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IJsin¡i u clivitlccl bur a¡r¡ranrtus, lll(: tlrclnral r:orttlrrr:livily ol sorrrc sc(linìclrl¿lry arl(l
sor¡rc co¡unlorr crystullinc rock siunl)lcs lrits [lr:trtt ittvcsliglttc<1.'l'lrc <liviclcrl b¿tr c¡tn
bc llclrtccl by u ¡irlirlrl lrclrlirt¡1 r'iyslr:ilr tr¡r ltl 6(X)"( 1, lttttl lt r:orttlrr:l l)r'()ssurc 0l altOul 50

MI)lr clrr [rc l¡r¡rlictl .'l'llt: salrtlsttlltr:s (Ullllcr'('trllo¡lil'c¡'ot¡s) cxhil)il a rcrtì¿rrkll)lc
nottlutr:ar lncrr:it\(: ()l llì(: llt(:nììitl r:otttlt¡r:ltvrty \vrtlì l)rcssurc lrl) lo ¡ll)()ut lO Ml'4.
Sil(sttlrrt:s ln(l tlt(r ctysllllirrc lo(ìks (l(ìrììorìslralc ¡r linc;rr ¡rrcssrrrc tlc¡rcrtrlcncc of tltc
t:oltdr¡ctivily rvitlritr llrc lt¡)¡llir:rl l)r'(:ssur(Ì r'tuìg(ì.'l lrc rlc¡-rcrrclcncc ol'tlrc corrcltrctivity
upon tLìnrl)cllturrÌ is llitllr l'ol sluì(lsl()n(:li íur(l (luírrlz-l)círring rocks.'l'ltc ttt()sl
l'irrc¡,rairrctl sillsltl¡rtr ¿urtl so¡rrrr crtsl¿ìllinc rock.\ sl)ow ¿r rvc¡rk tcnrl)crllurc scrrsitivity
ol {lrc r.:rlltrlr¡ttivity. ll'tlrr: tht:r'rrurl t:onrlr¡clivily ol'sctlirttcnlirry rock\ is u¡r¡rlrctl lor
ltcltt Ilrlrv tlclt'r'rrri¡r:tlion, ir rlillì'rcnr'r'ol u¡r lo 20r70 rr:ry rtrisc rvltcn lllc vrtrilttiorl ol
t:orìtlr¡t:tivity rvitlr l)r'(:\slr'(:;rrrrl lcrrr¡rcr';rlruc is;r¡r¡rlicrl ol ncltlcclc(1 . A¡r¡rlyirr¡i llrr:
rrrt':rsr¡r't'rl tlrcrlrr;rl ('(ìrì(llr('tivitv ol crvsllrllirrc lot:kr,, llrt'lltt'rnt¡rl r:otttltttlivilv vs.

tlc¡rtlr is csl¡nìirtc(l lor I'rcclutrtlriur itttrl l'lnrtlt'tozotr: ¿ttt:;ìs.

[)lilizlrrrrlosctlr:trnr tlrs¡rosilivotlt:ll¡r¡lrtlivrtlirlit,trslt¡tlottst'rtt:otrtlttlivitl;rtlclór lrtl
cit tlc lu¡tol,lltrs tlc ¡tlgr¡tttls r()\ìlrirs scrlr¡llr:¡rl¡ut's t'rlt'rtlgutttits ror:luts elisl.tli¡uts ctr
l¡ttr¡ts, A Illt¡nt tliv¡tlirltr ¡lorlt: s('t lt(lltc(]i(l:ì l)ol unr¿r rrurnlrr rlc lrrlrrccin¡ctrlo ltli'
600"(', t'rrrrr ¡rrcss;ìtl rlt'tontrrlo tl:r,rltlcnr tlc -5() lrll').r ¡rttrlc sct ir¡rlrclttlit. ()s itrt'lt¡los
((.rrhorrilcroSu¡rcrior )l¡rlt:scrrlrur¡ rrrrr¡rollrvcl clcsr:irrrt:r¡lorriitl-littclrt tlltrrlrltlttlivr
tl¿rtlc ti'rnricrr r'()nr() lrrrrçrio rllr ¡rrcs:,1ìo lrli'lrl)r()\iurltllrnttltlt' lt) Nll'.r. Sillilos <: ¡rr
t.ll;r:, tli:,l,rlilr,[,.tItr'¡('¡tl.ilr rr¡¡r,r,lr'l't'ilrli:rr, i.t lir¡,:,rt rl,r r o¡ttlilliritl.rtlt (\,t¡t.t lìte',',{t(r
rlclrltrr tlo inlt'rv.tlo rlt'¡rrt'sr,t)r's lt¡rlir'rttllt,-. Â tlr'¡tt'ltrlcttr'ilt tllt to¡lrltlliviti;rtlc lt't¡rtlt.t
c()nt lt l(,'iltl)r'ritliltit t'ttlttt lllillt rls,il('nil(l'. ('l):il1 lr:, ltltlllt; ctllllclttl0 t¡tt;ttlzrl. A
r l;r i o l i;r rl or s i l l i l oi L' : r lf' t n t, r:; r ot l r: r, t r i,; l . r l i n rt:; n r r ì:ì l r iu n ( 

l l r (' ir ( o t t tl t ¡ l t v t tl;t tl t' i' l ',tt,
co lt'rt:,iVt'l lt lr'rrt¡rt't íllur:t (.)lltìn(lrl lt ( rìrì(llttiviri¡rtlc lr;l tlrir'.t tlt't,tt llits .'r'tlittl(.ttl;ttIs i'

uliliz;rtllr t:¡ntlclt¡rtritt;rq:ttttlt'llttroli'ttttito,tlilcrt'trçrtstlt'lrtcl(lrl,'o¡rotlt'tll ()('(jtt(ts(Ì
it \lniiì\'¡t() (l:t ('()rìrlrrlivitlrrtlt: lcluit:r cr)nr ir l)rts:;lro Iot trt¡tsrrlt'lttllì,rtl tlt':.¡ttt'ulttl:t.
IJtiliz:rrrtlo st'tllrs ¡llt'tlitllrs,lt'rontltrtivitl¡rtlc lcnnir';t cnt ro('lìrs t'li:;l.tlittlts, tt t,ltlilt
r,'lt() tllr c0¡ltlr¡tilirllrtlc t['ilili!it L(]ilr ir ll¡n\il() tlt'¡rrtllrtltrlttl:trlt: i'cslittt;ttl.t ¡rtttlt l'ttclts
l'r'i' t:,u¡rllr ilr¡lrs c l:ltttct o¿iriclrs.

