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Editorial 

Thit issue of ~ North \\r.st G~ologisl is dedicated to lhe memory of 
Grahame Miller, cditot-in-ehlef or our joumal from 1988 untll bis death lut 
year. l am ,.,ety iratefuJ to Derek Bnunhe~, who worted with Grahame for 
m:,cy ycaa an Ille Council of lbe MGA, for wriw>& the leading article for Ibis 
lS$Uc ~ an appreciation of a.U tbal Grahame achieved for out subject since ta.kin& 
up Geolo&y on ht$ rctircmeoL The euuent status of 7he Nonh Mts:t Gtologist, 
roocll1ly described by • Jead.ing professional journal as, •the best of its kind•, 
is due entirely co Grahame's dedication over many years. 

IA order to ma.inwn these high standards it is vital cha, (be, editorial team 
is continually provided with sufftcicot copy. True, the regultr features, such 
as Consenwion CornLr, TM Gt-ologicol Su,wy DI Mbrt-and the Fidd 1rip 
kports are scJf ... ,gcoe.rati.Qg,, bu1 cbe real mut of the journal. lhe original 
arLicJes, ba\,e recently needed 50me icntlc coaxing from your pens (or should 
1 say "word·proc"50rs•). Please contribute ! Please don't wait lO be 8$tod -

your editors will consider anythin& (!), and if )'Qtl cannot manage a full a.rticle, 
please coo.sider wrilln,c a book review or a shon oonlribution to In sn·ef. ... 

)Im journal depends OD l!lU supplying the life blood. 

John R Nudds 
Spring 1995 

Sheila Oweo 

No<ff for Authors 

Tom Meu:alfe N.C. Bunt 

Articles and suggestions for fu:a.i.re issues are always most w-e.loome and 
should be sc.m to either Dr Joho R Nudds, The Manchesier Museum. The 
Univenit'y of Ma.ncbcsttt, Oxford Rl:>ad, MancheS!er M13 9PL, or to N.C. 
Hunt, Department of Eanb Sciences, Tbe Univcl':Pty, u,,crpooJ L69 2BX. 
Anicles should be typewtinen or preferably oo disk, if possible iD 
Wordperfert, and may be up 10 3,000 M>rdS in length. Figures should be 
desie,ocd for reduction to fit a maximum frame size l)f 180mm x 125mm. 

Copyright 

Copyright in The Nonh "es1. Geol.ogis1 as a whole is hcld b)- the 
Lh·erpoo1 Geological Society and lhe Manchesia GeologieaJ Association. 
C0pytigbt in lbe individual articles beJoogs to their respective authon. 

Bad< numbers or The Amal<-ur Ceologi51 and The North West GeolQlisl 
Limited stocb of mOil pm-i011s issues arc held in Manchester and 

Liverpool aod copie1 can be obca.incd by application to lhe edit.on.. 
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IN BR.11!11 ...• 

USGS - u.. •nd of tbe road ? 
Whatever our worries f1VCf the rcceaL rwuc of the BGS with its e!Murt: 

of lhe Aberystwy,h Office (sec In Brief. ... , last issue, and ~ O.ological 
Survey a, Ubrk, this issue). we should spate a thought for our colleagues across 
tbe AllwlC who are faofog the news tbll the US Geological Survey ind the 
Bureau of Mines arc due for complete closure u part of a packaJe of bills that 
Republican members of Congress ha"e pledged to introduce in lhe firs, 100 
days of the new CongrcSs. The reason, like m1U1y things Lbese days, is to save 
ll)()M)', but as GtOJcltnrist (Vol. 2, No. S) points out, the timing seems rather 
illoikal when you eoosider the increasing vulnerability of the US "to natural 
hna.tds, pollution, 1:aod contam.irtatioo and reliance on unSW>le foreign 50\lrtes. 
for oil and raw materials•. Prestdent Clinton is appateady committed ID 
maiotai:njng both the USGS and the USBM, but ooe wonders bow long lhey can. 
survive .... 

Metamorphism at The Natunil lllslory Museum 
And, its aU change &oo at Tbc Narun.l Hist0ry Museum. Many of you 

will kindly remember the Geoto&,ical Museum in South Kell$inJlan which a ~ 
yeats back closed its front door and bepn a sort of symbiotic relatiooship with 
iLS oextd.oor neighbour, the Natural History Museum. The Geo1oa,ical Museum 
became the *Earth Galleries" in contrast to the "Life Galleries" of the old 
BM(NH). Well ilS now entering a scoood pbase of metamorphism which will 
involve a complete re-<1isplay of the collections over the next three years. Tbe 
bad news is that the Eanh Galleries ba.ve been closed 10 the public unlit tbe 
summer of 1996 and will oot be available. m tbelr final a:lory until 1998. The 
plans inetude a huge atrium on the ground floor, openina vUl an escal1uor '° the 
upper floor exhibits. ln the meantime, visitori ~ the BOS London Offi~ will 
have 10 use tbe Natural HjS'IOry Museum main cnll"a.nC'e on Crom...,'t-11 Road and 
collect a BOS Information Office V&Sitor's Pa$$ from lhe reception desk. TbeA 
follow lhe BOS sjgns throuJh Oallcrie• 30 and 40 to the BGS Office in Gallery 
50. 

Crocodil .. In \brkshire 
J know hs on the ol.ber side of the Pennines, but l lhoug.bt readet5 might 

be intercsU!d to bear of the discovery last autumn of a wcll--p,eservcd and 
aJmost complete tclcosaurid crocodile io the cliffs soulh of Whitby. Tbe 
discoverer WU none other tlun Phil Manning, former research $1Ud.cnt with 
Paul Selden in Mancbcst:r, later Curator of Geolo&Y at Clithcroc Museum (see 
MustwnS Roundup, 11$1. i.ssoe} and now re-searching on dioosaur mechanics iD 
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Sheffield. Phil MS aetu~Jy looking at dinosaur tncts when be (USCO"i·eted the 
hind pot1ioo of the crocodile in the Alum Shale Member of lhe Whitby 
Mud~(lne Form.i.tioo, actually hAntJne: 001 or the cliff. The problem was that 
the animal was projecting head•fint into the cliff and cxca\·ation 'l\'U difficuH. 
to say the least P@odiog from English Narure and provision or equipment from 
the National Trust, including a wortcing platform, ladders, petrol-driven rock~ 
saw and a Land•Rtwer, enabled almost all of lhe beasc to be removt!d durina a 
3-day excaw.tioo. The specimen, whjcb bas been identified with Ste.neostJUrUS 
s.p., has been gfrcn to the Yorkshire Museum and will go on display once 
necessary conservation work hiS been carried out. 

Baldwin bows OUI 
After 6SO million and 2S years Stuart Baldwin is retiring from bis fossil 

replica business and fossil museum. These are beina purchased by the Open 
University and wiJJ lriLilm to Milton Keynes in April th.is ytat. The unique 
museum. whic.b was opened by .David ~llamy in 1988, houses some 2,000 
fossil and iootoaicaJ exhibits incJudif\C dinosaurs., and been a .. -ery popular 
venue for school visits and for I.he genetal public. But it is the fossil replica 
business for which St:uan is be$t known, and many of U$ learnt our geology 
with the aid of his exoel1e01 reproductions. I weU remember uoderg:raduatc 
practicals in Nottiogham in the early 1970s whco Baldwin's fossils were oew 
cm I.be markel; we used to les.t his claims of durability by bouncing •Chalk• 
ecbjnoids off the floor o( the lab.! And they passed the lCM I The good oews 
is that Stuart•s secondhand book business will continue at Fo$Sil Hall in 
Witham, Essex, po.ss.ibly oo ao ei.-en lar;cr $Cale. Meanwhile there is much in 
the .... .1.y of equipment, cabinets, fossils, minecals, replicas and books which are 
to be disposed of. For a detailed list of stock to be-cleared send a SAE marked 
"FH Sale". to Fossil Hall, Boar$ Tye Road, Silver End, Witham, Essu, CMS 
3QA. And. besi wishes for a Happy Re1i.re.ment, Stuart ! 

(John R. Nudds) 
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GRAHAME ~OLLER 1.914 • 1994 

by De~k Bnunbead 

Grahame ~{llerdtod on 8 M.ay l994 aged 19. He was a hi.«ory g;raduate 
of Oxford (wbcre he mcl Eileen) and lb.is arwndina left him with a parucu1a.r 
iaterut in a.rch:tetllO!)' ,ind 1nnthe.1' ~bject be soon found to be closely relau:d. 
ieology. Grahame's mponsiblc job with the BBC (be was Hcod of Nor1h 
Rtgion Proa,ramrnq) did riot lta\'e much time for leisure interest although, u 
his noteboob of <:Ntf forty years ago testily, opportUrlities were always ta1xn 
on family holidays to obscnc and recotd sites of intc.re5t. and in the DOCtboots 
of the 1950s icological secdoa.s, sketthes and notes oa spe,ei.m.eos start to 
appear. 

As redre.m¢nt approacbed, he began io prepare for b.is approac.bing leisure 
time by studying geology more systematically. He became an enthusiastic 
member of the Manches~r extm•mural department eve.Ding cla5SCS in geology. 
The Oulsldl 1Ji, \itlllr brochure, for some years uoliJce. nOWldays, was then 
6lled witb a classic series of classes at all le\•els tUtJ by tu«n'I of the 
M.a.ocbcsttr Department - Broadhurst, Simpson. Pollard, Treagus. Wadsworth, 
Nicholson, Ad.a.ms, Nichols and others. Eocouragtd by &hem, he jQined the 
M.11nchcstu Ocofogical Association in 1972. Wbeo he retired in December 
1974, be 5,tattro to au.cod residenUal coursca: such as the Bangor Summer 
School and those ru.a by other exua•murat departmcnes such as LeicC$tCr, 
Liverpool and Sheffield. He also joined olbec societies JUeb as the Yorkshire, 
The l!a,t Midlands and The Gcologisu' Association. 

Of course, he regulatly attended MGA meetings and his eo.thuslasm and 
knowledge resu.hed in his bein,g invi,ed co join Council in l 979. For some 
years be ...,,as Vice President (1982--87) and he would have been the ideal person 
io hive been Presideat, but, much lO the disappointme01 or many, be wu 
unable to do so owing m increasin& cooccm O't'er his beallh. 

Despi"' this problem, in 1988 be toolc "'" from John 11,llard ss MGA 
editor of TM Amattt.u GtologUl, as it was then called. He ,,,,'U unremitting In 
bis attenlion to improving and cnlargjq this publkatioo, pwsuina possibLc 
authors, ass.embling material on conservation and reviews of Uterawre, 
improving the, layout, scein& lhe jou..raal th.rough the prc$S (which m.tant 
difficult journeys by public traospon to Eccl-es). c:x.tcndirig its coverage, and 
was iosuu.meotal io persuading the Association co change the na:me to 77u! Nonh 
i1tsr Geologist. A very use:Cul innov.uioa was the offprint be arranged of 
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Murray Mitchell's lmp0t1ant lateral key 10 I..Qwer Carbonlfcrous corals. which 
had widespread sales. As a result of Grahame's wort, Tht North Mrst 
Geologist became eszablisbed as one of 1he beat of the small society 
J)U blicabOD$. 

ffis inte.l'C$1$ in geology \ll>--Crc wide, bu1 be sp(.ciali$Cld particularly in 
ipeou.s roe.ks and uace fOS$ilS. Tlw:-re was his work: oc the ign,eot;IS rocks of 
Ocrby$hire and on A.mold Bemt0se, a gifted a.maccur afttr hls own heart; a 
lecture to the MGA on lhe Ballaouac Complex; his disccvety of lhe biv&lve, 
Sangulnol11ts at a quarry oe:ar Hayfield., and a pt0Cessioaal article on the trace 
fossils or Cracl= Edge, ..,., Cblnley. Onhame, 1;ke •II true and informed 
amateurs, \li1;S essentially a f~ld 1eoJ01ist and many of hLs 1ni¢k::s are the 
result, of days and ~ spent in lbe tie.Id a.t Peak District locations which not 
many others bad visited or even knew about. He rcplarly travelled in10 the 
~ District sometimes by public ta.nsport, but often at tbe weekends in the 
car or bis: frieDd, Joe Salem, another ttea. member and supporter of the MGA. 
Grabamc ~ meticulous in following \JP lectures and ClCWSiClOS by readiog 
wid.ely. lrlvelllng rqol.arly tQ coosult the Lattst journals iD the university 
library, and by keeping detailed oo<eboolc$. The reault ""' th3t be w.1.S allO')'S 
up 10 date ill the subject and at mecting.s and on cmarsions could ask the most 
penetrating questions. As bis expertise crew, be became in demand for le:ccures 
and leading excursions.. althoo.a:,b tor the la.ttet' bis luclt u far as weather v.u 
concerned often appeared co run OUL 

He was an excellent c0Uec:10r, too. and it is a matter of great pleasure and 
pride to Eileeo that tus specimens. all cat1::!u1ly labe.[led a.od provenanoed, have: 
been placed in lbc 8ll.Al00 and Mlt'ICbesler museull't$. His research files aod 
llOleS on the Peat District together with pho"'¥nphs and slides b>,-e beco 
placed in Buxton Museum. Tbcte are also a great cumber of pboto albums and 
slide, f.rom other paru of the cownry and abroad and these IOO have been taken 
up by I.be m\l.Seu.ms. He bad a fine library of gco'°lieal boob; some. IS be 
wished, have been incorporated into lhe Ma.ocbcsier dq,a.runcnul library (with 
a special boolc plate). nod maps, books, and OU videos b3Ve beeo placed in the 
MGA library. The local school 11 Fume,s Vale had already bem:liued from his 
gift of what be. caned his •bands-on• specimens. 

\Ile shall miss bis kiodoess. and patience with ebildrea (always a baa: or 
sweccs to band) and anim.31$ (badgers included), bis idfosyncra1ic field aear 
inc-Jooing a •bushwbacke.t• b:u, bjs sense of' ~arcce and a quirky sense or 
humour, or which WG act reminded by some of lbc beadings to bis artic&es. In 
fact, his love or 'AOTds found C(J1tnsion in a love of poetry and it v.u 
appropriau, that JolU> \Vadsworth sbould have read W. H. Auden's In pro/st of 
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l:i:muU1N a1 me memoriaJ scrvioc last 1o1y. A dtafi of • Jetter Grahame wrote 
k> • BBC prOdocer sbonly bdorc be died included Ibo lonow;,,g, 

•1 do hope the Auden ...,.,. comes off. Wbea I r<litcd I IOOlt up 
,eolo&Y iD • committtd "'3.Y and I've bcct'l 'M!Tking OD a liulc urldc 
abou1 Audeo U Ibo Geol<>&isU' l'l>et. He lal<w his $1Uff, hoped 10 be a 
mininJ. enpDcer, and WU f.isc:inate.d by the minerals md oid miocs o( 
We.a.niale ... 

That i$: one pjece o( writing which unfortunately •-e will not Jee. but we 
lw'< caoogh IO r=iDd us lho1 Gnlwae wu ooe of lhose apecial dcdia•cd ud 
~ l.lmt:elUS who bavt al"'11)'$ a:nsccd oor snt;ce1 aod inspired ochers.. 
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ROCK AROUND LIVERPOOL l 
11IE PAVIJ'iG Sl'ONES OF WILLIAM BROWN SIREET 

bJ Joe Crossley 11111 Hzzel Clari: 

11'"IttODUCTION 

As Geolog;su..., ..ta,i,ethe ,w1c ...;.,y oirockl)'pe<med ii< baiJdio&. 
laciog IDII 01113lDCDbll =. Tbeu inleml lDII nlue is m>d<mablc, e,pccially 
the aotic mcb lml Cl1Ul0l be...,, readily iD die field_ 8""""", bJ looking 
u the buildings. a weallb of informarioo beneath our re.. rnay be missed! 
Scdimcatary buildlng - teod., show ..ruaJ •cross scct1oos•, -
ohibiting pmtllel and cross beddu,c -' l•rnination, ""1 paving SI00tS t<nd to 
show borizoow: beddirlg aDil l:tmio:ar;on planes and their associaWd features, 
wchu ripples. 

bdlcol -mples m be _,, ,Joos William Brown SU... and ilS 
jm,ctioa wish Byrom SUffl 11111 Lime Stz«t in U""'P')Ol These paviog aoaes, 
made oi a line, micaocooo $2lldsme (prabd,ly the lhslingdeo F1qs of lipper 
Carbaaiftto"5 qe), disptzy a wkle w,g,e oi morpn;, sedi.,..,,111,y bnu<s, 
wish boch lzace aDd body li>ssils. 

A quiclc glaace in pusiqi will reweal lhe obvious. bot gttal<r - c:ao 
be pined br • camuJ -MiNlion whld, ""· 1-.....-, cause problems IDII 
some ernbarrasflneoL Be_.., for people Jivu,g )00 l\uu!y loob oc _..,_ 
tripping aver )VQ a.s )VQ bend down ., ICIU!inisc the pawing. Tour fiifflds aDd 
~ may ink< 1m1 you ate begging ...i ,i,,ow coins m your c!im:,loo « 
ooachodc lm1 )'DU 1,a.., become "'fl' n!Jajous and bdpmlly poi0l 001 easl (
~ blvc acr.ualty happened 10 us), while maay people as5Umt: that you hn--e 
lo5t a (OGl:ld. leas and olb assimntt, OelemliDiog cbc positioo of the Sl00eS 
IIAY al.so raise a lew eycbtows and oomtnr111s •1-t the Ministty br Fu.m,y 
Walts! 

SEDIMENTARY STRI/Cl'UIUS 

Ptu-.Jlir.l buninarion 

The boa ~ becaose oi their ea,e and = oi splilling, .,. 
coa,posed oi panu,J lmiD8F/'d sand$1Dlle The rock cqu;..i.m en plywood, 
lhc5c 0.p ltme dun (-). <U0Sive, sbeet·lil:e ia)'ffl {llmimc) of 
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uniform lhld:ne$$. MOS! lainimc are only a few .,.ins lluclt a.ad - be 
dla.r:lams<d by silg)ll ga.ia si,,, cliff.,._ and!or be sq,<lt>lOd from oae 
another by u evea tbinDet, partisl or complete layer of mica. Tbc. kimutioD 
~ &his SU\ICCU.te is DOC fully o:nders&ood, bw it 'MJUJd seem ID involve U. 
smoochly flowmg OJntnlS- i.e. laminat llow. 

Primary curm,t linea6oa 

This is probably Ibo co.,,,.,._ stnJCtu1e 10 be seen oa die surfa<c al. 
aatural flap. Bea ...., in low an,led ...iw,t, ic i>mu a distinct lin<u 
pasten1, which oo vuy close. detwec' enmimtioo is seea D> c:oosisz of vr:ry 
dolcly ,paoed (a lew millimetru), low relief (a ga.ia diamec« or™>) ridp 
a.ad bol)ov.s. Ii typically occurs oa !he ponll<I JamiOJrian phDcs. Foe this 
reasoo, pri:m:uycum:nt ~ u.sed so be.dcscrihcd as lhc •pattia&" lint:Jtion 
l/l;l, u it is ta,,:,w,, in lhe (sedimcmology) cnde, is limned by liut Oowing, 
reJa!Mly nul>w<ftce-Crec <W1<lll$. \'ariatioas in die cumot dim:<ioa can be 
deduced rrom pk ID v.om tlapmocs: 01 IM bouom <Jf lloillitna .&.:n.n &ru, o,,d 
,,,, steps l<oduJt up 10 w fa,,nlaln a, Iii< rep <# M/1iam a....." Stna. 
Dl'""l""' pd cm be _,, in diffemu Lumn3c in lhe ..,,,. 6--

flute casts 

Tbc,c .,. wuqu,Jy displa)'<d oa • grey .flo!I tuar tit, junau1tt ,I( Willwm 
an.." Strut and Byrom Stna, ,vht jlap nMh """ blad: and gold bdkJrd 
,,.,,,.,, u, w novr.,I ,ntronu ON! adja«N u, w M,ruybus layt,y. 

As lhe name - lbese arc the castS al. •"""""• <NOid boUo,,,s CUI 
by a curt,u1,nt =t into u oripl>.lly soft, muddy suh,mJe. Tbc caot is 
lormcd by infilllng ol lhe boU.... by lhc O'<rlyu>g bed of saod. The dim:<ioo 
ol =- !low is from lhe globose, .- upsandinl ead oloo; the gradually 
dcdinina iJopc ""'=ls cbc ead wbett lhe east D><fl"S imo lhc bedding plane. 

G....-cam 

Tires, ocau on ,,., "'"'' jlogsu,n, as obo-.-.. Tbcy arc also ca,1$, bat al. 
"ff)' clocg,m. aam,w (a lew miUimct= or less) bollows produ=I by a small 
ol,ject (c.s. a sand srain or shell lragm,onc) bcin& d~ by lhc cum,ot..., 

lhc muddy subsuait. The caampl<t,,.., oa this fJagstooe inlticale • som,w1w 
diffeteell currem direcuoo co that ol the flute CUIS.. As some are curved. all 
bave. a mocb lower ref.d lmn lhc fw2 casa: &Dd lheir direction ,-arks, iE ms 
be coocluded t1w tho •• ,.r lormio& tho .,_ ..... being ..,...i by • "°""· 
bn still wbGJeoi~ cum:nt.. 
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Cross: lami,ntk>n ud ripples 

&.s, sun o,, w sups <f w W!/.tu An Ga/1,,y Ol>d 01 w jw,alcn <f 
llillian, B_,. Su,,i Ol>d Byrom Suut. Tbc .- llDigbl -rd aod usdill 
deCI.Jl.dioD o1 CIOS$ hmin:a,ioo is max • is 1'11()1 puaUd! 11 is true char: seven1 
a<ti>«nt Jamio>e may be paruJcJ will, ooe """'1,a bul ..,. puallel will, lhe 
°''tdyitlc aa4 andal)'llll: i.minatioo or bedding pw,es. 

b, gu,,:nl. 0aptonrs "'O UIJCff%I OT rippled SlUfaces -iolztmlly """5 

t.mia1'ed Most of these a.hibit cross lamiaatioD planes. 5lopiag cio--o in&o tbe 
body cl lhe oa,-,e (c.f. pmJl,-1 l•minllrd AM....,. wl>icb .,..._ m> sucb 

slq>o,a snmcc5). n,, •llttnatioa ~ - .... quartt ri<h - with 
pDDl*l)I auteDI r....uoo. OD the: clipping C<OSS Jamia,,ooQ sarf>ccs. is an 
unusual cambioatioo. wbkh may be,_ in a few Oq:srooc< 

Crou - is - duruis thc migntioa oC asymmeai< rippl<O; 
sand &dim curicd by lheau=1 up lhe gcndy slopins ...,....;deoC lhe tipple 
accumulate .md tbcn a'Vllaacbe ckwo11 lhe itttpCr lee-side IO produce Cr0S'S 

lamulatioo. 

Fot iunber cfl$COS,$D of. lhe al,o\~ Vldimeatary ~ and •-bat may 
be.- about their ..-,iroomenu or deposition- c,m,_ & ~ 
(1992). 

TRACE FOSSILS 

\vious trace 6:>ssils an: preseca iD W'il.li:lm Brooi,i.-n ~ aod can &ho be 
used.,maJo,dedo<liorlsaboulthe~ T~lossils=lhe 

- ill sectilDCDlal)' rods "' - - Tb")' ale pabaps -esoccricaodbeslSffllwidlbcialx.~SOD!ighl. lage,,eralmos<arc 
eiobe, " ril/>I &ogle$ ., bedding (i.e. -.rtiaJ) or paruJcJ wuh bedding (Le. 
borizom:11). Wben -yi,,g lhe following cliqnlm, tnmillll 11,e page upside 
dowll will ,......J the ,urlace cl lhe Pl"UI& -,e. ~hn)· cl lhe llol..,_as an: 
filled - pualld - sand. Tim, !be -.op· """"' "' .... cast - be 
flal 1$ I ,-It cl splillio& aloqg the puuags - bmioae. 

