
liv IROCIIDI)i (JS Orill.uD Clior,O(itcrrr, sO(- rE,l,)-. [r,ol. lxxvii,

a b'erfdth of vicrv rvlricrr iras c'ablcd .)-ou to co-oxli'*tc the f.cts
uuder delinite lrypotheses^. 

_ 
L, ,ru,,rr.liug vou u ruoiety of thc

Balaucc of thc Plocceils of tho L,r."lt Ci.oiogic:rl 1,.uu4, t;e Council
r f  this s,cict; ' i ' rcog' izcs the'a'o crrrrbiuatiun ,f  scrrolu.ry q.al i t ius
rv' ic '1'ou. rvor' l i  ex' ib. i ts. r f  i 'eurgrr izcs arso trrat. i .our. lxi 'c.s, rv, i le
impo.t*.t iu thc'rscl'cs, co'strLrril..v Jiccp i' vieiv .. cvontuill
s1'stc'r*tic .cvisio' of ilrc rvholo cl*"", ,r'cl it lroPes rrr.,t flris arv.r.cl
rvill cncour.agc you to that lerrgth.l. arrtl labolious tasli.

_ 
Irr prcscutirrg t l tc of lrcr. troict; .  of t l rc lJulance of t lc

Iroceeds of t'c Ll,cll Gcologicn,l ltu,,tl to Cr:trrr, U'rv,r^l Nou,rr,r,
Iltro.urDttt..r.o, Il.A., tLe lrtrusrlrxlL, lddlessctl lriru us follou,s.---.

Mr' .  IJnouurr DAt.),  -
'1''c 

Couucil iras arv*r.tlcd to .y<_ru * ruoiet.r, of 'rc lialuucc <,rf 'rcI\'oceeds_of thc L.yell Gcological l,.un,l i,r r.ccogrrition of ;,oulgcological rvo.k, first ou thc g'a.ite of l).r.tr.oor, l^tcr. iu 'rerro'dnu dist.ict, rvhe'c you tlci,otetl r'.ch uttcutic,n to clucic,lting
tho develoPrucnt of the 'I.harncs 

arrrl its triLutru.ies. Aftcr. tnintr. :r 'v i l l ,  t lcvotcri  t ,  loss' i tci l ic :rct ivi t i .s, .you l ,nr" Iracl 'r i t  olr .yo(rtho duty-of 
^x'atcliug the lilogless of. ilrc scarch fol oil in Dcrby_

:hit:: l"t 
of inr.ostig.ti,g ,re r.cso.r,ccs of t'*t *rrct o'rc. dist'icts

ir oil-shu,lcs antl cur'rcls. frr :rll this t,,u h*vc ,lroru,,ioif, ;;;;;tr;_
a'd dcvotio,, il'd ''vc atldetl rl*tc'i,llr.y to 're su' r-rf gcologicrl
I.rox'ledgc, i. acliuorvlcrlgrrrc't of .,r,lrLh, *,,,1 ,., *rr euooul:rg.c_
tuent to fulther tct ivi t .y, this recocrrr i t iol  has.bocu tr l i l l t lot l .

l r a l t  1 ] , \ N N l v t i r s a l r \ '  - \ r ) r ) l . r i s s  o r . ' r r t l r  l , l l t s r D r l i ' f .

' l ' l l  I , l  r \NNI Yl t  I tS. \  l t \ '  I  l )  I  )  I l  l iSS (  )1, . '1 ' l  I  l l  l ' } l i l tS l  I ) l tNT.

l i t c t t . r r r t >  l ) t r r r r - '  o r . r r t  r r t ,  [ , ' . l i . S .

l ) t i , t ' t ' t t  l r i r s  r r o t  r l t ' : r l t  l r t ' ; r r i l . v  u i t l r  r r s  i r r  r r r r r r r l , c l s ,  l n t  i r t r r o u g ' t l r o s c

r vho ru  r vo  l u l v t :  l o sL  t l r r l i r r g  t l r c  l : r s t  t n ' c l i ' e  r r o r r t l r s  u l e  t l t t c , e  o l '  o t t r

t l i s t i t r g r r i s l r cd  l l r r l e i gn  l l cu r i r l l s ,  r r r r r l  1 ' L , r t t t  l l r c  l i s t  o l i  ou t ' l ' c l l o r vs

t t ' c  t t t i s s  ( ) l r o  ) r ) : t s t c l '  l r i t r r l  , , 1 '  l r i s  t i r r r r - . .

l l  t l r o  r l c l r t l r  o I  l ) r ' o l ' .  C t t . u i t , l . t : i  l / . \ t ' r t ' ( ) l i ' l ' r t  o l )  l l a l c r l L  l j J t l r ,

l1)?0,  u 'c l t i l t 'e  1o lnoul ' l l  o l rL,  l ' l ro s l l rnt l r  i r r  t l rc  t r ' . - rut  l i t t t l i  o f

guo log i s l s ,  u ' o l t l n -  t o  l r c  P l r t t r l r l  i u l r o l ) g  t l t t ' r r r ; t s t t ' t ' s  o f  l l t c  sc i e t r cc .

Ln  cvc t ' r ' b t ' : t t t c l r  t l r i r t  l r t '  l o r t r ' l r c r l  s t l l t i q l i r l r l n ' ,  1 r : c t o r r i c s ,  l r o t t r r l i g . r ' ,

1r : r l iuontologl ' ,  t l re u 'or l i  t l r r r t  l rc  r l i t l  r r ' : rs  r rot  ' r r l . r '  l l ' i l l i l r r t l . r - r , r ' iq i r ru l

i t r r d  t ' t r t l u t ' i t t g ,  b t r t  i t  i u t s  1 t ' r ' t i l i z c t l .  i r r r r l  u ' i l l  co t t t i n r t c  t , r  f c l t i l i z c ,

l i rc  losculc l i  of  ot l re ls.

l Jo l r r  i t r  l  S l . i l  u t  l i r l i r r q r l , r r .  i u  l i e r ' k s l r i l c .  h i s  c l l h '  l i f e  r v l s

s1 - l e r r t  r t t  l l u t ' l t . ) r r r r r l ,  i n  O r l i r l r l s l r i l r ' .  l l i .  c r l r r c : r t i r r r , : t s  r v t ' ) l ; r s  t l t c

l r r ' , r f oss i ou lL l  u ' o l l t  s ' l r i t : l r  l r t .  r l i s t . l r l r l s ^c t l  i r r  t l r r :  S r x t t l r  r , f  Sco l l unc l

up to t l r r :  uge ol '  iJ l ) ,11r1rcrrr '  1o l r : r r - r  l reotr  put ' r l r -  l i te l i t lv ,  btr t  hc

rrr t r r i r .gt - ' t l  to: t t : r l r r i lc  . f , r l  l r i r r rst , l l '  r r  l i r rou, lot lgt '  o i  sc icuct ' .  l r r t r : t 'est

i r r  t l r o  o I ' i q ' i r r  t , f  l u t t t l s t : r l , c ,  l r r t l  i n  t l i u  r ' , r c ks  t o  r r - l r i c l r  i t  o r vcs

i t s  { c l t u r cs ,  r v : t s  r l t t i c l ; c t t c r l  i ' r '  l r i s  t l i s t ' r t v t , t t '  < r f  f oss i } s  i r r  s t t ' r t t l l

l cg r l l d c t l  r r s  l r : r l l c t r  ;  r r u t l  t l r r .  ; r t t r ' : r c t i o r r  l i ( : t l r r r c  i r r s i s t o r r t  l r c t u ' c cu

l  lJ66 i iur l  1S0!) ,  iv l r r r r  l re l rcg;rr r  ; r  s . r 's tcnrat ic  i r rve st ig i t t i , . 'n  , , f  thc

r r r c l i s  o f  t l r c  So r r t l r c l r r  U l r l u r r r l s ,  p : r l t l l  uL ,ne ,  : t n r l  p i r l t l l  i t r  t he

con l l ) l , r ) l '  o I  l r i s  l ' r ' i c r t i l  , l : r t r r us  \ \ r i l so r r .

l { c  soon  s i t r t  t l u r t  t i r c  L I l r i u r r t l s : L l o i r  \ \ ' i I i  l r r r t c l r  t t t t . r t c  co r r r l r l i c r r t e t l

th iur  h l t l  prcviousl .y becn reul izet l ,  l rnt l  t lu t t  t l te onlr -u:r . r ' iu  rvhich

i ts st luct t r lc  coulr l  l . 'c  r r r r luyel lcr l  u i rs  by r let : r i iec l  tu i t |p iug ou iL scr t lc

l r r lger t l r ln l r t t l  bocrr  ct r r l r lo lct l .  [ , 'o l  sr t t : l r  rvot ' l i  hc u ' i ts  t ' t r t inut t t l . \ '

l i t lcd,  i r r  1, l tc  lxrsscssiorr  of  urr  lLcrr tc [ r tcul t r '  Lt - r l  t l isc l i r r r i r rut ing '

ru iuute l i t l r r - r l , rg icul  d i l tc lcuccs rLnt l  urr 'crct , l le l t  r r tenrol l  for

l i thologict l  t r 'pcs,  corrr l - , inc: t l  u i t l r  l  goot l  c . i 'c  fot '  : t  c t tutr t t ' r '  i iu t l

fo l  n fossi l ,  r rur l  put icucc to so:r lc l r  arr t l  col lcct  erxhaust ivc l r ' .

Molcovcr ' ,  I r r . l  l ' r ts  i tL le : t r r r l  r l i l l ing to sulrp letucl r t  pt r l r l is l ret l  topo-

gl l rp l r ic l r l ,  t t ra l rs i r t '  l ru lsorr : r l  s l l l ' \ 'c . ) 'J  rn i r l t i r rg l i r lge-sr : l r lo p l i r r rs of

crucia l  t t ' , ' , ts  ot t  s ' l r i t : l r  t l r ( r fo \ \ ' i rs  l1)ol t I  to t 'ccot ' t l  l t is  o\ \ ' r t  vL ' l 'J

r leta i lc t l  obselvt t iou-. .
' Ihc lcsr t l ts  : rppol lcr l  i r  u srrccessir ru of  prpcls,  cul t r t i l i r t ing i t r

il

'



l xxv i ProcEEDrr\os or f  L l tD oEOr,Oclc, \L socl l ; l ,y .  lvol .  lxxvi i ,

the 'riuurs. I:le rv.s ulectetl ' r,'crlo*' of our. sr-rcietl- in lsus,
sct 'vet l  ou t lrc corirrci l  in 1l)02-I0oi,  :rnt l  t l icd ou Decerubcl l3i lr .
1920.

( j louct l lor i l r ix, bolu at Isl i trgton irr 15513, grlrcluatct l  at
Crlurbl idge irr 1Sj77, ; iur l  e utclcd thc t 'ac,hing Plt_,fcssion. Irr 1SS1
hc 'u'cnt to Ncu' Zc:l larrd lrs lr l l thcruutic:r l  rLutl  sciencc-nrirstcr of
thr: Chlistchur.clr .Bo.r 's '  l { igh School, autl ,  uftcr. l rolt i i rrg _*onre othcr.
Posts, * ' .s ru.de I.sPector-Gc'e'.1 , l  sclrrols rr ' t lcr. t l rc Nerv
Zcu l : t ru l  u t luc t t i ' r r  I )c1r ru ' t , r r re r r t ,  u1r  to  ) r i s  r .c t i lu r r re r r t  i r r  l .g lJ .
l l is rr:r tulul Lout l 'us nuLthenurt i t 'ul  :r .rul Drrvsicul,  untl  l rc {orurt l
t i rnc to Pl,ol)urr:  i trrd Publislr t  rmrrrbcr., , f  p"p",.* t lcl l i rrg l , i i l r  thesc
subjccts, dcspite lr is 'ct i ' i ty i '  ct lucatirrr. l  

"rt ter.s. 
I t  * ' .s fr .orrr

this side t lrat Iro toucl ict l  r inr scierruc, l-ry rr is corrtr. ibuti ,rrs t '  thc
stut l t ' t , f  Nc*'  ZciLLtrt [  c:L.t lr t luukcs, rrrt l  b.1'  rr is excr.t i ' rs iu ruusirg.
luu i tr te'cst in scisnrolog.t ' .  botlr  the olt lc 'r '  arrcl t l re uru., i .  atr*tr:r l-
i rsia. lre rvus olc.tct l  i l  . [ , 'c l lorv of ou. s.cicty irr  1l) l l . :rr t l  r l ict l  orr
Apri l  :1$th. 1t)20.

( l t iotrcr srvric 'r  rvas br 'rr . t  sal isbur,.r-,  b.t  spc.t l*.st c,f  l r is I i fc
i '  A.sl,ral ia, * 'he'c hc rv.s u ruurrufucturcr. of Pottcr l- .  He rv:rs
l l lurtys a kocn gcologist,  .nr l  sc.r 'ccl as secr., ' t l  i rr  corrrrrrarrcl to si '
T. W. Jldgel 'ol t l r  l )avit l  in his crl .ret l i t iorr to l 'unafut i .  Hr:
t 'at le exterrsi.e col lcct io's of fossi ls fr . ' rrr thc c'r 'bouifc'ous . ' t l
c rc t *ceous 'ocks  <- r f  ( l .eers la ' t l ,  uu t l  * 'us  io i . t  au i l ro ' rv i i l r -
C. ( ' .  l l l i t t lcblrnlt  of ;r  r l t .scl iPt iorr t , f  t l rc :4hrciul r lclr ,si ts t , [  i l re
l l ,cr: lrus lra.sh I) ist ' iot.  I ie rvas ercctetr n Fcl lorv of dris societ '
i rr  I  sOtt.

1n thc p'c1xl'u'tiou of tlrc fr.,r'cgrii,g notier:s of tleccasctr !'erlorvs
r ar '  i ' t lcbtet l  to si '  wi l l iar.  IJo'd .r)ru. l i i 's,  l )r .  l \ r^lc.t  ( i i l , rso^,
lh'. Ir. \Y. lltnner', 1)r. .Iohr l.lonrc, IIr. G. 

