
 

~'{,'7' 11,orpool 

~?JMU 
Geoscience courses for all 

• #The diWJrs1ty rn my knowledge 1S a credit w the 
degree struature at JMU, end fhr, fn0nd!y 
atmosphere rhat exists between fecwre~ ;,nd 
srUOlJflts• lfomier train driver - now :;tud~ing for a 
PhD) 

• Ar JMUwe have a wide 1enge cf unde,gradua,e deg,M-S 
SUl!oble for .-tudon1s cl all 1J1!1JS ~nd Ol!Ckg,rnind~ 

c Geciogy 

o Physical Geography 

o E,,rth S<::lence 

o Envuonmoornl SYmni;es 

" PalaeoDiology & Evolution 

n Biology !It Ger,graptw 

o Wildhfe Con$Grvauan 

o Ecology 

• FuU-!im,:, Of part-ome. wnh sandwich opnon 

• Foundatlon vear avail8ble 

• Emphasis o,, practical and !,elitwo,k skills - fiekkoor,;es In 
UK and Spain. Project opportU11itias thrOLJghout the W<lnd 

For detail~ of 1hasa and 01he, cour,;.,. at JMU please call Phil 
Loorierd on 0161 T.ll 226B lemall ~f/ivfm.g'11},l 
or Dr Penny Oakland on 0151 23! 2179. You can visit uson the 
web et www.lil'il1'l.ac.uk 

-·, _, 
~ . ..:. 
~ 

The 
North West 
Geologist 

> 
J' , -) ' J ~-

', 
"' </. 

-JJ: 

',F 

I; 
..,, 

_,- , 
\ 

-\ 
) 

ISSN tll7.S.Til46 

~.--1.,,....., j 
• -
----✓ ~ 

,~~ 
• ,,,,.... ,r 

Published under the auspices of 
The Liverpool Geological Society and 

The Manchester Geological Association 

Number 11 2004 



 

"l'he Lherpool G,olugk:al So<i<t) 
I/on Sem,wy. Joe Crosiloy. School ofBKJt"l!ical nnd E"•nh Stltnct;, 
L,verr,:><JI John Moore, Unh·er<,ly, 
ll~rum S1n:tt, 
LlvorJl<>(II, U 3A~ 

• 
2 Aml<:"°'1 du ... 
Ram hill. 
l'=t"', WHPS. 
Tel: 01 ~ l 426 Jl24 
Emoll : lgojll<erOS<fey@:ht>lm" I .elm> 

M•nth .. tt< (itoloKl<•I Ao,oclollon 
Otntr"I S«rtl!uy: Mioho.el Aitn.. 
4 T,ntt,,n Roo.l, 
Chellillo lluln!C, 
CIIEADU,, SK~ 7Qt' 
1'd. 0161 419 76~1. 
f.mail. AMM./\J""'1~·ulg.o,e.,·•y.net 

l.ao,.,hlr, Group ofTll< (;..,lo!!l"•' A,..,eletion 
S""n:"1ry: J,,,,,;fc, ROOde, 
l'tl: 0 121M ~ 11201 
0, 
E,n.,IL J rhud.,.,.-0,11<,o,notl.cmn 

Hon Edl10T 
WondySunki'" 
Li1·"'1"'ol Mu5<:Urn 
Wilhw, B,o,.n Strrei 
IJVl'Rl'()OL L1 ~F.N 
TEL 015147841117 
E•mtt ii : wC"OO)I. S imkir.$@1 i•"'l>OOlnru,;oum> ,Q'l!,U• 

r 

Other Publications 

The Geological Journal by Wiley 

Rock Around Liverpool 
by the Liverpool Geological Society 

Rock Around Wirral 
by the Liverpool Geological Society 

The William Smith Map 
by the Liverpool Geological Society 

Michel Levy Charts 

by the Liverpool Geological Society"" 

A Field Guide to the Continental Permo-Triassic 
rocks of Cumbria and North West Cheshire 
by the Liverpool Geological Society 

Stereographic Projections 

by the Liverpool Geological Society"" 

""contact Mr N C Hunt, Department of Earth 
Sciences. University of Liverpool. P.O box. 147, 
Uverpool L69 3BX 



 

i~~--:· -------~, 
-· . _,_,,.! 

-~ s. .r.. 

tf ,,. 
,'!; 

;,· 

!:.~,.-,._., 

~"' 

f1~t. GJJ Mc,rton~n 8idi;10.u t'li.ll. 13& 

... 

A. 

• 

7,.;.7<_ • .. 
~ ,-- ·" ~ ~~/:--_~~: 

•• ..,. _,,. '!i 

~~.·. -... __ 
--,~·- • 

\~'~'!_;_·.;;. 
. Jdf;:;• ..... _ ... 
.. ~,j:-._-:-

...... 

·-. -. ·-
~-

.,., 
-.c 

,:-..,.. .... , .... 

~~r. 
.,.. ~ ;a•; 
~-iii~·~ ..• ~ <,it 

' ·- ~ 
:! ~ 

.. 
V ,t • • 

THE NORTH WEST CF.OLOCIST 

(Form<~y THE AMATEI/R CF.OLOCIST) 
Nunlbtr 11 

CONTENTS PACE 

Editorial 

Obitwuy: Nicholas Rast 

Ohit.u•,y: Professor Rc>IN:rt M.ihwr StuckleLon 

Obitu,uy: Michael Eag41:r 

A Note on the Thom&t-'1:t Hey CoJil Tu.wel, N'l'w Mills 
by 0.n,k Brumhead 

lndttof Am .. ,h~ur Crologlst by Voluml" 1966-1990 

Tunlsi:m C'-t-ology 
By Derek 6ru.mhtad 

Ceorge Highfle.ld Morton: f<,umling F.1lher of the l.G.S. 
Uy Ceoff Tresase 

2 

J 

5 

15 

18 

22 

29 

39 



 

Edito,-i.11 
Th.1,•rt have been few a.rtidn ~nt for this publication rea.'nlly, but a brge 

number of obiluaries fJ"'ihaps indkating the end of an era for g«>logi.<;.il seienOl!. T11is. 
number doe.s, howcv~r, <;ontain an index of artidr.t for past numbers rcAectingan 
Ult(•mit in local national and inttrnalional geological site. and a range of subjecb 
within d1c c;:,rth sde.-,ces. My thanb go to Mary Howie trom tM M,1mches:ter 
Ceoiog;c,1J As$<>eiation and toaU of~ who contributed to this OO.itk11\ of the North 
w .. 1Geoiogi51. 

Wendy SiJTOO.:ltl 

Not6 fr,.. AuthOrit 
A1'licles and su~&J\, for (ul\U\? issues a.re n\uSl wekomeaod &hould be 

ff'nt toeithe-r Chris Munt, (xlpa.rtnw:tn.l of EarU, Scit~, TI~ Uni\•ersity, Uverpool 
L69 28X or Nort1\lln CatJo'f\.•,JO&nblield Avenue. Fulwood, !Pn:,too, PR2 3RN or 
Wendy Sirnka, Earth Science, Liverpoo1.lvhJ1K:u.11\ WiJJiam Drown Street, Live.rpool, 
U SEN, wendy.Simkbnfliverpoolmusemns,ocg.uk 

Attide$shoukl preferabl)' be ptmJHed on disk, if J'(l$$1blt in MS WOid, and may bt 
up to 3.(XXI ~'Ord:s in lflngl.h. figures shoukJ be d~lgned for reduction to (it .a 
maxiJJ11JJJi 6-an-.e site of 180nun by 12.5 mm. 
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I I•~,!, 1.,, l(,,.,/i ,. I•·! 

(,I•,• qu,t,, fl \IOfl l'o~ F~f-i.S 

Figun: l Gcorg,e-Hlghl1eliJ Morton 
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pr'-"5tnl~d hii:n with an iJluminated tes:timooiaL togtther with tl "'M;uble time-piece 
and side omnmenis". 

He waselectcd to the BA.AS. in 1&.'i4 and became a Fellow or t.he Cl:ologiOO Society 
of London in 1858. He also reports th.;it: 

l.n 1861, I went for examination in gt.'tllogytothtSdfn«: & Art Departmenl. 
South Kt>nsington [prtsutnabl)' the foreru.n:ner o/ Imperial CoUcgeJ and 
obtained a C.e.rtlficateol the First Cradc, and w<1!1 firtt 01\ lhe list of names. 
In 1864 .. 1 wasappoi,nttd Udurerln Geology at Quttn':sCollcge, Uv.:rpool, 
(later to become the University of Lh·crpoolf. 

Jn addition to his WQtkon the Triassic and glacial rocks in lhe Uvttpool atea, 
Morton aJi;o s.tudied tht C'arboni.h."rous rocks of NOMh Wales, p.artindarly the 
Carboniforous U,nestone and the bl.->d.s overlying it which he n.1mt.>d tl1e Ceff\-Y• 
Ftdw Saod:stone. He published a series of paper& on the-9!' rocks. the fl_rst in 1876 
dea!t with the Uangollen dtStrlct. This \\<a$ folloW'l"d by paper$ on FU11tshl.rt and the 
Vale of Clwyd, ~nding with a paper on thl.-Ca.rbonikrous Um~tone of Angletiey. 
published po:sthumously in 1901. 

TM last de<;)de (I( his life was pefflap, the most producti\ 1e geologically, In 
1891 he publii;hed the .sc,rond niition of his 'Q!ok,gy of Liverpool'. This was more 
th.'ln fi'-'e limes the length of the fint edition whkh had only 55 pages.. h had a.n 
t'Xt('nsive sec:.tion on the Storeton quarries and indude<I tht- Rrs:1 phot<,gmph." of tht> 
StO'r'CIQfl footprints ever published. The book hcrakkd, ru,d perhaps even catalysed, 
lhe tum~-th('-rtntury ft'-'iva.l of interest i.n the Stoceton prints. 

The followlng yc.u-Morton was ..,warded the I.yen Medal of the Ceol Socof 
l.t>l\don. PM Morton, ii was pethap$ hJ~ proudest moment.: the Lyell ml'dat was, he 
said '"one of the greateJt honours I.Mt can be bestowed on \l gec,logist". It was also 
the tint time th.itil htidbet>finwn.rded toa man who was not a ronvt'ndon:il 
a.Cildem.ic. 

In 1899 he put the finishing touches to a w0tk which had taken him mort 
thM 40 years. Throughout th.at period, he h.td carefully exa1nined aJJ Opo6Utn -

ttmporaty and perma.nent • in the lh 1crpool areaiu,d had recorded the faults and 
formation boundaries on lhe 6-inch Ord nan«' S~y maps. He ended up with a 
geological map of urtp.wll~ted detail a.nd in 1899 he prescntt.'tl twud-«>lour.ed copies 
(I( lhls to the GeologicaJ Sun't'y, Uverpool Ubtary and the U\-·erpool Gt."Oklgical 
Society. 

1.n all Morton read 62 papers to the LGS, almost all of them dealing with 
aspects of local geology. Howe\'E'f, the last of these papers, giv-cn Or\ 30 March 1900, 
onl)' two week.,; before his death, was an exreplion • the subject was William Smith, 
olten refe1Ted to as 'tht.• F.tthet of Engtl$h Geology'. ln the discussion thnt killowed, 
one member ralkod Mortem alh,e Falhc:r of Geology in Li"·crpo0l", NQ m()N:­
appropri.ate memoriaJ tribute could hnvc bl!e-n f'()und. 
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OBITUARY: NIOtOLAS RAS'T' 1927-2001 

By Tony H-'rriS 

Nicholas Rast dk-d in Lexington, Kentucky, U.S.A., on 28 August 2001, five 
months .i£ter the symposium held to mark his contributions to gcolog;cal ~,eh 
and teaching in the UnitL>d Kingdcim and ln North A,l'trlca, and JU,; retirement from 
the Hudnall Chair of Ceology .1 t lhe Uni ver.s.ity ol Kentucky. 

Born in itl\('ran, his e-'rly edocal.ion culminated in a diploma in lndt1stri<ll 
ChetniSity (1947) and fits.I pl...lce in the competition for tmi.ning in the: United 
Kingdom ( 1948). He g?aduated from University CoUe-ge London in 1952, :1nd took up 
an A'isistant Lectureship at the University (I( Glasgow whert he spent ru.-o year~. 
carrying out the research for his PhD supervised by Basil King. Th(' PhD wt'IS 
awa1ded in 1956 lor his work on thl' structurnJ and metamorphi( his,t(lry of the 
Oalradian rocks of lht: SC'h.idwtUori Compte,r,. Perthshire, Sootl.and by which time had 
taken upan :,ppointment Mi Asi;ista.n1 l.ecturer/ Lecturer in tlu: Dcp.u-tment of 
Ge(llogy at U.C.W. Abc:-rys.twyth (1954), P1.1bJk·.'lt:iOttS thnl followed relatl"d the histCII)' 
or JX>rphyroblast growth to the polyp~ tectonic history or the SC'hichallion rocks 
and.c$Qbli~hed hlm a.-. a major player in metamorphicgoolon_v, Hi:1 lhinldng in this 
field had bt'en gre.1tly inffuenc:ed by hi1o·s,cientific mentOf'S, Robert Shacklctoo, C,T. 
Oi)ugh, Sir Edward BaHey, all wtll as by Basil JCing, 

In the Abe-rys.twyth Dcp.lrtmcn1, Nick's dyn~m.lsm made a major impaC1 on 
h".iching and N!'Search into stru<ttmd geology, meturwxphk p:trology and 
l)n-<,un.bt.lM stratigraphy. After a year or w 1w also bcSo'n rtse.'lr<.h on the Snowdon 
Ordo'-i.clM :.dd '-'Olotnlcs, supervisinf, research i;tudenb in aU lh<:$t' fiekl:t. Sh0¾1ing 
Uw same attenlioo to d('l!ll) that had been a feature of his metamorphk work.he 
recogni:!t."d that many of the Snowdonia rh)'Olitk rocks, fonritrly believEd t.o be lavas, 
cw,t.'lined eutaxitic te).ltJre and, hence, that many wcn: sub,-.ic;>rially etupt:e<I 
ignhnbrites.. From thi11. he inftrred that Snuwdtmla'ii Ordovician deposits must have 
lx,'('n lak:I down in shallow water ralher than deep. TIU:1 t.11ly wod!t on ntelamcxphic 
and igneous ('(l(kt1 in the British. Caledonlde!< wa.,; rerogni~ by the aw;.ud of the 
Geological Society o( Londoo t,yell Fuod (1962), by whkh time h.c had movt-d from 
Abttystwyth to Liverpool. 

