calc.ite--fiJJed ~n tchtlon tension gashes 
could be seen. The limestone here contains only a few macrofossils (c.. I~). 
but the.,~ may be as much as 30% mic.rofauna. Tbere are some 1:arge corals, 
bracbiopods and gastropods which probably lived on the$C sediments, bul are 
generally not found in life position. 

On ooe .surface there arc circular mounds with boles within up to 0.1Sm 
in diametre. Their calctcte, rims bad radial markinp, and the-insides are lined 
with laminae. These are interpreted u tree- roots.. The holes represent the 
posidon of the root and the radial marks an:: the rootJcts. When the tree died, 
carbonate rich water pcneuated around the root forming the Jami.Dae. The 
centre roued away and was ln-6Ued by mud which has wca1hered out. 

Rougholme Point 

~ lM B$277 ~YJ:tk.ardJ <N4 Qf KtllU &,it tll'°'41lt Af/l~t~ ond ttinl ll'jt buo o laM (382·7$1). 
CMtink~ along bl~ tJlld (.n~r th~ IIJilwtry. 11m, 1qt ar )1'nCtitJ11 tQ Humphrq ll'°"- Co11 MO)' tu 
po'fktJ at J9fl7,t/Q, Wilk w<sn.Gnl on tht s«rward s/tk((tht coaual dtjencu ,o rOcis at 3117'1. 

Tbjs is lhe only exposure of the Permo-Triassic Broc.k:ram in south 
Cumbria. although it i5 known from boreholes elsewhere. Drilling by the BGS 
here pro\'ed a 270m thickness of Brockram underlain by Namurian. 

The leader bu examined tbe clasts in the Broelc:ram congtomerare from 
lhe borehole; those near the surfaoe arc limes.tone, but thoie dccpcr down are 
basalt. This suggestt that the limes.tones were covered by \'Olcan5CS, and the 
Brockram records the weathering of this. They were probably locally derived 
because the clasis are sub-angular. There are also intra-formational clasts of 
Pcrmo-Triassic material. The bas.alts are late Dinantian (Brigaothrn) age, and 
although there are none-of this aie exposed in the area now, they do occur on 
Lhe Isle Qf Mil<L 

Many of the carbonate clasu have hollow centres. A possible explanation 
is that they have been dolomitised by percolating grouadw.uers: prooccding from 
1be outside, but ceasing before lhe whole c:l:1$tS was replaced. Subsequent 
ground\\'3tets ha•,e preferentially dissolved the calcite-c:ores, caki1e being more 
solubl~ than dolomite. The magnesium ions necessary for lhe dolomitlsation 
probabJy came from bypersalinc fluids dc,rivcd from beds lajd down in an arm 
of the Zechstein Sea. 
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Humph"'1 Head 

Rdratt llllF II) 19fJUO, ._ ~ ... ~ doq tkfo« if tN dJf at ~ 
II-. Oft/Wwba,~,otmllo(tltdlittftldlll.,.._~ 

Waiting aloog lbe loo< of die cliff it csn be s=i that I.be c.-!y dipping 
beds of lhe Ur>Wick Limcslooe bve bcco clJ:>a<d sieeply -~tds ., lhe 
""' by a faul1 bringing the Bnx:tnm beds dow1> IS seen u Rougholmc l'ool1. 
There ate di 1>C1 se<'ffll faultS. To th< v.'<SI of lhe cliff th< )'DW'IC' Gl<asmn 
Formatioa. .. pn,,ed by fossils. c:aJI be seen. 

