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À 3S TA AC'I

Iii.: maqn+"i-ic iil=:hctl ol qroi;hlrsical- :x¡:lo::a:io¡-r has ire,en

j¡ ìlqÊ. tn:ììr\t 1rj.ì:q Ì¡rr +ì': tí*r.r çj ,ttjr;1nE :rdi.1 s:r./ in its sealch f,cr

¿c.noin; c inrneral C.:p,1 :rts" l'lany )f th+:;¿ Jepcsits contai n

soinbr ìrìeg11È:l-c m:_nÊ:aIsu notai:1y magne r-J-+,--:, rlrn.::1-i i-- e jt pyr-

::hoti*-:-o '¡hicÌr ma'1 .rJÈ det:cted di:,=ctly Ðy th: me{Tnetíc,jì.lr-

v=y" lu:i;:r¡ r-h+ earl-y y+ãrs of mine::aI =xp,X_oiåtl-ono balence

an,f 'Lorsì on nagn+.+-clle:rìîs suc.tr ds ri.-= sch¡n:-ct Z lli--l-c and

ì^ Ir'. '.;,-ii:i (d::.: a ',{?- | r lì COnlllOil USF, Th .S= lltil-tS ,.t lT ? :ilOUli -!€ O Ðf;

i:u)-Ky :ti¡rcds, ;eqü-r:rng a 1^2 nÌir11 i-3 /::.ai¡-nr; s=r up rin*,
.'1 ::p+nCìlq on --irè skil_i of th: opr:a:cio ,1 s a consúqu+nc¿ of

:ìr+ long se i: rl!. r-¡ IIìe, and :i':+ :x. it..lc; åt -ulia-u t itn+ of

l::,;=, 'Il-ìâ; srtrf ac,.; or,3 bccÍia.s, : i rf :y ol cniì hundr+d foo.t

illLråstlit,'ta+ni int:lval lrlf¿ìs d*+necl acltquâ:l r,f, d.:1:*c-, thes+

1ai:g=' bodÍi:s âtd nairtaì ri sìlrvL:y co.:rs À: :ol-lraill-+ l-+vÊ1.s 
"

Hi:.h. th¿ adveni of the rrÈt{ e lcctlcttic ßìaEnt-;cileÈers suc}r es

rh= fl:rrqar: and proton pi:ecessiol u.ni is, thê larg+s;_ con-

sLIinÈr cf +-inÈltnçasurem*i:ri Shi f l¿s f icm th+ nìê.gnetosr strr tO

th.: ÒpÊreior, '¡ho trati f-g nake tÌ:+ iui-1 esuf +ñì:ni. and 'uçrir-: its

valu'"= i tì a Iog bcok, ûveTi wi.::h th.: itìcl,,.as-,d rnd.isurðment_

sp .;ìC lf ',rt= :lùw nàr.tneîcn;f ;ls m:_ni nq ccmË)'i:-i,:s mû.1_n i,å-j:e :1

:iii r-l-r: of, :h: f-ff-y âlìd otìê hu:id::n:r1 t'oÕl salnpla inl+lva1

'orh:-i* ccn,1 nc¿.i;ìg ih.:-ir nagneiÍc su:vrrylo

- i1.r



Tir+srii co.ìltr:i,,)tâl ¡anPi:l:q ''ìr.:::,¡;.is .¿l::-Ì nai:--i:-l:d l-,y

*l-.: ,ni"i:'.r -: mr.:r,:',.: €,¡-- :-rir¡¡riIr¡ -r.rì .'- -^r- F;--..- ;ai-!. : ill.-:--J uv-:lv.-..::: _'j :L,_ L.r:t.ia-:L.Lf -r'¡¿ _r:1:L/:¡ìr. l _!> u

r,{4.!i â c,:inrrOi¿.lY 1::rrl b¿l-i+f -irrãî *.-irç :-nfoltflåli-Oi: ccnt:]l-* c,f

r-h j i=:a cf l Igct=1 'Jsi iì.J a cclt-.::lrl.,')ìls ct' :ì iâ.: coL::iucus

sA!lplilq inlerval i,raS I1ot signi:icett:ilr l:ìa:Ìî :naIi mag-

n:iiic Cara ccli-ec+-Èi 11s-i iìg the ccÌl v,tJì-,,ì orãl- fif ;y cr: ote

l:.undr:-tl icot sanplc :-liÇrval, Sic:ndlyo'-:L; sr-ifvèy ccsî- ând

r-j-iri i lt"uu'rrJ t-o coniluct a r.ircünci sultvey, usr nr; ¿ cÐnt ì:ì.uous

or nû¿ii contii:t-ro'.ts mÈasur€merilr i¡:taivalo wì ifr convenrional

¡ile<lnel-i c survÉ.Ìy techniqu-*s and insrrum+ntaci oll ldas prchibi-

: i'J+ .

l,+r-:atcn lry rh¿ au-,hor ca:::itC. oLl-r ì ¡ ccn jurictl-c,:l i,Jj-*:h

lr: s -.i qc ; l'.: ìi .ì ìr¡ < q i,ni,r;i th" ,S il; lSOn:_:lü tC ll:, Êf lof.:OUS :ll

s+¡/era1 a;sp=c:s" l?j-Ìts:o ,ì narjequet+ sainpiì nE b*Ioqr th€

¡¡ty'qui s*: fr+r¡ut:cy wrll- 1:a,l t.oÞJart ¡. Ic"r f il=íjüency ttias i ¡i

am pli''uCÊ ilf c::ma;ion collÊc+-ed

du::inq 'tÌr¿ surv€y, Seconrl Ìy u i-hÈ d:- sioi:ri oÊ in:::oCuc*d by

:ir:-s 1:l.l f :+r¡u:r.cy 5" as r+iIl þrùv.=i.*- th j sstãiilisiìm,lL: cf a

d1.stì ¡'rct ',sr'gila;uîett cha:acre r r,;h1ch may b+ 'ùsed t.o naql-+-i -

cally C*f i'lis g:clogic f Èa:--uiÈs lten:ar.h ov,=ibrrrdên, Fin.r11yu

rnporïaIl+:,.J:clogic iearultçs aL ri.arro'¡ +¡:Cih and long s:rrke

;.K:É.)n:: may b* nis:;ec1 due T.c +-liç= 1ac,< of Cara red.u::dancy in

iìrar;net,ic f reJ-d Ca+-a supi)iicci by suil¡3ys us::iq collvÈnt j cna l

sa np1:.;:g inte;val-s 
"

v-



Àc Kii o!;L jjDGIi'iIüTf;

Th:.lu:nc: l.¡'shê$;o i-L.râ.rJc B:11 il:jrcir, f,i th: r{at.-.agamt

nxpl" Ði.vi sicl:.0 irlo::anda l{ in+s tr,t'l . " asf ! icÌratC K,ìsüa¿ cf

Cal-Ialr;in fi:-r:iiig Corporai-ic¡: f ot :h;ic j jlì::r'ls assist'tr:c+,

aild Lry al-lovIi-t:g -, l¡3 author ro 1r-s.,3 informaricr coll-ecr'èCL cn

'ih¿i L ::i:;p?c'-'i v? p:üpët*,-t ?s ir tìle iJrËpara'"ioî: of tlrr ': lhe-

sis" Th+ authcr r+ou1d atrso l:-ke tc lhank Jo¡in ldÈr:Ììain or tirc

i¿cÌ:nj-cai s:afÍo D3!iru of lairil Scir:lc:u í:i'helS:i¡1¡¡ hiin

oV:jî .scm+ of *,-h¿ icugh spor,rs ilr :ha +llc*Lroti cs durinq tÌ:e

coastrr'tciici: phas+: of ihe naqne';icrì Dnilu anrl al:;o Tom iÌi1-

J-.1 ;, cf --h: P:;':anbl--.aL C¿rì¿+r, UÌl . \¡" ¡t i.lelìi--li:au wlics+

âdv:-c;l alrd help cn inany of the (l':inptrt-3: pì.:tlrnq and Fro-

c-:;si ng io u¡-i::*s prÐ'\¡{iC j nva }ua¡ le " Thanlr: al so i:o Dr.

l'lalIo Jeli-'" of Ia::th Sc:-?ncÈ, alld Dro Klrrcl)aS:ka ìJ;¡r1. of

PÌrys:cse tcr -uh+ helpf ul critlc-'sin a:lrl â.lvrù::, r*ceiveti dur-

in -hÈr-r r.ìvj-:.ì',"d cf r.his thÊ^Êas" Iinallyo sp:.ciaJ- *"Ìi;nks i-o

irìy iir+sis advi-.:c::, llr" C.D.And+rso3, D+pt, oi Eari.h Scr,tr:cÈ¡

1.c:: qivi r:g räilch l:+l piul ailvíce ¡i.iC tiì ,)r3l sup¡rcr+. duiin; rhe

Î.hl-= r,¡,:;t:-; 'Sn:l.t :-: +.:..1 l):êL)A:aî:::l ¡t *-lì:-s *-Ìrc-<is,

- Vl
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I l'l'1" ãÛ D UCT I Cl'1

1 " 1 AEï.ilAglJ¡riI gI EE-r !EI4J!I.! tiåçliìiIq åq.3Ï,iÍ, ii::ria,ii,

The Lls+ oi d+t-ai1êd setrp]'inü 1n:-srvals hrh:-l-¿ conduct-ing

gÌ:iulirl rraÇriê';ac survÈys has heen ui: uniil n.ovJ priinarj ly iÊs-

tricied to arch'.ioJ-og'rç¿1 surv€ys" th: ;rrl-i:r us+ of

bala¡c,¿ and *:orsi on nagneiomct.ers by ihe mlning i ndust ry ha.d

pr:cluCed t h: usË) ci d,=--¿ti Iecr sanFl:-rg j ni*lvals cf f i vo io

r-?L i:.:: î .:tuc; i:.hc l-ittr + âni *-h.=iif ¡l-: ccs: l:n::a;:¡tts of

such â silrvey i.J:;: ¡:::ciiioili.ve" t:trLzn lhe adv+¡lt of th: nûi{

¡:I+ci:rcnic ilagri+rrrn='-+r.i suci: as the l'luxqaf-e aud p:o:cn

prsc;sìlion uilì--so --ìi: a¡i-l-t:y rû conduc: i1 :it'ì l:d sullveys

ll'-'calnì t+clì.nical-ly f=asible , TL¡=.i ri-f,r,r unit.; '*,'ËrÊ fesi-+r as

tl':y ai:C r.oÌ- ì+Èd --l-i.: leigihV s€r u? t,:-nç r,:quir,=cl Ðy lh*

:¡:p:ì miut:t:rl magiìi:ìroTn=t;ts, elso th:;ìt"I nagL¿'-o;tì-ìl:IS

prÐvì deC :l:ctrical analcg crltpu**so aI1c"øing tile i::'Le,rfacirg

cf acivanc+ci t1 a',a ac(lu-:si*"ion sys:¿ins" lljl; usê of d¿f.ai1ed

survÊys riid nf: cccur and ':liÊ 5û and ''! 0ur foot. sa{rìplrncj

i-n1'å::rvaIs cûtìi.J-riuÊd rù iL¿ usc'1 s pai::l-y ås a ceriy- over fr-om

-,.i1 ,' :.i-p){ ini.qn¿:onet+r days anri ilaif,ly du.: ic t.h'¡ beIi,¡f

tjir; l-ire e,:d+11 rni:)tnå-_iCl: L,oul¡r :ì3-. irì Sr Jllif::alt- +::cUgh

'Lc l¡arra:lt- ii:n ccs: allrl li me fequ:-f+ii t-.t conduc-i such e suI -

v3 y,
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D::lail-+d íliûll:ìCi magnÈ-1-lC Sìil: V.: 1¡5 '; lt *:cl-;O1Og.¡ Usíng

I'i:l:aus r,J'nci:i:g n-:.--:-cd,: 1-.o pr)v:d: e uf:r:crrn s c l_cstly

spc¡.C!:d :süIVEy i:av= ;¡:.+1. i:l nse fCr â itu{iil.:r Cf i/:a:.f a:lrl

i::-ìct'r-::ìJ i: rjai)::'s ¡;ul: l,sh:ci r.y i:-=r:r (196ó), .irlph

{"196¡i), anC S-:arley {19'/5\, f;::s :ygr ot iu'jv:y r-=li,:s on

i:ì; ;x'*r:nÈ .slns.:-tivity cf ',-li€ alkali vai:or naqnç.,on+t+r

i"..)01 nT) ¡ anci a vi:ry dÈ--ail-i:cl rl:¿rvn1 ianqi 19 frorr u 'l ta l

ll :i;:-- tc f,,rtvidê lhs s¡,acial I:sclu-i-i-'"n tÐ C:lin+ar*e ai^y

ê.r¡caên: hulrtC s-,ruct,Jrês such a:-ì -'ca ils u t-íles, bili cjrs o f i_;c

Fi;so Ê',co o uhrch connorrly hav: ¿i m+nsi ons 1:ss than 1

3r::*ì:- nh'i q coûcÌpÌ of u-q:ììg san':1ln¡ i.;:;=rvals .L,_'ss :tran

cr *qua1 r.o --Ì:r= Cimensi_on of :ire sî.iuciitr¿ surv*y:d lias :ts

¡;: Eir-s :n Cig:-.al 1a;a aneiysrs, iind. nas lppa:+l:*ly bee t:

cv¿rLcckeci anl c+rta::ì1y not:_mi,r1;nÊûr.¿cl _n tÌ:iì sË.3.r-ci:. fo¡

nri:reral ,J+posi-""so C.Ii . AnCnf soÌìr :n 1-r,JJ pap:::s publishçd i n

Ðc:oi:+'r ¿;i1 Ð:':;:mb+: of 191 4r clçar1ir d:itcrrsiiã+,rd ih3 val-ue

cÍ- llearly cclìtii:uous groun{L nragnilii_c sultv=ys in nineral

¿1:r.J_r::;.ticl" l,l=err,l cctÌr:ì1lc,us su:.vìys iac_:uil l¿r1 uc: th*=

probab j-lii:y of missing imporiârito sn¿ll -ccai+ (i+ss +-Ìrarr 15

f .f ,r w:d-:) ner,Jletic feaiures cl- si.9n'i fica¡ir s*;rik3 +Ktant,

enì prcvld-ì th": ,lã';a redr:nciancy l-.c i:e-:-l¿t- r1,ìr; rr 3 -- jrÊ ,:.ncmaly

envelop+ oi mar;nei:-c,rJ-ì-y act:ve zJtins, So:ne of 'ì:!^r; Êa!lv

irl ::,s 1e aC:::g tcb'ar{i thç concépr.- cf nearly conr--ín uous sur-

Têys a¡;cJ-raci *rÐ nl-nilrals expJ-oiat:cl årrL g=:li;<;ic n:appirtg

rijr= fornula.;':li by C"D" ,\l:C¿tsor fl r.il: I,Jn:-ve:sÍ:y of lijani-

t-cb¿; 1n 197|, Io, ?râ"s obse:veci ihâr rilaJn s-.ic f:=lc v;rl_u+s
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coll,ci3l- dÌ.rirr:ìj f q:orlrd .srrve y .Jv+: -i-h; ll:d. l:liver srl-1

i n:rusì v+: crnÐl?x, ,-xlitriri:il h:_c1i:.::r iriiju+n.)y va:i a:::Jr:s :_a

anl;li-'lCl as inciû ri,-¡-,aj-l+'.1 11t) * 1a foo;) sanp.l-rnO inÈ--lvals

ir=î: 't:¿ j (Ttìt-. lt:jj-, 1)7'J) , Oi: tu:--n:l r::.stj;:ti cr :: rJa*,:

,l?--:ritr i n:ii :-.h¡- ¿,- i^ qr:;¡i r I !*:,r* _..i,. t;*-) r¿,(ríl ,Iìiìay valj_a--.cn llles

carr-c:J oy liisr..:ìc:. zo;l ,t-< c:1ay--:s of mal:_c ¡ì:-t:.lrals (no"_-

ai. ly irt1g::+--1--?) r',rl-;-l: n i-l-: s:l-l. tsy ,ls::tg --l:: sital_Ie: Sem-

pl:-ng i.nt+rva1, .':Lr s f in+ s;r-ucrurë i+:-tiri n th: srrl rdâs a'xL=

ZO lle CÐSêIVf;C.

Irhj irn**-1^,-.{,-Ya-...-; - -l
.i -li- r.l;Ur r:.i;:ì'trt ^f,l-.RL¿:r! ;,_,=>dlUiiOn :lf sjUiVgry'i; COti dUCte d

-uaile,d saulpl. ng rr:-(;i'vals cf 5 - 1J f +¿i l\¡es conf irnìêa1

ôbs+¡\¡a:i clts nail+ bV A.nCr rscn and i{cGo r,+ar-i i¡r 197 3, À

d¿::rrnin= itIì-:n3r :I:-. iu::usivc con*_ac*_

LûkE siock ali,1 st=+.:Ly 1_i_pping mÈtavoL-

nagnelic /irprsssj_ln is"es :tÍriaieC i n 1gT3

as pa:: ol a BSC. i1¡:1d project. I¡1i:i.¡.ltyo tìr* suI\rÈ!y us*d

.l 50 f co: sainpli::q ì-nre rvalu Nh:-ch yi-ertl,*d ne ql-iqibls;

ra"s¡: j-t- s as n+ ì :her l-:-t r'lo1og y l,i'as f cund to produce any d:rin-

r::-v.; n:aqn'::iic rxllr+ss,io¡i at this rièsoluriolr 1=vsl , Àirder-

Êrorì y callinr¡ t,o min¡l successf ul jt+sul-,-s h": hacl ob-:a j_n.;d.

r.lsJ-nc; a s;laI1*r s¿liltpiing int-.srv¿rIo su!jrJë-5*ufrl .LÌ:ai a l ij focr
.j n:arve-l- ì-r+ t.rì ui1 , iìr :h.is rescl-ulir¡n i-:v:l- rnagnetic am.pri-

r-nd+ anù ir+,-]us.licy cì-arãcr*r:_si:cs .*i3rj s:=i. -io ht c{uir+

Àì;S + €^.rr¿¿r,=t-::!i-t. roî eâch l:-thclcqy" lhi.s d.ifiJrÊnc+ rras rlue

ma:.ni y to rh+ incr(jasÉd :nagne:it= cclìt=ii: ¡nrl I ayeie,l naiut+

cf ab';ì Ðiìt¿ì.yol_can'ics ïÊrsus tll¿ 1cç¡ naga::.it*, ;on:-:j]:,

màgnêrl-c s11lv.ey r-c

- - I ^ ^-r \ì. _L L \J11

canícs Ð)ss.ss:ct e
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hciii og':ll ,5ils naiui: or :.lLe g:anì:+ -fi )c{-" Àlsc a ]ltr]_o,w,

lil.eai âñorr.irly ci le:-g= airipl:-i:ud.r' {800,i 1,lLr0C nî) r¡h-ìci:

h¡:j r,li::s _.ri jJ\,' -.f...1 ì:-:.ial 5,J fort-- ;ulrr:J s ,,! es r+sclv,. c br!