HJ.$ 3ppo.n1ment by ROOt"rt Shaddet<.1n to tht: Univti-r.sity I)( Uverpool (1959· 
1971) Jed to a br<iadeningand matvring of hi~ interests in the nature and c-uw<'sol 
(>rog('11esls and in the mechani-sms o( magm:i e,nplmmtnt. At the same time-hi"S 

interest in Oidmdfa.n structure 3nd stratigraphy and Ordovkia.n vukanidly, 
particularly in Wales, continued.supported by a 11,rge postgr.iduate gwup. From h.is 
poc;ition in Liverpool, given tlu> wQrk oi Robert Shad:Jcton, Wallo<t' f'itc:her and 
Bernard Leake, Nick could apprrtiatt how i.mpotta"t was Ireland to understanding 
the OalradlaJ'• Superg mup and he intere-!ited himwU in the 1960:I, Dalradlan wock in 
ltcland, ba~"d ~I Trinity 0:,Ut:ge and the Geok>gi\.".ill Suf\'C)'. 
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He inv~ved himself in the activities of the Liwrpool Geol,ogic:a.l Society and w'ilh 
otlu:-1"$ ht'ff'.)\'d to pl<JOetr tht exlremelysuCl"eSsful Sp,tdal IMAM:S, many, i.f not l)ll, of 
which <"lrUSit from important nation.al symposia held in UV1:"rpOOI. Of thHe, Controli 
of Metamarphl,i;m and Mech;1.nism.s of Igneous lnbu&ion, Jn p.1rticular, come to 
mind. Tht Llwrpool Geologirol S<)dety awarded him its .silver medal (196-1) and he 
ber..ame It:; President (1~1967). 

rn&. <.-dllori:tl conlrihutions to lntemational jourm1ls began du.ring his l'lme al 
Ll\l~rpool and he began to use his fluent Russian to translale !'icienti6c texts. He 
transJa1ed and edited th.: firsl oomp~hens.iv-e accoun.t of the geology(){ th:c U.S.S.R. 
(by N:ilivk-Jn). 3nd served on the editorial boards o( .1evt•r.tl jO'.\.lrnn.1$, i;.uch as lhe 
}ournn.l of Gtodyrurmir$. 

In [970, sinre J%.5 a Rc..1der in tht Liverpool Oep.art:ment, he was .appointed, 
for nlr~ months, Royal Society Professor in the Cradu~re School of Ceolngy al the 
National Unive~ty of Me,doo. 

In l971, he n_xog.niscd, as <lid ma;ny otJlers, that the Caledonian orogtnk b(>lt 

continued a~ lhe Allantic lhrQUgh Newfoundland into the App;ilichlnll$. In 
persuit, he accepted a prokssorship and tht> Chaiimanship of the Department of 
Geology, Uniwcity of New B~wkk, frederit"lon, Canada,. while from 1979, hi: 
hdd the Hudn.1:U Chair a, the Universily of Kentucky. 

Durl.ng hls time In ~lh America he published numeww pa,pers on the 
Varisom Front and the Avalonia11 Vob.nk Ne. Collaboration with his friend and 
colleague Jim Skehan began in 1976 when the)' <o-urg;,nised n G.S.A. Penrose 
Conf"A."rwx ln New 8ru,,swkk tha1 applied plate-tectonic theory to lnrern3tlonal 
ci.rcum•AtJantic oorrelatlon, He subseq~.nlly became Coordb,atur of I.he 
International Geold ynamio; Proft<t on the stnu,1ure and geop h ysia of the 
ApJ"'.lochiarv'CaJ.edonian orogenic belt He was found.mg Vice Pre$ident, 
subsequently Prcsidf.'nt, of the lnttmationat Oiviliion of the C.."Ologkal Society of 
Amerit".t, 

Apart from his contn'butiO•\S to C".eology, Nick will bi.-n:membtrtd for his 
generous and impuJsh1e nature. ~nd for his Jo1/e ol food and wine. He enJ,oyed 
en.1ert.aining and demont1tratl.ng hill culh\ll.J"Y skills. His vi~ws on all matters were 
held with an intensity and enthusiasm that was often lnft!Ctifll1J$. 

H~ i:. survived by his first wik, Amlrey, Mid their son., Nkhola11; his fte'L'Ond 
wife, l)fans, herself a geologist., whocuntinl•f:$ 11,, live aOO work in the Univt.-rsity of 
Kentucky and ls mother to Nick's children, Elizabeth Morgan, Alexander and 
Andrew. 

TonyHa.rris 
Dl".'<-ember 2002 

• 

continue to hold rnt.'\'th,gs 31 No. 7, London Road. During the Society'.& fin.t sesslon, 
fourretn mtml~J'S were enrolled. 1·his was alm06l., fu.lJ c:o«tplement, sino.> it had 
been agreed that tht numt,.,..rol members should be limited to 18 • J)f\'Sum.ably the 
largc:st number that Morton's houlSC could an-ommodate! 

i.:-n ycaf3 laltr, in the fir'l>t of his two terms as t.h..-Society's Pre!ildent, Morton 
admitted: 

When 1he first meeting was held in 0..>cCmh:r 1859, ll wa, neithe.tintended 
nor expected that the Sodety would become one of the prominent irt.Stitutions 
of Uverpool Jor the cullivation of PJ,ysil.'31 Sdt>(l('e. The experience of a fow 
month.a, however, was sufficient to prove the desiJability of holding the.­
meetings in a public bu.ilding instead of the residence of one of the 
members. 

The opt'ningofWUUa.m Brown's new dvkMu:seum.ind Wbraryonwh~t was 
then Shaw's Brow provid.1..-d 11 ~ rommodi-011.s n,eellng plare. From Oecerrtm 
1860 the Society held its meetings there, ~n.abhng tht limit on IM number of 
members to be t1b.indoned. In October l864, however, the venue was ch.1.ng1.-d to the­
Royal Jnstitution in ColquiU Slreet where acce,c,.,; to the geological collection:u·oukl 
mo~ easily be made .t\•ailabli:. By thc.'T\ th~ mernbe.rship tQlalled 58. 

Even before the founding of LGS Mor100 had told the Liverpool Lit & Phil of 
his disc:ovc.ry of gJ.i.d..11 striae on rocks in the neighbourhood of Toxtcth P3.rk and on~ 
ol his fil'St papers kl the new Society wa:s "On the suJf.1<:e rnal'kings near fj\•erp<)O! 
supposed to haVt' oo,..., caus,ed by kt". It wa11 deliwred in 1862 and based on the 
slsialed surfaa:,,s at 'roxteth ~rk :,,nd in lhf: brickfiekb 31 Kirkdale • both exposu.re!. 
looga.n~ l>~t over. ~e published furtht-r p:ipers ()tl lt\e lo,cal glad.al striae in 1870 
and 1887. 

In 186.l, lhc Liverpool N;,hJra.list$ f-itld Oub published the firsl edition of 
MMor'l-'s book '"The Geology of the country aroond Uvttpo{.>t'. 3n expended wrslon 
of an address I.ha I he had given to the Oub two yt-an carU'-!r. lllustrattOnS induded a 
section through Storcton Quarry wh.lch he had produced to accompany the fil\$1 LCS 
visit there h, July 1862. 

In Match ol the sa.me yc.ir, 1863, Morton rtad a papet lo the Society in which 
ht• tumtd his attention to two of the spedmens acquired from Storeton by the short• 
li~·l'd LivcrpOOI Natural Hl:Stoty Society in 1838 and !iUbsequt'ndy huukd i.n the Royal 
ln11tihJtion Museum. He proposed t\11,•o new s.pedes: tht- mmt ch.v.:tcttristlc h3nd­
like footprints from Sloreton \\'trt narned Chirothe.rium storetoru!nse • so 
distinguishing them from lhe broader Chirotherium ba.rthii print$ from Germany. 
The ribbed pla.nt stems found in aS&Odalion wllh the footprints we.re compun-d to the 
modem horsetail Equisctum and named lfouk;:etitet kieuperlna. 

Morton continued to be the main d.dvin.g force of the LGS (or 40 yea.t!J. He 
was Secretary from IRS9-1868, when he bl'C'ame Prc&idtnt fof two yean;; he then 
rewrted to the JX.)61 of Secretary for a furtfwr 15 years until his second term as 
Pre;ident from 1885 • 87. On hill .retimnent from 1he post, members of the Society 
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rind Wale::, wilh Sc)tne excursic;,n5 to Scotland, lreland. Frana- and Belgium. 

tn addition .tu .buikl1ng up hi& ~logi<"it.l rolle(tiM.. Morton became-' n1embtr 
of variot1$ local SQOebe:5, 1nr11>t of which we.n> only short-lived. His more serious work 
began at'b!'r lhe viillt to Uvt'tpool of 1he Bri1ish A.'il$()('.(:i:tion in 1854. The fo0OWlng 
rear he jotned the l..iwrpoc.i,1 U1erary & Phllo~ophical Sodel)" and ln 1856 delivered to 
ihM 5ociety hls first mafor ~per on 'The subdhisions of ttw.-N~ RC'd S;,md,-stonc 
betwttl'1 the River Dee and the RL"ie of lhe Cool Mt?asures east of Liverpool'. 

Other ~pen foUowed until Ot.><cmbtr 1859, when MoM(lfl OfS3nised t~ 
inauguraJ mtttlng of whot WouJd be<'ome th.e Uvetpool Ceological Society. The 
GML SQC. of London had ~n t."Stablishc.-d over 50 yc:;sr! 1.•.:irlier in 1007 and 11\tre 
we~ at ready a number of Provincial donc..-s. in Edinburgh. Yoc;k.•s,hJre, M.inc.htster, 
Dudley o.nd, most recendy, Glasgow. 

Oespitr! these successfu.1 prcccde.nts, the viability of ;,t Li vt:rpOOl society w;i$ in 
somf:" doubL II was felt that the local area was devoid of geological intcte-st since the 
predocninant rocks were t~ almo.;:t wlfO!i&Ulferous Triassic sandstones. YeiU'5 later, 
when 1J,e Su«eSSof lN! Sooety was beyond que5ti()n, it!I then President,. 1homas 
Metla.rd keade, could jest: 

')1-.e district is doubl~ss looked u.po,n with. horror by geologists whose i;port is 
palaeontology; fOf', l.lving a few fuotptint5, there is not a foosil to br found in 
tt,C" New Red 5-indston~. 

hi the time of its fmtriation, hom:wr, such doubts postd a rtal thrtM tot~ 
ntw 5odety. One potential tnt'mber, invited by Morton tvattc:nd lht inaugural 
meeting, declined because: 

such., Socitty in a cll$trlct o( the 1,,'0untry Which offers !I<) JlttJe to be worked 
out t.h.a.t is not already known, and moreover in a town purely ('(lmmerdal, 
\-~here with lew ex(:"eptions the people are too much engrosst.>d with othl:r 
pursuits, and care Utt.le or nothing {Or &de-net h\ any shs.pe, would be too 
cc)fll:n\Cled lo permit of its existeJlCe beyond a very limited period. 

Despite such m.isgi•,•iflgs, nine 1,o-entk!men met at Mortt>n's hou:se in Londcm 
RMd Of\ 13 Dec:embrr 1859. 1'hey w'-'re: 

t•knry Duckworth 
'fhos Urquhart 
f,H. Kirby 
5.8. Jack.'IOn 
'fl,osMoore 
C.S. Cregson • Plumber ot Fltt<"her Gro,.'t 
G,eoThomas 
_F.P. M.amt (the deale:r in rniniernl'> & fossil$ who helped the young Morton I 
George Morton 

They .igte!d lo found a !tOdc-ty "to investigo1t.e the structure of the B..vth, the character 
of Jts JX'sl inh.ibil.lnbl,a.nd the cb.Mg('S now In progrei;5 on its surface". Henry 
Duckworth was elected as President_, Q.,,c,rge Morton as Secrtbry. ft wiu pr~ lo 
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OBrnJARY:.PT<OFESSOR ROBERT ~ULl,NER SHACKLETON 1909 - 2001 
By 8emard Elgey l.eake 

Robert Millner Sh3ckleto.n died peaa?fully at his home at East, H~ndred, 
Oxford.shire, on May 3rd 2:tOL He was born 01130th. De-.-ember 1909 i.n Purtey, 
Surrey, the 501t of John Mutner Shackleton (an electrical en.ginecr or lri11h deri~l-lon, 
who at one tim\l wl'lrllf'd for the PMt Office 1ek>phones} and Agn('s Mitford 
Shackleton (n~ Abraham). He was \-'ery distandy related to the Antarctic ex:plortr, 
Sir En1est Sh~ckleton. 

Robert Shadlctoo fu-;St joln.ed the Uverpool C'.t.'Ok,gical Society (LCS) in 
~ot1nbe1 13th 1927 whllt> an undt-rgr1t..:h111tt; he Jejoined In J'US and was Pft,-;sjdem 
in 1951•2 & 19.'>2-l, his Presidential address bi!lng'The structural evolution of North 
Wales·. He wM the ~Jor driving fon:e behind the re--,i.talisath:>n (» the l.GS from 
1948 onwards and n1i:1wed. the l.GS mel rent-free l.n the Jane H~rdm.in building f<K 
many years. Hi~ f:\'en.ing extra-mural lectures .ittr.)dtd fllany to become ~ 
members and it wa, during hls PrtSldency of the Society that 'The Liverpool & 
Manchester Gf!Ologic..11 Journal' was initiated, with PW 1 or Volum~ I appearing on 
18th March 1952. He \Ytiawarded lheSodety'sSilver Medal on25th May 1956, 
when he lectured <m Mod Hebog; he was made .m Honorary member on 14th M3r<:.h 
1978 when hit lectured on 'The Precambrian of Brazil' and he ~Vt" the flnit 
Distinguished VisitOCsaddrcM oo 17th Novemember l98J, when he gaw? the ki<tiu.rt> 
on' l\cr0$.$ Tibet-from Lhasa to K.itmandu'. a thrilliog le<..1ure Ulustrated ,...;,h 
ou1'tanding itlkles, lnduding views of such truJy 11(;1:i~·e thru111s-as ones which rained 
debris down onto the principal tQrild! In view of his quite ('xttptional serYi«: to the 
LGS, it itt appropriaU' to record an ul\u.sualty mended obituary notice. 

After atwndan('(' .it the Qu;i.ktr SC:hool of Sid rot, Somc™"t,Shaddcton tnl.t'red 
Liv~ Univers:ity in JMuary 1927, and gradUllted with a Flrst Cla!J,6 Honours BSc 
in Geology inJuJy 1930 under P.G.H. Bos:weU CBE (the first Ccorge Hnd1nnn 
rro(i-ssor of Geology), being only the fourth stud.tilt in the hjstory of the Department 
toachht\'C Fi.r$t Cl.lss Honouni. Shackleton's 6rst \'bit tl) Ahi~ was. a-s an 
undergraduate i.n July to Stptemberor 1929 to attend the l5lh lntern11ijc),lal 
Gtological 0,ngress in Pretoria, South Afri<», ShBCklemn always remembtrt'd 
Bo!;weU's help ~nd how he had persuaded him to go, c.ven sh:irlng a cabin on the 
ship to South Africa with him to reduce tht cost,.11 JI time when few Professors 
wou1d haw done SQ. Shackleton saw tht> Karruo, U-.e-Kimberley diam(lnd mine, the 
\'Vltwalersrand mint'S, the Bushvtld, Rhod~i.a and the Orakensbl'r~ ck, 

Shackleton began his Mi.Din 1930, on the Moel Hebog area of North Wales.. 
This was part of :i. sys-ttmatic programme to re-surwy North Wates, encour-agd by 
Bofwell, and follow~ survtys of Snowdqnia by Oa\•id and Howt'U Willitn,s. 
However, in 1930, 8oswt'U, an lm.p,E'rinl College (IQ, London, man moved b.t<:k. lhe(e 
to the Chair, ;md Shaddeton foUowed him a, Bt-il Research Pellow (1932-34). 
Shai."¼..leton's mapping of Moel He-bog, betwtt.n Tremadoc and Nan tile, in.dud~d 
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~x.a.mining 110mi: diff f3res never belCKe ~'<I l>y any geologi:st, In ms 1956 LGS 
lecture he casually J,o,inted to a layer, shown in the slide only by a very n.1rmw, 
fnh?tmiucnt icdgl' oo .a vertical diff face, ~~here he had found thr ooly fossilsewr 
found in 1ha1 part of the sucression. He obtained his Uvt~ PhO in Oe<.-ecnber 
1933. 

