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of tlre Bovcl' tleposits to the Aquitaniln tlivision of the l\{iocele.
I{e rr,as intcrestetl to hetr t.Ilrt the deposit at Pctrochstos' coultl
be colt'el:rtetl rvitlr the IJover 3ct1s'

The AuT tton, iri lcply, eniphnsiz.ctl tlie fnct tlrtt, so far as corre-
lation of cleposits 'wn.s'coucct'uc,[, thc stutly of thc ltetrologY l'ould
sunu lerncr r t ] l r t t t  i r t  t ro  rv r ry  t ' c1 , lacc ,  t l re  r tsu  o f  foss i l s .' I i r  

rcpl.v to Prni ' .  lVatis, l ie ex1'r '"s.et l  t l rc o.1rirr iorr { lr :r t ,  i rr  l icrv
of thc gcnelal ch:rr':rctcl of thc petlol()g)' of t-he I'cnlitn rltyosits
of l)evon, tltc cott'st't'cotrstitucnts rvclc Problbl;' tlerive<l fi'otu tltc
rupoplryst's of thr: et r'l iet'-exposctl Coln isl r gl a rt i te-tnass e's urt lrel' thlri
fi'orn .Dartrnoor.

'I'lre srnall ontliel of 'I'ertialv tlcposits of Ilrrcltlanrl lh'crvct'
seclned to the Author ut l t lcscnt to l>cirt 'a clrset lcseDrlr lrrrrce to

the l locr-ne cleposits of I)cvon t ir i rn to t lrc Comislr I) l ior:enc, artt l
he ft l t  that i t  rvorr l t l  Lrt 'equrl l .v ts t l i l l icult  ( i f  not nrole so) to f i t
thenr irr to I ' l ioccnt lrs ir t to l ' loccttc'  geoqttphv.

prrrt 3l rrrn lrrrr,rdn* l l_tnrrreuarin or auousr lgg5. 2Bf

LO. Ihe E.tn'rrrqu,rrn of itl, Auousr, 1flg5, iz NonlrnrnN
Ir,tr,y. Ilv Ilrcrr,r.tn Drxox Or,otr.e.rr, Ir.R.S., F.G.S.
(Read Novernber. 8th, 1922.)

Or the 7th of August, 1895, an ear.thquake l'rrs felt over the
gleater palt of Lonrbtr.dy ancl Tuscany, antl in the Alpine districts
of Northcll Italr'. Although oniy a fceble shoblr, norvhere
exceetlirrg an inten.sitl'of lV"l\fercatil, it is rvorthy of attention
ls being- of unusual'['pe, and affording nn illustiation of some
gen-ertl p'inciplcs s.hicl have becn tlccluccrl frnm the- comparative
study of r lu'ge nurnbcr. of enrfhrlut)<es. 'I'he cletails of obser-
vations tccolded alc publishcil in vol, i. of the ,Ilollettino della
Societi i:iisrnologicr, Itllirnl,'; on pp. 162-67 rcports from 81
tlistinct localit ics nle givcn, urostly rvith l i tt lc ntole information
than a rnere lecoltl of rin errthqurhe, but a ccr.tain nnrnbel contain
fullet details. 'I'hese loe:rlitics ale plotted on tlre mRD accom-
palf ing,this.lral>cr' (1r.,2;J2), rvhieh also gives an cpiCouie of tLe
l )e l t lnent  r i lc ts l 'ecol ' r le( [ .'- 

The tirne, as slrown by contiuuous-r'ccolil seisrnognphs, rras
about 20h. 50rn., rnirl-llulopean titne; the ar.ea, over which ther.e
is a practically contintrous scr.ics of r.ecottls, is applorimately
triang^ular, the .sidcs being rbout 160 rniles in length, inaking tl;
seisrnic alea about 15,000 squu.e rniles, antl possibly about 20,000,
if the shoch is inclucled, rvhich rvas felt, at about the snme time, at
sever'*l plaees in the Island of Irllbu,. Thc lepolt, from Portofermio,
is attlibutcd rvitlrout question to the sarnc ealthquakc, but it tnay
have bcen an indcpcndent shocli, approxirnntolv c'oincicient in tirnl
rvith^the larger onc. ln favour of this supposition rnay be plaeecl
the facb that the neu'cst locnlity on the rnainlantl frorn which
recold rvas receiverl is ovcr' 50 rniles frorn I'ortofelr.nio, anil tlrat
the shocl< rvas appnrently not sensible, but only instlurnentally
recordetl, at Siena, rvlricli is consitlerabiy near.er'"the boundaly Jf
thc rcgion cor.elctl by failly continuoirs recolds. Ag:riust "thc

stqrpositiorr mlry be pla,:cil tlre firct that the mthotities concerned
in the prcprlrrtion of thc publislrcd accounts, rvho harl the original
rcports befole them, lratl no lresitation in regart'ling the reports
fiurl IJlba as lcfel'fillg to tlrc srmc carthqu:rlre as those trorn
Tuscar;'. In prescnco iif tlti* doubb, the Jtrlbrin reports will be left
out of consitlcntion : if includccl, they voultl only stlengthen, antl
if exclutletl, rvoukl not invalir'lrr,te, tlre conclusions illustrated by the
othel lecortls.

An atternpt rvas rnacle to dcterrnine the t.leglcc of irrtensit_y,
aceording to the Mercalli seale rrsecl in Italy, at e:rch loca.lity; but
in the greatcr propoltion of cascs the information was too scanty
to allorv of tlris being tlone. In lhose cases rvhele a ilegree coulil
be assigneil rvith sorne certairrty, it is inrlic:rted on" the map
(p.2:12). and a consiclel'ation of thcse shorvs that there rvas no
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i  , , '  r . r  I  r '  . ,  i  l r ,  r '  , , t . . i , . i , ; , , i 1 , , r ' 1 ,
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r , '  r , , , 1 , t  t , l . L ,  I  | I  l , i  \  l l  I r  l , r r  l ,  r . r r l ,  r ,  1 1 , , ,

l . r l l  , , l  r , ' . ' { l  l r , r ' r n  r L i  , , 1  
l  l r  1 ,  r  r  r  , ' r  l  , l .  l l l r  r r r , , i r l  l , r i r r : l

r l  i r r l , '  l l r ,  \ '  l l ,  , . , 1 i  l r r l  , , r L l r  r  r r  , l , , r i , t l L r i l r  \ , ' . r r r L  1  1 l r ,

I | r ' i ) - n t l t o l t  | l  : r  I r l r l l ,  , , l  t  r r '  t r r r ' r r  t r r l  r r  : 1 \ .  [ l r , t L  1 1 , ,  . . l r , , r ' i '

t t r r t t l r i  l , r :  \ ( ' \ r ' l (  ,  l r ) n - ] t  1 , , . r l l t . r r  I  q '  t ,  r . r l  ; r l l , j n l t ( , 1 ,  t l l l l \  l r r  l r t r t ,
i l r t '  l l r l t  t l r : r 1  i 1  i .  , . 1 , r ' ,  i r r l l . r  r , , . , , r , 1 , , 1  l l r : r 1  1 i r ,  s l r , , ,  l ,  u : r s  t r , , t  l t ' l t .