--h; iìi.)- ? l::a:l:f .3iI:ï-:.v, Tr,:-s; a::cntaly ,,{ås cr,'.is;d j:y : :ìar-

ioiJ vetn ':t plr:i'hot::-= 'u¡:-t-hìn Lhe sh:at ZÕT,ë mark-ìng ih:

cJ:l:?c: o--::d-:3:l rh; :yjo urriisp -tlJ f /.a=ndrt:q ict s=velal

hut,Jr:--.¡.1 fÊÈ+, a,ltossi ;rr? glld 4i:ã., Til€ cbs:rvation:s made

,irt:i r'g rhi: :iurvey, ¿nri oth,;r ci .:*,ai l_ed survåys carlie d out

iri I-1 a. l:toba .l::il Or+.ari to i ndica:-:C r-.har i¡:cl,:qi-calIy valua-

bI-r ülaJr-ìt.c írfr:rma;ion rÈgardilg rcck lrtiiologyu s:ruc-

tul+u3.rid ini ne ralizar-ion nay itr obta jne,f i;c'tì nc.glle*ric su¡-

vçys conciucr+3 ?)-- a€:+-àiiÊd ::;:n¡:ling rnt-È;vals oÍ 5 - 10

i=-io ..rr :rc'LlÊn': suÌ{ì;ilary of Lci=n*-ilI ri;;:ì of,1ç:ailtd

irìf Jrr+--i c crlsJ:vat,i cns was medÊ by l,ì, Ë" _1,:Ç j{i_Ê (l{arch, 19751

:-n his ESc th+sis (Uriv+l:sìty cf Hantl-ooa)"

lT!r¿ 5 - 1C :im+s g:Èå-r üt- s paciaì_ resclu:ì on ach.. e v+C hy

,l¿-:a j l-..'11 sì-livìys yi::1ds e cort- Lèsporrìir,.; rucr*as: - n ih+ rìu!t-

b;r cf readi:r¡s *ço be: collectetl an,:1 pIc:t:ri, TÌrrs t. y¡re of

su:v3y l.iou1 d l¡e ÊXcêedi::gly coscJ_y -io co:lilric.-o eS ø+1I es

VÈì:y -"íine cÕnsumltìg if convent.-. cnal eguilon;ttt and. s::rve y

:rchnj-queLì arê ap¡r1:-r11 " Ìi iras:,;¿It¿3c ihat if ilrrail*11

itagn+t: c sulvÈys 'r¡+r€ 1-J) become 3. v:-lJlê :xlrlolatÍol.r *i-ool

f c: i::d':s:ry î ?. much molt€ :tf :c1Ðli: C.ì-,a ccllecton m¿thod

',+ould hav+ t'c J:* ci:ve loped and prcv¿n +ff ,_:ct.j-v: " Tlri s t_h+-

si; i_-; cJf(--l::lc.d t'¡.--r '-1". i rlav:. lcpnl::*. ::i -Lis:ill.] or such a

sys',-=Ír o as v¡:il as C+moÈs-;rã;:.lìg hcu *";tt,spacial r+Solurion
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cb;¿riii;d frcn d--taiJ-ecl naqn€-,-ic jilt:v¿y,f rrty a.d in rìr.e

'l oca,:.i cn i.û{:t ì n*-*r-pr":rat.i on cf mj n::al deÞosir:s o as i¡eil ãs

q-)Lt)q-,C ;l¿1Ðli¡,1 :; ,11í:r'bU:d:ll tt.:a.S" Th:l It:Ailì d.-Sjgn

cÐrisìr:úiíris-r aif :cti Lg i-ht d;v;lopnelt o¡ such e sysr¿in l,i€rÊ

ccst:, ,1 t:teDil:'-1r, c,â.*-a ac({i¡is'ticn sn+e l, ¿-.d --h+ pr¿s;r.ta-

zicl nf survey l:Êsulis j-¡l a r?-.ci:1y -n;::i:p::iairle f ,¡iut a--,

1" ¿ .!3gIgI çA.EÞ3¡ÀiÀr$. 9I JgëE¡lg3UL ÐlTgtgE$glJ.i

Thç nain desi gn cr:-iÊr:ia ccn*,rcIlin.J t-¡r: plai:ninE ani con-

s:ruc-:ion of :-nstrumenl:-a'"1on f cr this ri-;s: s 'r/erû è:ìuiptitênt,

coa,',-u i1,rìraþil: --Tr 1qç: girt, Ca-,å ac,f u:s:i-iJn so,:cd., anC Ðuj-ptl r.

foilna-,,o

Th: aillcuÌl: or fri:dr:ig ¡¡vai-iall+ f cr --h+ ¿r¿s-i grr tLtì.d con-

s::ucrj-cn ot ';he e{juj piir€:ni u¿rs Iinir.,},io so tron t.ìr+ ou-uset-

cr rl:: prc j=c--- -' i b'-can+ obvi ou:i that.- sho¡rci:ls harl ro Lle

-'-àkerL in th,: d.:sig¡: and ccììstruc".io:l rrhase cf :h¿ sys:,ilnþ

Thast shortcuts ccrìsl-sr+,i cf lnodif :caiioll u vh€nêvèr po-cs'r -

bL+o cf EXi-s-Çing commeicral equa púìen'r- lath+¡ than primary

rJe-r:gn. ?h+ natrì ccmpon+nts lnvc-ì-¡¡:d. Íil ih+ modrfrca+LloIl.

scll': n+ r{êrË â m.i ni'-cha¡.L r+ccrde r purchaserl fiom Li n+ar

:instiuin€:i:s r:f Ca-Lif ornia, !{ni-ci1 '$/as u"sed f or analoE r:co¡d-
inrr ¡¡f +h- d¡-:àu anC a CAnOn P-10D calCulaloro uÌij-Ch pfO---¡ 

_t

vid.ed:h¿-: digi-,-al ouipur tor i,he syst*m.

?hê unit tlad to bð ruggeri ¿iÌìf,ìf.Jrì *uJ 'r'Jirhst:lC :h¿

.::Xlï;:Lîes Of tu:tì l.r;Iatr-1f ;, hUmj riì ty¡ alC Vf ír:at.iOl] l,'niCh er'Ê
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?i--"t:r -Iiloìl:::)tii ';,'iì r. .lci,Gì-tcr::.J lìt1J.r-*-ic :.-:1rv:)¡s :lr Ìh.._

;)u.ì;ir 1¡a:_L= it. ---,j L_\jr:.-- .,;lgiÌ'. +:-Jìlq:t ;ù ll-¡_:1 "- 
*.h¿ Opil:eï-?I

ac fl.tnctroir a:r Iulc;e'1 mourilainou= rei::aii:" rir+ us+ oi ::olj,1

::ìl ì-- l-.ìm:)f)lr:F- - -ì. -. rr,- -;1rì *r¡ ,ri r.rh r ¡Lì rr-É.. 11 ,ir ' -.-'.-.1 ,: ui:rr:,,/i:=:--.-1 , -,;ll llialL_,_J -r w-_: r:u¿¿:- _J l,lÍ]_i-

taty È-r:mÌl'!raturì .sp:crfjcai*iols {..55 -_,f +1¿5 C.}u rJÊrr;Ia1ly

11 7-c:vra+,+il l_nstrumÊ:ìì: mâItunct:_cil ca'JSlc þy exl.L-r:titÊ^S of

:+uìp'liar,'tr3:.tì,:L Ì/ib:aiioil . Tiris ',.Jrs demoirs*ufã-uûc. bv i_he

siåiJiÈ perto:inancå of rire u¡:it in suctl ¿ì1 èrmar.Ly civer.se

r=gi 6n * as sculh.ern L:i t:-sh cotunbia, ìdhíìirÊ t¿-mp+iaturÊs

a-ve::age11 25 t.o 3û c" dur:-n.; tlle tlayu *;Ð r¡.ounreincr.ls aieas

:n 'r-_h* yukrn tJh,lf* iêmpÊtzì.*¡rlrÈs r¡.:rÐ cf,itncnly û to -2U Cu u

Til¡: cCiltpcIìíj jìî.S mosi af -, ected Þje;,e tii¿ balîe:j_,js, ,as i heif
p;;-fori0ancir d;grac.rd collsid;rab-Ly at. thr 1c';+:. tsmpçraf-ure

rarg'rs, il urûr,1i*.y also play:3 ¿L meio: :¡1 ; . rì :.he ri:sigr, as

l-ì-r+ uii-; r: Ïiad to Ì:-: ',ìra:+ît.:-ght rc r uncir-orì r û tiL+ rail and

snÐr^/- sro:ns rggl.llarly æncouni.er+11

Colunbia anri r.he yuilcn Târrltcry r*sp

an,1 :rerspo:i p::cbJ_,:ns !JÊrû scl-v,i.to by u:i:r Ilq d. co fltìt.?l craJ_ I y

ccli-ì11 uous survêyang i¡ith a nii:.linuil ¡f âJhEs anc pains,

Since s11 IV.i.ys: of :lil-;; typ¿ ::qu:r.: itr âglatic fl.r-Id. ruea-

sule{nËÌì-:; at c.l cs+ly spâcëci, slai!cns (5 - 10 ieeî ) r a f ãs¿

ITìÈnns Ðf tai<:-ic å:eactirg han ''r-o bÊ d,:vis+cl ¡ 3s r-¡,i¡11 as prc-

r u sJuîhern

:;::ì v,ely" TÌr.,

Bri ti-sil

v;19hl-

avaij.alrle light.-icerght backpack f:-em+e ånd rn-:,i-ir:nr gaugÊ a-l_u-

fiinu:û sireet fol th+ iIì*c*-ruiÌt€n..* câ.s:>. ?his conbi¡at.ic:i lim-
rt,=d +.h¿ sys:+m .*;eigh.-, i-,o 20 ¡rounds, i,tit-,ch is +v€ìl ty d -r srr j^-

bu-t-eC to shorll'f .:rs and trrps ø allor+lag 6 - iJ h¡ur"s of-
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vj ¡"ií¡.q grrri i:i:..=:êI:cr -t n*crnaî-i cn, Tl:s ?ieil Ê;.ccrlmplish+,1

,*-:h : corì pã:ìT*- v.ìI)/ 1r-: ,¡¡; I ¡ si.'' :Jll' tì ; sc:).=ii1 3r trh:-cir - S

d:i.a:1,,:,.t ili a Iatt-: .si¡c1:-'-{jtiu Thi-s :iiJa:c¡lì nq me-t.hcd prcve d

-*c ht :fl=c:lv= atì,1 :e:rl-y *trcub1,l f:=; ,¡J¡rl; c,:l.I;ct:rg

r,-.housar:ds of ia¡-¿r pc: nr*q c vÊr tir ¿ cc urss oi_ ihe 197,) ti_Ê1d

È¡:t^n

¡or ã o.:t-arl-çrj naqti:tic survcy t: it: :iuly ,tf f +:ct_ive

f¡on aTi :-rrt-.,1 ¡pre"Laii cn .s;andpoin'.0 t.h¿ rla|-a must be prÐ-

s:nj:+ci íl: a f¡rln lIh-ch aIl-or¡s ;¡t¡n;io:::ig ¡i tltc inag::.;:ic

lLa'-a while 'i-ha suiväy is ì_ìêrn!l ccn,Jucted, a_Llor+j-r:g :iune,lÍao.+

gf ouirl *:tur---lir-,j cf ãt:y inaqî:ei--rcr_ll¡' au)rì_ii:us 1Il;ð.i" Àl:ro a

,1igi*,ai capaniLi-ry u'cul-d bê adr¡âÌiiag.ecus if -.Ì. e ia;a : s "-()

'û= ir:oc,:,ss';r-t hy coinprl:+t at sc[ie ]-.ì.-:,=,; d¿:¿" Tit: cl¡ìtàrl--Êt--

is:ics of bct.h alalog ano fl1r;ita1 recordin!l of nee i ccn:inu-

cit.s naqnÈll-c f rei,l h.ar¡r: be.*n ccm 5tl:d i:: Tai;l+ 1u whi ch

shot'¡s tlr¿ compa:aiiv¿ advaniag=s strri iIj-sadvr:.nrag¿r-ì of ¿acl:.

fo¡ntat iy¡r:" It l-s ¿ìppa1-ênî- whe:l v:-å!^Iìng ih: fcrma+- ciratec-
+-..--.i,,å¡^- ^L-*- iL-+ -r..\u.irl5;-:Ç5 {il:rr.- L L1ri.r.'-- LttE ific.]-Íl ICâ:UI3 CCllìmO:i ¡C bCt-tì f CfmaI,

-,-!Ð€s is +.he 3:=al I i:-mc savt-ng r:sr-lltitrg f ion auto-record-

in!; of th¿ flìagnçr-i c f r*lri val-uÈs, This a11t.o-î{:corclrnc¡ fea-

t-u¡+ savËs -.j ne ln two uays: f :rs*,, í¿ r;f ¿ãs¿-:ì t_he op?rar-or

::on lhç da;a tc,¿u:..ii:r oir tasic (iìe dce:: lio: have ic l.ti:r t.+

th; valrte ¡ n ù hr oc;<) ¿ àTtri seccnd lyo lhÊ ,1 etr pÕ:-Þt i s plct-

i+d er.1 iJma'"rcr.1lyu ,savj-ilg carilp rim= i¡n:-r;h r s usually spent

t.-l -rl ë j
YL ) .:-t

i-¡ t-Ìi+

clat¿i., rhus soe=J'ng .Ji;¡ì¿t-l:'at-ion of t.he r+sui:-s

cf i:t--, T.*c othçt ciÌâractSr'i slì cs uÌrÍ ctl are of,

oq ihe

hrla d



Ãr-:. rÇ; rlnrt-i -?

'11-, -11 F-.-=d riy:. _ì:il.l_c

11'r;r:al ¡citiìe:"

a)U

T.,lìktl i,l.ili¡r¡ ^J åL^*u_!:Ljr 'J- _. I:=

Ì-Ã- f_: a-l .ini:;riar-
- -.,' J

Ccns]-':lÈra:i-ciì l.1Ias {iveli:c I:qa:i*-itnic p1Ðt-tin,l üû lh:

chart î€cor,l :n åu ai-*-Ênpt:o rÈech à comp:cnisË b+:v¿en

th:s;::rdc dala fotrna;:;. flobíËv.:r'e itr¿ Ir:qarr:hmíc pLc*" cculd

prcvÊ Cj.fflcu-l-i- io us,:3 it any quaril:riaiive ln=jrsuremenis !{*rc

lo bs üad: on any l¿iqe amp-Lilutl;.; en.)na l:-,as, êrrd i.he :ìca1Ê

disiclt-ioi: l-ntroduced '',.'i¡u1rl prÊc1 udÈ Êasy - ttt]îpr3te-Licn bI¡

tlr; ull+"raj reú 1yèo .:i1I:c: it ís dlfijctil_; tc çicrK in a non-

1i n+ar forna--" Tr::;f ûrË so es rc mai_i:+_tii. -*li+ ltf+c-¿irrc-

r.+,fs o: *-h? i,r'c fc:nats, tì¡s sySr.dI[ TJìs ti:;igl*cì to ,¿mplt)y

a¡--h a:iel-og an1 ,i:_g;:'.I Ioi¡nõr-s =:-:l::: =inEly oc i:l ¡::::aI..
i:.J-o irr:Idi:.3 à hyJ:::-ri ac<¡tiis:ri.ct l_.f.s¿!:nÌ :_îccrpora--l_r,J ti:+

l--åsr- chalac+-Êl: :;ics D! *ac h f c¡na *r"
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iti:";Àl :liÀ:ìÀCTjÌI^STICS - -ì\ÀLic lnl Lì13:l'ÀL

åDVllliT.¡,GIS
Àzaloq Fcrfta: )i:J:_:r.J_ fo:rrnt

''l).ttQuick LooK Ai,.ilii-l¡t'- abl-* 1)"Iìo dyrratn-c :aÌtgj p¡oblen,
i-o :ie: da1--a i-:i picf ì 1+ f crn, i-ìs-,ta c!-=C on-l_y by
alfl'.n¡s ope:,1-r-or Lo obs.:::v= itSgt;'-cn=--;r seisitívì-t-y"
an.l ar:at y¿: magn::ical-ly
ô.îiciììâlous ar:asì t,Jiril= con,luCt:-::q
t.ir: survey"

2) ,ß? +al Tin?'r sevr-rlq, siïlcÊ 2j , !\Llows eas+ cf coilì pure.r
t-he analog signal i s plo'r:t-Ëd i nl.r:f ac:-r"9.
:.iunç,1ia.- ly upcÌ: ac{ju:si t:cr:.
Tin + *cF- vt-n Es of up i'o 3 0
.-.^^* l.- r-:¡.lrnn5='-\ij.l.J5 y=- '- Ji1 r-¿..:.¡:tJo

3),pÕj'r:.L c¡f cul-t-r:ral- I1Õis.Ê or' 3)"V-ì.:i=d s;t.o:agç m*tlicds;
geoioqy rìay be nari(Êd. dir¿c'LiF A.tlagrl.¿:ic -;ep+
Ðni--o ihe ch3.i¿ ::ecorcl , or S"llald ccity ¡:::i n*,_cu--
i:ro.cât-?d by ficuc:al sy-"r:m"

Üi SÀÐVÀ}1Tå CTS

i),Ðynamjc r*aiìg+ pïobIeilì, sinc: -'l) 
"ì{D r?Ou:ûk Look'r ab.lity

th-; tyr,rric rang+ üf aì as a numerical fornet
aiìe1Õq r+cotd¿l is t-L1sÌricied is v:-sually ,liff Ículr
ity :Jit phy:;icaI tj.imens:-cns of tc irr:;rpr;t.
--ü¿ char: :¿.cor l"

?.) "Ðir1:-*'at'j-cn .3rrcr j-nvol-veC ì n 2).lirrs*,- have Íiolla complrx
any conpule:: i-nr-Ðr tacr ng anrl ;l-:c--:-ri:i cs f or siqnal
and c,rndi;ioninq rou+Li nÈs, ccndíf-ioning"
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1 " 3 r;ç:il¿l;JEXI Ð.ågç..iJ.rilça ås.D* å¿5iÇll:: ( i3uÁgå:;
-ii?i::gil-.:::)

'l'ir; magn¿rlc f¡el-ri súitsolt usi,:,j Ì+r l-r *,rì. sysÌ.