'\\r. 
Lurnplugh,

Prof. .L -l). Ilur.r., Pr.of. A. C. Scrvaltl, l\.of. lV. J. Sollas, Sil
J. .l . lI. ileull, [,r'of. \V. 1V. WrLtts, trrtl rnlrry otlrcrs, too
uulr lr : lous to nrerrt iou in dctu, i l ,  for. ir ,ssishurcc lurt l  iuf ' r ' ruatiorr
leaclily .cuclc.ed. 'llo all thcsc r cxp.css mr- glatitucle tntl thanlis
fol t l rc bcl lr  i r t .cur.dcrl .

pal t  I  I  , rNr ly l i l rsrr r r r  rDDlr l tss or lnt ;  t ' l t l ts t t ) t t r l ' . Ixxvi i

fNool :t lATToN.
'  l i r o r v  t ' ou t t  l f , l u t , r ' s . '

Ct ts t ' r t t t  h i ts  t l t ' t ' t 'c t ' t l  t l r l t  on i l tcst '  orc i ts i , , I ls  l i ) l l r  l ' t 'cs i t lc t r t  s l t l r l i

t l t , l i v c r ' : r t t  : t t l r l t ' t ' s s ,  r v l r i t  l r  i s  t t s l t i t l l r '  r L ' r ' o i I r l  t o  l t  t ' t ' r ' i r ' t l '  o r  t l r t '  1 r l t s t

) r i s t o r r ' ,  o f  t l t c  l r t ' e r c t t t  t ' t r t t r l i t i , r r r ,  o l  o l l  t hc  f t t l r t t ' e  t l t ' c t l s  o f  so t t t u

r l t , l r : i l ' t l t r c t t t  o [  ( i oo l og i c l l  S t : i o t t t ' t ' .  1 l ' o -L l : r r - I 1 l r ' o l u r s t ' t o  f o l l r i v

r r t ' i ( l r c r ' , r f  i l r , ' s t ' { ' ( ) l l l ' s t ' s ,  l r r t t  1 o  t t t : t l i , ' : t  r l i q t t ' s t i , r t t  i t : 1 "  t l r t r

P l r i l , r s 0 l , l r r ' , t f , l t t t ' s c i ( ' l t ( ' ( ' . 1 o  { ' \ l r l l l i t l ( ' 1 l t r :  t r r t ' l t t r i l r g , t l ' s o t t t t l  t l f

t l r c  N u | r l s  \ ' l r i c h  $ ' t ' t t s c ,  i t t t t l  t o  t l r l l t ' l ( ) l ' l l l l ' t c r t  i l r l r t  l r r o t I r

r v l r i t : l r ,  l r l : r ze t r t ' t l  i r r  l t ' t 1 t ' r ' s , , l  go l t l  I l o l r t  t l r , :  l t t t t ' i e t t t  t c t l t p l e  9 [

I ) e l p l r i ,  r r t r " l t t '  t t ' l t r t s l l r t c t l  l , r '  geo log i s t s  : t s  '  l l t t o r r '  l  o t t l '  1 : ; t t t l t s . '

l f i r r r l t s  l l r t ' r t  l t l ( r ,  i t l l l  t t t : t t t t ' . , , f  o l r se t ' i : t t i o t t ,  , r t t  , l e sc l i I t i , r t t ,  t t f

i r r t e r ' p l r , t r r t i o r r ,  l r t r t  t l r t ' r -  r r  i l l  o r r l v  l x '  t ' o t t s i r l c r t ' c t l  i l l  ( ' ( ) l 1 l l ( ' \ i { ) l l  \ \ ' i t l l

l : r r r l t s  i l  t l r c  t ec l r t r i c : t l  n r ( ' i l l r i l r t J  r l l  l ' t i t c l t t l ' t ' s  t , f  t r r , ' l i ,  l r l , r l r q  t v l r i c l r

I r r ov t , r r r t ' r t  o f  t i t t '  , , 1 , 1 t , , s i t t '  s i , l t ' s  I r : t s  t t t l t t ' t l  l r l a ce .  
' . 1 ' l l t s c ,  ; t s  t l t c

t t r x t - l r t x r l i s  l c l l  r r s , : r r r ' ( ' f  1 r r , r  l i i t t r l s ,  t t , r L t t t : t l  t t l ' l ' t ' t ' t ' l ' r t ' i l ;  1 l l c , : l i r s s i -

l i c l r t i o r r  r r t ' , r se  i t t  t l r e  co : r l l i t ' l t l s  o f  U r rq l : r r r , l '  l l r t ' r ' e  l l l e  l t l t c t t , , t t t t ' t t t i t t

u t s  l i l s t ,  s t r u l i t ' r L  i r r  t l L ' t r r i l . : t t t t l  r t l t t ' t ' c ,  t i t l t  i c u ' t ' r c c p t i o r r s .  t l r r :

l r a t l o  o f  t l u ' l r r t r l t  i s  t o l l t t ' t l s  t l t e  t l , r t l t t t l t t ' , , t r ' .  so  t l t : t t  i t  u : t s  t r i t t t t l l t l

t o  | r g r r t ' , 1  t l r i s  r r s  t l r c  l ) o l ' t l t i t l  t r r r r t l i t i 0 t t ,  : r t t r l  : t  ' t t , t t t t t i L I ' f : r t l l t  t ! l t s

s l l l o l l \ ' t r I ( ) us  N i t l t  o t t t '  i n  r v l r i c l r  t l l c  l r a t l t '  \ \ ' : t s  1o \ \ - : t l 11s  t l t c  t l o r v t t -

t , l r l on ' ,  t l r o  t r t ' r ' p t i r t t r l t l  c r t s , ' s  i t t  t r ' l r i c l r  l l r e  l ' t ' \ ' e l s t ' t ' i , t t t l i t i , , r t  t t f : t

l n r t l e  t o r t ' : t t ' t l s  t l r c  r t i r t l r t t , u - t t i L s  l i r r t t r t l  l r c i r r g  t l i . t i r l g t t i s l r e t l : t s
' t t ' r ' , , t ' s t ' , l . . '

S r t  l o r r g  r r s  t l t t '  t t r t t t t t ' t t t ' l i t t . t t t t '  s l r s  t ' o t t l i t t t ' r l  t o  1 l r ' '  t t g i t r t t  i r r  s l r i ch

i t  u | i q i i l u t c , l ,  o l ' s ( )  l o t t g  r t s  t l r t  l r t t t ' u l t ' g t ' oL rg i t ' ; t l  ( o l l uo l i t t i o l l  o f

t l tc  s,otr ls  tvr ts t 'e t t r . ' t t t l . . , t ' tc t l ,  t t t ,  l t l t t ' l l t  cot t l t i  t 'cst t l t  l r r i t t r  the tct ' t r rs

l u r r l e  r r sg  p l . ;  b l t  t l r l r r q l r t  i s  l r y  t t r i  l t t c l t t t s  l t c t ' ,  i t  i s  t r ' : r l r l l l r c l l e t l

1 r1 .  t l i c  l i r r r i t l t i o r r  o f  t l r e  l r r r r u r ru  i r r t u l l o r , t  u i r r l  t l r , - '  i r r r l , oss i l r i l i t - i '  o f

on r r r i s c i t ' r r c t ' ,  l , r '  l i r n i t r t i ou  t t l '  t t t t t  voc l t l , r t l l t t t - ,  : r t t t l  l t l so  l r . y  t hc

t r l i : t t i r r n  i r r  t l r e  t nca t r i t t g  , r f  t r - o t ' t l s ,  acco t ' t l i t t g  t t - r  t l r e i l  t ' o t t t c x t

o l  t l re occirs i r t t r  t t t t  , tv l t ic l t  t l tcr-  l t t  e l rs0t l .  As r t  c t t t rscr l t te t tce t . , f

t h i s ,  t l r , '  ' r ) u l ' l ) I i r l ' l t a r r l t  ( ' i t l I I o  t o  be  t ' cq i t l t l c t l  l r s  t t o l l t l a l  i t t  t l l c

r ruterhrr i r , 'a l  sct tst '  , t f  t l t t '  r t ' , r t ' r l ;  l l re gcr tct ' l l iz . l r t iorr  l ' l ls  t 'x tct l t tc t l

f l t - rnr  t l r t '  r l is t l ic t  i r r  rv l r ic l r  i t  o l iq in:r ter l  to t l l t '  s , l ' l t l  : t t  l i t t 'g t - r ,

r r n t l  t c x t - L , r o l<s ,  e l e t t  t l r os t ' o f  t l r . t i t c  t ' c t ' c t r t  t l ; t 1 t . : t t ' c  f i t un t l  i n -

s i s t i n q  o u  t l t e  p t ' u r ' : t l c t t c e , r I ' t t t t t t t t i t l ' f : r t r l l s  a r t t l  t l l c  l l r l i t l  o t

lcvcrsct l  ot rcs- .1 'ct  i t  is  vcrr-  t loubl l lu l  rv l rc l l tet '  r t t tv  st t t l t  t l is l lu ' i t .v

of  f lcr luctrc,y lc i r l l t -  t 'x is ts.  \ \ rc l t '  I  to c l t ' ;Lt t 'o l l  l t l \ ' ' ) \ \ ' l l  ( ' \ l , r ' l ic t lu

I '

l
i

I



l - , ixvi i i  pl .orirn)lNcs ol '  TlrE ( iEor,oGrc.r.T, socl l t ' l r .  Ivoi.  Ixrvi i ,

t lottc, t l tc couclttsiorr uorrLl be t lre oplxrt i t t ' ,  t l r i r t  lcvcrsr:r l  t i rults
'rvet 'o t lre rroLlurl  coutl i t iorr irrrt l  t l rc so-cit l lct l  ' rrolnul l '  f :rults com-
ptlat ivelr.  r ' iLl 'c; t l r is I  l i rr t i  l r : ts c<1uir l l .v lx:crr t l tc crpcl icncc of sornc
otlrel geoloqists \r lr()sc r le tui let l  l ic l t l -rvol l i  lns bce rr ruuirr ly bt 'vonrl
the l i t i t ish Islcs, brrt  us ir  s 'ol l t l -rvi , l t ,gerrr:r 'al izat ion i t  u' t-ruld

l lrol lr l r ly bc i is in(:ou'cub as thc opp,rsitc. ' I ' l r t l  lcrt l  t lLrth appclrs
to bc t lul t  t l rc lr t  uv:Llcnt, l .r '1rc ol i  f l ,ul t i rrq vir l ius irr t l iUcleut legions,
rnrl  t l r l t  t l rr :r 'c is uot, t t  l r lcserrt str l l ic icrrt  cvit lunee to slurrv s' l r ich
ciul L)c lcgi l ldct l  :rs lr lole 1'r 'eryLrorrt :rrrt l  t l rclcfr. ,r 'c nr() l 'u nolr lrr l  i l r
t l t t ;  o t ' r l i t ta t ' . y  sc r tse  o l .  t l r c  t lo t r l ,  o l ' \ r ' l r c t l l ( .1 ' ,  t rL l t i r rg  l l r c  uo l l t I  l s  t
u' l rolo, t l ic onc is uot al-xnt i ts f lcr lucrrt  us t lrr  ot lrcr ' .

A lew'1'carslgo,. l  h: lr i  r :xpcl ierrcc ol rvlrat nn.l .  bu rcgurrlct l  i rs irrr
inst irncc <,rf  t l rc c1l 'ccf of t l r t '  rkrrrblc rrr l i rrr irrg of t l rc uolt l  'uorrr i l l . '
. i \ t  thut t i ruu I rvas irr lulestet l  i t r  t l re rrutuntrt  of the vrrrt iol , l  t lu 'o\\ .
,r f  f :mlts, rvhicL Irad r lclrorrstt ' : r l .r lv ol iginatct l  lLs ur>urrLl oL lovclsed,
irr tho spcci i t l  geologict l  l rroiulu):r oI t l resc rvorr ls. ' l ' l re corrt l i t iorrs
of thc crulrr ir ' ; ' r :sclurlerl  t l r l t  l i t lgcr qrrrtr lr  oI f i rults rr. l relc thc
irrcl inution f lonr t l rc \ 'ol ' t ic l l  is so srnit l l  t l r i r t  i r  tr i rnsl 'erencc fr 'orrr
ol le cl i tss to thc ot lrcl  tniglrt  l t tvc lrecrr lr loclucctl  l r l -  t i l l i rrg
subsctgcnt t ,r  t lu, frrt ' rrutt iort of the l ' : tul t ;  uni l  o1' l lursc rrot so
cxcluttcrl instir,rrcr:s rrf levulsotl fir.ults ivitlr tlurrs's ,-,f Utt00 to
10,000 fcct rvct 'e otr I 'ccort l ,  brrt '  I  cotr l t l  l int l  rrrrrrc of rr dcl ini tel.y
r r< l lm l r l  f tu l t  o f  r tu r t ' r  t luLn : rbout ; r  t :ou l r l c  o l i  t l rous : ln t l  fec t ,
Yet i t  rvoult l  havc beerr t lelrrgelr.rus to corrchuic t lrat t l rc possiblo
l irui l  o1' velt ic:r l  t l r t trs '  s ' i ls rrtat ' l tctt l , l '  lcs.s irr  t l re cirsL] of 'uor.nutl '

tharr of '  r 'uvcLscrl  '  l iLrr l t i rrg, fol t l r t :  l  l t r- , t ' turt ir 'e iutcr 'ple trrt ion
rt:rs ct l t tal l"y possi lr lc, t l r : t t ,  rvlu're t lre l ; lul t  rv:rs rrr,rLrul l ,  the
obsclvcl si l \v rro l 'eirson f{)r ctrqi lr tsizint rr lulL rrr iglrt  bc urrt lolstootl
rvi t lxrut spuci ir l  l l rol)t ior);  rvlr i lc, i f  t l rc hulL ni ls levelsct l ,  i t  rvts
lr,  rr l l l lel  fot 'r 'ecot 'r l ,  l rs sotuctl t i t tg orrt  of, l l rc eol l l rr tolr.

l  rr  tLis iustuncr: t l rc [olrtrcl  i rr tcl l l 'ehrt ion rr: l .y bo the t luu
ouc, i lnt l  the l i ruit ,-rf  pr-rssiLlc vul l ic l l  t l r lurr of a dcl irr i tcl l .  rronntl
nra.y bc ruuclr lcss th:trr i rr  t l to c:tse of rL. t lcl ini tel.v lovclsct l  f1ult ,

oi ' r-rf  t l rc iutennctl i i t te cl i lss of t l rosc Ir: tvirrg so snrir l l : l  l r t t ic t l ru.b
t lreir '<-r l igirral clrLssi l ic i t t iotr is unccttuirr;  l rrrt  t l r is r lucst, iou rvi l l  rrob

bc ttcir.tctl hcle. At Pt'esctrt I u,rtt ntrt uorrcon)r.l(l rvitlr tlreor.ies

of thc ol igirr of f i rults, buL rvith rr,  consit l , :r ' iubiorr of l i rc lrui lning

of thc \\'ol'ds clul)lrl'crl to ilcsr:t'ibr: tlrern, llrrtl anrorrg those

lr i lv ing : l  spccial ntorl t t i r tg i l r  gcologl ' ,  r 'hich lurvo ah'elr l l  beeu
usod, rr 'c lrrr l t ' I iud o.tt t trples oI t ' l rc ol,pusite u-rtrcnros of su{cty ol
tltrrgci'. 'I'hc rvot'tl 'lratlc ' is rl gotlcl e.rittttplc of tlrr: forrrrcl class.

