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Edltori'.tl 

This issue of The North ~SJ Geologist contain$ a hua,e variety both in 
subjec.t matter and io s.tyle. The lead a.rticie, by Professor Mike Ruud.I of 
Glasgow Unh'erSity, is a synopsis. of the lcc:lurc whkh he P"'C to the MGA in 
November t99S, and is a biochemically complex but brilliant piece-of wort, 
much of ii theoretical. The papers by Robin Grayson et al. 11.od by Andrew 
"fenny follow the more usual, local-interest ·aod ~rual style of this jouroal, 
while two shorter contributions, by Tony Browne, and a delightful piece by 
Harry Homday, form more leisurely reading maner foe Lbe eod of lhe day! 

Your tc3..M of editors welcomes such variety which is, after all. the lcey 
to survival of dlt fines1 in a oompetitive world I Our pie.is for contributions 
made i.n the previous issue dearly bad 5Qme effect - this )<ear we ba••e actually 
had '° hold some articles ovec until 1997. Apologies to those aulhors, bul 
please keep the. contributions coming in - serious papers, shorter artic!es, book 
reviews, field trip repOrtS, lcucrs, cartoons etc. - we wi!J consider them all ! 

John K NUdOS 
Spring 1996 

Notes for Authors 

·1t,m Metcaue .rM.:. ttunt 

Articles and suggestions for future issues are always most welcome and 
should be sent to either Or John R Nudds, Tbe Manchester Museum, The 
Univen-ity of Manchester, Oxford Road, ManchC$tCr Ml3 9PL. or to N.C. 
Hunl, Department of Earth Scicnc«, The Uni\.'Crsity, Liverpool L69 2BX. 
Articles should be typewritten or preferably on disk, if possible iri Wordperfect 
(Windows or OOS)_, a.nd may be up to 3,000 words in length. Figures should 
be designed for reduction to fit a muimum (nme size of 180mm x 12.Smm. 

Copyrigbl 

Copyrighl in 'Tbt North W-sr GeologW as a whole is held by lhe 
Liverpool Geoloa,ical Socie[y and I.he M.a.ncbester GeoJogjcaJ Association. 
Copyrighl in Lbe indh•idual articJes beloogs to their rcspocth'C authors.. 

Back numberS of Tht Amateur Geoloairt and The North Wtst Geologist 
Limited stocks of most previous issues ate held ln M•nchcstcr and 

Lh·etpool and copies c.an be obtained by application to the cdimrs. 
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INBRIEF. ... 

F'RSC for -am• Sarjeant 
Professor William Anlhony Swllhin Sarjwu, known affectiomtdy to 

many of)'OU simply as "BiU". bu been elec,,d thls )'Clr to a Fellowship of the 
Royal Soeie,y of C..nada. lfa ciwioo reads: 

•wi:lliam Sarjeant., University or Sukatc.bewao, bu not onJy published 
nomcrou:s significant articles on fossil venebrate ioocp.rinu and tossili:1.td 
miaopl.za.nkton. bul bu &190 become • wcU-~ a.utboi-ity oa lbc history of 
plogy. His book oo fossil aod living dinollagellms is recogoized IS a 
leadin_g lCli. Publications on acrita.rehs br.-e received wide aocJ:aim.. His 
.intematiooal bibliOJflj)hy ~ all public:ations in lhe l.a1in alphabet pertinent 
co the hi.srory of geology from its beginniogs to 1984. The aoly oac of its kind, 
and one which has brief biogn.pbies or authors as well as references. it bas: 
become an ill\'2luable research tool for geolotiStt aod historians alike.• 

Bill S;arjcant has now been at Sawicbewaa Unlvcnhy since 1m, bat 
prior to tJw spent almost ..., years in the Depanment of Geology at Noniogbam 
University durin& which time be became mo"'Na to our membership. He w.u 
founder of the Peale District Mines Historical Socie,y and a founder of the East 
Midlands Geological Society, ""'""' as the 6rst editor of one of oar sister 
jouroals, Th, Mcrcian G<ologist. Yoor editor wees great dcliJht in scruling Bill 
coniratulations on bcbslf of the MGA and lhe LGS, partieul:u-ly as he .suved 
u my own rotor during my undergraduate years at Nouinglwn. I remember 
hlm saying !hat bis choice of speci>Usms of DINOO.gella,es and DINOsaurs 
took him from Jbe Sllblimc Jo the ridiQJlous ! 

Lottery win (or the GeoJogica.l Museum 
lo the last issue we reporlcd oo the clwlges taJcmg place at the former 

Geo!Qgical Museum ia Sooth Kensiogtoo. now lhc Geological Depanmeot of 
Tbc Natural History Museum. lo Dccembcr the Heril!gc Lottery Pond 
arux,unccd lhat the NRM"s application for a .£6 million ,ant has been 
..,CCC5>fuJ and lhls will enable all Jhrec plu$ca of the scheme JO be completed, 
phase I by July 1996 snd phases 2 aod 3 in summer 1998. 

The world's olde$t footprints 1 
Attoi:din; to• R.euta report from Penh, Australia (Th, 7fm,s, 14 July 

1995), scientists in Aus:LralU have £ound whst tbc:y claim arc the world's 01dc:s1 
known fonil loo1prints, apparea~y formed by I m long scorpions and 

3 



 

 

centipedes aboU1 .f20 mtllion )-e&n: ago. Tbe tracts 'illi'C~ bmd in a suIIY in a 
Natioou P.ut.. c5CX'»rm north of Penh. The io.ttar'CSl in lhls for w in the north
""-ec:1 k th:11 ii r,1?.Abtt!t', the.4.14 million )ltU old atae'hnid body f"cmih: fOUM io 
the Ludlow Booe Bed by Paul Scldco's team•• M.-. Univemty, and 
,.1uch had been «>CWdetecl as the world~, oldest lad animals. But can ~'C be 
sure tbal lhe Australia,, specimens "" really ....-J Blllt'r llw> aquallt 
tnel:s? 

Geruleme11 only ! 
O,-er I.be years we M\'e sec.u numerous publications o.o building stooc.s 

(ploooered by BT03dlwrst and Simpsoll), ,,.,.....,_ (Eric Robinson), more 
rccendy pml>jl •rooes (C..,..lcy & Clark, Nv.G 5: Wyse Jadcsoo, ~ 
'1od4)o 10), and now blllllins (Eric RobiJ>soa Gu,logy '1od4)o 11). Wilbout 
wishing 10 tarnish my repc11alion, I v.auld liu ,o inlroduee !he geology of 
llrinili, and begin wilh two $bining Cllllffl(Jles. There bas beefl much coocen, 
=endy .,_.., lhe &le of lhe well-known BelJi>.n Upper DeYooian red '1111R>le0 

w.bs in lhe Cl<mlemta's toilets in BurfiaglOn House. Followini rdurt,;shmcnt 
lhe<e are IIOW ba<l: in use, dispbyin; beautiful sirom,,tactis a.ad inl=srlni red 
communities in a red wacesu,ne, but aaly, rm amid, 10 male Fellows. They 
n,mind me of the equally impressl,~ uriaals add«! to the 17111 cennuy Dinnlg 
Hall of my i>r:mcr academic abode, Trinity Colle&e Dubfm, fo!Jowioa, tbe 
~ fire of 1983. These an, CODSlnlclal from black IGlb=y "muble" 
(t,,.w Carboniferous tniui1') CORllining numerous wlule, calcite produalds 
and bsciaJ!ate n,gose conJs. If any lady readers .... fi:d'm; wt sud, 

disc:rimmation i3 unv.onhy ol our Jcwml. I could be pc,suaded iosu,ad 10 
pinnc,:r the geology of bu._....., many geauine _,,. of whlcb still 
adorn lhe unspoilt pubs o( tbal same fair city. 

(lahi1 R. Nudds) 



 

 

HOT \\:ATER AND TR1l E.\l.ERGENCE OF UFE 

by Pnm,ssor M J Rassdl 

Life will inevitably emerge on aay v;'3tcr-covued rocky planet wbicb 
hosu • CO, .._here. A high pressure cf cllt>on dioxide (ay .., ban) 
ma.kc$ occa:o W31c:rs mildly acidic (Grou:i•r- & Kasti.01, 1993) as ,t,'CIJ 8$ 
01.ldlstd ("eleeuoo-poor"):-

H,O +CO,·> H,CO,·> 9• + HCO'-

Wmr lmol...S in tbe l:h,d of byclrotbermal S)'SICfflS thal r...i black 
smoten woukf also be n::r.idemd acidic as B:O sp1its to i;irm insoluble 
bydnwdcs and bydrogco i<im (procons) (e.g. Russell 1992). But !he ooean 
,'31M gra.vita.ting downv.vds i.ruo brittJc ooeanic cru.st U 1. dista.tlCC Crom ocea.a 
Door ,preading -ires woold split. in pan, IO b)drogcn ps and some soluble 
ll)droxide, lhe whole~ 21 150-2SO'C as smmgly reduced alkalint 
springs (Madood ,t oL 1994). In sud, • h)drochemw S)$(tffl a ponioc of the 
H,CO, _,Id b>,-e been Rdocod IO kiDetically stable ICCllle (CH,COO-) (Shoci< 
1992), So ibese medium <empentl>tt sprinp v.wld be OUl~-<qllilibrium with 
ocean wttu. In fact the rtdox potential of the 'Ebdean oeeao and the sprlll£ 
.,..,.,. ~ffcn by about 300 millivollS (r,gure I) (Russell & Hill in P=-$). We 
mlgbl e,,p«t ibese tv.o Ouids IO "tiin.,e• and equilibnle IO prodoce • aw,en1 
floc:culam~ After all the-acid ocean "OOJd contain knoa$ iron supplied by 
black smokcn while the albline Spring ,...., would provide Rdu=I sulphur 
•• HS. But wlw aaually Mppc,,$ is lhal iroo n,onosulphu!e bobble< lonn .. 
a resull of the p=ipiulioo of • semi-permeable mcn>br>ne (Russell ,t al. 
I 993). This colloidal mcmbnme p<C\'CIU$ equillbnrion. Thu, an encqy 
pcMllual or ,,-,.,,,,,,,,;..., for<.• (tm/) of 300 millivolts is m>iotaincd. This is 
because the •e1cctrorHicb" molecules dis.sol,'Cd in the b)'Clrotbctmal solution 
wbicb arc trapped within tbc bubbles are fru.stratcd io their attempts IO 
neutralise the • elecuoo-poo,-" molecule1 of the ocean. Also, in Life itself 
prorons on the outside af a membrane generate a gadieot. or protOfJl'/'tOffi~ 
Joru, across • phosphofipid memb,.... "1>ich dri, .. .,_bolism by wbal is 
knowl> .. cmdative pbospho<)'labOO. So WO oooid dunk or m;, pocential, 
maintained by the spootJ.ncOUSly gtneta.ttd iron sulphide membrane. as a 
pcec11MC 10 tbe pl'OIOOIDOtive forec (Anthony 1988). How """Id this foroe be 
used to drive I primru\le metabolism? 

On our pbnet left aunospherea of carbon a,oxid, not ooly mad< the early 
ocean acidic, but a.s c:arbonk: acid ii. ,...'OU.Id !w'C inJiltmed tbe iroo sulphide 
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Fi,ure I. Eb~pH dia,i.ram illuStratioJ C$tirrwed Eh, pH and te.mperaNre 
contra.St in the submn.rine hoc..spriog mb.ing envlroruotM becv.uo; (a) off-ridge 
h),:lrotbermlll S<>lutioc coofmg from 200'C; and (b) Ihde•• (-4.2Ga) s<awater 
at 60'C with a fugacjty CO-b) equ:illing 10 bars. We assume that a 
spontaneously precipitated iroo roooosutprude membrane is a burier to 
cquiljbration bctv.--eeo the l\\'O solutions leading to a 02tural procolUDOCive force 
(Le. pH d.ifft.rtnce) as well as a n:~ poteolial (i.e. Eh difference). 
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bubblts. Hm., OP reaction v.-ith lhc b)drotbermal UC.Ute- and ~. ii 
caolribwal IO Ille generatio,, of brgtt orp,,ic mokcules by driving tbc Kn:bs 
(ciuic arid) cycle ill met><, •lbcil somewba1 indlicieally (c:f. Hll1llWI 1975). 
Puticolar polymerisalions h)'!roge,wioos -, bave beeo caw)'SOCI by tbc iroa 
""'"""'lpbjdc (l!lldinawue: FeS,,..,) ~DJ tbc mcmbnno. 'Ibis ..,.. 
cncounged by the d!pbaspbatc also dermd &om the early cceam. 

'The • dcgcoeratc. • monophosph1tc •u COO\'ef1cd met ID the: dipbmpb:tte 
by cbe b)drogeo iocs 1ranslocatir1: across the membtw from the acid oce&1l.. 
lbe fusl eulDjlle of the - of thjs n>lUtllly ocaimng pt'OIOtlJD0live i>tte. 
Tbc i,neration aod $\lb$eq_, • ..._ of carbaxylar,s iocttued lh< OSlD0Cle 
pressure, augmcming h)dnulic illllat;oo and lhenby causu,c lh< iron $Ulphuk 
bubbles IO fill, t,1.,., meml>nt>e (&>rmlng dauihla bubbles) '"" p,odueed as 
further colloidal iron ,ulphide precipulled ai lbe imerfaa: d lbe 5'1lplMlr-llearin& 
ho! spring "= ud tbc iron-bearing acid ocan (Figure 2) (Russell & lhlJ ill 
p .... ). 

Amino adds V.'UC ccnerar.ed as b)drotbtfrml ammonia ttaa:.r:d wich (be 

simple,- ...,. ... {1w$$cll & llaJI in press; sec H"""' ,r oL 1992). n...t. 
joined io short pc:podcs. ligated iron sulphide a:Dltt$ in the membnnc 10 
produte primitive cmymcs wlucb ""'1ld mve din:cled furtha polymerisalions 
d..,.._ To thjs day iroa-<ulphur pt'Olcics.,., a coastiruem of lhe membffJleS 
in all bxletia. The gendic: code, aod lh< PNA ud RNA ..odds, ......id have 
be<o Luer d<:velopmcm,. bul in tllis - milieu (...,. Bobier tJ ol, 199,). 

So..,. cu see thal Ul'e D0l OG!y _ .. 11 lh< ""'°' from in lh< earlieA 
deep oocans, but llut it In$ cvch,ed 10 C<j>loit aD rodax froolS wt.en,,,u liquid 
wa1rrisavaibblebel .. -•r -116"c. 

ACKNO\VLEDGElllf.NIS 

Tbi.l papa is reprilllcd wilh pcrmissioa Imm !he OUGS Jooma1 16.2 
0995 Symposium edltioo). Tlus -1< is being wd<rtam> in rollabonlioa wiu, 
OT Allin IWI, abo a, Glasplw UoiWffl,ity, aod is fuodod by lh< !'IERC. 
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TJJE PALAEONTOLOGY OF' SPARTH BCYITOMS. ROC:BDAU: 

by Aadrew TeMy 

BISTORY 

Many people reading this art.ide will have beard of famous anhropod 
yielding fossil localities or C:art>ooiferous age such as lhe Mazon Creek 
Formation of North America, lhe ironstone ooduJes of Coseley oear Dudley and 
the more recently invesri_pted Goologjsts' Association rock store. at 
WdthJington. H°"'•c,1ec few may be awue that in the firs.t dee.a.de of this 
ceorury 'RochdsJe was the s:ite of one of the most producti\'C: and prolific .sources 
of these fossils in the UJ<. 

RQcbdalo stands a.t the edge of the Pennines and i.s bordered to the north 
and east by Namurian and lh,l.er Westphalia.n A age sa.odssones, sb:tlei and 
coats. The toWn itself is bui1t on &W:,i:ally dcpo.5i1ed sands aod gra\'el. Close to 
the centre o( lhe tOwn, faults brin: Slrd.UI of mid•WCSlpbalian A age 10 c.be 
surface in two small hills bounded to the north by the River Roch and the south 
by glacial deposits. In the late 19th Cenlury, as Rochdale's indusujesapanded, 
the hills were C.llploited for brick maoufactute amJ a. colliery was opcaod 
nearby. Several brick-makinc companies began quarrying opcmions and 
qu.ic:k::Jy ex.p0sed a large sectioo t.hrougb the hillside, the suata Uno(J\'crcd 

compcisiog clays, sbaJes.. thin coal.I. sands.tones and ironstone baods determined 
as lying between Ille Rnyley/Arley cool ""m aod tru: Neddy Mine. The 
following section \\ti taken from the Sparth Bouoms Colliery shai1 lying a 
qua.rter o( a mile from Sparth Bottoms Q_ua.rry :• 

To Bouom or Neddy Mioe..... ... . .. . . .... 66 ft 
Cl"J' ............................................... .. 
Sandstone ......................................... . 
Shale ................................................ .. 
Cltty ................................................ . 
C:0..1. ................................................. . 
Sea, eanb .......................................... . 
Coal. ................................................. .. 
Scat earth ........................................... . 
Saodsmne ................................ H •••••••••• 

Clay .................................................... . 
Ssndstone ........................................... . 
Shale .................................................. . 
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4ft 
4ft6ia 
12 fl 
12 ft 
8 in 
I ft 
6in 
3ft IO in 
16 fi 
8 fi 
IS ft 
4 r, 



 

Coal. .................................................. . 
o,y ................................................... . 
Shales wil.h i.ronstooes ........ , ... , .... , ..... , • , 
SbaJe .................................................. . 
S.aod y s.bale. .....••............... , •...•..•......... 
Sbm. ..•..•..............•.....•......•................ 
Clay ................................................... . 
Shale. ................................................. . 
Sandstone and sbaJc. .............. '4 ........... . 