:jJ:":ì:;*x,{cr: =l tif-2 ifu:((j.ri.J mägr.!.:r)itìj.t:)tu t,J,ìì ch :s

Co:'ìUaCî. tli-i *-, tß*:tstt:t r, I b.5rtx'2.25'tX'1 ,j"{j't¡ a,:-1 r:igns

i-rnã*¿Èl y 's" l5 ,cound--1 " Tilê iir¡:i has fiv," scal;.; {1 Ko

.3ùii, 13.1K tl") u ,rn,1 a nax,mun r:lsr-,:vil:.y

i\T , /') ì r¡i5 j 3n" crì the "1 K liT " f ult scale si !,_;l:g.

a

a-- ! L -,I Lii':

I iit

a pprox -

3Ku 10Kf

-E 1^U.L ¿U

Iha fiel-J. serisirig s1+n+nl cf :.i1+ fluxgare ot:rfsaiuiai:le

corÐÌr ilìaqn=toine;:r consists of tr.rc saf:-irs r:f hi-ghl_y LlÈrnea-

i,]+ ma*::-iril-:;ilch as Piti netaln'rrhtch dr+ laniiriat:d. to i.eiluce

-,1 ,.1y cu:::.-li I ùssìs. Thç p+rIt Êat,rLL--y cf *:fi's cc:ì lna:l:1al

ìs Srlch o --ha: il,: l-::rhfS magn.::lc f_:-=1,1 ìn,.iticîS a :Ììâqn:+r-

zaiio:l t¡h j.ch is a sign:-ri-ca n: pa;'- (-ìf l-:s sâ*;ìJraticn value 
"

A 1 kilz s;iIìË rirri.v-* curr='ui:. is pess=il thlorrgìi tiie prinary

coilso '¡'irr ch 3r+ tdcuïtcÌ arounc th: i:i'¡o lani::ated core:i f iqure

{ 1) . ThÈsç co:è:; ar€ me qu€Ì- LzeC id.' j--h trl'ri s:1lt'J f I ux ä=¡rsiry

i:u-' :-n oppûs:-nq ..1 i r+ct.ions, sirlcc i:h* ¡tri_naly windinqJ are

lrrclllld clocKl'¡is+ atcunrl coi,: 1, and ccut!gi-clocjr,'vli s+ ar-ound.

cor-å ?, l{ow çhen t'-ha ear;!r0s sr+:cì y s--1:È nàgn.¿tic fi eld is

suneri mp,)sÊC upcn -"h+ cyc1rcal11: varyì n..¡ l.:l-,1 l¿i-*hin ea.ch

co:+u it 'r¡:-ll::ld -c -uiiì ne!n=--!za!t-:)ll i_n ot3 cor+u a::d

opllos; tlr; mag:i.îiizl-: i o; ; n the c:li =::" Ihis r¡j-11 ha vt the

du,rl +f f+ct ol c;.i'f,sj:lr-f cr.l:ì ccræ tc i;"acir saiu;atiolì çar-i-y in

ì1:- c'"'cl;, iiili l:' --!r+ s:ccìd cc:Ê sa:ul---1 l--.s; 1a:¿r in :l,e

c,1 cI3, :h.:.s-: ptras; ¡:l_atl cnsÌrips erc rliusr:at¡:d in r:gurÊ
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(2) " il'L': lespÊciive arlvatrc: a"nc r,:+-arrla-"i ori of tii¡r Såî. l]rí-L-

-'-'')rt iliei-r¡al ltt-,-hiì €1cL cc¡i: rçl,l-l c1,.1 s: *'-h,.: rjiniì \,îà\Í.j.forns

';i-."cì::it-ì rn:luJ-..i .+i:hin --hú r-r=cc:,rì:.:y;a:lsr *-l l:aC ): lag

iii: crher alit a[ìount oe¡;i:ndiiq crì ]rcr,¿ larÌy ci ld tÈ in iiis

cycl-: :;¿¡:¡lràli Jr: )ccurs, l,;j.Ên :h; s¡c,fnrla:l:s :Toiü eacir

co:: a:+ con:l¿c--:l 'j-, :ptlosi":icn. v wa''r¡":fo:tR r;sül*rs is=e

cu:Va 1r l:<Stll¿ 21 l,llir)sË ht:i qhi- : g ìi-j--.or).ll--t¡i:al --o t hc

amb1,:nt ruag::e+-.ìc fi.:1d stiÊng-.h. T_ii.s si_gnalo which varj_es

J:eiu;+n 0-1cû Íiv. i s accÊssed to l:c.-n tÌi+ an¿ircq and ciigital

a;ns )f. t-he :jys:¿ru si ilìulranÊollslr/ upoít clcsli,; cf -_h: Dâ-,_a

si;l . i-ch o iullich is lr:ca;.:,1 v:-f-hi:: rha C.îâ:rol ilox tn t-b.e aôg-

n+--orrì-.:l:; {rigul: 1¿) 
"



h
L
B€
0
(,
c)

qñ

A&&BEEhåT
FIEB"Ð

h
b
B

.Ë
t
&

RESULYAþüT

5!ffiP[.OFEEÞ
F L[JKGAY'E
5 E FU som,
FIGURE 1.

WAV F F@R,M

!ñuÐ[JcEE]
C&JR.RENT P&4458
R,F¡.ATIOFU5
FIGURE 2.



7: 

fiaanetic Survey Egui p q ~ n t .  



1lt
II

1, u, Ç.Ç,JggIlri 9¿åÇLlPIlÇ5 AHg I;:Ì¿Êi- : ( li3;l¡åL Þ.åçii8I)
a lt , ñio +! I 'r;iC.L:I,:lÔiI

'--Ìr-= 1r g:--al aiin of iii:i ).ra1J'-.rL ii--.Jlù:t-c ?tcri lln,J Sys-

t:. [ :s ìrcuri* -'L r:: al aluninurn câS.: ftt -'lsuf i n<] \tt!', 'l -7tlvt 
x.

12'1L, ald nôun;s on tcp of r,.lte airlcq aa";:: wr'" h f our scr€"ds

{I¡r-qür: 1.3), Tìre u:lj-t. is +n,;ase'J ir 1t' '.liic¡. s-:!iofoain

pa:-rlsn ulnlch ar: ir¡ tril¡i'ÌírappÊd T"rt-î-n alunrnum tape itot

slrÕ!.,ri) " Th+ raile !Jiv+s t-h,-: s+-yrcfoan scnil les'i slat:c+ t.o

ilr +akar;e and +-h;::mal +ffect.-s" El:cirícal conn*c-uicn b+:,t¿e,en

*;he magrì?!ciûÉ î-J: and el:a..1-og-11 rg:-la 1 sec-- i or-s i s p::ovict e,1 by

six cü¡úuc'i.Jr a::C .cu: ccnduct.cr Cal¡ol nilrtat-y cctn+ct,ors,

uli.rl-: por'/=i: '-D .-he uni t -ì s ccn+.::o1l¿C 'ny a siniJle ¡ro1 :-sin-

g1È -,-h:oiø s'o¡itch mourT-+r} cn the frcnt cf '-h,i ces-:" The

w+:girr- oi t bÉ un:-t ls 7 pc,,;nd.s çr;h ira;Ì:rv, aiiC 2 pounds

i,¡i rhou'f ihÊ ba--r::y, nrak:ng ah€ la:*-Ðiy iil 3 J-a,r:qes¿ cont.ri-

Ìt:u-'or of ueìghi to rìr* syst;ìil" Th.: bât-r!,r'T¡ r+h:-ch i-s a

1*ed* acìd G¿:I C-11 -,yp: cnc-qìr: fc¡ irs r+cir.årqLr:g capablli*

i:i-s o is rai ed. :cr a di-schar_e-o ci ?-5A nA o ûv+r 2Ll i:ours,

al i-oi+in,J th= utlì'; to f unciion sev,:ral dal'5 on cnÊ char q3"

1" 4 "2 Bgger .Qsppix Ç¿rggi*

Vcl*uao.,s f ::: :n= opâratron.il ailr p1:-f i ers and lcq:c conì-

po¡l*uïJ rf the rì.i¡--"4Ì sèc:1-:oìi ol ll:c Jysl.-.ìnø o:; r>r¡vid;C

by tl-Le IrùÞIir slìpply ci rcui t shcr';n 1r ligrrre {5) " Tiris po'd;+r:

su lt¡r.l v

ani:l j-f i;r, ,¡t ir:ci: p:ovlde s à nar:n uil c,J:r*r:. of 70t nì .åu as



d+-..-;.ir-t-;J ll'¿ -h: vâlrl: c'f crtlpu--

Le--,. j 12 vcl*,i provlc,=íi by .'n+

*,-'JULj--ù-::5 :¡;ir*- -n:c + cìiid

rJ,¡ vi-r1 =i lsiiìrofi{ loca:.:d i;: iì-re f:

--:-:i'a1 a:nnlit-':ro vj'iii fir:; aCj

K*clin potTn:iouì¡:têi, Tl:c gain of

f:y tir- valu: :t CCu r.¡.li'cir fo: a

1uu"4 Àr:ê!g,g I !:g:ref,
Ti: Col:V,3:si cl CI I

ani:li f t,fr ti) a i:ina:y co

1rì
IJ

:.'sis-o: i1-c, Ill: r;git-

:{C?8 12CP pos: tiv: r¡cl+-age

6 vol:su L,¡ :.rr.' v¡f:¡g=

:dþa:,ç I':op c: --Ì:i o[.r.'Jre-

J.:..:rÌìr"ì:- itrovid=C oy a 1û

iti¿ c--::ci-rii :-s de -¿+rin-:-neci

100 pF capacitance .:quals

Çlis!r!
cl-: r:ìài-ol ou:p r-r of r.hi

ai fornat :-s eccc;npiished

'1,.9,3 lnpI. i:.:l C:rcuir

"4 C - 1 CC rìV n ÐC curr¿n i :-s prodLic:d Ly t¡r* tI uxgat e

fi;llSCll 1:i:.L+,fiì-=-r-, *l-:C:lj-Cal- e:l ..fl-oq Of lìl= V+I1-:-.1ìI n:ag-

¡i=:ic i nt-+nsitf compoìlÊi:--" F'or- tlií.; sÍqnat to b¿ conÌ pa¿ai¡1+

t¡ilh r-iie JlDC3711 {a::alog io rlrgitaS- co:iî,rjr-:;r) s!grtl i-nprr-.

i:T'la::ir:ri:ij 1-- h.rd ro Is,.ì anplrl:-::rì" fÌliq sirgl; ;ìiagl

am ¡.rlr f ic.rti on is acc"Õniplishe C usaÌìg a Faj rch;ld ua74'l opÈra-

tional arnplri.i:l j lÌ a ion-1nvç:r:i,na c,f,tlrig:r:alìoa {F-i_gul*

6) " The output of th+ anplrÍie r i s ait-:luat¿rl by a 50 K-ahm

po:Ên*"i cm.+te: in i:s t.:11 hack lccp to match i--.s ontpul-- i,,ith

'i:het o i i.tp,' 2 vcl t pr=:cisi-or rÊf {ÌI:nc+ of t.hil i,,/') Conv ë:ier'"

wh..i-: -!r 's ¡.cc;ss:d clil¿c-,ly fg i:j-:r I (v rill-:ri c: ih+
¡nr'??'1'll-',11!\--) / I t\-t,t

q9 ¡rvÊË!ä^;

h+ C-2 v

rì*d d¿citit
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ï:y +-it= c1:cuì *-:l' s horr ¡i il_ i 1',;ur= (1 ) , 'l,ii., h:a:: r- ct t-he ci ::-

c',-il-i i:ì :ir-- 1'rC-j/11 el,:i,:ç +-c û.ll1ii:l cJ:vì;-_=:r ilh:cit :5 a

:no:iol-: lÌlic a*.v-c¿ us. rg li OS iC¡1 ûS) r.Ëchnclcqv. -h.? c,f,nvëi-

:jì 1n f-)rJJ"ss t.J jil.'--:a:ec rvi*::i I ii,= cciìv=f : j: i.;l^.+: :ii -' Da-,e.

st+:tch mr>i::li.¿c ì¡ ihe cor:trol- bcx cn :h= irìagr::*uL\lìê--::,. I :s

cl-ôs=1, irttJJ,.:rit-cl ì.555 TC t-i;nîr c':cìrì:, s:i tlii .n e

mo]lâsrab1: incd:" This :i mer ci_lcu-j -, is u:lil ao n3gåt: ary

etiect: s oi- swit.ch boulc,=o uhi-ch ma y ccc,Jr as rh e Ðat.a s"*rtch

op-ts an'i clas-s, caus: ng tais! -iii-u:J.lr, n.J puis,:s to l,:

irpu-- --o th: ccììvìr--rìf. This riìo1'ìos¡-ai:l,i ci:cuiï g+r.etaf_ç's

â,lt ôùi'pìl: tlulse of '¡idih T=1" 1E; ctu ç;iri cii io¡ *,-has c,'rcgj-+-

is '.1 1i seccnds, prccittcirg a cleal Io',¡ ic Ìirgà ¿.TiqqE: pul-ss

'd.-- ti:'' sr¡.i:t ccnv¿::sìon'uêL-ilìr-rrâÌ {pin 78 A}c3711)" .üilien

i-nrs low .'-J h.gj: :r.rrs'ir-r on cccu:s, .--irê cûnvirie: b+i¡ins r-o

î,-i,rnsf orin rhi: a:iaIog src;ria1 !'rcm lìr+ emÐ1if :-;l i nio a Ðilary

co'1 :ci Cecir¡al-" ?h- rare of 'Lhis ccnvÊ:sti)n -i s sÊa by an

].nzÈ:inal ri;ci11a:ol

rhl:; o:rcì ]la-'o: i¡.ay ;i+ variÈd by cliangirq ccnpcnen¡- vû.-LuEs

:-il lli exi::¡:al R-C ni:twork, aS ËtÌci.iil .'i it f igu:,: d7 u pins 1'7

anrì '1¡J - ÀDC 3111) . ilf_ ¿he €nc cf iìr: ccllv3rs:cl: c ycle a

co:lversiorr c,JrLIrIÊre pulsa Ís c'i:iiu-, i-ron pin {s Õl th+

ADC3'711, Tt¡¿ tsCD d:qj-''-s arê se-l-¿cr+C. Õn d:mar,l by +,r,{o riigit

s* lec*. "i nputs D0 and D'l {pins 2C ântl 211 , These cligir

siI:c-- iilouts 3:= l-a:-ch*d uy a l-oìriÌo h,!Jh:tc.r:si*"ir¡:t )f:h:
rÌ:-jir lai;h :nai;1e inÞu-,- (ÐL.i), erÌd lena.ì:. ia-*-cl:;C as long

Ê.s :'i1* ÐLi :lçn:*ji:.s irígi'r" Th¡= j:uIsìÐ ilcCule+,ion circu:-T.ry



1'l

;JhDi,'Ii j n f :-gu]]t, {,j) it:cCucÈs e [j:,,Ci:]_: S:¡lr]i.:IlCÊ Ct lov :o
Lj v), 'r"1.--- ;h- ,!i¡t- --l^^* 

j¡...i',.Ì:'L !.)rll.:;:S 1-- .¿r.: -í,L L:g¿_ --i¿r:v:. _:-_¡.1 -,So Til: Si. l-:¡:3i-

^:.-1, ..;:.".;- ,.-l^^+ :",*,.,-i:..r1 r_!J!. :r-:L=CÎ :lìl)ii1-- IÈI¿'rÌ:V.= :,f *-tì: J-_:i:l .-hìfr 11 ¿r-¿;-

fiì i lì€s i!,hi cn ef- lnè f oul BCD drg:-ts uill l:,,: o rirpil: r¡i¡n *rlie

Â11C3711 {pins 230 24, 3o q).

As -lcìch IJCI dlqi-- is auî,put by -,_ha [ÐC3711 ]_¿ is

'ijecûcl;'j Ðy a Nâr--i cna¿ Ðl,j7qq2Lt tscÐ/ f,:ciinal j.:co j*r" Each cf

r-h-i Õur:.on-- pì:.s af th+ d=ccd+r ccrrrì-jpor:,ìir.J :c +-ir3 d:_gi:s

ç-g ip:-ns 1 ,2 u 3 r4 u5 onc rl og o i0, 1 1) alc ihçn coniì€c*Led tÕ the

i-ì.Lay c:o:tî-ìcîJ D; 'f,;r: -;:t l'¡l; i F:coi;31 1lp :ê1ays s,Ììn in

11.q1rì:Ë {9), Às each ßcD digi-'L i-s oìrl:1rili by i--l:.e AÐc3'l 11, a

irir¡h i-o ror¡ î:ansì'"i-oü occurs a.i: th+ cir--prli of the cor-rÊs-

p3nalinq iÌ:ciinal- Jigr: cTl ih€ ci=cocl::, ¡iiich pîcv,ìriiJs; a cur-

fÈn',- sinlc of up lo 16 inA, a.ild a.iuå.i:s the rêlay fcl tha-"
¡i -i -Lli .J I L o

Th; .'nierf .rcj-ng ll:*uu-.*n the digital ci;cui try anci ::h.'

c? ror P-10 -i) caLcule-tÐr cccurs rçhr:l ..h.: ipprÒptr_â-u: i-i:lays

år': clcî-uâ.!:ic, cci;!lci--:-tÇ calcul-a-.c- I- n+ 11 tc ih-= eÐl)îôIr¡i-
al.n sc*n l: n+:; of -_!r- caf crtla:or (f . gul+s 9 ànd 1C ) , I-lpr 3-

:i;ì:ìn(t +,h; cigi: ouipir-L by n*h€ ÀDC37i1, Tiiis Cigj-t is :hrn
s¿ ¡:¿J :-n -,ii= c.:.ìcul-a j-or m,ìnroLy, çh j-I; +acir suce€. ding iJ;ci -
nial ûi-gii of a icur d.rqi-t sequÊnc*n is clriÞut. and. s*rorÈii in

lh¿ sàrn'+ vay" i.jl:l¡:l all fcur di<¡i:s rcprÉìi€ntj-eq th: mag-

rrri-ic fi¡rd valr:e er.j:fï-oreci i-n:;ì: carcula:.orr :-iin:ng cir-
cui ti:y tli:n-q ]:h,¿ dÊcüriri of t anri åc-,-uåi?s ril: pri ni commar¿d
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1o 5 ççI"?0IåüI ?EqËl.i,3,1?3 åH.! I¿ÞiÇS::(åS.åiç"1: ;.9çIIgJ)
1o's.1 l::ç-::pirf.¿

Thil ¿in{:.}D,t, S ?i;: r,lt-. oÍ --h: D?1:,ã.I:1 ,'i .:..¡iL:jr_:C piotilì nq

rJa i t- is ircusr'J 'n f ru'ijqìc a-l-:^lni i:itiln c.is? n-:n jrti-ng â " 5rh x