IN't R()t)tl(lt't()N

'l'hc lrcal co¡lrlttr:tivity rll ltlt:ks is cvitlclrtly ol'
ittt¡rorlrrrrcc ilr ortlcl to tlctcnrli¡tc llte ltc;tl florv ¡lcrlsilv
ot f r¡r tllc tlorvnw¿rrrl t'olrlillu¡tliott ol lt:ttr¡rt'tltltttt'ttsiltg
fltc sr¡rllrt'c lrc¿rt l'lou' tlcltsilv.

Sirrcc llrc l(:tttl)ctíttttrc tll¿ly rclt(:lt itl)()ttl ó(X)"('ltl
tltc tl¡sc ol llrc crust ¡ltrl lltc l)rcsstttc iltclcitscs Io ltbttt¡t
I(il)u, lhç llc;rl ctrilrltrt'livify tttttsl bt'Lllowlt ¡ts;t
l ttttctiorr ol' lrotlr lcrn¡)crittr¡r'c itrttl ¡tt t:ssut t:.'l ltt:rc ttrc
()t¡ly ¿t l'crv rlitt¡r of corttnrott i:rttslal ¡ ()cks lìvailitl)lc
rvlrich l)rovi(lc ¡rirlliirl rlcrivitlivcs ol llrc tltcrt¡t¿tl
('olt(luetivity (ìl llrc siune t()ck sitttt¡rlc lo bollt lllc
tcttìl)cratur c urrrl tlrc l)rcssr¡r'(:. A tl¿ttit collqcl iotl of' ltcitl
cotttluclivitics ol crrr:;tul rochs ¡s ftivcrt t)y ( lclrnák ñ
Itybach (l9t{2).

'l'ltc rt't('ltsurcrrtcrìl ()l {ltcnttal pt()¡)crtics irl
Ilorclrolcs is n()l w'cll tlcvclo¡rcd, s(r that irt sitrt
lncasrlrcnrc¡rts ot srttt¡rlc cstilll:tli()tl ¡llc tlot strrlitblc lìrr

('l rarlr¡zich pcla Rcvista)

crlrrsf r rrr.:l ing crt¡strrl lc¡r'rl)cr'¡rl rrre r¡r<l<lcls. ( )n thc othcr
Ilttttl , lrrbonrl()r y (:xl)(:r r¡ì('nl\ l'it:ltl tlrc l)r'ol)cltics ()l'

rìl()r'c ()r lcss sr¡ltrll slrrr¡rlcs iur(l llrc ll)l)licitti()n ol llrc
víìlucs lrolrr tlrcsc to tlrick crustll llycrs irrr¡rlics rrrrccr-
l;ri¡llies rlrrc lo ¡rlrr,:ic.rl or clrctuiu;rl lrclcrogrrrrt:iti(:s tlr:tt
lrrc not u¡)l)rrrcnl itt lltc slrrn¡rlcs. Morcovcr, thc cl'fccts
of tcnr¡rclrrlrlrc ¿ìs rvcll irs l)rcsliurc orr llrc lltcrt¡ral
t:ttttrlrrr:livily (riu) r(ì(lu(:c ils v¡¡lt¡c lly 5O'7rr. 

'l ltc lctn¡rcra
I r¡t t' ltntl llr ('ssur'(' rlt'¡rt'ttrlt'rtt't rll tltt' l lrt'r tt¡rtl t'olttlttcl-
ivity is f hcrc:f orrr rrot rrc¡lliFiblc.

l,lX I'l,lRlM l,)N'l'll ¡

'l'ltc tltcltttll cotttluclivity wrts ttlc¡tst¡rcd ttsing a

tlividcrl ltar a¡r¡rarittrrs. 'l lris Ircitt llow tttctcr tììctlìod i\
rlcscrihcrl by, ".¡c., lrr;utcl & Kirt¡1t'r'y (lt)54) lraclt
scttio¡r ol tltt'rlrvirlcrl llitr rs lrcatctl try a grrartl ltcatcr,
i.c. illor¡¡rrl lltt: llc¡rl sorlrcc, tlrc ltcat sirrk, tl¡c sat¡lplc
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¿ul(l tlrc sllur(liutl. l llis lrclrtirr¡l sy:il(rlìl is rvcll illstrll¡lt:tl

lly tr librotts ccrutttir: ttl;tlctittl. l ltc ¡ittltttl llcittcl syst(:lll

n¡inrnrizcs t;rtliltl l¡t:ltl llrtrr.'l ltc cli;tltttltt trl tlrc tliriclccl

llltl ts 1() lll¡il lttttl lltt: s;tttt¡llc llttcIllcss (l()tÌs llol cxccctl

l() tltrlr rvllicll lllclttts llt;tl lllc llclrt Ilttr l)tll(Ìllillcs lll)()tll

l0 gltti¡ls. 'l ltc rttcrtlt ¡itltirt sizt: rll' lltc slttrt¡rlts trst'rl is

lrborl I ¡trltt rvilll tltc t'rtt'¡rlirltt ol olt,: ¡rytorttttlt' tvltiL lt

has ir t¡rcarl grattì slz.c ol 2 ttlttr wllll s()ltlc ¡lrattts t citt ltittg

5 Iuttt i4. Iltt'lL:ltt¡lt'lllltllcl, lll tll('l'lllllttc lrotlttrl;ttit:'
l)(Ìlwccn ltcltt sorttt:t: lttttl s:tttt¡rlc, l)cl\vl'('ll silttl¡llt'lttttl
sllrttrllrrtl ¡rrobc ulttl litl,tllv llr:t$'ucll :;lllll(lill(l ¡rtollt ;ttìtl
lrt:itl sirtk att(' Itlcitstttctl trsitl¡1 llttt:tl lllcl Itltìc()tll)lr's l¡l

c;rclr trtltuttlltly. 'l lrir; tlrvitlccl Irrtt tltrvict' is ¡rttl tlttrlct lt

lrl'rlr';rrtlic I)rcsrj l() it¡r¡tlv rrrrilrxi;tl sltt':;st'r ol'tlll lo ltlrottt

fiO Ml';r.
I lrc sltttt¡tlt's rvlrlcll ltrc tttvt'sli¡ilttt'tl itit:;tttltlysetl itt

l;rbic l. lltt'ttysllrllirrt'tocks tlcl ivc lto¡¡t St:oll;rtltl, lltc
l,ilì'l,i l/l{(;, tlrc Ill,rcl l'ort::;1,'l li(i .ttttl tlrt' Âl¡rs,