Shale. .................................................. . 
Shale .................................................... . 
Coal .................................................... . 
Seal earth ............................................ . 
Scam 

1.5 in 
3ft 6 in 
3ft 6 in 
9ft 
18 ft 
30 ft 
I in 
21 ft 
40ft6in 
48ft6in 
4 ft 
2ft7in I 
4 in Arley/Royley 

Coal.. •• ~··············································· I ft 6 in / 

Corucmporary repons from Ibe quarry si1e described similar beds of .shale 
and sandstone which yie&ded a wide variety of fuss.iHscd plant ffl.3tc•rial scanerc:d 
in a band some JJS lO 180 ft above Lbe borlt.00 of the Arley Mine. This 
comprised l:Arge quantities or Colamf1es stem materiaJ and leaf bearing branches 
such as Asreroplrylllu-.1, scrambling spbenopsids such a.s Sphenophy/lW11, 
ptcridosperm )ta\·es inc-ludin,g Neu.,opt~rl.t. Aletlwpttril, MarlopJtfU and 
C,~t<ris, feces ooch as Pu,0p1tris, l)'CC!)sid and cahmilic oone< and 
Con:lailts remi.ins. Tb.is plant material could be found both in iroos&one nodules 
and pmerved as imprasiom in the shale and was e,cncraJly well-prest.l''cd and 
showed little sign of wear or decay. Further discoveries were made in 
Sep1embcr 1894 when l!lijab Sw.an, !he fore111a11 in cbuge of brickmaking at 
Messrs Brierly and Sons Limited B~. unco,-.ffld an upright tree trlllll: 
and cvefully rtmoved the shale from it to re'!'Cal an In Jim Sfgiltaria attached 
10 its scigmarian root system. The 1runk was 7 ft tall md at its base had a ginb 
of Sft 6 inches. Four roots bnoobod off from tho base and lbeo bifurcated, 
extending some 3ft from I.be trunk before me,iin& with I.be, surrounding shale. 
The trunk was rcmOYCd and gh,en to Rochdale Museum for prc$Crvatio:o and 
d(splay and ,a cast caken of the Stigrnoria wbieh proved too fragile to be 
retDO\·od. 1n December of that year a second U'Unlr "'-"JS ul'IOO\'trtld this time 
lying horizontally. It was r:ne3SUred at 46 ft Jona and W3S oo avc~e about 1 
ft ift widlh. Subseqbently mote tnm.b v.-cre dlseovtted though none as y.-c,1J 

prc<eMd. 

HQ\\'e'Yer, Spanh Boctoms' fame did DOC come from its Rora, but from the 
exceptional variety and number of anhropod foss.ils fouDd prese.n-cd in itS 
ironstone nodules. During the early 1900's scveraJ locaJ collectors including ·t,.tr 
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W-allwn A Puker. Mr Walier Baldwin and Mr W.H Swcliffe we~ acti•• ill 
the quany or - supplied with fossil• by the quarrymen and ill 1900 1 nodule 
splil by. Mr Fro51, one o( the lbremen of Asb"'onh"s Bri<t....rb, m-ealed. 
specimen of the xipbosvran or King Crib. EMproops (fonnedy Jns1wichia) 
l'f1ll,INJoro, which stimulaied i:nere:ased interest UI tbe site. Shortly ~ 
funhet eica,'WOl'IS w'alcd a band of nodules wilh a prolific &uni. of non-
rr:wioe b.mellib-ranc:hs inch&d.ing Garl><Jnfcola ttCuta (the most numerous species 
found), C robu.tta. C nu,i4a. Noioduu nu>diowrls. N. c:arinata, N. 
lrlangularlt aod N. danga:a and h was tJm bed which was found ID be lhe most 
imporuot soun:e of Spanh anhropods in the following )'W'. By 190!, the 
Out>on/co/a bed bad )ielded ilOOlber pus of lipbosuran, 8,/irumu lunana. 
In addition, .,.., species or £1,pf'OOPS bad boea lowld, the .-onec1 E. 
""""4ala &Od E. anrlwx. The bed also prod\lced ewnpi.. of the cmscaccan. 
Pygoc,phoJu.s coo,wri and D/J/ryrocarls, the "2clulid Pl"""'1ml>S, l'nlgm
tenwively identifiod as &ryptuus and 1v.o S:pceics or myriopods.. A second 
anhropod bed ,... !=led approxim>!cly three fee, blgbu than lhe Corbonfrola 
horizon and producod the srorp;..., Eoscorpiul spanhClsis (a new species aod 
first found at Sp.3rtb) and All.oscorpius woodiana.. DiscoYcrics cootinuod avu 
the oex1 few )'ClU$ and by 1911, the quarry h>d produced app,oxima~ly 460 
anhropod 5pcdmcm collected from lhc nw horizons mcntiaoed abavc. and from 
a lhinl, 5<""nil 1w hiJher tlwl the Corbonico/Q baad.. 

Quarrying activities al Spanh ce.sed sbonly after 1910 and with DO -
fil«s being exposed, the supply of li>SStls ended and lllefe '''"" no l'uslhes fiods 
thereafter. For much of me rest of lhe ceow.ry the &.-it.e "u osed as a .rubbith 
dump and was wgdy illfilled bdore being landscaped in lhc mid-1980', io 

fonn part ol Rochdlllc's Mandalc Pad. The shape of lhe qoames is >lill visible, 
bul 1he Door and fl<es have been 00\.....S wilh soil aod the Sleep sided slopes 
lave und- U'Oe plalllioi, A swdy ill the I 980's ID investiple !he 
pombilily of reopening Sparth wi.th a NCC granl spcdfieally for the oollec:tioo 
of fossils concluded dw r,i"'CD the: alcnsh-c building that bu taken pJace 
around lhe ~ ol the quany, further cxavallon will DOl be pass,l>le and sadly 
Spanh can no Joo,:er be used. Howe=, ID3lJ)' of its losiils .,., .,;n ill cxisleoce 
tnd are held ill !he collectiaos of The British Museum ofNalUrll lfisloty, The 
Manchester Museum~ Bohon Museum and Rochdale MlASeWD Service. The 
displays of lhe Sttarlgraphic Hall ll Manches!er !\lw;ewn include replica, and 
originals of several Spanh bssih including Pygouphal#J cooptri. SltMdlctya 
lobaJa, lipbosunn, and p1""1 malCrw. 
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REVIEW OF AR'.l'IIRO.PODS FROM Sl'ARIB BOTIOMS 

(Nwnbcn ol each species reootdcd. wil<1'C tnown, in b-) 

NB. Since the original wort ca Sp,'111 was compleo:d, uw,y ol lhe atihropod 
groups and $p0Cies disoo,'Cffll bn-c bceo =- a.ad synoaymis,od with -
'l'"ies or geaen. lhdr idcntifyii,& b.,,.. r,ow being anributcd ,o ~ 
c-Jr..:u such as compression. Cooscqucmly Ille species list below Illa)' be large, 
dun would be Ille case !Oday osmg cu=m cla>Si6catioos. 

X-ophosu,_ or King Ct>hs 
E,,prr,cps nxundala (25) 
a.,,,_ 4= m 
E,,pmop, - CJO) 
Bdinun,s -/Ii (36) 
l1dlNuws bald>4ini (3) 
- ,_ (l) 
Bdituuus lcnziaJudarus (l) 
lklilvm,s -.., (250) 
lklintuvs kon/g/amu (20) 

Eurypu-,-id$ 
Eluypr,na (?) - rr.am,,,u 

Arachnida 

Scorpioll$ 
E.os<orpua ,panJ,,,,.sis Cl) 
Ail=o,piiu •'llJd1inlleyt (I) 
1Hgc,,OSt,NpW sutdi/fti (I) 
Buthisco,pio 1"11h/fomus 
E«,odau n,ko,niwui, -Anlhraootart>ids 
Pl,amanu, p,r,w,u,tlchi (4) 



 

 

Trigoclowbids 
Aruluac.osiro •'OOdwardi ( 1) 

Uropygids (Wbip Scor:pioos) 
Gt"'°'"4r• sunc/i.ffei (I J 

Cruslarea 

P)-gouphab,s -rl (I) 
P)-goapludus ~ (Z) 
Dilhyroauu (4) 

Myriapoda 

Xylcb{ws p/ollJ (I) 
Ar<hlubd sp. (0 
/:J,phbut4/0QI( (I) 
£,q,ltobtrlD onnlg,ro (I) 
F.J.,p/lobtrla n>lwta (I) 
~rlD-(1) 
Aamrhvp,sus major (I) 
Aamthupwu gig,uuau (I) 

Si<JWdi"1" - (Z) - wing imp=iocs 

Arthropods o( anttt't:wn aff"mity 

T"° of Spanh's artluopods have y,t ro be plate! in a p,tticular group. 
These were Rt><hda/Ja p,uuri and C)d,u}oltnsc,,J. R«Molla parktrl bas been 
described as being either a braocbiopod crusDcean or an iDStt.t aympb &ad v.a.s 
repmrm,d by ooe sp<eimt,,. C)-c/Ju jolmsotu v.-u ooe of the most lllllllOtOUS 
of th, Sp;,rth arthropods with 81 spccimcm b<iJlll m:on!cd Tixse ba\--e been 
cbssili<d '1.riously as beu,g xipbo5unl!s, curypce,ids or .,,,_,,. as IJ,cy 
=mble lhe -milic bnac:hiun or lisll lice, but bm, tlso b<ea descnocd 
uropepods. 



 

 

The Sponh beds also prodl>ced a llllmbcr <>( lish ,pecies r,:pmeated by 
u>!ividual scales of Slrtpsod,ls -da aod 0,nodo,uo aod lhe whorled egg 
cue ltJ/o,oxrrls prmd,JIJ. 

DISCTISSION 

The a&easive utiliw.ioa of \¼:Rpbafrao age s:edimeots, bolh tor the 
atnetioo <>( coal aod ii< bulJdiJtg materials bas led I> tbe ~ of m3D)I 

- aod die detailed sa,dy of tbe palaecacoloeY of the - lot 
statig,>phk pwposes. Consequently Luge numbers d msils b3,,o t,c.,,, 

-- and ei<amined from marine, JacusuiDe, ddllic aod ..,_ Cities. 
Planl msils arc ...,. coll1IIIOll!y foomd as cast< or moulds of the woody aod 
rollwl """5 of l)"<llJSids and - m -y nw,r sediments '1uough to the 
arbonised adpressiocs of the more defocate ~ £roods foond alcq the 
boddq pbios o( the $bslcs aod mud$loo>es WI! -., iD elastic ""~mps. 
Animal fi»iils are aot uncommon. pa.rticularl y in the rmrine bands aod 
Jacustriae deposits. In the Jatta. beds o( aoo-owine bi ...... o«m lU m.a,y 
borimns together ,.,;,J, fish remains aod small CIVSl3«3Ds sud, a.. osttacods. 

E..., u horimns wbett body b$sils arc oor -· the fauna of the lime 
can l:ea.vc its mart: th:rou;:b burrows and tn.lls Jdt on lbc bcddiJI&: plains of the 
sediments 11Jc bssil record therefore is good b ccrta.in environments noahly 
.,......,. aod Jaus wbett coadjlions --ere such !hat o,ga.ojc man:riaJ ooold be 
buried t,y inllows or sedimm aod dwJ p-. 

However. roadirions for ~ in the ltffl:SU'iaJ cavittmmca.t of the 
time were poor aod the ~ of laod life 1w wgdy resuJu,cJ from 
imteriat •·bich fen or "2:S OUibed into the IW1Jll)S. SUcb eveou ~ common 
pbce as is cvidenad by th: qumlity al plant mtmal p1rm -ol. bu1 rcblivcly 
little uimaJ malerial cm be blod. Wms bas t,c.,,, unco,crcd is -ly bmd 
in sidcrilc oodo.les. When conditions wen: suitable, iroa salts ooa\d 11CCO.mul3te 
apidly IJOUnd a oucl<us. usuilly orpmc, wluch -.Id borome encased in a 

- nodule. n;. - - so dpid]y !hat lb= .. ~ JjaJe dis!mtiao of !he 
maierial aod it •u ohtr> P'°'"""" from subsequent~- Sidorille aodule 
bands eotisl a1 way borizoos aod oftffl COIIWII pwu or :oqualic aalmal maierial 
...i. as bivaJ-. Nodules may also conUiJ1 deGICIU3 or th: aquatic run.a. 
.,iuch....,. rarely pr,esel'-cd uodes 110<11W c:onditioas$UCb as !he .upbosunns 
aod la- CtUSIJCtODI AJ. c:,tl1u, loaJilJa I ,ma]) p,oponJoo or the nodwes 
a.re bmd to conmin dcmcott cl the tcrRSZrial f.auoas as well and ii is from 
lhc$c lhat !he majority o( cli,a,,mt$ bme come. 

IS 



 

 

From wb.a.l bas bct:n uncover'M, a picture tus been buiJI up of the Sol'C$l 

uimal life. 1be forest faunu were dominated by arthropods with many groups, 
same now ext.ind, bdng rcprcscn1cd. lnsedl were common and lhere 'WCf'C 

mll'ly cypes of myriopod some of whicb such as kanl.Mrpestu giganuus grew 
t0 impressive siz.es. The major pttdato.rs of Lbese ia\-ercebrates were the 
arachnids.. Many diffcrcni &fOUJ')I of atachnid br.-'e been found some sue:b as dle 
soorpioos and uropygir:1$ are eXJBnt IOda)•, buL many such H the spider like 
u:igonourbids and amhraeouu-bids are oc,w exliaet. Rarer elements of forest life 
were the vcrtebf"3~ ,ueb as lhe snake-like l..istopods and lbe larger cami'r'Of'CS 
such as the. loxomattids. 

Until .recently, tbete ba\'t: been ¥ery few diseo-.'Cries ol such a.rth.ropod• 
bea.rlng localities in the .M.uc.bc$1U area.. Spa.nh W3$ the m0$I prolific ,,;re, 
although E.uproops roootda,a bad bten found in nodules from Olodwiet 
Colliery in Oldham, and arthropods v.oere obwo.ed from lhe horizon U>O\•e I.be 
Five Quarters Mine on the bants of &he River (NJe:IL Recendy, bc,i,.-evu, a 
number of new localities have been discovered in quarries a.od comery v.'iSte 
tips arouod I.he Je&iOO whkb have produced very simibt fossil assemb~ to 
those fouad at Sputh aod it appears that such siteS are more numerous than bas 
been lhougbL 
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11IE I HPSHIP~ BOULDERS 

by Tooy 8t'OW'DC 

In lhe 1m1Sactioas of the Mancbeslec G<alogjcal Sociely for 1890/91 is 
llJ1 aruc!e eotilJed, "The Cb<shin, BouJdct", ""1lidJ refm IO a l<pc<1 pv<D DD 
Deee,nbe, 91h )~ a, lhe sociely by ilS -,Y, Mr Mari: Stinup. This 
recon!s a ~ booldct or \'Olcaoic roct lying ia a field about balf a mile Cn,m 
Rin&v,'3)' Cburcli by the Jtm&,1'3)' a, Nonhcnden mad. h ,.,.. ., be _...i ., 

Sir Edward W.dcin's s,ouads in Narthmden. 

Rudin& Ibis ilrm =tly I -eel IO esublisb ..,bat bad mwoNI ., Ille 
S100e. I bmd that Sir Ed,.-.rc!, a prommc:nt ~- IM!Sirusman, bad 
n...i a1 Rme Hill oo Longl<y l..ane ia Nonh<Ddcn. I also tnc:w 11w these 
g,ound!"'""' .- being "-loped by Moms Ho- and ""IJOder<d if lhe rode 
v.--u utldtt the soil once more. bcoeath I ocw hou$e.. Taking a flying visit to 
Ille •ioc, aow camed Wmia's Wood, and mcctiog a ve,y bclp rq,,ucnl3lM: ot 
the ..,_, I iJund Iha, the boulder .... clculy o.hibiled as • !eanue ia froot 
of lhe old ball. h ..,.. lyiag oa a ~ ttpli<a ot a u.e $IUlllp. 

The root is •• andc$jti< pyroclasiie ash, almost CttWA!y from the 
Bom,,Mlalc \bloani<: S<ries (BVS) and one of the b,y:st gbcial enatics IO lw'c 
been bmd oa lhe Cbeslli:r Plain, beinJ 3.5m ia length and 2.lm across al the 
- pan. h is - $llisfyin' IO - that Morris Romes ba,--e preseffl!d 
!bu imporw>t booldeL 

In May 1987, i>llowinJ in the foots1,p< of Mod< Sum,p and almost a 
""°"''Y later, I came """"' another ~ cintic by the side of Yewtn:e une. 
oeu Ringway Church. This appears ., baYe boco rel!IO"<d from the gtOWld 
durioa c,o:avwo05 i>r !he ...., ~lvrbcsvr ljq,ort cugo rcnninal and dllffll)ed 
by the roadsid,,, It ..,.. due m be cmucd up ,pin Wldet a _,, ai,pon rill& 
rood. This roct is au ~ well ,ui,Jed ou one side and rm,q1ring I Um 
by I Jim. Explaining the ~ ol !he t-lder 10 irnereslcd paroes. I 
- the cooseol of the airpon Mboritia 10 """""it. the agreement of lhc 
Bollin V.lley Project 10 proYide a site, and !he COIJ$IJUCb0ll firm of Gallio!on!s 
ID mo« it. which they tmdly did """" time blC<. h DOw swxls ia SWJl>aol: 
\\bod oeu the Sun1l3J>k l..ane cnttaJJCC (S/798843} in lhc Bollin Valley. 