'l C,5"i¿ x 13tt1u v,,illi a l,125tt) çalL thickïiÈss" .iL¿ cã-iÊ ts

lile tj '*iiir e " 5rr *.h- ckn+ss of S*-y;of cano :ô no,l .:rat: bot h

r.-h-irn=] ú.nd vi l¡la:.ic:ial sh.cck tcr thç lec::d:_ng ì.in-*_" Àll

tÌr'e nÈ:ei-n;ial_ jcin:: ar: seat+d r,¡i-,h G,:. s:_liccile c-jru+n:,

-Lo i.¡cili ¡¡ind. ailrl uâ-u?ilrlc,cÍ the unit" À s*al-ed pt:xJ-gl_ass

plate is inou:r*ri i ¡ the f ront ct th: cas= ic all-ou .Ji*cual

3.C(j¡SS :Õ t iri c¡ra::. iËcDìtd H- 
"hcr-t: 

cp:i::t. ¡ li-,t uìì. r, T,"..-=

ca,;+frcirt- ls al.so ning+ci to alLoþJ ;tasy :ìcces:; lo the

i'çcorc.ll n+chanisn and qraph, jlrl :1:ciri cal co¡.neciions

iiir--e::facíri thê nagnËiorn*--er +-6 the analcg ancl cÍgital ulii.s

âf,= nac.;= ily Calcl nil-ila:y jack::, ìrelling elec*_ricil con-

:1 .'üti-o:t io trt ma,1 = lçi;hou; Ìlrea1,.ilt; :nr= l-t*-egr-ty cf rtr+

u+atìc: s;a1" The urii is mcurirEC cn a ligi:r- bjr:igL¡ al_uni-

rum backpack rrãfl.? ior :-;âs* ci ilov+mE::-- anrl u.eight rl .istribu-

tio¡" The t-c+-aL t,¡'Ei-ght. of -.h+ aîa'i og :systêa jnclu'i:-r,g Ðai--

t;:r:s i: â pllrcrima:+1y 2t pcunds" Th= pol¿Êr sou:ce f o:: t h*

un:.t* "is it 1¿ vcli lanr*r¡ ba:Ì.:ry whicli cari be quickly

ncur:i:ed or cii s;ncull-.eci fiorn rhe :t äl of th* unít- l--1l unil 0inq
|,, ^'- W :J ÐU: tsJ W-> ô

ch,rr¡ recoirii:: unit- iis+1i [ica.fui.Ès

and w.:igirs iì.piitrorinatel_y 11 p,:runil:: 
"

rt râDtlra-ì ---citì 1 ;nV" lc 1t: IIo ¿ ;¡::.ir

Á ,ltl r' . rì '1 ft r,: vvo v

1C ,1 'ì

sp'1n

I il rl

I

i:r p

î +- h.s m u 1.- :_p l:

variasl-e a*-i: lr,.u-



'1 '7/-1

e--aa\ ïf 10'i volï-s lC, 1"1-re, ch¿rt rl¡:-v,: hiì:t tËrÌ speerls

:1no.Ii.l f :cil, ,5 Jn:,/¡.¡¿: --O 1( Cn,//n;-:l;l:: ,, af. c uS;j JC iìl , K

"1 rin :ül-1:ì cf chl:--- ila!-lî¿ a:ì ;r'{:. ll_ es iì.j-s¡li:-saili¿ ,--iÐ¿¡'

l-r:lìs" lhil ¡iielc,::*-y of -,hÉ eL¿c:.ioli_c:; âi: filCS" placlrg

\i:-:\t -ii:-l.: a,rr--.:¡: --.-ì-3j ñ /\ :1---+^Ét' ml^ 1. u:l__ç:._ t.-Lct_lI u^I L.iii rr.: -i:iÌ]r 'iil; _L,:rq:s1

ìrCI'lêi cüllSulíì3I i,r-i ï-hin lh¿ Unì i i 5 :hr,? stÈìlp*=:- mOtor us'ç d tC

úìdva¡lce:lÌ= cÌìårr.- ï:;cord, Th:s l,ci,¡t-r ccìlsuinp:j_cn i.s mintn-

:z-,d r)y :1:,c--ioricall y turnl_rìg o:f pÕT^rÈr :o t-he nrotor bet-

u:*rr srjtl puls:s. Th¿ battery lif: oaj ilj+r foilrl *rc be

-v r'- ì I :ni ¡ .i slìo\'Jli ilv usa i I'¡ s uch th*il-inallv dive¡ se and.

rìJqq+ii. at-as es soniliet¡: tsr'rrÍsh Coirlfiìbia {ave" :çmp,Bíi-90

1"" ) and th+ Ytkce {avÊ" rÈtrip" less tiran ]0 I.,) o 1a::::ng ,rc

av =r.1 ,J: ct- ti,J) i1 =y,; h'i:i: I - I i_Culs oI us.: ;jeCrI ialro Thc.

uni I hia.s h;ce:l mcdiliÊci : nt€rra1ly to nrik-: t.r sui-_abl_: f or

d+ia:-le d nagnÊiic ;srrrvëyis, whj- l.= ji¿+prnq +-h* ux-¿Êltrìâl co¡i-

+.-r ¡i- if n nci i oiÌ s l-n t. û.c'r-- .

1 . 5, 2 Çl:ç.u¿! l+2^39:

Circu: I Ceslgn f,or-

cçnt+rid ajiou:: tr+c i[a.;n

m- ..1 - - + /.¡r --^--.-+ - ".^.: -;-ill/:il= 1 - '\-I..j_J(-L.= - = PrJ:ljL>

S¿contilvo à: ;tf;ci-r:-,

tltÐ åI]aIcg srciion of t.he syst*m

c5l-rËita. îj r;:" reariinqs a:; rc b¿

during ibe cour-sê cf ihe survâyo

mÈ"lrhoci cl_ j, l-': liaci ng i_.i:e naqn elcm.+-

i' unit- hãil :c b= i^ouiiil.

c1lcui.", :n conju:lcticñ l¿i*.i"1 ¿ire s:.jjJpJr ti{oio:: circuill.y prc-

si.;ìt : l: ;ilF-, ,lr:_i, Th'i s ci ¡cu:_: {F:qure 11) i_s ,l*signêd



2¿

aì:Drìr1ì 3n S:-?55'r +-i.rn*: a¡icl a Cll40'i '1 JuaC i{a:id, qat.È {And .J¿t=-s

nìr-Ë jl-c: availacle du::-lcj cÍ:cu:i irfsstluci¡orr sc s:;i:s

11i.:û ililr :i: r.l-:rJ sui;sii Lut-t,rl) . Ci ::rlll:-; .tirÊ:â-;r ct beE¡ ¡¡¡; l+ha n

=-i':ì:=: üiia-¡: lì1vä.Lcf :.ic:-:c1r I cl' 2 , [iì f l]r-t.:d :J.sii+c::v;ly . n

",h. Ccn'::ci oO){ oi, r--Ìr; meLlnci:cn:-*=:i'ft:,1 oÌ: th+ :ecO-lef

n¡i+ a:: rlr'q:.r rJìrr:' -htS CCCUfS : lìi!,Ìa-_IV{. -.;igq:; plllS+t *- '

L;iar--;ì a l:v¡o second :-iini ng rnteival r,+ithi_n rhe SE555 cil-

crl:.t, ::.sulirnE :1 ? +-,rJo s€COt:c 'rhigfi'r Oit-rpur_ pttlst, l_s a

cÕns,¿quÊncG, p:-rr 2 or T,leLd gat-e 1 qo*s rr:-gh f o¡ tvo sec.onds r

vh i l-e pin 1 wirich is connec ted to -:hç: sre pD?r- Cr':- v:r cscil-

1a;or cf rnÊ:,ècc:CÊrs gf,Ês alra:narèIy'NÌri,;htr and tl lor{rr ai

ã f r+quêiLcy u*penr1 :i:i on iiic.. cha:!: sp€:Êd s.:1:c: 3d " 'lh e cur'-

rèrilu to th+:ìr.?p,cìr inctÐi- is logrcal-Iy Ând+C lor as j-c:tg as

pr: 2 retn?lrs i¡ 1 trþ'i'¡r tr t--à-v2e supplytng cur:en: ro rh:

rùoî-ot fcl rh+ t.rmiric¡ cyclÉn îrr -,his bià! -;i:,o spaci ng b¿"Lweçn

rh+ d-i scr*iç ¡s¿{i lgs mây i,.e chelrqÊd by rner=1y srnritchi::t1 r,J

A lolcs:i- CI hi'.-,¡he: chart SPeçd 
"

Th;- -ì=cofl. l cri-::rÍotì tr-:cvidr rq f c: a rrìrr, 1li*.: o: +tf l_-

cr -tlrly i]l*rêrtac:rng ihe maqÌIctcnet:r to lile jtÊcordiil'g uni-i

.is satislieC by ths crrcuir slìotJlì ir: fjgut: {12) . in f-his

cLTCuj t-¡ ù S::iÉ:-s of Si{-; +"chÊS cal l=cj +,h:l Char', Ai1vance

si{r-tc:.i 1, I:-ducial =w¡i:-chu anci tir¿ llatù. sr,ri'-cli a:= mcu:lte,,C.

i:r r-ir+ Co¡rirol- bcx ulì-ìî, ûit the [iagrìa:cn3ti;:" Tirís ccntrol

ün-r: l-s conn+c:ed r-o ihc ::+corcier by ilrcans of- a six cotd.uc-

-;ci :;hr-:l-ri:it c1ll1:, er:d allot¡s :he opÈrâÈ,or ro s!,tiå"ci1 the

:.i-:c'-:,j-cal a¡::lcq s;-qnã.r l-rriciucrd bV tir: meqn 3t.onìt-r-:îi 'riro



å,cvanc-: si.Ìl--Lcii 'l " I'1- r.iì+ palticu-la: s1nplÈ localron (jccurs

3ï :l lj:1d pick.:-, cr:.)a:ur: cl (lf cl,oqÍc -tì:_f;ìsL, i:s tcca-
-;a )it 1ì iy il: n3+;Ë:11 cn 1-i] : Chaî.r r,lcÐrri by cl,)sing th; Ii:_cu-

cr¿L s'''Jitchr -,-h+-'reby ¡-rlacirrg a frduciar nar.k€r arcrÌE tire
si tir: of Èhe clLi.i:t r.r:rcord " i.hi s pâiii cular i*¿.¡.tLlre is usef ul_

foi: th¿ subs+'queni allgnnÐnt cf r\= pro:il*.s iry sratlcr-r ijuin-

bEr 11 U::riq i:h€ ,lat-A ì nterpreta+"iol Staq e"

as pr':viously inÊnir-Drr€-cr t-Ìi: cherî nay í1lso be i;rcre-
in::rt¡c fcruard r:y chari Ä,cÌvanc+ swrLch'Jo wj:.ich l;s [ìounted

cít --ir+ ;-:corler unit" Llsc l_oca:Ed. cn t_ir; ieco;deir unit_ i_q

zìre Foiarit'y rnviir-u,?L- srri';cl¿ r,,¡hicil i?v::s,;:l +-irÊ ¡:o1ar-i;y of
'h: rnaJn+ton+:e: :ìi-rJirL:r a: -u-rìc i:ìpu:s -,c i¡r: cha;:*u rèc::c¿r
Ìlnr--u. Thls lrâ":r,ll.: arlcws i-hÊ, F:x plo+- di recti on i.o b:
:3 v:rS=i1 ¡ a1 1cr+ì rg pi'.oi j ies i:c rs plo+--u,:d Íl inv.:ltrd f crn"
lilhis fee¡-uLe i:; agar;i r1,sÊf u1 duri l:g grid survêys l¡Ìren a_l_l_Èr-

îâr3 r¡::id l-ines are naEn+ticall_y surr.¡+y¿d in an e1t-ornately
fo;ua:rl and l:eVeitSì= ìfìanneî to Sav€ surVry tirn+" Ftl¡' eXe¡n-

Fl,,u -f rrn.-: 1 i-s suiveyeil frcm -:tali oll c ro s'_ati on \), ti].J

s11 lv.;yai ulloìt ccnpL+r-.-rtg s"Let_ì cn 9 wi Il cl:css c\¡ÊL- to linE z

and nâqnÈircal1I, s[rr.¡{.:y 1íne 2 f ¡cm sretion 9 to staiicn c 
"

rf :i:: prcf ii+ f r¡in lil+ 2 r,¡a-q nri iir¡/*rr,rLl :;l-at_j'¡e to line
1, i:h: s:a:i on c::de: wculd ir; ::vr=:s:,1 u m^r.i ng Sui,rseilu_-tìt_

rsi acu, t:'g of i_il.: da;a ltrrpos.s j bl_e., Th; J_angih ef th+ j-icrç-

rli,r;i',aÌ-

h e Ðî:ta

rr -. r { ì ¿

::t.¡ i ; ¡ ir

29

a,ligir.al output

Ih¿ ch.ari:*coril



cî:-:-:1'lr'1 l¡y ih,-

: litl X' mu::ì JpJCì ì:.j

" 1 ûin"

30

cheit î:cor{li::i- .speÉd s**;*r11ìÇr

cf -J Ir,n, ¿ta ,t :irl-tì:-lunì sirlci:lE c{
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Ch,tÞi:::I _l

ALTASI¡JG EFFICT

2" 1 -:N.iBql.Ugilall

OnÊ of l-h: tnajc:: plobfems involv,:11 :n +-î+ ccll:c+,IcÌi ot

inaqnil-': c inlolilai] c:i ai trconvell*:l-cr5. Itt serinpl i i:lq in*relvals of

50 oi 100 Í,e+i¿ aS alias:ng cf lhe data. ¡lIiasing occurs

i+hen:he sain¡:li:'tg frerìuÈ11cy is l,:ss:ha¡: cte f¡alf cf the

si rjnrl t::.-rrr=::cvo ¿f f+c-,-iv:ly cut:ir1 otf :i:-,,{u -:.cÍ.s
(lr-;,â.-!:: :har Dn,; h,iIf ot the sigrral f r+.ìu{=ncy" Thi-s cu.,_cf f

po:-r.-- 's :+rn:c1 the ïìyquis"r fr*guÊiìcy, aiid j-.s s)m;ti-nes

r'ìriIì c,d ln= foll f:;<¡u3rrclo

.L _ \_J rri _

pc ss+ s si- rÌq

sânplèd er

{13) C¡:nonst ra;Ês

9i Ven fr:quericy and

d rscie-,-e ¡;oirtls r,'¡rt.h

that rf i1 pe;icdic functicn

a m çli t ud= cha::act +:ist ics is

a 'ir+.Jiliìncv Iess *ihen the1-----" I

Ny.luist f ieq,j:ilcy r a Hav€toim dtvor,l ct th¿ criginal fre.-

quÐncy atrd anpliiud¿ characrË:Ísì"ics r¿: lI r¿sul_t (alias=^d

hrav:foir',r) . Thrs eff+c-,- t.hen itì artl-tes--s ir-self j_n act,ual_ sur-

vey Cata by C:creasrrg rn€ irequ'ency ard aiilplitude ;cnient

ar *-lrÌ prcfil:.: a::i prcg:'ss'v+Iy la:-;-=r ;jarìì[)lirE ai:;]vaIs

ìll; usc,L" Àr. ¡::a or si-gnl-frcan: nl?jìÊ--:-c a:tìv.J--y çn'ch

l.a:; iJe:r'r sainpl:C usirq 10, 50, a¡:d 1C0 ioo-- :.,.mule ':te;vals

.i.s shc',,rn rn f i,gurÊ { 14) ,

-33
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¿"2 :i:rå iJåg:åi
.l:(Ju:t 14 iîIr:r;--år:t,s e g',o:-hys- c¿l {J:i jL l-cc¡,--+:1 i:;år

Fel.co:: Lak-: r:ì I-ci:r!tÊs::.:ll C:i*-ati :" lil-= J:: r l: ¡:.,s st¡:i {:

ilìirln:--r-c l-i1 ì:iC ii:ì slecìo '|i;c i,- :- rili.:t, Tl: qL'rG . s

síruai-,:ri otì :he con:åcr bc,iweèT; a pIu¿ln:_c int::us:v€ co¡.:-

s:-:;ting of r;uarte porphy:'yp aricl ¡¿ m¿.rj-c vrìcan:-c su:-te couì-

po:ìål of nr:d-ìì'r:t :..1-'jtis" lll:c ¡raq:t:l:c 1'spe.:t*_y b-:irù:.n lhe

and.es:-:e arid Eueitz pt:lphyry is rl ìlì i'-e jvid;nr i n -,f-iÐ sur1,f {:y

iÊsulrs sho'iln ill ligure { 14) , ,Ar- +.irË 1C f col i ri*,ÈrvlìI

{sr:tr:-o line) t.:rÈ ÇtJàT'vz porphyry is chìractÊrlzcd by fai_rIy

lor'¡ amìil ìruíj-tl {+/.- 90nT" ) o si.r::+. pa:ici vati ai. i oas of 10 t_o

2A f ++-- o vrhi 1r t-he and{ìsi*L=s ar¿j iy.-;:ied by Ì':igb ampJ-irude

{+/- 475 lT} vâ¡'i¡',i6i5" sitil p+::cús ra:rginq hçt-l'J,-=ên 2A ancl

t4] f*¿:, Th* surv,sy r,lsu-Lts c'niaiil+rl lr using a 5C foot

sanpl:-ig I nf-.:::val¡ r;i-!or{ a Cìstinct l_o!, Í_L-ei{uÊilcy bias due tc

aI:-asing, This i-¡ias -,,cidar-'d t.h¿ lovei flr{iu.3rrciis caus¿s :Lt€

Shr)rr- perioC vaiaei-c¡ts sÈ+n a'; a 10 rcr¡t sanpl: Ínte:vai to

:ncrÊã-se i:. Crn+nsior" :+acnir.<¡ 1+nq:i:s of 10'J-15C f=:t

i+j-ihin the iììlar:.2 porphy::y" and 75-1Cl,J ls;:Ì- i+j-ihrn the and¿-

s11l=s" Tnis aliasing pirrincnr€na el-sc aïi*c-u:: t.h= atn¡;li-iude

ill a n+r;a--irr: i'¡ây b7.J=cr-¡as:ng ".hr ampli--rri; :at:gì of i.hì

po;phyi'¡ flc:r¡i +/- ¿AC nT" ar the 1û foû"-:a;Lrpl: r:rc-:v;-riu *.o

+/- 1CC ¡,T. at the 50 fco't- sanr[1: i]Ì1,;iv¡1.1. þtiîhia --he

a¡rdçsir-+s amp-L; tude value s d?cr:Ês* r:ùtri i-ìt* +/- 475 nT,

:e:(J.-r s.J: ai th; 10 foo-r.sanp1+ inte.rvalo .r-o yal aes of +/-

23ü lìI, à: ":]i'*: 5:) :cot samp..l-:nq ::ri::val" Thrs al_:-asi::g

* _J)



ìa:Ììr"ìrì-,r irr::r _

fåilq:; ûn;l;l-

ii- a n s ¡..J i- -,h i- :l

+
it c

¡+-

,¿ v ¿ ir,J

ì - rL. ^:- Lt i- lt tì

v€y da-r C,i,--ãrt.Èl

*¡¡* 1 |¡-' r,i :r--:: c,_-

-;l-_- n:r-:nÀt- tLr: F,: _ + LJ.l ,¿ L ..11 L,

a i.û,-ì foct

å'Àp 1i I u.l e

iit vat:ra-,rì â qn.i

iÕ cg

rLi. gr:-+rel lack or t=scI¿::o:. :ìjl:r:j:: i I ¡1Crì-u rÌaE-

T:z-,-Lc Çi.JlI^:d. su:ve ys cå:ir J.i out tccay n¿iy r:sulî. i-n ilì j,ssi nc,r

i¡ti:orian: siftâìl scaiÈ gëc-Lcgic: t?1.:u:-t:;, or :cono[i .ic crncer_
i¡riì c:s ct äìÍn¿rals riri vsr_ns cf _Lcrq s:i:ik+ l.:ngth and ner-

ici,r- wrdt-Ìi" Ihjs ÐroLliån rs €vi,l-rlir in f igur,r {,1 ur, vih+Te

tlr+ sh :e: zclè, hâv-inr; e nârrc'r¡ *-i-di-h of ic-15 feetu is
iTìr SS:'l orl 1i n: 2+c0 I,i " at both -,- be 5ß and 10,c f oot ì::ter-
vä. 1-s" Thrs scT:r- cf f ;.at-ur+, iack¡ a? ,ìppaÌ:€nt_ corj:ì ¡:ui -_y

çoill,L bc.: cons'i-d;¡+d a di sccntinuÐus, siilgl: s-;atior anona_lyu

i:.ni.-l it+ d'ì -scalii+r1 as a magnrti-c bcul-cl* i or solilr ot-iier io::n cf
g+a1 cqrc c: cr-rltu:al norse " rn actualily h,:wev+r, ;-he tea-
illrr rdjiÈri cb,s*.lv+d iuílir t i-}e i1 l_qhlr resol_urion sìtrve y? j_s

:¡=Çir:-r ()= i.,¡ iliT:ì ccll.-rrlllious and. ï'i:1¿.v3n: to thr: sì;ruc*;urê. I
rÐgime cf t hi ar'3a¿ rs il cari i:e se'e r pâr:air;l-l-Ðg ;h.; .lnt,¡u-

sj-v€ ccnract,
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MAGNETIC PROFILES

AS SEEN USING:

LINE
4+oo

o
oo\ -€

CONTACT

1O FT. INT.
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lxPÏ,CI¡åTlûN

i';iG'l i':IC Ii r-G ll I'Tti:ì .