p r , r ' l  i l , \ ] ) i l l  l ' l l l s . \ R r ' \ l ) i ) l t l ' l s s  o l - f l l u  l ' l l l i s l l l t ' l N l " l xx i  x

I L  l u t s  l t  l r i : r ' l i ' , ' t l l  t l t ' l i r r i t r :  : t t r l  1 ' l r ' e i s t '  l t t l r L l t i l t g ' : r '  t l r t '  i r r t : i i r l l l l i o n

o i ; t  s l , r l r i r r q  s t r r f , r , ' ' ' .  t t t t ' : t s t t t t ' t l  l ' l r r t r r  t l r t '  r ' t ' r ' 1 i t ' l r l :  l t p l t t ' t  I t ' t t t t t  l t t t

obs , , l c t u  t \ s t  i l l  i l q l i ( ' l t l t r r t t l '  i l r t  r l t ' t ' t l  i s  I ' r ' s t l i t ' t t r I  l t r  I t t i t r i t t g  o r

l * , , 1 , , g1 , ,  l t t t t l . , ' , t t t s t ' ' 1 t t ' l r t l r "  i t  i t  f t t ' c  l ' t . l l r  l l t l v , t i . l <  " l i  
l r t i l r g  t r t i s -

i , , i , , , I i , , , , a ,  [ , , r .  i 1 , ' , r i t l r . , '  t : r ' r . i c s  * . i t '  i t  i r  r l t , l i r r i t i '  r r u r l  ' r ' t ' c i s t '

i r r t c t r l . i , r r r ,  t t t ' i s : L l t s o l t t t . ' ' 1 1 -  t t t t ' : L t l i t t g l c s s  i "  i ' l l t r  l t ' : t ( l t ' l ' t ' l ' l t t ' : t L o l "

A s : l t t  t ' x l t t t t l ' 1 , ' o l ' t l r t '  o t l r t r l ' t l : t s s  \ \ ' r ' l l l i l v  t l r l i c  t l r r l  t r ' " L t l

' t * r f t t l t t l ' ;  t r . t , t t 1 1  l u r s  t l r i s  \ \ ' ( ) l ' ( l  i l  g t l ) ( ' l i l l  t l i e t i " r r : r | r -  l t l ' l t l t i t t g '

i l l ) ( l  ( r ( ) l l l l o t : L1 i , r t t  i t t  t ' t ' r l i l l : t l ' \ -  i l l t ( ' l c ( t t l l ' ' 1 "  l ' r t t  i l '  i s  l r l so  t t s c t l  as

l t ,  t , ' t ' l r t t i l l t l  t , ' t t r t  i t t  s cvc t ' l t l  l r t ' : t t t t ' l t t ' s  < t l  t t l t t t t t ' ; l l  l i t t o t v l c r l gc '  l t t r t l

i t r r l l r t , l t t i l c t t t c l t t r i t t g i . t . l i s t i r r c t l r r r . I t l i i . I i , r r ' t I t , l . t ' t l t t t 1 l l l t l , r r . I r i t l l r

i t ,  l x ' : L l s  i r r  , r t l r t l  s c i c t t c t ' s  l t t t t l  1 ' l o t t l  l l r l r ' t  r l l r i t ' l r  1 ' l r t l  t r r r i r r i t i l r t e t l  t t l

i r , r r y  su i r : t t c t '  l ' o r r l i l  i t l ' t r l c l r  t o  i t '  l l c t t t c '  s l t t ' t t  t t s i t t g  t l r i s  u ' o t ' t l '

r v c  t t t t t s t  l r c  r l r r i t t r  t r l c l t t  i r s  t o  t l r t ' I t ' o t : i s c  t t r c : t t t i l t q  i r l  r v l r i t : l r  i l  i s

t t s c t l , i l t r t l a r ' t l i r l t l r c . l . i r l l l l t . r ' , r t t t l \ ' t t t t , ( : ( ) I l I l I l ( ) l l . r i l . I t t l t | i i r r 5 - i | 1 i r ' s t ,

; ; ; r ' i t ,  i r ,  t l t l i r r i t e  f " r t ' L : r r r t l  t l r eu  cs te r r t l i t r g  i t s  t t t t ' : t t t i r r {  i ) ' v  t i r o

t ' r t t t t t t t t t t t i , r t t l ' l r i ' l r i t \ \ ' o l l l ( l l l l t \ ' ( r i r r ; t t l i l l e r t ' r l 1 ' t ' o t t t t : l t ; i t g i v t l s

t r r  ex t l t ' t t t t l  i t t s t l t t l i ' t '  ' r f  t l t e  t l l t uqe t '  i r r vo l v t ' i l  i r r  t l r ' l i i r r g  i l  \ \ ' ( ) l ' ( L  ( ) l l t

o l ' t , l r c  H^cuc t ' l t l  v r t c l l l t r r l l t t ' v  o l '  t ' t t r  l l i t t g t t : t g t "  : r r r r l  g i v i r l q  i t  l r  s l x l c i l l l

t t : c l t t r i t : t l l  s i g t t t { i t ' i t ' t t ee ,  r ' " t  I  t " l t ' l t l  } l ( ) t '  ( t } l  l l t l t l '  l t ( f ( j ( ) l l l l t '  : t r l v r l t ' l t t ' c

i t s  t ) l i r t r l o t t t t t o t t t .  I t '  r r t ' u l t l  l r c  i t r tP t ' s s i l r l t  t i '  t l t ' r ' i s t r  i t t t o t l t c t ' 1o t ' t t r

r v l r o l l r '  i ' t t c  l  t ' o l r r  t l r t :  s l r t l t c  t l i t t t gc t  '  t t l t l ' i s s  s ' i l t t o  cn t ' i l ' c l l  t t t t ' ; t t t i t t g l c ss '

, , r , , t  1 , ' o l , , , t , l r -  c i t c c l l t l t t t t t t l t t s '  11 "111  111 ' t ' '  i t r v t t r t t : t l ;  l i r t ' '  s t t  l o t r g : t s  t l l t :

r uu t t c  i s  t l e l i l ' e r l  i t t  i t t t l ' r t : t t '  I r ' o t r t  r : r i s t i t l g  \ \ ' { ' l ' ( l s  i t l } ( l  l r r o t s '  i t  t r t r r s t

l i ' r l r r r  t l r e  o t l t s c t '  c i r l ' f l ' r v i t l r  i t  i t  l t l ( ) r o  c - r t t t t t l c r l  t t t c : r t t i t t g  t l t i L l r  t l r c

s | cc i i t l  o r r c  i r i t c r l t l e ' l  t .  l r c  i r r r I l i e r l

, \  t t t t r rc rvt ig l r t l  et" t t i t l " ' " t i t " t '  l t r ' f l l i t l )s '  is  t l rc  t lcs i l r r l r i l i t ' t ' '  i l t

or : l ' l i t i l )  s l i tqt ls  of  l l t r i r rv l t t lqe '  t t i '  nr l r l i iu{  r ls(r  o l : , \ 'or( l - \  u l r i ' ' l r  1t t1;r t l

r r o t : l  l i u i t l  l i t t r i t l r l i r r t t  o l  t t Lc l r r i r t g '  1 ' r r r b  l l t l r t ' r '  t ' I  s t t c l t  i t 5  l r : t \ ' ( '  l l l -

t l c l i r r o t l l i r r t i t s , c i r l i l t l l l u o l e x l t r r r s i t l t t i t t r t l t t t t l d i l i c l r t i t t t t : l s t , l t c l t . l r , l r t t o t '

o l i  l i l rorr ' lc t lqc t t t l r l ics t teccssi t t ' r '  t t t  i t t lv isr tb lc '  
. ' l ' l ro 

o l t l  t l is t i r r r : t i r ' r r r

o f  t t o t r t t : t l  : t t l t f  t ' e v t ' t s c t l  f i t t t l t s  r t i t s  l l l ; l l l s  i t t  t l t c  c ; r t ' 11 ' ( l i l ' \ ' s  o I  ou r

s c i c t t c c ;  i r r  t l r c  l i q l r t  t i l ' s ' l t l t t  i r e  t t o r t - l i t t t t r l ' i t '  i s  t t : r ' t : r i r r l - v  i r r -

, r , 1 " , 1 , , , 11 , ' ,  l r t r t ,  r r r r l i l  r r u t ' r t t t t l t ' t ' s1 : r t l t l i r r g  o l . f l t t r  l r t r t t : c sscs '  c ; l t t s cs '  l l l l ( l

r ) rcc l l :u) is l l I  o1 '  t l r t  l r lo t l t r t t io t r  oI  l ' : t r r l ts  h i rs l r r l r ' : t l tcct l  I l l l l ( ] l l  1) t f ' \ 'o l lc l

i t s  p t r r s t ' t r t  s l l t t c ,  t t o  l t l r l r r ' r : t c l t  1o  l . l i r r r r l  ( ) r  ( ' o l \ I l ) l e t ( l  c l : r s s i { i c : t t i o r r  i s

rxrssib lc.  Ft , r  t l tc tc I ' ' ' t t ' t ' l ' '  t l r t '  r tL l  t t t ' l t t i t t ' r l "qt '  n l l l ' \  I )Lr  t ' t t l t i t tc t l '

l ; ; ' , i . ; i  t l , , r t  u.  , t l r t i , ,s t t is l t  l 'e t* t . t r  t l rc  t t 'c l t ' i t ' .1  l t r t l  ut r tcc l t t t icrr l

i t ; : , ; ' ; ' ; . 1 ; '  i l , "  
" " ' ' l . ,  " t " 1  

I ' e  n rL ' r r I l ) t ' r '  t h i r t ' . t l r o r r sh  t r o | t t t r t l  l r r u l t iDg

i r r  1 , l r r . l  I ' o t ' t r r r : l ' s r : l l i L ' " " ' t ' " l t t '  l r t ' t t o t ' t t t ; t l  i r r  1 l r c  l l r t t t : r ' i l r  c c r t : t i t r

, " u i , , , t r ,  i t  i s  n tos t  ' l ' ' l i t t i t " l . v  t l ( r t  s ' t  l t t t '  o t l t e t ' s '  l t ' l r t L  t t o t  I t c cess iL t ' i l ' y



lxxx IrtocnEDrri( is oF 'r ' rrE Glror.oolc,rr,  socrETr. Ivol.  ixxvi i ,

so fb. the l'orltl u,t I''gtr. \\rc uirrst uls. Lcnrcrrrbt,r that thcse trr.t,
'c l i lsscs l ,r 'c rrot each:r l l  of oue hiud ^rrd *lrrr l l r-  r l ist irrct f 'orrr t l re
' t l rcr ' ;  i t  ruity btr,  urr<l irxlect l  i rhrrost cc't ,r i rrrr.  is, trrc casr: i l r i r t
l r . t l r  ' c l lu r i r ' l  l l r t l ' c 'u lsc t l  f l ru l ts  corn1r r . i r , , , , , , , , ' , ,  t l r i r . ,uc  g ' .u1r
rvhol ly dist inct in origirr lnt l  nr,xle of folrrurt iorr,  :rrrr l  t l rat irr  sornc
cnses thcle is rr closer lei lLt iorrslr i l r  i retrverrr rrur.rut l  iLutl  lcr.clserl
f tu l l s  t l r r r 'be t * ' ce '  then i  uu t l  o t l rc ' s  o f  r r . ' r i rn l l r -  t l r c  s r r r r rc  t . l i r ss .

' I 'hc'e is, ho*'over' ,  o.o 'el ' \ '  t le l i rr i tc t l i f fcr.e,t .r  rrctucc. l l . r ' l . i rr
: l t t t l  Levclsod l iLrr l ts, in thlrt  t l rc folrrr.r .  rr t ,et-ssitutc lru irrcr.oirse irr
t l rcr lrol izorrt. . l  r l istrL,cc t-,1 tu'o Ptr irrts si trurtct l  .rr  .Plxrsitr :  sir lcs
o f  t l r c  hnr l t  l r r r t l  t l r c  lu t tc l  d  t l cc r . t : rsc ,  ln  o t l rc r .  l . , , r . t i s ,  u , , r . r r r : r l
f i t rr l t ing irrdiealcs rrrr .xtcrrsi, .  . f  t l re c.rrrrtr '1 '  l r1i 'cct ' t l  l , .r-  i t ,  .rr , I
t ' eve t ' sc t l  l l ru l t i r r , r  r r  cor r r l r r ' , . ss i ,u r .  ' l l l r i s  t l i s t i r re t j , r r  h r rs  l r r rg  l x r t , r r
t 'ecogr r izc t l ,  tnd  nr , rLc  t l r l r r r  l r l r l f  i r  ( .o ) r tn l . t -  l r r rs  l , l r sse t l  s i r rcc  t l rc le
rL|1xr;r lct l  i t .  I lulx,r.  l rr- 1lrr:  l l ,uv.. l  .  l l .  \ \- i l . r ,rr t--\ \ .1)onr I  rcvt,r,c ts
ru .1 ' l i l s t  t cucho l  i r r  q .eo l rg . r ' -o r r  t l ru  c r rusc  o f  cor r lo l t io r r  i rn t i  f r ru l ts .
I r r  t l r i s  i t  rv l rs  Pr i r r t r : t l  . r r t  l l u r t  t l ru  c lcv i r t i , ,  , r f  r r  l r . r rc t  , f  c . r r r r t r . r -
rvoul i l  inclt ' ; rsc l l rr :  le lgth oI t l re ruclstr lrnre rrt ,  lc l .osi t l rr .  . l"r , t t" , I
t l lct,  rr 'hi le t lclr l t ,ssiou uorrld gi 'e l is. t ,  rr  t lct.r .errsr,brrr l  clr lcrr l i r t iorr
r tus  t t t . r l c  r - r f  t l ro  lL r r , ' r r r t , f  l l r c  c - r t r r rs i t , r r  o 'c ( ) l l l l ) r . ( , ss io .  * . l r i c l r
u'orr l l  Le Pr.ot lucctt i rr  this rr. i l ; , .  ' I ' l rcr.e cln l .rc uo r luestiorr i l r i t t
t l t c  c : r ,so  uss ig re t l  i s  lL  t r . r r .  , r re  r r r r t l  t l ra t  I r . t l r  c . r tcus i . . : r r r t l  c . ' r -
1 r t ' u s s i ' u c a r r b c l , ' . t l u c c r l  i r r t l r i s r v . l ' ;  l ' r t , i r r t l r c l i q l r t ' f  . r r r .  l r r . r , s e r l
l i r , r ' l c t lgc  . f  t i r c  e -x tc r r l  . f  c . r r t ' r ' t i r ,  iL . r l  f r r r r l t i rg ,  i t  i s  t , v i t l t r r t
th : r t  {Le  c l t rsc  i s , l ru r r r l i t i l t i vc l r .  iu : r t l c r l ru r tc ,  r r r r r l  t l l tb  soruu  t , th r^ r
tuust be i 'v. l tet i  to :rcc,rr, t  t .r '  t l rc :* l() . l r t  () f  cha,rrgr ir i  t l re ,r ' igi lul
t l i rucusiuus lhich is irr t l ic ir tet l  L_r. cxist irrg str.rrr: tru.c. ' . l l l r is is rr,r t
t  nrtt telto Lc clc:r l t  rvi t l r  l rcr.e :  btrt  i t  rrr:rr.  l rc rrot icet l  i l l l t , :r l t l rorrgir
t ' x tc r rs ion  o f  t i ro  ho l i z , r r tu l  r l i r r r t .u r j , , r r .  r , f  ;L  1 , : ru l te r l  leg io r r  u . t ,u l t l
sut l icic ' t11' ucc.urrt fo'  t lu: fucts , f  rr ,r 'n*l  l .rr l t i rrg, lr lovit lct l  t l*Lt
t l t t :  rrecesslr ' .r '  fLirctrr lcs s'elu irr r :- t istt ,rrce, t l r .  cl tsc,f  t .cvrrr.serl
f i tui ts is rrrucL less sir irPle, frr ' ,  *,hi lc t l rc. '  i rrr lr l .v r l  ' t ' r l rrct i , '  i .
1hc  l r t ' ' i z .o r r t . l  r l i r ' eus i t ,us , r  t i r r :  f rL r r l t t , t l ' t .g i . r r ,  i t  i s  e r rs i l , r '
t lerrr 'ustr ' : lble thir l ,  i rr  ruarr.r '  i rrst i t lccs, t l rcl  coult l  rrot lurvr.,  bcrn
P.,t lucetl  rnc.r:11' l11' ctrrrrp'cssi,r iu ir ,  l ror. iz, ' trr l  t l i r .cct ion. I t  is
t. .e t lr i r t  lc 'cl 'sc(l  f  ault i 'q hirs l ;er:rr i rrr i trLterl  i rr  c-r|cr. inre uts .rr
; l  strtai l  scalc, antl  l r l ,r lur:et l  i rr  th,.rsc irrst:rrces b.v c.nrlr .cssiorr;  i t
is cr lrurl l .v t .re t lr i l t  .rr  t l re sc. lc rrrct * ' i t rr  i rr  Nutrrr.e t ircv r. iglrb