The Ru,psy are., ,.,.. ooriously a slJ0d loation i>r the deposiljon of 
...icsile CrtalU from lhe BVS. Ill 1926 a report or the Ahrincbam Nanuali"5 
refets io ..., b1ge -- aloog Ibo edgi: or Sunbaak \\bod. In 1935 or.c ot 



 

 

Lbese was moved to &be entrance to Coucrill Clough Niturc- Resen-e as :i 
memorial to the Cheshire naturalist, Thomas Coward. Thi.s can be seen by the 
foocpach to the Cheshire Wildlife Trust resen-e at SJ802838. Again, it i$ ao 
at1desite, 1.37m by 1.2m. This rock was ptesented by Mr Alfred Booth and 
moved by Walter Knott or the Ramblers Federation with assistance, no doubt. 
It would be of interest to know where th3t secoad Sunbaok rock is now, 11 
seems to be-poetic Justice that the site fouod for the airport erratic i.o Sunban.lc 
V.'<>od is a stone's throw from wbcce the other t1NO \1/t,te noted. 

Across the county at the mid•Cheshire Ridge in October 1990, buiJders 
carrying O\Jt aJteralions to a &.r.mhouse in Boothsdaie, below Kelsborrow Hill, 
found a large buried rock. The house owners, Marpret and Alan Hough, 
wisely bad the stone utracted aod placed as a gitrden feature,. This em1ic is 
also a BVS andesite, measuring 2.3m in length and 1.35m at its widest. This 
was ao important ftnd as it is second in size in the area to the 2. 76m andesitic 
a.u,lo01e111te on the side of Eddisbury HiJJ. ls there any significance in the &ct 
that Lhese two large stones have. been found below ancient hill forts 7 
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TIIE SJORY OF A1' om OLD, PUMP 

by Bury HulW.1 

In the ,parscly popumed valley calh:d ROCHER, aftu tbe year 1712, • 
large steam pump ~u deliwerc,j 10 unMJG tbe coal mines IO the 50D1h oC 
OLDHAM IN THE COUNTY OF LANCASRJRE. c.Ilcd lll umospbcric 
~ this il,\ffllion, far ahead of its lime, - m!dc 10 pump,.=, up a shaft 
from tbe CANNE:L MINE SEAM, fn,m a dq,ch oC 1SO re.. and UICll inlO tbe 
ri- MEDLOCK noart,y. Made by NEV,'COMEN of DA.RTMOIIlll, 
DEVON, tbe Jinl _, al m,a,n i>T pampin& brou&h< tbe ""rid from bosses 
litw,g - up ,balb, one bud:ec effl')! five IIUDU!C$, ID many plJom 
pumped al, say, five SU'Ob:s a mimrtt, • gteat improvement 10 a v.-ater troubled 
prt. 

The coal pil ..... OLDHAM - calkd MirbooDm Colliery and io tbe 
fi:w ye,,s lluJ tbe P'"'I> fits1 -• tbe local people ..., ils be&a bobbing 
up and do,,..,, and so called ii "F,.iroot!Qm Boo's". It .. usooo realised dut tbe 
full pol<ll<y of its power .,... GOl beiag realised due IO tbe principle of c:ooliq 
lhe pUIOD dwnbcr with coJd \l.'lter wb..icb created a vxu11.m ud so drew the 
pistoo and also tbe beam back ro its neuual posilioo ready li>r tbe ...,. suote. 
As tbe >""" tDOYCd on h Id! iolO awi,. and so bepn to decay with time. 

llli1 behind tbe pumping sulion aftu lbe am, al !be """'1ry (i.e.1800) 
,.,.. a bouse and • pnleo. A Mt BAILEY who li,'Cd tbete loel:od alkr 
FAIR.80rTOM BOB'S and be himself came 10 be ailed BOB. (Thi$ ,. ... 
prob3bly"'" bis oame st all.) 808 had his pboo, lal:eo some time after l86S 
$W>ding il1 ftool of bis belo,'Cd cnsinc, tbe bath al tbem pasi their best in looks 
atld somcwh>t m-.ged by time (ng. 1). 

The cnime IOOk oo its sttead lire in 1834 wb<n .fu:r -..i al some 
imponant parts, it ""' ooce inon, firal up and "'IXUd li>r about silt years after 
wbicl> time il1 a suu: of disrepair h lqaA 10 fall apan. The ""00Cl,o beam 
b,pa 10 beul and all lbe -.I parU l>ttu>t badly fUiled so h was oll=d IO 
lbe local COW>cil in case thC)I """1d buy il. The offe, was dediDed llld so 
more scasom cz.mc aod wenL 

In 1925 a ~It MAINWARING, out on • Sund>y Sdlool wait, passed by 
tbe SJ>01 now called BOB'S GARDEN. He - IDllCb impr=<d by bis visit 
llld so the =t wccmid be came again llld tlnw some $k=bcs or this prood 
old ma..."'hine and the site uound iL Many yea.rs laser iA 1981 be ~inted a 
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Fq:ure I. 
"Faubouom ll<>O's•: • N....,.,_ eogine of I 70S wit!, M, S.iley, >1 lhnltley, 
Ashton Lil J..ucashire. 

Steam catered d>e cylinder 11 low ptes.SUre albs per square inC'b above 
aanospberie prcssun:). This atta 2lbs allowed the $beer ..,;gbl of the pump 
rod d0'W'D the shaft sides to sink down to..-cr and the pismn on the other cod of 
tbe beam to rise ap the cylinclet. The low pressure ,.._ ,..,. lhea coodeoscd 
by • jet of cold ,...,., which crwed a partial vacwm beoealh the pisMlG. At 
lhis momeo1 •tlll0$pberic pressure actma oo tbe opctHopped cylinder pesh«I 
the piSIOO back d°"'n. lbus lilting the pomp rod, up once more, lDWJI& the full 
wodiu&$UOlce•1 ab<N1 ll Slrolt,s por llllllUlc. 

ll 



 

Figure 2. 
Painting by G.M.ainwa.ring (1981) made. from sketches drawn in 1925. 

22 



 

 

picture fro.m his skeocbes and the Jite as he recalled it from bis vW1 cf 1925 
(F'og. 2). 

lo l92ll HENRY FORD <he AMERICAN called "' see FAIRBOMOM 
BOB and decided to buy it 10 take back ro his MUS'EUM at 0£ARBORN IN 
DETROIT, USA. The 80 ""1 SltUCtOte WU comple1tly dlsmandcd and sbipped 
b3c-k ~ the W31't' where it is stiU OD display in the Science and Engintericg 
Dq,1nmeni 11tesring lO the GREAT in GRl!AT BRITAIN. 

Today, lhe valley sides dial """' ill times pm,d dN>id of trees dw, lO 
Ille vse ol the wood i>< jobs around Ille coal pit, now grow a good show of 
trees.. but mostly )VW1I oacs. The lf'Unb of trees for ahuctecing and roof 
support a.re oo longer m;u.ired fur Lbt pits are aJl LONG GONE and indeed 
man oo loogu burns the coal much to power his works. A number or 
FLOWERING CHERRY crees, of gigMlic si~ still survive beblnd lhe bouse. 
Tbe sips of the extent or Bob"s pnkn $till survive in the l0ise of small walls 
round the fotmer flower beds. al.so pouhs Iba.I. sun c.tisl and a very largt bush 
of the med or2nge, that gi"YeS out an overpowering sceot in Jate July. The 
bouse bas fallen io on itself into iu 01\\'D cclbQ AND ONLY ONE WALL 
STILL s.tancb much covered in JVY. An old pear tn:e still bears fruit hanging 
oo to life in I most fragile wayj a pear tree livi.Qg without BOS. as me eagioe 
had to do maoy years aao-

JUST BELOW THE GARDEN a.ad neater ro lhe river is I.he site of the 
old CQplc. TWO capped $hafts mart tbc place where the pump rods wtN 
down and to 00e side swids a. lS root chimney; at the bouom of h an ornate 
hole is crafted in stone. a place for the smoke 10 eater tbe t.biamey. A widt 
bole smpcd like the mouth of a beU marks the spot from which the boiler and 
the SIOe bole ""'"' d\lg ""'· prior IO being shipped 10 AMERICA. Receo~y 
VANDALS have bqun lO slCal lhe bricks from the side of the chimney; have 
they lcamcd oodiiog since lhc year I 712 ? Tbc two w•ll-ncmed sb•ft.s spon 
11 tcntte scone (a stone mack«) that is something like a geo-survey trig poinlt 
but oot.bing moves near betc e.xcept tbt: ,-'&Jldals fbr in uuth both tbc BOB'S 
ARE GONE .... 

ACXNOWLIDGEMFNTS 

The author i:s gr.111tful IO "D.mtside Borough Caunc,il lor pcrmisstOO to 
n:prod= the pbo<ojnphs ill r,gu,es I & 2, 
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MEANDl!R CUf-OFFS 01' 'DIE RIVER BOLLIN NEAR MANCHESTER 
AIRPORT AND COLL.APSE BRECCIA OF CRESIJTRE -'\ALT 

by RDl>in F. Grar,on, Jill SQlCtbu"' & Tooy Browne 

INTRODUCIION 

This - describes the Bollin V,lley aeu MA.ocbestu Ai,pon (Fig. I), 
with rv.o fcatares of spcc:fal intc:rt:SC coO:q>se brcccla.. m:l a time-series of 
lll(300Cf <UH>ffs o( the River Bollin with ox-bow ponds. The oollapse ~ 
helps proride understulding of the pro<ess of subsideoce of ·Cbeshite SaJ1·, 
while the °"°""'" are o< -liooal impoclaace in !be understulding of live, 
c:llaru>el dytlllll1i<s. 

Unlil n:ceolJy, llus part of the Bollin Valley was llnlc-ia-n. Ye< a short 
distance upstream the ..tley is &moos &n Triusic slml3 and fauJtina displ>yed 
in Sty>I COW1tty Park, and bm,cs in the GeoJosists Association E=moa 
Guide IO the M_, Area (ThompSOn 1991). It bu also bctn the subject 
of attention A,r Trla$.sic iavcnebntc: ccmaim (Thompson 1966), early 
p,laeomag,>ttk studies (Clqg tr al. 1954) and - in Trias.sic 
5'dimenrology (TbompSDn 1970). 

MOSI of the llnd is private, allhoog)> serv.d by defllliliv< a.od 
dis<:fflionary poths. Mnc:11 can be view<d rrom foolpaths, using O.Sc l\llhfinder 
=ps 740 (w.,rriog<on) and 741 (Soxtpon Souuu. V1Si1S 10 Coaml Clougj> 
SSSI Namre l!eserve "'l"ire prior mang<melll wilh Cbesbin, Wildlife TnlSI. 
Special <are mUSI be al:en for the River Bollin is a dynami< S)'S<CID, reodering 
Ordaance SUrvey mllpS subsanlially in error, and call.Sing destrucllon o( 

Stttions of the Bollin Way linear fi>otpath. 

THE SUCCESSION £XPOS£D IN THE BOJ..LJN VALLEY 

The Bollin \\!Icy displays a sequen,:e o( ....,ra1 hundred metres o( 

Tri3.Ssic stnta, providing a major stratigra.ph:ic section tor the. Cbc:shitt. Basin. 
By ro!Jowmg the Bollin Way linear footpath by the banJ<s or the Bollin 
downsurun from WdmslOw ,o Mancbesrcr Airport Rlmway. !be whole 
sequence can be i>IJOl\w from bottom ., lop. 

The lo<,,-est beds e.posed are soft red sandslones of the Wilmslow 
Focmalioo seen in • river bank cliff •• Wilmslow C.rrs (SJ8428l7). This 
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outcrop is a useful tdeteQC.e section because die l)pC section of the Wlhmlow 
Fonn,tfoo (= "UP!>Cr Motllcd S,oos,-•) is inaccessible, .... ing beea 
desigDaled by w.rriog100 u al. 0980) tor boreboles near W-tlmslow Parish 
Cbun:h. 

Downstream is Slyal Cow,uy Park, wbett bOrmln$ high in Ille W-tlm$low 
FonmtioG can be ,__ These o,11aops .are dealt with in Ille Styal ilitieruy by 
Tbompsoa (1991). The seq,,eoc:e coasisls ex Ille W-tlmslow Fonmtiml ovedaia 
by Ille Hdsby Form:uioll ( = Keuper Sand51one) and in om, by Ille 1upodey 
Silaione Foanalioo ( • Keuper \\-,ones) and the Ballin Mudsl00C 
Formation (- Lo¥.u Keuper Mui). 

Funher --... ,...,. ex the AS:JS bridge (SJ8168l9) beds high i.n 
lhe Bollin M- Fonmtioo ue vis,l>I<. OY<flain by lhiok <Ollapse brteeias 
wbicb oa:upy the smlignpbic position of Ille fit'sl major UDit ex Cbeshio:: Sall. 
lhe Nonhwicb Hafue Fomwioo, proo,d i.n subsurface boreboles in Ille 
Mobbedey SallliekL 

BOLUN MtJDSTON£ FORMATION 

The Bollin v.Jley displays the type s,cw,n of the Bollin Mud$1Dne 
Fommlioo (• ~, "'-' MuO, design,:,d by W-woo (1993) for 
in1<1'1nittenl riv« ouu:n,ps or ·1..ow1:r Keuper Mad" between Giant's Co.de 
Rocks (SJ82818350) lhrough tbe 5'Udy ma to WC$t of Manebcsler Airport 
(Sn9S384S3). 

Homoos very low in Ille Bollin MudStODO ao:: """ displayed oo lhe 
Bollin Way at Giant's cas.1e Rock in Styal Countty Part and described by 
Thompson (1991). Here Tbocnjl<on (19Ci6) reoon!<d noc OGly Triassic 
s,dim,nc,ry $11U<U1n:s bot also a dragoofty wing and horizoos "'1lll shells of 
bnmcbiopod cn1staceaos 

The present aeeoo:nr is coocemed with lbe uppermost Bollin M\ld.st.ooc 
Formation. 
Hori,oas high in Bollin MudslMC are sen, in iaJJt. bot _,i ourcrops i.n 
lbc AS38 roadcut ea,;t of lhe airpon road tunnel at l'binl C (Fig.I). Sl,a)uly 
lo..u boria:Jns ~ a poor outaop in & side road (B), boll ate betlCT c:&posed 
in river ..roons apstreatn (A), and =ellent outcrops oa:ur in the -ai.ng 
bcadws,ec, or Co<,eril Cloogh (S). 

The bi&be$C borizoos in Bollin Muds'°"" are vwl>le daring low Dow at 
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rhu le,,el between a low cliff (E), psst lhc abrupt bend at Mool:sl>ank (FJ ., 
a ~Ilg< "'"' a ~ (G). Some 35m of straia dip a 51r.ady 6 ., 11• 
SW to SSW, lhe uppermost being within 5m of lhc pr<dia<d suatigraphk top 
of lhe type sectiaa of Bollin Mudslone Fonmlian. n- roc1:s a"' dull r<d 
alcamtin& wuh subotdiaale ollve Jtffll beds mainly mudstonC$, both well• 
laminated a.ad poody laminated., wilh Ihm sillstooes. Some of lhc hanlcr 
sillslooes display p,od bopper-lioed holite pseudomorpbs a.ad castS of 
dcoiccalioa cncl:s OC1 lhe 11Ddmid0$. 

COL.LAPS£ BRECCIAS & ASSOOATm SfRATA 

in Cbcshite, lhc widespread dissolutioo of toek salt in tbt NMhwkh 
Haliie Formation (=to....- Salifernu• Beds) w a.u,ed subsidence leading to 
lhc ctealioa o, eularge,nent of mettS, lluhes and gtOetal mnac,, depressi<>c>s. 
The dissolving of toek sah by g,ound,,.mt Mi produced • form of tam. 
leaving a !hid: residual deposit of collapse beds a.ad associaled ..,..., Tb<se 
beds lact • &)raw ma,ppi.n£ mme a.ad type sec:doo. and arc bctc rdcrttd to 
inlonmlly as "Bollin Bn,ccia•. This residual deposit includes collap<e bn=ias, 
b=<ias with gyp<um porphyrobluls, breccias whb faulting a.ad sbeat planes, 
and suaia with associaled si,ep dips. isocliaal li>lding and foundettd rans or 
Slla1a, as described by Wil!oo (1993). ClaSIS, ud fowldffld masses of suaia. 
..., lhought 10 he derived from throe dilTen,m Sltlugnphic l<Yeis: IDllerial from 
each and <Yet)' muds1ooe Will wi1hlt, lhe _in,... Nonbwich Hallie 
Focnwioo: maleriJl from lhe overlyina Byley Mudstooe Formatioo (- Middle 
Keupe, Matl, in part); and, to a minor ..-. from the undulyuis Bollin 
Mudslon< Formation. E><celleni exposures of Bollin Broccia occur in ihe Bollin 
Valley, and lhc best ""° arc described below. 