3" 1 irTSAÐUqitgI

lh : :nÐortarc: cf n¿gn¿:'c st_.jn,tìiut- chã:ac-uùri z,rt!c!-
'i¡ .JÈoloqy r:ìl g:oilhysi cs cennci Ð.: o1.r::*ìììph,i:ì:2,:d, i)arîicu-

-a¡-r'.' in ¿r- shi:1,: ar;as of Ca:::la and iir= [n:-ted i.-..--ooshi:1,: aI=as of Calala aîd --i.r- tln:ted:;*,.r¡=s^

lh"is= ê1-+ns 1:i chå::dct-::is!-:-c¿il.ly cov::--¿.11 lty e vlnllr of

gJ-rcrel ,1 :þ:^:s ilnic,i :a:gÈS 1r: t:L'cj(n;-e.j .*rcm C t-+;: tc

<lI r:<ì-:iI th:n 50 feei, tii''-h ar/e IAq.; d:p-.¡1s ci 5* 1C fÈei, As

A Iesul-: v¡:ïy l-it--Ii, Cu:cf Olr Io :Xco j:d, nari ng qèologi s

Íì,1¡rpi¡¡q eiìd i-n:erpl:taticn +xtu:jirLì1y dj-fficu1i. A r,¡eI1

C+f itEC magne:'i c sl-Et a:ui:, síhrch ì s d ¡:+::n.' nnC l¡y rts spe-

¡;i al i:equ,:jncy aûcl emplrl:ucÌe cha:eciÈ:ist,ics, can cnly lte

oi:s+rv+.,1 if Ì.-b.e sanplilg inr-erva-L . s I.:.s.: -u[,ii- cî Équal l.o

riìê half p=rr cil of inagne*'ic verr-a"i-i ors 'wi thj-n the rcc, lyp=

;l:ril;: ùxenina'L;otì, If obs-:rl"retiois 3f.: n,3 I iïade us:.n,q this

cfii-r:cno a b:-a.; +c'¡e:j loi.t=L- Ir:,lu:ÌìCy, l_ox ampll-;UdJ neq-

ltlic vali a-:,r c;is ru:-l-l- be r ni,roduc:d ! s+::iolisly d:-s+-cl+,ir:g

-;Jl ,:: oþseiv:d s--gr,aiu:e (s+: a-1ìasj-*:,J slCtiotl) 
"

S u,<cir¡l'"r :ill--y c,f,: ::es.:fi b:':u": :l:

i: i-liolc;:-+:-: , â:.,i :- ;n'arìaLclj ;.:t.f .l c::r,

l-èv.:t:--â'l t|iã]iìì-*irJ pcl:fl-î: :sy år: l¡yic

n€ ,1 : F ç --ì -..,.)L \ria.L=L*l¡q

as nor{ì.a1 and

tn os +- :- nìit o i râ:l --

i)(fVlL

:f ih"=
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i;-.-r;il+:.,tv aarl

- -4 - i: - 1/!; ,-tu t4: L(J (1 5

silav+y, lìlri *: 2, 1arãL

n li IiÌ,1 r c,.i s pal ecna qí:'-aï- ic

r r vç s 3 v.; r a} broa 11 gen-

beìravio: ci rccKs"

,-{rrri -.. ..\1rl!;lru È

c-: 1: :-e

st udi ;s rxist
¡r r I ì z r - ì nn c

: ¡ju .2:\/11J conceinit g

i{r:k tlcne by sooriey and. Bleif r.¡ss (1953} in !l-;nnêsoiã on

a i?r3c¡:inil:ia:r iock sL1.'t" y1Ètd€d suscèptibili_ty valuêLì tùr
basic ': xt:-usj-v=s ranging f¡r:nr , r,)O 1 to . 0,J4 c.qs//cc, rihilç
1¡â. lu+s f or rccks of qri:rrÌr-tj-c ccilpcsi u:-cil o*(;rs lcss tlian

'0c01 cqs/cc" ?his sàair rrencì r+¡s rc:*i1 i:: r,,JCr:K dorie by
ô,r '. - 

j
L¡J -i- i r: d üf cmirì:r iì.nc v+:hooq;n ( 196 j) , cn g rani +-:-c prut o:rs in
th. ,si Êîi-a N=vada ¡.rour.--ains. lypijal :ocK su ,sc¿ljît-h-ii-ui.: s

rangrnq froir 0"001)2 +-,6 
" c045 cqs/cc, !.,i.j:Ê fourdo whj_le rÊûa-

itÊncÊ i0ÊasDrèrrì rrLt= rariq.si.j f ¡cnl "c0ci lo . c0'Jg cqs/cc, y4eId_

:-n'l Q 1'rlios {ra*"io of th€ îêm:.r.jnt magnÉt:-zati or: to the

Fincuc*- o-a susce¡r-, 1bí1r-'y and i-he +afih ?s fi¿l_ri s::rrjngrh)
rh ich i'I'diê ccnsidèrailly less ihar: 1* rr ccl:ras:, ,Ê sèarch

by Bul-l-, rr:rrÍngu arì11 r¡ii.l-lis {i9b2) on diabasÊ sampres frcn
ln:a¡cÌj-c1., -'r:d'ca*-":,1. a rar:cs cf 1.c elc 2"c .lxìs:ç_. I,
t1;rlons::aiin:¡ lh; in¡:cl+-ance of' .iÈtnanÈnc* in certain rock
i-t¡rl-'.:: r:¡J âr::ìc 1-ì-¡. r-..^-t+ï fr\-.Ð .-.r¡u r;.rërì.ro âi.rv y¡r,;rri 'ÐY L]O,:.1 {19ó1} On lOCi."S ffCtn the

Su,:tbu¡:y ilasitl f f Oi:t:.r:-o u i.rliicÌ: r,l:re dal: d 1""/ brll icn vëerS

yi-1{;.'i 0 ::at:,:s:ârìg:n(I ircn 0"1 iu- lJ,C. íì;:.,ttå.1_1y :llirâ-

f o ¡ç o t : cen ire sa1i1 t har- ¿la¡k, naric volca:ìíc rcc jts arÊ

ïrcrÈ ine!T:ì3¿ j-c î-han rccks of gretÌ1lr c ccnposì iion u aLihough

ney



th.- onrcsi+.,= relailol has also be::: oc:i3iv;C" ,\l¡r

¡"itr Ðli t. ld; ¿.rr.d spacial t^:,i;quÊLC ^{ charactËri,;-i j cs oi :ii

l-ì-ì : tttV-Lcu: I,:C JllJ =i iy ì !;,r:: ]Cula: l-:_,-ì:oic.?y o:
- r-1ì .{ * --ni - -r l- --,---J _ , e d''.; {J..;1.;. ,ttl_tË:ü ia.ct:ly by :i: l C.:in¡¡le X - :lf ¿:aC:

4U

r1n¡,
t t- l:-:

: nag-

rcn of
susc:p*, lb:rr:y ard rÊrnanõnc¿ --f f -=c-rs .¡i-"lii¡ t,,t:.ë lit_hol_cgy or
sî.:ucr,u: --" Observa';ions by t.h* au:,hoi: c1 urì rg ;_Lrt ccursê af
ci*:-aÍl-erl nãgrl+:ic slll-r/Êys cvÈr a nunbe¡ oi regi6¡s in Canarj.a

air,l *'!i: uni t.:c si-at-e,:s rncli,ca+ced tliat nagn+i:_cal1y ect.Íve
aiÊas, du* 'i:o rnârJne:.j c r*vÊrsa1s cr largil orcei suscep-.;tril-
iLy yariaiicrrse rnay be r¡ui:e nar:JtJ (5-jf .i-Ðl-_), -in orrl+r
t¡ pro,c uc: a ;¡*11 ri+l:in¡:d prof -i 1,= of sucii å neircÞr ,zonç Õt

acti vi*-y f-ol uJi' :Ìi naiJp'nc 3tc", th: sar0 Irlrng fl*i¡uency
ilr1ìs: be Çrêa-u8r:ira:: cr:r1ua1 to the I,lyqurst trrquency, rf a

j:Íos rcua::.i lcr'+i f --equerìcl-': s is ï,o b: avo:_rÌed, ih-reby
lÌ+c::is::a:.:ìq the use cf a vefy d+tail:r sanpling ir:t¡rvaJ_
l,'hil+ ccnclucting the srirvey" Th;, cÊt_.:cri on àrrc use ct rhese

nar¡i:=t-:.cal-1y activ:t zorì.is for m. n::aI :xplcrat_ion and gÐc-

lor¡ic napp: ng u':_Il- be ,C:mcnsirat-e,i by :h,: Í-cllouing cese
h.:f,¡r: e.:



'l;:*-ailerl sanpr:lg in:e:val {1û f=--t) u :ii-r-c',J-r-ng accrliate gÊo-

lrrqic fiapi).- ng ot- 'i.hes+ aagn+rÍcalJ-y di-si..nci t!oriz,ons, lJi-th-
orlî ii,¿ et ci)llr ji nuou:s otli_Çicp,:,xpol_rur +.

Thls frgur,- ,l-*'ülorstrer-rr-i s ï-h.i v-ri:]/ cùilìp1.Jx rnagììêtic
b+havicr ray;red naf ic s;i{11 çnc¿s i¿s.s_r.s, :ìnd the vilrv 11 

.is-

iì ncl alia.s'i r,g phencnerìon t-akr.ng l.lac¿ 3+, i--h¿ 5û f col sample

in:elr¡aì {dash.:cÌ }in.:}" zcr,,Ìs Ði Èxir;ril rì rfiagnètic ecciviLy
(+'16ji-lll rrr" to -149c nT.) arê duç tc sh=ared r¡e¿avol_canic

s,;qLl ,,:nces i+hrch liave been subs+,quÊnr11z :ni g=--1!zàd. Þ/;-th eul-
fi.i:so 1'llcs*- tor.atll.y py::irc*rí:;. Iis:rig :i.:-s rapl 1 atC
ínÌÈi::::' m3g'ì::rc vei-r-a::-cn aE s:çrà:ure c;,+-èr:_e, Thes+

zoÌ1.Ês nay b I €asì 1y t.¡ace d oe t-=a t_li o verl:urd.,:n us i ig a
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)" t, ¿ Iuei:äg¿.iL E?Ëp.ãi!:å.çag:::â *_* I ,
çslsrå¿3

T-:.Tr:r: /'1 ,:¡l *.:r:":e:n--. ^ ,j-;..ì¡-^ ..;j^-_,J,¡_.r \ ¡ Jl _ Ti,:L-..-:i._ìf, c U;-c;I-1_-:l lli 1,.:;.-:i_:(-; -_i.lVciSî

us i nr; ¿ 5 f cc: sanpr-r.g -n1-::val- carri ;d o,l-, cv?î -,-hâ lîLtltr-

Ðoren uiani urrr c-pcsi*"n lccat*,^j tc:jlh of Baav+t-c.e1l ¡ lrr
solriil;*n Br¡ tisli Cc Tr:ni:ia"

¡lri s ,"1 -rr¡5i:, ì 3 Kto-dn es J t)î:.jaI ;¡zn:.. ^:- .:rra,

C=lrOSj-:, âS :h= nl-n,_ìraìieä-.:OIi CCirS;:;:ing nl¡:t:Iy O: Ui.anC-

phcsphat¿s" gÈtË_:jtally occurs r+ith:r crgrarrc r:_ch, unconsolì*
L1a.r-¡,1 o fLuvi al setli ilìËl-.s cv,.=::1ai¡ by îerli a:*y rava f rorrs

{f igul': 17} " De posj-t,s of thrs +-y;;e jrúq.ìr fornii nll during *uhi:

r{ìid*11 ; ùcàna r-o +arry ljliocenÈ, t.lheil rive rs flowin q avëi tÌie.

fi,:carr$rr-an r¡r:.ni:ic bas;rn+nt roci<s, be.¡an ;Ð cu-ç rnèand+rrrig

iì vi: chan:,:1s i nlo :ì:i s otrl surf ac:. Organic C:lr:rs, ccl-
L=r:lec in sÈc:'i or*:; cl the ch;:.n¡lc1 alcrrg v¡i-rh bould:rs ô.rrd

gie-v';1" Dur;::g --h: T=rriary geoicr¡ic p..;--i-od extÊn*si vÈ vo1-

caJli sm occulled t covei-- Ðq +-h+ s,rtface aith ext,iasive
sÊquÊnces of i.¡s.-qalt* iava flov¡s" Tl,is ba::a1t cap ptrayed a

dual lD1Ð .'n ---he fornair-cn cl thi-s typ¿ of d=posito as it-
re ì:ric-"=d grcunrj-.¡af-:: ::av:l t-c -+-h.,s= crd paJ-:cs::e:n ciran-

np ìso .li:ci ars¡ plot*c+:€d the non-: e"sisrenr, unconscl_idat:d

s,,=,iin¿iit.s trcm ÊrcSi,:i- ä.ilrl_ng euãL,:rri,tuy glac¿ati.onn À;ì rhe

qîÐutìi1 
"qa:=:: 

p;::cola:Ëd th.rcugh o arrj over t'he eljcmal ous giafi-
'i:c :,t:ksn :h+ r:rer.ium lnin+:al*q Ði.-S::nî ilissolr¡=d antl !¡¿rÊ

t;arstrrr::C :o -,-ìr. c:gat- c ::-ch .;.::crs ir tli..= char:l=ls" Here

a rtlCuciiig *¡:.'r::cllm?:t: :-crn¿d l:y -.hÊ rlecayt_il;E orqanic mâteI-
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:h;¡-L=.S :11 (1 q:â,/:lJ :)i-í

-ì:17'Jlàciel i.v':::r :ilì
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eiì Iirai: o pho 
-q Pha t-e
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"

JapanE:se 3xplorat:-on:-s-!s ciiscovrr¿d thÈ Fuki-Donç;n Frc-
Ð+:'-].t-s i x 1.969 ciurrr:g a rcad radiom++-rics su¡ve]¡ ill th¿

Beavçrcell arÐ3" The rr:caJ- for+si.::y c+partn,*¡:t üsetl gTrav+l_

frcn i,he d+posit- tÐ iJävê a road, r¡akirìJ ir =x-,-rÈu:1y ej.ioae-

lous -i ¡ radìoãcï-:_vLty, as lhe or; ccn:ains epproxi ¡;3 f_..jfy 2

pcttl:d:;/f,av' uranturn oxide" The ;l:u¿ì :s cu:rûniij/ unci--r-¡. ei:

Êx ill-or:.:r-ici: ao:a*"c:i urn, :rêsu1-'i-n g i n a .si-rui-dc i+n c i arìy

de y.+l- c pm ên i i'¡ ci k "

iÌ xc=p-. f o: *ii:..; cii-: l_nrf t_e.nce rçh+r cr: gra,l: re-r lf ial
ocûuj]l:i-:i1 closr: +nough rc ihe surfs.e lo all-ou fc:: dÊtoc:i,¡ri

using ccnmoj: rad''¡,tmc. lric n;i:hcdso C=pos:ts Jf lÌ, I s typ;- arÈ

gee+ral- ]y extrenaly' we l'ì shi€l-ci+ä i-rom Î'h,; su:face by bczh

ba:;alt erd t,bickl;sses ol grecì aÌ o v.ë!*bur,Leri n rn lii+se
in,-: .- Ä--:.ìl-ô r¡:rrr*-i:-t-l 5 Lû. Ii rJ 'j¡j LL c-uq**,,.

ij,r11i:ì-1ritq il:ru'-g:eiì-rì con:ac:s, ;ìs ûì| b.: sfÊri i:i fìgur.:s

{16) and. {1'ò') , r¿Ìrlch ¡xhib:_r srrôrF c):trås-u.s i ¡1 irrâÇpetÍc

r-..li3f b:2tr¡'€eÌ1 the' tr¿o rock *-ypçs" Eigure {19) is anc-,-ber

ri;ia.l,:d prcf i ì-+ f::,¡n -rh+ sìar¡+ lccaJ-i:yu t{h=r3 egirn i:.h?