' 'Orr the Clusc of Coltoltiorr & Ifrnlts' Lieol. i\Lrg.. 1Stig, pp. l0i_20S.
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be so ploclucecl i f  therc \\ 'c le no such thing as f l ict ion; but

i t  is uo lcss cut ' tr t in thi i t  rr 'hcu ft ' ict ion rr long the sutf i lcc of the

ltault  is tr l tcn into cottsi t l t ' r ' r t t iort i t  u-ouit l  l ,c i lupossiblc fol hol i-

zontr l  cotupt 'c.ssirtu rr louc trt  givc t isc to t l ispltr : t ' r trctrt  alorlg a

l ' rult-sur ' frce, rvlrclc t l rc harlc r l i t l  uot cxcoctl  30o ftorn the velt ical '

ruucl r loulrt f t t l  i f  thc hrrdc rvctc nrtrcl t  lcss t lrrrr 15o.
' l l l rc t 'crtstrrt i trg is r l tr i tc sirnple, cL' l t t ' ,  l t tr t I  c,rt tc ' l r tsive; t l rclr :  is i l

cclt t i t t  r tngl le o{ incl ination nrtt ' l t inq t l tc crt lettrc slopc at rr 'hiclr

onc botlv s' i l I  lcst ou l l trot l tcr ' :  i f  t l rc slrr1ttr is lcss tt ,r  l t tovetttcnt

rvi l l  tu.kc plucc, i f  stecpcl thc uppel onc rvi l l  sl i t l , r  ovcl '  t l rc lorvcr

r lorvn th,- 'sloPo sLrPlt 'at i lq t l ro t l 'o. ' f l r is l inr i t i rrg inul i t trr t i"n is

l i r torvtt  i ts ' t l rc rt trglu of t 'epos,, ' . ' i t t t t l  vl t t ' ics rt 'cor '<l i t tg to the srr l tstarlcc

rrut l  rr ir tule of t l rc sulfrrcc: 1in'  )r ighlr '  f i rr islrer ' [  atrt l  urr l l - lul-rr ic: l tet l

r t ict ir l l ic sut ' f i tccs i t  is onl l  u fcrt '  t l t 'gt ' t ' t 's,  fol '  r l l t 'ssct l  stortc i t ,  is

not fu'  slrr-r l t  of l)0o, fol i rn urrr luhting sulf :r<rc, strcl t  r ts is fortrr<l

i r r  c lcu  1ho c l t ' r r t tos t -c r r t  f i r r r l t ,  t ) rc : rng lc  r r r l r l c l  l r c  s t i l l  h ig ) rc t ' .

Now s' lr t t  is t l rrc u' lr t-r 'c t l re botl ics l t 'c rr l l 'ectcd l tv thr: vet ' t ic l l

folcc of gl lvi tr- is ct lrurl ly t luo rrf  :rrrr- othcl folcc irct in3 in iurr '

othcl cl ircct ion, thc augle beiug rucusulcd frotrr a l l l lue at l iqht

:rrrglc.s to thc t l i lc 'ct ion of pt 'cssrr le, t lurt is t lom thc tcl t icl ' I , ' rvlrerr

r.omplcssion t l l ics pl lcc iu ir  
' l r t ,r ' izontrr l  

r i i lcct iou. l{cucc i t  lc-

sults tlurt holizontul l)r'cssul'c toultl not, 1rl itscif, givc lisc to

movemcub rilong urc filuit-sulfircc unless tlrc hadc l'clc at least
iJ0o flonr thc vcr'lical; l'ltclc tlru hrtle is less, pt'essr,rt'e rvoukl onlr.

l ,rcl i  tho trvo sulfrrccs ruorr, t : losclt '  togcthcr' ,  i rucl iucloaso the

It 'sistuDcc to i l tot 'cnrcrr i  -

So fu' t l ic rr, 'nsouinq is r: l t ' l l  nntl  couclusivc; i t  is au elror ' ,  hos"

ovcl', to rh'lu', ts has bccu rlonc, tlrc c<-ruclusiorr t]rat lovelscd firults
o-l l  lorvcl harle than this l i r l i t iug iLttqlr:  coult l  rot lurvr: ol iqinrtecl

ls snclr,  bnt rnnst lr t lc bcen tt lnuccl as nonnal faults, to bcconrc
rr1;pl lcnt lv lcr.elsct l  thlouqlr t i l t i rre subsetlucnt to thci l  folnrat ion.
'lhis is onc, thouqh not thc onlv, possiblc cletluctiou florn obsclvetl
ttcts; fol the altcurativc is olrcu to us that thc folces rvhicir plo-
ducetl. movcrueut &long thc fault u'elc either. velticll, or. Posscssctl
rr, considern,trlc veltical coutponcnt, in thc, dilcction in s'hich the;
rctcd.

A similat' conclusiorr rvor.r'ld lcsult frorn {ickl-obser.vations of
levelsed frults. I havc urysclf lepe:r,tecllv founcl lcr.clscrl faults in

soft teltinrv shirles antl srudstoues, aud on the rale occasions l'heu

it rvas possible to find thr: acbuai fault-planc unobsculed by surface-
d6bris ol rvcatheling, it l'as frequenth' l clcan-cut sur{ace, alor:g

YOL. r ,XXTrL
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l , I toclrIrr)rNcls or rrr l i  ctr jor.oclr(. ,rr,  socr-ETT. Ir 'ol .  lxxvi i ,

which tnovcrncnt hatl  t l l icn placc, rvi thout tny iut l icat ion of
ct'ushing ol tlcfor:rniltion of tllc fliirl-rlc or' Pllstic rna,tcrial orr
cit l rcl  sir le. ' l l rclo rvirs no iurl icir t iorr of rrnv -<rrclr lcsist irrrrrc
to t troveurcut i ts rvorr l t l  Iurvc lcsultcr l  fnrnr fr . ict iorr i t t  t l rc fr ,ult-
sutfuce, i f  thc ulrt l r lorv si i lc luid lrecrr folct ' t l  rr lru' lu' t ls l i1 'beins
tl t lust agl irst t l rc iucl ined surfrrcc, o1: t l rc f trr l t .  Orr thc colt lar ' . \ ' ,
t l rc lppcatlncc tvrts rut lrcl  rrs i t  t l rc p. l 'cssi l le ol i  tLc ovcr. lyiuq on
thr: undcl lvinS l lass lr :r t l  bocrr t t ' rrrpolul ih'  r 'c l icvcd, ut tho t inrr,
tvl tcn t l tc t l is l lLrectnerrt t<xrl t  l r l lcc. l l t rcL l l rc siuu(, :r l) l rc:u' iurcc is
f lcr lrrcntlr- pteserrtt .r l  l r ,1'  rroltrurl  f i rrr l ts; sorrrct iurcs t lrulo is t .orr-
siclelablc cluslr ing trrt l  t lcfolruatiorr clost lr-v tho 1u,ult-sulfacc, suclr
ts rvoulcl l 'elsorl l l ) ly bc cxpectcd i f  tho urovemclt harl  bccn t luc to
the ovci ' l .ying tn:tss sl icl ing, lrv i ts t .rs 'u_rvciglrt ,  ovcl '  tho incl inct l
sut ' facc of thc l l rr l t ;  t t  rr thcl t i rncs, lro;r 'cvcr ' ,  no such i l l ) l )o&r' irnce
is urct rvi th, nrrt l  cvt, tr  soft locl i ,  e;rsi l . f  i rcrrt  ol l rrol icrr,  l ic.s on
uithcr sidc of t l rc. l 'ault-sul l i rcc ahnost rr.s unirr iulet l  ls i f  thc tu.o
sidos luui bccn sepulrrtc, l  f lorrr errclr ,r t l rcl  rvlrcrr t lu '  nrovcrnolt
tooli placc.

1\re ruust rlso consitlcl t.lrrt vcr'1' llrlgc c.lrr"s of faults, sonrctinrcs
of qrcat t 'or ' t ic i l l  t l rrorv, in rvhieh thc frrult-sru'f lcc is ci t l rol vett ical,
ol so ncir i l r ' r 'c l t ic l l  t l r l t  i t  is di l l icnlt  to dccit lc thc t l i r .cct ion of
the hatlc. Iu thcsc, untl cspccialll' rvhelc thc thr.orv is Jar.ge, rvc
r.arr haldly attr ibutc thci l  ol iqin sirnl l ; '  to cxtcrrsiou ol '  cotr-
pl 'cssion irr l  hol izorr l l l  r l i l r :cl ion, :u)(f  \ \ 'c seour colnpcl ir :cl  to
invol ic the action ol.  sornc folco tct iug vclt icai l ,r . ,  ol  rvi th a.r.er.y
Ia,r'gc vc't'tical eorupoucut, irr il,s rlilcction; ruld rnolc thln that, it
lnust ht\ .c bccu r-urc ulr ich rLctcrl  u' i th nruclr gl 'c:r, tcl 'c{ lcct on ouc
sit lc of t l ic fault  thirn <-rn thc othcr ' ,  or ' ,  possiblr. ,  i rr  opposite
t i i lcct ious r-ru oplrositc si t les of t l rc furl t .

Paluloxicl. l  us i t  rnar- sccur, this is lry rro rucl lrs l)h) 'sicl l l . t .
irnpossiblc. Sotrtc 1'eals tgo, tvhen tliscussing the clispluccrnelts of
tho glouncl rvhich tool< plltcc alonq the Srn Apillers I,'ault, i'
cor)nexion rvith t lrc Sotrt lr  Cl l i fot 'nian carthqurl ie of 1906,1 I l iad
occasion to lefcl to thc vc.ry cornplicatcd stlcsses rvhich ale set ulr
in l  body subjectcd to cornplcssion, ol extension, in ore cl ir .cct ion,
but frce to change it-" folm in another', antl exhibitecl to you a
rnorlel illustlating horv a, folcc acting in one difcction on the bocly
:ls t 'whole rnight sct up strcssc.s, rnd givc rise to clisplaccment,
u'ithin it, in l rvholll' dilfolcnt clilcction. The clisplacernents
clcalt rvith olr thrt occasion \\'clc of comparatively srnall a,rnount;

p : r l t .  
' l  

I  . \  N^ \  l  \  r l r s , \  n r  . \  u l ) r r l i s s  o l  l  l r t i  l , n l t s lD l i . . . . t .  l x xx i i i

but  i t  is  not  1- ,ossi l r lo to Plucc l  l i ru i t  o l l  t l rosc l 'h ic l r  r :oul t l  o l ig i -

r r : t t c  i t t  u "  s i r r r i l r r l  l nu l l r r 0 l ' ,  t n t l  i t  i s ,  l t  l t ' r r s t ,  r r o t  i r uposs i l r i c  t h i l t

l l t t t  t t t ovc t r r e t r t s  l uv t , l L l i : t I  l t r -  1 ' l r u l t i r r g  l t r : r J  l r i l v c  o l i g i ua t c i l  i u  so t r r c

r r r l t l ogous  \ \ ' i l \ - .  i u r ( l  t l r i r t  t l r r r  t l i l r t , t i o r r  o l ' 1 l r e  l i u ' c cs  l c t i r r g  i nuuc t l i -

i r t c l t ' o t t  t ' i l l r r l  s i t t u  o l ' t l r c  f r r r i l t  t t l r l  l t i t l t  l t t ' r r  l c r v  r i i l Tc l u t r t  f l o r r t

t l r n t  o l ' t l r e  r r l t i r r r i r t c  i r r l l r r t - ' r r c ' , , 1 o  r r ' l r i c l r  l l r l r  w c l o  t l r r t , .
( l co l oq i s t s  l l t v c  t ' c cog t r i z r ; t l  l l r : r t  t o  so r r r t r  s t t c l r  c t r r sc  t t c  t t t t t s l