A good ewnpk of a hummocky pw,obmlc surface co,=d by clay 
can be SCCD in this UCUoo~ Other cootxu ate DOC beddin, pb.llCS,. but prc$,SW'C 
sotucioo At&ees. Tbe$c occur within ~ 1imcstooes.. Tbc .sotu.bffity of 
Umcsr.one. increases with pres:su:tt-. so that at poims wbcre pressure ""35 

puticularly mlmSc lhe limcsume bas dissolffll. Because any impurities in Ille 
origuw rock arc less soluble th<y arc Id! behmd llloll& lhe p......,. solution 
smfaec - caJlod a 51ylolite. This p<ocess can ooly D«llr wbco !here io ,,ill 
porosity ia lhe rock, 50 that ffoids can ttmo¥e the dissoivcd malcriaL 

FURTHER READING 

ADAMS. A.E., HORBURY, A.O. & ABDEL AZIZ, A.A. {1990). Coatruls 
oa OiaaoaaD sedimenWioa Rl somh Cumbria and S11rrounding areu of 
oonhwest Ellglmd. Prr,cadinp ofth, Gwh>glsts' A.uodadon, 101, 19-
30. 

ADAMS. A.E. & HORBURY, A.O. (1989). Tm, JOOtS oo a Dilwllian 
palaeolwsL hocttdings of th, YortsMn G,o/ogu;a/ Soci"1, '1, J45-
348. 

ADAMS, A.E. & WADSWORl'H, WJ. (1993). The Rumplu,:y Head 
borehole: evidcoce for Carboaiferou:S vulcanicity :md Permian 
dolomitintion di the SOUlhem Late District. C.ological Jauml1l, :U, 
lS9-170. 

ROSE, W.C.C. & DUNHAM. K.C. (1977). Geology and b<nutitc deposils 
of south Combri3. E.cDIIDfflic Manoln ef d,e G,ologia:l Sun-ey cf GnOt 
Brit/an. 
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JOINT MGNOUGS FIELD TRIP TO ECJ'ON HILL MINE 
(28th JUNE 1993) 

Leaders: Geoff Co.x, Alistair Flemin1., Jill Smelhurst 

INTRODUCTION 

The South Pennine Ore Field hll been famous since Rom.an ti.rnts for 
production of lead and zinc and more reccruly f'or fluorite and barite. Coppt:r 
deposits are limited to a few locations on. the western edge, the. principal one 
bein& Ecton. The copper and lead deposits there have been \1/0rked over lhtee 
centuries wiih minin& being at iis peat in the J 7th century whco Ecton was one 
of the largest copper mines in Eu.rope. H°""~r, minini ceased cbere in 1889. 

Ecton lies in the SW corner of lhc Peale District National Park and Geoff 
Cox owns the mine-with its buildin&"S and some of Lhe surrounding land from 
which he runs a srudy centce promoting links between schools and the mlniog 
industry. The ceotre is used at weekeods by hundreds of A-lcvc.1 chemistry and 
geoloay students Jed by volunteer ttaeberS. 

The Educational Centre 't'Cry tirully organised a similar srudy day for a 
patty of MGA and Open Univc:,sity Goological Society (OUGS) member.; whi<:h 
started with an open air tBlk-by Geoff Cox oo lhe rUADing of the centre to.aether 
with the rnining history and seology of Ec1on. The party Llien $plit into two, 
half going into the mine, while the rest of us bad an al fresco chemistry session 
with Alistair Flemin.c. Small samples of minerals were ttsted in solution to 
prOVe the exi:Uencc or various clements such as copper and iron. This V.'3S fun, 
but then we had to work out the equations l The two parties lhen sv,-apped 
helmets and tamps for acids and things and tho second group wen1 into lhe 
mine. It was actually a horizontal adil (nam¢d SaJt's Level after the origfoaJ 
exca••ators), so the waiting v.u &.i.rly ~ aod the cool i,nsido the mine was a 
bissful contrast to the heat ouuide. 

Mine.ralisatioo bi:re occurs as ,,efas, both eross~cuuing and parallel to the 
limestone bc:ddin&, but also as large, jrregular, verticaJ cavity filled deposits 
caJJed pipes. Salt's Level was cut in 1804 to gain aCCC$.$ to Ecton Pipe from 
new dressing 0oors situated 40 metres aOO\'e the rivtr lc:\•«:I. ft prO\'ed a nice 
little earner for the Salt brothers wbo were able to buy .a farm each from the 
proceeds of excavating the 70 metre runnel. 