The -in dilT (SJ809&30] (rig. I !\>int N) 

Thb is lhc lllOSI msuucti>e _ .. _ The OUICIOp was f1111 noted by 
S-unp,oo (1966) and described by Wilson (1993). It is on lhc north bank of the 
Rive- Bollin, less lhan IOOm from lhc City of M.nchcs1u boundaty. These is 
no format public aecess but it c.an seen at a d.islance as a red cliff through the 
.,_ lrom lhe unmad<ed but definitive foC>tpaJh which li>nu lhe RiYtt Bollin 
ISOm to the ,....th. The descripooa is utm from field ooces by Or Pollard of 
lhe University of M.,,d,estcr: "Thb ...,,Jlelll ouu:rop c. 12m rug)> by SOm 
minimum ... rd;md IO by Wilsoo (1993), eiq,oses 1WO l)'peS ol collapse 
breccia, bedded and contort.ed lhin bedded siJts:rooes, at least lhrec. mioor step 
fl.ubs less Iha.a Im in throw ud c,aeosiYe secolldlry gyps11m veins. The 
e,posw-e is panJy covmd wilh gypsum cemen•ed .,...,.>Sh, but broadly three 
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bed$ can be made om m scqacno,, aJtboo:iib mucb disnubed by shear pla.oes aDd 
brocciarioo. ..•. 

lla<l<Sar or Oki tnelUldff (SJSll 826) (Fi&, I -• M) 

This is a ~ -te. fim nocognised by ronsnlll01' of Manchester 
Airport pk, ...-marlo:d os a n:placxmenl sne for tbc more unpor11111 "main 
cliff" OOlcrop scheduled foe destruction if the Second Rlllro,ay goes ahead.. 
l..ocai,d on the ca,t bw: between luid 138N u,d l38S at point M (FiJ.I), the 
outcrop is daQgfflJus wbco the Bollin is m flood • llte L-.o poods merge, Ille OX• 

bow reriYeS aDd bcromes a major flood clunncl. It is a clean exposu,e 3m high 
x ISm long of block:, of oil- and mudslooc ~ts np o, 50cm ma 
<i')'C)' nutrix. It lads - ...,,;r..,..ioo and COropooall emu show rippled 
.a-.. balilo pseodomo,pbs and irreguhr gypsum ffillS, and -
clwacleristies are similar to those visibJe ia an exposure dorwastttam of castle 
Mill (SJ798839) ci---ribcd by Wiboo (1993). 

Further exposures of Ille ·eoum e,-;a· occur (Fig.I). The .....,,, 
S1BtignpbicaUy is • mass of angular blod:s of mudstooc set m • otiff cbyq 
mau:u: is visible at e:nreme 1ow \t,'.fltt ao me south bank ai point n This occw:s 
35 to 40m below 1he 1owe.-.- ,_..., of 1he mam IJUlll)'ble mass of the 
br<Ccia at poinl ll, sq,arated from it by cxposu,es of steadily djppi,,g BoUm 
Mucblonc Formation. The b=cia of point D may ...... been caused by 
dio,olulioo of a snun di.a- unit of roclc .. It 3540m below lhc ori;mal base 
of the Norti..icb Hdiie Fonnatioo. but rcpctilioo of the b,_;. """Id be 
possible if a &ult exists i,.,,..,.,, poill1S D md E. 

The bose qf the main moss of Bollm 8,-ja is UDSffll, as,umed to rest 
upoo ileadiJy dipping Bollin Mudstooe Formatioo - points G and H. The 
exposure at poinl H formed m autumn 19')4 by 1he baclccuuing of• mnll cully 
bridp by 1he Bollin Way fooq,adi. n:vcalillg 2m of dull red aDd olive II""' 
,.,,._ mudsloDC aud SlllSIOne ~ np ., Ill= across ... m • awri,. of 
dull red clay. From hen, 1he conllCI of the broccia COD be dnwo oonJ,---, 
with some coofodence (Fig. I). This is soppon,d by obscn-atioos made by 
Simpson (1966) of c,ceOeru -= of breccias m Chesley Brickwerl<s prior 
to their loss due IO ~ of the M,m Rmr,.,y. Thc Bollin B=cia s.hould 
rest upoo the SIRlignpbic "'P of Ille BoUm Mudstooe Formation al a 1..-.t 
formerly occup;,,i by the t,a,c of the NO<thwich Hali1e Formation. e-, 
as the junction is - now exposed. the possibili1y CIOOOI be e!imi,m,,d !hat tbc 
coniact is a fault, tffllding north•west, dowothrowing somh-""'51. 

Com.iderablc vuiabiliiy of dip magnirude and dinctioo is seen in 
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·sc:attered expo$Urcs d.Q,,i,.-nstream of lhc main cliff (N) to Castle Mill (R). and 
this is aun'buted IO large foundered masses of muds.tones and silistones Crom 
within lhe Nonhwicb Ha¾iie Fonnatioo and collap,:io,g of ovcrl)'if\l beds. 

THE MOBBERLEY SALTflELD 

A •hon dista,ncc """ or the Bollin Valley, inl>ct rock salt has been 
pmed in the subsurla<c and i, tenned the Mobbcrley Saltlield, Three 
boreholes, the Bceche, Fann Boldlole (S/801811), S111bbs Farm Bore.bole 
(S/800800) and Mount Pleasant Fann Boldlole (S/809798). caeb proved thid< 
rock sa.t1 of I.be Nortbwich Halite Formatioo beneath thiclc collapse bre.ccia 
aS$ig,nable to the ·Bonin Breccia•. H~r all three boreholes 1trminated in 
a second mas$ of collaps:e brcccia beneath the rock salL Tbus ell)OSUrcs or 
collapse breccia. in lht Bollin Valley may be: an amalgam of brr.cell$ "1lCratcd 
from both above and below the rock salL 

The mapping relatiorubip or the Nonhwkh Haliw Formation and the 
Bollin Brecda is complex. The simplest configuration would be for lbe toeksa.Jt 
to underly it$ phrcaUc karstic: residue (collapse brccci&s and ~ted beds). 
and for the rodult to become thinnu and Cail up-dip due to dissolution by 
groundwaters. E\-cn if thjs simple model were conect, the hi&,hly deformed 
m.ture or the Bollin Brec.cias renders it quite impossili1c to dc.tcnnine if &ultini 
is prelenl. The collapse brcocias are very extensive and V.'Ould mask any fauh 
breeclu. D<formed beds due 10 salt colbpse v.owd mask the elfeel5 or any 
tectonic tilting aod K>lding, 

It fullows that, in 1he absence of a d,ep borehole in the Door or the Bollin 
Valley, the pnoscnce or •bseoee of the Mobbcrley Saltf,cld beneath the River 
Bollin cannot be ucmaincd from the extensive surface outcrops. 

Mapping the Mobberley Saltfteld is dependent upon the existing deep 
borchol'5, awareness of brine springs and signs of pasa sud.ace subsidence. 
Corunry to curreot opinion, the Mobbcrley Saltlield was probably ,wrlced fur 
brine, fur field names on the 1838 Tithe Map for Mobberley Parish show 
"Brine Pit" in fields by Lady Lane.(SJ796814). The plo;ieal settil!I of "Brioe 
Pit• is significant. coincidiog with cbe trace of lbe Mobber.Icy Faull which 
bounds the western msrgin of the Mobbedey Saltfield. Presumably the brine 
leaked 10 the surhoe up lhesh.!ltter-bclt of the: Mobberley Fault, aod this implies 
dl&'I some of the collapse brcccia has formed in historic:al timc$. A surface 
collapse seems lO ba\'C occurred ia the till sheet 9o'C.l>1 a( Blatkley lane 
(SJ804814} in the form or ao oval scl!<oelosed dttin,,ge hollow some 350m 
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long, wi1h gentJy sJopinJ side$ and Roorcd by a reclaimed peat bo&, Both the 
hollow and peal bog is shown oo a field slip by D.A. Wray of the Geological 
Survey dated 1938 but DOI on the published 6in: I mile BOS map or I :50,000 
Stook.pon Sbcct. 

The British Geo1ogicaJ Survey have consb.teotly mapped tbe breccias and 
collapsed beds of the Cheshire Basin as Bollin Mudstonc Formation ( = •1.ower 
Keuper Marr). This mapping convention grossly exaggerates the e:oenl of the 
Bollin Mud.stone Formatjon, for instance between •t • and "i- shown on a 
cross-section (Fig.2). Remapping these beds as "Bollin Breccia• draws attention 
to the possibility of Norlhwich Halite Fotm&tio:a extending beneath them, 
perhaps uadetlying lhe Bollin Valley. This is sug&csl.Cd by tentative cross
section (Fig.2). The rna_pped limit of the sal1-bearing. strdt:a (Fig. I) assumes that 
dips arc low, ·-r to S-, and that no strike faulting is present 

'fa£ AGE OF nre BR£CCIA 

The age of the breeefa is problematic. Elsewhere ln the Cheshire Basin 
some brc«-ias are aotively forming-; some have formed since.the 6Jld of the last 
glaciation; some an:: probably of PJcistoccnc and Tertiary aie or be even oldc.r • 
perhaps C\'Cn Triassic. 

Surface seepages of brine suggest that some of the collapse breccia in lhe 
Mobbe-rley SaltfieJd fotmed by natural dissolution of rock salt in historical times 
and may stiJI be forming,. 

Some of tbc collapse breocia elsewhere in Cheshire. may be a product of 
brine pumping. Brine pumping contributed co funher disruption of prc~isdng 
breccia aod creatioo of more (Evans o al. 1968, Earp & Tilylor 1986). 

There is. strong circumstantia.1 evidence for ach',·e subsidence i.n many 
pans of Cbeshlre commencing 7,000 years 8.P. Tullis (1973) noted a positive 
relationship between the ex.tent of rock salt beds in. Cheshire and the disposition 
or mAOy lowland peat< in Cheshire. In ~ case of Lindow Moss (SJ825814), 
a mos.s1and close to the srudy area, Th.ms proved by pollen analysis that the 
basal pe.al is of Fhutdrian Villa age overlyin& bouJdcr clay and stratified sands 
and gravels, and therefore began aotumuJating. some 7,000 years BP. He 
suggested that this wilS a time of acfr,-e subs.idcnoe and therefore creation of 
additional colta_pse breccia and the BGS Lindow Borehole proved the presence 
of thick collapse brucia.. 
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F,g.2 
Cro~ Section of the Geology or the Bollin V31Jey at Hook.sba.nt. 
bla-ci. = rock $11lt of the Mobbetley Saltfield 

NE 

FIG2 

1-2 = ouu,rop width of Ibo Bollin Bttte!A upoo Bollin MudsU,n, Formation. 

Top section: Simples. configuntioo wbkh usumcs no &-ulting. 
Very unlikdy th:u roct salt underlies the vaJJey noor. 

Bottom $CCtlon: More complex configuration which assumes a strike. f'auJL 
Proboblc lhat rod:. salt Wldctlies Ibo valley floor at dcplh. 
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Indireci evidence suggests that some breccia is old,er than posiglacial. 
Deep concealed channels, typk:ally teos of metres below sea level aod several 
tens of kilometres in length, arc incised in the bcd.roc,k of the region (Grayson 
1972). They have been ascribed by different authors to Tertiary valleys, 
subglaci.al channels (tuMel•vallcys) and glaciaJ iccways. Whatever the origin, 
che buried bedrock chaMels would b.ave stimulated the increased dissolution or 
rock salt and collapse of the .Nonhwieh Halite Formation. 

Brecc.ia beds were proved both abo'o'C and below the rock salt in all the 
three boreholes of the Mobberley Sahfield. This led Troner (in Taylor el al. 
1963) to claim that the lower breccias formed in Triassic times, presumably 
close to the oscillating limit of rock sall formation. 

COLLAPSE BRECCIA & THE COURSE OF THE BOLLIN VALLEY 

The general course-of the Bollin Valley may be related to the presence 
of collapse brec-cia, Bet'ween pointS A and E (Fig.I) the Rh-er Bollin flows 
down-dip, trending soulh•wt.St. Upon reaching the brcccia, the valley $Win.&$ 
abruptly to the north•wes.t and follows the JocaJ strike. The swing is ma.rkcd by 
the steep valley side of the appropriately named Hooksbank: Wood. Brccci!l 
appears to control the course of the Bollin Valley for some 2.km. 

Early in its post.gladal history, the Riv-er Bollin may have been attracted 
lo the strike-eootcolled linear zone of ground subsidence pcoduced by subsurface 
dissolutfon and collapse of the Northwich Halite Formtuion. What mighJ 
othcl",l,·ise have become a flooded oarural subsidence hollow, compa,able in size 
to Rostherne Mere (Sn4S842), ins.tcad became a major river valley with sides 
and floor cut in collapse breccia. There is no evidence for the River Bollin 
having had a •mere" stage, 

Burlcyhurst Brook, reaching the River Bollin at point 1, flows nonhY.'CSI 
in a deep ravine, and possibly represents strike elona,ation of the-Bollin ¼Hey, 
txploitin& the breccias. Perhaps this bas been stimulated in the past by 
dissolu1ion of rock salt, but chere is no evidence of such .activity today. In 
contrist, ConeriJ Clough (S) is a deep and baclcc.utting ravine, unroofing the djp 
slope of Bollin Mudstonc Formation, 
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Fig.3 
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Study reach of the Bollin Valley. 
Immediately prior lO modern cut-off sequence. 

Fig.4 
Study n:acb of thc Bollin Valley. 
After 2 ox-bow cut-offs. pri<>r lb major cut-•Off events. 
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Fig.S 
S<udy reacb of the Bolfu> Valley. 
lmmed.iateJy a.fter major cut-off cvellL 

Fig.6 
SIUdy reach of the BolliJ> Valley. 
A few days later, afia $CCOnd major c::u1-off' C\'CD.l. 
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FiJ.7 
SIUdy =b of lhc Bollin Valley. 
Situation ln Autumn 1994, a.fter funhcr cat~s. 

Fii-8 
Sltldy reach of the Bollin V.lleyc 
Selcelt:d fcawres of lhe geomorphology wllicb resull from Ilic c,n-offs. 
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THE BOLLIN D.'lc-BOWS AT BOOKSBANK WOOD 

ctun.. ... in si=i•y of Ille River Bollin have beea, and =• rapid aJo111 
two ,tn:lches. ID the slUdy area (F ,g. I), "'" cut-off meander loops occur in a 
2km - between Ille vicinity or Coueril Ci«ogh (SJSOl 836) and Hootsbaat 
Wood (SJ813823). Upsuum or Wilmslow, six or more cut-off me:ulder loops 
occur be,_,, the A5102 road al Vanloo Bridge (SJ859811) and Mouram 
Bridge (SJ88 I 802) wb<,re creation of cut-offs and cbang,, in sinuosity b3s beeo 
recorded in d&il (Hooke & R&dmond 1992 and Rooke, in pn:pamtion). Tbc 
chamxl flow dyoamics of the Ri""r Bollin have beea !be IUbjea of -ve 
academic research by Knighrm, (1970, 1973a, 1973b, 197S, L977, 1980) and 
Ginn (1989) and research is oc,going by Sbdlield, l\>rumoutb and Nouingbam 
universities, 

Tbc I ltrn reach of the River Bollin •• Boobbaol: Wood is classic for 
dwioel enurnching, Ooodpl.tln abaodorunent, reduction in sinuosity a.ad o.x .. bow 
developmeo1 (Fig. I K 10 N). Tbc channel 1w, by nalllt11 processes, broken 
through the oeck of one ""3!ldcr loop after anc<hcr, tbueby s~g iu 
-I (Fip.7 & 8). This reach b3s been resean:bed by Ma.ley (1975a, 
1975b) aod fi>r the illlCrv.ll since 1975 by Downs (1994) and Graysoi, & 
G-ry (1994a, 199-!b, 1994c). 

Changes in channel behaviou.r b,ve been surveyed by Downs (1994) and 
acadcm.k intac;;,t eontinuc.s (J Hoo.kc &. P OowN 199-4 pen. ~mnu). TI,c 
Bollin ••--• an: Ille subject Df DD-&Oins ecnlc,ii<:al survey by members or 
Cheshire Wildlife TrusL The reductioa in sinuosity bas been dr.umlic. In 
1872, lbe charu>el lengih was c4.71trn be1""eo Casde Mill (R) and !be mouth 
or Burl,yhurst Brook (!), mea$Uttd from Ibo Fint Edition 6in:1 - QS. 
mops. Cbanoel i<:ngth was redll<Cd IO c4tm by lbe 19405. The broad floodplain 
survil'ed in 1946 when ii was mapped at 6in:l mile by swf or the Geological 
Survey Q.E.Preolice, Cbesl!ire Sbm 27NE). However, the 1946 m>j!ping 
records 1h31 lhc: mcaodcr of l\>nd 135 h3d become cu, off. Length w.u l&Oin 
reduced prior IO 1973 by wbicb lime lhe Doodpilin bad been compleloly 
abaodoned (flg.4). Sinoosi1y be,ween J and K appears 10 have been fairly Slllble 
unril c.1935, after which ii declined s1eadily io 1969, and drulically so with !be 
J.973 cu1-<1ffs (Mosley 1975a, 1975h), aDd subsequendy (Fig. 7). 

The Ouvial i.ocisU>n b:is btt.n no IC$$ dramatic.. The main channel has cut 
down through into its formerly cxcensive floodplain. so a:b.lndooing it .u a ocw 
First Terrace. The First Termce mapped by lhe British Geological Slli,ey is 
now a new Secood Terrace. This bas been sugges,ed by Mosley (1975h) io be 
the Me,sey High Terna: of Johnson (1965) bu1 evidence seems ""'1IOUS. 
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Today the rivtt cl:rmnd is of low silluosily and is almosl lll)CMfmed 
wenlly, MYing. u ,et, only a very mmJW ocw active Ooodpb:ia trenched 
deeply into ils sandy First TC1TJCC (_,e F,gs. 3 & 7). Tho oew Ooodpbin 
bas ,-g1, """11 li>r ooly • fi:w mwJ wllow pools, aeakd by m..,.
ldjuslmen1$ of lhc main clwlad ud by lalenl bu •"""""'- These small 
grassy pools att: proar 10 seasoa;aJ ftoodinc. and ue. io rwo groups: R>od. 
"Flood-I" &Dd "flood.2" ~7). The actm Ooodplaio Slillg;... llood-_,., 
aca,ss 10 3 cut-off m-ix,,,, which therd,re w'Jl luncooo as ........i back""""' 
(A>lxl 137, 138N & IJSS). 