Sivitzcrl:trttl ltlttl ltlrly, I ltl lllirtt'lltlo¡:iclrl cttt¡tposilitrtt
lts rvcll '¡., ¡rr'ltrl¡tltVslcltl PI()lìclll('\ ill(: Itvclt. \\i tlll lltt'
('\c(lll¡()lt ol slttttl'lt'tll'(r, lllt 1lt;titr :izt':; tlt' ttol t rt',-'cti l
¡ìulr. Ilrc r,cisnlir: r't'lotily r,,, i:; tlclt'lttttllt'tl trlltlt'l
lt\/(lt (ì\liìlie l)r c:rsrr c lilttl l ltt: r.'t :titt sizt'l; ;tt ( ('5l ll¡liìlt'(l ill
lltt'l;lilrt¡rlt':, l)tr'l)iu('(l l0l llt':tt (r)ll(lll(ll\ll\ Ill('il\tll('
ilr(r)lr ü:.¡rl! rt rttltl'tttlitltliolt ol 'l(t r

I ltr.' st'rlilllt'tll.tt \' :.ltttr¡llrl:;,lt'¡ivt Iltl¡lt :t l,ott lloit,
i¡r IIrc lìr,lrr lllr',ttt I l{( i. rvlrielr r'rlfolttrt(rt tl \\ t':'t¡rlt:t
li:rrr l\ ([Ì¡r¡rr'r ( ;ulrottiit'ttrtt:;). 'l ltlcc lo, k l]l)(':, ill('
rrrctl: ¡ltt,littttr ¡'rltitt,-'tl (lltittl/()'t' liltlrt r'l('\' ';llll(l\l()lì( \

r,ìnlirini¡lr rl) l() l0r1'l lt'ltls¡r;rr ¡'t;titlt, li¡lr'lo ¡ltt'tlittttt

¡lr;ritrt'rl st'¡içtlit lÌtt'\'r':tlttlslottt tvllrtlt i:; ll.tst'lv \\'llll
llll¡l toltlr';ttttl rl.tltt lllt:,t'l:, ltttrl lcltr,t" lrtltl 5 lo l0rl'ì,

l, ltlr¡rrrr 1lt ltitr;, lrtrrl I irntlll', ''l r (ìlrPl\' :tl ¡lilllt,,ctttt', ¡il,'r
l,r rl;tl k lltt'\ :'ill';l,rttt' tvillt ltlrortl \0r7ir I'l:ri¡t:'.

t"\t,t,.RlllllN 1,,\1, lll,sl ll, I s

I r tlilt Virtiott', ltltltc¡ s tl is L l,ou tl lltltl ltt lt'$
lr¡t':cttrt lltt' llrr:lnutl t()ttrltt(li\ilv t,l tìlillly ltttk"
ilrt tr:lt.,t's nortlir¡tlLtlr *'rllr ittt rc,rritt¡l I)r(\srtt. ¡¡¡11;¡lrort

Irlrot¡l l0 lrll'rr :t ltltt:tl tt'lltlio¡l cxtsl'., t.¡t. \\ ootl',ttlt ,t
Nlt'.,srr,,,'l l')(rl; llrrrlr¡' ñ lÌrrr¡'¡ler, l()/O.

Irt ¡Ìrrtelrl, llrt tltt'r rrr'tl t olltlttt livilr ()l',( tlillÌt'rllill \
titr'ks r'ltlr ll,l ltttrtc \('ll"lll\(' l() lìl('\'1lll ( \i;rt t;tlit,¡t:; lll,t¡l
llnrl ol t ttslrtlliltt'ltlr'L;. I lri', irrr¡rlit': lllltl lllt lltrllllltcltt

lìre!,surr, r'llt'tt i:, tlt¡t rlrllt{:t l(} llrc'tlt¡fllll('()l llì('
:,ltttt¡rlt:t llr¿t,r t0 lltt rttittt litl r'()lt\lilttt ttl;. fi0trtr",;tttt¡rlt',
ll to¡ìtnltrtr tot k:; ltre ¡ltscttlt rl rrr 1 i),. l. ll ttrrr

lrollli¡¡tlrt l,r'r(;ts( t,l llte ttl¡ttlt¡rl¡rilr \\llll l)lt:'itllt i',

r,llsr'r vcrl ;rl lorr ¡rrr'\:rrr('. tlri:' t'l lcet ir rtrplltl',t rl lo lrt'

rrurirrl\ tlr¡e lo lltt :.¡rt'r'itrtt'tì l)r('l):tl:tliott rrllielr ! ttt(('\
nri(r()(l¿r, ks lurtl n()f ir l\'l)i(itl t¡t:tllir l)r()l)ctlv.

Iit. I :;ltorvs lltc ¡r¡tssrtlc tlc¡rt'tttlclttc ol llrt'
llrrr¡n;rl \'()tt(lu( livitr, ,rl lt tlrr, l l¡r¡rct ( ittl)()tìil('l()lls
siurrlsl()u(' l l trtt l lrt' l{ulu b:t:ilt r l' l((, rr'itlt lt ¡rot osrlv ol
ìtÌir (trl' l,l, I :rl'. I ). A rr'llt.tl lltlrlc illt lcltst ol lllt'
r(ìrì(lurlivilt rl :tlrotrl .l()tl,ir i.' oll:;clrt'tl ltl itt, ttltsitl¡r
\ltr'\\('. ,rl ¡ll ln lO Nll'.r I lrr' ttlrlsl ltlrr'¡'r.rillt'tl
:,ltottglt' lu¡lillltr'r'otir, sill"loltt ttl lltt' ( ltllrortil, tt'tl"
llrrlrr ll¡r-irr slrotvr lì \\t':tk, rìlltl rrillllrr lllt'¡rttsstltt'

nrt¡1r,,, littcltt (ìll¿ltllt( i¡t lllt: lltt:l tlt;tl colltlttt:tivity, tlrc
s;ìnrc its sltorvtt lty cl vslitllilì(' l tlcks lll pl(Ìlistll'c

iilu irrliotrs (lrig. I). 'l lrc ¡tottlirtt:lll t:llccl ol sltcss is
sunuuiu i¿ctl ilr'l;tIrlt: .'-.1r. lllt't;tlio ol lllt tlttttilt¡ttivll]'ltl
¡r ().5 ñll'tr:rrrcl l() l\ll'.t, r't:s¡rctlilcly

I lnt¡t¡t,tl ( t)tt(lttt:l¡vily

r'l{l
I

l

¡ l.