In aw,y lma.oces it is ""Y difficult oc impouible to d&tmille "'Wl 
animal pn,duocd the ttacc imit Seil>Cber (1964) arxl ElaWc. Bromley & 
lunbu.m (1984) cbsli6ed diem ClholoJlcally, i.e. a cbmficatioo bas«! OIi lhe 
ac:cmt)· the aDimlJ -.:u pw:suing: at the time ii 'Qi pnxluci:D,s: (he met' fossil 

Tbc i,JJowing - ethologjcaJ "'""""" includt .... -- ~ trace 



 

ro..ils: Domiduua (""rtical ~ bunows), Cubichoja ($hallow, 1emporary 
~ hollol<~). fu&ichnja (burro.,, mode by panicking animals ~ 
(genenlly UJl"-ards) lhl1lQ&)> rapidly c1epos;1ro sediment), l'odlnidmia (tbo Jhru 
dimcosiooal h:,glin51 nee of deposit eaten), P.&.scichnia (mcandel'UI& or spAI 
aw dimCJurionat fm1ine tratt:s romud on or just below the sodi:mcnt surface), 
R,pichnia (more or less scnlgbl, borizooial 1racl:s and <mis mmcd during 
di1J'&1pd lemmNiPo}, A&rlcb»,ia (compla three dimensiooa.I bum:Jw S)'S1emS 
ia wlticb animals alle,ed]y feed on !npped o,pl>isms or "Wlllllll' bac<Oti> etc. 
on lhe burrow ,,.,Jb). 

Nol alJ the aboYe aroups may be soco in W'illiam 8,cw,,n Sueet, bu1 !.ht 
following Oll!)' be seen: .. 

Domichnia 

(S<e Moon, 1962, Stilacher 1964, Bromley 1994.) These "'ad ro be 
cylindrlc&.l burrows and are genenJly $lCen in horizontal cross sec:tica, or u • 
circul&r proNbe.ra.nce. normally less I.ban 10mm in dia.me&er. The procuberances 
coosisl of saad from lhc layer abo,e wluch bu filled tbo uppermost pon or lhc 
burrows. Domlcbnla m generally l)'pical or bi'b COCIJY covinxuneots when, 
bolh erosion and depo$itioo - be rapid. If lhe pmcuberaoces OC<Ur 
indj,•idually Ibey are probably Skolirho.s, but may be MOMCroJerlcn (F,gum I 
ud 2). However if lhc:y occur in pairs, similar 10 pceseru day raporm bu~ 
on the beach, Ibey rcprcscn1 rctlUWllS of the vertical, "U"-•hapcd bum>wS 
AreniCOUJu (Figure I) or Dlplocn11t:riM CFIJU"' 2) wlucb allowod lhe through 
JlCNt or b>c1 and o.xygett beariAa: v.'tlet. ReaJly cJose cnmJnatiort should enable 
one 10 dimosui>h bctwcco lhe imlividu>.I gcaen of lhe abo,e paio. Tho casts 
of both A{QIIOCroztriQn and Dipl«raurlon att distinguished by weir raporiag 
coniw-sblpo CFisurc 2). Skolit/ll» and Arollco/I1<1 (Figure I) are normally 
formed by (he erosion of lbe uppermost funnel-shape Uld lhcrcforc iodiea.ce a 
hi_Jbcr eoc:q:y episode lhan AlonocrtJllrlon tod Dfplocn»ui.(ltl where depOSiliOO 
bu prcsen'Od lhe uppe.- part of the burrow. Where Monocrat,rwn and 
Diploaaurlon have - buried by subsequent d<,po$itloa. in favourable 
cimmuw>ces lhe inhabiting animal cmMed ilS burrow upwanh. producing 
sprehe in lhc lat:tef CF11t1rc 2). Consequcru erosion may cut &hrc,Qe}1 both 
funnel and burrow LO gjve the form shown in Figutt: J of a cet1ml uuncatcd 
buO"OW surrounded by the circular trace a(- the funnel. 

Probably the best exsmple, or Domicluua occur in lhe vicinity of 1llc: 
William B"""" Stroer sign oolSide lht Picton Libruy. To be more precise they 
occur o,s o Sffl(J/f, sqra;m flag, 6n from Utt $ign in o di..rtctlon tOtl'Onis the 
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k:::::~;:-:--::,,..::~:....---------- Paving stone 

Rounde<I protuberances 
which filled tile top 
of tile burrow 

Eroded Dlp/ocraterlon 

Single, deeply truncated, 
cylindrical burrow 
Skollthos 

Paired, deeply truncated, 
cylindrical burrow 
Arenlcol/tu 

Eroded Monocnrterlon 

Bedding plane 

F\~ure l. forms produced by erosion. 



 

Municipal Building '.t tlocl: l<M't-r and 011 a ruJa,1gular, buff colOMrtd flag v.ilh 
a grey area running diagona.lJy across lht mlddlt. /111 in from eftM .fign. 

CUbk:hnia 

(See Moore 1962, Scilacbc:r 1964, Bromley 1994.) Tbcseareexcmplified 
in the vic.inity by bivalve resting impressions, L«keiQ, (hlecypodicluw.lJ, which 
when seen upside down form •upsta.Oding•, pointed, ovoid Wpes wrucb are I.be: 
cases of lhe hoUows (Fia;ure 2). Some may show alignment, indicative of a 
fairly ,eentle, constant rood and oiyg:eo. supplyiog cumnt. An abundance of 
these can be observed oo a bujflye!Jqw ringed, la7'8t., rrclangular flag, on I.ht 
Mu.sewn side of the l'Oad, midwqy be.1'14¥:en tM balu.srraded woll, lhe jirsl tree 
and lht roised omamallal garden at the. bouom qi WilJJam Brown SJrut. 

Fodinichnia 

These burttM'S a.re indicative of lower enercy environments in wb.ieb 
there was little or oo erosion (and therefore no occd for the: animals IO burrow 
venica.Oy d,;:Mtn-wards) and where organic rich sediment ',),'8$ deposited. The 
horizoOlaJ "U"~sb.aped burrows of RhaOCQnllliwn are also lypicaJ of this lower 
energy environment and may be seen near the comer of SL George's Hall at the 
IOJ) of W~liam Brown Strcet, in 1h, fifth flag, Jm In 1h, dl'recrion of Um, S,rw 
from 1ht SIOJUf! of Neptune adjacenJ 10 a small, dQuble.-dQOred sidt- en/ranee. 
Further examples of Fodinichnia, though somewba, difficult to see, oocur in the 
dark.Lr grey flags In front <f tM Museum Steps and Jo..,vr, <nlrtlnCe for the 
di3obled and partially sighud4 

PasdchnUI 

A sk,,l,'CT rate of deposition and I less plentiful food supply forces animals 
to CO\!er a much wider area, more lho~y in order to pin an adequate food 
supply, This feeding behaviour produces Pascichnia (Moore 1962, Seilachcr 
1964), The abseoce of these traces from lbe thgs eonfirms ~t such low 
energy conditioos appea.r not ,o have e.Jtisied durioc the deposition of the Oags. 
This cottfirms SherJock Holmes· opinion that the absence (If phenomena is just 
as, if not more, i.mpOrta.nt thao ""'bat is pre$Cnt. (Read Conan Doyle's stot)' of 
the dog lhal did not bark when its owners house was burgled!) 
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BODYFOSSO.S 

Body fossjJs, u o~ to n,w:,e. ~ib:. 11n! nnl as rare as-ooc mi,:bt 
UN,ainc. Black: c.t.rbooaceous plant debtis {some of which may have been 
ali&Ded by the cummt) commonly occun oa laminar.ioa pb\.nes in association 
with mica. Laqer plaot m~tc:riAI., in lhe 6:,rm or Sdgmoria (!J, though 
extremely unusual, may a.lso be seea In 1M middh of 1he t:ttetu.l\',e paYemaat 
Orta on tM Museum si& comer of Wllllam B1'0kft Suut. 

CO!iCLIJSJON 

Cons:ideratioo of our uodeM1scd/umtodden te.$0UfCC. is pmkularly 
approprlate as lbe pavin& industry is undergoing a revival. Four acres of 
modern (bid at ioteo'a.ls since the 1930",). but worn coocrde P3\-ing. bas been 
o:pbtcd r~ca:tly in Tcablgar S(lflre. oa ~Hilland outside I.he Hoose, of 
Parliamenc wicb CaJbocifttous lbpcooes from the Huddcnfic-ld and 
Ramsbouom a.rta5,. P.tviog stone bas not bet:o sent to Londoo in such 1ar&e 
quantities siooe the la~ oincttt.ntb ccotury (Wainwri&tu I 992). Yt'csunimcer 
Council bas gi'l(O Uiusser Square a &oe Uft-by im.portin& RA>sa Ponino granite 
r,o,n Gal.,;., Spain fur £ 100 per &lab (some of the cheapest gnnit, in Eumpe) 
(Robimoo 1994). Also prior 10 the 1950'•• the,.,.... o( Dublin were pa...i 
wilh stone from the Ldnster Massif. The granite wu ooc. bomorcoeou.s ia 
cobu or tcUUre a.ad wu a rtOecti.on of the variation within the mass of the 
five or mo~. plutom comprisii,.g the Leinster Massi£. Over cbe 1ast three 
docllde& lbe Corpocatioo used concttte to replace \lli'Offl 1,ra.aitc. sJa.bs, bul rcceat 
years have soeo a retum ro u,o use or l..einster Granice (Wyse Jackson & 
R<>trinso,, 1994). 

Ooe of the-reasons tor the demise o:f I.be •modem• cooettte flap may be 
that they are rcbtively [t1£ile, be.in& only about 50mm thkk in compari5oo wnb 
natural flaptoncs which raeb thicknesse.s in ~s. o( l 10mm. Some of 
Lherpoo1's Weer flqs measuring lm1 mu.st weigh over a quarter of a lOaDe, 

thus eosurit13 &heir intacc $ll.rviva.l ! 

The matcri.nls described above play u important role: in the dcvelopmem 
of the urban character. Tbc streets of our toWns aod citin OlllY DOI. be paved 
with gold pu u, bu1 cbey may offer a valuable and inlerestu:lg resoutc¢ - tbc 
,old,n (or grey) sands.,_,. of the C.rboo;Ceroo,. 
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THE MYSIERIES OF ALDEJU.EV EDGE 

hy Thny RMWne 

INTRODUCTION 

Apan uom the mylllolopcol my,,vi,s of Alderlcy Edte, regarding lhc 
'W-,zard" and KU\& Anlwt, dd>are 1w tueo place over many )'<31> ooottming 
more 'M'>rtdJy mauers. Was lhc area worted for h:s; copper eilhcr in pn,..Roman 
or Roawl times. aod wu nearby Mottram St Aaitew she type locality of the 
rare mineral, mottramhe. which blld been o.amcd after it ? Some r«enl finds 
b.we shed li&bt on lll«e p=lcs. 

THE ANTIQUITY OF THE Mll\'E WORKINGS 

ln 1874 Prob.sor 8o)d Dawkins of Tbc Univcnity o( Mltl'ICbes&er foood 
a number of $t0ne hammers in I.be BrindJow area. where the ground b.kt beea 
excsv,u'"1 to a depth of tle,,en lee! below the ,umcc (Boyd Dawkins 1$75). 
Mr J.O. Sairuer, vi5itina the site later, recocded st00t hammers and I.a 
panicular, 'an old roughly usod oakeo shovel" (S:,;n,cr 1878). llO)d Dawlr:ins 
considered I.bat the BrmdlCM' Mme:$ had been worked in the Bronze As;e. 

In l 90 l Charles Roedet made visits to the Edge with M.1 F.S. 0 raves of 
ASdedey who had 6:nuxi several ,cooc hammers acar the Hagg. and also at 
EQ&ine \~ln and in Dfot.:m Wood. fununers wm al$0 found at Mounm Sl 
Andrew. Many of tbege hammers a.re oow lD The Manchester Museum. Tbc:y 
were ofreo fashioned from a m.icaccous s:u:sduoae although erotic, ot igneous 
rock from the &lxial drift we.re also ~sed. M3.ftinas on the ,ide .... 211s 1u 
Engine ¼in are coos.istetn with the tl$C oC smoe lwnmer1. Roeder (1901) 
C:OMidued tn!lt il was •the Rom:tn colonist• wbo first '-Mlrkod the area fot 

min<..nls and DOl •lbe oriJj:na1 d'Wdlcr". Ris reasoo.iog "''U cirC1.1mstanti.a.1. 
based oo I.he prcmise5 that the Romans. who came to exploil the-O:Uneral wealth 
ol Brittin, are to~ '° h3ve worked cc:uby Ocrb)-sbire for lead. and tha:t a 
RDman road P"""1 througi, the area. Wby Roedu aam,d his 1901 paper, 
"Pnltisloric and subsequent mining at Ald«ley Ed,c .... " is a mystery in itSClf, 
u •ptehlsioric• in Britain is assumed co be pre--Roman. Roeder & Graves 
(1905) described the find or sn iroo pi<k in Engine YeiD, and from this deduced 
tba1 the mines were ~rked by the. Ro.cmn.s using British sbve labour. 
However, Carlioo (1979) ootes that the "pick:" is I mus o{ rusted md:31 which 
ca.anot be datext 
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Rocently tbc .,oode,, soovcl rdemd io by Sainlu bu boea lbe subjeea 
oh loscin,lin& article by G.roer, Pna & Hw,ley (1994). This ieUs bow loal 
author. Alan Gamer. looted after I.be ~'Cl fot i:n1y years hoping one day to 
oonviooe an authority lbll it "'&S ol cbe BlOlllZ Age. Or John Pta& of The 
ManchcSlcr Museum I001: ap lbe clwleage and ...,. ii for radM>-CUl>oa dating 
10 O>d'ord, when:. Rupcl1 HOIISky ol><ained a dale ceouu,g oo 1,750 BC, in tbc 
Middle Broaze Age. H= we bm: 1be fust c!diru!< evldeooe 11W lbe Edp,,.... 
wom:d b' minerals in prehistoric times. 

When l.bls pape,- "'" bqun (Matclt 1995) !here - sdll ao ,vidcoce, 
-., of Roman adMty. Howe-u, Ille fiodin~ of on ~ pol 
ooowain& some four lumd...S broaze ooin, dating from 1/JPl'Oximalely 320 AD 
m 340 AD has jusl boea mad, and described in I Nltiooal TrD$l preu release. 
This fiod, by Mr Malcolm Bailey and Olhe, mem!,cn of the Dett,yshire Clvioc 
Club (DCC), who .,...ge th< mines mr tbc Nmooal Trust • ...,. lll>d• at tbc 
top o{ an infilltd sba8 same '"" foe! below the oriJinal grouad -1. So lbert 
is now evidence tb:a1 mine worki~ were in cais:eooe in Roman dmt$ and that 
there was $OfflC acccssrDilily io. imd 4tb century. 

And wbiu of Mottram Sa At.drew '? 1n 1994 curninadn.11 of the spoil 
from the dJggiag o{ 1 dnin,ge S)'IICDI yielded lh= ,iooe hammers. The 
1..-geot of lhest is dumlH>cll sbaptd wiJh 1 """"°' cn>O"", made from 
El>ntrdafc granophyre, welgbin& JO lb 14 oz. U is -suues,ed lha1 Ibis heavy 
~ nf hammer 11,u SWUnJ by rope or leather. Tb£. St.COnd is oooe-shai,ed, 
hlvil'I& a central ~'C and a U"US\'el'$C l,JOO"e rouod the rear el'ld for firmer 
IWng ta a bafi.. It is of a couse-an,ined sandslDne, 'Weighing S lb. The 
s:mallcst~ a fta:t, dlJJ'tlf>..bell shape, bu a central grocr.--e ltld l-s of a tu:ie,-a.raincd, 
mkaceous Wlds,ooe, ~ I lb 4 az. These find& suppo11 lhe cvidcooe of 
ocher saones from tho site of very e:arly m.i.nio.& at Mottram. 

MOTI'RMIITE 

Moanmitc (Pl>(Cu,Zn)VO,OHJ, likes ils n,mc fmm lbe lo<alily of 
Mottram S1 Andrew. Htaty Rt,scoe of The Uru.,.m,y of Maacl>tsu,r, 
descrihed tbc occtITTeDCC o{ ,uadlum in lhc l.<Jwe< K,upcr SandslOat ("°"' 
aam<d !be H•t.,by Sandsaooe) within lbe Trlassk (Roscoe 1868), He ootaintd 
~ for bi$ cx:perimcols from a lime precipitate, which v.u t waste 
product of cobal• cxttaotioa from saadsalne ai Motttam by the Alder.Icy Edge 
Mining Company. Roscoe (1876) P"' lhe aame •-• co tbc mincl>l 
which ocaurcd 1S a "Cl)'Stal.linc: incrustation [ sic.] on. Keuper saodS&One fuond 
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Erratum 
Line missing from top of page 20 should read, "at Alderley Edge and at Mottram St 
Andrew ... ". In the same year another". 

•-...udllllll lllJACBI, fl'OCII I ,old lnUIC IA Ck USA ..... ~,tied t,y Dr J Blale 
u •IOl(odil41". Tbo Alr,ctUOD Ula! IOICOClatc •&1 blad at MCIUIUI II a ml,. 
rcadtllJ of Rotcoe'• paper 

Eatlicr lhaa CCMtl')' St, Anbr RamcU •'II 1111ablc 10 obuAD aampla ol 
lbc ml.nctal from touram u accea wu 11111,-ail.tble. la 1930. ~. be 
111u Ible 10 colloct ,pcclmcm from &be ICaipct-SuclatDCIII' 11 Pl.m Hill bl 
Shl'Oplhlre ~ll 19'9), N !Ml ~ llw lhcrt .,. eo &u!Jlc,fllic 
1m11:N1 ftoa, Mat1ftm, be J)fOpOtOd cJw Rmcoe'1 IIICIW'lmlte bad come from 
Shroplhi_re on ore dcstmod for coppcT wractlon II Mouran, s~ IJlc:a dcbalo 
bu C&R.fl pllco n::sa,,difta !be ~ o( &bc oriJiaal umpka. lw&KlJ'I 
\oft 111-u lllppontd by Kinpbuty & tt.nlcy (1956) Oft lhc c.ldclK'C in"lilAble 
al Ille tame. 

H~cr, lD 1910, Mr P. 9t-\sd, w11!1 mcmbcn of Ibo DCC. p1111d 
lffllPQt'IIY ICCdl IO pan o! lbc oU WAa at Mour&m and fou.ad CIIOCUIIIIIIC 111 
,1111 ThlJ matcnaJ 111u cumlnod 1114 ~ted t,y 8r1.1~ue (199') la 
Decmibcr 199) tr Slcpbcn >it.ills, 1111> d DCC. --, al~'ed acccsa tor a 
hmlleld ptdod to &bc same pan of I.be workio,s. Moetrar:m ,.... round ,,, tfl1I 

u I blac.k, ,~I\IC!Cy, boer)oidal C1ICt\l$tWOII OIi &ands:o.Dc ■10&1& lho KirltlC)diich 
Fauh, -berc Wd~low ~ b lilllleli q&lllil I.be pebbly Ea&iAc ~ 
Cqlomt-1&1c:1 1.1 die buc o( lhc Hcbby Sand.510Dc Spcclmcm ol &he 1DU1Cr1J 

-,,c IA&lytcd ., nc Uaivm.ky ot Ma.nchctiltt and eoennnod u IIIOMJftut,t 

('Muc~ MotCWII acccwoe mimbc11 N 121:)4.N.12136). F'vrtbcr aaalyn 
ii Qkaaa plKc oo apcctmcm Miki! hi~ 1 pec:n cnut. Acctaa IO I.be ,i«kln& 

11 now l0\P0$lll>le ~ to ta1Ul11t1 ol &be cmm:ic.c lbaft. 

So. van.achum b prcacm al MOlllUI u Roscoe llll.cd, and lbao l.t ao 
ft«d io auumc 1h11 11 had come f!llll'I Shn,pahrtt, pt_nicul&tl7 a, Sll.roP'bJre Ott 

wu lftl.llid loc'ally near Pl.ra H1U and allo II Oallulry SW 111 Chcihtre • lllcb 
lhe ore wouJd U\'C had to J'1,D 00 tll ""-.Y 10 Motmm, 

KNO\\ t.mGDIENTS 

I ..._ 10 LhaDl Ille fol~•n& for lhc!-r usiJWIICC in lhe p-rrpa.rallOll of thl.a 
p,pa Or Oa"'41 Or=u a.ml Or Job.a Pr., (The 1~ M11JGUD), GKmbco 

ol lhe Dcrb~lhh Ca\<1n, Cl\lb Clo partlcvlu Scepbctl >-flllt. Makolm BIJIC)', 
Alu BuflCII and Harry Holliday), Mr Andy McCwl and tt A Mr1 Hqbca. 
All "iC'lo1 c,.prcucd Ir(, ~-er. tbaic of the author 
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TBE T'ltANSFF.R OF THE SALFORD MJNO,'C I\I\IS£(P.,I 
G£0LOC.ICAL COLUX:TION 

bylohaRNudds 

INTRODUCTION 

Tbe Sallo<d Miq MIIS<WD at Baile H-.U Patk, ,.,. founded ill 1906 ill 
die i>rmer residence of the lim Ml)'Of er! Maccbes1er, Sir Tboaw Pottu 
(1774-1845). h ... as built - 182Saod 1827 a, lheG=k nco-dassical (or 
rilla s,yle) desips ol Sir Omlcs Barry, lhe l1Cbiltct ol lhe 8""5<$ ol 
PJ.rlwncot (1836) and lhe Maocb ! Ci,y An Galle')'. It p>sscd mu, lbe 
lw>ds o{ the Bamcu flmily in 1877 oa lhe death olSir loho's )OUlige,I soa and 
"'1S sold in 1902 10 Salfonl CorponlioA (i,r 123,000) ,.,t,g apea,ed the 1-se 
as I NalUrll HislOry Museum bu )'WS lalu. It is prcscntly I brll>Cb ol lhe 
Sallo<d M_.,m and An (;.1kry. 

"4 Pn:ue (1978) mnarb, •al!ho,;gh lhe _,,, bepll wilb dlspb), ao 
namn1 bisloty, there 111s a1v,>l" beea a 5lrolli inl=<t ill scia,c,c_ ••• lD t9S9 the 
fflU!CWD cnended dc,wp,u:b; and, •ith the: assiShnO" of the Naliooal Coal 
Board, Baile Hill No I Pit "~ COliS1JUCICd in the museum cellars. Tbe 
a10C11100S popub.rity ol this display and the closute of IIIID}' lo<al a,Uierle$""" 
the ""'"'""'decade eruw<d lhe ma,ase o{ the mWllt colloctioa". 

ID lhe early 1910's lurthtt mimDg displays """' added oo the grouod 
flooc, w!a lhe "Boile Hill No I Drift Mme" ,.,.. CODSUllCltd. Then, ~ "'° 
impcmll1 impli<llioas o{ this decwoo; filil. lhe ..., Q!ubit - ._ lhespo,,ebcil>&....Sforg,:ology ____ al_ 

irac=mbk. Sccoodly the funher populari,y ol this dispby (Dlmuut,d in 1990 
io a decisioo tba1 cbe Salford t.1U$Clltn would thereafter cooceom2 its ff:$IOUJ0tS 

purely oo its ooll<aioos and an:hnu rdaw,g IO w -!mining lus,ocy ol the 
I a::nc:esbi~ rml6dd &ad ro other i::mm of mina:al c:urxtioo boda ia this 
counuy and -...as. By this d<ciJioa lhe i,olopcal and JUtUml bi""')I 
coilectioca...,,. orpbaDod and lhe only scolop:al Clhibitiacs - at Salford 
•r< - rcbliDg purely ., lhe lormatioo of coal and Coll Measure fouils. 