A "limcscrics"afclwme~.....,..isclemoo.waledby6ox-bow 
pools, •ith •_,...,.of abandonment spmnin& lhc ia,, 120 ,=s <- Mosley 
1975a, 197Sb. llowm 1994, G- & Grqoey 1994a. 19941,, 199'lc). Four 
ot Ille .. .- are mies"' ·11....ur C>llGWIOd" -- 1oops brmod when 
the mer clwmel ,..,. o{ bilJ, sinuosity ud bo<ame loclood inro lhc....., slope 
of lhc ,alley side cul in rolbpsc brcccb (Pt,od 134, 136, JJ8N, 138S). Tbn,e 
of the b,r - I saeq>ly - flaol: iA lhc form o{ I lw,gu,g E>Ci
M)OOJa:nd ,ucb as Hootsbant \¼:lad, m. oo the oppoti~ but. either a undy 
bluff i:n. lhe FirSl Tcnace or a weak comxc6oo ffl the U'th-c Roodpbin 10 &:he 
maiA clwlad (eg l'llod IJSN, 1385). The e.cq,cioo is Poad 134. a cul-off 
ll!<aD<k< "'"' a ccmury old whicb _.,. predaled lhc cloomueochiAg episode. 
In C001rast. 2 m-bcM-s (Pt,od 135, 137) are rer ... of eaueoc!,od b"1 
•1wxw,f~-- meander loops wbcrc. the river channel bad meandtttd wirbiD it:s: 
.,.,. -. aod Doodpwn deposits. n,., 2 =afincd .. .- belt • sa,,p1y 
woockd flaok and 11:,ad 135 (Sl809S27) is aa <>.<-bow gr-' klUlly by <>.Ilk 
am de-,aid o{ slDdc. wbcrcas Amel 137 bas a p>,zd ..i,. of cpe,i secoodaty 

- ptodOCUli! - aod leaf liuer. 

Factors coottollu,g !be ~ aod d!ancter of 111< poods are llO!t>CI 
o,ulea(; 
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The positioD. of a pood io the timMeries exeiu a.a influence upon lhe 

species assemblages of ampbipads, ampluoiaJis and 6sh (GT>)'SOII &. G,qory 
1994•. 1994d), in b,gely ccotrolliog "''hen !hey oolonise and when dlmioated. 
lb: older ox-bows .support Great Crcsu:d Newt. 7nnuvs aistarus, a strictly 
pttMeCIOd species (Gr.lySOn I 994a, 1994b). New paads can 1-e nw,y physjal 
and biotic aUtibuJtS of • centuries-old mad pit pood because poor colol1lsets 
C1J1 pin a<cess from the mau, ,;..,, and its IIUlSbes, and such paads b>ve a 
large Sp<cics lis, of aquatic and ~ pl:mts. a IIIIJ" species lis< of 
psin,pads and Olbcr 'poor colooiscn' acd • thlcl: bed of dark o,pnlc mud and 
silL 

DISCUSSION ON TUE ORIGIN OF TilE MEANDER CIIT-OFl'S 

\VJ,y ihould the River Bollin hove ·- ilS bigb sinoosil)I pwem of 
OIC3Jlden (r1&,3). ., produce the low sinuosil)I - - wclly7 lbis 
question is • rocu. of r,,searct, in..,.... Mosley 097Sa) sogges,s tha1 the 
R>ductioo in siauosiiy is due ., the Ju.., Bollin beiJ1g rathet flashy, pn,oe ., 
sudden increases in disclw1• me ftOm cloud bursls on the Pl?Mine loochills, 
giving ii ,nouih cne,ry o, cut-off DJeaOOCI$. The determining faaors oa,ording 
., Mosley (1975•) we,e the ma,:ase ill orbaoisalion and increase ill qriculnu>l 
tile drsins cxacerborlni the fl,sby charac,c, of Ille ,;.., in sp>ie. 

We Sllggest an a!Jmwj,-e e,planalioa. Dowosueam of lhe reach, the 
insertioo of ~i!s may b>ve induced high siauosil)', and bJu remo,al may b>ve 
induced the -,_ low slru,o,ity. Weitt .. ..,.. ills<allcd durinc m..s.,.,.J times 
and during the iodusuul CC'YOlutioo for '4-ater SX""ff. The rcspaasc 10 weir 
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insertion would be ponding bad: and reduction in tne,gy so c:nisina hi,gb 
li.aooticy with torruot.lt" me1nden, slld ~oo of it w-id;,, floodp.la.i:o,. ~ 
response 10 weit celnCIYl.l """1kl be an increase in _gradjent and increase in 
eat.rgy, causing agressivt: bad.:cuniog teadina 10 de.stabilisation ol I.be n,ow. 
ind$Cd meanckrs and the aba.odonmcnt of tbe wide Ooodpln.in as t new Fitsl 
Terrace. The rin~r channd would g.radially «e.tte a ~· but narrow floodplain 
incised WO ,be new Flm Thrnce. 

The cf\ldal "''Cir was con,truc&cd at Casde Mill (near R, F-,.1), and lbc 
first m:on! of •C3$tlc Milne" - in lhe fir,t half of lhc 1500s (POYe 19-n). 
Further dowmtn:- m.edl"'~ weirs ..,,,. buill 11 Ashley Mill (SJ768&56) and, 
briclly, at Ross Mill (Sl785850J. The Asbley Mill,...;, .... lWq>t ... ,yin May 
1872 (French 1984) 11.nd never replaced. The weir at Castle Mill was rebuilt 
prior ., 1884 aod svrvivw uotil lhc I•~ 1920.. Th=forc, some 400 years of 
impeded flow would ha.'YC caused the: cstablisbmc:ot and consolidation a( the 
toctuous meandt:rS and broad aUuvi11 ,5prtads of the Ooodplaio. This. 
geomorphological sysu:m ,.,..destablised by weir relllOYII in lhe 1920s, giving 
75 yea.cs for lhe (;fellfion of the present~y entrenched low sittUOSity channel. 

Upon loss of I.the. 'l\'tir a, Casdt Mill. t:rtncb.iog of the ti.\'et c.ba.n.oel 
sbould have been ras. enooJ}l t0 luve abaodoned ,...,.1 kilometres of 
floodplain ., l"irsl Temco, inclll<lin& Ille Sllldy reach swdied by Mosley by the 
time he vis:i1rd it SO years b:te.r. This ,;1,--ouJd also account for the remarkable 
eui,off m..nder (P) close upsuam or C..Sde Mill, which ba, lossilacd a 
qmcot of the ca.D)'Ol)-Ulce c:otrcocbod river do.nncl, DOW n.n IIUT'3Cti"'e liocar 
weedy pond wjth Grca1 C.......i Newt. Symbols ior slopcoa the IS'n 6in;lmilc 
O.S. maps suggest lhat dowll5ltellD of C.Sde Mill weir Ille channel ..-,s almdy 
eotreocbed iAro its floodplain for a disw,ce of at least I ..Skm and I\l,'O meander 
loops bad been art out in a 1Ueb 200m downstream o( C3$lle Milt Op$trca:m 
of Castle Mill CR., A), these map symbols were oo< used, impJyiD& lhc, bnxid 
fioodp.Ja:in was opcntional in 1 872. 

Upsuum or lhe wdy ..acb is tbe 200-year old dam a, Qu•rry Sant Mill 
(SJ83382SJ in Slyal Counuy Parle. The dam pooded back the River Bollin 
almos.t to its cooRuence with the River De3n S(lmc 800m funher upstttam.. 
Suttessh-e QS. maps and pJans .show how the ponded dvcr ,1dq,ted a 
meancl:ering c:ourse as a result. due u, its reduced gradient and became. in time, 
11 wilJoi,v can de\'Cklped by sedimem 1ccretion. The dam bas Josi its swrage 
capacity duo w sedimtot1tioo. Functiooing ~ only as ll weir, it can ao looger 
abate the ftashiDess or the river. and oo longer creases a m1jor sediment sint. 
Coarse mateolll is unimpeded., 0owosue&m of the: d:lm the River Bollin i$ 
eotreocbcd into Bollin Mudstone Formation, and th'is ma.y pcrbps be a di:stal 
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response of die "'"' IO loss of the medle--.J dam at Casile Mill. 

A complication b».s been the insertion of a modem weir (SJ806S30) and 
associated major ~elling of the river channel in a OOOm StlOIA:b u pan of 
the "1lellSioo of the main runway to l>lancbes<tt Airport. Backing-up or die 
RJvcr Bollin bu no< been suffu:ielll to <=aU$C pondin, in the study reach at 
Hooksbaak Wood. Over the longer term the modern weir will limit the pn:sen1 
downcuttinJ. Today, clwmcl ieng1l, is only c3km between Castle Mill (R) and 
Bur~1mrst Brook (0, mainly due ro canalisation bctwee.n N and 0, bot also 
due to further Mlllral elimination or meander loops in tho reacl> b<twccn N and 
I. 

The Ri- Bollin al Boobbaak is an ou,el\ent example or the dynamie 
iruerplay of down cutting, back cutting and side cutting. Downculliog is 
demons111ted by the ~nchi~ or the main river channel inJo ilS forme, 
0oodpbiin. leaving 11m SIJlUlded as an e,u.ensi~ First Thmce some 4m abcM: 
the nortnal level of the river. MOSl of this canyon-like downcu.ttin,: can be 
shown by field n:lalionsbips to b3'-e occurred prior to !be 1973 event which an
off a meander l00p to aeate pond 136 as an ox~ The downevuini is 
con1imting. and the main eb».noel is now confined in soft bedrock fi>r most or 
itS lenJ,lh. 

Backt:u:Ltin&, is less easy IO demonstrate. The rcduct"ion in sinuosity 
recorded up to 1973 should have en:atocl ·sieps• in the riffl' bed. Mosley 
(1975ll, 1975b) rec:oro<d rapid downeulliog of the cbanoel in re,ponse to the 
cut-off =nts of July 1973. 

Sidecuning is: clear. There are two contrasting situations. Wbete the 
n:ducod-sinucsity river cmnnd .still impinges on tho bedrock of the valley side 
(as •• the acute beud at the pn:eipitous eulem end of Hooksbank at pou,t F) the 
erosion is less aggres.si~ than anticipated. S1eepoess of slope has pl'C\'fflled 
grning and pre,•entocl maruigemcnt so the slope is clothed in ancient MlO<lland. 
Mo.,, &lien limbers, some of great size. reach the ri,,,, by gnvity, and here 
fonn • tan;Jcd mass of slope-toe defences: trunks. branebcs, ~ balls lJlll 
maned vegetaJion. Erosion or bedrock is reduced. Al the other extreme, where 
the cbanoel is trencbcd into First Thrrace, erosioo can be r>pid and Yisually 
drun>tie. Where the sk,pe is undefended by secondary woodland, there is 
uoden:ulting, rowion and mass slipp~ (I to J). Thus • meander loop ~nchod 
entirely in First Terrace (ie unconfioed laterally) should be ~ to migrm 
downstream. Mig.ration might be inhibited by collision with aah--e secoodary 
woodland ol Cack Willow leodlng IO considerable asymmwy of the meander 
and probable eut-<>ff. Youn, or old willows, and stumps of will<>"~ in the 
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<ttBoc deposits. might •II take pm. Such faaor> are opentiog Upstream of Ibo 
"'ffl at Qmny Bank Mill (Sl83S822) and lunh<r upsueam near !Joann, 
Bridge io lhe "'° reacbes described by Hoou & Redmond (1992) and Hoote 
(io pn:pantioo). 

Tbe crealioa of lhe o•·bow of A>od 136 .,fl nlber d;cr.,..,, (compve 
Figs. 3 IO 7). Doc side of Ibo ri= clwmd hlld become lock<d illlo 'BoffiA 
Bo:ccia' of the mley side, strong coough ro rmucc the nu: of b1enl CtOSioa 
and Sltep """'V> IO pcnmt a secoada,y woodiaod and fr.ogmcnts of ancia>t 
.._tlmd. Elfocti,dy ~. Ibo IJ1CIIJldcr ._.,. <Ul-Off became tbe OC>l 

memder upst=m .... i=x:bed enlirdy m ooo&odcd "111ncrable clcpo$n> of 
lhe Fi-C$l Ternce; collision and cut«! "'ere inevimble.. Today. Pood 136 is a 
splmdid ..ample of a 'dovble °"__. doe IO lhe linl breuthrough bcil!g at 
IOO sharp ao angle (Fig.S) and !be new mwxler loop so =aled beiog ilself 
- thnqh ooJy live da)'S w,r (f',g.6). 

Tbe ox-bows ofl'lxld 135 and 137...,.. abaodoned in Firs1 Temce prior 
IO 1973 (f',g.4). Tbey may be due ., unconfined a>eanders competing ,o cot 
eocb O<bcr off. Altcma1ivdy, duc lO npi! _, of the d1annel, ~ 
lhroogh .. u1: Ooodplaia deposilS upsunm ftum die demolished weir of Casile 
Mill 10 desPbilWng lbe high sinaosuy of lhe ceacb.. Bank eolbpse 1'1Jll}d haYe 
bceu lrig:ett,d OU l large sale. stimumu,g -=nee of each moande< oe<k. 
Tbc bead't>'lil m;ghl - bcefl u .,.,,.,., r.,pids o(..,... 3m beigl,c or ""'"'· 
Possible $i&ns remain. the rock ucncb s..-cn upstream durin, low M-ter beN'CCO 
points E, F and G (Fog.I). This hypothesis ptoondes m cq>wwioo br the 
rem.nbble rum,wncss ol th, wive Ooodplaia; b>ol=uing lus bccu pcrbops 
11»-rotd more acth-e Ihm sRkcuum1. Tbe •fossil Ooodplam" apcrt,d 10 be 
p..- with eocli 01-bow l<nds ro be n>rrow Of imperceptible. The 
,ymmotty, ,harpocss and bcatrty of !he o,-b<>I>~ o,r,y be due 10 !act of a proper 
Ooodplam at lhe lime ot dc'3chmcnt from lhe .,.;.,, clwlllcl. 

A lunher facto< mjgill be lhe osnue ol agriculnual practice oo lan:1 
odjaccot IO lhe mer. for cumplc, odo,ioa or ti,-eslOCI: from lhc bani:, ciu,er 
by 6:udng or by SlttplCSS. can be scca IO permit !he rapid S10""h of 1211 Cni<t 
Willow, Saar~, wbkh, ooo: cstabtisbcd, may scn-e as a ddm$iw, shield 
resisw,g bamt erorioo and ye< ptOae lO cncldz,g and "Wml! or sizeable bou:J,s 
and tberelore eacoungiag or brcing tbe clwmel IO be dcll<d,d m an :ul>i1r.1ry 
manner. Tbe lffl 6in:I mile cmps show the Rh-er Bollin 10 i..,,. ruher more 
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CONSERVING THE GEOMORPROWGICAL lNTEREST 

The conservation value of the Bollin as a dynamic. high]y natural, 
v,nnw·u·'('lholneica1 ~m. now rare for lowland rivers. is becomin,: rcc:o,nised. 
In 1994/5, the BoUin ox-bows •• Boob Bank were desipaled as part of a 
major ReJionally Important Geological & Geomorphological Sites (RIGS) of 
grade A status, while two reaches upstream of Wilmslow above Varden Bridge 
ond below Mottram Bridge WCIC a,wrded grade B and g!'llde A Sl3tuS 
rcspcctivtly. Recognitioo of the highly natural geomorphology bas underpinned 
studies of ,pecies ond babilal.S, and sevtral Sites of Biological Importance (SB!s) 
have bceo dosignatod within the area of lhe RIGS: a grade A SBI fur ox-bows 
and ancient woodland at lhe Hoots Bank, and grade B SBis fur unimpttWOCI 
grasslands abo .. ·e ½.rdcn Bridge aod below Varden Bridge. Tbe bk>11iversity of 
the Bollin Valley is now better understood and bel1tt displayed than elsewhere 
in Nonh West En.:,land. 

Clearly. the BolHn is an e:u:e.Uent outdoor laboratory for debating the 
origin of meanders and the creation of' terraces and ox-bows, and the role of 
dynamic seomorphological processes in determining biodivmity. It i5 under 
major threat from the Maocbosior Airpart Second Runway proposals at Hooks 
Bank and, more insidiously, u.oder Lhreal at many points between here a.ad 
Mottram Bridge from O\'en,:alous defeoce of inappropriaiely positioned 
segmen1s of the Bollin Way (Hooke 1994), from miS'1Jided ueeplanting and lhe 
inappropri.cc e,«:avacion of ponds for wildlife. A biodive<Sity s.rrateu &,r lhc: 
Bollin Valley ls urgently required for conserving and sustaining lb.is rare 
dynamic pmorphofogk::al system. 
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TUE BRJ11SII GEOLOGICAL SURVEY AT WORK 

NonJ>.W... Engbnd and Midlands (T.J. Cbarsl<rl 
FollowiAI lhc publication lhis ,-., oC lhc I :SO 000 goologicaJ 1ml' i>r 

unca,trr (BGS Sheet 59), lhe memou b- lhc amo hos bttn ~ and is 
in prepmlioo for prilltioc. New dc$t: "1Xly rcvisioas of I :SO 000 geological 
IDIJ'S il< Kittby S!tphcn (BGS Sbcel 40) md 11...-es (BGS Sheet SO) •re beio: 
dtall,d ., p<e,eot for pahtiation in 1996. 