The leader explained much af inttrest about the ,eological structure and 
miniog history as we progress.ed deeper into the mine. For example, we saw 
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madcslefibydrlllsteclswhkhlud_,hddbya,.,.,_membe,oftbes.Jt 
family, Ille $lttl$ l>eiog dri- in by .i,.,...., -~ of his blher aad uocl< 
guided by ll;Ju$ of lhe ta.t ,p.uk • COJldJes were cxpcosive I 

E,..,rually v.-e reached - Pipe whlc:h had beeG worlo:d '° clcu by 
the IIWlOff th>t I .n,111 sollllioa S1ainiog is Ille only evidence of miMnls left 
1DC1ay. (The Slcd mcasuriJic "I"' iw.,ioi me in lite pipe_. being """' by 
mining suney szuderus who ""'CC carryq oat a field exercise iD lower Inds. 
of lite mine.) We v.-en, l,d c1o.,,., lunhcr - die dimemiam of whkb 
¥3ried aC<Otdini: lO lhe rnaclrlnery ...n.ble u die time of m:a,'ltion, and 
emerg,d a1oocn Ill boo, 1a1tt in time mr • c1c1;,.,.,. al fres<o lunda proYKled by 
lhe~ 

The an of jiufiog &lid buddliag ,.,.. lhec uplaincd by Tall ~-bunt 
The Great fa Rxe bad oodlill& oo die llealll e1Iott whid> resulJtd in Ille 
immediate scpantioo of diff,rcnt minual Jn1ins •sil>I some. gunetit!a 6tu:d with 
- sws. plastic <Oolain<n. mmy willin& hands, phi$ "'""" and gnyity, 
al COIJ($t, 

Jill S-i.orst lh<o IOOI: us on I field "1lt up die bill put a 5llUll smac 
building. the imncr c.,plosives "°"'- Ec:u>n - lhe sue ol the earfie<, 
rccon!od osc ol oplo•hu in British ll1ilili,g. Waiting aJoogs;dc d,ystooe ,.311s 
v.-e .,,., mmy cwnpl,. of Ille d;ffemll flcies ~ iA Ille Lower 
Clrboaife:£0u$ lhnesumes of the nu. The MiJldale lirac::51,i0iDe ran,es from 
light and ,pany with llbundalM ctiDoxl lngmecu, IO line grained &lid black, 
inlcrbcddcd with dun calcaJWUs illales. Eaon Umes"""' U.S unconformably 
oa Ille M;lldale and m,g<$ from gn,y biospviJc lO cakateow mudsulot. Al 
W< ,.. rcacbcd Ille - a( the Ecu,n ll>d ~ pipes with lhelr usociatod 
spoil heaps •tith oo close ;nspc,:,;on =led mll>Y miDcr&Js and fossils. 

The .,.. is """" '" ii$ high cleirec of i,ldiog. a:uiburable ., tile 
Variscan Otogecy. In fact the whole ol tbe hill is a ll!Je antidiDorium wbicb 
piw,,.s 10- 10 die NNW. Muvcllous =mples of lltis mld1"' were_,, by the 
io,dslde st Apes Fold. Unfomuwdi; then: ,.,...., time lO stelch in the 
mlssiog sccdon on lbe handouts • perhaps anotMr visit ? We finishtd the day 
by eumining the cemented screes Jormed u a res.ah of $01iftu.tion in the late 
Pleiswceac. 

II had b«a a thoroughly ~ and enio)- day lO be highly 
r=mrneodM 18d .... I cm1it lO lbe vobmtary efforu of all al the E,,oo Hill 
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BOOKR£\11EW 

Tho Isle of Mao. Tt<VOr D. Fotd. Geclogjsts' Associatioo Gwde No. 46, 
1993. £8.50. 