: t t ,  t l r t '  o l r s r ' t ' r ; r l , r r ' \ '  , r t j  J l t r r r l r '  ( ' i t r , , , r r , .  ' l ' 1 r i .  
, , 1 , . , ' r ' r ' l r l r r t  v  l i c s  l l r o t r t ,

5  t r r i l r ' t  l t , r r n  S t , s t o L r  : r n , l  i r r  ; r  s t l r r i g l r t  l i r r r , l , , , 1 \ \ ' ( ' (  n  t l ) l r ' t  l , l : r r . c  r r t r r L

I , ' i r r r r r : r l l ' , ,  ( l l  l i ' l ; 1 1 .  N . .  l t t  i i l ) ' l , r r r g .  I . ) . 1 ,  r l l r i c l r  l i c s  r r l , , r r r L

L  t r r i l c s  t ' r t t t l r c l  < . r t t ,  l r t t , l  l r l  r v l r i . l r  i i r ' ,  i n 1 ,  n " i ( \ '  \ \ ' i r s  l r l ) i ) \ l L  t l r c  s l L t r r c

: r s  l r 1 ,  l ' \ c s t o l u .  
' l ' : r l t i r r g  

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

r ) ( ' i t r l r -  i r l l  r t  r l i s t i r r , '1 I .v  lonc t '  i r r iuus i t l  i r  i r r r l i ,  t t c i l ;  Lu t  sc : r t t { ,1 'o ( l
: r l l t ( ) l Iq '  t l ru t r r  :n 'e  l r l iLc t ,s  u l t ' t t  lL t  lu l ro l ts  u r r r r l i l  i t r r l iL lL t t :  a l
l c t ts t  l \ r " ,  t t . l r1 l  s ( ) t ) t ( i  o f  t l r t , . c  i t t ' c  o r I  t . l ro  r \1 r ' ( t l t r ' l i r r r i t s  , r I  thc  u t ' t , t t
eov f  f r ' ( l  l , l -  t l to  t t l , r , t ' t s .  r \ t  , \ l : t  ( .1 , i "  - l  l '  l r r t .  N . ,  11"  O '  l r r1g .  l , ) . )
l r r t l  Yr r l l i  r l i  S is r ro l i  ( l . l ' ' . 1 ,  l , '  l : r t ' .  N . ,  I  l "  l i '  Io r rg .  J ! . )  on  t l )o
l lo r ' l l r ,  r r1 ,  l i r ' { . l i r ru lL r  (  l ; '  ; l '  l r r t .  N . ,  1 lJ  1 ) '  lo r rg .  l , ) . ;  on  t l rc '  r r rs t ,
l u ) ( 1  u L  I ) o l r t , ( , r l l l l t  ( , l . l l ' , l t ) ' l r r l .  N . ,  l 0 "  l l : i ' k r r r g .  l , ) . )  o r i  t l r c  s o r r t l r ,
rr l l  Lrc;r l i l ics l ' l 'onl l)ot 'or(1 rvlr iclr  t tr i  l ' {} l )orts \ \ ' r . l 'c lecoi\ 'o(1, tn
i r r te r ts i t l ' o l  t r r t l  less  l luLr r  l \ r "  i s  i r r i l i c t t te r l ,  t l r t i t rq l r  to  6 t l rc r  p l ru :cs
r rc i \ r 'o r  l l I ( ' cc r r { t r  o f  t l ro  se is r r r j , i  i l l ' o i l  i r  S ' l ' r , l t c l  i r r te r rs i t l ' t l l rn  l Io
o l ' l I Io  l l .  c r r r r r , r t  l r c  ass igucr l .

' Ihc st-,Lrrt t l  l ) l rcr)orl)cl)olr gi lcs rrc,r br: l tcr int i i , , l l i , rn of r r l ist irrct
(r l) icr l l tnr l  l l t 'c1r, f()r ' ,  ul t , l rorrglr lcl)olts lu'0 t lrotc tr.r))I0ror.rs in t l l ( l
l 'cgiol l  J)0t\\ 'oon . lr ' lolclrcc, j lolo!rra, al ld (.1lrrrfr l ,  t l re snrurt l  u' :rs
lccol 'dc(l  a1; scultet 'cr l  l , l r tccs rrp to t lro cxt leruc l i rnits of t l rc scisrrr ir :
lLor r ,  rs  rL t  l , l l l r t  (  l ;  LS '  l r t t .  N . ,  l ) '  l i i '  l r rng .  l i . ) ,  \ - rL l l i  r l i  S ign ,u ' i ,
. \ r '11cnt ; t  (  L  l , '  ; i ( i '  l l t .  N . ,  l  l "  50 '  l , ruq .  l , l . ) ,  l i o t { l  (  l ; l '  : i 1 ) '  l r t .  N . ,
1 0 "  l l ' l o n * .  I , ) . ) ,  t n t l  I ) : r l i  ( l : l ' : j l ' l e t .  N . ,  1 0 ' : 1 5 ' l , r n g .  I , ) . ) .

' 1 ' l ro  
1 , r ' rseuce o{  l r  ro t i co l tb l , :  vc r t i t ' l l  co r rpor re r l  o f  l l r c  r r ro l i , r r

( s u s s r r l t o l i o )  i s  g c r r e l r r l l r ' ( ( ) r ) l i n c d  t r - r  l l r o  c t ' r r t l i r l  i u ' o : r ,  l i t r t  t l r c
i r t l o r n l ) t  t , r  n r r r l i , - ' r r s o  o f  l l r i s  l ) l r r \ ' ( : ( l  l s ' l i t t L :  t ' , ' r r r l r r s i v c : r s  t l r t
t l i s t l i l - ru t io r t  o l '  i r r t c r rs i t l  u l r (1  s ( )u l l (1 ,  fo l  thc  vc l t ie l r l  rno \ ' ( ' l l r c l l l  \ \ ' i r s
le l ru l ' t t r l  i l o r r r  lu t ' l r l i l i t ' s  i r t  t l ro  c \ t l ' c l r )c  l iu r i t s  o f  t l ru  sc is t r r ie  u lc r r ,
. rs : rb  l l fbu ,  L l rLs t r l lu t t , r  t l i  Ih t , r rz .o r r i r  ( -1 i i '  -11 ' l ; r t .  N . .  10 ' ' .15 ' l i r rq .
U. ) ,  r \ r 'gc r r t l ,  t r r l  L i t t ' i .