: r t 1 r ' i l r t r t c  t h o , , r ' i g i r r  o l i  l l r c  J ' n r t ' t r r L c s  r v l r i e l r  t t l r v c l s c : r l l  l o c l i s ,

l ' r ' t ' r l r t c t t r t l . y  u  i t l r  l L  l t t t t l l l i ; t b l ( :  l ) i l l l r l l c l i s r n  l l n ( l  i e s ' u l l r f i t r . \ '  o I

t l i l c c t i , , u ;  l r r r t  t l r c l  I u r r c  no i  s r r i l i c i c r r t l r '  : r ' t ' oq r r i z l t l  t l r ; r t  t l r r , ,  s i t l t t r r

r : i i t t s c  r t ' l r i c l r  g i v cs  t ' i s i :  t o  t l r t ,  I l l c t u l cs  l l l i r f ' c r l r u l l l . r  l r c '  t l r c  e : r us r . l

o f  r novcu rcn t  u l ong^  t l r c  s ru ' l r ce  o I  t ] r u  l ' r ' u c tu l t ,  t L i s  r uovcu i c r r t

t t l i i ng  p l i t c c  s i t r t t r l t u r r co t t s l l  i r r  op l x r s i t c  t i i r c t ' t i o r s  o r r  o1 r1 , r . t - . i t u  s i t l t : s

o f  t l r c  f u r t l ( .  L i ( ' r t c f l l l l  f : r r t l t s  r r l e  t oo  r r r u r r cLo r r s ,  l t r r r I  f o t ' t n  t oo

ct-r t t t l r l ic i t tc t l  a st 's t t ' l r ,  to i t l l , r tv  o l  srr t ' l r  l [  c ; l  uso : ts  ]nrs bcr :u r t tcnt ionct l

l r r i ug  t ccogn i z . r ' t l  i n  t l r l  t ' 1 i t ' e t  I  bn t  : t l l  u ' l r o  l u r t ' t ' l n r l  c xpc l i c r r co  o f

qc r r l og i c l r l  s t t L t c l '  t t t t t s t  I ) l l l c  c ( ) n r c  : r t ' r , r s s  i t t s l l t t t ees  o f  f l L t r l l s  t l r a t

r : t t r  o t r l . \ '  l r o  dc t c r t c r l  l , r '  cL , s . ,  : r n t l  t l e t l r i l e r l  su l y ( , . \ ' , . r '  l r t '  uu r l c r ' -

r r r ( ) u l l ( l  r vo t ' l i i ugs  i t t  r r r i r r c s  l r r r t l  r 1uuu  i c . .  I r r  t l r c sc  c l t s cs  l l r e

r l i s t t t t ' l ; l l t r c c  o f  t l r c  cve t r  c ( ) l l l s c  { , l  1 l r o  l r o r r r r r l l t l r ' - l i r r c s  i s  l i r l i t cd  t o

l hu  i r r r r uo t l i i r t u  n r i q l r l r o r r r ' l r oo , l  r i I  i l r e  I ' i L r r l t ,  t l l i r g  ou t  o r r  c i t l r c l

5 i1 lg,  . i r ts t  i is  thc r l is l , l lccnrctr ts  i r r  l lX)( i  uelc loei t l izct l  to the

i r r t t  r t c t l i u t c  t r e i g l r  l r o r t t ' l  r ou r l  o  l  t l  r i '  S rL r r , \  r r t l l c : r s  l t ' r r r r l  t .

I t  i s  r r c ,  l i l l t  o l ' r t t r ' l r l r , s cu t  t i r r r  t o  e r r t L ' r  ( ) n  i r  , l i s c r r ss i , t r r  , , f  t l r c

p l r l s i c s  c , f  I ; L r r l t i r r g ,  t l r o  l r r r r ' p r l ' t  o i t s r r c l r  r ( ' l u r ' o l l c c  r r s  l u r s  l r c cn  rna t l c

l r c i ug  1 , r  c l uc i t l l r t t  t l r t ' t i r e r r r r i r r y , - ,  r t t r r l  t l r c  l i r r r i t r r l i on  o f  u r ca t r i ug ,  o f

t l rc  s 'ot ' t ls  s ' l r ic l r  t le  t tsc i r r  u s l rociu l  scrrse,  r t t r r l  1o point  orr t  t lur t

i r r  t t s i t r g ' t l r c  u , r t , l s ' t t p t l r l o s ' '  l r r r t [ ' r l o l ' r r t l r r ( ) \ \ ' '  \ \ ' c  r r r u s t  b c  c u l c f r r l

t o  r Lvo i t l  i l r r " v  i u r l , l i r a t i , r t t  l l n t t  i l r r ;  t l i s l r l l r t ' t r r l t t L  u l r s  t t s t t ' i c t e t l  t o  onc

s i t l c  o f  t l r e  l ' : t t r l t  I  I o l  i t  r r r ; r l  nu l l  l u r ve  1 : r hc t r  t l r r ,  l i r l r r r  oJ .  u ,  s i r uu i -

t i r ucous  novc rn t : t t t  i t t  i l r e  s i r r r r r  r l i l c c t i o r r .  l r n t  o f  t l i l ' l ' c l cn l ,  un rouu t ,

o l  i r r  op l x r s i t c  t [ i t ' c cL i t , r r s .  upuu l r l s  o r r  o r r c  s i t l e  i r r r t l  r l o r v r ru ' l r l r l s  o r r

t he  o l hc r ' ,  o f  t l r c  su l l acc  o [  s cpu lu t i o r r .  
,  

-

I  l r i l v c  r t l l c i L t l , y  l c l c l l c , I  t o  t r t o  c l r t s scs  o I  t c ' c l r u i c t L l  t c t ' t t t s ,  o t t c  o1 .

u ' l r i c l r  i s  u  u ' o l c l  t r t . r t ,  r t s c t l  o r t l s i r l c  s ( ) l l l c  l ) r l t i e t r l : l r  t l e ' l r i r l t t t t e r r t  o f

k r r os ' l cdgc ,  i r r r r l  c t t t t se r l t t o t r t l . v  t t r c : t t t i ng l css  t , r  l l r c  r r r r i r r i t i l t c c l ,  t ho

othcl  l r  rvol t l  in  ( ' r )nI l I I r ) l r  t ts t , .  Lr  r l l r ie l r  ; r  s l r t :c i r r l  l i r r r i t i : t l  t t rc l r t l i t tg

is 5^ ivcrr  u 'hcu rrsr ' , l  : rs  u tc ' t ' lur i ru l  tc l r r .  , \  l l r i l t l  c l l tss is  lhrLt  of

c,r . rnrpouur l  l 'o l t ls ,  i t t  s ' l t ich,- r t tu ot ' r r l l  of  t l tc  cotr t l - ,ot tc t r ts  ru lv l - re i r r

gel)c l i l l  use,  t loLlg l r  t l te cotr tp,- rntr t l  is  col t iuct i  to or te spcci i t l  b i 'anch'  
Q . J .G .S .  vo l  l x v  ( 1909 )  pp .  1 -16 ,
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lxniiv lnocDlDrircs or THD cllrotoercat soctETT. [vol. lxxvii,
of scieuce; a' .  of ,r is_a. ver1. typical instarcc is p.oviclecl by t lurtspecial fo:": 

:l 
revelscd fault, .o,rrrr,only iiuowu as an , ovcr.thrust.,

ii:X;:iIJJi'',1i""',:J,{ 
a technic:rl te.rrr s1,cci*l to gcoiogy, it is uot

o,rc' b*, rcr r,r,,,;;l l'ii,; jffi il "":::'liift :] 1lJ.li,*:t l.:'I
I 

ti" tl':u rucaniugioss uPitlt fi.,cru its tcclrnicrl significance, folrt ls colupounrlccl of 
.tu,<_r couuntrn, ch:u.ucter.istically Illglish,rvo'ds, aud as suc' ca.r'ies r'it' it a rvrrc,rc gr.oup of co'notiitions.

I'i'st, that t.e 'oclis 'o*'r'csti'g upou tlrJ sur.rircc of sefaratio,
ouglrt_'ot 'o''rall1, to o_ccup;,t'rit p,isitir_,', '.t 'avc bee. brouglrtt'c'c li;. dislilace'rcnt, fr.or. tlrat .,"t,irt, tl,ry o'iginall;, occupierl;

: : :" : l1tt ,  
t l rat t 'c . isl i laccrucut ,ras t iLl ie'  1, lac" b,.  a rrro'c'rcrrt  , fl ro uppor lnass o'cf t 'e lorvcr.;  a'd, 'r i . . ly, that this rnoveruerrt

rvas 'r'oclnced b;' sornc c&*sc or fo'ce extc'rr"ai to ,r. ar.ca occupiedby the r'atcrial displaccd, rvhich has tr..,r- tt,r.,rt as au i'crtutilss, inllucnced by, but takirrg uo pllt il tlrc pr.ocluctiorr.of, flreporvol Lry rvhich it rvas uroved.
l)oubtlcss thc rvoi.cl u,as fi.on tlrc ottsct intentletl t;o can.). rvitlrit tirc rvhole of thesc irnplicttions, itud 5e leng as it is uscci onl;, ir1that extcnclcd seusc aucl sornc otlcr. rvor.cl ruatlc usc of rvhcu

. diifc'crrt g'oup of cou'otatiors is i'tc'tlcrl, rro o'jr:ctio. coulti
be 'aised; but, if it is to be 'ctainerl as orrc ,f or.r. spccial tcc'rrical
teu's' it is crniue'try desirable trrat its urcauirrg srroukl bc liruitcd
to tJre Ii.st, 

_rv'ic' ex'r.csscs :l firct, r'cl th*t it s'oulcl cuase toiurply thr: othel trvo, rvrricli are of flrc latule of a ilreor;, of oligin.
Iu practicc, l'*'0'r'cr', it 'as gc'e'ally becrr r.rsetl irr thr: cxtc,.ctl
inter2r'etltiou, aud ou this lras gro*r, r.,1, :r. rulrss of contlovcr.sy
as to rvhethcl th.r: uppcl urass \vas ilrr.ust over. ilrc lorvcr., ol the
lorvel th'ust u,dc' trrc ru)pcr', rs to thc tli'cctiorr fi.our rvrrich flrcirupulsc ca'rc, aucl as to tie urtiruate causc t, rvrric' it rvas cl.e ;but t'e g.eate'pa.t of trcse co't'oversial iv.iti.gs r.esoives itscrf,
.' c'iticar exaniu:rti.', iut. r*er.c vcr.b.i tliarectics, o' is i'co'-
sistent .rvith souro of flre fuudaurental pr.inci;.rles of pliysics.

- 
Tlling these points iu orcl.er, we urly 

'fir.st 
cousicler. tlut ofthe .i'ectio' of'rovement' rn the scottish rlighla'.s it is quite

clea' t'at thc .ppc' brocris 'avc rno'ed rvt-strva'cls .cratir.e to ,rclo*'cr', i' scandi.a'ia trrc .crative rnoveurcrrt of thc u1-rpc. brocris
lrrs bee'castlt*ls, ancl i' ,re Alps ''r,t'r'nr.cls; but it rvoultl bc
a' equally tlue statcnrc't of the facts to say tlrnt the rnovemont
of t'e lorve' lnasses 'acl Lree. iu t^e opposite clirection, and rnore
tlian this it is irupossibrr: to sa"'r', r,.a"ing .n o'e sitre' 'rc abstra.t

l i u r ' t  l . l , r . . l r i r ' E t r s . t u r . , ' D D J T D . B o r , r t r r i , ' t i s t . t r r L t i , t .  l x x x v

disq-.isitio's of Pu'e philosophy orr ilir: qr.rcstiorr of thc possibilitr.
of t l ic 'o bci,g's.ch u, t l r i rg irs .bsorutc 'rot i .rr ,  i t  is cr:r. tr i '  t lur,t  i t
calr oul.1' be exP.essetl i' tci',rs .f clisPluc.r'eut, r'elilti'c to sor'c
1x;irrt  rvhich has to' l-re acceptcd as l i_ret l ,  ul t l  t l r is Poiut rnrrst
t teccssu' i l , t '  l ie ,utsidc thc bod' r 'cgurt lct l  :rs ir  rrr.r 'c ' ' rc. ' t .  rr ' rorrr
this i t  lcsults thlt  rvo c:runot r lctcrrnirrc t lrc t l i r .eetiorr of r l is_
l r l luccrucut ' f  t l re  r ' i r s - *cs ,  o r r  c i i l r c .  s ic lo  o f  t r r .  l r r i r r r . , f  s r '1 r * i r t i t - r r r ,
b'  obsc'r 'at io.s rvi thiu trrc 'cgi 'rr  of trre tr isplLccrre'ts f  a,d, ,r ,*
* 'c lr*r 'c r)o l l rLr:r ls . f l  'cfc'crrcc t,  sorrrt ,  cxlcrrrul lxr int,  *, l r iclr  curr
bc .cg'ru'clct l  as .r*r1[r 'ctcr l ,  iL.es*rts i l r i r t  * 'c rui l ' rrr l ; 'sPcal i  rvi1,h
cc.t. i r t '  of thc 'clat ive ruo'curcrrts *, i trr irr  thc 'cgio. , f  the
ovci ' thlust. 1\rc l le just i l icd in spetl<irrg, <,r.  n,r. i t iug; fol pulol l .
tlcsc.illtivc l)u'Poscs, of *rr castrvar.i o, ,r.a,rt*.,.,r1 *roveurcut of thc
,ppc' blocli ovc. thc lo*'cr', i' o'tlc. to :Lr.oitl the brrg pc'iPh.ases
i i 'c l  r l ig 'cssio.s rvhich rvorr l t l  bc ..a' . i r lublc i f  i l re t ' rre rrreu' iusl,_,f
thc obsc'vrt iol ls \ \ 'c l 'o ulu' :r .r 's to bc cx|r 'csscd irr fulr;  brrt  i rr  trr is
r: .sc i t  is t lcsi 'ablc to obsc.vc .uifor. ' r i t 'of p..ct ice, . ' t l  alrvays
to i'cgrr.d tlrc uppel lrlock rs lravins nrorc,,l lclatir.el.r, to tLc lorvJr.,
anrl  csPcci i l l l ; ' to.er 'curbcr th:rt  i l rc t-rPr.essiorr is r.r-"ed rucr.crr.
l ls t  conycricucc in t lcscl i l i t ion, rrot as inrlr l ,vins ,, , ,r .  ,rsscr.t ion <ri
r l isplace'rc' t  o. l i -r i tv.clut i 'c to u'.1, poiut outsit lc t l rc urc. of t l rc
ovelthlust.