F,el<lv,odc ill lhc -><Id area (BGS S:- 78) has bttn complckd and 
lhc 1:50 000 map is being compiled '1r publicatloa iD 1996197. Fteld mapping 
c:uMirnies .., thc Badi>rd (BGS Sheet 69) ...i Huddmfield ()l()S Sbffl 77) -... 

This ,.._.. bu...., the publication oC "A geolopcal bacl<,rou,,d i>r 
pllAniog &Dd ~ in Wipn·. This is a rq,on and a .st.tics of tbr-malic 
1111P' pre,,n1u,& canb ~ mfonnatioo ., p-.. ...i deY<lopen, 
aommmicmed by lhc ~ oC lhc EevironmecL A simil:lr "1Xly i>r the 
DoE is oa-i,,iog in parukl wu11 re-ri,;oo m,ppinJ '1r lhe Bradi>rd 
Meuopotiw, Disui<I Coimcil ,.,lb pabticanoo due iD 1996. 

For lbc .,.. fml><r soolll, pahlieaooo oC 1:50 000 maps for Notlin&lwn 
(BGS S- 126) ud Bi~m (BGS Sheet 168) is plmoed loc early in 
1996. Fldd Sllrn:yi,,g -,;.,.., ;• lhc ~I, (BGS Shed 141) and 
'l\ol""1hamptoa (BGS Sbeel IS)} area 

w.J,s (Dick ~ 
Tbc -- ,-ooJy IIO-.:S four posi,u, ODC opcntmg from 

the - •of!i<c 1n W:,lc$". m11 w rcamnd,er from 111c n...i_,_ ., 
Kcy,,,)rlb. Sl>Jf<d by Dr J,ny l>:mcs. the "Office in \Vales" is siowed oa die 
Aberystwyth Uaivusity campas ia lbe Sir Ooo,ge Sa;,k,doo Buildina. • ,._., ""°"' from our co11...,,.. ia lbe Jnstimu, oC Earlb Srudic,.. As lhc o<w a(f,ce 
bas pn,,,:d sm:c...tul ia ~ t..siaess _,..;1ies fi>c BGS in Wales, 
il.S life h2s DOW been exttnckd bq:,od the iuitbl trial period b" a further )'CU. 

Tbe =ppiD& programme this - bas ceolrcd oo ....ual e.nd -• 
"ii~ la c:eninl W..lcs worl: cm,inaed Oil lhe I :SO 000 Buillb \\\ills sbc,t 
(196), wlud1 "'3dd!C$ lhc ~ awgin oC lhc lower Pabeomie -
basin. The effon wu coocemraced on tbe lalc On:lovieian tmioal m.rbidite 
- lbal Iona tbe COfC a( tbe l)v,i Anliclinc. A 5tJrt 1'-U also rnde OIi 



 

the Ludlow slope and shelf succession in lhe soulh-easl of the sb~l. la the 
autumn. the project team, together wi1.b our university collaborators from 
Leicester, led the annual Ludlow Research Group Pield Trip to the Builth Wells 
area. The trip focused on lbc Garth Llanclovcry inlier, where the recent BOS 
mapping has established a previously unrecognised succession that spans the 
slope to shelf transition; rapid thic1cness and f:acies changes occur over a 
distance of only a few kilometres. 

In south-wcs1 Wales a start was made on a new mapping project. jointly 
funded by BOS and a consonium of Local Authoritie.s. Focused along the Teifi 
,·alley between the coast and Lampeter, the project area covers pan of the 
Cartligan (193), Llangranog (194), Lampcler (195), Fishguard (210) and 
Newcaslle Emlyn (211) 1:SO 000 sbeei., The solid geology is dominated by 
late Ordovician ba.~in.aJ rurbiditie sequences, whilst the complex drift deposics 
reflect the interaction of Irish Sea and local Welsh ice ln the Tci6 valley during 
the last glaciation (Devensian). 

This year saw the publication of the 1:50 000 Cadair Idris sheet (149) in 
one edition (solid and drift) together with an c~lanatory memoir. The memoir 
for the Llanilar (178) and Rhayader (179) l:SO 000 sheelS, which has been 
delayed in press, will be published later this year. The I :SO 000 map and 
memoir for the Snowdon sheet (J 19) arc in press, white the memoirs for the 
Flint (108) and Monlj:omery (16S) 1:50 000 sheet, are still in preparation, as 
is the Flint 1 :SO 000 map. 



 

 

CONSER\I\TION CORNER 

Lancashire RIGS (Chris Artwrig)ll) 
Sia,nificaor pro&tt$S has been made c,ver the pasc year. 70 sir.es have been 

approYCd as RIGS. 25 of these are now included in LocaJ Disu-ici p1annil\& 
documeots aod the rest will be $hortly when the owners of the la.s1 few sires 
have been identified aod eonEacced. 

At a recen1 eroup meetina it was a1reed that ·a second sec of sites shouJd 
P(J'.\,' be selected from the Clilhc:roc Castle records, bearing in mind the need &o 
fill any gaps in geographical sp,..d and geological represent>tion. 11 was also 
a&rt,ed lhal a small number of suitable sites should be deveklped both for 
academic use ind/or ge:nera1 pubUc interest. h i& hoped that designs for on-s-ite 
boards or trail gu.ides will be ready shonJy in order to anratt chc-nQCeSSlfY 

funding. 

ln the light of eipcrieoce pined with I.be fir.st batch of sites., the sur"ey 
proccduJ'C$ have been •fine-ru:oed •. Also, it was decided to identify a.ad contact 
landowners al lbe scan of the process since this prcr.•ed 10 be a major obstacle 
i.n c.ompJeting eatlie.r surYC)'S. 

We continue co be supported by lhe LCC pW>Ding and museum 
departments. rcprc$Cntati¥CS or whom. tog.ether wilh those of £nalim Nature, 
local gcoloai<:al societies.. nature consen'3tioaists. r.cacher$ and landowners, 
fo:rm the main RIGS group. There is still plenty of 'N()rk IO be done and any 
offcq, of help 'W'OUld be much appreciated. Please contaa Rod Ireland (Olm 
45STTS) or Chris Arlcwrigh1 (017TI 39022). 

Greater A- RIGS (Simon Ril,y) 
Duriog lhc fil'$1 few months of 1995 the Greater-Manches&cr Group spenl 

considerable time compiling and copyirlJ maps 0£ the region (aJ Lhe appropriate 
scale) to complete the dis.trict recording packages. De$pitc a number of offers 
o( help with the 6eld work only a couple of voluntee~ came forward Md in 
eonseQUenoe lhe site rec:orditlg has not progressed as fat as hoped. 

ln Ncwernber "'-e applied to the Geoloajsts' Association C1.1.rry Fund to 
finance a part-time site recorder, but unfortunately our 11ppHcatioo was 
unsocc:euful. This still lea\•e.s a lot o( field wo:rk: yet LO be done. Atty offer& 
of wistaoce with the .site rccocdiog ""0U1d be greatly appr.ec:iated. PJease 
contact Simon Riley, The Manches~r Museum. The Univcq;ity of M.aoc.bcste:r, 
Oxford Road, Manehesier Mil 9PL (Tel. 0161 275 2636; Fu 01612752676; 
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e-mail s:imon.riley@man.ac.ut). 

SlaJTordshir, RIGS (R,produeed from Bullt<in 36 of tbe North S<affotd.shlte 
Group of tbc Gcolop,U' Associ3tion.) 

Plans 10 impn,,-e tbe hcathnod babicac of E,,;t,in RiU, Rup:ley (SK 
027187), oomio.Jte<I as a RIOS 3S a prominent clt:imple of &lse-bcddcd Triassic: 
S3.l'ldstone"? will include reference t0 the goologkal imerc:.st of the site. The 
clearing or bracken and 11'e5 ID etl<OW1ge lbe bealbec t<> f;f1W sbould DO( affect 
lbe geological "'l)OSU=. Coo"""t Sue Lawley, Staffonhbir, W,ldlife Trust, 
Coutts Hoose. Sandon (01889 S-08534). 

so 



 

MtlSl!mlS ROUNDUP 

For the firsl time in tmny. many )'C2B a DCW display is a.bouc ID opco ia 
tbe Smtignpbic Hall o( Tbc ~<ancbcstrr M=- In tbe ;area opposilc the 
&moo. .,.,.'illWD500• &igmaria, brn,aly oecupied by tbe "Fossil !'om<" of 
Ca.dJanikrous u-, tbe Triauic "daen" is btiO& ~ The new display 
i:s a bold a.uempt 10 interpret afresh me numeroa.s subs ol Triass-9' P:odssooc 
beari,,g the dlslinct "h2nd-wped' lossil i>oq>rims, _,, .. Qliro,h,ri""', 
Jo,ed by m<mbelS of - tbe LGS aod the MGA md wh.:b s1i11 adom the 
rroai ..,.., or mis publication. 11,, NanJr 111-.n G,a/ogiJt. 

The dispby depicts a dricd•up river bed wilb S3lld duties and mod 
si-iti: mod cixks and bxprinls. and repmseou o,,e ortbedry periods of tbe 
Triassic Ouvial rrcime wt,,,, tbe ri- clwu>d S3lld ~u redeposillOI as du..._ 
A clramatic baddrop .-S a ..-.q, of red clun<s wilh wfts of borldaiJs 
JtOWUl& i4 tbe foregn>Ulld .• 

~ oa • rocky ouraq, in the dried m'et bed mads • feusome. 
carui-.,rocs ~le, 1cnu,g a lBil or looq,riaa bd>iad ban. This tire-like. and 
nfc..sm:, madcl is 1wec1 on dc<ailed and --, .........,,,.., of t11e wldi>a 
or tbe Swiss middle Tria$sjc. pscudosuduan ("&l$e<rocodil,") reptile, 
7lcino,i,drt,s, oow lhoogl>I IO be tbe beast ~le l'or oll lhosc bxprints 
(see G<oifn.sise's ••·oademll boclcl<t, 771< imuibk dinascur, pvblisbed by the 
Nauooal Museums llld G>1lerln •• M~)- &urryitlg n,-ry ltOm Ibis 
bnag.ry -a.oimal is a small rhyncbosa.ur. an inooccnt hcrbf,.'Ol'OU$ reptile. who bxl 
just come dowo 10 the dried ri,-u bed U> pb • meal of bo..-ils. His large, 
...,. ~~ IIO( .., 11"11:y and ,... cau,i,1 by 1i-hus, w- jowh now drip 
blood after hi's l3Slf meal ! 

The display goes "' some pains "' iadude ml specimeos o( b,tprint, 
of bolh Cltirothtman md ~. m addition ., tippled sand,...,. 
md ocher p:<>Jop:al =rial upoo which tbe tttOaSUu<IOd ,av...,.._ is 
hosed. Tbcs<: mclude c,-aporio,s_ raiA-piis. Trias,;c pbllU and sk,lcUI awerial 
or tbe myocbosa-. 

The cfJSpl:ly bas been COllSl1UCled by _,. Mlnisttt Modd FX of Sal<,, 
wbo """ also responsible loc tbe model ~WJtr)'Chus which wu tbe dimn oi 
tbe "Dinosaur Tail" .. tbe M_.,m during lomsic P.uk ,umma o( 1993 md 
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!or the lldocin,ptor, curttntly "' be seen in lbe "sl>op-wiodow" of lbe 
Mane"'-' Mutewn oo Oxfotd Rood, a.nd also based oo holo<ypc mar,rial of 
this notonoul: gMUS.. Sp«ia{ist ad~ Oft ttptilian morpboloe,y WU pn:,vidotd 
by Phil Maruw,g of Sheffield U~, and "'" hcpc - gencra6- of 
Wld<qraduat,es and Mancbesu:r scboolnls will enjoy <his set br yeaJS co come. 

Pa- need DOI fear ! 'tour bek,,-.d Upper Carboni""- tteC$ 

b:M: not dissppc2rcd, but h:ne been redlljlbyed in the Sllarignpbic E!alJ, 
w1>= Ibey ..,.. adorn lbe ends or lb< t,,ys. AU JuV< remwd c:ooser-atioo 
work., are soon ID Mve new in~retivc labc.1$, and a.re oow much more 
accessible than in lb< duk Ji:Jssil br<$L The cf,splay is clue to open somc<ime 
doring April. 

(!oho R. Nudds) 



 

MCA/LCS FIELD TIUl' TO SNOW1>01''1A (ll<h JULY 1'95) 

t...d,r: Dr Malcolm H°",ells 

11'TRODUCTION 

Fw riv l.nnpoold Cnot,rr~ ,w,Nc,,,A tlbta-~ NAU., All blf/ot't &Mp 
..,. ltJf .abtf NAS "-* .-an if~ itutiiv is ~at W'lffflJl ~ bt.iU.t ,,,_ ___ ,,,..b.,.,_,,,,, __ ,,.,.,.,.,...,_...,",,,._ 
/OS Mop 1/J - Grii l'<f ""'6QIJ. 

Tbitly membets of Ibo U""lJ(lOI Geo!Qsical Society and lhc ~
Geological Associmoa cn.io),:d !his acumoa oo • mag,tlflttnlly bo< and SW>Cy 

July my. The escunioo ,.,.. led by Dr Mu:olm H°""lls, lo<medy of lhe 
British GeologiQI SUtvey. and ccosis:<d of • w.111: inlo Cwm ldwsl rcmrnmg 
oa lhe ocher side of Llyn klwal (,.. figur,, I), some lour kilamcln:s in all Dr 
H.....,lb. who hod ,pen• many years ""!'Pin& !he S- ar,,a wtule 
producio,g a number of BGS Mmoirs, bx! - five mcmhs ., producing 
a finely derulcd map of Cwm Jd.,,t 

The pa,h from die cafe beads SW - Cwm ldw.~ am! pass,,< almost 
;rnrn<di•tely lhroug)! a wl mcty cl<fi O), die m,wm of quarryi"ll • 
fme-snined - rock lotmerly used lor - ....... ,. This fu,c-s,ained 
rode .,...,Ji,,; die Pits Read Tuff, "" igoimbrile, wbicll, due ro the tigl>tly folded 
syoclloe nmnio,g -.ii lhe c...m. - 00 <W>U side of the quarry: The 
vemcaJ bcddina and clcangc can be seen in the: walls of I.he qua~ with we 
Silurw, • culy o.-w, quuu veining. The - of ~ muddy 
sedimems, and also Wld.slones seeo aloo,g lhe ro>d be$idt: LI)'ll <Jr=, within 
a succes,ilc producol by viola>I volaoic a<tivily, indic2l,,, tlw the vokmic 
soun:e ¥."U so.me d.iswacc ffl2Y· 

Qun:rops of the VO~ 5lllX<SSioo, 5"<n on waJkir,g se,'Cr>) 
lwndn:d _,,,. wsw of lbeq,nny(2), show a llU.ll>berofituttstiag ftamres. 
In plsccs lbe tuffs r,...., • bx,1,1,ly zppcaonc, due. IO J,ss - patd)es of 
rod: lorrn<d wbac mlgnting silicz bas dq,osil<d atOW>d leldspo.rs wilhin the 
iulJ. oa Mod Rot,og ,_..., be as big as i:>ocbails. F- also silicifoed, 
-$1:tOd out of lhe rock. WeU-fonncd co!wrtm cm. be 5eea in 50me of the thicker 
rhyolitc units.. aid cross-bedding occurs in some of the scdia:eaa..ry rocb ic 
which fossils l,o\"t beeo li:lolld. Wberc Ibo coo= be<wloal rho tuffs and lhc 
sedimens can be seea it is found 10 be conforroable. indicatinJ tlut lbc 
l'Olcaoics Vii'et't pan of the scdinxncacy scquc:ooe with no intervcnin& erosioo 
oboious. This prorides <Vidffl:e RI< lile lll!IIIICll1 lhat ti>< vuJcarusm o,olt p-
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under W2.1;er .. f.UICt' so~ ~Kin woaJd ~ t11kffl ~ ~ hl;»bcemcct 
of lhe wlf and iU sul,scqucot dn>,.-.w,g 113d lhc vu.lcanism beeo ~-ial. 

The synctiaal a.us ,_ from Twil Da (lbe Devil's Kilcllta), 
approximately WSW-ENE, IC10SS lhe road and duoop l\,o-yr-Olo-Wco. The 
successioa oo eilhet side of a syndine (or aadclioc) will ooly be symmetric ;r 
the oriJ:inal scquc"DCC •» uniform in thicbes.1 d:l.roug.boul. Herc lb: lh.rtt 
massive rh)Oli<e Dows of Capel CUng Fonmrioo, wluch rompris<, Tryftn oo 
lhe .....,,. side of lbe syocline. are turdly p=cm in tbc ""''"" p>rt c::,po,oed 
o,, the flaw of l\,o-yr-Olc-Wea. Tltis proo,l,ly indicates lbt atnJ<ioa -
pbtt 00 a slop01& suru= 

Oarwfa visited the a.n:3 in 1830 and coodudtd tbiere ...,,u oo C\'"ideoc:e ix" 
P,,:iatioa, but a.l!crcd his opioioo on I sub$eqoe-JU vi.u wilh Agassiz leO )UtS 
bter. Moraiocs tan be...., bore. mcludiaisome oo quru: ,a,q> $1opc$, and abo 
~ Wldslips. From Ibis poilJl !hen: is • "'°" new NNW d...,, tho 
Naot Ffr.u>ooo valley IO lhc: Cambmn slal,s atOWld 8e<be,da. 