ID Jammy 1991 a team ol namraJ history cumoa. &om The ;\(an'"ber« 
M= and 8oltoo M__.,, _....,..,. the Noni, West Colkcoaas 
- link (NWCRO), ,;siled Salfonl 10 assess the SUie oC the DINral 
hislory collcenoas and produced • plaa io ,e.locaJ, ahem. Few ol the aamral 
bisloty - p.- any problems; for example. die Abmwn Uncolae 
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SJ,ell Collocrion v.u to be tntosfaml to The Maocbester Museum lnY<rteb
Reoowcc Centro for curation; lhe as/lX(lloe boWly books wea: 10 be 
ttarufern:d ID The M>.ocbeliltt Museum Herbltium; the en10mological aweriJJ 
was 10 be transferred IO Bolton Museum; the bird cu ood bone collccrloos ~ 
10 be trarufetred IO Tbe M-r M....wn Zoology Dq,artmc,,~ while the 
cued veru:bme mounts. several of which v;ue by reputable w:idcrmws, were 
soo buJky to be acoo:mmodlud in tocaJ by eilbcr Man::t Ur or BollOC. and 
were to be divided bctwccn various: museum in. the oonb ViC$l rqioo.. 

Tbe bu: of lhe geological colle<tioos, ho,.""", posed ldditionol 
problem.1. All of the material appeared IO be wonb p-ing (at least until • 
more careful examination coukl be undertaken under more favourable 
cooditions). but its a,osiderablc bclJk and the very difficult cooditioos of the 
geology store, al Salford dictated th&t c,oosiderablc resources would have 10 be 
expended in order to rescue ibis particular eolloction. 

TIIE SALFORD GEOLOGICAL COLLEC11ONS 

The geology coUccrioos ~--ere housed in two main atC3S <A the Salford 
Museum. The fust, a wie up,Uirs room, v.-bich also housed the invertebrate, 
en10mology a.Dd ~:encbrarc eollectiocu. prescnscd rr.uom.ble cood.itiom for 
examination of material. E""" bere, -• the eoUcdioru v.ere sbowinc 
many wonyini signs: IO~ of material was loose in dffl\.'ttS; SO~ had no 
labels; SO!t of labels pr,sent wen: discolouml or swi,od; W15 of the labch 
sbowod "II"' of mould; all of the specimens -,,:re \Ot1'l' diny; S II, bad pyrite 
disease; 5~ .... ere sb,o,.t..ing be.Jutiful examples of sale eflloresc:cncc; 204' were 
splittin.& or f~ etc. de. But tbc:re were dearly some aceptiocal 
5PCCimeos wonh preserviog. 

Tbe secood area of geologieal SI0<1gt. _,, pTC$Clllod a cliffetenl 
sun-y. The room in question wu oo the ground floor of the mu.Seu.m a.od was 
the area td<crod IO -· in wbicb the Bntl• Kill No I Drift Mine bad beeo 
COOSUl><l>d. Pan of the floor space of the 1eolosJI storc had boen used ID 
accommodate a ~ pit head area, complete with a ebaitl haulage 
O)i'tem, mils and coal tnlCks. Con,cquently the cmly ac.ces.s oaw i.nlo the ...,,. 
was by cnv.-ling down the • Jallery" and removing a small -• tnpdoor 
from the side of the •coal ba:"_ Through lhi• small spaa, (10" • 3') ooe then 
droJ)pod down I further 2' ODID the floor of the &eolOJY """'· Ono bad to 
wort entirely with torch ligbl or more appropriatcly with miners helmets. for 
this room bad no light, ocither anificial oot oatural. The geological collectiocs 
';\,'CTe stoted in open trl)'S on ...:,odcn raelcs with 1iu.lt room bc::t,;i.ffft the racks. 
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Eve,ylhing was oo-effil in a lll)'e( of bl,ct COGI dust, somt of the racking bad 
colhpSCd so that lta)'S, labels and ,pwmcm lay in a heap oo tbe floor. And 
(usl '° mate one• feel really happy about working io such conditions. a couple 
of split sacts of alass fibre "WC:re spilling their comenlS onto the floor of the 
wre room and into lhe air u one moved about. lt was totaUy impos.:s&ble lO 
begin to uses the collection under these conditions. 

TitE ACTION PLAN 

It was su,.a"""1 by lho NWCRU n:pon chat Salford Museum apply for 
a Natural Sciences Incentive Fund gtmt from the Area MU$CUm$ Servioe. to 
permit these specimeos to be ex.uaeted from this almost impenetrable basement 
st.Ort (a horrendous task in it:se.10, cleaned and placed in card lrays in situ ready 
for u-ansfer 10 Tbe Mancb-r Museum wbue !hey could be assessed. In tbe 
end lhe grant ,. .. actually applied for by Tbe Manchester 1,1..,.,m and lhe 
project included provision for the temporary employment of a geology gnduate, 
first to rcfflO'\•e carefully the man;y hundreds of specimens from this swre whilst 
presen•ina aoy associated documentation., s«ood 10 W'ldenate a preliminary 
deaning and sorting, aad finally to tra.ns.fer the collection to MancbeS$tt aod to 
begin its rtg:isttatioo. 

ts WS.i recopised that Lb.is project tNOUJd fit completely with Lhe 
cotJections m.anagemeru a.od conserva.tioa stratcJY of T'be Ma.ncbest.er Museum 
G<ology Deparuneot, wbo<e policy ii is 10 build on i1s curreru su,ngih of 
gcologicll maLtrial from che oortb wesa rq:ioo.. Mor-eovcr, the recently 
>«iuired role of 1be MancheslC< MuSOJm CleolQIY Dcpanmen1 as a HEfCE 
Region.al Co-llec:tion Centre. requires that it actS as a sa.fecy nee for such local 
collections at risk. 

As Ke.per of Geology I WU to O','CESee and ,upc,visc tbe project lo all 
its scages and the gram for which we applied, and which was granled in fuU io 
April 1991. was for a total ofj115t under £1~000, 10 employ a graduate asslslant 
for four weelts, plus • !unbe, sum of £300 10 purchase 1,000 canlboard ttays. 

lo Sepu,mber 1991, Wendy Hlldlcigb, a graduau, in Geology/Biology 
from Mancbeslef Univemty, and a former volunteer museum assistant at both 
Dudley and Mane.bester, bqan work: oo this project. Conditio0S io the 
basement store were so appalling: lhat Wendy bad ID dress in boiler suii, steel· 
cappod boois, bard ba1 wilh pea.I lamp and face.,mast 10 avoid firstly, inhaling 
coal du.s, and. glass fibre. and secoodly to avoid stin conl3Ct with the lattu. A 
decision was quickly made to spend as Uul< ,..,. •• possible in chis pollo...S 



 

aunospbue and so lhc cluning and sorting phase was left until after all lhc 
collcctions had been transferred '° Maocbesle:r. \\'ithin one week alt the 
specimens had beco removed from thi$ store with the exception of some very 
)ar&e ammonites. These posed somelhing of a dilemma. it being dilllcuJt to 
6nd anybody boch sufficicady strong to llll lhem. and ye< 5Uffic:ienuy •liil>• of 
build II) be able IX> negodait lhe IJDIII inpdoor ! 

As specimens wue f'CfflOlYt.d from (be store they IA,fft placed immediately 
into ind.ivid-ual cardboard tf'l)'I coaethu with any assodakll labels or ocher 
documeowion. When noccssary spcclmem ffld/or labels 9,,c.re a1$0 placed in 
polythene bags for added proce<:doo and security. We !urned from tbis 
experience. that it was important not only K> pre.set'\-c the collecc.ion provenance 
of Lbc specimco .. bot also co record lhe provent0¢e of the .specimen wit.run the 
museum from which the collec:lio.o is being tramferm:;L For eump.le, often one 
would have almost emptied a drawer packed with $pcdmens only to find a 
scmp of paper saying so....iili>a lite, • All opcclmens in tbis dnwer aze from 
x•. Unless one records the aact loeatioo within lhe donor museum's store as 
the specimen i, rcfflO'\-cd, one risks losing such information. Sometime, one 
would 6nd a ~bel saying SOme<hiDi I~ • AO specimens in tbis dm,,-e, and in 
the drawer a~ come from X". Again. by the Lime one discovers ttw; label, 
the •drawer above" bu already been emptied. Or you m\eht cvcr, come a.cross 
a labcJ s:aying,, "All t.bese specimen1. plus those in lhe cabineu: OA the landioa., 
oome from x·. 

We made a decision co OYcrcome such problems by bringing empty 
eabinel d~ from The Mme.bester Museum and tnnsfcn:iD& spoc:imcos 
dnwer for drawer as they ''""" broug~t 0111 of lhe Salford ,,,,,,,. Then, by 
aul!lb<rloc each drawer and marking them OD!() a pu of lhc Salford stonge h 
,..-as pe,ssible co retain all iUCb information. Tbcsc dra.W't:tS wete packed wub 
procectiw. bubblo-p1ct and smckcd into the museum•s t.ransil van for traosfcr 
ID Manchester. On arrival 11 our labs lbc healthier atmosphere enabled a more 
.considered approach to the eLeanin, and sortin,: of the collections. Most 
spedmeos ,--ere totally black from coal dust and often Wtihiog in. '9.'lter "':a! the 
ooJy way '° C\'en decide whether "WC ~ dealing with a fossil or a mineral. 
I don't chink this cve.r caused any d-amage., C:ccep( 10 one or ~'0 cbalt fossils. 
bu'! many times such washing muled ttal treasures from what had appca:rcd 
10 be amorphous lumps or coal. 

TH£ TREASURES OF SALFORD 

Scieotifieally impofUllt find$ included pmcobocank:aJ specimens rrom the 
Williamson Collection (of "':hicb we have tbe majority &I.ready in Mancbcster); 

2S 



 

$Orne large rrllobite:s aod some Dodo bones from the Plant Collection; 
specimens from the Prosser Collection; a series of Pleistocene gastropods from 
Macoleefleld litted i.ra tbc Mtwcl•vi•ld G~o/09/eal M,r,,<:Jir (1906}; si,me b.f2.e 
slabs with footprints of the Triassic pseudosuchi.an reptile., Chiro,herlum, &tld 
the smaller Rhyncho.Jau,w; aod. most important.. I.be topotype (and only lhe 
second known example) of the la,a:e ?amphibian, Cht.lfcluws ingens Binney, 
from the Upper Cllrboniferous of11ntwlstle io Longdeodale, fiJUrcd by Satjean1 
(1974, fig. 23). (These latter examples illusttate ooe problem which \\-Chad not 
accounted for in tbe costina of the tranSfer, and that is the ex-pt.DSC of removi.na 
such heavy specimens. Our usual rctnOYal fu,n, Maxtcds Ltd., who rely purely 
on a number of ve.ry .strong men, were for once defeated by the specimen of 
Chelichmu and had to S\ibcootract this job to a firm with a hydf3ulic crane, 
C\-CDlually costina the Museum £385 to tnulSfer ooe specimen I) 

Other intertsting sptelnteos iocJude a fine piece of amber with included 
insects; a laqo Uloderulron fruit; a piece of Jct carved into leaves: soroe 
enrolled s:pecimen.~ of Calymene; a piece of blister copper; graphite~ a larp 
quart"t crystal from Brazil; a petrified Bird's Nest from ?Derbyshlre; and some 
n;ee specimens of ntanites. 

ASSOCIA'l'ED ARCIBVES 

Apart from the specimen labels., whicb .... -ere mostly glued onto wooden 
or lhielt eatd table~, th.e only documentation th11 came wi1b the ooUcetion were 
l'\,11() bound ledgers, apparently compiled in 1965, and wb.icb recorded a number 
(RM for tbe rocb and minerals, F ror fossils); the name of the speeimeo; the 
locality: the ecologicaJ horizon; the donor; the date of donation; aod ocher 
remarts. Only 72 $pCCimenJ were recorded in the RM series, and 450 in the 
F series. Howcvcr. tbcsc did prove to be invaluable documents in Identifying 
specimens which bad been separated from their labels and l4 idencifyiog old 
collections, and will be preserved alon, with our own ledger cataJoa,ue1. 

Wt. were additio-nally fortunate at Manc;be,ter to recei\-e from Salford a 
considerable geological library which included several ex:1.ensive runs of bound 
periodicals includina Qµarrm, Jo,,mal qf m, G,olog/ca/ Society, ><>Is I ( 1845) 
• 126 (1970), Proceedings if the G,oiogists' A.Uodation, vols 37 (1926) - 83 
(1972), a.od some early editions of Geological Mogar,Jne. lo addition were 
included some rare early palaoontolos:ical and mineralogical monographs., such 
a, L)"ll's £/mienrary G<olol)' (18S2), Parkinson', 07'8anic ~mains (1822), 
Pordock's Gtolbl)' if Lorulond,rry {1843), Murchi,oo's Si/urla (1872), 
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Sedgwick & ~f'Coy's 8ridsh Pala,o,oic llod<s (IIISS), S...'<tby's 8riJish 
l,tin,roJOD (181 I), Capwn BIOO',i's Faull Conc/tol,,gy ((1849) and many 
ochon_ 

Many m lhese apporently came origically from thc 6bruy of Ille 
Mooch Geologioll Sode<y, founded in 1838, which ,.,.. lntlSliem>d IO 
W'opo ~fining Colkge in lhe 1960's and lhcnoe IO Sallotd Museum 
(Wallia.mson I 99-1). ltooicaU)', it ,.... lhe wociatod m!ISQlm of w Muancoclt...,er 
Oeologi<aJ Society, !hat toselhe• wilh !hat of the Mane-. NalU11ll IIIslO')' 
Socie,y, imnod lhe aucl"" of lhe geolopcal oolledioa of The M,,.,beWT 
MU!elUD in 1867 wbcu lhl:y ffJl:occepled bylhe ....,ly fonnod °"""5Collqe 
(Nudds & Eopr 199-1). The 1991 ltlllSfer m the Stlfonl Geology Collc<tioas 
!bus ttw>iled lhe MGS rollection wilh its associated libnty, wbjcb b.MI been 

separalOd - 124 ~-er. 
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STER.EO-OmCS IN GEOLOGY 

by David 1. Green 

INTRODUCTION 

Stcreomic.roscopes are ooe of the most used rcseateh inStruments io 
university geok,gy departments and m1,qcums and a.te increasingly being cakca 
up by minerals aBd fossil coUeccors. They provide a three di mensiona.l 
(stcrt:oscopic) view at f(71J,' magoificatioo which p~ for detailed 
examination of spcciJnens. Probably the twO most common uses io geology arc 
for $pccimcn identification ind for maojpu.J.4tion a.od e,.a,mination ot' materials 
being prepared for funhcr analysis. For mitleral and fossil collectors, however, 
it is often the beauty rt\·caled in specime~ which fi.c5' attnelS auenlion. This 
article is written for those who use a stete0microscope, but are uo.av.2re of its 
limitations, and for chose who migbJ. require one. 

St.ereamicroscopes arc fuodamenlally different from the compound 
microscopes used for bioloa:ical and polari%:ing Vo'Ork. Biological or p0lariring 
mkro$COl)es may have binocular heads, but the images ue laterally inverted and 
provide oo perccptioo of depth. Furthermore, objects llllJst be Sl)ccially prepmd 
and mounted on glass slides for study. Compound microscopes are not suiablc. 
for emm.in.ing three dimensional spcdntenS and a.re not eoosidercd further. 

OPl'ICS 

Tu appreciate the li.miiations of any optical sysltm a.n understmding of 
lhe nature of light and how it interacts wilh transparent modi.a is useful. Visible 
light forms a tiny pan o( a spectrum of radiation wbic:h ranges from radio 
wa.,--es to X-rays and beyond. h ean be regarded as a wave phenomeoon, wilh 
different w..tvelengths c:orrespoodin, co dift'en:nt colour&.. The human eye i.5 
$Cnsltivc to w.n'Clcngths between 400nm (rqiste.n:d as b1ue-·vio1et) and 700nm 
(registered as ted). Light re&~sttred as white is a mixture of the colour.s and 
hence \\a\lt.lengtbs t,,et,.vccn these extremes. 

Light travels at differeot speeds in different media: in ,,acuum it traYels 
at 3 x 10' ms·•~ in all ()II.her media i.ts speed is red·uc:ed. At the interface 
between transparent media, light is bent aw3y from its oriiinal direction if it 
crosses at any angle other than perpendicular. The degree lo which li&ht iJ 
sloY-'td by a partieular medium, aod bcnce the degree 10 which it is bent. i.s 

28 



 

govern«l by a propttty known as the tt[radive index. The hiahc.r the 
refractive index the more the light is s.lOYt'ed down. The ru.fe lS that when light 
u-av-els between transpattttt media with different refractive indices. it is bent 
--.rds lhe normal (pc,pendicular to lhe 511.-face) if the tt!ractive index of the 
second medium is areater than the first. and away from the ootmal if the index 
of the first medium is greater tha.n the second. 

To complicate matter, further, the refractive ind~ of a given medium is 
ru,t the same for all "'-.VOIC'1&1hs and lherefore light o( different wavelengths is 
bent by slightly different a:mounl$. This property is tnown &S dispersioo.. 

The l&t !hat light is bent at lhe bounduy be!Wffil lnlllSparent media of 
difft.t'CJU refractive indices makes it possible to produce leases. These are 
shaped piec .. of glass wilh polished spherical sur&ces which modify lhe lisht 
path 10 produce images. The. images need not display ooe to one 
correspondence with the object, they may be magnified, inverted, or laterally 
invoftld (right and left interchanged). 

Ltns Abberatloos 

Simple lensd almost always suffer from ddecu known as abberatkms: 
I.bey arc reduced in optieaJ instruments by combining different lcnsca with 
different cbnracteristk:s. Although not generally pronounced in optical 
instruments, a lcnowledge of lens abberatioos ls useful when assessing a 
stereomkroscope. 

Two abbcratioos important in microscopy are chromatic abbcration and 
spherical abbcration. Chromatic (colour) abberatioo results in the fuzzy red and 
blue haloes seen around a white, object: it oceu..rs because the red and blue 
coostitucnl$ of lhe white 6gbt are bent by sllgh0y different amount$ and so lhe 
red image is focused at a different position to the blue image. This is , 
function o( !he dispersion of lhe glass (and is the reason why expensive low 
disperSioo glass is used to make 50me lenses). Spherical abberation results 
from !he &ct !hat lhe circular surface of a simple lens fucuses light at different 
points depeodina upon where the ray fills oo the lens surface; it reduces the 
O\'C'taU shupnes5 of the image. Otbcts defects include the globular etrea where 
plane objocts appear to be imaged on the $\lr&cc of a sphc,re, a.ad coma or 
asti.a:matism whkb produces elongated irnagcs o( circular objects. 



 

SFEREO~fiCROSCOPES 

A nU..:ru~opc In it-, s.huplC$t rocm bi)$ two kiucs; an cyq,icc:o kn$ 41'.ld 
an objective Jeos. The eyepiece lens forms a large ,·irtual image of tho real 
image produced by lhe objective lens. lo a modt.m stereomieroscopc. the 
eyepiece and objective are made of sevcraJ elements and there may be a :room 
system interposed which alters the maa,nificatlon steplessly. The on.ly other 
optical elements in a typical stereomicroocope t.te the prisms, which are 
mounted in the binocular bead and rc-.-crse and invert the primary images 
produced by the objecth•e to produce erect images at me eyepiece. The prisms 
also usually modify the light path from the objectives., delivering parallel images 
to lhe eyes, reducing C)'tstra.io. 

The, stcrco$C()piC effect required for examining Lhree dimensional objects, 
is produced by configuring che optical system such that each C)'C secs the same 
,na,gnified image at a slightly different angle. This can be achieved in two 
w<1y1;. The simplest, conccpl'ually, is to arrange two completely -Separate 
monocular microscopes side by side at the• appropriate distance apart a.od an&]e 
of view. This is known as the Greenouah system after the American 7..00logist 
wb.o suggc."tcd iL The second method USC$ separate images produced by light 
travelling slightly off--axis throui,h a common main objective lens and is known 
as the common main objective 5)'Stcm. 

Greenough System 

The Greenough system bas &he benefit that light passes axially through 
t...,u separate low-power microscopes on its way &o Ule eyes. It is easier io 
correct abberations when 1.i&ht travels axially throuab the lens system and so il 
is relatively easy to co.ake a well corrected mi-crQscope. Tbe objective knscs in 
the Greenough system must be close together and so they tend to be small and 
the rc,1.tltant images are dark, especially at high magnificatjons. Ao added 
complication at higher magnifications is the ma11inal 1.tos.harpoess of the 
&eparate images wbkb is a consequence of each microscope viewing the object 
at a slightly differen1 ang_le, 

Common Main Objecth-r System 

This uses a sin£1e, larie main objec:ti..,e to form tbe primary image. The 
optical ax.is o( the main objective is perpencUC\IJar to the object plane at.id for 
this reasoo lhc marginal u.nsharpness characteristic of lhe Greenough system 
docs not occ1.tr. Chromatic abberation is diffi-cu.h to eorn,cc since the light rays 
do not travel axia!Jy through the main objective. This leads to more 
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pronounced colo•t frioiina around contnstioi obj""'5, c,pecWly a1 high 
magnificativu. n,c. ~~Jat e.ffcc;( whucb)' tho i~e appc•rs io be formed on 
tbe surface or a sphere can be a problem with high resolution objectives. 

MAGNIFlC.\TION AND llfSOLUTION 

Few OOC'lCeptS ca~ a.s much confusion as the clistinc.tion bc~cn 
ma_anification and resolution. The IUOlutioo is the. finest &paeing which the 
instrument cao d.istinau,ish. Assumin& aU otber faults are corrected and the 
sysccm is womng perfu:tly, Ille resolutioo is controlled by the wa•e oamn, of 
light. Beyood the limit or resolutiott. IWO points oo a IC$t object caDDOt bc
distinguisbcd no mauer what magnUication is used. Ma,nification is bow much 
bigger the image api,eais lha.n the object. The mq:ntfi.ca:rion of the mieroscope 
is d<tz:nnined by multiplying lhe mqni(ying power of lhe objecti~ S)'SICm 
(usually engra'¥'ed on lbe 1.0001 in modem instrumentS) by the magnlfylna power 
of the eyepiece leas. A microscope with the zoom set at 2.S and with l0x 
tye;,ieces will give 25x magni.6cation.. 

The limitations of the humao eye a.re important in detenninin& the 
maximum useful magnification. The resolution of the eye is limired by tbe 
spacing between cells on the retinal surfuce and for an average person 
corresponds to a spacing of about 0.1 .Smm at the point or closest focus. The 
muimum useful magnifieatioo of a mkrosoopc Ls that at which the imaa;e is 
magnified 10 such an extent that the fitaest spaclng which the eye can distinguish 
in the image is equal to the resolution of the insuument 

A theoretical trealmetu of m~roscope rewlution wu warted ouc by 
Emeot Abbe at lhe Zeiss fa<:1ory in the 1880'•· 11th~ Iha, the.,., .. oawn: 
of light &0--emed lhe resolution of a 5)-.U,m lhro.gh • pheoomeooo 1a>owu .. 
diffraction. The resolution of micro.scopes is ~·emed by a quantiry known as 
the numerical aperture (NA), I property of the objective system. Tbe fine 
detail of Abbe.• lheory is still a SOClrt:C of debate amongst mietoscopisC$. but his 
rcsull is often sum.ma.med b)' the simple formula that for someone with average 
eyesigbl: 

Maximum Useful Magnification a: IO(X) x. NA of the Objccti\-e System 

The numerical apertures oC different strm, ~ vuy depending on 
their optical dcs.ign. Many modern lostnun,ents bave N~ of 0.08, or 
thcre-abouu, leading to maximum useful ma,gnifieatioo.s o:f about 80x. For the: 
best stereomfo.rosoopes, fitted with high resolution objectiYeS, the NA can be 
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impn:,..•ed co about 0..2, corrcspoodins to a ustJul magnification of about 200~ 
and allowing about five times more detail to be distiogu.i,bed ia the image. 