' I ' l rr :  closc clustcl irrg of lcpolts fronr t lrc soutlrcl 'n lrolt ion of
t ir is at 'ur, l .r ' ing in thc rcgi, . ,rr  \rcst of I f  Lrrenco i lr)(1 lJoloql la, is
suS{cst ' ivc of lu t ,piccut) i t l  rr t 'a of grcitel i rr terrsi l i '<-rf  shocl is; I . 'ul
this nright u-cl l  l rc l t t l i l rrr t , . ' t l  to thc fact t l r :r t  this is t  lcgion of
cornl)r l ' : l t ivo \-t : l l t l r  : lud rulcielrt  t 'ul ture, r ' l rcle clr l t luyutl ics l) i rvc
lolg br:un a srr i .r . ]eci of strrt l r ' ,  urrr l  rr ' l rctc thc uuurlrcr of poterrt irr l '
obscl 'vcl 's i lud lec()f i lels rvorr l t l  L,:  gI 'L' l r tr l l ' l lnrn in t lru t 'cgiott  on the
no l t l t .  f ro rn  l ' l r i t ' h  t ro  r ' r ' l )o l t s  \ -0 r 'o  l ccc ivc ( I ,  u r r t i l  uc  co lnc  to  t l ro
sout l re l ' l r  r r lge  o f  l l r c  r t l l r s .  I t  nur l  l r t ' t l u r t  t l r c  pecu l i r r l  d is t l i -
l . , t r t i o r r  o [ ' . i r r  t ' c p r i l L s ,  n r r t l  l l r e : r b s r r r c t r , r l  l n l ' r ' u c r o l t l s  I ' r ' r , r r r
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. ) . )  i l l l l .  l l .  l ) .  o t , l ) l l . \ I l  o N  f  l l l l  I l - l l t ' l ' l l ( r ) t ' . \ l i l ' l  ( , l f  i r ' , ' l .  l t r i r ,
1 r ; q | t , i i ]  \ t ( ; t i , t  l : : t . j  r r  \ ( r t i t | | l t i \  t t \ ] . \  : l ; j . l

r r r r l . r  ; r 1  l i , ' | , , , .  r r l r , r ' , ' 1 1 , ,  1 i r [ , . t ] { ) 1 r . , ' , l r r r .  l ( ) .  )  i .  i r r , r , , , , r r l  r r r l l r
l l l r  s r r 1 , 1 , , , . L l i , , r r  1 l r : r 1  1 1 r ,  r , , , . , r , 1  r r : r . .  , 1 r r ,  1 , ,  t l r , ,  , r r r i r , r l  , , 1  1 l r ,
s l l l  l ; r (  ( ' - \ \ i l v i . \ .  l r r  l s l ) . - r  l l r ,  l r t l r l r r  l .  , , 1  i r r . l r  u r  r L , t r l  .  , : r l , . r l , ] r .  r ) l
l l c o t r t i t t o , l i . l : r r r t  ,  r r l t l t , l r L : r i , , . .  \ \ i l s  l r . \ \ .  ; l t r l  l l l l ,  , , l  1 l r , . t n  r . r ' ,  r r l r i l r l
t l r i s  r ' ; r r ' 1 l r , 1 r r : t 1 . , ,  r r l r i , l r  r r r ; r \  l ) ( ' ; r , ( , , u r r l , , l  1 , , r .  l , r '  l l r , .  l , r c l  l l r ; r l  ; r l
l i , , l r , , , r l , , , r r l  l t l r )  r r r r l ' .  I r ' , , r , r  l l r ,  r , r r 1 , . r .  , , 1 1 ,  , , 1 '  t l r , .  . , . i - r r r i ,  ; r r , , ; r .
l l t t ' t r :  u ; t s  r ) l ) l . f : t  s l i g l r t ,  t l r i , ' 1 , , ' r r i r r X  o l '  i l r t ,  r ' r . r . o r r l  o r r  t l r t '  l r r o  r r r o s l
s c n s i l i y r r , i l ' i l r , ' i r r s t l r r r n t ' r r 1 .  i r r  i r c t i r ) n .  I I : r r [  1 ] t i s  r , ; r l L l r r l r l r l i t :
o t ' r ' r r r t t , r l  so rno  . \ ' ( , ; u  s  l r r t ,  r '  i t  i s  l , r r , l , r r l , l c  t  l r : r { .  t r r o r . c  l l i . o t . r l s ,  : r r r r I

l r , r s s i l r l l  l n o l r '  ( l ; s t i l u t  l r , c o r ( l s ,  r r ' , , r r h l  I r r r v l  l r c . r r  , l r t l L i r r c t I  I  r . o r r r  t l r c
l l l o r ' ( )  Du l l r . l . l ' o l l s ,  : I l ) ( [  l r ] { ) t  ( ,  s ( , l t s i i  i  Ye ,  i i l s t I r r r r r t ' t r t s  l l r c r r  i r r r t i t l l c t l  ;
l r r r l  t , l r c  I l ( ) n r r r  l ' ( ' ( j o r ' ( [  i s , r l  i t r t c r . t , " t , : r s  s ) r r r v i r r q  t . l u L l  t l r i ;  r l i s t r r r . l r : t r r c c
\ \ ' i r . s  o l r c  o1 ' t l r c  t 1 ' 1 r c  r v l r i t . l r  q i l r - , s  r . i s c  t o  l o r r g - t i i sL l r r r e , r  l ' e t o11 l s .

' l ' l r e l c  
l c t r l r i r ,  l l r t : r r ,  t l r e  r l r s c l i l r l i v r :  ) ' r - ' c ( ) l ' ( 1s ,  o l r  \ r l r i c l l  t o  L rLsc  u r r