Íl-cw*gian:.t'-Ê conr,j.ci as seçn ,. n she:ir rel!;t. T¡i¿ ov;Ìrbil¡-
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I :Ì l: 1:o rtt'r(fí. it r C Sri- V¿y iLC::k i1 O;ì _= ,j l:i : J =lii SuitilÌt .:f ¡i

1919 f c: ilciar:ria i:1 i::+s r,L,J, ð i"l sii:a?i.irì i Lak¿, Irxoloîetr_ûri

d- t¡i-s'o:i.o rs .sjrrr..jn lrr fi<¡u:,: (,l9) " rr .l.l:-s ìiir-å of :=;f,u:h=rn

llr ti,:rr colrrnii:i a qi=ocheruical sultv¿i/íi co¡idrcie:d *"h¿ prÊv:-cus

srlilitì.:')]] ,l+teciec aitcïalcus contai.til of Jr,eil:-,Jm in s+v:ral_

s::qilìs ì:ai:ii nq e pia--.:iu ä:_:a. .-, rríiS ciiÍj: fally :hougiri

rha j: '¿hè arcüa'l ous s:igems may havs be+n drarn: n9 onÈ of th+
paleo- cha¡ii¿1 iegime :s ,1:.-ecussed i r th-: pr.-tvl cus sec-uicn"

Àci::ig ir ry po'Sj-*rion as pail'iy ciL:-;f o and. j ;r egL-eeil:nt ,n¡-i t.h

tirp-. explni.a.tlon head r,fr tl;.; rJÈ:i-_:.-n l':,. lci cl-t:c;u ii"r.¡ã:ì

i+ci,le'J ::c cor:iLuc: a ij.eiail:d magl:tlc ti:àvÈrs,= i.o ri*t.,3¡uiine

;hr: .1-r¡caiioll c f lhe hu::i e C .basenc Ii- basalt con-,act, Ti:-i s

ioca-'ì cn v¡or¡-Ld --hl n colîrr1 --h+ f,lac;m=nt of t. jre qeocir*mrca1

gr:ä, l,,iirich hrc ':) b¿ foca.--+d Gj clcs.¡ -Lo .-Li cor.ract as

possil-'l-eo ic aj-Lo'+r a t)recj-se ct=:ernin:¡.r-iol rrf ¿h,_- sourcÊ

1çca*-icn" Äs can b+ sÈ€r l)y th; grairhì cal cur. l.ru+- of r:h.*

Lì;:a:.-1¿rl i4asn3;rcs Uni+- in tiqure (1tj) r a L1;g.? par--. of +_!r+

¡a^s+l-ì¡:e ,ias rcca-red cvËr the I.lonash.jÊ lra:;¡menj: ccmpì-ex,

whrch .-; s narjn3+-icar].y u.nltespol)siv:" The magneì-,ì ç :elj_*f

as^soc.j-a.:¿d r,¡í¡h th+ basaits lra:ì consrd.;rab1,l hol¡evero al-Io¡r_

r-nq 1r:i t:o p:-rrpoint the con:acÌ. lccå-r ion du.r-t.Ê easily"

l--; girr+ {19) shol,¡s :he graphrcaì ou:puî picduceci by

fl:i-;i L:¡l 
",'â/r-v-- -q:¿-;u .rcy,-ê-u'r CS ÈqUr itin*nÌ-" aS pI::ViCUS-l_y CiSC1; j h,-it Íl

insr.It-rmÊlli;lii cn

L,-irg

L--
i] -
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-h: :iut+ -:nr¡i *,-"j ?.

lt.Jt

qrr rrr..r¡ /Ë 1ôJ=!/ L,:L:, ó

lli :: a Ju t_ lit ì: tt

.ìV ;r'å c; i lì g

,-- -.\-,t ^ l^:>c_ .\JliL.i:'-) .u

¡.-",ìrr^!,1 :l
ç\/1:uUL I.Ci¿

L-."- i,^--.

sLlrvEV ti-n

plciri-i.g i-

/ì,-ñ:\ !L.,.
U;Ji t-.:) : ll-

*-s) i{a:i aPpfcT:-Iner:€ly t{.5 itrJu¡S, :iàCa nieaSurrrü,; ni

JJ j=Ç{Jii..lS i ¡'. .j:.UCI uJ lOf tâ*:.r tìi¡; 11 
*u 3ìlÕ, 2}

tlãrK :O':nt :.:;í:.S-,ar.C:-). If :li_ìS SU:Vìï djas

usl-ng convËni:. 1orlai 3{ìr1 -1 FnÊn: , 1-.2 rnirutrs e/auid.

u-={ui:,1 fcr.jaci rrtl:::g, ll åkrtg **}1,= a3:.uel

= fJ-16 hout--s" :ìtti. âtlc--hêr J-4 hcir::s cpfn*, in cefir p

h¿ L'3sults" Th,:r+r3rFl , i ¡ -.=rns ci cloll_ars enci

savi ags :c Lhe ccnìpeÌly t{e¡Ê cJl"siC;;abl=,

J' 1,4 ri.:: I?gn;e.;:. P.i.9.p?;iu::ggÁg,L Tillt!ù=y
suf:se¡rüenî. -;o the !,'ork 'rn s:uLrì=rn Bri trsh ccLumbi ar

ì:,\F^-.:l-'{i- ^.- T r^ilr 'J-.:iìi..l r t] 1n,=s tr-(:o r i.t a-,Ì-3.qet;ìr lak: ÐrvisÍono l.iacl sevaral
rrr^n^-ri -c r,',i^L h^^f -¡ -^ L-.fr;,.)ii =ilr r =s l,tjlj.çr fi,j€rt cÌ'i] f,J bc evaiuat:rl in 1ï: af Êê. nSili: of

1-.Ì i - Iì-: *i -lr ¡-¡ I :rrn lrj ::\'-t!., r Ðl; -J')¡L !J¿i¡l[!JC,ô

ilÊ--ologicall-y ',-hr! i.-l¡:i r llcunr-ain arËa (figure 20) ccr:-

s-i5--sì or a 1eeply uea.tìl=redo difisr-ån:;at:11 Çrâiri.-J pluron

l¿hicn iia-; und.*:'.7cirl sev:ial släg=s of c1 :fornat-ìcry i-Èsrìlting
1'ìì l';+11 det:-n:il zcn,!íi .cf sh=a:-ingo Th:se zÕ:ies ld{-jirÊ suL¡se-

r¡u;ntl'r mr¡..eral-iz+ti â-; sev:ral- díffer:nt ¡r=riods, by r[sta]_

rich hydlcrhe: mal so.r uticns rl¡;pc,:i:i nq sphalrlli*;eu gar;ìi.e¡

anc câsrsi--';¡it:. Àssoc:at-€ü'*ltt¡ thèsc o¡; inine,r.al_s, i,iblch
@

r^^ 1. - - -L - I ,,å --^^*i.. _li{ã^=s :nù arq¡r :::L';:-'-Ð-j-:!J maqnûi.icallv, ls n3gLf,*-.ìrl, Ti:,j

Á,^ ,-.^,.ì .. i ^". - rrJ.= j.rrJS:.1.Jji¿ìr seqìteltce anil occuilrellc(; of tl:._:s: n+ials er3 as

yÈï.rco::1y ìlndÊr:jt,ooC" Ðue -lo th: ov+::al1 pcor r+spons: Õf

th: i¡l-rrl-;::*,: anil c¿-s,l:l+¡ita i.c iíìojit i¡=ophy,sj_câr f_*chri-



L '-\JL

t !-tr : S r c'.) t1 f-t 1.: r1 l,J r *. lr

'i-rilrtc.: I c-:Ii:ìza:- Di,

r.l:ac n+:hoü. prov{:ô

Õ.\! 1L l-i-i-l- =6

ilrn v€ry Li¡h

(ììtrìta\r-- ,l:-:.

ic be :he ao

c c.s: :i clûsi:l y spacec'i

,^! -ir* fil,^l¡ -h: rr. r-r,_i J

:iî'jriini:'-ivti Ì.Êchnique

-^ñ..-õrì-.--ìr?,.,.*-j I -.1 lnrr.r*:ii._:..{.ì:!¡=ilu--':--,-Lye Ci:*,ali_* S'J:V;yS ìlSlitg the

;u-'-hoi-?s ÈelriprfiÇni o fièr'= uliil¿li-ak:¡i â*: s+verai ,liÈâs in the
t¿ie -i r l'lounre j-n localÍ-.'yu r igrrr e {21) sbows o:L¿ì sucli arÈa of

tftodEf ât.È acî'í v:ty, and rj+rilons:ral€s *,-irÈ vÊry j. srir.c*,-r' rÌer-
r/rr,¡ 'l : .:¡ r neture of :he ni n-:t1l zar,-Lo:t alon<¡ *_l¡t shrìaî

ãr ìâs, Ojlv:-ously :ìlÊ iL€g: ¿= cf d-i1iìi -,_ion râqu:_f +d to

foca:; :tì:-qî ar;es, Cus -.o :h+i: nattcir ,*í j:i: (2-1C t;:t-),

I)f :=cl-lli:.: oly jlu: a le*.a:lcd surv:y. I:: .::.h-..; cerj:.Ðerricu-

larlvo îìaÌlroiE ¡¡eln.:¡ i;oul-d b+ ccnsidei-e11 +cc¡:ciiì ic ciu¿ -to

r-h;il airpr-:)c-iÐl-È ':r-r: conr=n:r :r- t-ir='v :)css:ss¿c th,: r\ìqrìr -

sr-i+ ';iii k+: 1+ngih" Th.e saniplc i:it-e ::i¡al us:11 j-n f igur€r {21}

i\íaf tut :e.:i, i.,rit-h "*h; LinEs spaC;l 75 f-l-.'- 3i)aî-," ,i]--_jt t_lie,

âna.fc'-J cutpu:, gtclogic cJ--:;+iva:icls 1,Jar** a;:1.: to b+ macl .;.

th¡ *.',-;,,;--- rent f =ills-,tli=-=,j ôlì th* gra¡rh usil:_q +-h¿j fr-ilucr ¿. I markiig SyS-

-,Êtììo i,iilh i'ni:: ln:riiod -,-im€ savl:lgs ìr-â c,Jl:ìiC+rai:l+u as

qr{lttn'l'-rui:hing of t.he d.aia t,¡as dc¡i; at rh¿ *,it;3 of : t js col-

I:c-.t)iio a d-is:i_irc-, â,Jva]ì--ega i ¡ nicun:¡.t.cu.s i-,rìàin"

ir:gu:; 122) 's anorhe :* er,-,a l+,:ìrì:-_ th ì :,;i:r ijc r¡::i_ai i
cl .åiilr nlr:cku -showrnr¡ moîù i:riens,: nr aqn:iic ãctÍvity, r^/it_h

ancmalcús zoiì?i:.ÐproachrnE 1680 nT" d.Dcv? Ðackgr-ouDcl" Th;

mi i*raloqy anC line a:: tr¿niis arÊ
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Cfl-elii¿r.:1C:, C: r-L'¿ Veit SfSr:i:ì Sê Th= ii:1= Ci:d¿r anÕnealy

loc:--=r-i Jf l':.-'= ''! ü+'JU,J '.i t¿rltrv coin_;r;Í, cci..ìi_s-...r_l:g of
t.Ìr;:,:a ,l-i s-,inü*,- p,laKS, Thrs ccilplexít-y ._¡f tirc an:naly

=rivelci;: nay ile caused by rh¡:ee closelli ;;Þactû v+rrìs¿ or
äf. -:Lrr--r? afÊãS oÏ aag:i:,:tl-:.Ê ccncËntte*.icn "¡i;l:in on: l-a;-o.:

yÈj-Iì, c¡1y il¡rI1ìng i'rr]-1 l=11" Th= vein i,¡i_,1;Ls irì ihis aree

are again quila nanror'i, ranging i:: l¡:d.ih ficn 2-1g t,?Ê:-ç.

lir : .rlrir il-]' :1v-. icp:s
:ir-- r¡ u' : -l :iy]ì,r-ÌÌ:' ce i¡,J: ca: i :0 i v= t:.icrI -0 lÊâ: v.rî.:ca1

rÉ -.j--. 
^:.,+;-^- 

f j- _.-_' i: jsê. (:.: s-- 'r^ci l-:l+å; tr*ncl s v/crJ 13åd:1j- :rpp3r::_: -u¡hiri

:h: lrrn¡i l.:c.-'!- e!\r!+!;r !,íi).r-+ st-acked slciú i:y siilç, al'd aliqned usínq
l-L-: Íiiiucial s:ation inerkçisþ tJs:_jig -_h:_:s ln+ilLcci zh:
f-u:novì:i t-" n¿ fron su|vey *.c pr¿s*nlaticn is cut
{-at¡qi i.-rr n I i¡Lç.-rrlir:.!.a.Jrr/" âS a minime. 1 anotn; Of Cf¡tt;ng and
;Y'!^-ñ--+^ri^.-Lt. t-t=; u; -- t-d. î- l_O i. ;:f f O:-- i s- neCirSSa:y 

"

:J".,l" 5 igl|g,t ê!.9 ç.g,Í.:i i'¡cp:çrt-g+:cÐ1r;4! Uå=giL¿=, !"g.]"
Dr-lring Hay 1980 , T- lres gi.v,:n r:.li+ oppù:l:-uniiy ro +_e^qi-

ih.: Der¿il-;11 i'iegn¡rir:s u¡i r. cn !u!,ìc propÈri,i+s c!¡nëd. bl¡ cal-
laha:l l,i iti-ng ccrfroration ¿ it -uhÈ pí¿jdrnont- àlèa of central
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Brrl¡ock : rr rir = ar+e is characteiì st.icâl_ly or/Êr-

5c-10c foo:- ihrckr¡:ss cf saprolii+, wrtlch forin*d

si.-au ,Jeconposil i on cf brCrock i n I+sponse iO he,,avy

otri?I .:xtan,l .:i þrr:ricds cf -.,,.; aè. ßecause r f -"iris

Yl-!q-^l-.1-a-1o

ia:-n by â.

ãe :n i n

-- 
: -. ri

rhrck nÊss

;'i rr.- r .. 
- I!!t:i! Èlt I

of cvÊi.burc*l:, ourcrop ex

cr+á]k v*aIl¿.y'íiy fiêkrDg an

osllr.: ì r-: ¡;:i!lic-r.;d -rop

v de q:::e Ðt l_i-.h ologic



c,J ir: l- a r-i,:n C

çv¿rl,-u]]riclì -rÐ

rlÂF:j¡rrl:-.1¡r
vs! i!¿Jr

i-If icul: r rf nc+ i plrc =,;i hI:.

:Sï.â¡l lsh li: r,clcqt-c cî:ì1:(]-L

ii t.he corf í=la t:. cr-l i;: :o o: ¿-Ã.a

l.l:iflrrr¡

rr ,l r,l ,r rr

>t

r iircugh

,,^ -*t..u\-rJ,-rl,

ì -- ^ -.

suscÊp'utbrLL+-y ilìê-a:ju¡ett{ cnts maú+,)n tl:ilr coie rakÊn

frctn lh-:.su1fu¡ anc cotí:r: crop€::*-i,,ìsr 1n.ilcâr-iîd +.hei ctis-

l--inc+- i-icr-:-z,oîlr; con:a'rninq fa:-:ty J-aiq* {!-r àIrtl+eì-r:-s cf pyrrhÐ*

ií:* anC magner:i-,¿ :xis:. lrl , and ccr:ld be usÊd as markel be,ds

wi:hin the si:ciicnr j-f a magre t-ic sulvð y ',¡,:-th a high spacial
IÐ.solu:íi:n ccìlId t¡e uti li 7n¡, T c v:.)rif y llLis sUpp,:si:icn,

lh; D-:t;ri-L:d i4ag!tÈ:rcS Url*u i..¡es üSêd tO car¡'!- out hiqir spe-
..-.. 1 t.,+i,Lr;ar- '!.sr¿u-;:on sLìir/ijls ovÈr pri:ìv:cus1y drrll¿d ai-id 1rgg,r=d

prîu:r*lìs, Frcvidinq gacd Eeclcr;ic ccil'ticl cvÊr th* survÉ:y

fÊSu1*L:i.

3" 1" 5. 1 {ì=oloEy*Cor*r âhd S ulf rrr pf ope::-_ies

Th: l-rt-holog-'içs ',rrìs.int 'n iil: arria ccn,ii.sr of nleåuãvo1-

cerriclas:i.cs eÌli1 cLastj-c s:dlinê[--s, i,rii.icn havt¡ ui:d¿::gcn¿

1o''¡*r :rfl¡hibcl-- te :c greertschrst ne lanror¡rhi sn" ThÈ he,iding

c-r th= unl-is g3r3iaIly *(-u:i kes N 3û qr a;ld. drps ste+ply
+rotu'âr,l rhe souj:lieas: at_ b0 to g0 d,:r¡r*es" Tl:: i_hi_ckn:ss cf
+acli ili1. v:.drral- b¿cì vrlri+s consii:rab1y along str:ke dü* io
:,hr metaaolphi sno irui ùËn;ral-ry ralls "*it.hrj-n ihe zt-2c.3 foot
tilLcknÈs.f rangÈ"
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3" 1.5"? û:i. rl-i_i:âlr.gy

Th¡:,sur.¡-u: ar"r ci:f*l pioi,É:*-i-:.s 3.:.r E.iil;ra1ly ccns:_û-

il:;l -í-) h: ¡;:t:<'rtal Sy:-if.ìLè::Cr t:-;SiV-_: S.1If rC_ d:¡,OS.-_So
-.'r. -ì-ir *1'r¡: ,ì-L ¡'--_yrn¡i-.:.-ì ,l :. .i* ,f,Urrul.! _ fill_l¿+f :¿l :f Cl: 5CI't:-1O:lS Cr)l: Lll:it: fl

nr¡ri +.: -.r'1. ,- I --.; +.- ,, - I -.." -^ -ì^.-^..--¡ .-Ly t_,-._ s i,r.:rc.-1 -.-::_-iy r).t ii:Ìe e C ûAICC?r./î:l-jr py¡I:.Ot._*Ê, alC

ri¡iloir einruntri cf srlv*i {1 cirncÊ/ï.oÌ-ì), \,/?r,; veDteal by e

loc¿rl vcl ca1ìi c cÈnt-3f , f r-Llrirg Lû*.*,:in d:¡rJssìi ors c¡r the
s€ùf -lo,:rr arìä f ornlpg tocia y ss min,;¡al- rich loc¿lljtres" The
;'.r''l rÍi?.rn:*i¡ ttt iJ1.:¡al>^ Þ]:Sêt,. ;ir-i rn;:.?rr.:-itc ¡or rl n1¡rr-a -_.v rLqLJr. 1_*,,.- .ÌrlLLho::-t+o

r-li; cc tc+n: ra-'-ion r:f Ë-,ach vai:yl-nq coì.si-dËrably be*ç!íeiln ind,i-
¡/'itiuarl b;rls, l:.rl along sril-kÊ" T1¡: nliri).:-L: i_ j occufs es ois_
s=ini t¿tti-'tlls Di. í1:_s:l_l:cr- bards I,li: hi r rfl.: or{,, !xaapl-ûs of
-"Ì1 i 

^:. - - -_rr ; -1 +; .r tr-_ _,..¡,1¡n-Ur: ì:'ì Stl-,¡ ¿_j !:uLr_--> (23 cìld 24) " Tjl:. :.fllld:lS ef j

th:uqn-i ¡-o p1 nch ¿ind s'ø*11 along S-;îI-ks rl.u¿ î.c il:¿ Trì Êî.ancr-
phi::in, ard : ri c:È::-ã'j ìi 1:Èas may he fcund e,È l+nsoid concen-

1r,i*:-cnr; of nfs-;i-v; tÌt+o

3. -'! 