¡r | '11',rl

,.lt

( {)Ìì',liilll

,1)lì 'tl

l igrrte I l lr, r ¡¡'lrl r ilttrltt, rtvtll tlt lìt tt,ltttr ¡ ('ll L ()¡ll.t( l lrlt i¡rllI rrl

,,,r'rl,l,:.,il ll,) lrrrl i'tt¡ ¡ttrl:,'ttt,l,lolì,, (r\) Illl'.rolì".,tlÌ(l
(lt.r) )'r,rrl( tt .rlrrltrl I lo'( l ttllt.tl,tl lll(.l',tl l

ilr1 rìl .rl ( ') ,lt! t, itr. lll , l( l) r' ) rlr'r tr'l'rttt,i lrlr'r\ìll('

I lrr'lrrrr':il itt|1,'lst 0l lltr'lltt'ttltlrl r'()lì!lllr'lirilr rr llt

lìl ( :':iur t' i:,';ttttrnllrt i,tctl l r't 5(rttr( { t tltlll,'¡tl:tt r lt', rr t ll lt',

, rl'sl,rllirt,' trlt'ls itt I ttlrl,,' ,. I llt' rltlt,t'r ;tt( l'l\r'll ;l\
( 0il,l:llrl ¡r:illt;rl tjL'titlttt's l(ll r'llr'll lotl l\lt"

K

7i) K

',) lr

(l)

Sr ttt c lllc
, i.('. lll(rt('
is ¡t'tlutctl

rtltt'rt'K,, rr llì('(rtlt(ltt(ltvilt'lrt ;l ((ìlìlll( l lll("\tllt ttl l()

\ll'lr. I lt,', r.tlttr'i', ( ()ll 'l:rlll l(ì,1 lll',1 .t¡r¡rtrì\,lll;tlllrlì ir¡ì

l¡ it ptr'\',Ìtt('{)l (,O Nll'¡r.
'l llt' l(ilrl)critlrrtc tl',1,, ¡t,1, ¡t,, r'l llr,' lllt'tttrltl

(i)n,lu(li\il\ i'; rlclr'rrui¡¡erl lri lr¡r¡,lrttt¡l lltt' I lt¡trt't
( iiu,rl¡()lr lot lltt'r ¡tt.tl .otltlttr t ott lt i" r;rlitl {ll) l() it

lr'¡¡ll)r'titllr( ill rrlri,lr rltt toltltil,t¡lt,,tt ol t;ttliltltl ltt;tl
lrir¡l:;ltt t'tr'eetl.; llrl llllltr'ul;lti r I lltt ;t¡,¡)itt:llll:' tl:'((l
li)t ilt(':l\ilt('ilt( tì1. I ltis lt't}|¡r|titlur( i:, irl\() (l('l)r'lr(l('lll 1)il

ll¡t tor'k l¡l;rltti¡tl, rr'lttllltl tl i', (,1)il(lll\'('¡ flilll''lìlt(¡ll
I r trlurtr'il t;rrlr;tltort I lt,'tot l. r:tttt¡'1r", it,\("lll'itt( (l rlll
lrl ('(lO"( rlo rrtrl slrotr ;r 1 1r¡¡¡¡ ¡lrr¡li,ltì ol lltrli:rttl ll,:tl
lrlil|.lrt.

Ilrt' lltt'uìtill ((,tl(lttrriritt ol ( l\\litll rrc rr,r l', 1K)
¡,¡ll. oll utllr lrtrl'tt:rltlt( ( | ). I rtlrltltrl,! :;(lllr)tlt:t!ìll
( l()\,1) slrorr,t'rl llrlrt lol lt'ulpt'tirll¡r('- itl)()\c tltr' I )clrl'c

lr,'nrl)crillilt('

K (:)

litt ir rltr¡tlillitl l)(tl('(l ilt()nirt()lili( r'rvsl:tl.
nli¡ttt: I((ltill)(,n(ttl'. ol lt ro, l ;il( ir¡rlì,.'rl.'(l
0l lcs' tlt,.t,lrlr'tt ,l, Ilr,. l)lton(ìn Ir r t ¡r;rllt



T
at

tle
 i 

- 
C

,:r
:l¡

:::
:-

':_
:r

- 
F

:i:
-,

t:.
...

.a
 

;:,
 :

.:.
:-

!t.
,-

 i
¡;

--
:-

.'.
 

...
¡:

 
:-

 -
 :

-:
í-

:-
ri 

-,
;-

it.
li,

,-
 

., 
i--

1a
:il

i3
a:

a:
l::

\ 
- 

j. 
: 

rl_
 

.ll
fj

¡:
 

!:i
l

q'
:-

;::
,ii

e
ar

¡r
:;

ii¡
;1

¿
,ir

*'
i,b

 ¡,
-,

 1

0,
l 

:,¡
 

D
,È

 
Iìl

! 
ttr

:'

1,
.

-)
,

9

J

:in
 

a 
p\

 
l:r

p_
\ 

o.
 

se
: 

:,f
 : 

ci
l-i

 
ac

c

-'.
 

a

5

n

l,l -t:
+

- 
,-

r-
il:

.-
la

: 
^ 

-.
, 

r.
--

- 
lr:

1.
*!

-t
Í

: 
¡\

:-
l¡.

i::
:1

3

Ê
:i 

lll

: 
-.

 .
;'<

: 
a-

 
-í

,1

: 
J:

 :
i:.

r:
3

_l

l_
r

-;

)J
:,:

iÌi
li:

:
-i.

l-

<
 ,.

: 
r:

,. 
.\.

i 
í-

1, .i-
i.

j j
,r

il

\

I 
':1

tm
s.

h¡
ra

:e

: 
r!

 j,
¡ 

r;
-,

-r
.r

li.
 