c s t i n l i r t u  t i f  r l c l , 1 l r  o l ' o r i q i n , : r r r r l ,  i r r  r r r l r l i i r r g  r r s e  o f  l l r c s t , ,  t l r o  l i r . s t
t l i l l i cu l t l  t n t ' o r r r r t c t ' c r l  i s  t l r e  c rp l r r r r l t i o r r  o l  t l r c  l ) ecu l ; t l ' t l i s t r . i l - r u t i o r r
of  l l rc  lccot ' r ls .  Olc possi l r le ln-pothcsis is ,  iLs l i l .  l reeu str r lcd,  th l t
t l rc lc  u ' rs i r r  l r 'u l i t . r -  r i  l l r .g 'e , , . " r ,  , , f  tok,r . r t i , l .v  r r r r i l 'orrn inteusi ty t , f
s l r o t : l i ,  t nc l  l l r r r t  t ' l i c  i l r ' " q i i l , L l  t l i s { r . i l i r r t i o r r  o l ' " t l r c  r . t , co l t l s  i s  t l t r t  t o
t l t e  l r l c sc r r cc  o r  l r Lse l l co  o f  l x r t c r r l i r t l  o l i s c r . r ' c r s .  I r r  t l r i s  e : [ s t l  \ \ ' o
I t I o  ( l ( i i r l i ug  r v i t l r  : r  shoc l i  t l r r e  t r t  t l i c  1 r r . o | r r q i L t i on  o l  u ' : t r - e - r r r o t i o r r
t l i l t :c t l r '  1 ' r 'onr  L l re i l l th l 'sc isrn,  anr l  t l r is  \ \ ' l ! \ 'c- l ) lot i ( ) l t ,  ls  rcvcl r lc( l
L. r '  l l re l ' r ,or)x ls,  r r ' , rs  o l l  I . * 'o io i r i  t , l r : r r . r rctcr ' ,  thur. t '  rv ls  l i r .s t  t l re
ru l ) ( l l r l i r t o r ' t  ) r r r ) \ ' ( j r r r o l l t ,  o r r h  no t i r . c r l  l l r l oug l r  t Le  t , l T t ' c t  o f  t he
i r r e l i n i r t i , , r r  o f  t l r c  sn r . l r l co  I x r t l r r t . c t l  l , . r . i t ,  a r r , l  r r l so  l .  r . i l _ l i r , t o r ' ; '
l l io lc lucl ) l  0f  g|cutel  t ' r r1r i t l i t .v ,  g iViDg r . is0 to t l r0 s() l lu(1 l )hononrol)o;r
lu l l ( | .  t ( )  t lo l ro l 's  \y l )  i { ] l l  wcrt '  er 'or . \ ' l  l l f  l .o of :  f  ce l r lc  i r r tensi t . l ' .  '1 ' l rc

i t c t r u r l  i l n roun t  t r l :  t h r :  : r ec , , l r r . ; r t i L r r  \ \ i r s  r . \ . u t . . \ ' \ \ , 1 )o ro  sn r t l l , ' bu t  t he
fopo l ' t s  t L r  u r - r t  u r l r r r i t  o I  t ] r c  l o r . r n r r l u t i t , t r  t , f  , r r , r .  1 , r . r , t i s c  es t i r r r a te  o f
t l r e  r ' : r l i l t i o r r :  : l t , 1 l r r  o r r l s i t l c  i l  r r r r r r -  l r ev t l  l , c , - i r r  t l ' i ce  as  g l . o : r t  i l r
t l r r :  c c r r t r ' : r l  l r L t t  o l '  l l r c  s c i s r r r i r .  , , r . , , ,  , , *  i r r  t l r e  r r u r r . g . i r u t l ' r e g i , r r r s .
' l l l r o  

r ' : r t c  o l '  r ' : t r . i : t t i on  o t  : r c , : r , [ c r . l t t i o r r  . I  t l r u  r v l r v c -P i r r . l i c l r  s ' i t . l r
t l i s t ; t t r t ' c  f l o l r r  t l r c  o l iS i t r  l r : r s  r r o t ,  l r c r ' r r  i t r v r t s t i g l t r : r l ;  l r r r t , ,  i f  i l  l r c
t ; t l i c t t ; t s  i t r v l t s , , l l ' 1 r t ' o l r o t ' t . i o r r ; r l  1 , r  t l r l  r l i s i l L r r c c  [ ' r ' o r n  t l r c  o r . i g i t r ,
t l r c  dcp t l r  \ r ( ) l l l ( l  c ( ) l r r c r  o r rL  l r s  so rnc t l r i ng  r r c r r r '  50  r u i l es ;  u l r i l r ' ,  i f
t l t c  vu t  i u t i ou  i s  i r r v c l sc l . \ '  l i r r i l r o l t i o r r t l  t o  t l r c  s r l ua r . r :  o l '  l l r e  d i s -
t uucc .  t he  t l cp t l r  r r r i gh l  r l uc l r  < l o r r l r l c  t l r i s  l i q r r r . e  .

i l ' l r i s  i s  r t o t ,  l r , r u  r . r ' c r ' ,  l l r c  on l v  l x r ss i L l c :  i n l c r y r ' c t l t i o r r  o f  t hc
t ' ooo r ( l s ,  l ' o l  i t  I r t r t . v  bc  t l l r L  i l r c  i r r t r . r ' ve r r i l l g  q : t l ) s ,  f r u rn  u l r i ch  t i r c
ei t t ' l l r r l r r t l ic  t t ' : rs  r rut  l t , l ro l tcr l ,  t .c l , t 'csel t t ,  : I  r . r : i l l  i r l )sc l ]ce of  r rot iceablc
- . l r t , t , l t i ,  t l u t t  l l r e  i r r r r nc i l i r r l c  , , r . i g i r r  , , f  l l r e  e r r r . t l r , l r r t l t c  l i r s  u  sc l . i c s
o f  f l u c t r r l r s ,  o f  co r r r l n l i r t i v r . l r -  s l r r r l l ou '  dc l r t l r .  : r u i l  t . l u t t  t l r c  d i s t r . i -
brr t  iorr  of  t l rc  lccol i ls  l . ( ) l ) r ' r rsor) ts,  at  lerLst  i r l ) l ) r ( ) \ i lurr t t ' l .y ,  t ) rc cxtcrr t
t , f  t l r o ' s t r r s i l , l e  s l r oc l i . '  I n  s r ) l ) r r ,  u ' r , r ' . .  i l i i *  i r r t c r . p r . e t ; r l i r r r r  i s  i r r
l t t ' r : o l t l  r v i t l r  t l r r '  l i e c r r l i u r ' , l i - t l i l r r r t i o r r , , i  t l , "  r ' . , . , , n1s  r i r r t l  t l r u  r r Lsc r r ce
oI  an.r ' t lo l i r r r :L l  r r lcrL of  t r r l - r i r r r r rur  i r r tcrrs i t . t . .  