Waltir,g -,ds ld""al Sbbs Cl) 1be $)-lldmol fi>lding """ clcarty be tce11 

in lhe face of Twll Du. A bmldml m,ms or SIi ai.,.,, a.ad a, the left of the 
Slab$ band$ of lhi<k i,.,.ltic byalocwrlt.cs e,q, 001. These lo<med wbere basalt 
floQ, atrudal imdtt - cooled ~y ... glass. and wen, subs,q=<ly 
.slwltffl! by vlpous '"'t-iu,illc, The Sbb5 1hrmseh-cs ,= comprised ol 
Low<t RJ,)'Olite Tuff (UlI) Fornuuor, wilh pn)IIOIJl>Ctd joUK pllnes 1C10S$ mcir 
indwd surfatt. The rubbly br?ccia II the - and tbc - fm,.gramed 
ash-&11 ruffs abo,e caa be ...., buc. Aboat 100 111CU<$ l\u1ha aloog lhe looc 
of lhe Sbbs a dart ll)w cl StUCOO<lS aiudsto11C$ runs down 10 mttt lhe pall!. 
Abo,,, chis ate Nffitcs. "Olcaru< tuft' mi,,,,! wuh epidastk """'ml • sedimelu 
di$Jod&cd by lmDa.ic activity in Jow..decsily cwttidiry c:umots ~ with rr:ntnaf'".ts 
cl cone,....,._ Gapllltites found abo,e and below the -It$ and ruffs indicalc 
Iha! Ibis WU pn,bably part of one ..,k:anic episode. 

Ccntimring up ., lhe bead ol-r.-O Du the syncllml 5tnlCOlt< previously 
ob5crwd an be ...,. (I) be composed of a awnber of chicle rb)'Ol',r,, fkM• 
6)rming spc,::Mndu colonnsdes of colu.maar ch)cilite mcbd ooc OD IOP of 
.-,. Bcdck,d rb)'of;t< ndls ste1I IO lhe <asl of the pach JM "")I ID dul: 
basaltic beds of lhe Bedded Pyroo:1a$bC Fonnstioo (BPF) 011 lhe .- ol ii, 
wbere it ,_iy ascends lruOl>Jb a - (4). Dcuiled aupping of lhese beds 
4hc:w."'$ there: wcrc-bar or fi:YC episodes of cecsonic upfifl The cimalar Mlt 
cootunleS oo tl>e ...u«fuied paJh IOWld tbe ""'ch of Uya ~21 blcl: tow 
car.. 
(Tua Spence,) 
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MGA FlELD TRIP 1'0 SWALEDALE (12th AUGUST 1995) 

Leader: Sallie Bassham 

INTRODUCl'JON 

J'>om tlil! Utlltl,Y IJUJl.twt "'- lltt l4llagt f/'GflMtnfdt (OS Map 91 (Mt,ulqdall' oltd Wh4tfe4alt) 
Grid Ref 9'1981). *rt am con b« P')riw. a ~l.t r.p G,uw~ aw 11> Blahthaitt s,,,,dtinz 
Mill und bock, /hv mi/a in oU, MWJb 1M uimslw rmabu ~ £Md mllllf18 (11 lhtJ ~f' rldt 
urtjit.ld. 

Members of the Northern Mine Research Group and the Ptak District 
Mines Histori~I Soc-iety joined Lhe Manchester Geological Association and 
Westmorland Geologi<:al Society for this wallt through the mining history of 
Gunnerside, Led by SaIJie Bas.5bam of &lford University, a_n active researcher 
and documeoter or miniog in northern England. 

The existence of the. Cme stone-built Litern.ry lnsrinue and other such 
buHdlngs in the village of Gunnersidc attest to the former wealth of this area 
(See figure I (1)). The first direc1 evidence of lead minin, occurs a short 
distance along the path on the east.side of the Gill (2), where the StOnC arch of 
a triaJ adit can be seen. Spoil from this was harrowed oot a·nd dumped to form 
the tip seen today. 

A liule further along ex(ensi"·c remalns of buildings can be seen on either 
side of the Gill (3), where the Old Gana Company worked on the east, and the 
A.D.Compaoy to the wesL 'The sparse \'Cgetatlon here is caused by the high 
IC\'el of lead poJJutioo. Ooc or tY•o pl3.nl$, Lcadwort particul11rly, seem more 
able to tolerate hi1,h lead level$, aod its small white 00\IICrs may have guided 
miners lO le3d veins in times gone by. 

The most visible remains of the Old Gang ~rlcings are the ~"iterwhccl 
trooJh, ore erusherS, and Lhe row of bou.secee.ms behind. Here tbe ore was 
brought to the bousetcems along a n2rrow ga.ugc rail tru-k, the line of which 
can ~- $tt:O just behind them. A bouseteem, with various spellings, is the .oame 
given to the semi•circular stone--lined store used for boJding the undressed ore 
(A bingstead is the name g.h'Cn 10 a store for partly dressed ore.) Water was 
carried from further up the stream via woodeo launders levelled on columns of 
stooe, still visible, to lhe Y.'3terwheel. The waterwheel was used to pw-er the 
c.rushers which reduced the ore to a regular s-ize for sortlni. The dressed ore 
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is reputed to ha\'c been carried LO Bunton Level, dropped down a shaft to Hard 
Level, before being earrled out to the Oki Gang, Smelt Mm. The waste was 
discarded around lhe site. 

By contrast. ore 'N.15 carried out from chc A.O. wortia.gs along a tet of 
well-made tneks across the Mil-side., and this possibly indicates tbal the 
landowner allowed this because be had a .share in the mine. The stream is 
attively culling lhrough lhe spoil of the A.O. worlcinp, behind whicll can be 
seen the $hell or a "shop", a house whlcb probably housed the mine workers in 
rather cramped conditions. The A.O. 'NOftings had reached a depth where 
w:iter had become such a problem that il was decided to dig a level to dra.i:a the 
\l.'.ltct into the Gill. The adi1 into the Sir Francis Le-.·cl can be seen a little 
further along the stream, where a melal cylinder N.Ods above jt The cylinder 
contained compressed air, used fot powering the drills during the excavation of 
the level. A hydraulic engine was inm.llcd unde.rground in the IC'\>·el for 
pumping, and is still there along with a \\'Qrk shop. eomplcte with tools when 
tedisoovered. 

Continuing along the path cen1ty uphill past lbc site of a smelt mill 11 

Botcher Gill, and oo past the site of another Y.iue.rwbeel with mote bou.sereems, 
Bunton Lc\•eJ (4) is reached. While a number of people were t\ken inlo the 
adit. with bclmelS and lamps IO explore lhe mine WGrkings, lhe remainder of 
the party examined the extensive $Urlace remains.. To the nonh ,ide of the adit, 
a hush can be seen. He.re water was collcctod bchtnd dams, the rctn3in$ of 
which can be seen on lhe ,op of the bill, and aJ!owed IO Dow down the gully 
when required. Hushin&: is an extremely old method of ore extraction used by 
mine('$. The water c:ould have been used lO expose a vein, to exlnlct or to dress 
t.be o.re, or to wash away spoil. A pig of lead bearing a Roman inscription has 
been found in the district.. indicating Ott extraction was going on al least at that 
time. Thct'C is a fine set of bouscteems to the SlOUth of the level, some of which 
have the owners initials can't':d on, Scour marks can be s«n on the sidC5 or the 
trough of the waterwheel where the wheel rubbed apins1 the wall. The 
buildings to the other side of the IC\'CI have "1,1,'8.tersboL· walls• the slabs being 
wet sloping out to allow the rain to run off. 

Further along a sec.and bush is passed, from where • third hush can be 
seen across I.be ,·alley wilh the Priscilla Lc-.-cl to the left of iL A path from the 
PrisdJ!a Level leads down to two house.teems. The pa.th continues along the 
valley high abo--·e Che Gill, C\'CDt'UaUy giving a panonmic view below or lhe 
wortings at Blakelhwaite Smelting Mill (S). 

The Mill is sited ai the oooflucnce of Blind Gill wi"th Gunne£$idc Gill, 
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ahhougb Blind OiU. a s:maJJ :stream. was culverted. by lhe minen for about fifty 
metres and CO"t'ercd over with mine spon. Lead ore. obtained from Bb.kcahw.aite 
'kin, was f.tISt roasred to produce lithacge. Smelting 100k plae.e in the buildlni 
iU the fOO( or Blind Gill, just behind the iron colu..mo.-s. A 0ue led the fumes off 
from tbc Mill lO pn:vut poi.saning the land and animals. This kind of flue is 
called a borizonlll.l 0u.e because it exjted Lhc Mill throu&h a wan raU>er thl111 I.be: 
roof, eveo though the flue he.re climbs almost vcrtieall y up the side of Blind 
Gill lO reach the flac moor. The flue can be foH0\1.-ed se:,-eral hundred metres 
11eross the moor &O a site where a chimney dispersed lhe .smoke. Even I.hough 
most lead in the fumes ~Id have seulcd on the side of the 0ue, the grouod 
immediately around the foot o( tbe chimney is spar.sely vcgctated. The smelters 
and lead workcis often suffered from lead poisoning. The large opeo-sided 
building on the east side of Gu.nnetside Gill was a peat store - the. open sides: 
ollowed !he wind 10 dry 0111 !be put. 

Returning ak>Qi the west s.ide o( the valley past Pri.scilJa Level there. is 
a very deep open shaft to the Sir Francis Leveli 43 fathoms deep (see R:aistrick 
l97S, p. SI). A larae pipe prouucling from il is part of Ille symm IJlat us,:d 
to carry W11Cf' from a ttservoir above to I.be JeveJ. Punhe:r alonJ there is the 
Dolly Le~·cJ (6) with a w.iterwbeeJ and boi:,se,eems below it, as well as a large 
spoil tip down the valley side. Across to the eas, che Barbara Level can be soen. 
The levels we.re probably oamed after ftmale family members cl I.be origiml 
mine owoers. 

The MGA is very grateful 10 Sallie Bassham for a.rraoeing ®d lcadin& 
the excu.:rsion, and w lhe Presideo,. Secretary and orher helpers &om lhc 
Notthem Mino Reseirch G:roup for providing and eanying underground 
equipmeo:1, aod escortina panicipants into ad.its. 

Suggested Reading 

CLOUGH, R.T. (1962). Tht uad -/Juig mills qftht Yorlahin dalu. 

GILL, ~.t.C. (1992). York$hire smclti.na miJ!s. Part l: The northern d-aJ.es. 
British Minl•g. 45, I II-ISO. 

RAISTRICK, A. (1975), Th<! ltad industry of l'otnsl,ydalt a11d Swalu!al,. 
Moorland. 

(Jim Spence,) 
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MCA F1EW TIUP TO THE WHITE PEAK (241h SEPTEllffiER 1995) 

Leader: Cynthia Burek 

lNTRODUCTJON 

The cx,:ursion WU led by Cynlltl, Studt, of lhc Open Uru=il)I and 
Chesler College, who bad conlioued rcsearebing lhc QualCmary of Dcrby$birc 
foUowlng her PhD on the 5Ubject. MGA member$ v.,:.~ joined on this c:s;cursion 
by the Black Country •nd lhc ShrOJ>$hire Gcolo,:k.al $10Cicties. 

Tbe Carboniferous outcrop o{ Derbyshire forms the southernmost section 
of the Pennines.. 1t is part of the main v.-atersbed of Northern England and 
glaciation bas played a crucial role iJi ilS PkislOOeno developmcot. TbrolJi},oul 
lbe WbOle e.pocb., me Detb)'sture uptaDd was DC\-er ot sufflcteD1 al.tkudc ro 
generate its own ice sheet and the limestone lay in lhe shadow of the higher 
Millslone Grit to the nonb. Derbyshire was therefore subjec:i to the external 
inOueoees of the lrisb Sea ice sheet to the \JICSt, and I.be No-r1h Sea ice sheets 
to 1he east. Of the .5e\'cn cold stages esmbli.shod in the Ea.st AngJian .sequence, 
only lbe last three were cold enough to generate glaciaJ advances. Tbc AnaUan 
and "\\\lls,onian" ice sbeelS certauilycrosscd Oerby$bire, but in lhe 0.-·cnsian, 
the last stage. there i.s little evideoce or glacial debris on the limestone (see 
Figure I). No inle,:glacial deposilS ia--e been found on lhe pla1'0u surface, but 
speleotbems we.re deposited during inLergJacial perk>ds in lhe. cave system., l.fld 
lhese have been used to help wilh lhe problem o( dating deposiis, based on Ibo 
brcakdOWti of tadioacli.,-e uranium isocopes lO lhorium {Table 1). 

Table I • Put District Speleolhem Chronology 

lntem1l (kyr, SP) 

0-11 

45-75 

90-145 

170-225 

350-

Stage 

Mid Oe-.-ensjan 

lpswichian 

Hox.oian? 

Cromerlan? 

60 

Notes 

loess., pcri.gladaJ 

lmergJacfal. peri.ilacial & 
solifluction 

Hope Terrace, Sakowcll TIU 

Hathenogc Tur.ice, high lesd 
till 

Erosion of CO\<Cr 
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Aoalytial .....m from me importmt 5CcbOaS poinl 0, the aisl= o( 
~ tills oa. lhe plateau Sl.lrfiee • -a oortbem wealhered ull io deep limes&oGe 
joiou. as 31 Earles Qm.rry in Hope md ~r the Tmi3.ty $8":odpits; and a $CCOnd 
OCCUting lau:r wuhin au -i.tisbcd drainag,e S)'Stcm. All uc C'Qffn,d 

ind4<rilllinaiely by loe$S. a ~.,.... acoliao product. Sllrface lllls an, ooly 
prescn"Cd in &rounble locatioas md within atcosivc cave .syswns. Tbe 
de\,dop"""" o( tbe dnin>ge pau.em and Slripping of tbe shale co,cr play t:,y 
roles in Ibis assocmioG (Figures 2 & 3). The invcstiptioos P""idc • 
~ lo, the Pleiso>ccoe histoty o( oonh Dtrb)'Sbitt wtlicll iDumim1es tbe 
P!ei- sequ= of <NelllS ll>nll!illo<n the i£tdlaftds. Tobie 2 SUllllllaris<$ 
the cbrooology o( ....... 

P1ea,e aoct Iha! tbe i>Dowing quarries are working (jWlrrii:< and 
pumlssioo '""" be sought from I.be ..,,,.,. bebre ecz,riog !hem. All gild 
1e!eteoces ufier 11> OS Map I 19 (BllXOlcl, M•lloc:k and l)o,-e Dale). 

Sbinini lbnk Quarry 

F,,,_ tAt ,46,-,,. °" IIP th.t ~,ia,,, ,_,. e/lidbt &D. JG~d&itbri;iJ,t~N 
Latlttiltltiwr~IJatlQ:i111hri&At,Ha/f1'0]'11pJIVltilllNtnlsol..:lllavpo.rt.•*ltlL 
_,,,_(l,o,,yln ..... ,,,, ..... .,,"""-~ 

This is the: best exposure. or tiD on the Derbysru.tt limestone. It is 1J 

quarry v.odccd by Thorms W&nl of Sbdlield asing tbe MOGSal Dale Limtslooe 
lil< concre,e - aad roadSO>oe lo cl>cain <lcall limestcoe tbe cwttbunkn 
is suipped bad:. Tbtrebce up ., 14 ....,... or fresh lill is coo<illUOU51y beicg 
exposed. StrialiOd bednxt indicaies a Dow directioa NS, wrucb foUo,.3 die 
11...i of tbe Vfye and Derwent, 00! 11w of die ri- OD wbicb ii 00W lie$. The 
dislriburioo o( en,nq .. thls focalily is widespread and a larse aumber o( 
diflrrcm roct types are noticed. All the till is lod~mcnt till, that is deposited 
by mewing ice, as ~ ID melt-out lill wrucb is deposil,d in sitJI by _,,i 
ioc. Lacusuine deposils b>,c aho been noric<d within the faoc perhaps 
;ndnring receuioo evea be it lempOr.l.ri}y or lhe glaciet. 

long Rak< 

F,oa tu q,a,,y cwa du.r;, ril/W. ~ p-ra <D'f fi( ~ Gl'J" QllllllDQ' 4"0liAl dtt-u,nw,, 

... ., ... - _,_ 0...- - - .,., - - .., -f,;d. aJfu,,., 
ri"~ GI I> lolfJ ~ nt q,orry. ~ ls 01Nd 11/ Dm:,pN.rt ~ ls O! l1'1Ul 

l.<m& lb.U, rii,bt tilomcues in leoatb, it d,e longest of I J.l"OQp of NW or NE 
tttoding mineral fflDS in Lbe asta. Varying bctwttA t'M> to six mctl'C$ in width., 

!be ffill is split loally in IWO, The lluorite-barii, bearing eaS1l:rn eod is 
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65 



 

separated from the calcite-rid> ,,,,,_,. cod by the Conksbwy Bridge UM. 
Here we e.a $CC the limtscooe biospuire, .,.,-eathered aad cracked. with silty 
drift flllin; lbe. cncl::s and lying abo,e Ille Ii.,...,.,._ In thls qnaTT)' we oocic;e 
tha! no till is presenicd. HOWC-Yer, in this sec:tion -wc can JCC, tbe •silty drift• ol 
Piggoct (1962), whicb is a mimrc of locss and insoluble residue from the 
limestone. It is an oran,e coloo:r (SYR.414) .,.,.;:lh a.ngulat white cbuts.. We eu 
ill.so sec here the barite mioeralis:a.tioo ,1thicb i1 famous in Derbyshire (see 6gure 
4). -Rn¥m •.ro..e """"Jblr .. bat~ nort&: ftllt oaou IN Lodrlill-4 • mt 11«P Na"" iltt: 
odw.r tS4e. S.O, on tM1 100II l#fltU Loif MotM,J Sdtooi (ffOC'U!I' t1tta dst MDU if Ila o,m fJ 
~by" JIO'l'f1 a;p(l1,t4 d11), &rzr 4f1 and a, dw T~ ~ t1t,t_ 85051 llll'lt rip -
~ Al dw-boat.ult tftk li.JJ 41' thL ~ I(> 1Vf1111,t0tlltt oa die A6l90Nl port in tr. 
cw-p::,t at ffil. JifrJ.l'f!Nl!l(JI/ COfur (1JM&1). &ttrwdl qf<n o Wl1icty ef cq/t:I Gl'J4 pvb, IA Wl"f 

plftlJtff ~ M'Aflt ~ ilr ~B ii ii wD ·IOIIPM MU111 o lotllt t1t Ml llI!dll 
_,~ ti IN~ <=,,un. 11ltff art obo t~ tood ~ ...- * ~. 

a.s..,p Col 

Otu¥ owr du Rn,r1 ~- • A~l.9 britfrt" or4 _,. l(ft 08 * B6(X)/. N tht .~ ro 
s:JOitb, '11'tr IO HOflf1p. ,t/lt:TIM CffllmtOdt la HzJ0P ,0 CW lflile JO lJ.mtJp ~ Al • 11(» 

"f..famr:iiott.,.,,. dpt'° &:nrvq lhn. a.,111,J. 