ShiK'.kle-ton Willi one of a number o( Uvt,vool studenrs,. including the writer, 
who fn)m 1he 1920's onwardi did p:it1 of their Ph.D work a1 JC He had a petr('lloglcal 
ll"ilining, having bttn 1a1.1gh1 smcate analysi! by A, W. Cro\'t'S8t IC, but the 
pt-trological interpretation of Ms PhD area was hindered by th,e fact that lgnin,brites 
h.'ld not yet been ret0gnised and only a fow d,emic;al analyses could be oomplekd. 
The publishtd an"Ount of hi$ Uwss work did not appear untU 1959, and then only 
because ol th<' devoted help &JVt"n by Or J.C. Harper, 

Shacklr:ton wt1H on brie-Ry to become Chief Ceokigis:t to Whitehall 
E~pkl'l"ations Umikd, working in Aji from J93$-6, when he rl"tum~d ,~ IC as an 
al™St:Mt le<turer in gt0logy. In a typically pn.";S(~flt and discemll\g manner, in a 
lime whcn most of the geological i:stabli1'lhment were :srorn.fu.l (If continental drift, he 
anibi1.iously st.ub.'d. t()ex:ti:nine the geology of the whole wt:st<OOSlof lrel,md with a 
view toa.sctrl21ning whetht."I' it <:ould be matched with the geology of North•e;;tstem 
USA and £,liittrn Canada. In p<1rtkufat, l.n 1936, he started mapping in Conner1\.1ta 
on a l:10560 scale, in then uru«ognL,;ed Dalradiao rQCks on the north s;lde of the 
Twelve Bens, whlch had not bet-n examioed (or nearly 70 )'e-.lt$. He beC'aOW 
increasingly Interested in the structural and h .. "Cton.ic geoJo&)' of metamorphic rocks, 
and wai. ltelptd cn0tm()usly by Cill>erl Wilson, (who joined IC from Reading In 1939, 
being appOinted by H. H. Read, who followed ~well at 00th Uvtrpool aod IQ 
particularly in appreciating the value of sm3U-scale fokls and lineations in indiC'.\llng: 
tht' 1.i.rget•scale structurts. Shackleton's fu,;t pubUshed work (1940) w3'S 'an ins.pirvd 
contribution' (Ho0andr 2001) dcn-.onJ>traling the owrtuming ol &otne ofthe Silurian 
succe~on in DinMle, South-western Lrdan.d. The techniques hwol\<ed, that of 
asC't:'rtuining way-Up from kdltoentary structures, (including aoos-11tratificalion, 
grad1..>d bt-ddillg. ripple marb and desiccation cr.1cks), combin-ed with the u.se ot 
deavai,oe-ot."<kJjJ\8 relation.ships and mapping the strati$fUphy and fokl hi.nges, were 
to subseq·~ntly form tht basis {Of severaJ of his most original contributions.. 

F-r0111 194().5, as part<>( the wartime l!ellrth for stra12gic minerals a.nd gokl, 
Shaddeton wa.u. gt()logist in the Mining :u,d Geological Department o( the K.:-nynJt 
government Ht-mapped the Nyeri, South Nyanza and Mtirdal map slteets, the la.sl 
two being iMmense areas, ,md published reports 10, 11 and 12 indudirlgstudies of the 
MJgnri gold belt. On many occasH>1ttt his, physical prow~s nal.'T'Owly saved hlm from 
de3th. lrw:luding being d,3rged, and d1.."l"J'IY 8(lted in the thigh, by a maddened 
rhinoc-eros, Jn 1945, following this ho&pitalislng lncidem, M retumed to the te-aching 
staff at JC. but by now, Africa was a magnet to him. He rttumed v.-ith tlu.• J947 8rilish• 
Ktny~ Expedition to ntap 1n detail part of Ruslnga Island in take Victori.l (which h(td 
abundant anthropoid remains worked on by Dr L. S. 8. Leakey), its romple>r: Miocene 
volc:anics (which. indudt:d melanitc ntphelinih~). and also much of Uw surro1.1.1\dl"S 
Kavirondo ruo V11Uey in Western Kenya. Although the pro,ni&Cd petrology never 
appeared, ttw .stratigrophy, l)tructun.-aod tet10nics were c..-ompleted with remarkable 
speed for a man notorio.us kir b'ltdy publication, being read to the G-eQIQgical Society of 
London in NQvember 1948.mdpubli.shed in 1951, 
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GEORGE HICHFIELO MORTON, FOUNDING PATIIER Of TIIE LG.S. 
By Geoff Tresise. 

George Highfield Morton was born in Uvetpool on 9 July 182.6. tie was 
educated, 6r.U at tht Paddington Ln-slitule., then at the Mechanics ln.<1titu1c in Slater 
Street and finally iJI the u .. ,crp<>ol (n,titule in M"unt Stteet. 

By his own adm~i()fl, his school-day interests were limited fo .. li\'ing things 
in ponds"'. h wa:s not until 1845, at the age of 19, that: 

I purcha1ed 'Knighl's SION of Knowledge' becaui;e there was an article in it 
entiUed 'The MineraJ Kingdom'. '&fort' I obtained the boc.)k lhl•rt did not 
seem to be anything woct11 my attention.,.ilthovgh time huns heavily on 1t'I_)' 

hands; but as soon as l began to rl"ad th~ pagts on tht G:ologjcal HiSIOI')' of 
the Barth, a i:hange came over me, fur I had found a .subject ol cngr..:>M:ing 
in~rei'>t, SOll'M)"ll\lng wnrlh 11,,.ing fo,. 

In those days there were noSrience: <laS$t'$, .and few Tt-.xt~buokl! oo Sdt'rltilic 
subjt"'Ctt,.so th.1t a youth 0\11 of the Society of Scientific and literary cirde!I 
roukl not cat:iJy find out w·h.,1 were th,e ~t wOtb on ~ogy or Natural 
Hislory. TheonJymen in Liverpool whorould tell the name of a f~('lr 
mill('ral ~Ii tht l_;,te Fnmd11 Ar-eh.er, a surgeon of RodneyStreet, and two 
de~n;, i.n such specimens, Mr P.P. Marrat, and Mr B.M. Wright, and I 
<.lbtalrw:d my earlkst i.nform.ition from t:lwm. 

Morton begM to colk.-ct minttals, foe.sils .md sheUs, and c,,.·cr the n.ext 40 
yea.rt!, h<i built up o,~ ()f the la.rg:e11t priYate coUedio~ in the oountl')-'• Prom the start, 
he seems to ha,.,e been ad.mirabJy ml,,'thodical. Afitr his dtath, hi$ daughter wrote: 

Every sped.men in his ooiledion, which contained several thousand objects, 
was numbered; each had il5 ploce in a $mO.ll t.lrdbo..1.rd troy oo 1he Interior of 
which was recorded. the name of tilt-specimt11f the name of the pb:e from 
whence it came, the date and other information. And then in c.,t..llugucs, of 
which ht h:1d duplicates, the same description was entered ~ith ~eh 
wonderful 3«'Uf'1()' that enabled him to find any and every object without 
trouble_ ... 
All the specimens were as nearly alike in size as was possible; the little ITT)"$ 
th:it oonh'lioed them were e.xactJy similar to each other and he made every 
one l\imsdf, His cabin..-t:s were O'Wld~ to his own de$lgt'I and were ptactiC3lly 
dustproof. l\?riodiadly he went through each drawer, somctimr:11 n:armngin.g 
them 0c changing them foe beU,et examples, and at the close of each 
examination hi.' recorded the-fad in his notebook kepi fol' tl'31 purpose. 

In J8491 MOCtOI\ set 1.1.p In business as a house painter and decorator bai;ed in 
LondOfl Road. The following year he married 21-year old Sa.rah M.-roft but ndther 
bu.sintM: nor dom('S:tlc a{fo.l.1'$ oould diminish h.it inlerest in geology. 1n his old age, he 
wrote: 

Ourlnga.ll the year$ of business activity, and ol birth,,.1narriagesa.nd deaths, 
and ol domts-tic plea.11ures and pruM, "11 the lei.sure lfmt-W3$ appropriated to 
geological purwit5, induding study t1f ham\' ond in varivmJ part$ (ri F..t1gt.a.nJ 
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Al JC he lectUJl'd in pctrolog)', tn(,)$tfy me1111.0Qtphic pt"lmlogy. Ak>c Trenda.U 
writ~: ;'fo me,asan 1~19 year~old umlergr:i.du:ite j3t lCI, th~ best slngle word to 
dt:8(ribe Robert'slectutts is "inspirational." Hb .-irri":il was like a blast of 
invigorati.ng fresh air aftff thc rat.her ~d;agogknl styl~ of most of the other staff. l 
sup~ he had a <,()-minute slot for his lectun.-s in the offidtil timetable, but he would 
stride in with a pile o( reprints, .-ind would tolk informally and fluend)' about thl.'ir 
cv,,tent,, rw:it uncommonJy for90 minuks or ml)re.. ( listened with ab:;Qlute attention, 
not noticing the f13S$..l.gt of lime. We fell that we Wl.'rc being initiared ~ ro,workt>ts 
a.I the coolfaO!of geology,and ln retrospecl th3t is because thal WM how he 
s1r,1chutd his teaching: I don't think he wOr'ktd frotl'I a pl::i.nned sequenC"e of lecture 
n(•tes, but swept up from lus desk whatever pa~ci-ht: happened to be reading at the 
time and used them "s a basis for his lecture. He expected the complt'.'te dedirotioo 
from his stud~nts that thh~ approad1 necessitab?d, and I c.aJt d('a,ly r('m<'tnl>i!t hi~ 
comj,1g in with a th.iddsh work by St'dtrhoJm ''On1 g.ranit och gneis..i;"--.utd saying, 
mon! or k-$s ''You shoukl read this-you1J find the SwcdJsh quite e-.asy lo unde11itand 
as you go along". It was the same wilh German (Niggti) and French (Lapadu• 
Hargues}-we were expected to tackle t\'erythlng. Of course, this was not a fonnal 
course in "p!trology" atoll, but a series ol seminars among t'qt.i:lh ~bout the way 
rocks ate formed, alte.l'f:d, and dcfunotd-all as a basis ror understa.nding how Ow 
Earth wo,b.. This ,vas l'l!"flec;ted in his final ~m paper for the ~t, wh.ie,h star1·00 
unusually with the rubric" Answer qul.$tiOn I or any 5 othtrS". Question I was. as 
nearly as ( can recall the words: "Corn.~re lhe petrology, mt.'·tamorphism .tnd 
k'<.1onil.i evolution of the Alps and the Srottish HJgh.ln.nds" (A. TrendaU, personal 
communkatlon, 19 Ma,ch '1002). 

Shadde,ton's at.ilitit$ in sysl~inatfo instruction, particularly 1t art ef-em~nt.ary 
~vt'-1, 0I' his te3ching ol those who were weak,<>t o«hfr than keenly-absorb..-d and 
highly-m0ti\latl·d, Wt'N: much poo,er. The lack of fonnal organis.,tion to his lectures 
made learning tn0l'I? difficult for wch 5tudcnts; aloo he was a.lm()St disinterested in 
thQSe who were not keen to learn, as he saw no reason why they shouki be forced to 
doso. 

Shackld(11i eoe.rgeticaJJy plunt-ed into mapping the Dai radian rocks of Fanad. 
Co. Donegal and u:sffl tlus ;mitt fo, rome IC mapping classes, and, :iu~quently, 
Liv(•rpool ones also for a time. 

In Oc1ober J~8 Shad<lttOn be~,ne thP. Georgt> Herdman Profo:s.sor Of 
Geology at Uwrpool Ul'\ivel"$,ity, rollowing the short, i.tl-futed tenure ol F. Coles 
Phillips, who resigned in t:rea?mb<>f"1947. Lronlcally. Shaddeton wai; Uw ~xad 
oppo6ite of J'hillips as rep,.1.rds dedication to f,eldwork. The Department was semi• 
moribund afttr the war. Shackleton rapidly bullt it up with the appointment of 
outstanding. but often t"Ct-cntric:-, st.:aff and enll')' into new fi..-lds, tioch .'IS 
:;cdimen1ology, geochemiitry i.\nd goophysic:,. The last program.me cvtnha.11Jy 
culm.iru,tf..'d (when Wallace Pitcher h~d su~ed Shadcleton in the Chair, ;,uid i.n 
coUaboratioo with Professor J.M. CasseUi; FRS), in tl-te establishment of the firsl 8Sc 
degree in geophysics to be offerectin 8rit.1in, ShaekJe1on·s rei;earch now embrnct<t 
mapping fo.ntad and Connemara; drawing long N-S sections down the \'l(.'l>t of 
Ireland, which wcrt difficult to inb?rpre1 befO«' the tcrrane ooncept was known and 
so were ne,,1."r publlthed; synthesising the O\'erall strudure of N. Wale!> (1954); 
rc-vr$ing Gteenly's {1919) interprot.1.tion of the sttatigraphy and structure of Anglesey, 
and M.1tle_y't (1928) ides on the strud:url:' of SW l.leyn (1956a), both the lattc.::,r wit.h 
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"whoUy novel lnver:s.ion of orthodox assumptions'" (George. l970). Most impent,nl ,,r 
all, hOwe .. ·er, wa!I Shackleton's unm,.•el6ng of the ~trudure ol lhe Highland Border 
compk-_11: in &utta.nd a.nd, In particul.at, the downwatd facing direction {a term first 
applied by him to the din.'<:tion, n(ll'm3l lQ the fold hinge.line, along the axfal plane in 
the dirc.."Cllon o( )'Ounger beds) of 1hc Aberfoyl-e anti form. The essence of th4;' Wt he 
h.."'td deduced by Easter 1952. but oom1Nkationi.de.layed reading the jXlptr until June 
1956 and publkallon until 1958. This wor.k was pr0mpted byShaddeton's pe.rttpti\-e 
rt:alisation of a fum.lamrnr.tl in1;t,n!li:s1tuwy in the: previotu we>rlc., n.a,nely that major 
antidine! in the sou them l)Jlr.:id.1-a.il rocks were erroneously s1..1pp1)6ed to face in 
opposite directions. Corn .. -cting thi$ not only h.ad profound implk.,tioM for the study 
of the Tay Ni,ppe, but the methods Shackleton lnlroc.l'uced opened a door to t~r 
WOtkt-wide application, Mdshowed 1he fitllacy of U$ingdl'.iv:age-bedding 
relatk,nshjp:, to deduce way-i.!pa.s distin<:t ftoiu lhe pooilion$ of fold hinges. 