-nis. is a mosc wdcome ldcf.ttioa ro the G.4 series. For too Joae lbe Isle 
of Mn lu.s b«u a$mwbly a<Jlea,d by JOOlolical omhusisu. Just u Anu 
is a mic.rocosm of the Scaui.sb Rfgb\aocfs md Wands. 50 the We of Mu 
repn=rus Cumbria ill mioiatvre 111d is ideal for loag - field tripo. fi 
is "'"' tb31 dcscrip<ioos oC tbe J<O'°IY .,. 1101 plemilul; &fit,- LamphJ&h·s 
massive 1903 Memoir there ¥-as little unol Simpsoa•, papers in me 1%0'.s. Bot 
T....,, Ford 1u.s cmng<d all tb31 by - """"'b ..,,k, by the fi<ld =niolls 
be bas l<d and GOW by lhl• Guick. 

Becanse cf !be paucity of athcr """"" material !be oulline of !be lsbJ>d's 
p,lop:al hisiory is loo:,, lhan is cusaoawy • some S2 pq,os ill all. Theo 
lbcn: an, <ipl eu:dleol ilinttarit$ b<giMiug witb lbe Ordoric:mn M,,,. Slate 
Orovp and cOtJlirwin& lhtooJb lbe Caledooian gnoiits. lbe mic,s and 
miDeraJiso<ic,,, tbe '!Dc,,oni,n p.,cJ ~ tbe ~ LlmeslOoe 
(ilild Saric« \bksnics) ro lbe Tetliary dyt<s and fmlly tbe .....,...., 
Qoa1emary dq,om, of tbe north coasi. Theo follow lluu pages of references. 
Tbe$e an, very filJl lhbougb Ibey migl,t permps lm-e iocl1lded lbe greal 
Geitie's dacripcioo o{ lbe - -.Ucs wmeh be poblished ill IIWl ill Ille 
,ccood ,oh11"" o{ 77t< and<nr -,,,, if Gr,a, 1/riuwt. Altboujb pre-pillow 
mfl aod pn,-h1-.locl..,;,,., <Jcw,'s ......,,. or Ille .,._., be condw:trd wilh 
Lamphtgb m>kes insuuctivc and =rttiou>c radioa, 

Tbe Guide coalains many belp(u) line dnwiogs mod ir, addition 37 bla<t 
aod wlnlt ~ T1lc l:uscr are wwu,J in lhe 0A series aod •n: 001 
<ftlirely SUCttSsfuJ comp=cl wilh me $1>""4id coloGn of lbe ftaol aod back = There is no CorutotS p>&e; on fir,u,e 3 lhe outm>p$ of lhe &mile 
Slai,s aod lbe Calcdonian JmU"" a;,poar iodistinguishable; aod 1bc rn:reuc, 
ID Coop« & Molp,,ux (1990) oo -9 is 1101 included in lbe Rderences. But 
lbesc: arc ui'mlities • buy lhls =llcm Guide and gu younelf ID r,1,.,1rnc1 
OCX1 SU.mmtt l 

(G.D. M'illcr) 



 

PROCEEDINGS OF THE UVllU'OOL GEOLOGICAL SOCIETY 

1992193 SESmON 

1992 
Sq,. 11 Loggukads by Chris Palll. 

oa. 6 TIie Ptesidcmial Address by Dr RodDey w,..ht - ep and ,,,,_" tn 
thl Alps - o gr<Nravtru. KOG. T=·• and Boo. Sect<wy's 
n:pons. 

oa. 11 n,, HERC Nonb S<a Projt<T by Munn Prcs1oo. 

NO". 10 MtchanJsnu and CCftW/UfflCU ef rripl, jwsrtim JUbauatcri in <M 
sOflthnn Anda by 5.,.. Flint. D:m: Prior & - Slyles. 

N ... 17 l'r.lcrlcal Session at Liverpool Jolul Moo= Ullmffity oa FOSJll.r 
l1l.'ld tmironme,u w;m I oe Crossley and Cb.rt: P..filsom. 

Dee. I Th, gtolor, cf """'1'0I dlsasUr, by RQs Todbun1tt. 

Dec. 8 Th, tto/oo ef G,n,,a,, ,.;,,, by Geoff Tresue. 