' l 'he 
lccor. t ]s  i i r :  nrost ly

aL tug -u  l i no  t ' t t r r r r i r r q  : L l r o r r t  r r o r . t l r - c r s t \ \ ' l r l 11s  f l o r r r  I t i sa ,  au t l  : r l o r r !
:u lot l lc f  luutr i r rg r ls lu-ur t ls  f l 'o l r  Colrro.  tho l rvo I i r res rr rcet i r rg i r r
t hg  t l i s t l i c t  r r o r t l l - . r \ ' c s t  o f  1 -on i ce . ;  t he l o  i s  a l so  i nd i c r t i ou ,  I ess

c t l t r s i t l c t : t l , l c : l l r ' : t s ,  ( ) l r  t ' i t l r c t ' s i t l c  r , l '  t l r i t ' l r  1 l r , t  s l t , i c l i  1 1 1 1 t  t ' ' t ' t ' t r l " t l ,

i s  t ' e r l l ,  l t u , l  t l i l e t ' l l l  e , r t t t t t t ' t c r l  * i t l r  t l r i :  , , l i g i l r  o l '  t l r , '  : l r ' , r ' l i :  t l l i s

t x ) i l r t  \ \ ' i l l  l r , ' t c l i ' t ' t t : t I  t o  l : r t t : t ' o l t ,  l r t t l ,  t t t c l t t t t t l t i l t ' ,  i t  t r r t t ' L  I r r l

i r c , t e d  t l r * t  t l r t r  t l i s t l i l r r r t i u r r  o I  t l r ,  l t ' l r o l t s  i s  s ( )  l l l l l ( ' l l  i t t  : L t  t r r t t l

r v i t . h  t l r c  1 r t ' o l r : i l r l r t  t l i s | l ' i l , r r t i t , r r  o l  1 , , , l i ' t t l i r r l  I ( i i . t { ) ) ( 1 r l s ,  t l t : t t  t r o  g t l r t l

i 1 t 1x - , t ' t r t l e c  c : I r r  l ) o  t t l t l t c l ) c t l  t o  t l r , - ' t t l r se t t t : e  t t l '  I ' e cg t r l s  I t t , t t t  1 t ' l t i L i t l

l 'o{ ions l ' i t l t i r r  the l . r t - r t t t r t la ly  r l t ' l t rv t t  t l t t 'o t rgh l l rc  cxt t 'cr t rc locrLl i t i ts

at rvhiclr tlrc shocli rvrts tct,oltlctl.

I t  is ,  conscr lur : r r t l .1 ' ,  r l1r1;at t ' t r t  t l r r r t  l l ( r l r t :  of  t l ro l t tot l rot ls

ol t t iual i iy  r :nrpl t iyct l  
" l lu ' t t i 'u f  

t l ru I ix i r rg uf  r r ,  dc l i r r i te 
" l r icetrh 'c,

<i r  tLc th ' rLrv i r ig of  succr:ss ivo isoscist t t : r ls  of  t lec leasir rq i r l tcusi l . t ' .
' 1 ' o  a  q l e t t  t x t cn t  t L i s  i s  t l t t c  1o  t l r c  l i e cu l i a r  t t r t t u t ' c  o l ' t he

shock ,  i l u i t c  d i l l ' c l o r r t  i u  c l u r l r t c t c t ' f l c , t r r  t ha t  us ru l l l l ' l o i , i c cd . i n

l r r ldc l 'utc c,u ' l l r ( lu i r l (os,  fo l  rv l r ic l r  t l rc  ct ts lo l tur t 'y  sc l l lcs of  i r r ter ls i l . l '

, , . r . ,  f1 ' ;1111st l ;  i i  rv l ts  t l l r tc l l  l l tor 'o l l i i t r  to t l r r :  t t toyct t tc t r t  ry l r ic l i  is

not i icc( l  o l r  t l )c  bor ' ( lc ls  of  thc sL' is t ) r ic  1tr 'ot t  of  i l  g l 'oat  e i l r t l l ( l t l : I l io ,

l4ren thc )novcl l le l ) t ,  ls  i t  is  l ) l ' ( ) l ) : l l ; t tod,  t l ics t iut  i r t  cotrr l r r r l ' i t t ivc l . l '

s lou '  u l t lu lat iot )s,  of tc l l  l l lo l 'c  l lo t icc: t l . r lc  t l r louglr  tho el l lc t  l ) rodt lced
b1'  t i l t ing tharr  b.y r rct t tu l  se t tsr t t iot i .  At  t l l  tLo pl : tces rvhclc. l l r is

oart l rquir l i0  \ r i ts  lccotdod,  atr  r t t t . l r t l l to l ' l '  c l l i t l ' : [c to l '  \v i ls  l lo t ico(1,

sr . lspcn( led objctr ts  \ \ 'L ' r 'o  sct  su ' i r tq i t rq,  t loot 's  l t t t t l  \ \ ' i l l (1. \ \ 's  \ \ 'o l '0

shl l icrr  or  r I Iovod.  r \ t  Sostol l l  i t  tvr ts especi : t lh '  r 'ceol t lc t i  t l r r l t  t l re lc

\ \ ' t s  u  sous iL l l o  i r r c l i r l t t i o r r  o [ '  r v l t l l s ,  g i v i r r q  { o  I ) c ' l so l l s  s t l t r r r l i t r q  l t t

a  \ v i I ) dow  t l r c  i t r t l r t r : s s i o r t  o l  t l l t t t g t t '  o l  l l L l l i r r g  o t t t ,  l t l l t l  l t t  so t l t t i

o f  the loc;r l i t ios tho cal t i r , lu l r l iu  l ; rs  r , t t l1 ' t tc t ,gtr iz .et l  l rv  i r ,  r ' i l l ' iL t i t . l l

o f  c loors or '  \v iDdo\ys.  ' l 'hcsc ale r r l l  fcrLt t r t 'es e l ,ar l tc t t l is t ic  of  t l rc

rn iu 'g i l ) i r l  por ' l ion of  t l ro sc isrrr ic  i t t " l t  t , f  : t  gt 'cr t t  eat ' l l t t l rut l i t : ,  i t I Id to

thcse tLr :  ot ' t ' [ inat 'y  sc i t los of  i r r tcrrs i t . r ' r I tc  t t t t t  : t l r l r l ic l l r le ,  l i r t '  sot t tc

of  tLe lesul ts l t l ' t :  s t tc l r  i ts  wotr ld o l t l \ ' l )c  l r t 'o t l r tccr l  b.1 ' l t  c t , r ts i t lc t ' i tb le

eal ' th( lu i ( l ie  of  tLo ] I lo l 'o  conl l l l ( ) l t  t .Yl )o,  s 'het 'e thc t ' r t t l l i r rq._ l tnt l

s \v i r )g i l rg a lc sel  u l )  b\-  inort i&,  i r rst t : t t l  of  b l  iuc l i r r r l t iorr  o l  the

sul f tcc,  t luc to thc l ) i tss l lgc of  t l rc  lorrg \Yl lvcs l ) l 'o l ) l tg;1fs1l  ot t t t l l t l ' r ls

f r 'onr  l r  g le:r t  t l is t t r rbtuce.  I t  is  r rot  u l ) l ) i t t r t l ' : t l  to lLt t l i l ' t r tc  t l rc