, 
- 

!-
':,

:-
i,.

 
,-

t 
(r

 r
i::

2.
 

:,:
 -

 ,
r:

i:t
r:

_i
¿

:;.
 i

lg
- 

.,r
..:

-:
.:3

: 
-:

:::
r:

-:
i:.

i. 
Jl

, 
- 

,l'
--

,,n
i:.

 
i:J

 
- 
i,,

r_
,:i

,r
:t3

-.
.

:-
iìL

r.
-.

i.1
.::

.. 
rlj

 
- 

r]
l]s

.:o
!iÌ

3.
 b

i,3
 -

 L
':r

r:
iie

. 
::J

l. 
- 

aj
:]p

hi
:c

,e



l0(ì

wlticlt rcsults rn;r lri¡1lrrr tllclilrul t'csislivily tlrittl llt¿tl tll'

¡rct l'ct:l clystitls. lly lrrralo¡1y willr Mllthicssctt's t'tllc Iot

clcr:t ilcal I.csistivil y, lloss cl :rl ( l ()lì'1) tlcl irtt: thc (ltt:r t¡t¿tl

rcsist ivit y

K ' ' ,\sl I Al)lr 'l (l)

rvltr:tt: lhc (lttltttltty 4.1 ir; lcltt¡rt:lltlllrc ill(l(:llctttlclll lttttl

assocrittc(l tvillt strtrt:tttt¡tl tlisottlt'l . 4,,¡r ls Illc Iltilol-of'

¡rro¡rortitlttltlily [rcfrvtlr.:tt lltctttr;tl' r'csistivily it¡lt'l

lcrnl)crittulc ¿tllt:l l,clblltc<l .V ScltlÖllt¿tltrr (195'l)' lit¡'
(3) is vllitl ltbovc tltc l )cbyc tcttt¡re l llll¡lc' so lll¿tl

I¡tCllsìlr(Ìllìctltl; llÙlìt toolll lclììlÌ('liìllllc Illlly tlcvi;tlc l'ttlllt
llris Iolttlt¡l¿t rlt sttlttt: c¡tscs-

'lÌrble 2 '['lrc rclativc: r-ìlt¡tttßo of' tlrcltttitl colltltrc:tivity

ol' [.lp¡lcr (]lrlrt,llilì:rous rocks t¡l' llrt' I{trllt

blsirr/l;l(Ll witlt prr:ssttrc' lrclwtrtrrl p - 0,5 MP:r

rurrrl p l() Ml'rr.

srrrrtplc tt(.) rock K,,., /K ,,,

'l'nblt: .l 'l lrctlltltl corrtluclivity tlt:pctlrlt:ttcc ttpott colttact

l)rt)ssllrc ol srlltlc st:tlilttelttltry tocks rlf'tlrc l{trlrr

blsi¡l/FlìG lttt,l ttf'solltc (:()llìltìoll crysl allirtc rock

lypcs rvilh lltcltlr vitlttt:s of'tt¡l lo l0 spr:t:itttctts

ol c:tcll trtt:k s;ttttplc lìorrr [0 lo (r0 MPI'

I ltu tt t¡t I t:ttr rlt tc t r vit y

srrrrt¡rlc tt(.'

ll

l4

t5

l(), I I, ll

ll,()

'1..)

lock ty¡lt:

r r tc tl t tt rt r -¡¡,rlt t t tc tl

s:rrtls lorìtt

lì rtc-gra ttt t:tl

sltntltltlrtr'

sillslrlrrt:

gr urt r tt

gltlrlr trl

¡rt:r irlotlilt:

r\

0.5 0.l

t 1; 01,
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IMI"r
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ll rrtr:rlittttt -grtirtt:tl slt¡t tlsl oltt:

l irte g,ntittc:tl stttttltlttttt:

srltstolrt:

()'/-l . . 0.9(r

t).tr .. 1.0

().(),1.. l.()

'l'ltt: eottcc¡rl ol l.t¡. 1ì¡ cillìllol [rc lt¡r¡rlit:<l ttr

scrlitrtclrlttrv ttlt:ks. itt tl(:lì(:ritl. l)tttosily ltrrrl irtr¡rtttily
irìlro(lllcc lttltlilrtl¡r;tl lltctl¡rltl lt:r.ir;livitics rvllielr ltrc ll()l

coilsrtlt:rctl irr lltl . (.1)' IlorvcVcl , il ¿rll tlrcl'c lttltltlitrtt;tl

cllc:cls;ilt'¿tssrtttlctl ltt llt'itttlc¡rcr¡tlt'¡ll tll lcllll)('lllllllt: l(r

:t first lt¡r¡rttlril¡l;tlirl¡t' 4", t'lttt tlc tt'lll¿tcctl lry :t tttott'

¡iettt:rttl, bt¡t ttllrlt:littctl,¡ttlttllity ll rvllitlr is virlicl rvitl¡irr

lltc lirrlrlctl tclnl)ctitllilc Ililt¡l(: lrl r|llielt lrtlllt t¡tt.ttllilics

lrr c tlt:lt't tttiltctl:

lrvtl ltotclr,rlt'r lt:tvc il llìilll I)()losily ol 'l'll ' 0'(r9tr.'l'l¡t:

\virl('t sttlrllitl('(l slìllìl)lcs rvt:rc tttclrsttlt'tl rr¡r lo l(X)"('lry
:;oltlt'tittg lltc sltttt¡llc itl lt ctl¡r¡tct lìrtl clt¡rstrltl Allcr
c()t re(:litltt lot llltl t'tl¡r¡rt't ttlvct, tltc rvillt:l sltttltltlitrtt ts

Iorr¡lrl lo Ittisc lllc tltt'lrlrltl cotttlrtt:lirily ol lllc

st'rlintc¡tliu )' t ot:k try l 'f ' .ì(70. I lrc lllctlittltt flt ltitttltl

slr¡rtlsl0ilc i:; ilot 0rrl1, it l)cllct lrclrl r:olttltlcl()l lll¡tll llìc

litlc ritlrittt:tl r)ll('l)rll 'tlstr lltc lclìll)('lltlttlc coclliticlrt ol'

tlrcrtrutl ('r)tl(ltt(tivity lrlrs lr lriglrcr vltlttt: tltltll tlll¡l of'

Iirtt' 1,t,ttttt'tl :.itllll)l('\. Ilr,' irtvt'sli1'ltlttl I'lllsloltc
\'(ln(lu( li, lllt'llt'ltl ¡rtl,rtlr';ttltl t'xlltlrtlll llì(lelY it \\'('ill\, ()l

('\ r'il Ir() r'lt:lttllt' \\ ltll l( llll)tìl:lllll t' ( I lrlllt' [].