Shai;kleton'sabi.lity tode-teet logical error in geol();b'tc.al rn:ippu'lg was 
remarkabae, a.s w.ii his tne.rgy, and dedication to fidd &\,"'01,ogy under almost an)' 
ph)'SiCll discomfort. Hhl bi.ggt$1· ('Ol1tribution.-,, were mack U\ tl\e field al, or often on, 
the: ouh:rOp; in aitkal discussion after the rtadins of papers; in late, and very late, 
night di~(H\S;and by <hoosing to put $tu<.h?nlli ,,,, crudal areas, the: full 
significance of which 1hey t.hem~IV't$did not alwa)':S·.:ippredate. For the best 
students, this provided., marvellous training, but for the poorer-trained or less well• 
motivated student, it could bi.'-;, dl$.'1Sl.t>r, as they were expectc,d to h!ac:h themselves. 
Sh.11ckleton suggested m,;,urch projecttl to, or formaUy supemM:d, liO many 
postgradu.ih.-Mu.dents that, with his wOJ'kload, 1011g periods o:f benign Mglect wou.Jd 
al1ernat:e with sessions of tJ1ough1ful ct05s-examination, infor.cned suggestions, aud 
renewed inspirution within lhe stttdent It has to be rtmem~red that in the 1950's, 
the 1radition.al f'hD {in which the student completed n:n t1diril~ indr.pirntknl pa•~ <J 
toorl), was rapMly bang repla<i:d by one In wlt~h instruction_. guidance and regular 
supervision ~":Jmc m<xe and more important and, U\ this respect. Shad.Jet On was 
best asa tradition;.ll 'supe.rvisor'. 

ln 1955 Shackleton started work in Spai.it, but although little o( tJU& was 
pul>ti::-hed, what was high.ly signifiQlnl e.g. Ries and Sh.1cklet@n'!I (1971) synthl.$i! of 
the ,trvdure Qt the Northwest Jik't-iM Pt>ninsula recogni.scd k,r the fltst time a major 
(> ISO km of movemcr,t) Folded thrus1 of l>tccambrlM comple-xes onto Sllur~n 
scdimentti during the Hc.rcyn.fa.n 0n)8e.ny. 

He was weU kn(lwtt for contributing to discussloos after the reading ol papet1t 
b)' asking penetrative questi()ns whkh revealed fundamenial t-m.-:n or by proposing 
alternative intcrplt't.atic>fli which the authors of ~ p.,,pe~ ha.d usually not even 
thought of, still less evalualed. Of his many ('(IC'ltributions to di!ICUSSiorls, that ol'25 
May 1955 after the reading of H..H. Re..'.KI a rut O.C.. Farquhal~ \Jif°.,6b) paper on the 
Buchan antidi.M of Northe.lst Scotland \\'<lS typk'\'tl. In a simple, rou..ghly--drawn 
s~k.h, he linked lht overturned Huntly ba&ic m;1ss with the flat Cabrad1°lnsch body 
and the Haddo House and Belht"'IYie intrutilons to pro\·~ a structural &ynt.he$is: 
involving a 11ingle she,el of basic rock. fotd<..-d ;.m)i.tJ.d Ule Tunifff syndjne a11d the 
Buch:.H'I antidine. This thCOry d0tnlnaled wont. on these inttu~s for two deaides. 

The synthe,ls c•f the broad sv.·eep ofShac:kJeton's briU:Sh 31'd Irish Cak>donidc 
work Qme 6rs-tly, in his gr\\Scpof t.he Tay Nappe and the recognition {with C. Kil.bum 
and W, S. Pilcher} in 1965 of tht'.' rontlnuily of the Portask.1ig BoukJer Bed from NE 
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Scotland 10 Connemara, and secondly, in .1 remar'k."l.b1e paper wilhj. F Ckwcy i.n 1984 
which linked ttw: C11e4;1on.idesand the AppaJadtian5and in which Sh.addeton•5 
detailed knowliedge, aocumubted o,·~r 50 years, of tht- 8rifuh and lri$h Cal~donid~ 
was synlhesist-d., Souu;: of his work, like lhe study of flil.n.Jd-whkh wall p.,l"tly used 
in W.S. Pilc:her&.A R. Berger'i;(Im)comp~tlonof Lhegeologyof Done~l-WM 
n~ver romplett'd Shaddeton's study or Connemara dl.'"ve10p('d into 1he detailed 
mapping O\'er long distances of very thi.n intrl1.".lte :md tightly folded suoo._""Ssloos, 
whkh was not hia forte. Neverthe~ his coverage o( the rel;)tively rem<lte, high, 
quartiite mountains of tht iwt'lvt Bens was magnificent, and tnabled th(' work to be 
e\·entuaUy o:m,pleted, after over 40 ye.i15-, by rolJah(lrntion with P. W. C, Tanru:r 
(197')). 

Shaddeton's forte wa:1 n:J;iunril S)'nthesis ot the tcctoruCf of ,ut,stantial pieces 
of the cru,t, based oo t~riticnl examin.1tion in the Atld o( 1he crudal s.tructur.11 dosures 
.md lh.rusts. tie: had tht-critical insight and vi.sion to stt the problem, the dedication 
and phy.sicaJ e!lergy to collect the evidt'n<!e, the imagjnatiQn to dedutt the solutfon. 
and I.he discipline to en.sure that this S<:>lution was really co1;npati~ with all the field 
evidenct', It was not arm waving. lie would go to immen~ paim to er~ure that any 
apparen1ly conJlicting evldtn(e was resoh,'ed be.fort' p\lblic:-01lon, he.nee the 
publication delays, which were 3()nlttirne; eiaKerbatN by his lk.'l!min.g LO!IS of lntete!II 
when lh(! pl'(lblem wa.s solved .ind otht-r problems preS6ed for .attention or solu.tion. 
He was notoriOl.1$ for undertaking fieldwork in new Br«IS while still having 
uooompleted studies iel~whc:re,:i.nd (or publishjng little but knowing much. For 
instance, hi& work in Spajn started in 1955 at a t:h~ when his uncompleted work In 
Rusinga Island,. Donegal. Connemara, the T'ay N.ippe and liig:hla.nd Bonk>t, and his 
still unpublished PhD study, all should have had priority. 

lo his lirst decade in theCNir in 1.iverpootit was common to liitd him 
running from ont meeting in the University ro :mother or bounding u.p the stnirs 
two, an<I e\'m tilt«, ~lf! ~me ~o ttlt'.' departmt'ntal library. With his craSID' fott, 
charisrn.:1 and virile figure, he inspired a.n ac;tonishing numlxr of studerH$ to become 
gi;,ologisb, and he made thcCtolugy De)X'lf'lment strong in field •tudi,es; e.g. the 
writer spent 21 weeks Jn the field in a thttt•)'{'4r de~ Q)W'Se (16 weeb field 
mapping in fh-e widely-differing locations and 6 week:s un tx(urslooi;). The field 
dass-;.-s ht' lt-d wete Ot)nltally cho!.en so th.'11 lhey contributed to a n:St"ar<:h probl~ln 
which he wa.s working on; the i;:pin-off to tht- better students was involvement in 
k))vh,g lhe problem and the. k,\.,:,wledg.e lhat this was not .1nother ol'l·n?peated 
~xcursion bul one wht're even the leader was discov(•rif!g the ground. The lci;s 
cnthu~~%tk students suffered from a bclc: or systematic imtructiOll, Shackleton 
admired Str Edwt1.td Bailey and like him,conl.n1on1y wore shorts, :sped up 3nd do\\rn 
tht topography and .ippco'lCt!d !letmin;gly tireln.s and oblivou, to the elements. Long 
befort' unh't'rSJties developed paranoia ;;,l,out safety in fieldwork,Shaddeton would 
nonchaJand)' demonstrate 10 inany what was on tht." 'in3~Stiible cliffs' marki:d on 
thdrm.-..~. 

He had a phenomenal .,blllty to consume akohol for much of the night, 
remain romp(fS mr,1Ji1 bul be first,(iut tn th.e field, and the most aw11ke, the foUowing 
morning; ~ proficiency that he de\•~~ much more in hitl lakr ytors a.s Prof'essor 
than in his eMli.er one!t. He wMdiilin~res~ in power, wealth or J>06Sie$Slons., quite 
oontenl with a batte-r«I old car and hom:-d by Afric;an drl\ing, he would drive (it$t on 
rouKh winding roads, survh~ by quidc split-second dedStOns a_od promote the 
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dcwk,pr•nent c,( !iteely nerves in his pa&$t"n&',•J:$. Co,16.idering he distibd 
administration, the llep.'lrtine.nt was moderatcl)' wt'II run because he supplied the 
vi:ltt).11 while Dr J.C. Harper made it work, Implemented the paper ihuffilng a.nd 
acted as the frequently•nttd<'d llfebost when abSl!nce, forgetf\lloess, tardy response 
or sht.oer devilish indifference precipitared a not u11oouunon oi.sL'i. Knowing thf! 
,,aJul' oi. bdog able to undertake che-1.ruc:.al studi~ of rocks, he wangled Sp(dal 
chemistry pni(tiC-31'S ror geology student5 taking chtmistry so that they we.re taught 
the rudiments of rockaMl)'sis by J.P. Riley, then in tile Cht'mi.Stry Oep.,l"lmenL 

ru; a ll!ad-.er In Uverpool Shackleton was indifferent, indeed poor, in 
:sys-terru.ticelementary instruction, as indlC31ed above. Howe-v,cr, al Honours and 
postgraduaR' 11.lwl his lllumloalioo of the Lewisi.m, arid Dalradfan rocks, the strud.urt 
of~ App.1lachians, of the crossed o~i(-belts in Africa, the Moine thrust belt, etc. 
were immc11.l!ely stimulating, not least bcraus.:-he focused on the unsolvtd problems 
raiSl-d by the focts he had outl:iru.-d, w;ually with a ~ologkal map$p~d out and all 
grouped round. 

Shaddeton w.ts un((>iwentlooal in dress and habit .u,d many stories were 
retold of nocturnal incidents, and othcn, such M leading a British AMoi.iatio11 
excurliioo in which he and Sir Edward lfailtv Md & kw other!i-were so fur :ahtad or 
most of the p:uty 1hat the)'wereab1e to plu~gt n:ik.id in1ot:he-sea and re ... ,wearto 
i;urprise tht catA:hi.og-•up rearguard. He wa:i :unlable and had a sharp t;en.tiC of 
pudcish humour, oftm pn:fmd by his habit of quizzically r~.l..tli.ng both eyebrows and 
projecting h.i, lower lip as you spoke, and before he. replied. Nonna.Uy couneous 
and kind, as many h:tfmer atude·nts have affirmed, he could be quite rude and whilt­
quick to praise good performance, he could be $0lllting and out&-poken)y crltkal, 
especially of wMt he oonsiderOO to be untt'nable but alM> of the mediOCf\'. He had 
I.he ability to illurniuate whal we ctidn't know and then ask. for. your50l'ulion in a tone 
tha.t wM not that ol an ex:ami.lll."r, hut o( ~e who wanted your he:lp and 
con!iidcn'.'d il possible that you might h<1~ the an:iwer. He was inlltinctivtly 
permi.ssive in his .ittitude and response to the brhaviour of others and himself. Tall, 
le.m, strongly mas<ulin., and possessed with 1t'fl<1Wntd physicaJ prowci;,s, ht' w:.s 
highly attrJ.c:ti\•e to womffit but constil'utiooally and pcrsiskn:tly unfaithfuJ to them. 
Al,>o\'e a.U, he was unbttligi!fenl1y tough and dtdiaile<I to geoJogical 6cld•reSMrGh 
and many i.torid proving this could br inclulied. I recaJI him plunging na_l(ed Into a 
mounta,in stream on a bitterly cold pouring wet day, at a.n elevation of nearly 2000 
(eel in Connemara, to successfu.Uy tt"tri.t\'e with hi$ feet a dropped hammer in a 
gorge. WaUacc Pitchr:1' remembers following him with a hammer, swi.nuni.ng out 
from the base ol the dil& ofSc:arba toe:Xilmine, nakl-d Md blu.e with cold, a rock in 
which 'worm tubes' had bt-en ~por1.ed. 

The extent lo whk,h S.haddeton was a penetrative original thlnh-r outslde o( 
field g1.-ology is a matter ol :some cUfforeo.<e of opinion. Tht.'Tt" is no doubt that a 
coroUary of befog a dedicatt'd fitJd.ma.p:J)(:t I$ the bctie.f that th~ :iosv.-er probably lies 
in the fidd,if itcanbe rerognised. 1'hu5, ~ was a tendency tothir\k ll'131 
enlarging the ;;,,rea ooverOO would provide the solution-it woo.Id :dways be round 
the next hlll. Consequently Sha.cklftoo's ioternatiroal reputation and his renown 
among those who did nOt know him personally ffl inferior to many (such as Norman 
Bowen oc Arlh1.1r Holmes.) whose writings Md theories haw been re.,d world-wide 
by many and di.scvssed and argued .lbout al aU lc!V(']S. This was partJy bt:ca11tlf' he 
was not I) prolJfic publisher, and p.1rtly bt!cause he did not have a comparable theory 
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,.hfft> w1!'re m;rny good e:x.amples of longitudinal sections of these foe;sils packed 
t~"ether, and a smaJJ cave t;we us a unique 11ection into the he.irt of a reef. The mai.n 
rib of rfffal li.mestone here was 1?lm0!it vertical. A fossil collecting frenzy got under 
way, whidl higher up in the succession y>l'klt'O ;ttOCl'ttnnids and abut1dant beautiful 
small N1icrirstrr in fri.,ble, nOdular limrStones. 

1 Oduber 

The nigh1 was spe-ot a.I Sbelll.a, the Roman city of Sufetula, which wa.s thl'n, 
a,nd still is, in the cen.tre of a rich OUw growing rq;ion, The 6ite and museum Of)E!fled 
.11 7.00 am so that :an e{t.tl)' star1 was possible. Th.is is a stupendous sitt with 
magnificent remains, particularly the pa\f\'d fonuri with Its t.l\rtt temples of the 
St.-"COf'ld century AD towering ove.r the site, entered through tht Antool.n.e Cate; the 
remains of an oU pre$$; :some be~utifol mo68iCli in the balll.$ and temples, and the 
triumpNJ Dlodeda.n arch at the rntrance to the city. 

From Sbeilla a chain o( mountains runs NNE.SSW, part of I~ Atlas suit~ of 
Alpine orogeny. The mountain edge is mill'ked by the Cretaa:ougfertiary 
unoonfurm.ity. While: soo,e engaged in fossil roUecting (bivah'cli, ammoni~s. 
gastropods, echinoicb, o)'!S«'n), othM followed a falrty ittrenuoui. up. and down trail 
fM a kilometre or tv.·o southward!! into tht F~hde:ne beds (Cenomanlan). 