I I . ,vi .g shorvrr thnt a'gu'rt , ' t  us to t lrr . ,  t l i r .ect i ,rr  , f .  ' ror,cr 'errt
is ruc.cl.-r' discussirn ,f the rvoi.cls irr r,hich lhcr liicts :r'c to be
t'cPlcseuteci, I conro to tlrc rlucstion of thc tlir.ectiorr fr.orrr i,.,hicli
thc Pi'cssu'c, to *'Lich tho ruovcme.t is lrttr.ibutotl, *,;15 exc'tecl.'I'his rliscussio'r. .giLi', iu'orvcs rl *,iclesP'i:.tl f.llac.t' trrilt p'cssur.c.
ca. bc ,ro-sidcd ; i t  l rc. ' reatcs thc gr.c*t *. ,r . l i  rr f  sucss, i '  rvhich
*'r: finil .cpcatetl r'cfe.c'cc to c*r'th-*;L'.s aclvurrciurr .glinst
'csist.nt bloclis, antl irr rvhicli trre fonus of tLc lflcls ,,r., ll"rr"ft",ll,.
iu 'ol iccl as e' ir lcrce of the r l i r .ect i t .r ' rr .o'r  * 'Lich i l rc p.r.r. ,^ra.*r, .".'I'hc ilesr.r'vcclly glolt inlluencc of fliis l.oll; orr *uological flrought
iras sc'vccl to cr'Philsizc antl pcr.pr:tuatc a r.er;- u*lu.al f.llla*cy,
d-e-r'ivecl fi'oru a' i'r1re'fcct i'terpi'ctatidrr of r:verrci,y 

"t1r.ri.nJ..trvhe, u'  i rcr '-rrr Puslrcs, for iustu'ce',  :rr luirrst iLrr .rr l i l tcr iccl t loor.
* 'h ic l r .v i r : l c ls  t ,  t l r .  l ) r ' cssr r ( , ,  i t  i s  r r . t r r . r r l  f r i r . t l r i r t  r r0 l .s r r r  t .
r t t t l ibute l l rc r.csult  to thc tct ion of rvlr i th l tc is r.onsuious, lrrr[
to t . l rc rr,  rrcc'.rrt  of thc irrariu*rtc surr. ir . t . t  ,r '  his uct ivi t ics l
1r 'oPerl. t '  c.nsider.d, lr .* 'c 'cr ' ,  both tal<c irrr ct lruLr :rrcl  opposite 1rar.t ,
lLud t lrc t loo'pnshcs bacl i  i rr  c 'xactr l-  t l rc suruc clcgr.ec rrs trre pcrsnrr
rrushcs irgairrst i t .  ' fhis is r: .si l ' rcr 'oq'r izct l  * ' rrerr trre t lo' .  is
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Ittched auci canu't yielc.[, in this casc the r.csis&rrt p'cssur.c of thc
cioot ' is felt  arrt l  lPpr.r:ciatct l ,  1'ct the, saurc luJtcs pl ircc rvhcn i t  is
l t t ' cu  t< r  r r rovc ,  t l r 'ugh  thc '1 r l , ,os i l rq  r ) r ' css . l1 , i s  l i r ' i te t r  to  f lu r t
l lccossa,lry bo oyelcolrrc thc f l ict ion of t l rc Ir irrgcs tnt i  t l re irrcl t i i l  . f
1Le ' t l ,o r "  o r rcu  t l r i s  l i r r r i t  i s  r ' , , . t . l r c t l  t l , t . . lour .L .g i r rs  t ,  r r ru 'e ,  a r t l
i f  thc P'cssu.r:  exrr ' tct l  l ) . \ ' l l l .  l )ol 'sol l  is g.c, lLtc. i lutrr i l*r ,ccdcd t,
rrt t lvc thc ttror ' .  i t1; t l rc ' . tc s' l r iclr  l rc *. ishc" 1,,  i rrr1rur.t . ,  i l rc .esulL
rrral 'bc that hc f l l ls foruurr l  rrul i l  l ru rnccts t . l rc gr.cutur. r .csistancc
of thc 1[oor'.

, \  siui lar.fal lacy is corunr,rrr ly to lrc forrrrr[  i rr  t l rc irr tcr.r l .ott t iorr
uf cxpet ' i t lurrts <-rrr the srl tLl l  scrLlc, iptentlct l  1,,  i l l rstr.rrte t lrc
It i ldirrgs anrl  frrult i rrss ol,  r .ocl is. l l ,hesc serrcl l l l l ,  talrc t l rc forrrr'  of a box-shuPcrl 'ccc1rt.cie, l i l letL *. i t l r  s;rurl ,  ur._\-,  ,r  ot lr t ,r  rrratc. i i r l ,
thc bot,borrr arrt i  l l r lcr:  si t lcs buirrq s.r ir i  * ' i i l r  cuclr , t l rur,.  r ' l r i le l  l ru
f r u ' t h  s i t l c  c a u  l r c  l r t l ' r l u c e r l  b . \ ' r n e . r r s , r : r  s c r . r : u  ( r l . o t l r u l ,
rrrr:cluruict l  corrt l i ' rrrrr:e .  l rclr :  rvc :u)l)cl l ' ,  l t  l i r .st siglrt ,  to lr l  vc
:r cl tsc 0f lr '  sol i t l  i rrrrrrt-rYi ibL: , l 'st :rcl t ,  . .rr t l  :r  1,r ' r ,ssrr|e, c,rrrbirrr,r l
rv i th  ruovurncut ,  cxu l te t l  f r .o r r r  o r rc  s i r l t  i r r  i l r c  d i lec t io r r , l  t l r c  l i xc r l
olrst l trct iorr;  btrt  u' l rcrr t l rc ci lcrrnrstrul. , . .s iur, nror.c cl,rse l .y,c.r lrruirrt ,r l ,
rve scc thir"t  r . 'Lir te vt,r ' l l l 'essulu is cxur.tcr l  l r .1'  t l re rrr,r 'ablr:  si t lc ,rr t l rc
c,rrtcutr;  , f  the i 'ct '11rt^elc rrrust be rrrct 15- rLrr cr lrr iLl  .rrr l  ,1r1rrsit*
l)r 'essu|e orr t l r t ' rrrrt  o{ t l rc sr:re$',  i l ro fulcItrrrr 0L i l rc l"u"r,  , , , .
gcrrcral l , l 'on lhc l ixcd poi ' t  f loui rvlr iclr  tho 1,,rr.r l ,us. i  is ,btuirrr: t l .
r ,ool i i lg st i l l  fal t l rcl  intr t l t '  rrurttcr.,  rrc l i rr t l  t l rat i l r is l ixet l  lxr irr t ,
tuust '  be corrur:ctct l ,  r l i 'cct l .1'  ,r '  i rr<l ir .cct l l ' ,  r ' i th t l rc r, ,rclr.  of 1,1,"
t 'ccclr lacle, ulrt l  s, , . 'e see lhlLt ' thc r i t l rs lrr .c orr l ,r .  n,rrr irr i l l lv l i rcrI
o'uov.blc' , ' , rr t l  t l rat l l rc,rrc is cl . iL*rr irr  e-ructl .r . thc saruc clcg'uc:
:rs thc othcr is Iushotl  l  corrscrlucutl . l - ,  t l ru p'cssur.c.r i l rc crr ' tcrrts is
ttot f loru <.,1e sidc t,u;r 'r ls t l rc o| lrosite orrc, lrr t t  in ct l .ur l  l rrrrrunt ur ' l
r4rPositc t l i lcr: t iorrs f i 'orrr cuch tol iu.t ls t l rc , t l rur. f \r l rcrr,  l rorvc'cr..
rvc tnrnsfe. oul consit l t ' r ' rr t i r .rn fr.onr t l rc rrro'errrr:rrts of t l rc si t les .f
t 'hc ruc.,Ptlrclc to t lrc 'csist irrrc. otrc.etI  l r '  t l re uol)to' ts, the cor-
t l i l io.s bc,ourc lmclr lc"s sirrr l , l r- , :  i rr  i l re t ,rru cir.so, rvc hi l 'e i l r i ,cc
sit lcs *rd thc bott ' ' r  al l  locl icd t,gct lrer. i trul .ur ' i rq irr  urr isorr,
-*o t lui t  thc'c is ro f  ict iurral resistarrce to trrc f .r ,*.u'r l  rrro'orrrcrrt
of tLc co.terts:Ls u rvholc; irr  thc oi lrcr ' ,  :ru'  t i ispri lcr:rrrcrrt  of i l rc
contc'uts woukl bc r.esistct l  b1. lr . ict iorr ugaiust tu.o sit ler; rrrrt l  thc
l-rottor '  of the bo-x, this 'csistrL'cc Lcirrq. aP.r,t  fr .rrrr i l r ;r t  oPlxrsei l
i r ' t i re con|., ' ' ts to dufo'rrrat io' .  r 'csurt iug f 'orrr chiruge ln t t*
r l iurensit .rns of t lur lcct, l , taclt ' .  I lc 'cc i t  .r ,s. l ts i l rrLt,  *.hi lc i l r t :
prcssLl l 'c urttst i rr  ovel l . \ .c: lso bc ct l tur l  l rrrr i  91r1rusit3, t l r t :  icsist ir trcc

1 r : r i ' t  1 ' l  , \ \ - \ J r r . t ns . \ n l - . \DD t i 1 , ss  ( ) r ' r l t I i  r ) t l r s l t ) u ) - ' f .  l r x x r - i i

t o  cJu r t . t g r .  o f  l i , r ' r r r  s ' i l l  r r o l  l r t  t , r l r r i r l  i r r  op l r os i t t ,  t l i l r : o t i ons ,

: t t t t L  s o  t l r c  r l i s l o t ' r r l i , , r r s  l  l r i , , l r  r r ' . r r l t  l  i l l  n o t  l r , ,  s t ' r r r r n c t l i c l l

r v i t l t  t , ' l t c r t t t r t . c  1 o  { i 1 i ,  r r l r i r t l t ' n 1 h - l i x c r l  r r r r r l  r r l i v r r l r l e  l r a l t s  o l ' 1 l r t '

r r ' c t ' 1 r i r t , ' l r ' ;  l r r r l  l l r i s  u l t r t  r r I  s ' \ ' r ) l t ) r o 1 r ' f ' t r r t t s t  l x , : r 1 1 r ' i l r r r l c r l  1 o  i r r -

c r l r r i r l i l , t  o l '  t l i s t l i l r r r t i o r r  , , 1 ' 1 I r r ' n ' s i s t i l r ) ( . { , .  r r o l  1 ,  r r r r  r r r r s l r r r r r r t : t l i t . l r l

r l i s l l 0 " i I  i 0 t r  , r l  l , r r , . s t t t ' ( ,  r ) r '  l i l r ) \ ' r ' n l ( , t t 1 .

I t t  N l r t u t r . '  t l r i '  t ' o r r , l i l i , r r s  : r 1 1 ,  l ' r t t ' t l r l r '  ,  o t r r l r l i r ' : r l . r i  l r . r  t l r r '  l ' i r t i ,

l l r i r t  l l r o  t r n l t ' r ' i r r l  i r r v t ' l v t ' r l  i s  r r r r t c l r  l c s s  r r r r i f i r l r r r  i r r  r : l r : r r ' : L c t c r .

1 ) r r ' , l r q l r o r r t .  t l r c  r l i , * t u r l r t , r l  t r ' : r t ' {  i } r r r t r  i r r  1 l r t ,  s r r r i r l l - s t . r r l c  c x l x ' r . i r r r c r r t s ,

l r r r t l  t l r r ' r l n t l r r . l r ' r ' , t 1 '  l l r t  r l t ' l ' o l r r l r l i o l  t ' r ' r : r r  L , ' s r  r l t ' 1 , r ' n t l e r r t  o r r  t l r r .

r l i l c t . t i , , r r  { } f  t l l { ,  '  ( n l l l ) l ' r , . s i t , r r .  s o  t l n t  i 1 '  t l r i s  u ' c l t '  i r r  u  r r o r . t l r - r r r r t l -

s o r r l l r  t l i n ' c t i o t r  t l r c  s t t ' i l i i , o l ' 1 l r t ' r ' c s r r ' l t i r r g  l i , l , l s  o l  o l r , t ' t l r l u s t s  r r n r '

r l t ' 1 r : 11 ' {  r 1 , 1 ' 1 '  t ' t , r r s i r l t ' t ' : t l , l r '  1 ' t ' o t n  t l r t ,  : l { ' r ) ( , 1 ' : r l  r ' i r s l - r r r r r l - r l r : s1  r l i l t , i . t i t > r i .

A  f r r r t l ' , , r ' t ' o t r r l r l i , ' r t t i o r r  i s  i t r t t ' o r l t r c t ' r l  l r r -  t l r t '  l ' : r r . t  t l r L t  t l r r '  r . i q i r l l r - -

l i x t r l  s i r l r s  : t n r l  l l r t t o t t r  o l '  t l r c  l r o r - s l u rp t ' r l  t ' r ' t ' t ' p t r r t - . L r  r r s r ' t l  i t r  t l r t r

c x 1 , c t ' i r r r r , r r t  i u l  l r o t  t c 1 , r , ; t t , ' , 1  i r r  N : r 1 t u r , .  s r r  1 1 1 t ' 1  1 l r 1 r ' r ,  i s  l r  l x t s s i -
l r i l i l v  o l  l e l i e f  1 , , ' i r r g  l o r r r r r l  l l 1 r , r ' l l l . \ ' o l  r l o r r r r u r r l r l s ,  i r r s t c : r r l  o l f  r t r r h '

r r pu ' l r r l s ;  o r '  1 . l r t , t ' c  n r r r '  l r r '  , ' o r r r p r r r ss i o r r  s i r r r r r l t r r n t ' o r r s l l  r . x t , r ' t c r l  i r r
r l i l ' l l l t , r r 1 ,  l r oss i l ' l l  u ' i r l t ' l r '  , l i  l ' l i ' r ' r ' r r 1 .  r l i t  o l t  i , r t s .