(.1) l)ls('tiss¡()N 
^Nl) 

,\l'l'l,l(:A'l l()N

'l lrr' rrttiltxiltl \l l css ()l (:olllitL:t l)l ('lisllr(: dt:llt'tttlcltcc

ol llrt' lltt:tlllltl tlotttltlclivily ltlrs ltct:tt irlr'csligltlctl;

(ì()lllrrcl l)trÌsr;tllcs ol tt¡l lo (!() Ml'lr rvcrt lr¡l¡rliccl Il lltc

sltcss virlu(:s iltc crlll\/(:llc(l ltl tlt¡lllr' lltcV t:orlcs¡l()tttl ftt

it tttit\i¡ttttlll tlt'pllr ol I kl¡¡ fiilr'-t'tl¡orl ol lllt'lrt'lt'ltolt':;
('n( oilrl('t rlr'¡rlltr tll llr¡', tltltt't', lllc le:,t¡lll :tlt' ol r'()ltlt'

r,tlrrt'lot ltt'rtl lltltr'tlctlr;ill (l('l('llllillilliott. lltlrvt'r't'1, lllt'

rroltlirrr,;u Irr.lt;rr,i,rtu ol llrt lltt'l ltt:tl ¡olltlltt livitl' ol'

sr'tlirrt'rtt¡rrv r()r'l':. uitll .,llr'j:' rrril'lrt I'icltl :-t'tiott:'

lttclt l:tlltli,"; u itllttt tltt tlllllt l lll()r''l \00 lll ol tlt'l'lll 'l llc

irt :;¡lt¡ (()lì(ltl(livilv tltttllol lrc t:litlllrlt'tl ll'rtll tlrt'

cr¡lt'rittttttl:-. ll tlo r'()lìl:t('l l)lc:i:lll,'is lr¡l¡tlietl *'ltt:tl
(l('lcnr)¡¡titt)'lltt'ttltltltl.liritr', tltt'tttt'lt:ttlt'tl r':tltlc'; ltlt'

Ioo lrrrr', itt 1,r'rtct;tl,:ttltl;tl lorr t{)llllìtl l)lc;;::t¡tt's' lltt'

cl lt'ils ()l lltt' ,;¡rtt itrl('ll l)l('lìill illil)ll ( illl tlt'lr''t lltillr: lltt:

ntt'ir\ilrt'rl r'¡rlttt':;'tl llt;tl lltt'ltt l;iltl r';tli;tli()lì)' tilllll()l I)(

irtlt'rrt'tl tot tr'L llr'. I lli'' lllr'illl: llrlrl llrr'tr"'ltll: ttl'itt1' lit¡'

(l) r':rrr lrr';1¡'¡rl¡1'11 liì ( r\".lrrl ltl, l,rt k" l¡tlltl lltt'stttllttt'

tltrrrlttr'ltlil:,;tlt,l lo:ttlllttr'¡llltlt l:,\,t" Il(lllì lt tlt¡rllt ol

;¡l¡1¡ ¡ ¡¡ \(X ) n t tlorr tl tt ;tt ,l:,.

l-l

t5

K ll t A,rlr 'l

Solitls (:\lr('lllcly tlisoltlt't't'tl, stlt'ìt íl\ glltss :ttltl

lrrtlrrtlolilt: ttrc irlcltt(l('(l rlcillrcl rrr ll<¡. (.1) rror irr lrt¡ ("1)'

:iuclr ¡rut(:tiirls cxlritril il lllclllllll lcsislivily tttotlcslly

tlrcrcusitt¡i r,,itll lctttpcl illtll c (c.li, Slcvcls, I !)tr2; l'irtvrll
& I'olrl, l9H5). l ig. 2 tlt'rttorl\ll;llt'\ lll(' l('llll)('lilltll(r

tlt:¡rctttlcrte c ol lltt llrcl tttlrl r t'sislivity ol sollìt: collllìì()ll

crystlrllirtt' rock ly¡rcs.'l'lrc t¡ttltrtlitics A*¡ itlì(l Al)lt íltc

ltrvUrr iil l ltlllc -1. ll st't'lltr. I ltlrl ,'\.¡ is il¡t¡rt ortlltlllt'lY
0.15.'lltc lt!'ill i'()ll(llltl¡1'¡1y trl (lll:l!1./ l"'ltrirrJ' to¡ f': i':

rrrorc:;,,'¡l:;ilir/c l() l('rììl)r'riltrlr('\'itt iltlit'll:; (A¡,lr'l l0 'K ')
tlrilrì llutl ol tockr; lttrc ol (lllllllz 1A ¡rlr I l0 'K ¡)..1llc

rlrtiv¡ttivc ol Iìt¡. (.1) is sltorvll lol tlill'i:lelrt tot'k ty¡lcs itt

l i¡1. .1. lt dctrc;tscs ltrllll rotlltt tc¡tll)(:litltlrc lo ó()()"('lry
il lucl()t ()l .l witll lltc cxcc¡rliotl ol t¡ttltrlzitc rll rvlliclr lltt'
llrcrrnltl ¡lltt¡tcrlics ltrc llttttll lìì()rc scllsiliv( l()

l(ïìll)cr ;rl ut c vill iltl iotts.