DEPTH OF FIELD 

Tb.ere is a direct and Ullilvoidab-le coa.Oict ia opc:ics between the NA a.ad 
dep<b of field. The depth of field is lhc disW>Cc parallel to the optic axis o,er 
which t~ ol,je., iJ'IP"AI'$ aet:l!ptahly dlarp. It depends on the f.acc that Lhe ~'e 
is incapable of rceognisiog sm>JI deviations from a perfectly locused image. 
I.osteld o( an image poi.ru. a •c.i:rde of confusion• is seen if the focus is oot 
perrea. This becomes laJJCr .-..ay from lbe point of perfect locus •• !he 
apenu..re of the objective and the magnification ate increased. Tbe depth of 
field is consequendy shallow at bj&h ma,a.nmc:atioos. lt tS wonb ootiag that the 
accommodating power of the eye con.tnoutd to an appa.reot increase in depth 
or field. This is the reason wby lmaaes which appear sharp under the 
microscope: can give poor resuJu wbeo pbotot:raphed. 

Otdill.arily, (or low m•gnificalions, a high depth of focus acd a low 
resotution is desirable. so that thick ~ can be seen in t.bclr entirety. Al 
hiiJ, m•,ni6calioM, • high teSO!ution aod eomspondioaly sh•llow depth of 
focus is usually required so lha.c tbt finest detai1s can be studied. Zoom 
microsc:opcs often ha .. 'C variable numerical apc-rturcs depending on their zoom 
position which go .some way m acliieviog mis. Some mk:roscopes are now 
fiw:d witb iris dfaphragm in lbcir optkal plllhs so tbat the depth of foeu.s can 
be v.aried at wiJI. 

CHOOSJNG A MICROSCOPE 

The factor, outlined above cao usefully be borne i.n mind when choosing 
a.a. imtru:meoL One import:tnt consideration mig,h, be the max.imum 
magnification which is required. The very best iosttuments have a maximum 
useful magnif1Catioo of 200x or man; while staodard modetD instruments mi&ht 
be restricted to about 80x. a.ad less well-designed systems to 40x or Ids. 

Many users find ibe colour friogicg seen around objects. particular! y at 
hi&b maa:Pificatioo, disturbing. Taking insU\I..Olcnts oo an equal COSl bub it is 
easier to correct the Greeooug:b type I.ban the commoo main objective type. 
Most microscope leases arc achromatic, that is they are QOrrectcd $11Ch that tw0 

cololttS a.re foco.sed in coincidence. A t'ew a.re. apochromatically cotreded, 
which means thou three colours are l'ocuscd in coincidence. For all practical 
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pwposes an apocbromauc - will show oo colour lringu.g. •11ils1 au 
acl>nmulk - .. ,u .i.,., some. partiasluly if • ..,,._ main objcam 
dcs,go is oonsickn,d. Those who fiDd coloar fril>si-"& clistwbing. or .,1,o 
requiJ< higb qualily coloar pbolographs of ol!jcd$, ihould coosider an 
apoc!m,m>tlcally com,dcd comm0Q dWJI obj<,oln-c UJSUWll<6l Of I ,..U 
corr<dcd G-.Ji ~ Nooe.-· dw she co....- main objeclive 
desig,, leDds .. ,;.... briglur< 6dd of view than lhc °""""""' - may mo 
be impo,ttat in .. hologia,,by. 

The choice-• zoom mi<n>scope ml a fiud ..._;ficatioo S)'SIOIII 
migj,! be imponanL A pualld wish cu,en lemcs cu be dnwD: mom l<mes 
att more VUS3lilc,. tlw> lhose widl lmd fot:al 1eQgth. bot ""'4 IO m,•c slightly 
lower optical quali1y o,..,.U. Thu is DO< ID say lbal 6,od - 11"1')'$ 
deli..-. beuer images. bat lh>t in gccenl • good zoom - "'ill be _,, 
cq,e,w,e than • good fiud focus ~"'-

The aoeCSUlrics ..-ailable wilh • parueuw-syuem should be
cardully. MOS1 USttS will want l'\\O secs m eyepieces with di:.fieteDt 
rn:q:nificalioos Some 1l5CB will beodit from bi;b rycpoi:Dl eyepieces .,.bicb 
allow -Jes ., be •um. Addiliooal or $llJ>Plcmeawy objoc,li>-.s may be 
impor,,,nt u, increase she NA d she in.unmieol ml 11<,)ce ii$ maximum useful 
~- A innsmiaod lw,t Jlag< is usefol for inspectiug ,ome fo5siJ 
mal<rill, such .. iruccu in amllet, ud for vicwin& thin - PtoviPOO .,, 
fining I polariser and analyut CID eq,wly be useful IO pcuok)&ist$ wishmg IO 

look at la,xcr sale SltOCOll'eS lbs• - vist1>1c undct polali$mi -
Tbmc: inlent oo pl,oo>Jraphy wiU require I trinocuhr bead for auachil>c a 
camm. Loag arm Slallds (IO .;cw 1ary spcdmcas) "" puli<,llarfy u.scful in 
gooqy, ud should be coDSideled serioas1y. Sutpris;,,g]y few wtnmlClJIS 
CQmC wish carrying C>5CS as ,w,dml, allhougb d,ey are csscatial for 
tnmpOmtioo oo I recuw basis. A ruw aa:esso<f which ..;u be required t,y 
almost everyone- i$ an q,epieee gmicule br mcaa,ring ~ 

A good light sow,:,: will ccrulnly be rcquircd lor an bet mclirntn11ry 
work. Various l)'pCS of Uluminalor are "1ill1>le ~ from &agle1'()ise 
lamps upww. For g"'1ogal "'°'t, good gu.>lity ilh11ninaiioo is .. ty 
imponlnl and ~< lighl sooi= arc definitely the best. They pn,ridc 
ioocS quality, colour~. cw:o illt,rninllkm -.'bich ean readily be dircded. 
Mast fibre.<>p<i< illllmina""5 are snpplied wish "fle,t and ...,- ,....,,.n«t 
cables. For geolop:al - it is "'onbwbilc considering a rn,gligbl i1IDmiDalor 
in additioo. IO or ~ as a. repl.accmem i>r these. Uolile most Olber 

acccssorics. ~ illuminaton are "'..fublc from indq>endcnl 
manalildun:rs and sboaJd ,.. inln'bit the choice of mkmscope. 
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Bclore choosing an instrument it is worthwhile spend.ing lime lootin~ at 
as nuu,y different models as possible. l.oqg. experience bas shows th31 people 
l"C$pOlld quite differently to the same microscope. and the time cakcn findiog an 
instrumffl: t.o suit is well spen.L Optical quality may be of prime impot'liUltt, 
but if a microsoopc i• to be lr.UlSpOr1ed regularly good quality mcclwucal 
con-stroctiori is also necessary. Information on lbc pdice of mkrosc:opes b: 
rapidly outdated md the reader i.s referred to the fist of supplie:m fiO-r a.a. up to 
date guide. Good quality s<ereo optics do no< come cheap, but a microsccpe 
properly cared for will give a lifetime of service. 

SIMPLETESIS 

Tbe Jollowing simple tcsu should be undertaken oo a properly adjusted 
insttument as I aid to cl=kin& optical and build quality. They wiU rapidly 
show up llD)' major fault. As a matter of individual choice, bowl:',·cr, there is 
oo real substimte for comP'rin.a different inmumerus side by side on • bench. 

Adjusting the microscope 

The microscope should be property adjusted fot the aser'S eye$. Most 
mie:roscopes will bl\·e one-, or better two, adjustments on the draw rubes, 
known as diopuic ldjustments. For instru..mcnts wilh a sing.le adjusanc:ot, make 
5Ufe bolh eyepieces a.re well-seated in their tu.bes atKI that lhe i:nrerocular 
disw,ce (the disunc:e-between the eyepieces) is conect for your eyes. Choose 
a high magnification, close ooe eye. and focus the fued eyepiece on a flat 
object (in the centre of the field) USUII the rack and pinion. Close the other <'I" 
and t«us oo the second image usina the dioptric adjw;tmenL The microscope 
is then. sec. correctly. 

The procedure when there an: f\\-1) dioptric l!djusunencs is slightly more 
ccmple,, but it allows zoom •>•terns to be set so that they ace parfocal, (in 
Cocus ovet the entire magnification ~n,e). Under high magnifieatioo witb the 
dioptric adjustments to lhc middJc of their range (nominally 0), focus on a flat 
b:St objecl such as a. sheet of graph paper using the rack and pinion. Choose 
a ~ magnmc:atioo and without looking through the microscope, alter both 
dioptrio adjustments so that each is extended as far as possibJe {muimum 
positive scttin,a). Tb.en k>ok i.oto the eyepieces and slowly rotate- each 
adjustment inward until each image is in sharp focus. Repeat and tak:c an 
average if oecessary. The microscope l! now set correctly. 



 

"'l\,sU 

Use lhe following """' ID chcd: the opocal arw' mcdPnical <ODdilioo o( 
a mkn,scopc. For a 7.IOOCII S)'MelD amb. tbc cbecks ti aeweraJ 'ZOOGI po5WOll$ 
Wlless ochenrise m""1. 

C-.. a whit,, - objoc< and amqe ft oplll$I • dmc b,d;grow,d. 
f\xus at !he blgbes( mg,,ilic:atioo ....i, dO C)qlkccs and loot for cclo<1red 
!woes.. k lhe ..._, o( QOloa, frlogiog a=peable? 

Loy a pictt of graph piper Ila III lhe srqe, b:,Js OD ii. loot uouad !he 
..i.,. of lhe 6eld of •iew - eocl, eye in lmn; the ._ - be - °"" by rapidly shultmg - eye ..., lhcn lhe o<hor. u lhe 
imq,s ue dc:t,cubly OOI of fflnc:idence, ,sp,cwly ..rtially, -- "'ill 
cenaiuly~ 

Still vi<wing lhe gnpb pai,er, does tile field o( new_,,, a<ttpllbly Oat 
and in slwp - rigll& ,0 lhe edl<$ ? 

Al bip Ol'lloiliancm, focus ac a day pazueles of dc$l on • &Jass sfide 
n:stiug oa a bbck bacqJowld; men, sboold be mull haloes suttOWllliaa lhem. 
lbdt the i>cus up and dowll; the 1u.1oe> sboold remain uniformly cmuw. 

All ol the mccb:mkal coq:,oneor1 of the microsa:,pc: should mc,.;,c 
.-Jdy wiLboul UDdue _.._ Chccl: i>T gritt;.ss in bodl lhe mom >lid 
bcuL Cbect WI lhc •~ht of the twCtoscx,pe <ic,es DOI cause the focus ., 
etttp. Look at tbe beads of !he screws •ilitb gi .. aoc<s$ ID tbc prisms wilhin 
!he bioocular bead; these sboold DOI_,_.._ Remember )'OU.,.Sshoold 
DOI 6:d omdaly tited &ikr wing lhe mim>s<opc. 

USED INSTRUMENTS 

For lhmc on • _,, limlU,d bodget a good csed t11ielOOCOI"' = proride 
a very satis!anory - These a,e ~ put up for sale by 
members of~ O< mkrosa,pic>I ......... ..., "ClucatioGaJ esablishmcnl,, 
oc tbroop a limlt,d DWl1ber of da1- who lld=tise in pbocog,apbic 
maprines h is doubly imporum to dxtl the OODdition of a 'OSed ia.strvmeot 
!hon>oghly using lhe ...,. oullioed .-. 



 

SUPl'LlERS 

Some supplien of~ in the UK an: lisl<d below. Each 
will provide an up IO .,.., catalope and price list if requesi,d. 

Carl Zeiss {Ot,cuocbeo) LacL 
S:-0 Dos. 78, '\\bodf:w.ld RDad, W.lwyo Gatdu Ciry, ALl2 t.LU 
M•llllfxrn""< of the SV m,p, oi ~ 

Fumy MicroYisioa 
Unil 6, Soulhfield> Rmd, Kincroa RDad IDduslrial Esoaie, Southam. 
Watwictshin,. CV33 OJB 
tmponu of Kyon ~ 

Rt mps.hi re !!-iicro 
The Microscope Shop, Oxford Road, Suru,n Soocncy, llanls SO?J 3JG. 
SUppliets o{ l wid¢ ran;<· o{ st=omicMUJ\>CS. 

Leia UK 
Davy AV<mJe, MillOa Keynes, MKS 81.B 
M:mu&cturer ol the ~ pumrmaocc M-.cries of ,oereo.,luoscopes following 
a ment IDCl'J"f with Wild, the Swiss manufacnutt, a _, of Bausch and 
Lomb at the: same: time procflJttd the Jess opeosi~ W-iWWOiU iCfies. 

Lal:dand Mictoscr,pcs 
Low Loc1Je. RoekhJ1d Raad. ~•-Sands, Om>bria, LAIi 7HIL 

ll!lj>Ot1<n of Rmsiu ---

Iii- UK, Instrumcc1 DiYision 
lloybrool:, fulc$ficld 9, Teli>rd TF7 4EW 
Maoufaelums of the SMZ ,cries of~ 

Olympus Op<aJ Company 
2-8 Boodwu S,-. Loadoa, ECl YOTX 
Mamtlacnlms of the SZ series of SlfflOmie,_ 

PriorSc:icnlific-Ud. 
Uait 4, Wilbruwn RDad, Fulboum, Clmbcidge CBI SET 
SUppliets of a number of UK &5Stmbl<d imuumcDIS. 
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nIE BRJTISJJ GEOLOGICAL S1JRVEV AT WORK 

Nortl>-Wat Encw,cl and Mi- (TJ. Clwsl,y) 
Tbc 1:50.000 ~I map i>< U!ICUlet (BGS Sbeel 59) in two 

- ·•-ioc soUd and drili ha& - poblish,d and thc memoir 1w -
wriuH i>r p;lblicarioa in i99S/96. Olher '1i0f.t iD Che, area is cooc:cntr.ued oo 
Ille compktioo of~ of lhe - =a (BOS S!icct 78) and OOlllimJed 
mapping oa the Bndlon! (BGS Sheel 69) &lld Hudd=ficld (BGS si- 77) -\\\,rt to produce -ns and applied geological ,mps providini earth 
>cieoc• informalioG i:>< plao.oina and de,-elopmcm W>der <>Olllnd to the 
Ocp,nmeol of thc Enviromncnt cootimles li>r thc Wipn and Bradlotd 
Metropoliwt Borough Council .,,,..; publlcatioa ot Ibo r<SU!ts lrom the "'1ner 
Sllldy is due in nud-l 9'JS. 

Further '°'1th, pmdl>clioo of =po li>r the Noninglwn (BGS Sbect 126) 
aad Birmui"'1m (BGS Sboel 168) alQS is well in lwld, ..-uh publkadoo 
anticipated in 1995196. F"ielcl sur,,qing oootimJes in the Loog.bborooah (BGS 
Slreet 141) and Wo-~ (BGS Sheet 153} areas. 

Ian Di5trict ud Cumbria (Rqm>c!uccd from thc British Geological Sun-.y 
Anmw R,port 199314 by pcrmissioo of the Di=to~ BGS. NE.RC copyri&ht 
-,voe!.) 

As pan of the Lau !Mtrict Rq;oul Geological Sun,,y. ""'PPllll wu 
c:omplet,d m lhe Coctcrmouth district (BGS Sheet 23) and continued 11 
Keswid< (BGS Sbw 29) and Uhemoa (BGS Sbect 48}. Tbc Ambleme 
memoir (fer BOS Sbect 38) ls in prepam;oa_ D<uiled OUl<rop Sllldie> of lhe 
Skiddaw GTOUp and lhe """30imDablc ""'rlying BortOWdale ',l)Jcwc Groop 
hart P'°"ided ~ COll.\1mDIS on lhe timing of ddi:JaDation. The rczjon.J 
_.,;ve dC3"&0 &bric, commDa 10 boclJ the Sldddaw Group aad thc 
Bo"""1W• \\ilcanic Group, is posolai,d by •-..ku, dom>inal creaulalioo 
liabrics wbicb cootinu• KtO$S the WICOllformilJI iDlo thc b3ie of thc -
Volcanic$. showing that all che deaYage fabrics postdate the ~k:anism In the 
mlsioo sun,,y ot the c«tennowh shoe< em;,basis ••u pb=I on • dewl<d 
rfflltcrprmtioo of the Coal Measures and a revi£ioo ol the strabgraphic:&J 
oomenclabaR: ollbe Ditw:wan sequ-eoc:e. The proposed cbssihea1ion recogo.ises 
dlal eas1 of thc Bodl<I Fault thc llim.nlwt 51-,sioa it similar 10 the UlRdak 
facies of thc oonh<m Pl:nnines, bul lh>t ....,. of the bull YomcWe 
ch:uac:l<risocs .,. much lcis ,.i,knt and the SU<ttSsioG most tlo$cly rcs=l>IC$ 



 

the limes1one sequence of west Cumbria. In the Whitehaven area a section 
lhrougb N:imurian rocks in the Hensin;eham bypass rood bas revealed a.n 
unusuaJ pbosphatised siliceous carbonate bed wir.h abundant spicules and locally 
pellets or primary glau.oooite. a mineral not prevjously recognised io che 
Ca:cboniferous of Britain. 

A sequeooe of weakly cleaved volcanjcla.stic rocks, bclong.ing to the 
Borrowdalc Volca,nic Group and more than 1,200 metres thick, lies beneath 
Pcrmo•Trias.tic. aod Carboniferous s1rata in the Sellafield area of west Cumbria. 
Seven il,matioos llave been defined from six of !he dllp boreholes drilled by 
UK Nirex Led. Tbe rocks arc predominantly welded .ignimbri1cs, Abrupt 
lateral thicl.oess ch&nges and intnformational collapse-.mt.SObrecciascbaractcrise 
the sequence. Deposition is oonside~ co have been within an actively 
subsiding basin, probably a caldera complex. Th.is is thought lO have had an 
episodic bisto()', with periods of Caldcm collapse following eruptions during 
which an t''Olvina m~ma chamber was ,rapped. A Quaternary 
Chara<:terisation Project conducted on bebal( of UR Nircx Ltd. i:n the &llafield 
area cstablishdi firm glaciieaooic evidence for a rcadvance of ice (the "Scouisb 
Rcadvancej followlog the main glaciation of the area .. 

Wales (Dick Wacers) 
The laSl year bas seen many changes lO BGS i.n Wales.. These taricly 

ct.n1re around UJe announcement by the BGS Directorate in late 1993 that Lhe 
Regional Office for Wales in Aberystwyth. was lO close for financial and 
opcrationlll reasons. Attemp(S co starve off lhc ck>sure were marshalled by 1 
stecrin, J.TOUP induding local councillors and the local MP. They soughi 
additional funding for Lhe Aberyscwytb Office from Lhc Welsh Office, but sadly, 
...,"C.re unsuccessful in their endeavours. As a result the Office aL Bryn Eithyn 
Hall closed in early Sepiember 1994 and the building bu now beeo sold. 

However, BGS decided 10 l'COlin one member of staff in Aberystwyth, 
~.sed ~1 •he Un.i~n.ity, with a tt.mit to explore wd dC\•elop the possibilities for 
commerdal work in Wales, especially wilb tbe local authorities. This new 
•office in Wates• wu established io Auiu,st 1994 and is .swfed by Or Jerry 
Davies. Whether it wiJJ be a long-term fixture deperuls entirely on the 
commercial opponunities for SGS in Wales. 

The remaining geological sea.ff, previously base<I at Aberystwyth, are DOW 
wideJy scaucted; 00e «> the Edinburgh office, one co an overseas posting aod 
lhrce to the headquanets at Keyworth. Those based at Keyworth oow comprise 
a new Wales Section within the Cc.lllral England and Wales Group. 
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Turning co the mapping program.me. this is now cntlrcly coooentratcd in 
Ceotn.J Wales where wort is c-,OAtinuin,c oa the Builth Wells (196) 1:S0,000 
sheet. Last year UN the complettoo of the: im;wia)i, of lbc mid-Ordovicin 
rolcanic sequence at IJanwrtyd ~Us, in the oon: of the l)wi Anticline, and 
the Llaodovery •bcll-,eqoeocc ID tbe east. Maps from Ccn1rll W&lcJ published 
li5l year include solid and drifl edition, for the Uanilar (178) and Abeneron 
(179) 1 :S0,000 &beets, a.llbougb the wt.er is only 8''lilable a, an elecuoslatic 
plOI. 

Other maps published include solid and drifl editions oflhe M001gomery 
(I 6S) 1 :50,000 sheet. a provisional, combined ,olid and drift ediuon of the 
Wrexham (121) 1:50,000 sbtet and the biliugua.11:250,000 Map of Wales. A 
colour $31Cllite imq:e of Wales at the same scale as the Map or Wales is to be 
published early in 1995. Toe 1:50,000 SDOIWOn (119) and c.dair Idris (149) 
sbeeu are cumolly in press; Flint (108) is otill in preparation. 

The oo.Jy memoir pu.blished la.si ~r wu 1h11 fo.r Lhe Abcrda.roo a.od 
Bard,cy sheet (133), which desetibed lhe r,,sults of a team from C&miff 
Ooh'Ct'Sity that mapped the area unde.r a N.ERC conuact. Memoirs in press 
include Cadair Idris (149) and S..,.,,..u,n (119), while lho5e lot MOO'iomery 
(165) and F)inl (108) are still in preparatioo. 

Fin,lly, mentioo should be made of lhe landslip in lhe •iUage of St 
Dogmads, 1km west of Cardipn, Land lllO"emcnts in February 1994 p,oc 
tise 'O widespread public coDCCfll and as a result.. Prescli!Pt:mbrokc Districl 
Council commissjoncd BGS to advise and Ul\•cstigate-the. landslip. Prior so this, 
the landS,!ip bad no, been n,cogniscd. mainly due ID the absence or modem, 
larJHcale geoloii<a.l '""OJ' maps of lhe area. The landslip occurs in a 55m· 
lhick sequence of IAminaled els)>, gravels and tills lhal was drposiled in a pre
glacial lribuwy valley of an eslUA[)' of Afoo Tcifi. The cll!Y' oc:cw,ntlaled in 
aa ice4ammcd tau lo [root of the advancing Oeveosian ice &beet. Tbe most 
recent land movements are. the result of I.be reactivation of an ancient laftdstip, 
probably initialed in latc-glaci1I times. The landslip is approxima.tely 800m in 
length and up to 300m wide. It contaios elements of circular, rnnslationa.l and 
now typcS of landslip<. 
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CONSERVATION CORNER 

Lancashire RIGS (Chm Arkwright) 
Allhou1,b the RIGS Group in Lancashire was ooe of the first 10 be set up 

in the North \¼$t, due to many cha.oac,s in administration. results have been 
ratha ,low. During the past yur John Jc:w;tt did much 10 CC>-<lr<llnate d>C 
effo"" of the group, but unfonunately, due to otb<:r commitmcntt, was unable 
to continue ltl$ valuable co•tclbution. Lancasbin: RIGS ;. ,_ adminls1ered by 
a small commiuee with an occasio.o.al larger mectiq& to allow for geoeral 
discu55ion aod approval of any newly surveyed sites. 