1993 
Jao. 19 Lau Prtcombr/(111 glod,,d.., cftM Amie North ,vlandc rtgiqn by 

Mike K>mbrey. 

Ja.n. 23 PmcticaJ Session 11 The Uvcrpool Museum on The Jasen Proj«r_ 

Fd!. 9 The Distinguished Memb<r's Addtess by Ptoiessor R.ooin 8.ulnmt 
- D<tp burial cf limwcritS and ,i,, ,,..'rid"I cf history. 

Feb. 19 The Sod«}' Dinnet at Jeaay's Seafood Rtslaunnl. 

Fd!. 23 A ,.~ o,ro,s u,, mid-Allamc ridg, by l'lelet R<pn. 

Mu. 3 Th, Jasen />teyta a1 Tllo Muiti""' ~iuscum. 

Mat. 9 loml meedo& wilh the N. w. Rqiow Group ol The Geoqical 
Soc;e,y - Th, l'"'""'Pho/QIY ef Hotoar., luJisk,p, gul/ylllf on w. 



 

Hu.•cill Fd/J, Omtbrla by • Adrian Harvey. 

Mar. 13n4 Tbe Welshpool uu with Richard Cavo. 

Ma.r. 16 Ordo~icion txtinctions - cosmic calamily or dimalic CNJJigel by P.tt. 
BrcnobJey. Election or Offioers and Council. 

May 9 The Triassic rocks of cbe-WimJ with David Thompsoo. 

Jun. 19 The copper and le&d mines of &Ion HlU w;tb Ill< Eccon Eduwion 
Centrt!:. 

Sep. 25 Hjlbre Island with Chris Bowet, Jill Smelhum & Ha..t Clarie. 

Offlc:en and Members of Cnundl Co, the s..sion 199213 

President • R.C. Wriallt MA. DPbil 
Ex-President • Prof. A.L. H.arris BSc. PhD, MIGeoJ. FOS 
Vice-Presidenl • Mis H. Da\·ies MA 
Hon. Secretary· J.D. Crossley BSc. CertEd, Ml<l«,I, FGS 
Hoo. Asst. Secretary• C. V, Milsom PhD 
Bon. Treasurer • G. W. Rnwlaod MIMBM 
Hon. Asst. 'l'n,asuru • I..J. Bult! BA 
Hon. Edicor (Genl. Journ,al) • PJ. Breochley MA, PhD 
Hon. Editors (N. W. Gf<lloeiSI) • N.C. Hunl BEd: T. Meu:alfe BA 
Hon~ Ubrarian - MrS L. Rimmer A.RIC 
Hon. Exairslon Secf'tlary. ~Uss H.E. Clark MSc. AMIGcol 
Hoo. Treasurer Special ,., ... Fund • G.G. Harden LOS 
Hoo. ArchM.st • P. W. Phillips BSc, AMA 
Council • Miss E.M. Bailey 

Mr, D. Bowooclc 
N.M. H•nison 
A. Clarke 
Mr, M.E. Williams BSc, CertEd 
MiuL, White 
M:iss 8.0. Jones 
C. Rigby 
R. Sbackudy 
Miss N. loo 
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Membership 

On 30th September 1993 there wen: 196 Ordinary Members, 43 Student 
MemberS, 6 Honorary Members and 3 Ufe Members, making a total of 248 
members. 

Tbe Liverpool Geological Society Prizes for General Excellence in The 
University of LlvetpOOI and The Liverpool John Moores University Hono-urs 
Degree Fioals were awarded as folJows: 

University of LiYerpool; 
Geology - \\Cayn~ Bailey 
Physical Geology&. Geomorphology• Kareo Madawee 
Oeopbysics - Katherine. Silva 

John Moores UniversilYi 
Banh Sciences - Simon Smith 

(J.D. Crossley - Hoo. Sec.) 
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1992 

PROCEEDINGS OF THE MANCHESTER GEOLOGICAL 

ASSoc:IA11ON 199'l/93 SESslON 

Apr. 29 Qanw:~ at Tbc Mtncbestt:r Museum with • IOQf of the oew 
Earth Sdc,,ocs Colkaioo Cai<re. 