" 5" 3 ¡lagnet i c SLtrvûy- Sult ur

Tn: macji:+-i c suT-vey on .r-,-hÊ

D:¡r-,^:-irr! ¿./1"r._ -)

Sul fur prcperty usÊd a iû
fc'¡t:ì--a--'cn r-nt,r.=:valr ùIl:ir:.:e r-ris sllac+d z3c f=ei apaiîo
Tfr¡ ltr:=s 3x-;=rc:rl ror 15cc r--ì:î lic:::ri,J,:rìt¡ drìû r.r::-l

oi;€nt.ê/f, roi:qiiJ-v pÈìrpendrcul-a: -*c s:rik:, ?hó magnÈicriìåt€r

L1:f ,-rrj v j-t ir t h+ sv^itrtrtr !,jJ.:l ã scrn+.r;,x tr1 odÈl ¡lF-2 Fl uxgai û inag*

n=--crì+:e:" '*,hi ch nìeasured ihtr, v.-it jcel fi+ld c.ûmponent, and

lias sÈ1. lor å s.:ts:r-:r/1r--y Dt iri00 r,i, fr:11 scelâ,



Pigqre 23: SULFIDE B I ~ E B B L I Z B T f O N  FROM SULFUR PRQPEBTY 
The lower sectS?oh is c~.mposed dominantly of m a g n e t i t e  and  

F i g u r e  24: SULFIDE HINEBALIZATIOM FBOR ?HE COPER PROPERTY 
In this s a m ~ l e  the d a r k  bands  consist m a i n l y  o f  a m p h i b o l i t e ,  

with minor a m o u n t s  o f  magnetite, 
> I, I -I 
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ill+ s:act;ç rì,38tl'-ìc p:ci:1-,s c:t:cur l:v --.hi ,_¡t. l-1 ar+
q-::n in ::ll--r:liy ill- T--..^-*;-ttil r----ri,.-¡rLi;À t-r) , _---¿l- __c.-i-_Ly -:L_t:., ,:.;- i:.¡ uL Ll, II.:::l:lg

na'jf ::::C fC--iv:iy Ca:L b..:iÌiJr II: .'l::,' :rsul-:S. A:,la 16 ,,.,hìCl:

-';s cJíílctr.r+.t_vìl_y .lac::.v?s cc:t,sif:s d.c::t,:,ai;.1_y ct sjþ:;ìîcStì

u:i1s corì--aiI::ilg ir'ot-- t=y siiicr-:.:, cilì::y lu:r:î-zi::s u al'td.

til:-rtcr ailoLlnis of p)rr':È¿ i'Jhich ccct-lr.s as l_nd:virluai cìJbuso

-;Ï-:i:ìlJ[,j and iliss:tüL]ìetl-ons:. Th¿ col-ie:spcnding

su.icÈptib:1-1 ii:s af. -:, lte rocK,Ë trc¡r ijri-s li;.r*i cr :hs scc+.'rcn

;al''g'- 'n+:IJC-=r: "rJaa2 tn " 0c05 cgs unl-ts, +xpl_ai¡i:ng the:

Ár.:-i -^r t¡,¡1. Of trì?,lIì,ï*.ì_C CXË;€SSl_CI."

¡.rf.:À 2 o ,1','t: r.+O by a m;lgn i:. C.rll| Ìrign *_fenC

appìloxì mát,:ty 35-ri-5ûC f tÊ-¿ r¿id.;¿ ts s:_.n ir¡ ,lilI'L cÕiÊ r-Õ Ì:e

caused by nat:c f rlhoiogi,'s cÐris:.s::-:r g Df l:icr-itic :;€rì ci; j

cir:rty fraqa!:n;âr so ãnd :ransii_i_cnal ainphíL;c1.r r_es¡ whlch

h¡.r¡+,ì larl: rnafir: ¡,rrnerel- ccmpcxerlr- ('.jominantly araphibole

alirj chlcflrê), ,is r,;+11 e.s la;g: âmounis ot- ¡ìagt:+ri-,ê, and

i:r:i-aS:-:ìq eiÌìfu:ì+.iì Ol pyriï-+" :ph1i¿::t+, qalen:, ånd

cìr:l-ccpyri +-c" Th:-s ! nc:Êas- i:: rrìcìÇr;tic ili:;:al corr-Jrrï is
milforled b¡r q.h,: .sn.sCep-u.ibi1i*"y krg, ,,¡i:h avåragÊ valu,:s

raiiging b¿i. rqrE:n 
" 001 end 0, (JCq c,qs un'i t-s"

Area _3" : s chara-cte¡l_zÐd ¡y irrgii spitciol f,rsquÊÐcy

và:.,ì".'Ctis ::ì :l',= nãíJI):iìcso t.'h-:_crl . J S.)Èi-r :_i lil: I_ co:È ;O

Is+ caus:d by a i;ioti:e s+¡rcile schist unito c:[rpos:d.

I)r j-rrìì:*1y ':i s:rl-cr--ç :rn-rj. o:ot:-:.,, al::rg .{i-;h g j glri f ; cer-+.

,j.inouti-.-s of ,;rrrrlz, cnlr:i;eu ain¡:l-ribcl:, Earit.j:u end,



õl

trìô-rit:::rÌ" ;l .:j:l l_ :his ut-ì "- o : ?,tr .j,lli:_,'l =.1 JCI:i, j::t.i::, ! ry!

ì'r¡-j-:-.-i-I-..-:¿^^L-li/ ;:i_: o s;r11L:_,,-¿a cnalcù1,)y::::r ll-::i:ot:-,r¡åIìJ J11:]ì,::.

cccLri- j-ii s--rì rq]¡ i,; su¡n,r.ss:-vË zo: rs, proiiijcr-::g t_Ii..: c.l;s-;¡¡/+11

lijqh slacial .rr.ì:jEr.têncI vârl-a*:icll in i-h: ilàíJÌìêtic !'l1-oiilê,
This ef f :ct irì particularly app,1 r+r:t ,j. -_iì:-J pari ot tlie
.:a¡-*ì ¡¡ .--rF^- .l-h ì CV:ji.bUI'd._.r i q ¡r.,r:... -t,i r, _;r.¡i r.: ir tJu-: ! jJrl!ia-jt- _: (ì J-u; :tlir:9 _,j,L!)!!-g CrZW:il:ì

q.-Ë/ì ç - -.-r-ri-¡ L':i--" Suscêplít)il--i'cì¿5 fOr tliis par: of the s¿cticn
â¡È c'3lr"sistanì: l,jiin :þ* cbs€rv,¡-,al masn*î_l-cs, .,¡rt-h vaiues cl

",i'll145 cqs urìjts"

3u I" 5" l+ i'l aqn:.-_ic Siii:v+y-Ccf .ll p:cirÉ,;ry

Th': rnañu:iic slrrvsy r¡ t,hË cci'=r ar.¿e usecl a 1l fcof-

siatio:i : i¡:ervel-,o:l -,hri:e qrid 1r¡¡es spìcèd 150 a¡l d 10 c f +*t
aÞa::i" xacl: q:id l-ine ex:t= nci=d io: z50J f=+r i ¡ e norî_ilr,í+s.-
*::-],' ,li'-^^ -L --=LrJ Lr;-':c-!r Lrlis i r- L)v;rbuid{in c.ii thrs property ,,jas qurt+
-,hj-ck {1¿C ie.::) , ccnparËi r.o:lre S,rlfur pr-o})eriy uhiclr
av+r4gêri 20-5'r-ì t€.--t, Às a r€spl_*.r ât:ir high fiec¡uency yaria-
;irns uit.¡lin irrilividua-l- unrts l¡oul_,1 l¡e a:t¿nuer:d" Lizirolc-
qr:s i: ll: ãr3a i{,1;: ncr very na gne.._ica1ly _rxprÊssive y âs

can b¿ se:n by rhe suiv€y râsui:s i n append.ix (B) , :1t E

'li¡-hÕ1cgiç5 ccnpiisiis th+ magrìei_ically tlai eìâa sltÈì:,cl:ìLÇ
flcn 0 ,¡=s'r- ro anr¡:cxi¡ri ately ITrJC ,rfÊ5t co:rsist oi^ <trtJî)Tt_2.

¡¡,--1-i¡::: ¡i li-r-c :¡l-.i,--,,*,: r:- scnls-_r and b:_ct-- i: s+:1ci:._ sciris;o
rr:iihê: cf r¡h:-ch colte:_n a siar;iricant inagrrl:ic compoîìÊnt,

es siror¿Jn ì:y thr crJ:i-:spond r nr;1y lor+ susc;pi,i bii j_-_y valu+s

{" c005 cqs unr:s) " Th: 1ûecíns'Licaliy âctiv+ uri,-r c=qinni_nq



rorlEhiy e: 1'v c0 i{J,s-r cotsl-s:-s of I qu¿,i: :Z sË:i:ic": te !,¡LC-¿L+¿e.

srj:ìis:, iJ!.: ll-, c::l¿':s :. si(rnif lc,i:,--lrrr .1ctÌ1S-{t ltì\_Jlì.Ì la:+

Ci:.--:,n:. f i..- liìaijll.j*-: tr- jq l.:+ J:-ai ::{-t :n,i ltru ia:S *,o i:+

cotlc.rìt_::,it,ed r:l ïilì i lay,;:s thf cu,.J¡lÕ,ui' t_lie rrlri i" Tiri:: lay-

ìi'd chir-¡c:'j::s**j.c or --i:: mcgr.È-*i:+ .s r.rsi)cr-s--l;l::c: *_jr+

s,uo''- lii¡lls së;èl r-Iì:h+ -rusc:p,rit;:-L::y *oJr H¡i3ra ïh=i.= ihe

in*istt::n'.fn: îias madi: ciìrecr-1y cr e sì¿Lg:r;-_it,, coricÊIl*utaîion.

Ab:up¿1y ¡ 4z th¿ I oçer ccntact -,he inagn+ti:: cfJrlt.êni drops

rapidly and al;undanr: sul rid; n.'lì::ålj-zar.iön ccnsísr,inc of
pyi:t+o Sphål+r-t-:r 'gaI=r,,-r, e: cj cÌ;:l.Copft' .-u3 b_-g:nS,

c¿

ûìl :ach cf ri'r+ r- wc nassive suli=. c: prcp+lt.-i es €xanined,
+l- -. ¡.1I-if -.ntrl: '1 

;:rr-sl-r.je niagneiic mËahc,l riJas abl- ro pir:pciirr. zcnts cf
sulfrrj': inl-n+ral-:z:r-:c¡. h'¡ e:-uher iu,li¡:c; oi d:-r¿ct in=anso

TÌ:+ s'¡lf id+s er cof ¿¡ 'de rè acra î-c ,b+ ,l:*"-:c:+il :_ndi r.:c;ly by

t.heir asscci at-:-or:. r+ j-t ir nagr€r-rcalJ-y ac-,i vê rocks a rong f,he ír
cf,n:ac:, i;j ìs+;âbl-:-sh,:i1 by or:-l-tirg. rf lhis iren d r_s Ëounci

i-o be con:ì is-"1r--, :n=t ÐvÊn t i.-rcuqh ihe;:: is no : rr tinia.te

associatior of tnaÇâ**;ic ni neia, ls '*i:i:. ;h; o:ç, its r.;cÌiìd mev

b* f oll-ot+.ril usr ¡:E :he rìeqne trcarlv acrivÈ b=rl a.s a naikår"
Àt +-he sulf ur prcper:y +;he¡e thE::e j- s an r-ì:--iflrâ.*uÊ associ a-

l:-':n of neqne:i--;: arc pyrrhciii,e v¡i:h th"; oî¿î rhe sulficl;s
ïtì ey i-'e l-=iìc:+d ci:¿c1ly" lJu! :c :)re consid;rable r1 ;:p:Ìr of
-'h-= ovÊri:rrrden, tl¿ì rrtÒr+ suT_-*, 1_€ li+,holcgíc*nar;ae¿ic eftecrs

^1, -^.,--^rJì:? ctJscu:er mt"Klt:g nr egnÈ:Lc :v:iua*-'ion i:f litholccjles in

'-h:: r)âr-:icur:r' íìr+.1 t:I'i--ett 1¡+, 3i:--:;)uùlr J:.oad r+iar.icn-s

t/:tÈ 0l:sÊrvÈd"
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S U IY EY Iì'IG

4,1 i[:3a!gç::aE
J,oi+ r-'veì- (1ess t.ha::10c nei.ers) neiicoirl_er-bornË mag-

ller-jç suitveys ,3rr beínt ussd nr o:: f r:1ue nily by n:_nl-i1 E cotn-

¡¡¡'lrriC,q jn rì.-^.. ^€ :,

suîvey. The suppos].::-on Ì:.as been ri¡at t.h€ gr€atl y ir:creas+:d.

suivl:y s¡:+ed 'dilr a_i_10w mr:ch ler-.gÊr 1_racis ¡f land rc b=

sirrv:y:d riìiìg:j-r--lcaLLyo .,r'hil= -.h; iniorination cont¡¡n,_ of *.ile

data uôu1ü dEc::rs,: o:ly s1ì_ght1y, Th:; t-i;s-_ parr, oÍ ih.:
suÐpJ.ji l-Ðn rs lru=, âs^ larJ:l: t*lc:s c*- ralc ,¡culrl i.;ì airl è

r-c bê sui:vÊyêir anc p::oc,:ssec u-<r-nq ih: I¡¿r¡r iJÈn¿ràt.icn of
t11r;i:-tl ar;bcrl+ n¿r.gr:1:L1 mitÊ:s, lnG ür.:à pr-ic:ssinE units
lìDh' on rh¿ nar!(++-" Th: s:ccnct par:t of ih: supljos-: ti::nu that
:h': i-lformal.ion ccîìr-ent- will be d=c::eas¿d. crrl! sr:_ght.ly 1s
¡.r! +h,"^i¡'Jr:i-;.1:" Error may r.¡e ia:roducec i_nto lii+ aÊromaqneric
da:a a+- *any pc-- ä*-s ,Juiing its correct j oii anrt subseguent-
pilrcÈss'ing" This chap-tel ,aÍll cjeel pil_marrly u¿1th i_he srrrr
iai:oCuc:d dnltr:g :Ìri: collec j:i cn Fhas+u çor+ spL:c1f :-calty it
vj-1,1- dca-ì ?,'iîl: -:h¿ a1:as: r;q er:Õ:: ¡na r=sollt¿l-on 1¡ss r-jìtrc-
duc:c by lnc'rri+ct-r-y chos*n f i. gi.*- spt:;r" f rì,ght l*vs1, or
äìeqnriîcil,àr4r cycl¡ lg l-â*; j.

L-hai;re¡

¡ìX il0l"lAiì ¡InTI Cl
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4^ 2 iI3Þ9311 iåeliig:::I3s
liany oÍ -,h- 9.1 -;lìs g.:er¡t=cl l:y *_h; :ic:;as:d Ì:=sûlu:i,r:.t

::. LI:: rc.:i.: u1 a l)-{)c.:rf s,rì.9 cápab- 1r:y ct :1= I }'.¿ n::ba:t-+ rlgI: ircn-
.:-.:.ì:-ì ì': i\¡ iì.', .ìtl jì: il:--,1 :f .h... ì,ì-rr:r¡ ì - ^-.Fi-jr ¡;Gl It:: -¿\)LL

I/!:.il:-: --h-:. g:orcqic ccI:sj:-:if-.s oi: :h= srrrv:y lrcal:-y.
Aliasi ng of rri3 '1aî-a tru¿ tc inrp:cpe rr-y chcsez: f tiqi-rt ]in+
süparltrons o: sanr¡ri.r_g i:ìr-çrval¡ {i nrirlr:p;r cncÌc¿ of maErjÊ_

i-oine:e r. cycJ-ing ::¡.¿iì) , may ¡e.sul_+, i rì m.i sr nlÊ¡pr:?iationo
i *:r11 i¡r 2 t-or¡arc false assuinir-,icns :ÈgerrìinE rnir:¡arÍz,rf-.r cn

--r:r,il<¡ r,?;.hì¡ il: â:-:a Tñ -Å-t:+.^-u ^:..:r*.r rr. q:=.jrs .:f: ãCl----Oit, eil ini)::pelllr Ciir:Sen

nI19ìii 1¿ve I Ìnii.y c¿ì.rìcê1 ou-i much ol_ Eiri= iri!rcr f lequËncy

tiìagn=-'*i-ic va:iâl'r)lly trhich has beeir shcv¡n tr) ¡e a useful_

chara{l:*rr-siic fo: c-ìirrea+_.- lçi iit-hcrogrc cr srruc:ura1
.-Ë:nis l,'i_:h.r. a,jì a:È_1 

"

comnlcn airbo¡.De ntegìl¿tomçt,::_*s .i¡ usê

a:no¡iic Fluxga-.:, Lr:c-_c:i ?rrc+ss.oì:u

kali Valci magr++Lc!nÊ::*s, SQljf Ð ma,g-

ct;lg Quanrum Inr.er feri;nce Ðerricei o

jrrnct.o:: ::fecco fr= stilf 1l t.ir+

Jtur- -qircul-i b+ coninq cn-line ia +,he

an i::creaseri sÈnso: r:sc-l-tlr-ict-i of

rc,)ay ar+ lhi¡

alìd Olt:-caIì_y

n:tomÈtâ:s (

Ì¡asç,d. on rhc

d+veIo pm::rr al
¡1,ìr frrirrr:

: q: ]r! !- 

'

llJln? ,- roù-'L.a lllas

ì:.-,.rr¡ rI
u!l

? r:mped A i

5up*r-ccnüu

.To se phscn

--- l' :ì ¿-r r
- '''s'J " t

t¡j.:lrii na



¿¡, 3 Ðig:ûåii J¿Ç.tI]S1.:Ii! (g¿ç!¡ç EåIIgf:ç II?I)
Tn rh.: S:cc¡:r1 llari'¡o;iic Fl_uxgate (T:i1 u:-= 25)u e ian.i_

^^.-r\^--! 
^E m-L-f!-r. -=,r r-u:-. UJ.irP/_'5::.!. ct iiì'l lu:.ilI :: u::in,:i1_oy :s i,J<_ll-t::,i. .r,i:ì:

Ðil.? o: fflorÈ cciis eni :-s magl.-.:t¡zn-d by a si::¿ ,J¿ìV<l Currêni
larq+ +ììouqlir :c dii v: ihe core rìiåtÊri al ir:to t_he saiÌrat:.on
---..ì^ñ ^a ¿ ¿^-r;{J}L}j¡ c: l-:s iìy.ì-LÊrîsrs curv€" if a:i ami;ie:l; Íi*1ri i::cuced
Ðy rh. cår*-Ì:r.: aagnrtic l-:-eId, 3xl_sis:+i:-hli il:= Çor:, :?_