Running parallel are the Bireno limestones (foronJan, AJeg Formation) 
forming a sharp ridge steeply dipping 50ulh. A small Roman quarry hcrl.4 pruvid~ a 
convenienl gap through tht ridge. 'rlu& quarry pro\•kled rock for a Roman aqueducts 
scheme, remains of which could be seen be.low~ unfortunateJy recently ruined by a: 
modem irrigation .sd,cnw, The-~ we.re dense aocurnulallons of oncolites (rolled algal 
.t«umv,IM.ions) in the Bireno bed5 here. The walk t\'1'min11tcd with a $u.petb vliew 
w~lw:irds 0"'t-r a spedacular unconlonnity al the mounhnri edg~ i.-illl\ the pl;\ift 
acting as a backcloth. Oli.goetnt/Mi0<:ene beds (N)rtuna Formation) lie al a hlgh angle 
of dip upon CenomalUan rock.II, ~ t~t the whole ol lhe Campanian and 
Maal:ICrid\fan is mt!t,;ing here. as wetl a:. the PaW('()(:(>rw and E.oct1,e. 

Over forty ~tes had now bttn visited in fourteen d3ys arid our last d.ly ended 
in the area around El Houa.Nb, where ~here has been extensive quarrying of th1: 
ma11si\<e dolomites of the Nara r-ormation., whidt in centraJ Ti.lni5'8 makes u.p fflO!it of 
the Jurassic. So mud, qu11.trylng in fact has taken place that a Sl!ri(~ ol ~· hiUs 
~twe-en the plain and us has b..-en «>mpMtly rtm(wtd, A fine rrodsid.e section hen'> 
prov.kt«J an appropriate OOd:ground for a photograph of our tw◊ ~de!'$. 
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fnt;"3M o( a 2metre high ca.u~way_, built -Originally by the Kom.-i1!!, fn)m It, the~ were 
k-vt'ral ml.rages shimmering in lh<'" hr.&t, The i,t,sence of recent rain aUo,...-eJ us to 
walk o,rtr the surface to study th<' evap<>riWS d~pooited under sabkha-tyl)(' 
ronditious, The leader dug a trench through thi: upper aUuvl.a I layers to show us the 
underlying i;t"l}t. lg11orins the 'camels' apparently turned, like 'Lot'i: wife, into salt for 
the benefit of tourists, we wnlked treCJO!i6 1he surface noting ~ wclJ dtV\'"I0pl'(I s:i11 
polygor\S and tepees -tht-sah lifts up forming 1,ong $lnuous hoUnw ridges or drdcj,. 

Al ~nd of causeway, looking llOfth Wt'.rt' i'I number o( mountain rangt"S 
nm,ting W-£ wh(!"I"(! lhr fokfod rocks ha\·e been twisted round piltalk."I t\) the rnargi_n 
of tht ~t.1\1\ra.o platform. Tiw route took us u.p inlo lhlii moun•tain edge, arri\'lng at a 
view on the mountain rOOd. a.J)?ro."lChing Tamerz.1 on the sou.them boi.indruy of Lhe 
mountajn range. 'fhe edge of the m(luruain front faces over the Chott plain. The 
stt~ply dipping 1'()Cks can be- SL>en fo plt~s to have bee!n back thrusted over 
themselvl.'$, lnland, there was a view of scxaUed 'cht"\'r6J'I fold$', ....,hich we.re in fact 
steeply dipping, alm06t vertical, gullied strata, highly misleading: al 6t$-f sight, ii 

tl'xtbookt"X.unpJe ,of the influence of relief on structural outcrop$. 

The ranges are cut by a number o( la.i1tastic gorges such as the on~ at 
Ctu.>bika. 16 l<l!omc:tres ~outh ot Tamerza, a rt--gion made f.tmous by the film 'The 
English J).itk-nt'. This Bel'ber village along with the ~·o olher:S was destroyed In a 
thrtt-week period of torrentiaJ rain$ in 19691 and 00W the n>-.mains st.md dest'fb.'d.. a 
~markabl~ 'ghost village'. Asa result of the cxtraordin."lry tltnl'&&es tt6ulting frQm the 
AJpinc movements. in the &idt.'$ of the gl)'rge w-t>re ~pectacuta..-\•ertkal beds, thro.sts:, 
cut-outs, a.nd over(olds. from the higher re~c:.hes C>f the gorge was a spectacular view 
of th!! &:,,ordt11v'P.ocene unconformity. 

30 Se-pte.mber 

0\ 1entight wu sptnt in the o.1si5 town of Tozeur. I.I'll this repe>n a oommon 
Ught were :.tenm ,.-ents venting from hot water a.rlt'$1t1.1i wells be.low, and soon after 
leaving.. we s.toppt.-d to inVf'Stigllte ,011e with a cooler. 

ir.wdling ,,orthtasl, ,Y"e c:r06.'i4?d the WSW-ESE Casfa fault, iuid it COWd be 
lk.>en that the structures had swung round to dthc-r .- NNE•SS:\\1 or N4 S alignment. 
Above the Sidi Kh.tlif beds, n.re lhe steeply dipping (to Ow north) Meloussl FQrmatlon 
deposited in a shalk,w marine aht-lf. A very rough road took us up into tht" mountain 
n~ into lhe Boudinar formation, with <rOSil bedded AAnds repl't'Senting Ruvinl 
<.OOdHioris wfth braided streams. 

On the way to the next ridge, ....,._. then crosse:>d a large ancient dry 
agrkulturol plain, with 5mtlered farms and hamlets Md lh'°ir characteristic flat­
roofed, windowless, day or slOOe hou.c;es. Children came running out lO greet us as 
we p_lS.~. A notable aop w~ the hugt' prickly pear ~s. which grows up to 
several metres high and Is used for hedging as ,...,..u as for its f.ruil. Heaps of tobacro 
lcavt.'$ lay drying on the fields. 

Jn tht Ojcbel Mctfeg on the saolhwest 6a.nk of o;~bcl Ktl\1.r,we stopped to 
ih>dy retfs of lhe Merfeg Forn1:1tioo (<:arnp;wan~Maastrichian) ~ith spectacular 
rudistids, l.:trgt> f..'Ol'Al•like, aberrant lamellibrandu ("mdudli1g Hippurile.s and 
V.aoeinales), aboresccent acxumufation!I acting as sediments traps and reef builders. 

'.l<I 

10 propound rather t.h,.,n ~, !IPl'ie~ of, a1beil i.mportaul, solutions to particular crustal 
situMions. GravitatioNI $1.ldlng. e-.g. as a r.nec.hanism fOf em.plnd.n.g the Tay N.appe, 
~t>mtd at one time tointert':!it tum ,o much that he might ha\·e d4.'v\'loped the theory 
in !Omt detail because ofit5 probable wide application in tl.-'donks, but tlw L-:111::1,1 
pos.sibility 11('"\'et Qlme to t-ruibon, nor dkJ tlnOlher interest, in how o-<'5$l-d--Orogen.k 
be:-lts developed. SMC.ldeto11's mall, in8uenet! was by word of mouth in the field 
foUowtng his discemmt<nt of some c:rurial fearure, O\'Crlookl.-d or no1 even looked-for 
by otht1'$, which enabled crilkal intt~n!tatlon of the structure, 

In t 962, at the3gt of 53, Shackleton resigned fro1J'I his ~i6on at U,•crpuOI to 
become Proft'S.~r of Geology in the Uniwri,'lty of l.eeds and in ~ Rt,seard, fnstinue 
o( African Geology, whlch W. Q. Kennedy lu:<1ded. With Kenned)''s reti.rtmt:nt, in 
196.S, Shackleton became the Profe~soriaJ Directoro( the lnstitule until he too'retirt-d' 
in J975, The call of A/rim and tht oppo,·tunity to bl' funded for 6c1d work there was 
what had attracted Shackleton to l..ttd.s, rather than the well--e!>tabliliht•d DepllJtmenl 
that it was with three ro1.m;ework MS(s (geoc:hemisuy, gt"Ophy~ics 11nd ensinee.ring 
geology), iootopk ktdlitLes, a large undl."rgn'lduate and postgraduate i:nrolment and 
s.ubstantial acoommod.11Son. Shackleton., who was also d~rtmental head, 
introduo:d staff meetings. wa.s always t'pptoachable and amiable :ind got on wry 
welJ with tht student!! who responded to his informal manner. Ht>-k<l a Vi8')'0US 

programme of nt'ld rerean:h in Afric.a, partirol.,rly East AfriC..1, with ,tructural $lud.ies 
acros.s <lrogenic belts in T.anzani.ls Zambia ,1nd Malawi; majC>r s-tudies acrost. tlw 
Umpopo Belt and the Ard'lat>.an h-ree.nstone bt11s of zjmbabwe, ~wa.na aod South 
Africa; and later, post-'retirement,' worked in Egypt, Sudan and Kenya again. 

Sh.aL~ton was not one (or sm~fl t1lk or c:lutti.ng up Oin.-<t01'$ of Geqlogical 
Sun•eys in si:ntut, con,fortable offices. He would arrive from an ovtrnigJu Right 
ready and drc~ foe field work, and expect tc'I be oul looking at the' r0eks as fast as 
pOiSSible, and for as king as fea!!-i.ble,, providing an insplt36on to those who ha.cl 
lilo.i;std aw~y fQr mpnthsL1f yL"a[!. i.o the bush. However, he did not ha,•e l.tw! 
industrial fund-raising and business abiJitict; of Ke-nnedy, who had obtatfl\.'-d 
substantial Funding for the lnslii-ute, albeit initially through hi$ chance ffl(.~ling 01\ an 
ain:rafl of Sir Ernest Oppenheimer. About 1970, when the funding of the R('Search 
Lnstittlte was due tobe rellfWOO by Angio-Americ.an, th~ company repm;cnt.ative 
W-4$ alli'1,>cd to h.::ivi: gone back to Londvn with the cheque still in his pocket and the 
i0'$$3W the Institute di'CUne financially. Also, as burtaucmcy spread in the 
Unlvers.itiC&, he be<.lme less eff«tiw Ma Head of Department-too Often away in 
the field doing rt$e.lrch and even wht:n h, the University, his inl('.~I was not in 
commiuees, answeri-ng letters, manipul.ldng return.-., (even his WJw·, W1ro entry 
contains err,ors) Of in wielding pov,:er, but in being a researdi professor, which fs 
what he became when he~ the headship ol the Leeds OepartmL'Tlt o-rtr lo PE>ttor 
G. Harris in 1969. H.t.rrli continued until Shacld;eton attracted John G. R3msay to 
Leeds in 1973. 

From the late 1960'sShi,ckleton attained alm,ost guru status, eiwinplifled by 
the llUmber of younger geologists he attracted, al:mMt like a hvncy-po!, to long. senti­
liqWd, late night and ~arly m-0<11Jng discus.o;_ionii afier the f()nnal meeting$ of lhe 
Tectonk Studies Group. Jn a i;c-n*, his lad{ o(identiffc:ation with nny one lhrory 
increa-sed his popuJarity with the young, .-i_s his respo~ wl!re'far lffl predictable 
than th06e of most men of his age. Shackleton was olway!> open to new klt:1111. His 
imm,:nse c"Xperie.nce oi havlns; prrQ:pi"i11ttly seen .!,O many nX:kS in so man)' ditforeut 
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places from the Arcquipa Massif in Peru (Shac:kleton d ,d. 1979), tht' Precambri.tn of 
Bra1:il, the Caledonides and the Variscidn in €,1r1.)pe, innu,nenble Eai.t and Soulhem 
Africrui Prttambrian and vc,.Jcanic romplext$.. to the rocks of the Hhnalayas a1'4 Fiji, 
made rum an icon of invesligJJtiw f-ftJ g..,Jogy, and gave him an authority of speaking 
about rocks in the fit.old that no otht•r British gt~ologb1 has matched sino.> tht" death (•f 
John w,,ller Gregory in 19'32. 

During his last 25 years, Shllckleton became more and :more inslstent, CIJ\d 
dt·$p0ndt'ot, that Govemmenl bureaucracy, '.acroun~bilJty' and the need to apply for 
rest arch gmnts to c:,l,caJn the resoiJ.KeS to do even modc-st rt"Se"Md, ptojecL'i, had 
ruined the spontandty nt'<'dtd for mud, of the ~t research, and had tr,'l:pped 
scientists i.nto time-wasting grant application prOductkm rather than doing research, 
while at the :;amc> time li,mlting the resources actualJy available for resc-arch because 
of lhe ex.pense of supporting an e,•er-itl(ttaSing bureaucracy. 

In 1970 Shackle-ton was aw.irdcd the Murchi!IOn Medal of the Ceologiru.l 
Society "as an outstanding structu:ml ~•• whose innuence in publislu:d work. i~ 
immen$e but in per,,ooaJ inspiration goc-s far beyond publications" (George, 19'70). 
Shackleton's reply is en: of the few written reoord.c, illustrati~ hiiscru.e of huOlQUr: 
"I may .'II times ha\•e seemed flippunt-i.ndeed one of yQur prede«-sson in the Ch:.~lr 
onct> took me a~lde after a meeting and askOO if I w;:,i dnmk-in my efforts to deflate 
what I felt IO be 1ht exa:ssive formalily of the diso.u;sionts"(ln (b)rgt-, 1970). Much 
better known was his v....-bal summary of Derek Flinn's {1962) cL»:sk paper on three 
dimc>osional de.fonnation of rocb: "Dr Ahrn's attitude to fold3ng wa.i th.,1 simple 
shear wa.s simple nOC'l&.'fl~ 3nd pure shear was pu:re nonsens..-" In 1970-1 he wa.c, 
Royal Society LI'verhulme Visiting Professor to the Haile Sellassie I University in 
Ethiopia, which gave h.im access to the northern part.of the RiJI Valley and the Afar 
Depression. Eventually, i.n 19'/1, his l:(n_mens,e research contributions were recog.nised 
by eJtctlon to a Fellowship of the. Royal Socicb•, 

Although Shackleton formally retired in 1975,. he oontinued researching as 
vigoroullly .i&t"\'t'r, Through his links with tan C. Ca:s&, he bt•~me an Honorary 
Research Proft'$Jt Md the,, a fell()\\' of the Open Unh·cnity. During the late 60s, 
t.M i'Os and into tile early 805, he was closely a&i(l(ialed with Alison C. ru,-, and then 
a1so ,\llth Michael r Coward, e.g. tn unravelling the Variscm structu.res in Southwt'!>t 
England (1982). Ri.s and Sha<ld,tnn, w;lh other, (1983), «rognlsed late Precambrian 
ophioHles and ophiolilic mclangcs o.nd outlliwd the overall struL-ture of tht Eastern 
Ot-sert of Egypt, M part of an ambitious proj<.'Ct to test the isla:nd-arc accretion modds 
of Cass and Sh..lckkh.111. 

lo his il"►,,i Sluu:ldetnn took up windsurfing off East Africa,, and at the age of 76 
)'t'3tS ht! was joint leader o{ il trave1S<! in Tibet, whic:h because-of tht-high altitude, 
roused some of the ~rty to be evacuated to lower ~k-vatioJ,s; but he continued, 
('lbllvious and Sl..~mly indestructible In hls climbing and enthuSUI.Sm for txa1nining the 
r(l(.k!l ln his late 70s he w.u., Vi:$iUng PmfeMOC at Imperial Colk-g< (1965--'). h1 his 
.;,jghtJes l\e (Mtinued working on tht m<'lp cott«tions in lhe Ceologi,cat Society but 
was inaea.si.ngly h1nnpered by his declining eynight, ltidudil'lg double c.ataracts, 
wh.ich he had removed. His last project was as ambiHous as e,.-e,. being the 
compil.31:ion of a sheet of the Strudvra.l M:ap of the World for Northe1st AfriC'..a, lhe 
Saudi Arabian ~ni.nsu&tt and Southern Iran which he was un..<tblt 10 oompk?-te. He 
found more time for art, musjc:a.nd g3rdening in later years. Otis unliktly lhat we 
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wind and much blown sand acroM the 'road' c.:mkd thl" driver, difficulties, which 
they overcame very skilfully. 