So¡rtt: I l¡¡¡rct ('itl l)()ll¡fcl otls sc(lilll(ìllllll ]' r()ckrì t)l'

tlrc Rr¡hr b¡rsinzlrR( i ittc iltvcsll¡ltlctl . lltc lclllpclitttll('
lr¡r¡rlictl rlitl Ilot crccctl 2(X)"('. 'l'lrc cotc s:tttl¡rlcs ltttttt
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irll' .ì), (;r;r tiritlillc (rì:'l), (,:l- lÌ.rlrlrr,0 trltr.r i\'lirko-
viclr .t \ok:s (l()78), llyt Pylorcr¡ilc (rrl'(r), l,cr l)(.1
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'l lrc lt rl¡rt:r itlrl (: scns¡l iv1' ol tlrc l¡t:lt torlrlr¡trtir'¡t is
tlcst:tilrctl bv ¡t lll ¡rt.r lrolit. Iu¡lt Iiorr ¡rì ir t('lnl)(.r ltur('
t;ttt¡',t'lrr:lwr:1:ll irlrorrt 50"('ir¡rrl 6(X)"(', llorvcvcr, tir¡. (.ì)
is ttot trrrlircly vtrlitl itl tltrÌ lo\vr:t lcntl)crlrlur(:. lrrslt:ittl ol'
l',t¡. (2), tr lirrctrl lirrv t:itrt rlcsr:r'ilrc llrc lcrrr¡rt.lrrurc
sct¡sit ivilv of lllt. lllt.r rrurl ( {r¡ì(lt¡\'li(}n ulì lo il
|(:tttl)('lillllt(, ()l itl)()ul l()0"(' :;rrllit'rcnlly rvt'lL

'Ilrt' t:o¡rsllrr¡t 4., irr lrr¡. (l), rt,s¡r ll irr l.t¡. (.1)

ttttl¡¡r¡is1'¡, slrLrcltulrl lts wtll ;l\ l(..\lrllrl cllccts, r'.!1. llt('
(Ìllr'( t (ìl |l()to\ily trrrtl 1'¡;¡¡¡' sizt., inlrtr¡inrntrllrr l:rrrrr,ll:tr
sllll(lutr's, ¡rlryl,itlrl rrr tlrt.r¡rit.lrl t.t\Sllrl tlclt't.ts .t¡¡rl
liriliec irrrpcllcetio¡r:.. lJr o¡r¡ llris lìrllorvs tlrirt t¡rr,ll ¡or.k

I l)lrtlr :rllcr Mrrkoviclr & Solt::; ( lt)7S)
.r) l('nrl)r'rlrtur( rlllll(' llt:lrvct'rr .ì(X) iln(l,tì0' K
lr) lcrtt¡rcrulttro lun8r' lrt'trvr:crr .ì(X) llntl .l /O K

l.l

^¡rl'

5 tìli

5 . (rl{
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I ()¿t

rilrììl)l( lt;ts lo llc cltltraelctizt:tl lly its orv¡t l)l()l)cllics ll
tlt(: slrucluritl tlisillclcr slttltlt:tts lltt: llltoltott ¡tlcatt llct

l)ittlt íttì(l scitllclli lltt' ¡rlttltttltts lltltict:ltlll,¡', :t rvc;tk

clccrcuiitt¡¡ ctltttlrrclivily clt¡t [tt oll'it'tvctl ()l ('v('lì ill
cxlrcnlc ( ils(Ìs il rrtotlcstly ittcrc;tsitll' cotttltrclivity rvrllt

l(Ìnrl)cr'.rtttl c. Sttt:ll ltcltlrvlot¡t is clc¡tlottsll ltlc(l witll tllc

nrosl liltc ¡ltltitttltl sillstottc irl 'l ltlllc'1. -l'llc colt<lttt:livtty

ol sotnc gr':rrtitc sltttr¡tlcs ltlttl tttt)tt: Itt:t¡trcrttly' tll lr¿tsitl

rOcks, slrrltv rcrv litllc l(lllll)clitltlll' s(:ll:iilivily. wrtll
sc(lilììctttitty trttlks, tllis Irllty llc tltlc to lllc t:llt:t:l tll vt'ty

srìrirll gririlr sizcs, itt¡tl tvillt t:tystitllirrc locks, il ltt:ty bt:

clrrc lrt lltt: ¡tltttttolt s(ìírllcrill¡. ,rl tlrt lì'lrlrl¡l:lr ltltt littll
Lirrvill & l¡olrl (l!)tl5) rc¡rorlt:tl ;t llcltl t:trtltlttt'tivitl'ol'
s¡tttc ¡rlrtrlittclltst: lcltls¡rlrt s rçit lr lir¡rr. llltt tllicr ()sl I ll(ll l¡l (l

rvllir:lt ittc¡c.rscs rvillr l(:llll)cllrtttttl. I llis bcltltviot¡t tlllty
(()nrl)(rts.ìl(ì llrc tltltlttl;tsiltg colrtlrrtlivily ol olltct

nrincr'¡rl t:ollslilttcttls itr ¡r.¡¡I s() llì;ll ¿t rvcltkly lrlììl)clit
Itrtt: rlc¡rttttlcltf t:olltlltt1ivily tll lllt: Iot:k tcstrlls.

lrr tlìttlli cotltpollctrl llPgl(:glìlc:., llrc lllt.'l lììíll

r:onclr¡clivilv irl tlt:lcltlrilt,-'tl lry t'otttt:tlllltliotls lt¡ltl tltc
rlisllilrrrtiolr ol rlti¡tt'l.tl tollstilt¡cttls (llirt'lr ,t ( llrrk,
l().10). Âs tc¡rottctl [ry olltt:t ;tttlltots 1c.¡1. Sitritt t't lrl.,
l()7tÌ; Sr'lrorr, l()liì). lltr' (lttlrrl/ l'llì(:li')ll lltt¡lclt'
rlclcnrrirrt:s tltt' lltt'tltlltl cotttltltlivity trl gtitttitc 'l llc
lriglrcr tltc r¡rnttlz lt:ttlttrtt is. lltc Ili¡ilrtr rs tltt'llcltl
r'ollrluclivily t'l lltlttttlt, Nt'l o¡tlv (lllilll7 ¡rllty. sttt:ll lt

lolt', l¡ul rtl,,rr ,rlivill,' :tttrl ¡tvt()\('lì(' \vlì¡( ll :ttt' !'rrotl ltt'ltl
(r()rì(lu(l()ls iìlìì0llll tllc Irttk Ior tttilt¡l ¡lri¡l(.tltls.