A prelimlnary list of approved RIGS h., n:ccntly been submitted u, eacb 
District Coo.ocil in the area lO be included in their curreru planning suategies, 
This tw rdulted already in an eoquiry re. ·the impact 0£ a new road lhrougb 
a drumlin field •t Members will now be abl6 &o comment on lhe siting of this 
proposed road and hopefwly 1111 exposed drumlin seetio• will be the RSU!t, 

However, we ate very mindful lhat ~'Cn this limited publication of RJGS 
is mostly without the. Ja.odownets l:nowledgc. Consequently. the groofs efforu 
a.re Q0\,1,/ being focused on coruactirlg me landowners ooncemcd and we are 
gmdu.l for the advice and assisbnce ol the County Landowners Association in 
this CAercise. 

By the end of Sepu,mber 1995 we hope to ltr.'e completed the proc0$$UIC 
of ali the proposed RIGS (about 100 in u,ial) which were selected some time 
ago from the counry site records ho\1$Cd at Clitbcroe- Mu.sewn. This inctuda 
surveying, documenwion, approval or not by the luger RIGS group aod 
coruaetlng au the laodowne,., We f<el that ti.: present smaller committee of 
k)cal geoloakal society mcmben ls beutt able to control procre$S and arc 
optimistic of achieving our ~ for this year. 

Everyooe involY>d in Laocashire RIGS i, ., be kept info"""3 of progress 
by an occasional Qe1i1,5Jetter and, of course. auny in th.is larger group will be 
helping with the surveying ecc.. It is also planned la bsvc on,e or two summer 
cvenin,a field cxcurslODS to $Ultable RIGS, po.SSibly aeeompanied by the laid 
ownc.r, to prorooce &<JOd worlt:mg reliilionships. 

Tho nex, SQge will be &o sclcc:t a t'cw appropriate RIGS for educaliooaJ 
osc and &o produce the-DCCC$sary explanatory infunnation, in the form o( oo-,jte 
boarding or possibly trail guidc:.s. Actual conscrvaLion work: will also have co 
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be carried Ollt where occdcd. AD)'OOC wisbi:ag co help wilh (uc:ashi:re RJGS 
should contm: AW> Gu, (01254 66IS48) or Chris Artwriglu (Olm 39022). 

G......, Abndw<ltt RJGS (Simoe Riley) 
0- lhc lasl i,,ar lhc Gtnta ~••- RIGS IJ'IUP 11.n,, complcu,d 

lhc review of all lhc NSGSO rec:oois lltld 11 dJo Manche>lrr M""""'- v.lo .,,., 
h:m: • shon·list "' lhe ,_ promisiJia sil<5 witb RIGS pota,lial for ....., (l( 
the districts within Gttatcr Afa:cv:beser The mminin1 •hn::e di$:u:icts atc--in the 
bands (l( Cheshire RIGS. ~ dJo sites OD !he shon-li,t has SW1td ud 
..,, an: aln-ady pan way lhtoogh - at lhe disuicu. 

To assisl in dJo swift l'IJIIIWII (l( lhc field r=nfu,g. ,_. hl>e deslped 
ud produced our .,,.... ,iie r«:Ordiag limns aud ~ guidelines. v.lo 
ate also CWfflllly usembliag d;,,,ict reconfiog p,cbgcs wllidl will COOllin all 
1bc rdevtm maps. copk$ o( NSGSD m= ud -1 iofoom!ioo ,equind 
!O""""!'&gj\uclisu:ic:L 

lo No,emt,er, RIGS mcmbcn. Cballlcl Joho5oa. p,e a wk ro Ibo 
Oldham Geolosical Socidy (OGS) which ,_ i>no-l up wi1h a field 
teCOrdiog day lookio& 11 !be ,..,_. aspcclS of site r<COldiJ,g. Funlier lield 
days an: plam!<d with a view ID OGS GlClllb<,s cauying 00! !be field SUl"YC)' io 
lhc Oldham dislrict. 

There is still pleory of field rccoldioa yet ro be don<; ,ny alfets (l( help 
_,Id be g,arduily recei""1. Please COQtaa: Simao Ril,y, Tbe M,i. I ,r 
Mascum. The Uoi..,.;q, (l( M•ncbesler, Oxford 11,,od. Mancbem< M13 9PL 
(Td. 0161 215 2636; Fu 0161 215 2676; e-mail ~ac.ul:). 

SWl'onlshiR RJGS (Keilh Banisoo) 
Dutiog 1994 Ibo NorrhStaffi>nW>m: G""'!>af lbcGeologisu' 4ssociarina 

(NSGGA) bas beec ""Y ICli>e in sil< OOllSCt">tioa. lo Man:h !be Wes,pba)ian 
CID boundny at Mccallie TiJedes, Cbes1enoo, ,... exhumed by Stalfonhhitt 
Univmity Eno:rp.;... ud lhc NW &ec 11 e ...... EAd Qoury; -
,.... dcan:d. In June members visil,d lhc coc,;.waioa $i!e o( !be A.SO by-Jl3SS 
ar Buon Cro<s, Sro- Tren& ud • ~ fn< Eatlh Scimce Cor,scn-atioa 
ill North Sa..ffotdshi.re qs drswo u.p. 1n Scpcember a lc:aa •u !itnl U> tbe 
Oitector (l( Planaiag aad AR:hheotu~ Srolce-<,n-T .-, r<ptdlng lhc Agenda 
21 projea ro RqUCSI !ha! d,cy coosuh the NSGGA bcbe fumn W>dsaping so 
dw geological silos aR, 110< infilled Of ~, and in Octnl>et I "od:ing parry 
ar 810W11 EAd Qoatry clean:d ,.._tion &om lhc inlar (l( lhc qoany ......_ 



 

Current p.rojects include the mainteoa.oce 1nd impl'C)Ytmcnt of the SSSI 
sile at 810Wll l!od Quarry, Warethou,e,, where publicily is ot<d,d to eacocm1Je 
public ,..,..n:ness, The sillS ai ~ &ale, Hancltur<b aad Miry, Apedal< nttd 
offidal inve5tigatioa and prac&ical attt'olio.n IO bring lhem into a saumccory 
smo:. The sib:s at Cold Ma<ee ""' in CWlJ" al being lnfill"'L Coalinued work 
by memben of the NSGGA will ucp me sil<S In a goad $12U: of p_,...,;aa, 
In time Ille siues can be ..,.,...,.,., ., help the visitil>a public uncl,nwid ihe 

pwJJOSC of the silC's pn:,,n,lion. 

All of lhe ..,,k at lhe sites will be fully reconlcd: aay lindillgs al 
geological mteteSl will be DOC<d aad the siguificaac.e painted ouL Specimens 
collecied will be cu,:fully eawogued and SWttcl. Whtn time and fuw>ccs 
allow, noti«ooards and display boards will be t'ftt1<d It lhe sites 10 draw 
1Ut1ll.ioo to visitors of the signiflClllCC of what can bt seen. Where it is 
pOSSIDI<, beotlet$ and haadoulS will be produced and made amiable :u local 

oulleu near lO the .aittS. 

Cheshire RJGS (Tony Browne) 
RIGS ill the Bollia 'hJ1cy .,,.,. def<aded as pon of the Cheshire W-tldlife 

Trust's case opinst ihe secoad n111vny ai ihe MancbWz:r Airpon Public 
F.nquiry. 

i!etorder1 of RIGS should be ow.are of the need 10 draw up sile 
boundaries accurately. and also to scan:b relennl fut:nwrc, e.g. inc:moits.. for 
uy refcrcocc-co me sue. 

AssisWJCC would be ,...,1comec1 ill reconlioi sil<S, particultdy in the 
Maetlmield aad Ccm&l<IOll am.,. Please coniact m1 Smetlnmt of the ClJc,hitc 
Wildlife Trust at Grebe House, Retsehcalh, Nantwien, Cbesrun; CWS 6DA 
(Tel. 01270 610180; Fu 01270 61().IJO). 



 

MUSEUMS ROCNDUP 

~ ia UK mWflDIIJ - iateradim ud m.ultHnedia ! 

lbc display al r,,ologjeal &lid ~ cbjccu aod _, ill 
a IIIUS<Wll coatcxl bu._ beeo I cball- 10 mu,cum c:uraJOB &lid d,silJl<n. 
It bu """" be<n easy ., bridie the wnc-pp i,,,,._ • ~ll. lifdc>s pj«e al 
blad; rock &lid Ibo ¥iolcnt, licry, colourluJ w:ilO- of an cruptiog YOk:aJ>o. 
And how do )OU s« the mc:wge across tbal a weird impn:ssioa on the suda<:c 
cf a J>ffl al ibale ... ,.. oooc a llYillg animal, cawlq oo the sea bed som< 600 
millioD )UIJ ""'• a1 tho _., dawn of life OD !hi, plane( 7 

1n VICIDr'im times, wbea the scieooc v.:u still in il.s infancy, it .. -as 
sufficie:al for n'.11l$1"11,m limply to fill their cues with row upoo row fX rocts. 
mioenlo &lid fassils, each wilJI a brid. sdeutifi< idenlilieatioa, bu• c,ffi,rin: "" 
irucrpn:lalioa. Museums _. prucblag 10 Ille c:oo,'ffl,d and 1he g<ological 
displays ui.sled pmloaww>dy fa< the academics the scbobrly genuy and 
leamed clelu, wtio, followio& the fashioo of Ille times, - busily 
aca111,1lalitlg 1heir OWII cabineu af rorios. 

11,n. Ibo gc,,,nJ pub& 10day demand aod desen'e some<hing ralhe, 

dilkrem, and museums are at las< wakq op "' this fact. Television 
documellWy ea:posun, of IWlltl] bislOry. coupled wilh - amiable 
Jeisu"' time, ba$ crcaled • g,ncrauoo blffllJY for further illfottnatioo. and 
geolocic.al cunlOrS all a.'Cf 1he """"'Y are basy uying 10 eosan: 1h31 1hor 
wbject docs - get Jdi behind. 

Tbete is DO sllortap: of ma1'riaJ • l ,-m sun,:y by 1he Geological 
Curllors' Group tiSI> a•;cr 170 g,ological mweams in tho llrilisb Isles. Ill Ille 
last iv.o ckadts DWI)' of 1he$c ha,~ d,m,Jisbod 1he dusry desk cases af OGr 

larebeats and de,'dopod ,_ displays 10 U- up die dr,a,y ~ wllich our 
~ cfl<D poruays. 

Pride al place, =1aialy ill - of the •u,w ~-. and 
inoorporaring light. soond and .--ea mell, goes 10 the Nalioaal Mu,eum or 
Wales m Cardiff ,.-ith tho bnnd oew e.oi,,,;.,. <( \lb/a edubilioo ~ in 
Oclobc;r 1993. Not so much a gallay. more a scimee cenue, lhis exhibitioo 
ill<orpon1<$ tho ,-ery ...... ill l!Wllimcdia v=entatioa &lid - tbo vi,iu,, ., 
sn oo &)owing i.,,. "11ile • 'IOkaao erupts bdi>re bim (or be< !), or 10 be 
eocban1ed in the tmaU pbxwium 8$ tiny sms appear CV.inkling oo the ... ~h, 
cu,,o,s and ""1)' sealS oo which be slis. Coml"'l<f imqc,y encapsulales lhe 
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whole of 1cologicnl time. into• minute and Wow, ccctonlc plates rushing arou~ 
the clobc, while rabotic dinosaurs roar from Junwic pl11in1-. In another scene, 
from I.he Joe Age. 1 huae woolly maauncLb towus above \h_Q vlJitor with 
br1yin1 "'--Olves threatc:n.ina co pounce from Wit rocky perch. ftul IJ)C(,imc:os 
a.re 1Jso displ1yod ahhouJ,h the mu.ltlmcdla distnctlom 1eod to divert one rtom 
rcadln& tho tiny labels. 

On I much 1ma1kr scale, but no less &eclaimed, is the 7lmi 'Iroll 
•xhibition recently Oj)Cncd at Dudley 111u .. u10 in Novcml>or 1m. Hen:, 
geoloeical history ls narrated u • 1tory with II.yens or rock 1tnta araduatly 
un(oldina and turning like lhc paa:e:s of• book. A series of detailed djoramaJ 
ls juJ:tapc)SC(i with ros,il•rich rock f:aces cmphasl.sin& lhe link between pasc lltld 
present, while ln_geniowi mode.llina 1u·,.d the use of b.lah..quaHty reproductioo 
fouils, hu enabled reul spccJn:iens iniide the cases 10 cootinuc •lhr'OUjh the 
aJa.s$• onto lhe walls or t~ pllcry where they provide a truly "haod1-on• 
di•pl"l' for lbe visiwr. 

For those U'ldltiomalls'5 amon.g,1" Id who like to aee ra.tbet rrw:,re in lhe 
way of rcaJ 1peci.mcn1, is the equally new and equally eothrJtuna Earth.. •• U/t 
exhibit.ion. Ju.st opened at 1hc nuntC!rlan Mluseum in Gl1saow. Here, • range 
or lnoov,ative S:i,«hnen-bascd displays lnc.ludes mcceoritea, rocks and mlncnals, 
U".iJobiCts. dioo,aur rcmulns (doo'C miss the supC!b clu1ch of egg, with pl'C$cn,:d 
embryonk: rcmaini), early bomlnkts and some cxquJslteJy preserved Scoubh 
fossils, all c,.h.ibilcd in rufrcshin&I)' modem cases that somehow &eem quite 11 
home in the euly 19th century Main Han. 

By the end o.f the «ntury Scotlaod wJJI have another acm In tbc new 
museum beina bulll alon,&lde the Royal l,ilu5eum of Sco~and in !!dinbul'&h. 
Sthedulod t<> open In 1998, tho ecological pllery will show the vuicty aod 
change or lbe Scouish laod""'pc shaped by volcanoes, tropie>l Jagooos and 
a)acicrs.. Where h will differ from 1nythin,Q cutren-lly av.ii\ablc will be in lhc 
use of touch .i;ctt:en computcn to pr<>vlde addlllon:il lnform3tion on the 
collceticms. A key feature o< the new mu.sewn will bo ,a specially developed 
educatlonal resource called MOSAICS (Muaeum of Sco1land Advanced 
Information Computu Systcms). Wilh lhis highly ionOVllth•c sys.tcm the. user 
will sec l:\QW objecu were made aod used; damaicd objects restored to prl:stinei 
condldon; addldon•I vl01<1 or objocu - Inside, b•ck nr b•le; relilcd objetl! 
ouaidc the ScoUi,h c.01Jcctio0.1: and people 11.nd places woclatcd whb l.bcse 
naltonal trcasuru. 

While this Is still some years off, perhaps the nearest to lhb presently 
1vailable ls Thi NaJural History Qnln at Liverpool Museum. Opened in 
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1987 the centre offers the ultimate in Ulteracth'C displays; specimens m 
available for cu.mination either by direct handling or through the use of 
microscopes or s.peciaUy modified video-cameras. A micro-computer Jinked 10 
lhe collections database, provides additiooaJ infotrnatioo oo me mfocnl 
collection.. Video-cameru also provide the theme at tbc Buxtoo Mkrarlum 
where aga.io .spccWly designed micro5COPCS allow the public i.o explore the 
hidden -world of microscopy in geological, zoological and boUnical specimens. 
This small, Umily-run c:oteJJ)rise is well ~nb a vi.sit aod is the only one of its 
kind in the world. 

Finally mention muse be g.ivcn co The Natural History Museum in 
KttLSingooo wbic:b has had its fa.ir share of ctitic:ism in recent years for the 
demolition of it:s much lo-.·cd and t.raditiooaJ displays.. \\'bile many of I.ht new 
displays arc rather devoid of specimens and sometimes rely IOO m11c::h oo the 
pu.sb-buttoo menwily, I really can recommend the DlnMour GoJU,y. wberc 
many of the. museum's \'cry best skdetODS and real fossils arc pcrleetly 
complimented by just the righl U'lOWll of robotics, models and ltC04SU'llctions. 
The latter are used 10 ~ the former and nol as an end in themselves and 
lbis Sh'atc&)' 5howd satisfy even lhe purists amongst ns. 

A.ad what of the future? The.re ls uodoubl:edly mucb more on the boriz:oA 
in 1erms of interactive and multimedia display of eanh science c-xhibits.. Since 
November .1 bl\'C a.tt.eoded t'WO conferences oo this subject. II the Uoiversiry of 
Lanca.ster and at the Natiooal Museum of \\~Jes, where e,cdtina new \'CDWrtS 

were descnocd. Some of lhcse t.NCte at museums in the traditional sense. but 
the trend seems LO be towards ioctodiQ& more seology and earth sciences at the 
large science ceaues such as Ted:mlquHt. in Caniiff and Satrosphr.re in 
Abetdeen. This is lrue, at least, for the hi.-cec end o( the muttt whett 
compote.rs are clearly playing an increisi111 pa.rt, but other otw iniliaUves arc 
beioa; '1Jown by variOU$ ouldoor cent.res, such as Tht National Stoot; CfJltn 
at Matlock and Killhope Mining Museum io Wt.ardalc, where very Jow .. '" 
intenctives, such as the gloriously messy occupation of gem pa.noin&, take us 
back down to earth. And tha.l. a,ftcr au, i, what geology is really aJl about. ! 

(Joho R- Nudds) 



 

MGA FIELD TRIP 10 THE MARPLE AREA (17th OCl'OBER 1Jl93) 

Lcwr. Ru&J, Johnson 

INTRODUCTlON 

Al the bq:innins: of lbc acun:ion the leader g;r.-c a shon resume of the 
glacial biswry of the Milrjlle region. He recalled dl31 o,ucb of Nonh West 
Eng,1and was CQYCf'Cd by ice sheets on w-enJ oc:c:asioos duri.og lhc Pleistoceae 
Epoc:b, bot noted th.ti lbete is liUle evidence for any of these transgressions 
except for that of the last ::reai ice sheet development wh;cb took place .some 
15 to 25,000 yn -,o (IS-25 lta). The .... nsio. of this last ia: sheet inlO the 
Mancbesrer region effectively dcstroycd almost all t.be evidence of any caditt 
ice mcJ\·ements. but at Chelfurd orgaa.ic deposiu: dating from a glacial 
in""-stldial prior lO the wt major 11:,cial stadial ha .. been e"l'05"d. Beneath 
the o,gaole bed,, wbicb arc d.at<d by thermoluminescence lO c. 90-100 b, there 
arr sand dcposia which arc found cbcwhere in Ease Cheshire. At Ndid. a 
msmm«b lOO<h .,.. recoYerod from theoe beds and this bas beeo d.au:d ID 
c.1200. There is thus a sequence of dcpoSics euending from the Late 
lpswiclilim Inter-Glacial throuJb ID tbe Late Devtnslan Ghtcial Sladi3- Beneath 
these sands u older till bas been seen at Chelford. but its age is as yet 
unknown. 

Durin& the Devensiao/DimlinglDO Glacial S13dial the ice sheet tleposil<d 
a series of Jlacial sediments, mostly dlick rills, that now maorie mo5' or the 
uacashi n: and Cheshire Plains and extend in,o the adjatent bills of the 
PeMines and Wei.sh Botdcrland. Erratics found within these rill sheets indicao, 
that the. lee s.beet glacier sources "'we in the western Scottish Highland.$, lslaods 
and the Southern Uplands, the Lalce District and possibly the northern 
approaches co the Irish Sea basin. ()udc.t glacier streams moved southwzuds 
from these soutte areas and while. most o( the k:c l10'N ~ into the southern 
Irish Sea n:gion, a •ub5'&nrial body was deflected W"'-.nl5 W<$l Lancashire aod 
Cheshire. From here the ioe st=ms D10Yed --• throu,h the Cbesbin: 
Gap co lhe vicinity of Worccstcr and to lbc Nonh-West Midland.$ west o( 
Birmiagbam. The owtlmum plu$C of the ioe sbttl ll'I.OSgn:ssion prooably 
occurred about 20,000 yrs BP (20!ca) aod at that rime the an:a around 
Manebesier was deeply buried by ice po,s,oly more thaJI 300m thick. Various 
auempcs ~--e been made tu estimate the thickrless of the ice cover, Wt because 
the ice sheet was generally ur1$tabk-at this ~ ils outer areas WOl.lld ba,·e 
been thinning rapidly and lb: ice st.reams within il sprad forw.ud very quickly. 
Local thicknesses """1d therefore be g- by the pon,-,._, p.....,,.. 
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hi.ad ita lhe bed.rod:: ewer which the ice wu mc:,,,ing. ud the nature of the ice 
fk:M.,._ within lhe local arta, which i:a. mm v.-u J I t. n1 upon distanee from 
s<illSlablcicesowterqiocs. 

It is impor1anI ro tlOle tbal tbeff. was oo snbmari,1 ice field de--tlopod 
•ilhin lhc Sculh l'omliae$ and uy ice n:acJw,g !ho Vks> - lull OD,pD 
...,. from !he rorthro> SOUJC<S almdy -ion<d A '"'Y small glacier v.-.. 
possmly lmmcd at Seal Eclge, OD !he east Clank of Kmdcr Scout, bUl - of 
lhc celllnl pam of oonh Dabysh&c ~ ...,... co,crcd, mminod 
substmtially ice free at cbis tio:iie.. Tbe mast soutbcdy ice source was locaim in 
lhc 1/pptt Rihble.,.. belt iu oudec &)acieo """'di......S ~ iaao -
Yorblwt and~ wab!c u, e=nd .. ,.....=ts., P......, as !hey-. l>locml 
by gbdcz - from lhc Late Dislri<L 

'l11E U)CAL GLACIAL SEDIMl::Nl'S 

Some 130-UO )UIS qo, E. Hull and bis 1S10Ciall'S ;o lhc Geolop::al 

Sun-.y, idc:lllificd Plei- - - - wish .cb)$ widl 
boolde,s· (YiL Upp« and l.ower 8ouldc< ob)~) ill lhc P<Miac "'1l<)s of tbc 
ri- dmai,,g -.ids MlllCbe.1lu. Tbey beli<ftd 11w mi, ttipoml< P ·oa 
olw><l<:rised lhc glacial dq>orit$ of mud, of aanhem EDglaad and ii WU 

~ as evickuo< atrwo major gbm) ice &iw,e( ldYIDC<S ,ep,mal by a 

seti<o ol .-....i, ... - - durit,g ....... , - Thi$ uipanilcdivisioo 
bas beca mapped ill lhese •'Oil<)$ oo .....,,,, occarioos, hut ii is ..,., ~ 
U b<iog an o,c,r $HDpli6<atioc of the true cltposruootl SI • >t· and lha1 lhc 
.,_.;.,, is .., longer l<mblt -· dawal> ii .... aa,cpi,,d lo, aeady ... 
bwidnd ,...,._ Rllhcr llm, lhc - Id= and n:u-c.t of lhc ice as Ofiaioally 
eavisa,cd (by earlier workers) it is DlM' belie"ted lml lbete ~ a rapid advmce 
oC lhc ice ,i-...,. with ils sub,equem ropid --- duru,g a period ol 
clim,tie WllllWIJ. The """"' a( Ibo ioe .- "oold i...e ldi wie areas ol 
mgna,ing ice mekiq DI sii1I in this UCL 

From lheir-...- at 11101km glaclcu and lhcir dq>oo.., eow
and mmy ache, gw:iaJ geologisls.,,., imap«I SO<b $Olimcntuy _,.,,.. as 
n:llccting ronditioos l)Jri<a] cl • --..nos ice -- Tbey iolttpm. lhc 
~ lloald<t Cby ... locfi:,,mc1l1 till - - • glacier ... - the 
Middle Sand scdimms ate •S10Ciari .,;111 mdt ......, acuvity l3li!,g place 
wnbJn. OT al the from ol the ioe muJio; lhc Upp« Boald<t-<:lays are deri,-ed 
Im the mos1 put from ,apragbci,J mumaJs origu,ally deposili!d aJoog the ice 
frool o, upou lhc ice matliA it,df w snbsrqvcntly affcaed by slumpinc or 
ache, ma,.s - pcocesscs (fl.,w tills). SUdl a -•I of Jbcial dq>o5ition 



 

is an appropriate one for areas a, the ice margin where the ice became suignant 
or only slow moving.. It is therefore applicable to many locations at lbc Pennine 
margin aod to Marple in panicular. Further to the west, oo tbe Chc.$hirc Plain, 
these sediment$ ha\le been collectively identified by Worsley as representing a 
particular strat.,ro1.pbical w,it withio the late Plei.stoceae which be called the 
Stoc:kport Formation. 

lo lhc Marple area, lhc local reLicl or lhc Pennioc bills stn,naly 
inHucoccd depositional c.onditions at the edge of the ice sheet. Within the loca1 
valleys lodgement tills were formed upon Ille 6001'1 or Ille valleys in locations 
when: the ice lobes exu::oding from lhe Wffl were at their dlictest, but with the 
later mt.ltlng and down'wUtage of cbe ice- sheet much mclhti.'a.lel' activity 
occurred and these basal tills became overlain with a sequences of 0uvio-g.lacial 
and flow till sediments. I.he latter often extending as a ven.ect onto the higher 
,lopes of the local hills. 