At one locality, lt:-.avi.ng the \·chicl.tt on th~ pbln. the patty sh>pf)t}d, alm05t 
Bterally, onto the mountain front and made its way up into a gullt-y 0.11 into 
alternating limestones and shales. Here tilt-evaporitl"S yield superb quartz gtodts of 
invsevm quality b,oken from a bed in the upper pal1 of the gully and washed down 
by floods. 

The drivt l'Onlirmtd and eventually we l'f,'ached our furthest point south in 
the country, ,.,,o'ith a spcctacwar vi._.w ovt>r tht> great sand 9e11, and a photo 
opporhu\H)' of our drlve.1'$ standing in front. Here was the oasis of 6ir Titrtt adjaa-nl 
to the huge dunes. 

On\l lCICality (Ii) the-edge of the sand sea had been for d.ays heJd up bl>fOf'e us 
Ii~ :.1 (":IITTlt, RO$S t.'l)untlng down the kilometres wilh the aid of his CPS, It made one 
realise thal before such days of satellite mwigation, gt"Ologi:,;t:; would presumably 
have had h) erect ll series of sitlng poti for trianguJation or even fall b.ick on the 
techniques ol oce,m na"igatidn. At this hu:nous spot, fossil dunes ha\•e been loc:ally 
stripp('d 3\Y3y to re\•eltl myriad$ of beautiful desert roses;,, situ, lying loosely on the 
b'TOund. Here ls a former playa IJ.ke, the site ol early hominids. 1'he lake oscillations 
are shown by anhydritt layer$. There b mvt.h evidenee for early man with IBkeside 
dwellings and remai~ of fires. Many worked dtcrl flaJ<.ts and cores were round on 
tht> S\lrface (perhap!i l Scro BP) and one member found an arrow head. 

28 Sept,mb<r 

After a night spent at the rompany'5 'motel' in .t destrt pvmplng station, the 
long drive back t(l¾•ards the north rom.menred. there were bc--<'!utiful vk-ws 311 roond~ 
with i.solatcd hills ln tht Upptr Ume;.l('lnes sitting on the ochn."OUs beds. Late 
:iftemoon broughl us to lhe remarkable oasis ol Ksar Chilane, a forincr Roman desert 
outpost. tiot ~ ~ up feedlng a small pool shaded by tamarisk tN'es, wh.ifo 
date palms pro\•ick! shdtcr for a variety of fru.it h~S ~nd vegetables.. Camels, horses, 
cafi?s, shops with staO(S of desert roses outside, and some very basic tent 'hotels' serve 
the tourists arrivi.ng in their four,.wheeJed dri\1'5. lmpressive barchan dun!!& sttttch 
out to the wt:stt:m horizon, the Nlge of the Crand Erg Oriental The joumey from 
here w,:1s long a.nd arduous driving owr and through $.Ind dunt"t swept across the 
road by the storm. 

29 Septemb<r 

Ove.might was spent at Oou.z, the gateway for tourists into the Sahara. ln thl." 
early morning on the tdge of the desert dozens of camels waitl">d for wstom,, and lf 
one was uncertain about risking the rocldng motion, there was always t~ 
oppo.rtuni1y of riding ii Mild buggy ot going h:mg gliding. There is an enormous 
palmeraie here sheltering .a variety of ~tables, and ii· ls the avaiJability of artesian 
water which ha.s made cultivation possible in such places. From such green oases in 
Tunisia come some of the finest dates in the-world. 

from hrrt- we drove notthtastwards into the region of the Chotts a.rw;t onto 
Chott Jerid. a.n immense f;lllt Jake, alrn06t 5000 $qu.llre kilometres. One cms6(.'$ it by 
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days and &.md:t. They were mantled by great screes and gullies, R:'Ua o( a period 
with a much difter~nl dimatt. 

A long drive southward~ took us to the C"Ompleltly i!oOlateJ legionnaire-type 
fort and pruon ,)f Uorj Bourghib.l. White against a blue sky, visible fron, m1les a.~y, 
it standli on a mL--&a, a residu-'I fragmtnl or a teliistlnt unit rei;ting t•n rL-d daystone of 
the. Aleg Formation. We wtn:: rn:iw i,b()v~ the ('.a.a Har dolomires fOf the fin;t time. 

Driving south there is an almost im~ptib)e climb up the succession from 
Turonian to Upper Maastrichtian marked by a series of low ridges divided into 
several lllhologirul uniLc;, including algal limestone lamlnal-e5, gastropoidal faunas. 
banded dolomites, and dnd<'r bt.'dS. Tb(> highest scarp was :particularly distinctive 
abovt 3 featurek?s.s plain. From it could bi!' scen extn,ordinary ring .!;trudurCli, circular 
to eUipscjda.l folds eithtT synform or antifon:n., and of problcroatk origin, They h.1we 
been i.nterpreted as possible giant tepee strudutt$ and even imp.11..'1 crah:rs have Ix-en 
:1uggested, but oot with much conviction. Typically, they are &;.125mc.-trt'S in 
diamdt-r. 

Arriving at our desert camps, tJ,e superb facilities pro\•idt..>d by CCC wtre 
waiting for U$ • 2-4 person ttnts, mobile kitchen, to.ilets, lihowt.'f-S and a terrific st~fJ. 
Our dinne.r b'lble (with wine) w~ waiting for u.s, laid out under Oood!ights. Beyond, 
the desert stretched away into tl'w night under a myriad of stars, 

26 S,pt,mbtt 

W(' dro\!e north, the rood following ronw:nient track.,; and seismic line, 
descending into an alluvial pl.'\J.n. Here an a.ntidinal structure, the s..,,,.hra a_ntkline, 
Pll'I:)' be superficial, disconlll"Cted frOtn the Sahara.n platform which forms i:a stable 
plate below. 1t may be due to the reactivation of very tu\clent fauJts. TIU! b.:,$C" o( lhe 
Upper Lim~tont is marked by a wnspicl.Kl\&l mi!IM'r ~~, n_rt o.;hreous daptonc at 
the foot or 1ht> scarps with ti,lu11 in front. 

A dh•ersion was made to viilit to A stngle 1$0lated nodding do~y,:, low 
prOductio:n weU. Although t>Xploration for pe.::trole-um in Tunisia oomrrwflC'C'd btfow 
the f:int world war, the first discovery was nut made until 1964 at El Bonna in the fal' 
south near the Al&--rian border. Tuidsia~ depoetlts are much 8-tnaller thaJt lhQ!le of ilS 
largt.>r neighbours and production is not suffidenl to prevent ii being a .wt importer 
or pettoleum products. 

There followed a loog joun,ey aCl"M!I a sandy and rod<.y ploon. l1'1e superficial 
deposit11 i.ndud~ wind-blown sand and :1mall dunes, gra\-el pliUm, n.>ttnt Ouvlal 
sands, and c.n:n,J4', a recent semi-Uthifll'd to indurated bfea:io-congloo,crafe. 
o«:asionalty. i;maU groups of came!$ CQuld be seen wandering •bout. Although in the 
middle of no\.l,•tk>tt, the,e musl haw belonged to $0meof\e as _apparently there Are-no 
wUd ~n-.?ls Jn Tunisia. 

27 September 

We h.td a dis-turbed night with a hu~ s.,.ndstonn and the lent$_ fk1ppi.ng all 
ri.i,ght. An early start to tht ~th too\. l~ up to highest b<.-ds ori the platform. Strong 
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shall M>t" ag.,ln such extraordinary intelk-ct, entJwslnsm$ and physical ~m•rgy 
combined with such c:,-~nsive and perceplivt fleld t'xperien«-, ai: field geology 
becom-es displaced by tatdlitt, la:OOC'atory and compultf studiH, He used to say lte 
btl011ged~ not to the computer or typewri1er ages, but to the pn:--"typcwrih>'rage; 
othen; sakl he had a streak of thl' Pl'\'~111.brian 1.n him which in part relltcttd his 
emphasis oo r.:t-.tlning tl'l(' fundamentals of aU Earth Sde,:ic.:e; field geology. 

Shact.J('t()n l)ec.,me a member of \h(' C:ologlsts' Association in 1934, the 
Ct>Ologk11I SOlietyol London in 1938 (Vtre Preiidenl 1966). and was ck.-cted to the 
Royal Society in 1971. Fitt:ingly, he was awarded the, Oough Medal of the Edir1burgh 
Geological SOOety in 1975. 

ShJcklNon was thrc.-e timl~ D\arried and twice divorred, and Mel 6ve 
children. With his flr.Jt wife, Gwen Isabel Harl.ind, whom he married in 1934, h~ had 
Nid)O)a&. (later knightt•d .an(I FRS). Annabel ;md t>enny; with his second wife,Judith 
Wyne.I ham Jeffreys. whom ht• m~rried in 1949, he had Ja11on and Chloe. There were 
no dlildren of his third m,,rri;;,gt in 19&1 IQ Peigi Cwcndolinc M.1,gare1 Wallace who 
survi\ll'd him by oJ\ly 13 days. 

I ~cknowledgt." with tha1\ks information and .issitan<e from Adrian Alim,, UnlvetSity 
of Ll\'erpool M':hlvi!tt,Joseph D. Crossley,John F. ~~y.Jo:seph McCalJ, Wallace S. 
Pitcher, Alec f.1'rendaU, Michael P. Coward, John C. W. Cope.John W. U<>ke, Wes 
Gibbons, Rkhard J. HO'\varth .lod IJ,ose who wishL•d to be aoonymous.. 
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centuries the it1.habitanb; of thtst regions have scr.iped together a living from sud'I 
dry-land filrml.ng techniques. 

2J S4:pttmbtr-

Retuming north o( ~;ar li:M:l.d:i.d~ 6.r$t thirig In the mt'..>ffling. an unsdleduied 
stop w:is in-1de by perm.156Jon o/ the Covemor to a dinU"1.1ur locality discovered b)' 
our leaders Dick and Ross. A lievel hJ.1ltop of Chenini Sandstone was covered with 
desert varnbh fragments. Two lifc-siu-d modd Jgua.nodon5 cm top of the. hlU added a 
rather luane nott to tht s«-nery. 

Staying a.t this stratigrophkol level, the n.exl locality was in crOM-bedded 
sands-tones below the Cattar dolomitl"$ (Turonlim). Thi.s WM desfflbrd as Lhe best 
dinosaur kx-aJily, for dinosaur frilgnM.-~U' Wei'(: wal.'hed downstffilm from the 
Sahamn platform and are now found in friable sand$ and aha.ndontd d\anne.l days 
below. Sh,.ub letth Wf:rt !!llso fou"d • our leader pointing out that tht-y then swam 
up the rivers as they do in /\wstralia tod.,y. Thert' we.re large chUJ1.ks Qf f~I wood 
lying around ~t this locality • a bt(lken-up tree. 

6NE of Tataoujne jusl west of the vi.Uagc of Kirchaou, thick eV8.porhes. of the 
Bhlr Formation (Lower Jurassic) outcrop. ·mey a.re malnly l>abkha-type de-posits of 
gypsum and banded chicken-wire anhydrite which have built up fr01n the top of the 
Tria59C into the b.,~ of the. Jura.,sk. Further e-ast, south of Smar, a site in the Oull-d. 
Chebbi Formation (Middlt iriil'S$ic), is & sequence of Ruvial deltaic dastic rocb, 
c..-apped by smaU barchan dune surfu<'t deposits. Be.low the Sllharan plalform these 
rc.)(b represent the main reservoir rocks for hydrocarbons; 

24 S.plember 

A.rrangemeots 10 leave for the desert safari were postponed owing to 
unJ(INeffl difficulties with docu..menbs at W checkpol.1'11. The opportunity was taken 
to visit Douiret, a f-0tmer Berber village, 0J'la about 3 kilo-metrts cireumference with 
circa SCKX> ~. dating from around 500 AD./\$ at Chenini, the hou!ICS are built lnto 
the day beds akmg ttnam contouring round the hill, It has been partly refurbishOO 
by a local oonserviltiQn group. the 'Centre international dt ~oon~ et d'etudes. de 
Oouiret' 

I\ 3 dimcmi011;.,I diagnin ol the region, displayed to tJ1e party by Prof H.>bib 
Belayooni, set out dcruty the stroti~phy ol the n:glon we had l::lt.-en studyi:ng and 
provided a useful recapitulation be(~ we pa!lsed next day upwards into the 
Cri!ta.O!Ol.lS succession on the Saharan platfonn. 

25 Septt"mher 

Afi~r splendid piece o( negotiation by our host Je.\r'l~Marc Houssaye, the 
rer.idt'!nt manager of CGG in Tunisia, we were able to lea\-e Tatou.in(> about midday, a 
day lalcr than originally planned, lO climb up onto the-Sahar.in platform immediately 
south of Remada, where the fault-bounded front riSt::s almost vertically out of the 
Jdfara plain. The top of lhe platform is marked by wondl-rful iso.L1ttd meS.'\S of lhe 
very di!;tinrth-e massive Gattar doJomitc:1 up to 80mttrts thkk with underlying n.-d 
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red :;halit:s ol the Mastoura flocmation, overlain uncooform~bly by horb.-Olltal Jurassic 
dolomitc..-s marked tl,t front of th.,. Saharan Platfonn. The contrast in dip was not.tblt 
(figure 2). The clays are quarried and u.,;ed local.ly for brick making for housing. 

further west from. Medenl.r-.e lies the o;et>el Tebaga a W$\.\1♦t!SE trtnding 
mountain range capped with a broken rid~ of bioh(.'1ffl"I limt$t(M"lt>5 ()\'er IIXlm 
thick. ,-. bull bounded p3SS through this ridge providing a urtique section in this 
Upper Penni.an StrMs. 

The hilJs wed und !k)\.llh west of Tataouine and Medel'linc ka\'c long been 1h: 
cent.rt of Berber culture, ever since those tribts wt'rt dri~en fr,on, th~ Jeffara plain by 
tht HH,1.tl,n Invasions ol the ·1 I"' century .We visittd 1<$ar H;allouf, a Berber hilltop 
villog~. A Ksar ls a fortified village and gra.n.,.ry alm0$l ~IWO.Jl on a hilltop in a 
natural defons.i~ pc,$ition. The dJstlnctiw ghor/M or long, ruirrow vaulttd ceDs •~ 
built h, rows lhree or (our storeys h.i.gh to form a &t0ck.1de OJ'(l11t1d a central coortyard. 
Jusl norlh (J the villat,-e a J:l0-100mct..re scarp nwb till" bo,,ndary fault between the 
Jeffara Plain and the Sat,.!lnu, Plat-form. 