s i r n i l a l i t i '  o I  t l r c  ) r I o \ ' on t c r ] t ,  t r o t i c r : t l  i t r  t l i i s  c : t l ' t l ) ( l l l i l l i o ,  t o  i t

s i r r r i la l  c , t . ts , : ,  r t t , t l ,  i f  th is l rc  srr ,  t l tc  <-rr r l .1 '  t l i rcct iun i r r  s)r ic l r

c i is ta l t r t '  c lu)  l )o l t t t i t i r lc t l  is t lost t r lnt r ls  into thc intc l io l  of  t l r r :  e i r l t l r
- iu ot l rer '  \ \ 'o I ' ( ls ,  \ \ 'o  : r t 'c  uot  t lc i r l ing r l i th a snr i r l l  d is l t r tb i rncc of

s lur l lorv t l - rpth,  btr t  l  i th thc ln l rg i t t t l  i t l 'or l  of  a g le l t to l ' t l i i ; t r t t 'L i t t tcc,

t l i rn in is l rct l  in  iutensi ty b; ' l r lopaqat ion l - rcforo i t  lcacl r t r t l  t l re outcr '

sru ' Iacc.
In a l terupt ing to cst i rnt te thc delr th at  rv l r ic l r  t l r is  o l ig in l r r r ' ,

l 'cco(u 'so \ \ 'as l i rs t  r l l i tdc to the i t ts t l ' t t l t tet r t t l  r 'ccort ls ,  brr t  t ro l rc lp

\ \ ' r rs  foul ld in l lur t  ( l t l l r t ' tcr ' .  ' l l l rc  lecort ls  f t 'o t t t  rv i t l r i r t  u l  j r ls t

orr ts idr j  l l rc  rutr :as ovt ' r  whiel )  tLe s l r , r t l i  rv l ls  scr ts ib l : ,  l rg l 'L 'o i l l  l i \ i l )g

t l rc  t i rnc ut  t l - rout  201r.  41) '7rn.  I I . l ' ) .T. '  but  thclc is  t to t ' t rgt t l r t t ' i t .y  or '

cv i ( lont  col)n0-\ io l l  belrvcou dist l t r rcc f ront  l l rc  cc l ) t l 'o  of  t l rc  s l rocks

: l r r t l  thc t i r le of  lccol 'd,  a l ld lhc v i t t ' i r t t ions extc l td f t 'or t r '11)nr .20s.

lo 50rn.  20s.  ont i t t i r rg t l rosc s 'h ieh ntorel l  g ivc t l rc  t i t r ro to t l rc

ncal 'cst  nr i r tutc,  Outs idc thc soisr t r ic  t t fe i t  t l lg  s l tocl i  rv : ts  lccolr lcd
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: ; t l ;  r ' I i l .  r ' r  \ r , r . \ \  1 . . \ r i l  l t ( , , t  . \ r \ 1 .  { ) l

t t t : l l  t t t : r l l , c r l ,  r , l '  : t r r , , 1  l , ,  r '  l i t r , '  . 1 , , i r r l r r 1 1  t  l r l  L  r l  l ,  t r r i l  i {  -  r , i  l  l r ,  ' t  l  u  " .
: t l r ( l  l u n l r i r ) {  I t i t t t t  t t , ' r t t  ( ' r r t t t t i t u t r ' : t i r l s  l ' i > ; r .  l l  1 1 r , ' , , r ' i : 1 i l r  , , l  t l r '

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

o l ' s ( : l i c s  r , f  i ' l l t , : t l l t \ ' s ,  i l  i s  t l o t ,  (  ( , l t ( ( ' i v : t l , l t '  l l r ; L t  i l r l l  t o t t l r l  l t l t v t '

] , u , ' t t  r l t t , , 1 r t : r t t y  r ' l r t t . , ' r i i l t ' ,  t l t  t r t , t t t t t ' t  t , ' t l  t i l l r  t l r r t  t i ' i  t , , t r i r ' s  t , l  l l r i '

s t t l l i r I u - t l r c l i s :  I ' o r ' ,  r | i t l r  t l , , '  , r , , ' l , t i , , r ,  , , l '  1 l r ,  r ' r t : L - t o - \ ' t ' s t ,  I t r t t t l l t ' l l t

l i t r r ' .  t l r , ' t  t ' t l l r  : [ ( r ) l ) s s  t ] t t :  s 1 t ' t l t ' t t t l l l l  f , . l L t r t t , s  i l s  s i i t ' l l  o l l  t i l r r  s l l ) l i t ( ' ( ' .

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

l r l r t ec  i r r  t l t c  I r u t t c t i r L l  u r r r t t ' t ' l f i r r g  t l r l t L  l r o t t i r r t r  o I  t hc  c t t t sL  ove ' t '

u l r i ch  t l r c  c r r t l r ( l u i t l i o  i v rLs  l ' e l t ,  i t  n r i g ^ l r f  l r c  t l r e  t l e t c l t n i r r i ng  f i t c t o l

in 1,r 'othrc i r rg I r ' : t t t t r r ' , - ' .  i l r  t l re c l r rst ,  rv l r ic l t  u ' t - r r r l t l  l r t  r t t tcot t t tcctcd

rv i th t l l r  sut ' f lcc tct : tot t ics, lur(1 i l )  l l r is  ur t . r '  1, l te isol r t tc t l  1r( ' r r  i l r

-F) l l , l .  u l rct 'c  i t l l  c : t r t l l ( l l l i l l io  \ \ ' i rs  nol icc(1 i t r  l l t l ious l ) i t r ts  of  t l lc

i s l r r r r t l .  couh l  l r e  L t r r us l r l  i t r t o  l c l r t l i o r r  l i t l r  t l t e  l t t r t i t t  l t l t ' : t  i t t  r t

t r r u ) l l u ) '  t t o t  o t l t e t ' r v i se  ( ' i I s . ) ' t o  ex l r l : t i u .  
' [ ' l r i s  

c ] r l r l r qc  o f  l r u l l i  I r r i g l r t

l ,c  of  c, l ru l l  ILrer t  \ \ ' i t l r  t i re c lLt ' t l r t l r t r t l ic ,  i r r  rv l r i t : l r  c l tso i t  l icu( l  r rc, t  l ie

: t t : r  g l r i r , t  t le l i t l r  f torr t  t l te sut ' f r rce,  Lt t t  so latqr . :  i t l l  t l . lc l r  of  a l t t t t ls t

ru) i [ i ]nu chlurge is  t tot  t 'as] '  to t t t t t lc t 's t l tnt l  ;  i t  l - rccort ros l l loLo

intc l l i i ; i l r lc  i f  ive cousi t l : r '  t i rc  or ig i r ra l  c lut t tqc of  Lnl l t  to be of

r t ro l 'o r :cstr ic t .ot l  r l i t r r t ' t ts ious,  lnt l  t l rc  t '1 fcct ,  iututcr ' l ia tc l l  l rc lorv the

s r l i t l  c l r r s t ,  t o  bc  l l r c  t t ' : i r r sn r i L t c r l  c f l c c t .  o f  s t t c l r  , ' l i l ng , ' .  
' l ' l r i s