Marple Bridg• 

l)om BPJby,IJ &ow a,JT port (9tlW894) l'allll! right OCMfl NU and Cl'OfS rile Riw..r GO)f DI MiJ"ffM 
Btidft,. lkmtin, rlflll w W.Jint •tt:lfl at~ $mitt (96Sl!UJ. 

In Ibo centre of Muple Brid;e Ille River 00),1 is localed within a ;o11e 
segment of its valley. On the wc$1em flank or lhe ;orge Catllonifen,u5 
(WeS'tpN,lian) saodscones and shales are exposed, but on the eastern side most 
or the upper slope is foaoed of till a.ad oilier glacial materials with only Ille 
lower slope eroded in bedrock. A temporary section here exposed the basal 
alaciaJ deposits of weathered ted4>rown and uoweuherut blue-grey till 
overlying Coa.1 Measures sandsume and shales. The leader explained tbat the 
cassem 0ank of the 1orge was eroded in an infill sequenoe of' glacial deposit-. 
which bloclr.ed the lormu valley of lhc Goy, which is sited to Ille east or Ille 
presenL gorp. 

This recognition of lhi5 river dhusion and reasons for its occurreoce 
were first explained by Rioe (1959) who noted six other simiJar gor;es in lhc 
'1lley at New Mills, Ha;ue Bat. Strawbeny Hill, Marple. Offcrum and 
Stodcp0r1. Johnson has also recorded s.imilar features io the Ethcrow valley 
south of Broadbottom, and several other diversion! are known from locations 
in ocher Pennine-valleys that are tributary to the Mersey and were i!Mdcd by 
fee spreading from tov,.,land areas to the west. Johnson has suggested that this 
partial deran,a:ement of the drain~gc occurred whe.o lhe&e valleys were firSt 
bloeked wilb a g.lacial infilJ a.Dd that the gorges were eroded by mehstreams. 
These cutting through lbe. tills and other glaciaJ sodirncut5 11 the ice ma(iin or 



 

- the ice. became supcrlmpo$<d """' th< W>dcd)'iae bedtocL He bas 
a,gued dw the ioqcs, ,-ilkl,.,. k>aud oo the side$ ol th<bmcr ..UC,-s and 
are, $01DC 25m deep. v,;ue, eroded u c. lSb wbeo meb•:Uer discba.tgel were at 
th<irhighesland<JO<elhe ,;..,....,.incit,d inlobedro<J< lbeirc:ow,csbtame 
fmd. Followmg lbe enlSioo. pmse some valley ~ IOOlc plau wiih 

m« s,avds and alluvia baQg depo$itcd OD the flao, o{ the - These -
bcco - in1o ,emoe foatuns wbkb w, be uaced lhRJop the p,rgcs. 

"''hm vioi1m& the lemp0<uy _,.,_ !be om= o{ the valley aJacial 
iDJiII .. v discussed.. Geoetally its s«Ji:mercary cbaraccer is-,·ery n:riable &Cid 
'""ii'O from • ..,...,.. or J)aoial royihmil<s aposed beaadl iUld passmg 
"P"-atds inlo basal tin at Bmadbottom. ., lhict - cl "'Cll·gndcd saJ>d beds 
of &Juia~fluvial origin and exposed in __,.. lound in tribuwy gulleys ol the 
Ooyt ond Elhcraw. Such deposil5 ""' .....Uy capped bf, o, iolelbodded wnh, 
lilh wb:,se cbaacler d>aoc<s aa,onliag 10 ils Origia and poomoo wilhm the 
ma;nating ice sbeel DWJ,in. 

Brabyn$ l'lork 

CIDulud"0t1ttlllitMl:ft,t. O.Ar411M'f' .. ft"dwmdmJn-&abjl'dlbtl-t/NIJ;,ll;,Mg-p:,tlt 
~IOdw~ltni.loa. 

O.T. Jooes (1924) <k=ibcd bu ,_ (!be Mency 11",gh Teaace, ""° 
iDtennodiate oacs. mil a Oood plain t<m<e) as occumJ1g in lbe Mersey villey 
be<wro1 SlOCkport mil su.tlord. Silllpsoa •nd Ritt also mapped lhae tan~ 
feam= _,,. from S.OCtpon. but did DOl agree as IO !be D1!lllber IO be 
bmd thete. Jobmoa Ul<Oded thrir"°"" aod maP!'<d lbe1U= sm1cswitbin 
tbc Euietow. [),nc am Bollin nllqs and also mapped !be Me,sey valley 
..,,_. ~ ., WarriDglOA. He ccoc:ludcd Iha! the Mmey i!igb 
Temoe cooJd be idc:ilified lhroughoo1 lbc lowlmd .,... cl lbc mer Sj'SIIOm bot 
tbal lhete ,... i..s rdhhle evidence i>r !be ·p,m111· or the law aemccs 
remoams witllin the ,..ueys and ma, - relics ......_ bcco p..........i 1,,-• 
immber ol nmblt ooadltioas "ldl .. the cffi:ct cf h)dtoqic:al, climm< aJ>d 
,...Jc,-eJ cbaqe$ thraup time aJ>d ..- within lhe """"'1 -•· 
ioeludmg the cfl'ms c{ e.qb.ee•in& ;mp- - in-· limes 
aJ>d some climalic and ,ca lc,,cl Ouct"31loos in lbc Pbsl-0..._-w period. 

AJ AiltlOII lolmsoa (1969) bmd peai beds wbxh bad ixm<d In .dru 
daria& lhe o;;,3danon phase cl the Mmey High T""""' and lbcsc Dr Frants 
- abl, IO d3le palynologically IO I period o( c.1~ b. 11 """'1d appear 1JW 
lhc,, bad beta.,, 1a,,d11i()lnl ph>s< ..;Ihm lhe villey wblch may....,,, bquD 
a.s SOOD u lhe mdN.'3'.ter vohmit:s beg&D IO d«rr:asie and •-:a probably 



 

Ultcnsificd during the Loeb Lomond Scottis.h Glacial stadia.. This aggradatiooaJ 
ph•~ wai usoeiar.ed wilh an accelecattd bed-load (envel/und) alluviatjon that 
was linked with a rcadJu.suneot of meander belt aeometry, channel form and I.be 
surface slope of the flood plain. Rapid scdimen1ation led to rapid shills ill the 
channel form and 10 po,ss.ible braiding, AJ srream sinuosity increased within the 
pans of the valley ""' constrained by the ao,ic:.,, the older alluvium at the 
valley edge became undereu1 and the width of the floodplain increased. Trus 
aa;gradaticmal phase must have cootinutd for some time folJowln& the formation 
of the peats at Flixtoo, but a decrease in wrbulcoce and bed load Jed to a 
seoond phase of readjusunen1 with deepenin& of Ille ohannel and the etmporary 
enuencbing: of the meander belt wilhi:o the noodplain. This erosion of the tower 
levels of the ,,llc:y with aLU> associaiod with terrace de\lelopmeru wbicb took
place whenever the river regime controls permitted. In the Dane valley, new 
work:, by Harvcy aod Hooke, has shown that much of the d-owncuttina, there has 
1aken place bet~-een 4.725 BC to 915 AD and wu followed by a subsequent 
pha.sc or valley floor aggradation. This phase 100 bas been interrupted as a 
result of hwn.a.t1 interference with the: river channel from 1,800 AD om.'lt'ds.. 

lo Bmbym Park the pattern or terrace de-.-elopmeot -.ws explored and 
shift o( the river to Its course described. Because downstream the channel Is 
oow confined withi.P bedrock., the meander shifts ia 8rabym Park have become 
distorted in shape md several cu.t--offs have taken place du.ring downcuuing. On 
lhe far S-ide o( the river bend bek>w Cote Green (965902) the river cJiff consist$ 
of shale and 1andsume at the base which is O\tt:r-laio with pan of the glacial 
infill Illar bloclced the P"·glacial Goyt valley abandoned when the Town Siree1 
Marple Bridge gorge section was eroded. 

Ludworth Intakes 

1'loat Ma,pl~ Bridle drll~ nOnh aw Ol"I dtt: .4626 ~ Citwup attd c(;t.r 2ba nun rit/lt IIUo 
Sand)• LoM ~ ON! fc>lu,w ds1J It> a ~~ Ol L,.dl.otflt /NOUS (99191JJ. 

The excur..ion rou~ between Ludwortb Intakes and New Mllls allo,,'Cd 
the party to sec some of the .landforms of the b.igher hillsk:,pcs arouod M.arplo. 
At the Intakes the view to the non.b\\'CSt includes one of lhe best glacial 
mclt...,ate.r chaMels in the country. It can be described as a col channel as it cuts 
acros, a minor divide at its lowest poinL It is a. su:ep..gjdcd valley, sinuous i:n 
form and g .. 9m deep. Unlike a normal vaJJe.y lbete is oo spring bead and the 
channel was apparently eroded when the Devensian ice Jhcct covered cbe• loc11I 
relief. At this time, mcltwater under hydrostatlc pressure. may have flowed 
across the col erodin& the initial channel and the erosion co.ntinucd until such 
time-as the ice surface melted to )eve.I .lower than th.al of I.be col. 

j() 



 

 

Cbark$worth I.Jltldslip 

(hr:illllf o fhor1 &Sl&JIJtt btfiw a,mi/11 rigN WfJ GM l.aM (996914). A slton CUOICt: okvJ.r IN 
,ood tlOp ot oj:tm fOQd}tlnaion (9985()9) ONJ MOA: a short thotc, p.,. IM-jl'f'IIII tmck at oblwn 
o .itttt <f 1M landslip aJ Qir.ffl £4sr a> /M ltM.vGn. 

A large scar on Cawn E,lge marb the Jooation or • brgwcale landslide. 
Previously descr:ibed as a rotational landslide, it is in fact a rotational slide in 
which lhcre. has been also some tran$1ational movement &kKtg a.o indincd failure 
surface which for much of its lenglh is a!iJnod along a bedding plane which Iles 
at,o,,e, bul close to tbe Simmondley Coal seam. Allhougb lhe upper part of the 
slide is broken into large coherent rock masses which h:ave toCl.ted retath-c &o 

the original ,lope the toe areas of the slide fl°".,,! d,..11 the biU slope and 0010 
the ull mantle eov<ring the lower parts of the local ,-alley. This dem.oosuates 
tbal the slip movement took place at some time after the tills were emplaced. 
The till man~• had lhe effec1 of impeding groundw.uer flow and increasing 
pote .. 'iltater pressuru; this contn'buted &o lhe ulricnate slope ti.ilw'e. 

A second daNm pomt c,an be: also esiablishcd by examining peat dcpos:its 
formed in depressioos locatod on the •urfaoe of slump. The earliest pollen 
ex1ractod from these peats and !heir sub-soils dll<! from 9-7n and i1 bas bee.II 
shown that 1imilar landslide hollows mapped in Longdeodale also date fro.m Lhls 
time. It would therefore appear thal mOSI of tbe landslides occurred on South 
Pennine hillslopes some ti.me after lhe last major 1.lacia.l stadial, but are not a 
product or any one post-slacial climatic or bydrolopeial change which may 
have affcrud the billslopes. 

Mellor Moor 

CmdilUt a~ ktne .11> rhl Moo,jf.dd IM ((XJ1891). 1he 1to;1 \i,t,1,• point ti CIII die Milwr A.vie: aJ 1M 
st« <(f/u 1M""" - b< m1d1,,1/,y ~ oboMt 'lf»o/,olft w '°"'-mod)w",i"" f(XX}89J). 

The viewpoint is located close to the divide bctv.>ecn land desceoding oa 
the west to Marple Bridge, and on the ease to New Mills. Much of the 
topography rouod be.re. consiiting of benches and scarps, is detumincd by the 
lithoJogy of lhc Carboniferous 5,trata and their position within the Ooyt Syncline 
1.nd by past erosion OODditions whiob bevelled lhe c·resl5 of the esc.arpmerus. 
W-ltbin lhc valle)~ the lower ground is covei<d by ulls, bul on the upper slopes 
there are only paiches of till and mounds of sand and gravel. lmmcdiaiely IO lhe 
soucb of lbe inn, there is a laJJC ool channel whose floor slopes east',1,-a.rds, aod 
Johnson bas S11ggcstod lhal the o,art,y mounds of .fluvial•iJadal maicrial wen: 
once part of debris th.it block.cd former melt-channels tbac drained bcoeath or 
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ai Lbe margin of a rorme.r ice sheet. Similar mouods have been found elsewhere 
on the south--wesl ~Mines on the higher hillslopcs and .some contain marine 
mollusc shells. Such fo5$ils "'-ere origina.Uy eroded by melt5treams from the sea 
floor, buL as they come from different f.wnaJ groupings it is assumed that they 
..-ere frozen into the ice base as partS of sand/ gravel conerctioo.s which were 
t.betl transporuxl ID I.he ice D'li3.tJjn. 

Mellor Moor 

Ren,m A:> IN jl,lllai(III f)lt;J ~t' sC1lllh ~ S7rlltJlt 1..,:w. Ar tM na.t fall',CffOll port OIi' 
tl1tffUlr'lJJl4 l'OOd cpposil1 (!}1}1882), Rtnr.m ll'J thep,nallltt Ofltl,iofk ~ .St okmt rAt 100d bdaw 

w tilt ~ '""' "968M)), 

Here. a small ,•alley is seen to cr0$S the lane. On the downhill, western 
side or the road. the valley cross-seclioo i.s trough-shaped and the valley fotm 
is sinUQus: pan of the valley floo.r was affected by coaJ mine: .subsidence. To 
the c3.St, lhe valley bead is sbalJow and incapable of providing a sufficient 
d.ischarie lO erode the valley section to the west of the road. A glacial origin 
':,r the features seems l.ikdy and it is possible that mclrwatc:r erosion would 
have occurred at the time when the ice sheet downwutcd from off the bightt 
bil1 .summits. These hiUs would ba\'C remained scow--covered, but with ice 
rema.ining on the k,9;,:r pound scream flow off the higb a;round would have 
been supplecnerucd by mcltwarers and cbaMels eroded t0 alk,w the s.treams to 
eruer the ice: at lhe lower level. 

NtwMlils 

As a, Marple, the Dcvensian ice sheet cu.·crcd the New MHls area with 
alacial sedime,,1$ providing a thick infill within lhe Coyt wlley, bu! decreasing 
in lhicknes• on the upper s1<>pc$ of lhe villey. A<>cordu\g IO Jolmson, lher<: is 
no evidence Wr the cxistt-nc:e of a former •Lake Ooyt• within the valley, but 
in favoured locatioM some drainage impecbocc with .small epbemcraJ lakes 
focmina: at the tee margin W3,S possible. At New Mills the riven Sen and Goyt 
have both been diverted into gocges eroded in bedrock. and the diversion was 
due: to c.be pteSencc of a former ice lobe- tha.1 blocked the wllc:y and left a 
subswuial infill within it. With downculting the rivc1"$ are now c:oosuained, 
but upstream of each gorge meaoderin1 of the stream channel iook. pl~e and 
this bas enabled the tiver to rcmoo,--e much or che glacial infill. The rcmainiog 
glac:iaJ infill bas often been made unscable tbrou&h river uodercuttina at the: base 
of the slopes and one web landslip is seen on the \,alley•side opposite. 
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Muple Aquaduc:t 

kJw11 IP Mvpl,t. A fa;JJ1 load (# tlv A6?6 {41 ~ Ji;Jlhi,s At Ctn1I • ., ~ 
(9J190/J. <:or~ da,,r., dw ~ & ,...._ 

From the .Aquact\lCt lbere is a s,x,c1 riew &PNn lbe dYU aorp Wb:leb, Ille 
!hose .seca u t.urple Bri<!F .,.i New Mills, was iDilil<ed dum,a c1owc"',w,ng 
d. lhe ice .-_ TIie original ,~ ,_, plugged will> a clzcia) sedimen& infill 
is locud ., lhe oonh a( the gargo and at Romiley is alip,d panllel IO ii. 

~ - remmuts tu.e been mapped wilhin lhe - .md lhe - -
appt.u boch vpsuum aud dowmtn:am oC it. 

~larple Hall 

&ala JO_. fl!»tl ~Q6;otJ,-,. n,ltt...,. Jldrpl£ ~ 2t;as »* .att(liv ... ,_. 
~ Ofl Hill I;:, Drlwt ~ a,"°"" Hall Solloot. s,q, t:t tal<f"N od+JIZ' a1 SlriU.!9J. 

Tbls localily is oo lhe sile d. the i>tmer Marple RaD w!uch "2S 

dcmolisbed in 1959. A sbon distance from lhe Hall i:,nod•tioos !here is a .sooq>, 
high, CUfYUI& <liff seaioo eroded in bedrock. This o,arlcs lhe oula edge of. aa 
•bmlon<d valley meuxS<r w- """' is formed by lhe Tumdiff \\bods seen 
c,ppa,ile. TIie valley floor of this mtall<le< c,on, bas becll carnin<d oting 
S<imuc aud palynolop:al DJCtbods and ii appcan th&I lhe CUl-<>ff l00i: p
,ome time bcb= 5 aud 10 b.. 
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MGA f1ELD TRlP TO CAER CARAD0C. QIURCII STRE'ITON 
(S<IIJUNE1'94) 

Leader: - Beale 

INIROOOCDON 

This .,-u u cs:cc:IJent fteld trip to lhe Chureb Suem:m area. despice. niD 
lhroogboul tb< "2lk. 5'le Beale led • group d 22 p,:q,le ., U Joc:alitico 
~ ..,Jcanios, ...,wnn and mmy louils. All localiti,s, """"P' tb< fin<, 
were oa public foocplhs. and all had sme lo< oollffliag specimem, if it wu 
felttobeoecasal)t 

The rocts =nunod ,.er,, Uricooim w,lcanics ~ 650-6JO 
millioa )'Om old), Sm:aoo Sbale5 (Pre-Cambrian, S~575m.y.), Wrekin 
Quarttiie (buaJ Cambriu) aod rocts from lhe Uppe, Onfowicw,_ n,,..., was 
very fiale clw>ce of appreewioa arxy structutt. due ., isolar.ed _... aod 
modi &:ulting. SometmlC:$ it v.u diffi:ull 10 assign I rock ootaop IO I 

psnic:ular fo<,mlioo ! 

LocalilJ I: Sm<lDa Shale (Grid R.r SO "611) 9-&37) 

This -.:al ~ some 50m loog aod up IO 3m bi&b, sbows lamirwed 
g,eea grey shale. BeddiQg wriea from ..nical ., almost bod2,ocual due ., 
rauiw.c, and °""""" aod $hear t.u>ds ,_,, ...,u dispbyed. Tb< ,qioaal dip 
is sceeply to the west or oorthwcst. Near tbe cca:tre of cbe. face 1$ a ebatanie.l, 
6m wx!e by 2m deep. filled widl lill. Wllh iis basal Bdmeth Gril, lbe 54ama 
SW.. Pormatiaa is lbe olde,t foruuUllll of lbe S.OOOm cf Ptt-Cambrlm 
(l.oagmyodian) &edime111> in dlis .,.._ Since it sl,ov,< • -rot eoaraeau,g 
upwanh. it my be a disUI aut,;djle. VhlJrin& east,>'ll1U aloq !he uad: (Le. 
<k,wn lbe succes,ioa) oae pass,s CNet die Helmeth Gril 00101he Ragleth Tllff,. 

Local-, 2: Uritonlaa doloritr (Grid R.r SO 472 943) 

This IWllffl aposun: of dolerite is some 20m ll>o,e die mid< and 
.......-1 "l'l'fl)JUDU!cly Sm by 3m.. hi• a cwt~ iuttusioo (l'-y 
• sill) m 1he Ragleth Tuffs, a.. uppetw<lSI of die I .300m of ~
Uri,;,oaw, "°lcamcs benealh die SUfflOG SMles. Some <t)Slalline lw>d 
specimens..., be """'1, willl die ery,tals being oligocwe i:ldspa, and 1UJite 
(die laae,- oommcoly allm,d IO chloril,), wllile quartz. aa be pcuent 
iotemitully or in a!l1)'lllale$. 



 

The tnek io the next locality i>Uows a branch o( the C'hurtb Sueuon 
Fault, whicb brioP !he Ragleth Tuff and lbc olher Wlderlying vokanic, on the 
"utern side ol thc faull agains< lhe upper put of lhe Loagmyndian ,cdimenls 
on the east, thus cutting oul mos1 of lho Longmyndian. 

Loaility 3: Wrekin QU3rtzite (Grid Ref SO 476 948) 

This is on the rigbi.t,:n:id side cf a oew access: to the path up Cacr 
Caradoc. It iJ a low UJl0$Urc, meuuru,g aboul 7m • Im, and sllol>s lhe ban!, 
li.abt &l'C)' "clean• quanz-arenitc, wilb ccusional eurrcnt bedding. Beiog cast 
of tbe fauh, lbc dip is 10 the norlheas1. Tbe quartzilc iJ uue,preied .. bemg a 
beach sand. marting cbe basal cambrian tramgn:SSion of the sea in this a.eta. 
lt is up to 50m thick tnd rests uncon:fot'lnlbly on both Longmyndian s.cdimcnts 
and U ricoDWI volcanics. IL bas a co.a,Jomcme at iis bsse. Tcacc fossils, in 
1be form of worm boring•. Ila>'< b«n found on the Erw~ north of Ibis area. 

Immtdia1ety U) the cast, IClOSS the streim, lbe low rounded hills are of 

Ordovician Hnat Edi,: Gril and Harnage Shale$. whili: Ille higher ROI"' 
B.,..;fler Hill beyond iJ back illlo Pre-0!.mbrian rh)olilts, andesi"5 and wffs. 

Waltio& on up lbe crack ~ the: swnmil of C-aer Candoe, loose 
pebbles of d.uk grey. vesicular basalt and of pmk lJll)'ldal<,idal rbyolite can be 
band. 