' l ' , r  r n r l r r t t ' l : r l l  t l r r ' s r , i ' , , r r t l i 1 i , r r r r  i r r  r l c t r r i l  i .  l r r t t ' o r r r l  o n r ' ] ) o \ \ ' 1 , 1 . .  i n

1 . l r c  p l r , s r , l t  s t i r l t '  , r l ' .  l i t r o t t l t ' t l q r ' .  l r r t t .  1 l r c  i t r r p o l t ; L r r 1  p o i r r t , 1 o  l r c

l c r r r e r r t l r t , r ' c r I  i s  L l r : r t  r l r , t r r t t ' t r o t ,  r l e r l t t t : o  I ' r r r t r r  t l r t . t l r l r ' : r c t e r . o I  t h e

r l e f on r r : r t i o r r  u l r i t ' l r  l r t ' l i s  l r r v t ' t t t t t l c t ' quue  i r r ) \ ' ( ' o l l c l us i o r r  o l  i L l r so l u te

t r r ov t , l uc r t t  t , f  o t t t ' s i t l t , o l :  t l t t ' t ' o t t t l r t c ' s s t , t l  1 r ' r t c t  r r l  o l :  t l r r r  o t hc r . ;  a l l

l l l t l  u c  c l u t  l t , t r t t t .  I t ( ) l n  o l r f ( ' l ' \ ' i t l i , r r r  r v i t l r i t r  i l r t .  , l i . t r r t l r c r l  t r . : r t : 1 ,  i s

t l r : t 1  l l r c  l r o l i z , r r r l r r l , l i r r r , ' t r s i , r r .  ] r r v ( , u l l ( i r ' t l o r r t , r l i r r r i r r r r t i o t r ,  l t r r t

n 'hcl  hol  l r . t '  t r rovt . r r rorr t  o l  orrc s i r l t :  onl .v o l  r r l t  bo1lr ,  nrc l tsutct l

l e l l t i v r . , h ' 1o  so l t t e  l r o i t r l  o r t t . i r l c  t l r , '  1 t ' : t r : t ,  t r r t r r r o t  l r t ,  t L ' . t c l r r r i ncd .
' l ' l r r :  s l r : r r , :  t t ' a so r r i r r q  l r r r l  t ' o : r c l r r ' i , r r r s  t r l r l r l l  r t  i t ) r  t ' r l r r t r l  l i t r . t . r . '  t o  t l r t :

t . , r n t 1 , r os . i o t r  i r r d i ca i t : t l  l ) t ' r ) \ ' ( ' r ' t l u ' r t s t s .  ; r r r t l  l l r e  t l r , f o l r r r a t i o r r s  r r ' h i c l r

I un ' t ' ,  u t  o t r e  t i t r r c  o t  o t l r cL ,  l r t ' L r t t  t : t l i t ' t t  : t s  cv i t l e t r ce  t l u r t  t hc  u l r pc l

I I l a s s  l r r r i I r ' r l  r . r Y e I t l t u  l t l \ I r , t . ( ) t ' t l t 0  l r r t r r , t '  r r r r , l I t ' t l r t ' i l l ) l ) e t . , : l l 0  s O c l l

t o  l r c  r r r c l c l v  t l i s l i r r t r t t i , r t r  : t l r o r t t  t t o t r l s ,  l o l  t l r r ' '  s1 r ' r r c l u r cs  l r ppc t l c r l

to u lc t l re r :xpl rss i r . ru o l '  t l rc  I  us is i : r r rct ,  \ r l l i , r ' t ' t l  to tk ' fo l r r r l t iorr  b l .

t l r o  t ' o cks  i r r  s ' l r i u l r  t l t t ' r ' t r c t ' t t r ' .

: \s  i r r  t l rc  o l j io  of  t l rc  r l i t 'e t r t i r iu o l  t t tovcruerr t ,  i l  r rur"1 ' l . rc  l r  corr-

vcrr i t - . r r t ,0 to r rcccl l i ,  t l t t ' r ' r ,nt t t rot t  us l tgc.  i t tcou'cct  t l rough i t  l le ' ,  s 'hcrr

l e l ' c l l i r r g  t . o  1 . l r c  c l i t t s t ,  t , r  l ' l r i ch  { l 1g  r l i s l r l u t ' r t r t c t r t s  r r l r :  t l u c ,  - * o  l o r r g .

r r s  t hc  l l r ug l u rq , r  i s  r t n t l c t ' s t oo t l  t oJ r c  I t t o t c l t - dcsc l i l r t i v t , .  l r n r l  so  l oug

rus u 'c r lo r rot  u l lorr  ouLs, :1vos,  i t r  i 'u t ' t l r r r '  [ t , l los i r rq r rp the t r . l in

, . ' l '  thouqlr t .  to l rc  in l l t r t ,u ' - t ' r ' l  l rv  t l r l  r ro l r ls  i r r  rvhi t 'h  thc f i rc ts of
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observntion have been pi'osented, rathcr than by thc facts theur-

selvcs. Yet it s'oulil be better tliat rve shoulil abanclon this rnoclc

,rf crplessiou altogethcr', for it is rrot only fraught rvith darrgel to

oulsclves, aucl liliely to lead to grlonoous leasoning, irrt also it is

li:lblc to rnisrurdct'standiug b1' unqcolog'ical t'catlet's u'ho. attnchinq

:r. tlilTelont rueanir.rq to thc rvolils {r'our tlrtt rvhich *'as intentLccl,

rlill conclutlc tlult s'c do uot undclstand the subjcct l'ith rvhich rr'r'

rule tlcaling, anrl so oul Philistines be lt'cl to scoff.

ltrom the corrsitler:ltiou t-rf thcsc tu'o lratters rvLich havo givel

l ise to controvcrs-\ ' ,  concct 'rrct l :r l rrro.st crrt i lel . l ' rvi th rvolt ' ls, )r.r '

rvhicL things tlrnt lcally rnlttel rnirl' bc <lesct'ibecl, I norv cotnc

to onc l'lrich is a vihl r-rne, fol it uur.v involvc a, lrotlificatiou, arrd

in sotnc rcsyrccts t ratlicir.l chiltttrt, itt sotrte of thc funtlatnoutiLl

plinciples, rvlrich htvc ratiret'lucn tacitl.v lcceptetl tharj dcfinitcll

proved. Iu rliscussious, as irr tlesct'ilitious, of tlte phenotneuir ot' of

thc ol igin of t l rcsc olelt l rrusts, t l rc rnasses involvecl halo geuell l l t '

becn lcgat'detl irs l.russivc, noving uritlcl tlte iulluence of extcrunl

folces iu the protluct iorr of n'hich t lrc.r ' took uo 1ltrt .  Tlrc notiorr

is l natural orrc, it is tlrt' sinrplcst irutl ctsicst rvl.y nf intclpletiug

thc f:rcts of obsel lat ion; buf i ts geuerir l  : tcceptattcc tuust be velv

Iru'gcly l t t l ibutct i  to t lc inl lr terrce of expeli tr tctt ts ott  i r  srnal l  scalc,

udrich havc tlrenrsclvcs bcc'rr sugucstc't1 lntl tlilcetcd b.1' t)rc lrvpo-

thesis rvirich thcl' rvele iuteltletl to illustlutc arttl invcstigirte. In

thcsc l 'c ' Ir i rvu rn iuor'b u:rss, r-rr l i r>usl l 'cotnposctl  to iruit i l te, utolc'

or less, tbc loclis of tle Itt't]r's ctust, tlcl this trtass is subjectecl

to tleforrnatiorr by the applicltiorr of cxtct'nal forces. In this rvay

lnrny o1: thc stntctru'es u'hich lrirvr: bccu s'ollictl out by geologicll

obsclvlt iols irr  t l rc I icl t l  rvolt '  i lni t i l tcr l  utt  l  srnt l l  scalc in the

cxpelinlcut, rnd thc rcsclrbluncc uus ilcccptcil as evidcucc tlrtt

thc )llgc-sclk' stluctut'es, nct rvith iu Natut'c, rvelo pt'oclucccl, Iilic

thc srnall-scalc stluctules of thc expcliruent, b.'t' the application of

ortclnal folces. Dilficulties, Lorvclcr', arisc rvhctr rvo cotrsicler thc

conclitions rlhich ulc iutloducetl l;y a,n incleasc of dirnensions to

the scale of Natulc; rud, rvhen tlrc rncchanics of oveltltrusts alr,

investigatecl, thcse cliflicultics becotnc insuperablc.

lVhcn orre body is plessccl &gainst :urother b.1' any folce at riglrt

iurgles to the surfacc of contact, it rnry be caused to move by

:rnothel folcc acting lt liglit anslcs to thc fir'st, ancl the rnrgnitudc

of thc seconcl folce nccdful to plotluce nloyerneut bells o defiuite

palt l - l  , \NNrvlrtrsr l t , t-  i .Dl) luss ot '  ' t . lui  t ,nl tstDltN'r ' .  Ixxxi_r

ratio to thc lilst, lr r':rtio rv)rich dcpcnds on the natur.c of the
nur,tclial ancl thc charnctcl of thc sulftcc of scparation. This
l l t io is l inorvrr as thc 'coel l icicnt of fr ict ion, '  anrl  is, numer. ical ly,
tho sarlc ls thc tlngcnt of tho tlglc of lcpose. For a ilat-dresscd
srrrfacc of stonc thc coc{l icient is t l :out t lnee-f i f ths of the rvcight
of thc stonc, fol a. sulfirt,o srrclr irs that of a so-callecl .thrurt-

plrrrc'  i t  rvoul<l rrot Lc lcss : corrscrlncutl l i  to rnovc a blocl i  of
t'oclis ji ruiles rvide s'onlrl uoctl rr l)r'cssrlrc crlull to tlrat dnc to thc
u '<r ig l r l ,  o f  r r  co lu r r r r r , , r l  t , l r t ' . sur r re  r t l c l rs  a r r t l  o I  t l r c  sarnc  c r .oss-
section, htvirrg r lreiqht oI at lcrst lJ rni los. ol just.r,bout t ]rc l i rni l ,
of hcig{rt  of colutrrrr u' l r iclr  ui ' ,- ' r 'ugc lurl t l  roclr cun bclr l  rvi thout
t : r ' r rs l r i r rq .

[,\r-rrrr tlrcso Iigut'c.s it; :rl)l)r':rls thlt tLc nrl,xirnunr possiblc
rviclth tif tlre ovet'tirlust nrust bc sorncrvhelc about 5 rniles, if it
rrrovctl  rs arr inclt  rnltss rrnt lel thc inl luoucc of sorne oxtclnal
irnpulse : for', if lhc rvidtlr excecclerl this lirnit, thc stlcsses rvould
bc grr.iltci' tlutn tlrost, rvlriclr look c'oukl bo:lr or tlansurit, anrl lelicl'
rvoult l  Jrc fountl  i rr  st-urrc oLircl sn1'tharr b1'rr gcncrl l  displacernent
r lorrq' t l ro rvlrolc u' idt lr  of l i rc t>r 'ct 'Llr lust; bul,  5 rni les is lcss
than htlf t,lrc rvitlth of llrtr nrass turlerl in thc llighlllnd ovcr'-
t l rrust,s, i t  is not rnolc t lr i rrr:r  terrth ol ' thl t  of t l rc Sc;r.rrdiua.viau,
rr,nrl  l r .  st i i l  sl lal lel  h' l tcLiorr ol: t l rosc u' lr ieh hlvc bcon t lcduccd
irr 1hc l ' ()siol) oI t l rc , \11,s. l f t 'orrr this i l  ruiglrt  secrrr to bu
csttbl ishcd t lr i r t  rroncr of t l rcso ovclthlusts coulcl possibly lravc:
lrcor 1,r 'ot luct- ' t l ,  l rrrt l  tLrLt l l rct 'c rnrtst lr t :  sonu: cn'ol in the obsor'-
vtt ions, ot thc iutclcnct 's rvlr i t . l r  lulvc bcerr t lnrrvn fLonr thcnr a-.
to stltrr:tut'c.

' l lhis loasoniug, horve vcr, is rroL . jusl; i l i rLblc. lVr: Ir irvc trgairr :r ,
oirso yel ' \r  l i l ic t l r l l  rvhich lrns becrr nrcrrt iorret l  in connexion rvit l r
rvhirt rlt olilinulil.l' nrtdclstootl ls lcr.clsocl flrults, l,ntl once lnol'c
rvc lrrr ' , '  to t iLcc t lru r l tcnurt ivc th:rt  t lu: h1-pot)rcsis of ol isiu ncorls
t:ol lcct, ir l r ,  uot t l rc frrcts of r l l rscn'at i t"ru ;  but, boforc cxi lmining this,
i t  is r ie'ccsstrty to I 'c l lur ' | ' , . r t t1'  1;s.* ' f lo t t tei l t ts of gctt, ing ovct '  t |e
rlilliculty l'hich luLs becn rtrcoutrtcrccl.' If rvc uriglrt bclicvc that

t lre cocl l icicrrt  of f l ict iorr alorrg t)rc sulf lcc of thc t lr lust rvls lcss
lhitn that tcloptcrl in thc calcuhtiou, l,hc rvidth of tlrc blocks
rvhich could bc tloved rvoulrl J>c collespont-liugl.y inclcasctl; but not

iu this w&y crl) suflicicnt iuclclsc bc obtlinetl, fix'cven rvith thc
rrrosl, lrolfectl.)'{ot'rncd urrrl lublicltctl surfu,ccs in ntechrnisur thc
eoefl icicut is uot tnit t t l iul ly lcss t lutr otte-tetrth, urt l  the nt lxirnnnr

YOr, ,  .L. \ \ l . t r , ,,/



rvidth of block rvhich could be urovccl rvould lot bc increasccl
bcyond about 30 rnilcs. ,l'hc acturl sur.facc lrlong rvhich rnovc-
tuent took placc- being, to s:r,;, thc lcitst, ruuch less polfect tharr
thosc rvhich givc so sr.all :r cocllicicrrt of f.iction. the'raxirnur.
rvidth that could be r.ovecl *,ould in iLny case bc lcss than has, i'
sourc i.stauccs, bee' shorv' by obse'v:rtior i, ilrc ficlil. Rcsistancc
to rnoverneut rnight, lrorvovcr', bc r.ctlucctl if thc dorvnrv:rr.d plossurc
duc t<l the rveight of the uppel blocli rvcle, irr sorno rvluy or oilrcr.,
tct 'Porari ly 'cl icvct l ,  autl  i I  t l r is l .cl icl f  rvc'c t : , ' r l r lctc t lrc.c rvoult l
bc rro lirnit to the rvitlth of blocli ilrat coultl bi: uro'ctl. It is
rtot casy to conccive the rncans by rvhich ilris could. bc blbught
.:rbout, nol is it rccessaly to consiclcr. thc 1;ossibility, fo. il,"
existence of urylonites, a'd. otlrer. i'tlicatio.s, of .cslst.ncc to
tnovcrne't, givcrr by thc dcfo'*ratiorr a'd {ract*r,c of 'ocli, are
cloquc.t of the rcsistrrnccs rvhich lracl to bc ovcr.corne rvhc' ilrc
cxisting displaccrnc'ts rvc'c b.ought .bout. lr*liing trrcsc i.t.
cousideration, i t  is cvidcnt th*t f l re f  ict iorr l l  r .csist*rcc'rust havc
bce. at least as gre.t *s is rcP.cse'tcd. by the cocflicieut rnadc usc
-of, so that the width of 5 rniles r,r,,"t bc r.cgaltlcd as:l runxirnunr
rather than :r r ' iuirnuru l imit of thc rvir l ih rf  i l rc <_rvert lrust
rvhich could be nrovcd b;, pr.cssur.c fr.orrr rvithout.

ri'ro'r this rve a'c lctl to thc. co'clusion flrat trrc thrusts dicr rror,
I 'ove siurul la'cruslv o'or the rvholc of thci.  cxtcrt,  but 1n't iai ly,
li.st iu o'c 1ra't the' iu it,rothcr, cacrr seprrr..tc ru.,r,cure,t iuvolvirii;
: [ l l  arei,r  l i rni tet l  b,v t lrc strcngth of t l rc r.oc]ts anrl  i l ruir.porver
1,o t,rtnsnrit, or rcsist tho clfect of, .pr.cssule. Sr,,rc r,*,,,..-* ,,g,,
i t  ruiglrt  ' i^ 'c bcerr sr i t l  t l rat a,, ; .  , , ,1,prrr i t i , ,  oI t ' is kirrt l  u.r is
physically irupossiblc ; but lt the presont da.1. dre changc of
'olurne rvhich'csults f'orn r. *lte*rtio' of the rnorecul"" gi.orlr-
ins of thc saurc chcrnical clcrneuts, cxprcssccl gcologicrll;; rs ar.
diffc.c't 'ri'e.alogical co'stituti,' of .ooris L'ving trre sa*rc
chenrical cornpnsition, or luoro br.ieIl1. ars il chringc of nrotlc of thc
srrnc llorrD' lras opcuccl .1i:r.t rc*,st olrc l'oillls l5- rvhicrr ilrc tlesir.ed
elfcct ruiglrt bc 'r'oduccd. r)oub,css rrrc atlv.nce oI *'o*.retlgc
rvi l l  opc' u1; othor' l iossibi l i t i r :s, sorrro . f  *,hich r ' is lr t  bc indicat.r i ,
though I shall not lcfel to thcru, rrs ln.y prcscnt pulposc is not
to dcal rvit' things t'ernsclves, but rvit' ,ie *,r-rr.ds in *tri.t, ttr.y
:lre c-xplcssctl.