Lt : t t ts l l t iss i t - r t t  r rot t l , l  l rot  l rc  t t t r : t 'c l l  vel ' t ic l l l t '  l l l ) \ \ ' l i )11s,  l r r r l  t t t ' t r l t l

s l r l c i t t l  ou t s ' a r ( l s  : r t  i r  oL ' r ' t l r i l )  i t l l g l c  \ l ) i c l I  r r r i q l r l ,  l r c  i t s  l l l l l c l t  as  ' l ' j ' ,

: t i r r l  i u  l l r i s  c i r - \ c  t l l t  u l l i r r r r r t c  r r t : i { i r t  \ \ ' o l t l ( l  l i c  : r t  a  t l rP t l r  t , f .  t ) l r :

o r ( l o ro l ' 190  n r i l o s  i I  t hc  d i n i cns i o t t s  r t ' c r t '  i r r eo r r s i t l c r a l r l e  i  1 , t r t ,  i f

consi( lor i rL lo,  the del i t l r  \ \ 'o t l l ( l  l )c  l ) t 'o lx) l ' t ior t : t t t l .y  d inr i r r is l rct l ,  i t r t t l

t l r r rs for  l l l  o) ' iS in l r i r ,v i r rg ouu-r l l r i t r tLrr  of  tho dinrer ls ions oI  t lx j

c i t lL l r r l rur l ic  i t  rvorrL l  l ,cc i rnr"  aLorr t  lX)  r r r i lcs,  arr t l  ( i0 nr i lcs fo l

ouc -h , r 11 '  t l t c  t [ i u r t ' n s i ous .  On  l l r e  o t l r c r ' ] r l r n t l ,  l l r o  a r l g l c  o f

s))l'uir(lil)g of tlrc e1'l'cct rvr,rul,l 1,t'oblLbl.v rrot ltc :Is lltllclt ils -15o, ltttcl,

i I  o r r l - r -  i ] 0 ' ( co l l r : s1 , , n r ' l i nS  t o  un  u I i c l l  : r ug l r :  t , t  1 , 0 ' ' ) ,  t J r c  t l cp ths

toul t l  l - r r :  l rer t l ' l ] ' ( ) r ) i :  : t t t t l  t l t t 'ec- t l t t l t l tc ts l ts  gt 'c l i t  as those tnctr l i r r t tc t l '

l . lonr  t l tcso fucts rLur l  consi t lc t ' l t i , r t ts  i t  rv i l l  bc sccl l r  that  l )o vc l ' . r

l l , rs i t ivo cone lusi r - lus c ln Lrc t l l r r r ' r t ,  uor ar l , \ '  p t 'cc iso cst iu iatc tnar le.

of  the tL:pth t - r I  o l ig i r r  ;  th is t r r r rc l r .  l t , r l 'cvcr ,  is  , : l t ' l r ' ,  t ] rat  the

cul thr l rur ' l rc  Ni ts l l l ( ) l 'o  r ' l i iu  t t - r  thosc l 'h ich qive qoocl  t l is t tnt

rcr .or ' t ls ,  t l ran t , r  tho or ' , l iuut : . r  type of  local  cal t l r r i r . ra l<c;  ant l  t ) rat

t l r t ,  t lepth of  t l r t r  u l t i rnr te o l iq in of  t l rc  shocl ;s \ \ ' i Is  g l 'c f t t ,  l t 'o-
l r , r l , l r '  , . ' f  t l r r '  , r 'c l t ' r  of  abort t  l  O()  r r r i lcs ot  so,  be Lrrv l l tc  outel

s r r l f : r ec  , , f  t Le  e t l t l r .  
' l ' l r i s  

c r i nc l us i o t t  i s  o l  i t t t c t r ' s t  i t t  i t s : t c c t - i t r l l t r c c

r l i t l r  t l r e  t l c t l uc t i o r r s ,  r ' e ce r r t l v  i t r t l t t t t t t t c t ' t l  l r r -  l ' r ' o f '  1 [ .  1 [ .  1 ' r r t ' r r e r ' ,

l l r u t  l l r c  o t ' i q i r r s  t , l t  r r l L l ' 1 ' t , l '  t l r u  , l i s t t t l l , , , t t ,  e r ,  l l r i c l t  g i v c  t i s t :  1 o
goot l  lot rg- t l i t t r t t tcc t 'ccot ' r ls ,  l ic  ut  r t  t lcpt l r  of  aLotr t  i00 l i iLr t t tc t t 'cs

{  l : . ,  l l l l l ( ' s  ) .

il / r ' , ,  l ' r r r  r l  I ' , i t r  r t r , , , r  r r , r  , , 1  l \ , ' ,  l  t  r ; i i r  i r r r ,  l l ) l l .  l i . r

l i r ,  r r  r r : t ,  | ) t r , , r  t ) r . l r r r  r r r .  l . l i . S . ,  l . '  ( i . S  (  l i , : r , l  \ , , r , ' r r r l , ,  r

; . t l r ,  l i , l l .  )
' l ' t t t .  

l ' , r r r r i r '  , r r t l l r r l r r ; r l i ,  , , l '  1 l r r ,  l ) . t l r  . l  l , ' ,  l r l r r ; r : . r '  l l ) l  l ,  t l r o r r q l r  o l '
, l r . t t ' t t ,  l i r r . t ' i o l t t r r . i i r  1 ) i r . r ' r ' r r l t ; r l  t t q i r r t r  : r t r , l  q i l i t r g  I i s t  l o  I o l r t l -
r l i . t r t t t , , .  I l r ; o t t l s ,  u l t t l t l  l r t o i r l r l , l . t  l l i r ' , '  I r : t : s ( , r l  \ \ ' i t l r o t r L  s l r t ' c i l t l
t r o t i , ' , '  l u r r l  i L  t r t i 1 .  l r c r : r r  l , r r '  [ 1 r ' , ,  t ' i t c t t l t t s i . : t t r t , : s :  ( ) n t ,  t ] l : r t  i t  \ v l s
: r c c o r r r p l r r r i r i l  