May 10 KJ>olls, llmes1oncs and ccmw: 1!Je Clilheroe reef !molls, Saldull 
trail and IOl!r of ccmca1 -"5 wilh l'mr dd Suochcr and Adam 
Czam<cki. 

Jun. 6 lJdeswell Dale IJld Millen Dale: Dinanllae """'""'"' ud ig,-,s 
roc1:s wilh Dettl< Drumhead. 

Jw,. 20 Anoual Dimlef a1 Hulme Hall, Uaivemty of M--.c Guest 
of Hoooar. LA. WilliamsoA. 

Jun. l8 E«oo coppu mine, llbcNe and - ,uruce wilh Geoff Cox, 
Alismir Fleffllnl. J-.U Smethutst. Qoint mecnnc with OUGS.) 

Jul. 2S Roel:s and i>osils of a S""""®ia circuil with Fred Braadburst. 

Aug. 22 Cbc,,sdcn are:, nonh of Rochdale. Namwian ~ with Paul 
Wrgmll. 

S<p. 6 T- Alldsloaes o( Alderley Edge and m!netalisation wilh Thay a,.,..,,. and Pllil lnglwn. 

Sep, 16 MiMm/lsatlon on th, maJJV!S <( th, iAu Dlm1a by Brian Yow,g. 

Oct. 3 Geoic>Jy o( Rooley Moor with John Slopfi,nh. 

Oc:t. 7 The advcniscd ,peat,,, Dr Moaasbcad, ""' 1IDlble ID speak 
owing ID - family illoess. Al sbort - John Nodds spotr 
oo Carols <( llm"11SWMdoJ,, David Gr= oo M~rols and Paul 
Selden on A gUJlotica/ IOIU' <f Alutnzlia. 

NO\'. 11 ~ bd=i"" <f _, <f lM ,o,ii,st animals from IN 
Prwmlbrian and Cambrian by Dr P. Crimes. 

r, 



 

Dee. 9 Soft /issue prtstrvarion In blva.t~~s by Dr M.A. Whyte. 

1993 
Jan. 13 Con1ino11al flood basa/Js in. th~ Ktuoo <f sOUJhun ~nco by Or 

W.J. Wa<bwonh. 

Feb. IO Annual General Meeting and Prcs:idt-:ntial Addtt:5$ by Dr Pa.u.l 
Selden • Som, gtowglcal hlthllglus from o1""'td IM W0</4. 

Mar. IO Th< lift ond ~ .. rj; <If AV,,d lltg,n,r by Roy Clawoo. 

Officers and Membtrs: of Council ror tbt Stssioa 1992/3 

P>-esldenl • P.A. Selden BSe, PhD, FGS 
V".ce-Prcs:idmts - D.C. Arnott MBA, PhD~ J.R. Nudds BSe., PhD, fGS, CGcoJ 
Hon. Secretary. o.o. Brurob .. d MA, MEd 
Don. Trea$urer - D. Wilde BSe 
Hon. Edllon (G<ol. Journal). R.M.C. Eagar MA. PhD. 1)5(.; A.E. Adams 
BA, PhD 
Hon. Editors (N, IV, Geologlsl) • O.D. Miller BA: Sbdh Owe,, BA 
Hon. Librarian • M. Elsworth 
Don. Excu:rsion Stt:rtt.ary - Norma Rotb.,,."'CU BA 
Hoo. Au.dttor - B. Foster MA 
Council • G.C. Alica MSc 

R. Clarl<.son 
O.M. Re,,derson 
W.A. Kennelt BSc 
I.A. McCun!y ~fEI\J 
J. Spencer BSc 
l. Stopfonh MEd 
B. Wbit:ebcad BSc 
President or the Unl\-crsil)' of Manchesier GeoJoii.cal Society (Ex 

Officio) 

(Derek Bn,mhe>d • Hoo. Sec .. ) 
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