'Ilrt' tor'k :;.tttt¡tlt:; itl( t'\l){)5((l l() l('llll)clilltllt's
tt:rtcltrtt¡l Ìtlr l() 6(X)"(' ;tlttl lllt'lltt'ss lt¡r¡rlit'tl is rellltlvcly
Iorr u,itlr lt lcs'lclt' ol \4 1';l ll lltcttll;tl ct:tr'kiltt'{)(( lll\
,ltrtitt¡l lllt'lltclt;ltlt('lll('llls, lllis sltot¡ltl i¡rllttt'¡ttt'lltt'
l t'sr¡llr, 5t'¡ irrtt:.ly ;ttttl t ltttst's ,l¡l ('l I (rl rvltlcll lorvct s I ltt

lrclrl L (ìn(lu\'l ivil v svl;lt'lll,tl illrllv rvil ll ilì( l (':tr;illrÌ l¡,'llli)t'
ritlulc. llorvcvt't, tttl t,ll()llll itllltlt.'tltt' rll lltr'trlt;tl
('r;r('kittlt ol ;ltl¡lplt's ()ll llìc c()ll,lll( ll\ il! t otlltl bc

,lt'lt'tlt'tl irt lllr' u()ttts(' trl ltlll; rvillr tlt'tt,'lt'litl¡
tcilrl)(lillÌll('illì(l rt'¡lcltlr-tl l¡l('ìl:'lll('lìl('llls ()ll lll('sirlll('
. ¡ l:;t:rllil¡c r ot k r,ltttl¡llcll, if tllt'y \\'('l (' ll(rl l¡1 ;¡ir'11 ¡llrrrr'1'

150"('. St'rlitltettllrly l()('k:; \\'clc ll()l llt';rlLltl lln l('
t('lnl)( ltttrl,'s lti¡rltcr llt;r¡r .)-{)0' ('.

lrr orrlct ltl t:ltlr'tllltt,: it lll(:llìlill t:otltltt'.tivily lor ;r

uivett tle¡rtlr, l,r¡s. (l):rrltl (ì), rcr;¡r' ('l) lttt: colttlrillctl lt'
\ul)(Ìt l)(ìl.c lllt c()lìl;1('l l)l(:s.'illlc ltlrtl ttltll¡lt't;¡1¡¡¡r-' ¡l lçr'ls

h r((ll l())

clt'¡rtlt:, r)l ltlr t(' l(XX) rtl, lltc lt'tlttt:tiolt ol cott'lttt'tirity is

Ie;s llttul 5rlir. lìcclrrrst' lltc r:o¡ttlttt t ivit y irrer cilij(Ìs \vllll
tlcerclt.;itt1Ì lr'tììl)ctitllll(', lll(' ('ltrll ls srltltlltlt itllttlt'tl¡ltlt'lV

¡rllrr tlllll sl()l) tllilll lltltt trltclt lllt ltllll)cl'tltllt
, r¡rtrlil't itrrrr r', t,'.tt lt.'tl.

x/K.

7 ltct ¡tt¡tI t;ttrnlttt:ttvtty
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lo
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r > zlrnl
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'I llrlc 5

z (krrr)

z(ktrrf

500 t0ü) 15ûl /{x xJ

ll,¡rtlrr.rr.rttrrr(,lrlr(r,rllr,,,lll¡t.t'l¡,lrt,ll\ll\lli,illtil(l
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(i. ßttttltlnrlh ¡)trl l'. nttll

ll llrc thcr¡ll¿rl con<lrrctivity ol ctlrr:s is r¡rcasurccl at

oorn tcntl)criltuttt ¿ultl ittnrosplìcric prcssr¡rc, thc crror
rlt lìc¿lt l'lorv tlr:lcn¡rittitliort cnr¡ rcach llì9/o irr it <lt:¡rllr ot'
2(XX) nr attd a tctttJrcralrrrc ¡¡r-aclic¡rt of' 25"( l,'k¡1 . l'llr:
colì(luclivity is in l clc¡rf h of 5(X) rrr lJt% higlrr:r llran thc
c()n(lu(ìtivily <lf' a sattt¡rlt nrr:itsru crl itt roorn corrrliliolr.

Assrttttitt¡l Incun tcr¡rpcrltrrrcs in lllc l'h;urt:lo¿r-¡it: lrs

rvt'll ;rs in Shiclrl urc:ls, llìc colr<luctivrly lcsullirr¡t lronr
llr¡. t,5) tll sorr¡c cryr,l;rllirrc lot:Ls is p,ircrr irr'llrlrlc r
tlou,tr to lt rlc¡rllt ol' .l() I'rrr

'l'ltc ¡rtcssttrc t:l'l't:cl olr llrt' fllct nr¡rl ('{rlt(luclivily
rc¡rrlrlcrl irr this ¡rir¡lcr rvirs a¡r¡rlit:tl (lorvrr to a tlc¡rtlr ol 5

knr. llc¡rc¡tlr llris clc¡rllr, l \¿rluc (,'ol K-,(A K,zi) p),1,-

0.()7 (ìl'¿r-r(llcck r:t irl., l1)7tl) rv:rs rr¡r¡rlicrl to lrll rot:k
ly¡rcs lrccltttsc ol l¡¡" l;tck ol (l;tllt íll lri¡1lr ¡trcs5utc.-llrt: cflcct rrf t(:ntl)cltlutc ()n llrc: llrcrnr¿rl
corrclrrclivily is cslirrrirlt:rl fìrr tltrcr: rock ty¡rcs frorrr lirblt:
,l rvith:

'llrt: lrlwcl tr:rnpcraturc gradicnt i¡r lrrcca¡¡tbrian
itrcils ciluscs a highcr lhcrnral ctlnrluclivity than in
Plla¡rcrozoic ilrc¿lrì.'l'ltc rlil'lclcncc is ¡lror¡t l0ofr al 5 kllr
rìc¡r111 ;¡¡¡ç¡ illtrc¡tscs sliglrtly with dcptlr.

lrrolrr lhcsc f'cw clata, it ca¡r bc corìclu(lcd that a
lri¡llr clilcrsity ol' tlrcrnral l)Ìol)crtics of' conl¡non rocks
cxists rvitlrin thc rr¡r¡lcr t:r'usl unrl tlrnt thc rangc of thc
virrilliorrs rs rcrlur,:ttl lo v:rlucs ol aborrl 2 to 2.-5 W,/ntK
;rl lhr: [rasr ol llrc lorvcr crrrst.'l'hc distributit.rrr ol'low
¡:ttrttlrrctirrg lcltls¡rar scctììs l() llavc a bcaring rln the
clivcrsitt, ol t(:nì l)cr¿rl rrrt: rlistlitlt¡tions within lhc crr¡sl.
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I'l.rtr l. lr¡l l7 ì\ i t
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