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

t l u t r r n r c r l  o r r c  o l  t l r c  i l  i r r r : i l r l r l  , l l l i i r ng t r - r ' r t l l t , t  s  o I  t l r c  l eg i o t r ,  : r r t r l
q : l v c  t  i s t :  t t - ,  : r  l , u t  t r t r t t r cn t  l t l i o  ov t l  l 5  t t t i l t ' s  i n  l c r r g t l r  a r r t l  1X ) ( )
f r : c t  i r r  r l c l , t l r ;  t l r e  o t l r u r ' ,  l l r r r t  i l r c  l a t c  l ) r ' i r r c c  l i r l i s  ( i : r l i t z i r i

l ' , , r ' r r r r r l t t c r l  t l r c  t ' o r c l us i r r t r  t l u r t  t h i s  L t : r t l s l i l ,  l i r s  t ho  o t ' i q ' i n l t i r r g
t ' r r r r - sc  t i l '  l l r c  uu t l l r l r t l t l i r ' ,  i u | ( l  t l : l r l  l l r j s  \ \ ' i l s  i u r  i r r t e l t ' s t i u { : t n , l
r i r r i , l r r u  i r r s t r t r r t ' c  t , f  co i r r c i , [ c t r cc  o f :  t , 1 r i t ' c t i 1  r t  r t r r t l  l t . 1 ' l x r cc t r t r e .
r l t t c r r t i u r r  I r : r s  J r cc t t  l c cL ' r r t l l  r l n t r v t r  1  ( ) nco  r r o f c r  t o  t h i s  c l l t l r r l r r L l i t ' ,
l r r r r l ,  r r l t l r oug l r  r n i s t r r l i e s  i r r  I ' r i r r r u  t  i : r l i t z i n ' s  r r r r l l r o rn l t i cu l  t r r . i t l r , , , l "
I u r vc  l r cou  l r o i r r t l r l  o r t t ,  t ' l r c . j r r s t i co  t , f  l r i s  c t i r r c l r r s i ou  l r r s  l r ec r r
r r l r i r r i ; r i r r c t l ;  l r r r t ,  t l r i s  c o : r L ' l r r s i r i t r  i s  s o  c o t t { l l r t  v  t o  r r l l  r . r l l r c t ' l , r ' ( ' s ( ' r ) t
l i r r ou l c r l gc  r - , f  t l r c  cLu t ' , r , ' 1 r ' r ' i u l ( l  l r c l r : r l i o r r r ' , , i  c : L l t hc l u , r l i e s ,  l l r l r t  u
f u l l l r '  ( ' r i l l n i t t i t t i ou  o l  l . l r c  t ' r ' i r L r t t c c  s t ' t t t t c t l  r l t ' s i t ' ; r L i c ,  a r r t l  l s  t l r i s
i s  t r , r l  g c t t , ' r ' r t l h ' : r l r t i l : r l , l t ' ,  I t l i n g  1 ; u l , l i s l r , : , 1  r r l t r t r . r s t  e x c l t t s i l t : h  i t t
t l r t  l l r r s s i l r u  I uug t l r qe .  i t  l u t s  sccn t c t l  t l c s i l l r L l c ,  t t - '  r ' c co l t l  t hc  l r r t ' t s ,
so  f , L r  as  l l r c ; ' : r l c  l r , r - a i l r t l r l , : .

I i . , l , , r ' e  t l t ' t l i r r r {  \ \ ' i t l r  t l r o  l , r t l t l  o l r s c t r ' : t t i o t t s  l r r r l  r r . co t ' t l s  o f  t l r c .
ea r ' l l r , 1 ru r l i c ,  i t  l  i l l  l r c  r v t ' l l  t , r  I ' c f c l  l r l i e  l l r '  I r  l \ ' i u cc  G r r l i t z i n ' s

l l rPc r . l  I I i s  c r i r c l t r s i o l ) s  \ \ ( ' r ' o  l l t s c r l  1u ' i t t t : r t ' i ] . y  on  t hc  su r ' \ - e t ' r ( ) n -
r l r r c t c r l  i r r  11 )  l l i  l i r '  ( ' , r 1 .  S1 , i l k r , ,  l \ ' o r t r  l  l r i , , l r  i t ,  * r s  con rPu te t l  t l u r t
t l r ( r  n l i r s s  r , I  t l r t :  . l : r t r , l . l i l r  r r n r o t t t t l c t l  t o  l r t ' t s c c n  7  l n d  ] 0  I r r i l l i l r l r l s
o f  t r r c t l i c  t o t t s ,  a t t i l  l l r r  l r e i g l r l  o f  l ' l r l l  s l t s  s , r r ncu ' l r c t c  l r , . 1neen
j : i t ) t )  r r r r , l  ( i (X )  r r r c t l c s ,  f t ' , , t r r  u ' l r i c l r  i t  l c s t r l t '  t l uL l  t hc  : r r uo r r r r t  o f
so t ' l i  t L rue  i r r  l ' l l l i l r g .  : r t t i l  so t  f  l t ' e  l , r '  i r u  0 r t  ( , f  I ' r r l l ,  l : r . 1 '  bc t r vce  r r
l l r , .  l i r r r i t s  r , l  j  l  v  1 t t " , , , , , 1  { ;  ( } X  l U  

' {  
r ' - - .

' I ' l r t :  noxL  s t r , p  s ' l s  1 . i i  e s t i t r uL t c ,  l ' t ' o t r t  t l r e  se i s r r r og r ' : r p l r i c  l eco t r l s
ru t  l ' L r l l i o vo ,  t l r e  r u r rou t t l  , , f  u ' o r ' 1 .  t l u r r s t r r i t t t ' r ' l  1 r : r s t  t l r t t  s t l r t i o r r ,  i r r r t l
f r ' , r r r r  l l r i s  1o  con tp t t t c  l l r : r t  s l r o t t i r l  l r : l v c  

, l , , ' r ' r r  
t l r c  a tnoun t  s r t  f l t ' c

l r L  t l r , ' r i l i g i n .  
' l ' l r , - ' t ' i ' s r t l t  r r l ' l r i s  c o t r r l , r r t r r i i { ) n  g i r \ c - l i } X  l ( ) ' "  t : r ' g s ,

l r  l i { r r r l  : t l r r u r s t  i r l t t r l i t ; l i l  u r t l r  l l r c  l n t i l l r  l r l o l ) i r l ) l c  v u l r r c  o l r t l r i n t ' < [
f r ' , r r r r  t l r t - ,  s r r l v t ' t ' o f  t l r e  l : t r r , i s l i p . : r r r i l  l r r t t t - c  i t  u l t s  c o r r e l r r f l e t l  t l r l l t
t l r e  l l r r r r i s l i p  g : l v c  l i s { '  1 , ,  t l t c  r u t ' t l r r l t r : r l i c .

' l ' h c  
r r . l r , i l c  c i L l c t t l r t t i o r t ,  l r o r vcve l ' ,  i s  v i t i : r t e i l  l r . v  l l r c  f : r c t  t l r t t ,  i r r
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