Locality 4: Oriconian Rh3olite (Grid Rd SO 476 795) 

Tbis craggy location near lhe sum.mic sOO\lo'i the pink c.ter Catadoc 
rh)olitts, "with marked flow banding and a mep dip 10 the southwest". Tberc 
an: also amyg.daloidal and bttceiat.!d varletiC$. ahbougb at mis location the 
angular, brolteo appcannoe of the rock face was-due lO 11aaira1 wcatbcriog. 
There were, ~'C'Ytr, obYiious-&ult planes, whb fflCktnsides. The r:byolitts ate 
composed of a.lbite a:od orthocl.uc fcJds:pus l:n a matrix cont1.ining chlori.te. 
quartz and seattefflJ hematite. The 1t11ygdaJes arc o( quartz. and chlorite. 

Moving westwards across 1M .summit there i.s much to see O\'erlookfo& 
the Cbun:b s,n:non Valley and the Looa Mynd. Tbe fanll-guided CbUldl 
Sueuon valley is obvio.,,, wilh the plau:au of Ille Loog Mynd beyond. In the 
forearound the main &ult line ~IO'A>-s the bx of. Cacr Ca-radoc, with its. 
v.-esledy downlhmw brioaill& in Silurian (Wenloek, Ludww and Llandovery) 
rocks co form the valley floor, cOVtted by glaciaJ deposits. Wcnlock Limes10ne 
crops OUI iD Ille """'1. The t.m,g Mynd plateau is formed by the pile of 
Locgm.yndian sediments dipping sceeply west~ 



 

 

During the &]acia.tioos, ice did not g~ Dlltt> the Loog Mynd, IAd so v.2s 
funnelled tb""2gb I.be, valley. fmmtdiattly opposite is a valley called "'The 
Biitcb". with a side valley, CwmdaJe, to the southwest. Cwmdale Im been 
described a.s a gbcial mel"''3.tcf channel draining The Bau:b while ils exit v.u 
blocked by ice. 

Tbe m.trked ri<l1< to Ille oorthcast is "Tbe Lawley", ii;,rm<d by andcsites 
aod cuffs of the U-rlconia.o. "Olcanies. West o( the fault at the base of The 
Lawley, Ille gw,w ull is U11derwn, not by Silurian roclcs, but by C-arbonifcroos 
Coal Measun:s. Moving 00. cbe ucwsioa rouu, descends tbe st<ep aor1h ri<J&e 
ol Caer C.aradoc, to pict up a pa.lb tQ the cast, with a .wle over tbe knee. 

LocaliQ' 5: 8c,olckr C.,U«tlon (Grid Rd SO 4306 9570) 

This locality is not an esposw<, but a heap of boulder>, mainly of local 
rocks. The mo"" ootable oocs show pebbles (Hoar Edge Otit, Upper 
Ordovician) oT trace Co.ssils. There is also Wreti:o Quartzite and VC$k:lllar 
~ll The green aod orange boolckr i$ a mystt,ry ! 

Continuing aloag the pa.lb, oodcc me isolated peak of RDbio'$ T\Jmp to 
tbe nortbtasl. l:lue, Mid<IJc Clmbrian strata uncon!orm>bly overlie ~ 
Cambri.aA. before reaching lhe oexr locality we pass over one of che main fault 
boncbes, whlch sepffltel Caer Caradoc (Uritoruan volcanics) from tbe -er 
s,,orJirnems in lbe wlley immediately IO the east. 

Locality 6: w-.i Quar12it, (Grid Rtr SO 4815 9525) 

This is a groand•lel-el exposure. approxi:aut.cly 3m by 2.m overall. h ~ 
a Jrcy sandsmar, weaihering t0 U;J,1 brown. It is probably Wrdtia Qua,ttlue, 
Mlh an wt•- wilte and almost =tleal dip. (The JenloakaJ imp also bas 
Hoar Edge Orit in this vicinity, wbicb is de:scnood as ~browo sa.adsrooes" .) h 
is .separated from Locality 3 by the unoonfonn1blc awer o( Ordovician 
scdime.ntS, and is doscr co lhe more extetlSive area of complexly faulted 
quanzite along the ..urn •;de of Llnle Candoc, to cbe nonb. 

Loc:ali1y 7; Boar Edge Grit (Grid Rtf 4828 9S13) 

This exposure, 2m loag by lm hlgb. on the left-b.nd s;de of cbe tracl:, 
is of low quaUty, but shows bnJWD saBds1ooc of variable gni.Dsize~ Fossils are 
reasonably ea,y to filld: mainly bncruopod moulds, probably Oinqrr/r/$ and 
SaJ.01,;a, but also oecas.ioul crinoid fragments and btyoz.oans. 
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The Roar ~ Grit is oC Upper On!oviciao (eu.doc) age and is •P ., 
J 2.0m thick ia lhis area. The sequeocc is mainly coarse sand$hloe with a. tmal 
C(Xlglomcrato, ahbough lbue .,.. timesloncs and sha1,s locally. They lie 
UDCOnfofCW)ly oa older mao {the cap is approJ.imltely 30 million )USS), 
bein, pan of a moriouing l.BA1g.ff$:Sion, from the .oonbwcst. across the arid 
lalldscapc oC the Midlalld Platform. AJ this 1imt Briiain was at la1dudt 30' 
soulh (equi,-.lclll 10 Soulh Africa a>day) and lalld pWIIS had ..,. ye, <YOIY<d. 

Tbe ~ then carries on up 10 tbe ro,d where ooc rmns ea.sr.~ co tbc 
,mall aposurcs. 

l.o<alil)' a, Clla(wall Sandstuoe (Grid Rd' SO 4U9 951.2) 

This is an old road.side quarry. some ISm loog and 2m hi£b. 11 ibows 
a .,,:JJ.jauued, pu,ple, sill)', fine sandslone (lhooghl r., be unfossi1iferoos pri<>< 
10 Oil< visit). h c,omaim braeblopods (paniwluly ~~/lo) and psuopods, 
and 1 - uilobitc ~ .,., OlUod (powbly Iln>,tgttolilhus, 1 u:inulccid). 

The C!wwaU - is - of~ age, but is )Oll11P,, lbaD the 
Hou Edge. G~ Despite m iolervenia,. bull,. the route ha$ been O)(W~ up 
throuib the suoussioo which di))$ at 6S• 10 the soolheast. From this point the 
route c:ominves down the road until jus1 prior to W'tllstone Fum wbco it mms 
hard righl co tnveise cbe biJls:idc 6cld. 

Lotality 9: awwan Sandstooelalttnlala Limestooe 

Thio exposure oo the rigbl,haod $id< of lhe pad, m""""" some 30m by 
4m high. II is pacbd with bnduopod buds. 8etwo<o tho Chatv,-ell Saod"°"" 
and the )Ollntet Cheney LoogviJk Flags is the 20m thi,c,k a!Jtmota Li me~one, 
made up of r,peated :Z0.30cm tluct, lenticular, sbelly limesu>nes imerbcdded 
wilh Rags. a:od sbaJes. Tbe 1imestooeS coo:.ain l'lUIDetOU$ Httuonlru uliMtOlO, 
aloog will, olber bracluopods. such as S-.rl,ytIID, and ...,. lrilobllts. The 
row, tbeD curies nn up the sa,q, Jullside opposilc to the next locality, beyood 
the field •'Ill OD the ri&bL 

Locality 10: Cbalwall Sandstone/Cheney l..oogville tlap (Grid Rd SO 4151 
9459) 

lbis locality was mosdy obocured, noc by the usual soil or gm,. bot by 
a corrugated sbeel roof bkw.--n off lbe adjaoe01 barn ! However, it is still 
posstl>k ID appr«lal, the cbange in litholol)I from lhe Cbarwal) Saod>tono OD 
tbe v.==i (righl) side to tbe "'"'tyu,g softer Cheaey Lt,Qgville Fia1I' oo the 
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ldL The FlOJS an, soau: 180m or inletbedded, .,...,,W,•grey flags. sh>.les aod 
siltssones, witb occasional thin. fme,--graincd nodstnnes a.od sbelty limestones 
Brachiopods and trllobites iend u, be fairly common: indeed a lrilobite cepbalon 
was found at Ibis localily. 

The '°""' continlles ~lc,ng a le,'tl walk, with bopy palebc&, aloc,g lbc 
northern flank of WillslOlle Hill 111d lbc batllc SIOncs (Uriconial1 dlyotite, as oa 
lhe $Um.mil af C&er CU:adoc). This l)31h is the: approximate lioe of the 
Sha,pstODCS Thnist. separating the high ground u, lhc soulh, formed by lhc 
.. 'CS!-nonir-t 1n:ncfina Prc-Cambrial> "'1canics, from lhc nonheast ~ 
()rdoyicis.o sequence u, the oonh. 

The final localily is IO lhc -, across mushy grow,d and uross a 
$lrelm. ,,,.,.ith the exposure in the slope abol,-e tbe sueam. 

'--.lily U: OrdoYlci>A sandslone (Grid It,/ SO 4767 9439) 

This is a """11 exposure, 2m by Im, or dm brown, silty, fine anclSIOlle, 
plaoed in the Ottlovician by lhe brachicpods found in the scream bed below. 
They an: rare in Ille apo,ure ilsclf, aJtbol<gh traoo fi>mls can be found. From 
this poinl ooe ·w1l:k:s ~ co re-join the outward route. and back into 
ChurcbSU<aon. 

MAPS 

Topographic: I :25,000 Pathfinder 91-0, SO 49/S9. 
Geological: I :25,000 Churcb Streuon SpccW SheeL 
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JOINT J\IGA/NEGS fIELD TRIP TO \VENSLEV!lALB 
(31a JULY Im} 

lnder:JobnNodds 

INTROOtJCnON 

This joinl trip wj(b the Nor1h E.Slcm Geological $ocie<y V.'ll$ IO lhe 
suilably •AMIil• couoty al Yorltsbire, junaposed bctv.ua the Cowuies 
Palaline of Durham """ I •oct<hiP. DOC acly the rim hom of NEGS a.od 
MGA, bot also the form« aad ~ abodes of lhe leader ! Ooce local 
dWcds bid beea llllSCramblcd, lhe party get aloog admirably wnh ooJy mlaor 
,quabl,les ! 

Tbe l,ada bcp.a by e,pl>illffl& 11>,. hisuJrlcal and--· importan<c 
ol W<tlS!eydak (fomerly •Un:wJc') u being lhe 1)1»-ate> ol the •-•• 
fades as 61$1 dc>cribcd by Jobn Pbillips ia 1836. The ol>joct ol lhe trip ""' ., 
r,,lau: tbc umque sceuery ol W<mle)dale IO lhc devdopmeot of lhis &cics and 
tbc i>llowlg localities ~ visncd: 

Nauooal Park c.ntn, A.,~ Falls Car ~"' (Grid Rd' SE 0l2Sl7) 

n. p,rty v;.....i tbc ~ modd ol lhe dale i.a the National Put 
c.,,,,e which __,, !he glaclll eeology. The \\'caslc)dal< glacier • 
.-mg eas,Y4Jdi. =lated wge &mOWll3 ol drift aad boolda clay. This 
mow,d, • l<rminal moalne, remaias 10llay ac,o55 the valley, its - cd&e 
31 Mill Falls (ju$! _....., from A)_,,i.) and ils .-n, <dJ< at ,.;,bopdak 
Bcc.k. A$ &be: dim&.ic .... nncd, the glt.cica' $Copped and the md.ting ice fomMd 
a b.t< '7tt'Tkfmg wc<tv,..nls up tbc Yllky and held in by !his moraine. 
E...mally tho md1 waier spiJk,d "'"' the ICrmina1 mcraine ca,,,m; • go~ 
oJuoo:h tbc limesloot II Ayspnh. Tbe party llOlcd tbc Sltq) sloped lhe Rivu 
Uro al lhis poim (wbiob falh 50m in 2 lcilometm), c:oa,par<d ID geall,e slope 
ol(be lribuury Bi,haphlc Beel: (which fall$ coly !Om in 2 -), due IO 
pr= oltbc Great Scar Li.,...,.,. oa the valley Door wbidl ,__,,the 
cuuiag actioo of tbc mu. Bi<bopcble is c.11 ia much ku dunbk grouod. 

A,rSprth Lower f>lb (Grid Rd' SE 0US83) 

Hwe. tbc ,..ucy Coors opose !he G= Scar t.ima,oae, a .,...;,,, 
tirnes•oac •• tbc lcp of tbc Asbian Slasc-The upper beds or llM: ·-- ... 
inwlaced wnb clay. As tbc rmer a.... O,fl it tbc clay is v.'2sh<d OUI by eddies 
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so that the leading edge of the Umestone becomes unsupported and collapses 
funning a sW.rcase waterfall. Tbe party noted the. potholes formed in tM 
limestone by swirlin& pebbles and also noted the common chert nodules. fauna 
collected included fascJcu.late lithowotionid corals (Siphonodendron irrtglllart., 
$.JXJUcirodiah, S. junct.um), cerioid Jicbostrotionids (U1hos1rotion decipielt.f), 
Diphyplryllum farcoJum and lhe sckrosponge Chtur,res. 

Hardraw f<>n:e (Grid Rer SD 849916) 

Above the Great Scar Limestooe is: &he Wensleydale Group (of Brlpntian 
age), a cydic ~uence formerly known. as ihe "YoredaJe Series•. (This: name 
is now used only co describe th.is particular b.cies and bu no sualigraphieal 
s:ignificance.) At Hard.raw Force. a typicaJ cyclothcm was seen, wilh the Gayle 
Shales passing UJ)\\'lfds iot0 the G.iyle Sandst0ne into the Hardraw Scar 
LlmCSU>ne. Tbc 100' v.,terfall (lhe higheSI single drop ,.,terfilil in England) 
was formed by Foss<lale Beck flowing over lhc bani lim,s1one and aandslOOe 
beds onto the softer shale& beneath, which were quietly eroded. 

Arn Gm, Asllrigg (Grid Rtr SD 953923) 

Re.re. aoocher typical cyclothem shows lhe Simol'IStooe Shale and 
Sandstone passina upward$ into Middle Limesrone, A coral band at the base 
of the Middle Limestone suggestJ calm, shaUow~water deposition and the fauna 
includes L. decipfms. D. jim:Alum and the rare, astraeoid conl, Orionostraea. 

Ilaw Bank, \\l>odhall (Grid Rtr SD 9871197) 

ln the 19th curury lead mining made the Yorkshire Dales a mtjor 
indu.«rial centre. The mines around Woodhall (the Wet GrOO\'CS Mines) -.-ere 
probably the site of greatest 1ctM.cy in me dale in the 17th ctnlllry. Al lhis 
locality a IC\•el can be seen entering the base of Raw Bank and 1a.rge spoiJ tips 
an: present at its enttanee, yjelding calcite. fluorite, quartz., ~ite, spbaleritc 
and rare galena. The disused shaft$ of this mine can be ~ above Haw Bank 
(Simonstone Limestone) and below Ivy Scar (Underseu Limestone). 

(lobn Nudds) 



 

LITUO- CHRONO-
STRATIG'JlA.PHY STRATIGRAPHY 

Main Llme5t0oe NAMURIAN UPPER CARB. 

UndetSett 1.imes<one 

Th=-'lntd Limestooe 

fh-e-Yanl Llmes!oM 

Middle Llme,u,oc BRIGANTIAN 

Simoostooe Lime.uooe ( = "Yoftdale Series') LOWERCARJl. 

l:la:rdraw Limes&one 

Ci>yle Limesloo, 

llfies Llmesl<>oe 

G,eat Scar Limcswne ASBIAN 

figun, I. Table showing ,mitigrapbical SUCtt'SSlon of \ffllSl<)·dale 
eydo(bems (left), mrotJ<Htnltigrapbical st:lge names (mlddl,) and posltioD 
witbin the Carboniferous (riahll-

ROCK TYPE EN\'IJ!ONMENT 

COAL MARSH VEGETATION 

SEAT-EARTR MARSH SOIL 

SANDSIONE CHANNEL-Fill 

UNFOSSILIFEROUS DELTA FRONT 
SILTSTONE 

FOSSILIFEROUS SHALES PRO-Dl!I.TA 

LIMESl'ONE SHALLOW OPEN SEA 

figure 2. 1'.lbl• showing sucttUion or rock 1yp,s In an •- eydod,em 
and their equiffleot environmenu of dtpoSitioo. 
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MGA TRIP ro TIIE SKIDDAW GRANITE (24th SEl'TEIIIBEll 1J>9.IJ 

L<ader: Norm, Rnthwcll 

INTRODUCI10N 

The gcoenJ geologjcal form of the Lake District is I.bat of a glaciaJly 
eroded asymmetric antkline, with an axis trend.in& NE/SW (i.e. compatible with 
the• tectonics of the Caledooian oroa:eny). The core of the anticline constSu: of 
much deformed Lower Palaeozoic rocks (Skiddaw Slate$, volcanic cuffs aod 
andesiteS) surrounded by near boti20.ntal Upper Pa.laco7.oic strata (Carboniferous 
limestones aod Permian sandstones), Rcoent alaciation bas remc,.•ed much of the 
recent covc.r and e~posed the-underlying older rocks. 

The Skiddaw Granite of the English Lake District is seen II the 5,u.rface 
in three small outcrop$ set in a classkalJy coocc.ntric aureole of contact 
metamorphism of Slciddaw Slates.. The ei1:teot of the meta.m.o,phic aureole 
suggests that the three outcrops form part of a large single granite mass present 
at shallow depth in the form of a flat-topped, sieep-,sided cupola, with a depth 
wriously estimated from 6km to 91cm. which is coMectcd at depth to the Late 
Diwicc batboUth. 

The magma from which lbe Skiddaw Granite evolved was most probably 
of sub-cruS1a.l origin and related to a southerly dippin& subductio.l'l zone at lhe 
closure of the-fonncr lapctus ocean. 

For the &reatef pa.rt of its extent, close to or at the surface., I.he granite 
intrudes the Sk:iddaw Slate Group, although il abucs the Carrock Fell Complex 
al its northern margin. 

The consenSU$ o< the age of Lhe Sktcldaw Granite is '395±8MA, i.e. o( 
very early Devonian age. 

Trace element trends arc compatlble with lhMe of calc-alksline intrusi04S, 
with low Rb, enhanced Zr. Sr, Bas and average Nb and Y. 

Four phase5 of the gcaolte arc idcnti.fied:-grey. white, n'Ucrogran.ites and 
aplites. aJl of which are ahered to a a:reater or lesser degree. Even the 'freshest' 
samples contain biotite alccred to chlorite or chlorite plus muscovite., and 
pla:ioclue altt.rcd to sericite~ 
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The granite seen at the surface is located in the more evolved and altered 
roof woe of ,be intnision and ma.y not be representad,.--e of the wboJe body at 
del)Cl>. 

Al the su.CW:e the mkros:ranltes of I.be Rivet caldew section ~ up 
approximately 25~ of Ibo rocl<, seen a1 owcrop, but art absenl 11 depdl. Thi$, 
and their configuration 01 situ, seems to indicate that they b:1\--e been emplac~ 
,s late stage fractionation pulses in the roof zone. 

R:lst intrusion altention bas been significant and varies within and 
between the outcrops. 

Alteration of the g11111i1e by meW<Jmalio and h)drollu,rmal processes has 
occurred at variously estimated dates, bcg:inniog with one associarcd with the 
cooling of Ille granite (392.;t4MA), greisenisalioo (385.;t4MaA) arul further 
episodes in the Carbonifctous and through to the Jurassic. 

Alle11tion products of the granite ill'V01ve:-

a) the breakdown or the gta.n.ite into its component n1ine.nls wilh lhc 
deoompos.ition of feldspar. 

b) I.he se.ricitisation of fi:klspa.r:s and cb.Joritisation o( biotite 

c) greisenisation of the OrainsgiJJ outcrop to a mi~ of quartz and 
musoovite. 

The rocts at depth show alteration. even co a:reisc:n. below lbe ione of 
surtaoe weathering wb.icb shows thal the alteration is not re.itticled io the 
surface rocks, oor is the greisco uniquely associatrd with the carrock Fell 
complex. R~-er the JUrbce rodes do show a decrease of alteration ...,ith 
dim.nee from GninsJiU. The mineral veins show a close association with wall 
rock ahe.ration which suggests that the fraetu..re systems in the &Jalllte acted as 
channels fur mineralising fluids. 

Within each of lhe outcrops theTC. is variation. but the variatioa from ooe 
outcrop to another is grta1er and prop-e.ssivc from JOUUL to oonh. In gcoeral 
there i.s a decrease or mafic 01incrals v.ith increase of felsie minerals from Sinen 
Gill northwards across the River Caldew outcrOp to the greiscn of Grainsgill 
Beck. Biotitc/chJorite diminishes., at times 10 ooc.hiog. as muscovite ineteases. 
Sericite also inett:a.SeS northwards u feldspars dectea.SC and there is a 
corresponding. bu, lesser, increase in quutz. 
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Major element \'8riatt0n,;; from the outcrops ~· a decrease of Ti, Fe, 
Mg, Ca. Al aod S, and increase or Si and K with fractionation. The degree of 
fractionation bas no obvious delineation with I.be exception that the least e\'01vcd 
rook types are. not tound in the Orainsgill Beck outcrop, but are ..-e0 
represented in Sineo Gill. Tbe most eYOlved, the- micrognmitcs, arc 
oonoeotra.tcd in the Ri..-er Caldew outcrop, with some abo pre$CDt in Guimgill 
Beet. but oone have been found m Sinen Gill Prom the cum.ulativc evidcoee 
there ls a panern of lesser evolutlon of the a:raoite from We north to tbe south 
and with increasing depl.b. However lbe geochemical ioformatio.o, ~'CO frox:n 
unwcathemd linle altered samples, may oot be rq,rcscntali\"t of the bu1t of the 
inuusioa. Surface sampling is entirely in lhe roof zotlC where many of the Late,, 

stage fraetioaatioa product5 arc likely IO be prefuentialty emplaced. 

FUR'fHER R£Al>ING 
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(Norma Rotb~-.11) 
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MCA FIELD TRJP TO TRE SEFJ'ON COAST (16th OCTOBER 1994) 

Leaders: Silvia Gonzalez&. Gordon Robt:n.s 

IN1'RODUCTION 

An integrated study of Ille Sefton Coos, ls being carmd out by a =rcb 
iroup from tho Eanh Sck:oces Oepan:ment of John Moorts Un.iversicy, 
Liverpool, of which the leadett ate bocb mcmbtl'$. The oldest roclcs in the area 
are Triassic, and 1hese are eo,ered by glacial tills, Ille Sbirdley Hill Sands, and 
Holocene sands, siltS and peat. The Holocene sequence i5 compleic Cot the la.$1 
10,000 year,. After melting of the ice, sca-levd rose by 2Sm and 5itts 'Nt:R': 

deposiwd during this traMJ:re$Sion. Howevec. during a rdatlvc fall in sea
JeveJ, peats were formed and three suc,b tra.nsgreSSive (')'tles arc rtt0rded. The 
chaJliing pndbanks in O>e Mersey estuary may have complicated lhese cycles. 
Dating or the pea.is found at Le~ on the Wirral show that they ¥Jere DOC 
rormed at the same time, $0 there may ooi have been simultaneous 
uaosgte&Sions. 