Olc rcsult of lhe acceptancc of auy suclr pr()ooss as h:r,s becrr
.suggestcd is that t'e origi' of ovcr.'r'ust, 

""*r.. 
t' rrave :'ry

P.uocEEDrNos ovruE GDoLoorcar, socrurr. [vol.  lxxvi i ,
1 ,a r t  I  ]  - rN_ \ r \ ' r n ; . \ l t \  . . \D l )R l j s s  ( ) t ' l , l t u  t , n r r ; lD t iN l . .

. t ' sc r * l r l . r rc .  t .  t l * r rs t i r rg  i r r  1 l r .  , r r l i r r . r ' l -  so l l se  , l :  thc  r ' . r , t l ;  t l r c
l rove lucu t  rvonk l  r ro i ;  I rc  l i l i t , thu t  o I  u  s lc t lg r ,  Pus l r r :d  bo t l i l . v
f.r ' iv lul,r 'c l  t l rc glorrrrt l ,  l rrrt  rrr.rc rr l i i rr  t ,  t l rc cr,:Lrvl of ,r  catcr:_
P i l la .  * ' l r i c l r : r r l i ' r r r r :es ,ue  Pu.L  ' f  i t s  r r , r l .1 ' * t  u .  t i r r r t : ,  : r r rc i : r l l  P lu . l , s
irr sr-rc.cssiorr.  - \  f tr ' t . l rc '  r ' .s.rt  is t lurt i l rc rrxrt ir .c 1xlu,cr. ,vorr l , l
l r i r ' . , r ' i g i n r L t e t I  i v i t h i r r  t l r . : r . r ' . : r . . f  l r r c , r ' . r ' i l r . r s t ,  l r r r t l ,  l r s  r v c ,
. :u ru ,L  < : r ' cc i 'e . f  t l r i s  l l r l i i ' q  l rL lc r , ' i r r  t . l r r , t le l r t l  ro . l i , l i  i l r c  t r1 r1r . r .
l r lock  i r r r ' .1 'c t l ,  * ' t ' i . r rs t  Pr r t  i l  i .  1 l r .  l . r r . i , r ' { ) 'o ,  r ) ro l ,u  r l i ' c r : i l v
: r s s , t : i : r t o t l  r v i l l r  t l r , s t ' l r l * . r ' l : r . y t , r , s , l ' l l r t . r . r . r r s t ,  i r r  * , l r i . , l ,  r r r a r r '
i r 'Per '1 t .c t l '  r r r t l c ' r ' s t r .c l  c l r rugcs  . r .c  c . r , t r r i r l .1 'q - , r i rg  t , r r . , , , , ,1  1 , , . , r -bltbl.r '  rrurrr. \-  bh;rt  i r lc rvhol l . l -  rrrrsuslreclet l  iLt pr.csent-

\\r i1lr.rrt ,  orrt .r ' i rrg ir t ,  rr th,oc.tr. \ ' . t  trr is h.vPotrrcsis of or. igirr , f
, ve ' t l r 'us t - * ,  t l r .  c l : r i r r  r r rusr  r t t  l ,us l .  r r .  r ' r r t le  t l r iL t  i t  i s : r  r r i ss ib lc
( l l )o, c() l tsistcut l . i t l r  thc 1,tcts lcv,:alct l  b.1, olrsclvatiurr, , i rrd , , ,r1
i rc . r r rp . t ib lo  * ' i t l r , r r r  | ^ ' -s t ' r t  r i r r . r ' l cdq .c , , r ,  iq 'o r i l ' . . ,  o r .  i l re
1rh1'sics of l l ro lr l l r t l r 's c'usl.  I f .ccr- 'Pt.t l .  i t  l i r l l .*.s t l r iut t l rc rvor.t l' ovc l t , l r l r rs t '  s r . rgscs ts  sor r rc th iuq  r l r r i t c  t l i  lTorc t r t  f r . , i r r i  rvh t t
rrcl .* l l r '  1,otr l i  Pltct ' ,  :rrr l  t l r i r t  t l ro r ' r-rrtr  .  rrrrr lc ' t ,r .r l*, l  ,  rvurtkl  nro'c
l r . ru '1 . \ ' . xP 'css  t l r t ' r r r i r r rc ' r . i r r  * l r i c l r  l l r c  i l r i ' { . r  r .e fc ' r . cc l  t ,  rv ; ts
l r r r ^ rg r l r l  : r l ru r r t :  . r ' t r t  I  l r l r ' t ,  r r , r  r r r ,s i r r ' ,  r . t , r ' t : r i r r l l -  r '  i r t r : r r t i . r r ,  t ,
s r t g { c s t  t l l t l : r  l c l l - r , s t : r , l r l i s l r c t l  t c r . r r r  s l r r r r l t l  l r t ,  r r l x r r r t l o r r c t l : r n t l
t t 'plat,r ' r l  1r.1'  o:rt- ,  rvlr iclr  nrrr- l rc irrst as rrr islcatl i rrg, i t  u,c t lel inc i t
' lhcl* ' isc thu'rrs * r 'elc 'sc, l  f :rult ,J 'er..y lo*, incl irrut iou l i r .oru i l rc
Irt l r iz,rrrt i r l .  So ]orrg rrs t lrc t ,ounotrtt iorr is tJrus l inr i tct l ,  onc u.otr l
i s  l s  goot l  i r s  : r r ro t l rc r ' , : r r r t l  l ' l r cu ,  rv ish i r rg  to  r l i sc r r rss  o r ig ins  anr l
l)ro(:essos 0f fo|rrr i t1, i0rr,  \rc g() lr0.\ ' rrrt l  i l r is rrrcarr inq,,r l l - ,v, ir . . ls rru.r.
l rc  c r l r . r l l r '  l r . t l ,  i f  u ' r '  : r l l . * '  t ,o l l i r t c r . . l  r r r r , l r r r iugs  o i ,  i l r c  c ,ns t i tucu t
1 r : t t ' 1 .  I o  i t t l l t t t  t r c t .  ( , l l t '  1 1 . : t s u l r i l l : 1 .

' l l l r t '  t l r c r r rc  r r r ig l r t  l r c  cxP l r r rd .d  i r r r le r i . i t t , l . r - ,  l r ' l  c r ruugh l ras  l . rcor r
s : r i r i  t , r  |o i . t  th t ' r rL , , r ' .1 ,  r r l  t l re  <hr rq 'c r t , f  l , r . sc  usr ' , r f  * .o r .ds , .u t l  , f
l  l rc rre c*ssity rf  r l ist, i rrgrr islr irg c)ertr l"v b.tu r:r,u t lr i rrgs i l rcrns.l 'cs
:r,rt t l  t l r .  tc 'rrrs irr  r ' l r ic lr  t l rc.r '  u..  t lcsgr. ibct l  ,r .  r 'crrt io'et l .  ' l 'he
Iessor r  i s  no  l r r \ \ ' o r r t , ,  fo l . t l r c  l ' ; r l J r rc .1 - ,  o f  us i r rg  f l ro  s l ru r t r  rvor . r l  i r r
rnolc thltu ol lc sousc, rrrust lr tr  rrs olt l  lLs l i rugrr lrgg antl  lo:r icr;  i t  is
s ,  rv t ' l [  ]< 'ou ' '  t l r ' 1 ,  f ,L  t r 'e r '? (xx) . r .e r t r .s  l rg ic i ,ns  havc  r rsed: r
specirr l  t t ' r 'nr lo r[es.r ' i l rc, rrrrr l  l rr ' .  c,rrsist.crrt l .y u' :urrt ,d us to rvoit l ,
i t ,  tct,  ,r l l  :rs i t  is, i t  is evcr rrcu., rrrrr l  t l ,c, , , , . ,1r.,r i , ,g 'cct l" r .cpr:atcrl
lci tclrrt ion, f lol  i t  is:t  fol lu ,rf  f iLl l :Lcl to u.hich ruarr l i iut l  is nu,tur.-
: r l l . 1 ' | r ' o r r c ,  l r n t l  r r l r r r o s t  i r l 1 , , , s s i l , [ , . , r f  r L r . o i t l r r r c c ,  i n  t h e  I i n i t t ,
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I ' t r {JLj t tuDr l fGs ol . , t tUt  o l ror ,oG lL,A l ,  s()o l l jT}- .  f  vol .  lxxvi i -

l i r tr i tr t t iou .f  lmrrrarr irr tcl lcct,  i rrrt l  , f  t l rc vrcabul:rr.r '  ut i ts cl is-
posll. It is also orre lgilinsl rr.lrit,lr gcologisls trrrrsl, b,: t,slroc,iirllJ
oir their gurLrr l ,  fol  thc lauguage u' lr iclr  thc; '  usc is of suclr rrroclenr
.r ' igi '  thl t  thei l  special tcl ' rs luvc rrot frr l l .v krst rhc co'ut i t : l t iorr
of thci l  ol isiu, tnt l ,  conserluerrt lr ' ,  t l rc t t i f l icrr l t .v of t t i f l 'c lerrt i l rLirrg
bctrvcc'tho special tccl l ' ical siqri l ic.rrc. of t l re *r l .r [  orr i l rc ' rc
h i t t r t l ,  i tn t l  thc  l i t c l i l l y ,  u l  l i t c l l l .  r r r t , : r r r i r rg ' . f  i t s  r l c l i vu t iu r r , .n  t l r t '
ot lrcr ' ,  is cler '  plcscnt tnt l  cslret: i i r lh '  gr.cirt .
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Febluu'y 2.3r'cl, 1921.

Ih'. It. D. Ol,lrr,rrt, l i ' .11.S., I 'r 'csidcut,
i r r  I  I r e  ( ' l r : r i r ' .

xcul

Jarnos n'[cColnricl ; ,  l [ . Inst.] lcclr.  l l . ,  Clr ic[ '  l lspcctol of nl l tc-
I ' i rr ls, etc.,  Nolth-- l i lastr:r 'n l i r i l iv;r1'  l )ocl i-Oll ice, I Iul l ,  s ' ts elcctcd a
l,'cllt.rrv of tlro Sr-rciety.

The List of I)onutions to thc Liblur ' ; '  u ' ls lcl t l .

' I 'hr:  fol l ,rs ' ing corrrrur.t t t ic l t t ior)s \ \ 'cr 'o l 'c lrd .-

1. 'On Succrntntt i t tn ctrtcr i  Brrr lr ' .  ulrd tho l- [ i rrutc Stnrcturc
of t l re lroltrniuifr :r 'ul  Slrcl l . '  I l i ' l ' iof.  1\ ' i l l iurn Johnsou Soll ts,
I [ .A., Sc.I). ,  LL.D., I , ' . . l i .S., I i . .( i .S.

2. 'Notcs on thc \r iervs of thc htc Plof. Ch:rr ' les lrrq)wofth with
lcqiLlt l  to Spi lal l \ ' fovcnrotrts irr  l l i rcl is r lrr l inq I l lcv: l t , i , rrr ol l )cpt 'cs-
siorr. '  I i ; .  Dr' .  ' I 'heotlorc Sti tcor '  lVi lson, Ji .Sc., l ' .G.S.

Llntoln-slicles antl micloscope-slitlcs rve le cxhibi.tcd by Prof.
lV. . I .  Sol lus, in i l lustrt t ion of his l)&l)or ;  unrl  t l iagmtus ancl
nrotlcls b.y .Dr'. '1. Stuccy lVilson, iu illusl,r'llion of lris lxrpr:r'.

lnrprcssir.rns of trroth-rvings ou str lagnritc, f t 'otn rt  crve tt  l lut ' -
l ington Conrbc (Sornclsot),  s 'clc cxhibitct l  b.v Cer: i l  Cl,r 'us-Wilson,
l ' . I1,.S.I11.. F.G.S.

l \ falch Olh, 1921.

l [r .  I i .  I) .  Or, lrr ,rrr,  I i . l t .S., I ' r 'csident,
in l l rc Ll lrr ir ' .

thlph Waltcl Sesri t ,  B.A., I i l l l iol  Col lcgo, Oxfolt l ;  Ircdel icl i
Mult ' ty ' I ' r 'ottct ' ,  l l .Sc., l lcclr ivc lrrrr,  Sc:r lr i l l  (N<-rr ' lhunrl-rclhrrd) ;
and ' I 'homts \\ru, i 'dc Wlri l l iel t l ,  i 'ct ' rr  l lurr l i , ' f l rc Averrue, ' l rou,bl idge
(lVi l tshi lc),  'u 'cre elcctod l , 'el lou's of thc Socioty.

Thc List of Donttions to tho ,lribllly u'as t'oatl.

'l'hc follorving cornunuric:.rtiolIs \\'0rc lcutl :-.

1. "l'he Sr.rlflcc of thc l\'Iar'ls of thc trtitllllo Clurlli in thc Sonrrne
\ralley ancl thc Ncighbouring J)istlicts o-[ Noltlrci'rr l,'t'itttce, arcl thc
ElTcct on thc Ilyclt'ologl'.' ll.y \Yillirinr lJclrnLlti Jlobiuson l(ing,
o. l j .u. ,  1\ [ .A.,  F.G.S.

2. "Ihc l lala Coultrr '  :  i ls Stnrctule rncl l locl<-Succcssion. '  By
I[ iss Gcrt luclc Li l iau UIL:s, ] I . I ] .J!. ,  D.Sc., l" .G.S.

Specirncns of fossils rvelc cxhil'itccl in illustlation of .trfiss G. L.
Elles's papor'.
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