22Scpttm~r 

ThP excursion was ,·e:ry generously suppork-d by CGG (Compagnie Generale 
Ceophysique Tu.nisie) who we(e to provide the camping fudlities in the desert,, and 
the opportunity was t:iken to vl.sll their HQ near Tataoujnt:· to see the highly 
it.npressive seismic surve)' equipmt.'Tlt, $100miJUon worth we were told. PartiruJar 
mtcr4.'$t was llhown in the huge mobile vibrnlOC'S (150hertz), w·t,ose w~ng methods 
along seismic linl-S up to 70 kilometres In length were explained. 

Jrn;t south of Tataouine on the way to Chtruni. an :unKheduJL>d stop was 
made to a localily underneath the Cattar member ()..(>wer Cretaceous) ..,.;u, superb 
plant reinlllns, fern.'i and the gymnosperm CinA·So,, Ne.1,-Chemin!, deep valleys have 
been cut into the Chtrunl escarpment revealing details of the- Crtt3ceou.s si;u:oe!lsion 
(Figure 3). The Chenini Sandi;tone (Lower Creiaa?Ous) forms .a distinctiw hori:wnbl.l 
kdge' bdow t1, sreat e$C8.rpment capped by 1'uronian dolOtniW$ or the ('.attar Member 
(Zebbag Ponnation). The coorse sandstones are cross-stratified into $uperb INnl-ated 
~ts, representing Ou,io-ddt.1kcondltions. The party enjoyed them~lvts stel:ing oot 
the liberal frttgrnents ol f0$sil ..,..()()d, crococbJc, (n':Shw;iter f.l.sh •. and dinosaur bones. 

Chcnini vtllage k the be!lt known of the Berber \'ilb&$. The houses are cut 
out of the shaJes u.ndtrlying the dolomites which pro,ide, Litl'ralJy, th<' roof rock. 
Above, are the caves of the Berber l'roglodytes. AnotheT fortiiit'<l villa.gt", Ksar 
H.,dd.1.d.'1 whkh was. also visited, wa, u:std fur Sfar Wars IV. II w,1:5 no k>ngcr a hotd, 
and was in rather t1 dl.strt\lsed condition. Just to thA:-nt)rlh of the village, a roadside 
stop gave a \.i,e-w i.nto a deep wadi showing a !SCCtion. of v.•ell dtveloped biohermal 
mud mounds with quaquavensaJ (Ups deforming the surrounding strata, typical of 
the Middle Jurassic Upper Ghou.mrassen Member (Tat.aouinc r-ortru\tk)ft), 

A conunon (11:a11,m~ of the arid landscape MOund lht~ and other mountain 
villages In $0Uth and central tuni:sia are andent dams of rough stooe walls bullt 
across waterrou~ Md. badJIUed v.ith soil. A pocket of lanc!I is lhu.'1 abJe to benefit 
from any flow of water from seaS01)ill fru!\S. The water i:S hekt up by th<-dam and 
soaks down thr0~1gh the s,oil bef0tt Jlowing on to the next d.sm downstream. ftor 
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OBITIJARY, II-IJCRAEL EAGAR, 26" NOVEMBER 1919- t9''FEBJIUARY 200l 
By JohJl R. Nudds 

Richard Michael Cardv.-ell Eagar wa~ birn m November 1919 .-it TI,ornhlll 
,,ear Wakefield. He ath:nded Aysgarth and Shrewsbury $4.'hQOl5· befocc winning;, 
ploo.-ilt Magdalen Colkge, Oxford, h) read Classic;, swjtching IO Geology halkvay 
through his roul1(>. 

Uw ootbl-eak of the Second Wodd War was suddenly to n:wrile lh~ saipt o( 
hi5 life; whilst in an army c-.impat the age o(21 he caught«-rebNrSpinal meningitis 
and, although lu~ky to live, was left pt:rrnanendy and totally dc-.-iJ, Michael Eag.ar 
w.u a fighter and in tf1t: 'o\•ords of his 50f1, "'h(• w~n•1 going to let his suddetl isolation 
put him in the b.1C:~01.1t1d"', After gaining :i. first al Oxford he mon~d to Gl35go.,._,• 
where he worked under A.E. True.man on the non.marine bival\•es of tilt> Uppc.r 
Cartonih:rous., being awarded., PhO In 19+1.. 

In October tht following year he joiru.,"t1 11,e Manchester Muse-um as Assisla1\I 
Keept.'f of Geology, (succeeding Dr J, Wilfn?d Jack.,;on wtw h.id held the post s3ncc 
1907), his title bcingcha.nse.d lo Keeper iJ1 1957. Mkhael he-Id thii; p(ISI for 42 years, 
evtntu.."llY retiring in July 1987, althQugh often Later bcmoo.ning that had he rea6n-d 
lhat hi:6 contract allowed it, he would ha\'e stayed until Scptcmbert 

Foe all ol thi:I tim.e Michael de,•elopt..-d his research on &c!ihwakr m\lS5els, 
working initially in northem £ngl..,nd_, then in South Wales Md Ireland, extending 
into Wesiern Europe (Spain ond rorlug;tl) and evcniu,lly 10 Norlh Amnica, 
becoming the world upert in this impo,rtttnt field. 

ln the years hnmedia'"'ly ~ft....,. World War U, whm 8ritsin was rebuilding her 
industrial b.l.S(_•, an ~ur.!lle knowledge ol lh'-" Coal Measures stratigraphy W.'IJ vital to 
the ~ploration ol sufficient <031 10 fue1 those industries. Freshwater mu~ls ,'IC'l'.e 
dearly \·ery comnlOfl in these rocks and bt'"C'i'tu:fe of thel.r rapid evolutioo, difk>rent 
species were confined to narrow wt1es within the ooal-l'taring strata of the Uppe-r 
CarbolU(erous. It was dear that tht.y wete the key to the uodersh'l.ndjng of the 
srra.ligraphy thnt ro1.1Jd facilitate the corttct ktentifkation of tilt" rkhest ooa1•bearing 
strat.t.. 81.11 the different sped,es, were so !limil:,,r Md seemed to merge into one 
anotht"r, th.il specific identil:ication w:as difficult. ' 

Eagar pionc..~red the use o( the "pktogtJph" in order tu un.r,1..,-e,l the 
sys.tematics o( this fauna. The pictogr.,.ph is oonstructed initially by placing the 
varying lateral profiles of shells In lines or series which demonstmk> gr.idu.-,J change 
in one or more characters. such .:,s height/le1\gtJ, ratio or degn.~ of CUl'\'ature of the 
vtntnll margin. 1n any series of variable shells, one or two shelhl will be fouod to re 
oommon to Et<verlt.l series1 with the result tNt crossing of th~ serie!\ takes place as 
arran,geinent proceeds. The rommOf'l shell at 1.1w e:n:issilig is the norm. thl' e:e,ntre or 
focus of th<' vorialion. II is Ukely to ~. ~l1uiwly small and without strong (eatun:,s. 
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Common trend~ in wriational din-ction bring~lll-s jnto proximity wilh 0nt-aoothir, 
w lhal morphological inlern~intes can be found plaa>s bel~n these serie!<. 

8)' thtSc: melhOO.S I.he systie1ti~IJC$ or the freshw,llier i:nu~l.t,. was unravelled 
and a series of zones and subzones was established, t.'!ipl"Cially within the 
We!>lphalinn Ser~s, in whkh the diffe~nt species of Ca,lim,ia.~n. AJ1tlm1amoi11, 
,foJJ,mrosia and A1,tJm1ro,111J1fJt were u~ io coal ~xpk,r:,tion to idi:-ntiry the ptt"t.i~ 
~itie)tl within I~ Up~r Carboniferolt!i i.uoces.'iinn. 

Eagar's name bec.lm.:-synonymuos with non-mari.nc bl\ 1Ql\'eS Md \-Vilh T~ 
Manch~shn Museum where his collection now compri:;es approximately 20,000 
:,prdm.e1\!i includll\g more tha.n S00s1a1us specimens. From 1 '176 to 1977 Micha..-) wall 
alsv Acting Director, aml from 1977 until his rtlirement, w:,s Deputy Dire<:h>f of The 
Mandu>ster Mu~um. 

Michaels' retin:mt>nt did not mt'-.tn Lh(•('nd vf hi$ ""54.•ar<'.h. Right up until his 
tle.,lh h.: c.'Ooti.110-:d to 1>11blish new research; hi:; final paf)":r (Hlis J0l",and which he 
had promised us al.I would be his lastf) will be published in th.e next issue of GroloJ;ZC#I 
J.oi,r,i,~I ,u1d tS .'I monumen1al wotk In ll.\&ll)' ways a s-umma.ry o( his lifo'$ work. 

Sul Mkh.:iel wW bt-r('membe-red for m111:t1 more 1han hi$ research and for his 
huge oonlribution to the Univi:rsity o( Manchester. H<· w,1$ tbt archNy1,af UniverSity 
t"rn:ntric, abstnl•tnhlded .ind totally engr~,;ed in his cu.rrt?nl research, and many 
ane«lo,~ are related, mo!it (I( which Sttm to indude a.n cnormou11 bun<h of kt~ys. 
ML• was also.n d,aru\iug man :intl a ,V11t1n ,nan, full o( respec1 (or others and 
res.peded by au in return. His partiruJ;u :scn:< of humour &S c:-,·idt'~\"'c'.I by hitl own 
parody o( CarroU'.s fa:llrt·r Willinm; 

8 Yoo are old, Or Eagar,a studt:nt can tc-11, 
And your ba.ir h~s be-come very while. 

Yet you work al.I the day and ttw evening a-s w<ll, 
And llu:y 6ay yvta work moch of lhe nlgJ,t." 

"lo my youth, I rt>p1ied, I ex.lmined wilh .care 
the dark life of tht' fr6.hwater dam, 

I meas.u.red each shell when 1 came up fo.-air, 
And lhen hild ii 1)n toal'.I with smoked ham." 

M.ldl.-iel retf'jved mnny honours for hili "'·ork indudin;g awar<h by the D.lnicl 
Pidgeon fund (19.0) and tht' Ly1.'ll fond (1%2) of The Gc:.'(l)ogi(",l) Sodc-ty, 1he Sil,•et 
Medal cif lhc Uvt>rpool Geological Society (1962), tile John PhilliP5 ML-dal of Lhc• 
Yorkshire Ceological Society (1970) and the dt.1,'ltt of DSc from Glasgow Un.ivef'Sil)' 
(19(,9), lfo was mad,• a Uf.e M.tmber of ltu: Maru.i'lt:ster Ge<lfogic-ill As soda lion. 

He is !iUr\'i,'00 by his wife Enid, their hovo childrim, Rkht1rd i\J'ld Jt:nnlfor, nnd 
by four grandchiktren. 

(l um indcbb.>d to Mu:h;..;.•I BishOp'S ,u1k:l\l published in TI•· G.:.J"Sit.tl Gmifo,, volume 
-'• 1986, a.nd to his son Richatd for providing 4dditk,n;,d i11for1)u)t:ion.) 
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1'\JNISIAN GEOLOCY 
9 S.p--2 O<tobtr 2002 

Derek Drumhead 

Two leaders and 18 mt'mbtr.s Set oul w:ty eatl)' from Heathrow on this two­
w-.~k cxcurSloo h."> T1,u\lsia_,. with the promise of a four-day i..ifari C.'lmplng In the 
dncrt in Lhe south or the ~un1ry no1 normally ope,n to touri:SI$, J\rofts&Or Rkf,ard 
Moody and l{()!;5 Sandman W\!rt the le:Hters, aided 11, Tuni!>ia by Professor H..:ibib 
Befayounl.. By eariy afte-moon (having travelled tM Zu.rich), we we.re inst11Ued in the 
luxuriou:1 surr00.ndings of the Golden TuUp hotel in La Mar,sa, near 'funis, 

Friday 20 Se:ptember. 

Mid-m0rnlng, t1 short W3lk from the hotel took u~ to a vk'wpOint looking 
across the Bay ol Tunis to Cap Hon, With thr aid of a J.tr~ geology mi1p ol the 
country, the leJders s1,unma.dsed the main structural terrains of Tunisia. The 
mounlain chains of northern and rt-ntral T1.misi1,1, n.mn.ins SW,NE al\d swinging 
ro1,1nd 10 W-E in the !iOUth, are pan of the S)'ffl'm of Alpine fold belts which &u.rt-OUJ'ld 
lhe western Mt.-ditenanran. They were r~ as they were canied ltC!Ulh on dw 
Eur0pean pi.ate and rammed up against the andmt s.table African plate. In the-south 
of the country, the Saharan platform, wi1h which the flekl e>il:ut'$lon would be 
pilrticubtly C()fla!rned, is a flat plateau dipping p-ndy to the south-well! where it i:s 
overlain by dunes of tht Grand Erg Orltntal. II i$ undedai_n by Pre-Cambrian and 
unfolded Pa1aeozok strata, the suc«-ssion known from th~ many oil ~•ell'I drilled 
:dnL-e before lhe first world war. 

Part of the afternoon was spent i.nspe(ting Carthage, and in some ways, tttis 
most famc.)O& Phoonician,Rol'llan site of an is !ladly di.'iappointing. 1'hc.-ancimt dty is 
broken up into a dozen °' so sitei; !leattt.red among the viii.as ol trn? affluent Tunis 
wburb.s, 'fhe baths of Antonius, on the edge of the sea arc probably tht most 
dramatic of all A poignant $itf' neatby is 1he Toph~t, a cemetery for sacci6ccd 
children. At the end of the day, the pw-ty took a short flight lo Ojeri:)a on the island or 
the Lotuti E.ltets south-e3&1 of Tunis. 

Saturday 21 ~ptrtmber. 

In the moming a caravan of six four-wheel driw vellick"S \loWt' waiting for u, 
ou1i1ide the hotel and Lhl"St' were to be our mode of transport, togethet with the 
dri-.·er&, fur the resl of the trip. With only three plus the drive, to tac:h ,·ehide d\ty 
were very comfortable and indeed thty nteded to be, when ln the SQUlhem desert 
we traveUcd ton,g distaores at high speed m·er conugated gn.,1,·cl 'roads', and the 
\'ehkles slid and rolled O\'Cr drif'l(-d sand in the h,mds o( the skilled driwrs. As we 
drove tnuth over the huge Rat sandy Jc!far.i plain, an enormoos area opened oul 
under olive cuJlivatior\. Lhe trees in neat rows seeming to go on for t."ver .. 