Tbe Shirdley Hill Sands we.re I.bought to be Late GlaciJ.l aeolian coYCr 
sands deri\led from the till, but reeen1 ana.lysi5 has shown tha, there are SC\'Cral 
dif:fucnt ,&des of reworking during the mid•Holoeene representt.d in the sands. 
Near Hiihtown the sand is probably derived from an est'Uari:ne beach.. while co 
the nmth the scructurcs are more aeoU.an. GreswcJl's Hillhouse Coastline is 
oow I.bought '° be caused by the passage of lhe ice. sc.ourlng the roek a.od 
leaving a hollow in which marsh developed during the HoloceM, rather than 
a relic coastline. 

ffiglltown 

l)l)n; tJrr L/11,upool-Solilhpor: ll/1&ld (AWJ tvrn <(f for llifluqtU\, Cron ,,.~ rAt ,dl'wtrj b~ 
"' 1/lllrt,o,.m Srati.a,t and ectrJ:ln.i.t JOMr.li fro,tt rhl ~ rlsMtf/t o ~ rms, ft)' obollf ha¥ 
a tilomdw. 1km rlt/tt IO p,;rt_ 41 &atddlRJNb StJi.llJrl ~ (291029). 

OD the foreshore at High.town. bet¥,,:e11 the estuary of I.be Alt and I.he: 
toW'D, tw0 metres of marine silts ace overlain by peat and fotesc beds. At the 
top of the sill, Phragmites and Alder roots can be seeo prollUdio&,. These are 
coYercd by a fores1 bed in which the abu.oda.ol rotted remai0$ of trecS, such as 
Oak, Silver Birch and Akltcr, oc.cur, as weU as ferns, suc.b aJ Royal Fem. The: 
uees oocur both as &llen logs~ up to Sm loog, and as roots in situ. 11)e.. 

67 



 

evideace poi,>ts u, muine J.ills ~ expos,d .. ,.._..,.., &,n, lllen cbc.,.. 

l)<COmmg - tlfSI bl' piooecr spcdcs, ..... bl' -

Aboolt i00-200m funher aloQg, tbe s,1Js.,. ..,0-aposcd oa die banl:s 
of Ille Alt (altbougb Wcllingtom V< ......,W IO -- diem). The sih is 
very .. ,.11 soml and is lhillly li),<red. I.pm. """' cu be ...., prouudm& 
from cbc sumcc of die sil,. Al> attempt is being made u, esablisb cbc roe of 
dq,o$i1iol of lhe sih by maldliog mqneuc elm Crom lhe sill (de<limtioo. 
i.DclinabOO and ioltasily) q:aiDst • swmrd c:utVt produced from bkr sofime 11 
coaaininJ datable organic: awmal (Tum« & Thompsoc 1981). 

The i>rc,t bclh ,_;.,.., -lh along lhc coa.s,. but - DOW boeo 
co,ered ,..., by building, as, lo< aample, 11 BIDndellsucb. 

FormhyA>lnl 

RmrmetlvAJ6JOIWr«u4~ &. "fl•IAtas,t:24.Ji,, R,n,,,/;,J.. ,tttr.zJi~ ... .,.,,, _"""'- ,,_,_,.,, _,,,,.,_ ,._.,..,,_,,.,,,.,.,,.171' -Ai-I 4,500 ,..... BP lhe lal>ilape •• Focmby ll>in< ,.,.. slighdy 
di~ a lldal islal>d WU sinwcd a t!lomeue oat inlD Uvapool Boy, and ID 

the e&SI of il -..--u m intertidal lagoon. inlo ,i;:hic-h n.o :sew:ra1 ~ SlrCIJttS. 

Tbe -•~ay ....s - had ... i,mxd .. lhal lime, ud lhc .,.. ..... 
-red by a ro..si_ Various lllimals oi lhc i>rcst came ID lhe bgooo IO driAk. 
and ldt traeks in lhe mud oa ilS bw:s. By 3,500 BP,~ ri..<e o/ $D

i...d °"""'belmod tbe ..... burier. ~ sand - ...,,, -
today. 

Tbe lust lo<ality wu a mrdl bed u tbe i,ot ol tbe duaeL This doc, oot 
coawn aay """'- and .,.,. prot,obly a sm,Uu 11oa.11 w• lb>! u Hi.,._.., 
Coommin& sercra.l buodreds ot mcttcs dirfflly OUl to sea from this. • bed of 
comolidattd mud ~ paolkl 10 lhe silo~ "'"' <IICOllllltted, <O<>Eainiog 
ium>clo and red de« prints. The ilWOCb priflts uc about :Z0.30cm 1oQc, wbile 
the red deer priDts an: aboot 15cm long and corui,a ol 1,.0 llalf-mooos. Funhcr 
oJon; the moesbo<C. "~ltiog oorlb..~, - UC bin! prints about Jan long 
ud Oxm ....,.,_ and speckles al c:lwa>al. 

Funbc< along lhc ""'-" the Iott ol lhe dunes bas botA an ...-.y by the 
sea IO ..... .J a dart IKowD deposit. Tlus is M< a .. lllnl ~ but lb< 
rcnwns cl an old eobacco dump, formed wbea de-n-eotinivd IObacco \11\\Ste was. 
dDmp<,j in•• old sbclt (a hollow in tbe dun<s, coatJining •- W<c) about 
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25 )'CafS ~. In places beneath this, a peat base can be 5een c.ontaioing small 
"'3.ttt soails. aod about s.tOcm be.Low. a line of $he.Hi inc6cat.es a ssonn deposit. 

Contiruwtg alOIJi the rorcohorc the party e,aminc,d prints or Roe Deer 
(aboUI 5cm Ions) and thin eWplical boUows (2-4on Jong), eaused by lbc 
v.uhing out of Scrobiadaria shelli. 

These beds a.re slowly be.in& .eroded by the sea, .so tbat prints visib-le a.re 
constantly cba.nging. Althou&h none were seeo on this visit, human prinls have 
been seen, ftrSl reoonled by Gonion RDbens. These anciCDl footprints should 
""'be confu5Cd with modern ooes: firsdy the beds are only partly toll50iid11ed 
$lO that a bare--footed moderll bather wowd only make a slipt impression oa. tbe 
surface. wherea.s the ancient bum10 "'1.Jking ac,ross a mud would have left deep 
imprints. Secoodly. modern foocprints. deformed by shoes, differ from 
babirually unshod footprints which have long, sutigbt, ,pla)'td-oui toeL 
rmally, modem bunwis ltFO "'o tracks formed by their ldl and right r.et, 
while those-of eatl~r man tend to form ooe line of aJtemating left aftd right 
footprinlS. 
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BOOK REVIEWS 

FossU r,.h .. or Fen100 and Lancioo: The John Wan! Collertion. Doo 
Siewud. 1994. Cily Museums and An Gallery, Stokc-o""T"'°'• ISBN 0 
905080 69 6. AS paperback £1.95. 

The fies, pan of lhe booklet giva a biQ&:raphical summary of the amateur 
g«>I0gi.sl John Wan! (1837•1906). A11hoojh he lived all bis life in the 11:meries 
a.rca his prolific ..ork. earned bim ao international repotation and the Geo1og.ical 
Society of l.oMon's Lyell Award for •tong services to the geoloi)' of his 
districa•, From his tecoage yean ht developed a sy~atic approach to 
coUe.etin& fossil~ marbng eaob fonll ~i.lh the prec.ise rock from ~•bteh it wa1 
coUecccd. Th-us be made an imp0rwu contribution ao I.be understanding of 
Carboniferous Coal Measures fossils and ~i$0d their sjgnificance and value 
in determining the relative position of economically viable scams of coal and 
ironstone. The specimen', mainly of fish remain,. but also plant and 
invertebr.ate milerial, increased the store of informalioo evaUablc ror the 
rt"consttuetioo of the area some JOO million yem l.&'O and there is b.ardJy a 
museum tD Europe Vlhicb does not hive some contribution from W.UU. He also 
Jeft behind a legacy or published articles, many describing contemporary finds 
in v.-orking quarr.Cs and mines in the No.nb Staffordshire Coalfield. 

The 5tt0nd part of the booklet gives a comprehensive guide-IO I.be species 
indcx as 'Nt-11 as their wati,graphical aod geographical distribution. There is 
also a complete publicalion.s list. TbC1iC make the boot-let a ffluable reference 
for anybody working oo fossil fishes of the Carbonifcmus CoaJ Measures. 

(Haul Clark) 

70 



 

 

G<Ologlsu' Association Gwde No. Sl: ICELAND. Bamlcu, M. and !llu<,,, 
J.F. 1994. £8.50. 

As a regUlu visitor to kda:Dd J looked foNt--ud to readin, this ocw gu.ide 
wilh ea,ier anticipation. .Rt,gteuably I was very dis;appointcd oa several C'OWllS. 
The acellen1. glossy colour pbotograpl.s oo tbe _.., in oo ""'l' p.-.pa,e tbe 
reader fi:>r what lies inside ! The fim copy 1 rcceh'Cd bad ten blank ~ 
wh.cb did not lo~ mt' thal my £8.SO Md heea weD l['}ent ! 

The Bditor'i no&t on lbe i.nside ctWer scaa. "Any information lhal would 
update aod improve a re,·isod edilioa o( um pide would be welcomed t,y tbe 
A ssociario'!l". A funm- revision milbt consider so.me of the followin&: _points. 

Errors vary from ChO:se of simple formattic& such as t.he um:iecessary 
blank line near tbe bouom or pa$< 2 resuJtiog in a single line of ..., curied 
... .., 10 lbe IDp of - 3; m fundamenw omissioos in Ille ;cncral outline of lbe 
geol-0&)'. 

A.ltbou&b di:fftsml petr0Jogies tie refeaed 10 in the itiocaries there is no 
OYenD petrology map cl Jcdand soch as I hl"° included here as ,,gun, I (aftrr 
Jakobsson 1980). Accompanying !his ooght "' be an e,q,laaation lo; lhe origin 
o( lhe di&n,o1 petrologies and their rdaliooship "' lhe cliff= volcanic 
landforms.. For example, the olivine tholeiites an:' thought 10 origioite from 
putial melts of lbc ul)P'.r mantle wbicll t:bco. pass through me cfUSl with littk 
or ao ti.me-in a ma.ima ctwnber U> f:rac:uortl1t out the olivines. Therefore 
lhesc lava types are ho< and o( a low viscosity and produce shield wlcanoes 
sucb u Stjal<lbn,idur. The geochemistry of lbe lnmSitiooal and alkali rocloi 
suggests that the incrcuing alkali cont.ent is due to a lesser amount of partial 
me.hm& at a g.reuer depth chan the conditions producing lhe tholcJitic rocks .. 

F l:JUfCS _I and 2 rL lbmleu and F\>uer are of poor quality and Che text is 
·brcak:n'lg dc,,-,w •. pteSUmably due to lbe resolution of lhe eomputin, devices 
used ill lhe production process. la olber of their fiiPJrcs (e.g. 3 & 9), apio lhe 
fumwioo of !he rcsoluiloo is evident wWi di,;o<w lints duplay!Qg a "slCjlp«I" 
.a.ppcara.nee.. Figure l bu al$o distorted the shape of loeb.od. sbonenm& it in 
a N~S direccioo ud extending it in a E~W direction ind it gj.,·cs the main 
j~lopca.J divisions of lceJa.od wilhou1 cxplainillg the in1.ercsting basis i)r them. 
The main basis for the stta.tiJ:ra.phic d:ivisloa is mag;oecic revers11' plus a further 
refiMment of ctimmc cbang.e as sbo-;l.•n be.re in Tabk 1. In figure 9 itlneraries 
13 and 14 are lhc wroo,g ,..y round. 
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Iceland Stratigraphy 
Stratigraphic Group 

Poat Glacial 

Upper Pleletocene 

Pllo Plelatocene 

Tertiary 

Basis of Division 
Lael 9,000 to 13,000 years. 

Back to o. 7Ma 
Corresponds to the present 
Brunhea normal geomagnetic 
epoch, 

3.1 - 0.7Ma 
Includes the Matuyama epoch 
and the Gauaa epoch upwards of 
the Mammoth event. 
Oneel of gleclatlon resulted 
In drastic change to 
environmental oondHiona -
aubglaclal volcanlem producing 
hyaloclaatltee and pillow lavas 

16.0 • 3.1Ma 
Tholelltlc flood baoalts 

Table 1. 



 

Tben:: ii some refercoce co me n, «Mien rdatiooship of &.1.1.bs in the 
peninsula belwcen ~'Cllir and Kdlavik,, bul without pla,..-ina, tbc:tn within an 
OYCl1JI oon!CXI it bas tittle mc&ning. Figutt 2" herein shows a nup a[ the 
YO)canic -· UI lcchnd djspbyil,g che "' «11,k,n o(fsc:t ., che eas, UI lhe 
soulh wes, Uld .,, wi,/M olls,t IO Ille ....,. in !he north wt. due to Ille 
eastMrds dispJaccrneol of lbt r.dgc.. With.in each of !he \'Olcuic .sysi.ems thls 
en ~chdon offset is evident in the swf.ace 6ssu.re swarms, particularly at 
Tiung,-ellit (llinenly 12). Thu dispt.cemeru io Che east probably IOOk pi.,. 
about 6-7 Ma. Prior 10 chis Ille ridJe was acti.e lhrougb che Slr.apbe.ii 
f\minsula., as sbt1wn oo Fi;gure 2b. Brief refercnoe is made 10 the ~hpbeidi 
l'l:nulsuJa oo pago 4 as bcin& _, thll Tertiary, 1>u1 !hue is oo explam.uoo 
wby ? A p.ide wrltteo foe ;geolo&i,sts ocribt to include a better imerpreca.DOD of 
lhe M.l•Alllnllc Ridge spreadm& uis dw, is ,i-i, ix, tbcir l'i'1= I. F'igutt 
?b hem.a sbows-a more ·sophistica.ttd Ul.tc.1)H"etation and is actnally &a.ken from 
a publication •writtt:o fot touri"5 interc$t0d in rwunl sc:Jeoce• (Qudmund$500 
and Kjarunssoo 1984). Olhcr """'!'r<Ulions (ouch as S>emu ndsson 1980, p. 12, 
f\&, 6) an, a,-.ilable. 

Although lhc guide sta.LeS lha1 it ..... docs oot indude all ihe ,itcs oC 
p:ologicaJ intt:rcn ia Jcela.od. bot instead it provides a represe:atath-c sclcctioo 
of socb Ute$ for the intcrestod visi«,r•. there is a feeling tha:l the coa.teaa 
rclleeu the places lhe alllbo1,, Imo vi$itod rather th2u beillg an oojectivc 
rcprcscnta.tion of wha, is there ! Oodi. iD panicullr, bas many scoJogical 
allndioos wonhy of mennon im:ludhig: 

I. The Koia debris 1111 resullin& from che I n7 cruptioc {Doi 1717 u 
,a,u,c1 oo page 27 I) ~·ll= jokwhlatlp depo5R5 can be 5CCO ix, section wh=: lhe 
present day river bas incised producin&, a $CTI.es of ltn'lCeS (Tbompsoo & Jones 
1986). 

?. Tbe Middle P1eislncene fouil bearing a}acUll lake 5'dimen1S M 

Svinafcll. 
3. The his10ric •iallilicance o( SvinafcllsjalruU ill aJaciolo&Y, being Ille 

loca.liry wberc the first measurements of ice ft'IO\~.mcnt were made by Otbo 
Torell in t&)f. 

FiJQ« 15 o{ Bamlcu aod Pouer oC Ille Sl<an.!efl area is seriously ill 
error. h show'i Snrtifou on tbe Morsa in Morsardalur. some 3tm from itJ 
actual loc.uoa oa Sbmfellsheidi. 

The glossa,y defitrilioo of a cliamieri~ is misleadiog: • A lilhified flow of 
mud md rock fragmentS originally set in motion by heavy rain •rhicll 
accompanied a '-'01caaic uuptioo•. A diamierit.e does not have to be caused by 
beavy rain or an erupt.OU ! A better defuiilioa miiht be: •~ty sot'led 
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Figure 1. Slmplltled map of Iceland showing 
petrology within the Neo-volcanic zone. 

A - Alkalic ione 
T - TransltlonaJ zone 
Th .. Tholeiitic zone 
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.a.:cumulation conwning rock fragments of all mes in a 5ilt/day matru:•. 

The guJde is panleularly useful &,r a:ea, oat visit<d previously and I ba¥e 
found four locations to add to the itinctuy fbr rtl'f nw. uip. HOW'C"-ct, its 
sboncor:niois become apparut iD &mtlUl' areas ! 

la the abscacc ri anything bec:tc:r r JUUt$t )Oil buy it and visit the 
""°IOIW$' paradise at 1hc lint opportunity. The guide is best used in 
conjunction wilb other public1DOCS sueb u dlOSC cit.rd bere a.od -.ilb. rekreoee 
., the J :500,000 Gcoqic:al Map of lccbnd Qolwmessoo and S.emuods3oa 
1989). 
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Figure 2, a, Volcanic ayatems In le.eland, 
Note the en echelon offset to the e.ast in the SW 
end offeet to the west in the NE. 

b) lnter-ptetaUon ol Ussures and volcanic sytstems. 
Atter Gudmundsson A. T. and Klartanason H. 1984 
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PROC£EOir-;GS OF TIIE LIVERPOOL GEOLOGICAL SOCIETY 

1'9l194SESSJON 

1993 
oc,. s 

OcL 19 

Nov. 2 

Nov. 14 

Nov. 23 

Nov. 27 

0=7 

1994 
Jan. 18 

Jao. 25 

Feb. 8 

Feb. 12 

Feb. 18 

Mar. l 

The Presidential Address b)' Hilary Davies - The geol.ogy of Chile. 
Hon. Treasurer·, and Ron. Secretary's reports. 

~omo,phou>gy a,1d highway t!llginetring by Alan Tbompsoo. 

The Distinguished VlSltor•s Address by Professor John Crov,-e.U -
Glaciations lhrt>Ugh gtologtcal rimt. 

Field trip to CMmine Holoceoe sedimentary environments and sea,. 
level chari,c$, soulb v.'CSt Lancashire led by David Huddan. 

A crinold eot1undrw,r by Clare MilSOD. 

Practical Scss:ion Ill Liverpool Jobo Moores University Qoinl 
ineeriog with The Wirra.l Mineral aod Lapidary Society). 

.The geology Q/ Spanish ond Portuguese wine by ~ff Trtsi.se. 

Prt-struar4m ef1ht Liverpo<Jl Geological Socie.ry '.s Sib'tr Mtdal 10 

John K. Shanklin fullowcd by The Oistiogaishcd Member'• 
Address by Job.a Shanklin • CkopoUria in Euro~ ! (Joint mee,ing 
with The North West Group of The Geological Society). 

Practical Session at Uvetp00I John Moores Un.iver$ity on 
lnJroductory pracrlco/ geoplrjsics wi1h William Taylor & Graham 
Sbe""""1. 

Pemiafros.t and mining in sulHurtic Canada by Frank Nicholson. 

Tbe Herdmao Sociecy Symposium on Environmemal change. 

~ Society Dinner at Jenny·, Seafood Restaurant. 

Oranlm by Dave Br)On, 
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Mar. 13 Fidd trip &o Ctsllc,oo .a.nd Ed.ale led by Joe Crossley. 

Mar. 22 Th~ s/ructural ~'Olurton of the Himalaya.f by Sieve Reddy. 

M•y 14115 Ficld trip 10 lbe 1.-•ke D;strkt led by Tony lwklll$ & Mike 
Hambr,y. 

JUJI. 25 

Jul. 19 

Sep. 25 

Field trip 10 lhe Wrclham Delta Tcr= led by Hilary Davita. 

Field trq, in 1.-h-erpool Jed by Joe Cro"'ley. 

Fi<.ld trip to lngle,oo led by Clare Milson & lluel Chuk. 
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Hoo, Treasurer - G, W. Rowland MIMBM 
Hoo. Asst. Treasurer • L.J. Baxter BA 
Hon, Editor (Geo!. Journal) - PJ. B=chlcy MA, PhD, FGS 
Hon. Edllon (N.W. G .. logl,t) - N,C. Hunt BEd; T. Meicalfe BA 
Hon. Ubratlan • Mrs L. Rim~r ARJC 
Hon. Emtrsion Secretary - Miss H.B. Clark MSc, FGS 
Hon. 1m5u,., Special lssu,s Fund - G.G. Harden 1.-DS 
Hon. ArcbMst - P.W. Phillips BSe, AMA 
Couocil • MtS D. Bowcock 

M.N. Harrison 
A. Clarke 
M11 M.E. \1,jllwns 8St, CenEd 
Miss L. White 
R. Shacklady 
Miss N. Jon .BSc 
Mts 1:1. Delaney 
R. BeU 
Ms R. Flemin.c 
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PROCEEDINGS OF THE MANCIIEST£R GF..OLOGICAL 

ASSOCIATION 1993194 SESSION 

Apr. 28 Con\·trsozione at Tbe Manchester Museum. 

Apr. 18 rltld trip to Sou1b Cumbria led by Or Tony Adam<. 

May 16 Field trip IO Cbun>.I and Charlesworth near 010$S0fl led by Dr Paul 
S.lden. 

Jun. 19 Annual Dinner at Hulme Hall, Univertity of Manchesttr. Gues, 
of Honour: I.A. Williarnsoo. 

Jun. 26 f"tc1d trip co study lhe Ouvio--glaciaJ problems of the Wrexham area 
led by Dr Hilary Dovies. 

Jun. 28 Field trip to Ecion Hill Mlne led by Geoff Cox, Alis1air Fleming 
and Jill Smcthurst. 

Jul. 31 Fitld trip io srudy the Penrith s.and$tone1 in the Vale of Eden led 
bjl Eric Skipsey. 

Aug.. 2 l Field trip co study the acolo&)'. miJJs and bridges of the Torrs. New 
Mills led by Dcrek Brumhcod. 

Aug. 29 Pick! trip to 1'-tam Tur Jed by Profc:~r Cba.i I~~ Curo._ 

Sep. t2 fi.e-ld trip to study Triassic sediment.$ and Eocene dykes in Nonh 
Staffotdshire led by Dr David Thompson. 

Sep. 15 Tlz, mbi,ro/ ,,,,,.rc,s <f the Ct>aii>rookdalt Coalfitld, Slvop,hirt 
by Or Ivor Brown. (Joint mcc1ing with I.he Manchester Regjoo 
Industrial ArcbaeoloJy Socicl)t) 

Oct. 13 Landforms <f th< Ptak District by Roser D•IIOD. (loin! meeting 
with the M.anchestt.t brancll of lb~ Gcog,aphical Asweiation.) 

Oct. 17 Field trip IO study tbe Lale Quaiemary and Holocene in the Marple 
area led by Dr R.H.Johnsoo. 
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NO\'. 10 Q»asm:,phic .sedbNuJGtion at \Olcanou by Dr ~lite Branoey. 

Dec. 8 ,f/iu w fOld rusk ffWII disa,,,rria of ,old bt I~ Scctdsh 

lrJl/dand, by Or Riclwd PanricL 

1994 
lao. 12 The JD,- and g,_,, offa,tla: nfd<nafr- W<StUlt 1/$,t 

,o I.,ancasMr, by Dr lotm Walsh. 

Feb. 16 Annual Genedl M""°"' and Presidcnlial Addttss by Norma 
-U · Th, •11onoan· ctJnllU'l1 of Sldd4aw. 

Mar. 9 .Old.-.=,&• P""f<k ~ lUllll and s,uprlJu • fr- drizona to 
IVoNvty by ~rlCbacl Eap,_ 

O0-ocen and Momb<n al Couodl !or the Session 1'9314 

Prosident - Nonna -..o BA 
V~ - D.C. Amott MBA. PIID; 1.R. Nadds BSc. PIID, FGS, CGeot 
Bon. S<cr"2r)' - DJ>. Drumhead MA. MEd 
Bon. Tmasurtt - D. Wilde BSc 
Bon. Edlto" (C<ol. JGun,al) • RJd.C. Elgar MA, ""1>, DSc; A.£. Adams 
BA,PbD 
Bon. Edllors (N.W. Geologbt) - G.D. Miller BA; I.R. Nudds PIID 
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