From this point we: t:aJJ s« boll> illlo the Den.em Valley 10"-an!s CaJ\-e, 
and bacl: ""'"rd, Ashford-in-thc-Watet in the Wye Valley. ii is at tlus pomt 
tbat I postulate lhal Ille ice wbicl, deposited the till in Slunii,g Bank Qw,ry rust 
Id\ the Derwent Valley and OVfflpillod inlO lhe adjaccu .,,,.._ l..ongsumc Edge 
by to lhc ool1h (1300 feet) effectively blocking access lO lhis an-a. It is 
imporu,,1 10 noce at lhis point that if ..,. look at the _,.phical m,p of the 
an:a, lhc lowland areas bounded by Gm.1 Loogsu,oe. Uule Loopionc. Ashli>nl 
and Bakewell all are O¥erWJ1 by till wbeteas the areas so the oorth a:ad v.iesc 
(i.e. LongS!Me Moo~ Tuldingto<1 and """ al Moosal Dale and Sheldon) only 
COOJ>io silly drift ..-edyiog the limcsrone. The ic:r mQYCd south. swirling inlO 
lhis area and being banked o• lhe weSl by bigb land. Thi, would also e,pw.n 
Ibo presence of till II Shining Bank Quany b<>L il5 absence at l..oog 1t.,ke_ 

Darlton Quarry 

FmM llanq, C.ol awiw ..onlt ori t.k BllXJI £'dO G:bff. n.r. l,t/i 01110 dtt A62J At.a. + 
""34 0&.1 drli.r rlvo1rp JJtt 'o(llag,t Ii~ J.li441notl. Oiimde dHi u!qit • U'alftd. ~ OIi 
mt ltfJ Is~ QM::rry. loCll'ttdfor UfflMI. Avt • th n:,ad,,~ nnll' • """"1 (11115.tl, 
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I) Sail de,,:laped oa silty drift 
2) Sihy drift •ith lew cwu 
3) Silty drili wit!> chffls "I' t<> s· a,:ros,, coocffllm<d 
4) Stlty drift with lew c.bcns 
S) Biosparue with~ brnhiopods 
6) Sluo,poc o( bl% aDd scroe 
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The climb &om Ille '°"" 11 600 ""' up IO lhc lap a( Ibo iarie u 1200 
""' ls ,_ Fo&w die bridle pub ~ die quaay "°'liogs. Do DOI 
w.y u die matblJ>ory ls proll,<IOII by Wro-rod beam,. Oacc al !h< IDp a( lbe 
dale 1t1 .. - view a( lbe bi;, quarry ,Dd Mlddlec:m Dale opa,s up. A 
llmlml - of lill ls p ..... , In .. - nii.,. Formerly rill .... macb 
_.. ,-.., bm !he wbolo is..., l,n<bcapod by Ille_, and OO!ly a .... n 
area n:maun. ~ am one or ,..., small ~ ia isolmd a:xb in tbr. 
Hopo \lllley, bo< lll<ir .,. u ....,..;,,. The till bar ls lilting a ._n \'lll.ey 
and ,..- 6"' (20 ft). II ix-med a small lfflXe, - r-""°" ~ 
a11 atbu me. b muu 111,-. noo..d a .. 11ey - h""""' wha °"'""1 in<o 
die Sloc,ey Middl<iOD dalo •m h - 200ft - U$ ,- el<Yalloa. Tioe 
1oea ml 1be sihy drill whidl (Ill< baer) 11H - ia1o po,itioo and Ille 
~of• b<OWD eanla _,. Ill< wbolc ~ i,oillt oo • ·-• dalJ:" 
"" lt• dcpomica 

fl<,·- Quarry 

n.. *.-,rr ~¥ ... Mil.JP# tilbda,,t """~ .. ti; a611D), 7M, ". 
IPlMII ~ lol\d 11111t...,,.,• OIIJFIA• ~-~ ...,.,.,n,,.,d .ra ......_ 
MIJ'01•.tQJ,-~lhltMmt'-l'llllllltll/tllml!itlllc~p,,.l••..,..ff'II 
i.-..aJ. ill~.,,.¥""., AQJ. dw j,o,ai#M ... A¼ ...,. ...,,.. 1ft lle,it 

~ au.so.-l7ft!I. 11-f IWeL a11t 'ft• * ft,,, PIJClt • • lltt u,,,tt (/Ml','t ,s(J'J!II}. 

Tbc view from tbc 10P of Bool.ow Quany ""'1ics a, Ille aJacial -
which -,Jd bo cljl<Cll>I if lbc le, -rod Ibis arca ln>ffl lh< Oalur, PWD vb 
00,e Hol<i. 
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BOOKRE:VJE\V 

Nonhumbrian rocks and land.scapo: • r..td pldt. Colin Scruaoo (ed.). 
199S. \od:shite Geological Society/Elleobank Prus. ISBN I 813551 11 8. 
P>petbad: £9.99. 2l6pp. 

Hoc oe Ille httls oC l..culand rod:, a,rd ~ and llrish/t, m:tr 
and londsrqp,, 1his third ~ 6dd guide, pabllsb,d by Ille Yo<bhil< 
GcoloJjcal So<iery, follows """'b lhe smr ci,y-.,._ -~ and is a 
~'dcomc addilioo IO the series. 

Editx, Colin Sc.ruuoc., £OCS ro some palrts, in bis lnlrodl4ri.on IO stress 
lhe im(,o<unce c{ safety ill Ille field and lhe - for """"'""""" oC silt$, 
"'1licll is always a -,y w1>en pablishin& this type of illli>rawioo. 

f<>llowiog .. inlr1ldo<lory dtlp2r Oft tho g,,,logical hislo,y c{ 
Northumbria. lbc gu.ide comprises~ field e.cu~oos. fh-e in lhc bordu 
rq:ions, ..,.,, ill NortbumbctWMI and •~ ill 0..IM)' Durham. ""' me, li>od 
memories ate ..-.ted partioalady by 1l>ose., Holy hland and ll3mburgl, (Ben 
RaodaJJ & lobo Seruor), tho Roawl Will (Mick Jooc,), Weanhlc and Nemhead 
(limo Young), Ille \\\= ¼Jley (Tony lolwon) and UPl"f Teesdale Qoho 
Sa,wr). Bwidmls of Durlwn undcrgn,d»arcs will aha ba\'e eov<ml tbu 
grooud and tho authots wti"' with Ille au1bori<y of thcst >"""' cf upe,ieace. 
A &Jossary, sbon bibliography 3Jld a ustM list of Nollhumbriao seoios;.,,i 
OlllS,,.1m$ coa,pletts lhe &aL 

Each of the ucut$Hlas 6:1110'11,.<s a similar iJraut atld begins by explaining 
tbc purpose of the =utSioa. fo(io,.cd by -ts 00 klcis<i:s. These an, 

particulatly oseful and include ""'b infor=tioa ., lhe recommcndcd size of 
pani<s. dista..,. ........i and ......,;iy. pmnis>ion, patting. refrmmealS 
IOilets, lid,. and Oil= m:<y fxtoB. This is rono,,.'ed in each case by a list of 
ld,wnt maps (O.S. & 8.0.S.). and brief remuk:s oo the J<Olop:21 
bo<tgroand. 

Tko coma lhe real meat of the pide, tho aausion deuils, wbc,t eacb 
localiry, ideadfied by a 6-rqun: grid m,reorc, is clcscnl,ed ilCC1ltlltly, bot 
lc3ving ilu<ipieutioa latgely ., Ille US<t, llll(lG is used oaly where absoluldy 
--,y and is theD idffllifi<d in bold type and ddioed io lhe glossary: M,ps 
and xcciofts are plentiful, cl.early drawn a.id consistent io fur-aw., muin& the 
=un;icm, details ra,y IO i>llo,,. And it is 001 ju,< of local inl<test; I b2Ye 
~y Jent a copy c( cacorsioa 1.5 (\\ffl ¼Ucy) to a con.I colleague in 
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QueeMland wbo informs me ttut the ba:ptlsmaJ ran, in Brisb.ine Catbed:nl i$ 
camd from Fros1ertey Marble! 

The book comes in pocket-size with a tough linen covc-r, ideal foe field 
use. and is not OYCf priced at £9.99. Colin Seruttoo is U> be cotnplimc-nb:d for 
his editorship of this volume wb.icb will briaa, the$e vast and beautiful areas of 
Englaod to • larger public, bowevcr t=ptioi it ougbl be to uep them to 
ourstlvt$ t 

Qobo Nudds) 
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PROCEEDINGS OF TRE LIVERPOOL GF.OLOGICAL SOCiEI'Y 

1994195 SESSION 

1994 
Sq,. 25 Field uip co 1.oglecoa led by Haw Om and Clare Milsom. 

Oet. 4 The ProsidentW Address by Hiluy Davies • Wi1I'ram SmiJh and his 

""'P· 

Oet. 25 The Hol«em fe<xprws of tM sawh uznauhin '°"" by Gordo• 
RobertS and Silvia Gonnla. 

Oet. 30 Field i,ip IO <XJmin< lhc: Holoome of Fom>by led by Gordo• 
Robens and Silvi• Gonzale<. (Jolt,t m,.cung with lhe MGA.) 

De<-. 6 The Oisw,guish,d Vosi,or's Address by Profe"'°' ~ Wbttler -
F.minJnm.tntol IJfjluenus on human n'Olution.. 

1995 
Jan. 17 N,,.u, - tbt aplodmt su,n by Professor Mike Bode. 

In. 31 Pnctic:al Sc.,loo at l..ivc,poo1 John Moores University oo 
Gtolofical maps wi1h Hila.ry O,ms and Joe Crossley. 

F<b. 7 Gmnu, "" w '"°"' by Nick Pe,fon!. 

Feb. 10 The Society Dinner a1 Jenny's Seafood R.emurant, Live,poot. 

Feb. 28 The Oistiniuisbed Member's Addtts1 by Professor John M:uher • 
R1Jdi,ooctfrt wnae di$posal 

Mar. 12 F1<ld trip IO lhc: Bolli• van,y led by Robin Gnysoo. 

Mu. 21 Is U.-npoc( droo,n/ng 7 by N'iclty loo. 

Mu. 28 History of dino&alir tJi,cq,~riu by Hugi> Tom:ns. Qoilll m«ting 
will> lhc: NW Group c,f lhc: Geologieal Society.) 

Mlly 6fl Field uip co Shropsru~ led by SusaD Beole and Joe Crossley. 
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Jun. II 

Jul. 9 

Sep. 24 

Field trip to Sedberi:h led by David Pilling. 

Field trip in study \<Olcanoes and shoreUnd in ea.stem Soowdonia 
led by Mal<olm Howells. 

FlckJ trip t0 the Cliviger Gorge led by Haul Clark. 

Ofnc:ers and Members or Council for the Sessioo 199415 

Pr-edclcnt - Mrs- It. Dt1vlC1; MA 
E.,-Prosldent. R.C. Wright MA, DPbil 
Vice,-President - N.C. Hum BEd 
Hon. Secretary • J,D, Crossley 8S<, Cen&I, CGeol, FGS 
Hon. Asst. Secret•ry • C. V, Milsom BSc PhD 
Don. Treasurer· G.W. Rowl•nd MlMBM 
Hon. As.st. Treasurer • L.J. Baxter BA 
Bon. Edito,- (C.01, JournaO • P.J, Brenchley MA, PhD, FGS 
Ron. Ed~ors (N.IV. Geologist)· N.C. HUllt BEd: T. Metcalfe BA 
Hon. LibrarbJ1 • Mrs L. Riauner CChem, MRSA 
Hon. Exeunion Secntary - T. Mell:al{c BA 
Bon. Treasurer Special bsues-Fund - G.G. Hirden LOS 
Hon. Archivist· P.W. Phillips BSc, AMA 
Counc.i1 • R. Bell 

A. Deloney 
S. Gonulez BEng, MSc, PbO 
A. Morgan 
R,J, Ousby BA 
M. Williams BSc, CenEd 
N. Davis 
R. Fleming 
R. Sh3cklady 
N. Ion 8S< 
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1994 

PROCEEDINGS OF 11lE MANCHESTER GEOLOGICAL 

ASSOCIATION 1994/llS SESSION 

ApL 27 c:o,n~rsaziont II The Manc~r Museum. 

May 8 Field trip 10 Mam Tor aod Moss Rake led by John Cripps & 
Richard lncsoo.. 

Jun 4 Field trip 10 Caradoc Hill, Church Su-euon led by Susan Beale. 

Jun. 18 Annual Oinnet 11 Hulme Hall. Univen.iry of Manchester. Guest 
of Honour: Dr Evelyn Bn:rwn. 

Jun. 19 Field trip to srudy lhe Wmal c:oasul dd,nces led by Buel Claa. 

Jul. 3 Field trip IO Magpie m.i:De. Sheldon and the mining; museum a.ad 
Temple mine, Mailock Balh led by Lynn Willies. 

Jul. 31 Field u-ip to Wensleyd•lc led by Dr John Nudd,. 

Sep. 14 Strucrurol ,.,.h,n,,. <!I th, Ch,dtl,-, Basin by Or O I Evan~ 

Sq,. 24 F,eld uip ,o lhe Skiddaw Gm,i1e led by Nonm Rolhwell. 

Oct. 12 C<>IIWon btlt In rht Canad/on Appolochions by Dr l Wmthesler. 

Oct. 16 Field trip to srudy lhe Caradoc and Ashg;U rocks of tbe 
Llaruanlffnid • Glyn Ceinog aru led by p-..,, Pal Breothley. 

Oct. )0 Field trip to =mine the Holocene of Fonnby led by Gonion 
R.obcrU >.ad Silvia Goowez. (loiDI m«<ing with the LGS.) 

Nov. 9 7!t, relDJ/anship baw,m gu,/qgy and astronomy by J Anrul3ge. 

Dec. 14 G,ology <!I D,ri,yshirt counrry iwus,s by M F Smnley. 

1995 
Jan. II Employm,,u <f g""°fisrs In ..,tn,trir<g by Dr P Rankilo<. 



 

 

Feb. 15 

Mar. 8 

Annual General Meeting and J>residenlia.l Add.res, by Norms 
RD<hwell • Roe/ts of 1h, Brillsh /s/,s. 

'fllcanotS and calyps~s - divers, ha!.ards fn tht \~st lndlts by 
Professor R ~facdonald. 

Offic:en l\femben or Council for the Session 1.994/5 

Prosldenl • Norma Rothwell BA 
V1tt-Presidents. D.C. Atnoa MBA. PhD; J.R. Nudds BS<. Pbl>. FGS, CGeol 
Hoo. Secretary • D.D. Brumhead MA. MEd 
Hon. Treasuret' - D. Wilde BSc 
Hon. Editors (C<ol. Journal) • R.M.C. Eagar MA, Pbl>, DSc; A.E. Ad"""' 
BA, PhD 
Hon. Edicon (N,W. Geologist) • J.R, Nudds PhD; Sheila Owen BA 
Hon. Librarian· M. Elswonh 
Hon. Indoor Meetings Secnlary • C.G. Allen MSc 
Hon. Field Excur.iion Stttmry • J. Spencer BSe 
Hon. Auditor• E. Foster MA 
Council • Christine Arlcwrigbt BA 

R. Claruoo 
Ma.ry Howie BA 
W.A. Kenneu BSc 
A.I. Scou BSc, Pb!> 
J. Scopfonh MEd 
Betty Wbi!Chead BS< 
President or chc Uni,·e!'lhy of Manchcstel' Geo1o:;kal Society 
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