The Tria,,;;slc outcrops in the south west of ttle" Jdf..ua plain tut the only surface 
outcrop, ol thb ;.'lgl? in Tu.rlls.la, othet than diapi.llC gypsum extrusiom in the north, /\I 
a locality immediately north-west of Medenine are folded L.o-...-e.r Trias.sic laminated 
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Mi!k,,C:.0. ,,.. C,-\!',1i~,-1tt1Pod:tt0tpo$1U. ltltllc 
C41b)fu'- ~ Neu 
a..-o1o:111.~C' " ' 

s;.~ 
A NOTE ON THE 'fflORNSETr HEY COAL TUNNEL, NEW MILLS 5ddffl.r-A. '"' lkd>:kl-..._,1~0.,,mi,Qui.c"f 

by 0,,r,k Brumhead Wright 

" i •• /1111', ... .... f'AX!t«ll~of lhc Ul't"fPX'I 
CN!ogk-111 S«lny, Dq,,utm,•N oil 

The rucks it\ and aruwld N,ew Mins ronsist ol lh.t" lower Coal Measures, with ~rlh Scic11~ Otm<mtty ul LlvclJIO(ll 1J • ., 
five namtd o:ial seams a.lthough only two we.re, worked• lhe 0)061 common was the ·~, "" ~ing,~llwllbnt:~,:'.f 

Caulvtp ... lAM<.11;1rP1,n 1il:l?•l9flfl 
Yard Mi~. so n.1.med from its a,,ertige thickness, and the less Important ReJ Ash - " • .. 
(LIIUe Mine). Shale is the dominant rock o(ten forllUng the roor of roal seams and i> 

a;immQn constiluenl of spoil heaps adjacent lo former pits or tunnels. 8.tlow tht-Y,ud (;'.jN,;,n~W '"" Mcof'IIMI T'"n-111 Nc>r1i- w~IC!'ll u ' rn 
Coa~ 1rn.• Woodhead Hill Rock, thkk sandstone-. forms the sides or the TC)l'T$, at New H..-ii.N.C, ,,., Al\ Apj•litffl<-, (d Cfl•OlaNlilr 

Mills, a spectacular gorge 30m dttp cut by th.: riV1.'~ Coyt .ind Se<tt. r.b:Mli:llflm EulhSderltt " ' 
u.21 

Wilooo,O.M. ,,., :t~ ~ l)d, 0:a.tlffltt .,. 1hr 
Utllb.'d ~~ ,1nd Q-11cft " ' 

,.,, 
The nx:ks are disposed in a major geological structul"t' known as the C(1yt 111\:,mhNd.ll.. ,,., T)w,Grology•IW lndlblrW 

syndioe, an elongate OOsjn with~ longitudlNI -'xi& trending south nor1h for sew•ral An-h•~,f•I lh01C,~p1 .. DAN.;lf 
Clw,hinr " l "'" miln from the-Roache$ in north Staffordshi~ to Cown F.dse ne.ar GL~p. Variations ka)-t,A.M ,,.. {'(1111)t!n".t1MJ,nC1,r11':!(; WfU( ""• Uw 

in the depth of the COoll seams resuJl lmm the. inward dip ol tfll' stratd in the syncline Natun-Q>IIUWl'YA~)' (;CU1•il b,,,,11 up 

and from a numbe:r of faults. For iNt:1110:, on Ollerk"tt M(l(lf, the Yard Coal wa~ "'' 13 ' 
,.__,, 

Rooi-,E. 

"" 
C-OnMl'\~~Cornu. IJIC'Jt~ o(tlle 

fo,1nd at Bum'd Edge O)IUe,y No ◄ at a depth or (,6 !ttt, whereas a few hundrt'dS Am,1lt••1t ~in~ 

y;,rds tO lhlJ .south. bec,,use (If an intervenlng fault, the i.ame coal was fowld in Bum'd c..m....r.·alk,ti ill BnClin " ' 
p.;w 

fl/udd~l.lt. "" MG,cu:.,. R.o.ndllf': ~·~ ~ tlw Edh,e Colliery No I at a depth of 396 k--ct. The~ are other- inh:n:sring efre...1$ of the M,,~b°"'h,•1 Mu...-; 1lw W11y Alv,lo,d U j .,_., 
faulting. as this note will show. _,.,_ .... Muwuin• lb,und,;il': Sh;,(6,(ld Oiy .., __ 

" I .,., 
Mitirf,C.D. "" 

~-11,:,\i,idi,p: lluMlffl M111,w• " ' .. 
Although coal mining started in Elizabethan timtS and continu..-d through to 'll'lon,p,,M, 0.11 ... flwCcologyolllw ~hbou-~ 

the industrial period, the htyday of o:x,J mining in and around New Mills \\fa& o( ~lltf • A,, t.-y Ril:'llCW u ' ..... 
approximate.ly the mid • late ninettt.nth centu,ry. But hom the- mid-181:lts, mirl6 8mmllffd,D. ..., ~11,(,,,,l!WlCe<>k!Q'oflfW:C"'°IICI)' 

Al\llll'IJ Stttlt by Ar1hurtot11,)ohrluon 
tx.-gan to close nnd with one or two i!Xeepti(lf'IS the mineJ had ceased production by '° M1111d7 " l -th.e first decade ol the twentieth a:nttuy. Tor thin !iea.ms, the poor quality of the ('Or.\), r-1,,;:hnti,c,,, a. "" 6<.11* it.,.;_., t.lolk,f"CUI C.,k)gf ~ 

and the competition by rail from. the la~r coattiekfs were in themselves suffidenl to ""-· " 
57.:;ei 

ensure the limih.-'<i li(e o( the New Mi.011 co.~in('-$. 6ut wh.:tt :il'K) co11t·ributed was the 
fairly rapid ('Xhaustion of workabk cool d~ l() thi.: methodfl of wotkln.g arising from l.uobHl.ll'I, f .• I-tame, A.L '"" A Word (r11m ovr Uni<rel"lily Spo,,,,o~ " • .... 

T~J. 
,.,., 1"b: i,.,ltt ~IXI - 1 SlructuW lt,,-i,w U i IJ.J;I 

the thin seams. l'he mine abandonment plans (New Mills Libra.ry has a complete set ~n.2- """ "Anddldthoi,rr'«'!mAn~,r-r ,, • ?,l.-:U, 

of 41)) shQw lha1 the-general method of working was the pilbr ~ st.tll m..:thod, by l.\'t'Mt'f,0 .... Th.J(:.0.llr'(."-1-k~i<!.oy• 

which the •-am was hon~y<Om.btd with a grid netWOtk ol tunnels from which the """'~f'arl ~ " • z,,u 
~•.J.ll '"' An llhotr•wd G.cl11to llw l.(,,,,n,f 

coal was taken, separated by pillars or coal ldt to support the: roof. This was wasteful Oltb<•nim'f11H (cm,lc (;i""'ln"""' a11d 

of coal sitlc::t a$ '"uch, if not more, coal, was left underground as was extracted. Some ~ll'd!l'ffl""' " • ,.., 
Mlldwll.M. ""' l,m C'•rtl(..,.J• • l'l.)!'1~1•6111-'l:OoAilJ 

k,ca_l mine plans i;h0w that tll.(> pill.ini of ro.'11 v.•er,e ,obbed by working backwards Ila ,...,lr F/Ud,,., 1t,., &.rildµltp d 

from lht" mining boundary ontt it had bc:'tn rttiched. <•rtrndf'rio•)' " • , .. , 
M.tn,ting, DAC. ,.., l'MCOfl1)ff k4l1So1!flliwtio1l Alclftfty 

In July 2002, :i hole b1 a f.eld adjacent to Ladygaie Brook about Y. mi.Jc north 
6dl?J,l,w Yftu,na Wdl kMwfl 

"'" v--,..,;,,t 
" ' of Ba.le Mill near the hamlet of Thcirnsett proved on invtttigation to be-~ lost kt6r,G. 

,.,. Thae Kin~(rab,(11 KmJ~ " • ""' 
entranc.-e to tht! 750 yard-long Thom.sett Hey 003;1 tunne.~ :known pre .. iou.sly only ~o.,cl(,W 

"" 
Who:"' My c • .,..,. ,,_ "'°'"" 
Mgk«y- R~m • Oiurdlptd U • ,... 

from tht-mine abru1docunenl plan. It was constnteted in the early I870s to bring coal Yilwld. 8., Wil!i<)O, /I.A. "'' The ilt111•Cto1opcd Sci.n'l:)'-' Work " i .... 
llut of a mine (known as Ca .. ·e Adullam (sk} or Broomt'':s t'it) bl:.nealh Brc:iadhurst • 11.u:ttr,A. 

£dge, and the WJi:o spoil was du111ped in a field n,e3't to Bate Mill (Figure 1). from 
T.._C. , ... ~-m~ !w.11d11p: Livi<tpillll Mur,c,ua U ' 

.. .. 
51,nof'd,OJ. , ... Motllotvin.ll.wndu1•:S-.~T"'"' 

the tunnel t'Xit a horse trnmro.1.d took the ('(K.lJ to .li wharf on R.lte Mill Road, now the C'.'il)'htM ..... ,r, 

" • .... 
site of a dilldrco's play area (figurt f). Thl" owner of Thom~« Hey F:irm, <m wh()!;I? S.0111111-•1. , ... J.f-.,,.... ltol.lndup! tlol!Oll MUK'lllll 

" • ,..., 
DI_,,,,_ , ... ~tit)A(;al'fll'fl Nllu~ 

land the tunnel is, rontactt.-d. the Coal Authority who airranged for a firm oJ c-"'1""''"'"~""'°'"' 
.,. I ...... 

consulting enginttri; to fill in u~ tunnd entt$nce :;tJ\d make it siecu.re, and he invited Miiit,,<:.D. .... Coftk'r'Va._ Com,-r; WOii - No 

"'="" " ' 
,. 

me to be present. A JCB broke o~n the entrnnc.-c to r~vcal a f.i,fM! tunnel lined in stone c.u..~,.J.O. , ... llnok ~ ~unmu,ry Stru,,1u~ 
11,c~•fh.,,m.-,.n " • ,. 
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Fh ...... J. 
~J}l,ol')\, KM, "'' "'' 
Ad...w\ A.f..• :,,.'icliol"'n, I. 1'81: 
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flfllw, G.R. 
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Rood• ... a,. 

Jo:ii-. A., H...nl, N.C. tt Id 

r.,o,md,•~l!.J, I\Wo 
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°"'r,,le,o, I'S. l'!lllf, 
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fltumb(o ... lJ._ lff-8 

w~P.11. •~ 

f.lilk.-f-. C.I). 1'166 
fkumbud,. D, 19(11$ 

Cod .,_.t.11 llldgt'nl Or Amolll• 
~\lladic11kJ? ,. 
Mlnln&H.;tW~1¥?t 10 
Col(,l,)f!1 in v-.n and Woodhull: 
P•AA~~fl I.I 
~y ol Majora tO 
QuwuS.,nd~1'~from 
~ TtlUISoC ~n.ullu!lff Cl( SM!th-,r 
J..AN,Uh!N" 10 

c«il.'111•tlld WIIM' in Wetll.'tn l:,,wopr 
1•~ lc.tnn..ny, Sitain and f'conupl II 
r«ld 1!11n1.,..,.. 1olbt Cayt Sy~ u 
Ct<olo(:yiri\hcT1;m('V•1 II 
111(' Gtcl~y /\IIJumi lbwe-iw...,r 11nd 
li.,ploo:A ~Id l!ooc.w,i,m k-d lry l.lt, 
M.l,C.l'Aoil fl.C.SJ fm llwM.lMh,,.1,;,r 
C...ol.,gk.iA,..IN~ 17.1g 
s,,,, ...... "" 1~ 11 
F,;ilo:S Culow•, Ol:t ..nd Nc-w I I 
llldt'\' kl \'(>111- 1,.10 If 

l"hc,f-1:&~I..,. t-wy,.N. WM 
Al'ld11lli1ollu1c',1oll hut1a II 
Alltt,........, M.tdl.i.flb,._ Qf 

~bOQ.iCdll:ShllltC111 
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' • ..... 'f'her..-b: ,ome iJllt>rt!6th\g geology associated with this coal mine which worked the O...,n,tl. 1'11 Tl"'S..11 M•-.no, t,;.,,.,h_h ' • """ Yard Mine and the Uttk Mi0t:, both of whi.ch dJp 1owatd:; the east at about I in?. As 

IA~I\.M,Ett "" fhc ~,gyo1 l,n&,l'(l)Q iY! 
tht section .sho'A!li (Pigun- 4), thl.' Y'nrd Mint out.trops ju:;I :ibt>ve A$penshaw Rc).ld, 

C~hl• IAJ1J a"4 11,e Mc l•h•l'do and Jn fad WS$ mined by adits in the 192ns. '11,e Yard f.l?am h~ is al .1n attitude of 
V<io,- • I .., about 600 feet, ye1 about 800 yards t() Lhe west under Broome's Pit, it was found al 258 

J.,lbol\,.i,W, ,.,.. ""°"'P•r Uto:'d for &-ado! in -·- ' I 16-17 
feet below the: surface.~ intervening foult is <akultlted to havi't a throw of about 

oam,111t,A.J. "" M 11w Foot ol Corutib.lrioa Hil~ (,66 foeL 
Abo.!')'!IIW)1h • • ~ lllu!ll:~ling 
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The old workings in lhe Uttle MJne, shown on Fig1Jre 4 pre-date the 
~Ofl.k. "" Tl"L'~rc"<=•~u.J 6 I """ Wll~J,-,0,C ,.,, No- ltn IN> t>,"l,_..,i;.,., •Ill oonsttuctlon of the tunnel. They are not recorded on MY pltm but there is fiekl 

M-liflll (,I it(lo(kJ ;n Tlllft ~lk,11,. • I ,,,,, 
evidence. which indicates Lhe wo,king ol coal bclow tht 1mdacc. I walked witt, the 
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&xi\: R"1ew: TN f.lcfr,Muei, 
f'.lll.M,)fil""'tO'bf tbd: • ,... farmer across this fitJd ..ind bene-.1:th ()Ur feel was a rect:ill.near pattern of til'K'5 of 

-subsid.,-.~t. Th~ wer~ the stall$ (tunnels) of the ancient pillar and struJ workiJ\g& 

Lf MocT1l\ ,.tE.l. "" Thl!Ct-!11ttgy11f A~ Y; Th,, 
whi~h were. now beginning to show ut the $Ul"Mct. Ne-.a1:by, a pit, which probably 

flff:;1k,11p ol Cnnd~Nl.wld • i ... worked the Uttle Mine. was discovered at the 11c1me time as the Thornsett Hey huH'ld 
•1.orJ1o1111,J..- "" ~--1.llpplfll! 11.wt I • a hole h~d appeared in the ground. This pit was also 6lk"d in and 5eCU.red by the 
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t,,..y,D.M. ,m lb:lk ke>ri-.11- Oyrr,amk tinh 
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urutrord.00 air shaft was found £ortlUtousJy as a.n exrensioo to a &chool car park was - 1 l ... being made. 1n the' 1.ittrr case, there wa5 no mine abandonment pWJl but a 'hai,y 

luhttfkl, JUUt Mu""· LF 1.974 SO..- <..ltl:Wn'.116-!Ill tlw c.attrpillar' on the Ordnance Survey 2.5 inch marked a spoil heap, '-''hi(h, with the ajd 
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