¡;l.Jc r^ + h,\G\{i¡ur uu :-r.r= rfiaq¡ì.Èt-1z.ai j c¡i c urrrig each al+_Ernai_iÌlg half
cvcl-e, and ÕppÕses the magnÊtrza--ior'' ,Juïj iìrJ -,he or.her half
CVar-.: çhiq -'c.¡rr'l::- rñ - r!.f ç¡:o i!¡rÞ !E;\-u¿ i-Õ rri ã r-ine C. 1 IfêI'.-râCg bsf tdeeIì SAtUlatiO¡:

inlelvals r,,'ir-hr-::hÊ cor-j" âs cach iralf cyclt-, learls c:: laqs
ahÊ cppos:.ng cycl.e" Tjris {ii-tf ,:r+nc3 Jr+:w¿¿n sâ-;orat-; on

'll*rva ls cl:ça*¿es seccnd.aly vcltages r,¡ni cL àr.: Èvêïi hal-ncn-

ic.i cf rh= c1 :'v::rg crriï-iI]t" This seco::,i jra:ilonic volta.le is
-th;t s;1,.:c;-€,1 tly mÊans! of a iit-_ìr:rq sy.s-_,3rn¿ arn¡.r1:-fiedu

rç- cti ¡i:Ljy 1nC t+o int-c a rêccr:rl:.ng svstÈut" Th* nìagnel-_u,l+

nÊ *L -L,L L:itr scccnC harilonic vclrage ìg propor*r,icna1 to t.he

aml,'i-e::t. Êi-a1du provid;d --he ampli tutl+ of th: clrivin<¡ f:_crd

1s ¡nucii I a¡E:: *- Ì:a:i ; il= f-i:}d to l: nea,=ur.;d,

T.lie maXimun SÊiiSit.i vicy Ot tirs p¡:i'_ ,'S il 3têrnin+d
larr¡+1y by i: |i.: a mcunt cf lcis¿ q,r;- 3r,ì:ecr ,¿it-hin ih e corè
n¡r-qiial ei:d assocra-,Êd erscr-ronics" rdirh ;he approprrat+
f-i lt:ritì,f il3rIi¡:c n.r-È.r ^=ñ lr r-¡'rÂ\Ä- _-r J u ..v:v_..J ri\/_J,i LG ¡l r.t i :r; UJ_ìc :O I+S.; :han , C 2 ]ìTo o

7h¡= r1 -ì-;! ì c

mÊasÌ:inE only :1:; i-:.. ll víìcl-or parallel-li:l -_hè cor.r;u vh"i ch

:S ir=ld ì ìì ì v.3:::câI ilI,aIì+ hy s¿:\,")-r:i:hl:.ug rn jc:ran:_Snsô
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ì'È . !.!.-.Yrlai:-; i.-=..iu-irÇr :-.-,'jiroìrs,,: rìas all upp?i l;ttii ci s¡veial_
çi7çl-.{,/::aa', J rl:r:-,-l -:,¡ 

^r -i : d-i:rì*r.r ---.:.1 .ì:n^rr +-i l_^F^I ,^_! i^ru_r_\r .Jj- !_-r:¡¿.j *__._1 ¡_.:v1p tj.l:::s,

u=tì clul-"::3r c'rcu'--:yo ,ìr:d rìcflrj:r.g ,qu-Ðitì:ì-r:o rir= n3.ìrr

,1 llIeI:ï f .Jì Dt *-h:S lv¡1,; o.t ur,i: CV:l -,i1,. D:)ï.3:: itr:C,__.ssicl:
enr.l cprical-1y pumpÊc rrragrÈtcn¿rÊrs is i;s reclr cf. a cycl-:ng
-ì n*-+lvar i1 urJ-eg whicir th: unr-: cc_=,J rÐi rôsÐcr:d io ilagnetic
¡¡arj-ar-' cÌlv allol,i:-ng cc¡::i Ì:ucus :riclj_icrl:ig oi ihe ma,¡n*ric
!¿=I,_lô

/t /t ìt D/ìn n rl*p r L'11,¿].\) Lr !R{ClSgIOl\l li ÀGliI?ili"jE'I ¡R

Tn: uÌr'1lr-iy-n9 op:raricn or f, I'tt:orì Ì)r:c:ss:cn aegLÈ-

--cn+f-r::s h:ised on tirr maqnet-ic mcriìen: ci'prctorìs causÈd by

"-h.tr :lni'l. TF .h¡ nÌ,1!ñntì Ä;-j ivr,¡c--:,-,1i f.¿_ro i* _11 : ¡-¡iU _tJ!--, .r:= ;^tu:::(l -*C ,:l S::OLg magn+*_- C

f '+1.i --lr:y vlll- :elri å,-o allgIl -.fr{;msi:, 1ves so :irar. trìeir lìtag-

n::l-: iiìciu-r:.: vlù:cts e:= [)a:á. ll=_L t-rt -_i:l f lux I-;l¿; ri -:lì.,

a¡:¡:li+A rj-e1d" tJir+in thi.s ço-t ari zl_nq f ieLil : s rÊlTr oVÈd y th¿
prot*ls cÕm,: 'ùnrir:: *,, h+ intl-u€:ìc€ cf rha ei;i_hîs; magnc-"i-c

ii:1,1, Thi s 3rþ;3n-_ Íí*1d '¡ll-I iJ=;i=:¿ily 1i3.vÈ e:ì ori,.n*..1 -
¿i ^^ .1.; Êf,...i-L::-,it .-rltrc:i_ug tiOtn iha:. ct trì. pcli:izi:ij ff*lC" ÀS å

:È;rr ! +- -.he pïoions wrl--.1- piec3ss a-bcul :ir= ainb,. €r+. fi,rl i1 vec-
-'-cT al ,:r l:+qu":ncy rËrr[êc ihÈ r,airricr,- f::c1 u"ljcyo i+hich is
d*óeld¡,ni on -'-ce s:r+rrgtli cÍ *,he ¡mbi+n: fi.¡td" Thi_s pr,]-
c¿ssìor J:rr=:.i.11y j-ast,s fo saveral s*ccilc1s, decayi::q ã-u an

+Xlra\::n:- f l ;å:rl rn,ri ji :-; tri :. I^s :h,= DioîJL= !-,a;c,.]ss, -_h:if
nre'.ln+lj,c ilìc1.nûn+- iniLuc,:s a sut all_ q,n..t in ih+ prckup coilu
:çh:-ch 1s ffio1lll=d. at ::gn: ar:gl=s :o *,Ì,=





?o'la::'z:1.a Cojl. Tlré', fi,.:i,lr.t+nCy of :¡,:-:; ¡inf ¡l-.1_l bil $Êastrfed
hr¡ ñ:: r j ¡ ^ -; r ! ^ - .- * :r,.y \J-;-_,r:j u*i,-.u_:s _,)- :i:'li:c :-n:ì:vi-ìl_, lii= I;rrg:h cl :.'.1:icLr

rì- - --*.,nt::; -I -, ;-fìi-:-^rr t. Tq-' -'1::i.r¡r*:¡i;') ^-l:; -ruçu:üLy !,L -, lle Í:+qtl iilcT ln.:åsrlilê:iììëIìr_" Thi:

:-J-el : jlC Vâ-1 U.. irì C=--:I¡ì -inÈr,r ìjSt:ì,J -.c.-= r::iatiù.. l=Kf=ø

'¡h.:re T is the +-J--af ti¿ld s:!enq:h m:asu:ic i:i Li," k is e

-,ln:i:rn- ^--,.+;*-- \-,ñiL-\r::;L,ar:- _-p;"]Sa::-_:tì,J ¿X.pl/ gyfOIIü,Jn,:tiC :i:i ) Of -.-.h= pUC:On,

anj f rs t-he pl+cess'ì cLel frìourtcy,

rlÕ

?he pE:fcrinance of a I;rotcn Dr:c_lss-i)Ì: nlagn+t.oirì.eier

d-+grad":s consr"c.*reÐ1y in tþ* pr-*,3enc:] !j: a st 1O\\(J nìagnetic
qrad: +:t., :s pl-otons in diti+llstì: sìct.i Õrls Lìf th.Ì Srirlsor
Ûi I 1 ,ì i ;¡-^ -.-.¡ + .{:r. - ^!i ^ h^ iîrr.ì i/:€!/:isÐ c.-. o.'I.e:-:11 L ,-l.;uì-I.llìca.f -:s car,l ,::ng Fhas+

iisici:'tr'i oll an lh,: ou:put signal, Tì'r;; mi3asu:;meni í::rervals
currËrÌry in .]s= ra ng'.1 f ¡cn .5 ï.c 2 s::oi;ti.s, allor,iing
s:nsii.;vii-:es fr,:in 1c n1'" -io ,1 rT. rn bc echíevècì" Th=

na;rì aiivaila.g; rf :h-is -,ypê ct någ:lr:crì:-=r Ìr3:_ts q::arer
s=ns:'t-i_vi:y ani -,-ot_a I i, +1il nre asurea€-:ji.., allor.+ing cperat-Íon
1,i-; -ha.i¡+ ñ,:c.{ a^- *! ^L,- -_n: 

"ÊtVO.-Citi_+n+"ru.J m¡chani-slirs of th+
t'l rrwõ.r- a ¡l:¿¿ ¡^y!¿ "j t -ti r:Ë by rlçcrëd.sir.g .i+*lì ciJ:re--:oI- cos-u. lh: rnli n

cii-.sa.1 vêntaqe of '-h r sys:?n is i ts ¡cliancË orì lcng€; cycii ng

ra¡-Ês :o maXi nlze IÐSolu:ion.

t+ 
" 5 q.gi.iç¿åLI !!!! t{Äci{ Eroi4[rr!

The op,+-icatly purn.D+d nagnetûmi::,Ç;¿ tigur+ {27 I u rõ1.,_:s

o:ì;:rì:gy cr-ttrl:rrcê-.= b--lr'jê1jì ihr-:.: orbi:el l;vrls l,li:l::n aI)

¿ì.¿Ðr'1. 'lhÊ *-râris:till oÍ an ç.r'i¡¡:7j-nn f:cn onà.€nÈr:gy L*v;:l-

t.o anot-her n¿ìy lak'+,rlec+ in largi Ðr snaìl sÈep.s dep*n,Jing



t_)n aì - :r-,:-^\t rr'-.. l.--^l --' ,- _ _ Y J { v 
'_ 

_ r l_ j) .j_ a ,

,: h.,r;- f-.ì+ - rn._ì?- /\^^i!* j; ,LL\j.: ,f -.t! - :ti:¿\' (ju(jil. 1

:llaÊinj.:n¿'-)u-¡ -u:rj.. =_:--,--qy, i'l_lj

-:ì--ì+-= å ÐirO-.Oì'r CI ,ìn:_gV

F,u

El-¿ct.:cn IIinsi+.icr'¡ fz¡m a l-o[,J i_o

I rc[l Ia:r-i:d i,j-::l lrnftors p)5s,li*q¡ilq

+*- --..l ^.u:- ._a::--i-:-Oll f:Cilt ":ì. h"qìi -_: A IOi.i

tq :mi+* i lrr¡ -l^.-. .¡1.:¡.i-ra¡JJ f

it'=lg'¡ slìî a:ì" ald cr: i ci i*hÊ r,'qrr--,r 
=1 

-=:.ty s:e:.ìs, r:qhc
ïJill ir-: åì'iscr¡€ìcl as Êlec;,,rciìs aL-È ra,isÈd froin stete Ar -r,o

ll"l" Th:-s eì.¡.sc::piiolj of enÊjigy sìrilsê,JuÊnily r+ducÈs t-h+

anounr of li'¡i:-' \,¡hrch pãs:.;Ês ihr-ough in*: ebscfp;íorì cêi1 by

es nuch as 2aiL, rlec+-rons iìl o. lie hi-qii en,êi-qy stat_È d::o¡r

bar_-i< rLì :hÊ l-ol++r È:ìçrqy siaïê Èrni-rr.inU ligli.-,- in ih e pro_
c;ss' Brrt th+ elÈc:rons may dîcf, haciç r-o sr-et¿ A.1 0r A2.
¡'. Ìi'Ì: ¡r:^-*ors iLrcp to stare L1, thìy r,¡irr be ¡aisêd back

+,1 El1 1-"-!r r:'1 r-y -:r€igy âiJSOrp+-ic¡ì ir-cn rìle 1:-qrt sot-lrttlo rr lhe
.) -^! ì,) ¡L ., r,¡i ll ::r,.ì ;^ _.::,rì1r +!.,-..¡:¿:L,..t ¿rL> Lii-U9 fÇ i\ro ih=1 w:J_.¡_ _;LtLl .-..) _!.,!r¿¿¡. u¡¡ç_!=, S,nC+

th; I j,r,r.|- r¡r

baCK i1 t hrjiiÈ; s:eì:;u Thtr"lC:Ì, f h:,7 I p_iC-r;:i:eçc Ct

-'1ìc:.rcììi rli t r b: at- leve r A2, enc 3 ccrrè:Spondirigly ror¿+r
p=:c'iniage I{ill- l':e â-c 1t3vÇ:l_ A1, scr *.hat rhã light sÐurce
has eff.eciiv-:1y putÌip?11 r-h,l eleclrcxs fr:n j;vîl À1 ic -A2"

-fr, l-L -
-1 .i, .-rÌ pfÊs€1ìCi3 Cf. an anbieii nì agt!)-.-: c f..,.lrl , ¿n crbit

ínay coltain slign:-lir di-:LiÊr*n: =Ìlçrqy 1*v¡¿rs d:penili.nq on

til; orirlniat: on cf t-he clec'urcns spi-¡r ¿¡i:ì i+j tL rêspcci, to
r:.ira âmbreììr. fielrt (fic¡ure 28\" Th+ sirongÊr tha anbler-u
-1:; -l;¡ !L--rr;rrr, ritî :Jrìå:ii l¡ilI b¿ ;he splitt:rt.3 oi tìr:s:.::rcrÇt
l:v:l; (Z-,lmär :tr:c:)" If e tuhì or gas l-:l çxl,os€.d t-o a

üìoiìccl¡rona:ì c btain Hhich has a f r+gue rcy corrÊspcrjcij_ng
1\, 2 ^+ i \r + L-t-:it- '- )- { !L) !,rr:- Snetgy daf f e rçiìc.È irct w=¡:l on:-, of_ thê l_o,ø+r
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-Ì:l nl'l^ :-l:¡'lÈ:.:s li

C):lS j.i: .li .t .iìCr, CCh:J:rt a.i;C

aíì ''j :: I r. rrj -: i'- e ,l c r¡: o ï

l::llti¡: cI Iui;rl-iu:t qaj :t,

12

aiì ûpt -:cally ilunr^ril rnagn+tctìl¿ler

l:q:r*. scìJrc)n .-rìt atjcr'þtirlii =î.LL,
r-h- cCltfrt:crä1 ri. :s .lsì : -:h::

!'r.-.. ã...ì^'^r-.i j r-. (_-:.i-'" lL:a I ì¡¡i.r*ij._jJL. \/=r_s :!j= r*yr¡!

iube cf +-h: "saitr,f gâsr an,;uri:lg

pi¿sán t" T,h:s r,ilv =1er.q-.h is

prob Iens u arr ci

-- g:ìd S î.û t{:-.. Ç ri

ì ^ - ^¿! .t L 
=: 

llt:, L. I

rsliance cll a

sènsj.ii vi ty"

sc:lrcc cDnsisis Õf a iiea:¿d

-ih + p:)li3: ï,;lv;l-ìrg--it rs
s;lec¿'j.i bv m;e,rs of a higìr rÊs.i)lu11 )fr -.ilr:ip 'y¡ìr:-ci:

Êrf.ir:.iv-:ly f ilÌ-rl-q all- un1,¡ani-rirÌ freqrlÊnc:--:s, arlor.rrtiiJ cniy
*-h+ t::qui:(ly caDSr-ng thê À1-81 stati ürìììÇ= :) iìãss
Thrcuqh " r1 phc*-oc+1.1--f eedi:ack --ysi:m v3. li:js rh,3 F¡ to

nain:ein lneximum ebs{)rpij-on H:-tlii x tilÊ c:11, ldir,. ch -s *"hen

il+a.sui':3 
"a 

. 1 Hz, eccuracy" Thir_s ,errcr,¡s â -r_of-el f r+.1-d

'È5ü1tt:is¡1 of eppîoxj.nìd.r¿Iy "û1 iì.T""

Tl:: fnaín acvat)lagÊs ût- ¿nis tTp.:] o: s]¡s.-.,eflì erÐ ebrsciri:+

ti :111 rn*esuri:n:n; o r\a calal,.rati ct clt q r,iCiÈtìi-

ir:-rlh rrsclut:_ifn" Th+ nnan dlsadrrantagr: i+hicir

h:.iv'ly age:;-Jr lh. sysr?[L , :Gi)-JCi-a11y

aÊïcnegn;:-i c surve ying, i 5 it-q coniinuç,1

fr=guelcy nÊa:-iuren+ilt lntervai *ro ech.i+v¿ j ¿,;

4"b åliå-SJitg J.I :\EEeSAC.llEgIt !èTê

Tl,e =ri_aJir,J :Íf:c-, may alsc i)l oi:s::v,d
n:-ric ,lâ-"a wh.- ch .ir.¿s b:en pco:1y sànplf d."

It" i3oanil C e .lre ccmpu-,,.-5i cc¡rtorirerl s:r¡rnrnt-s ol:

:içl--ic gL- aül-ctr:rsr su:vey f lo¡,,n ei 5Ðt) t J:-: alii
5û0 Íoci I;-r",: s.lactl,3, Iacli ser;il;nl.:JV3:s ahr,

ai'l aÈr3[iag-

Figures 29

elt ¿+r"i)[ìag-

ruC a, i.Ji'"h a

SamS af*a O¡



Ìjr' =r1:v:v, jll.ir* Íii¡r]rc {C} -vjaS .jorlr_Ju;:.i usi:tJ ell -*,he

;.'rY:.t-1.=i,-t rli--rn r:gu:: {l) tcc.S ccl):crr::d t:c:li :V.;¡'v s+cci,l
iì..rr.r+ -lj:,_ 

^-lr¡ :rÄ :i...,.!-:9 ir .- :--rj.= u:,i y t r,!,:0 , ' g urÌ (Jt) ','jåìj contc 3:;c f ronr. êvrlrf
:-r'rr-rril--^:Lr:t:-1.-:r r_L¿(tjl-. 1i:::" .1 S: l.ìsUI-_, f:;11_;5 (..r1) a1-l-r:-nS;èìl:
¿-Ì. - ^.r.1 ,...,-,r,--i.i r;ii3 lr:O,j. lct aS l-t þIoulc àpi:,i: if *,he Surve)¡ i;aC bsrn
rlD'Ín a*,, 10ri3, ând 2aÇ,] foct ri-ne spaciilg-s r::i)*c:1v,ary"

,1r:r¡rr:,: i¡,) cI:.'il y ci+ncr.s-_ra:ìs i:h.¡ ch j.racï+r:-siics
assoc'i ¡t+c ''ri:h ulr.d€rsanpl-+d cjata e LT\ th+ f orm or ,r¡)ota-r-orl

an'3f[äl i e-r oi' rr ilegnet- ]-c bouciir:agÊ,r, Tì1:S :yp!: of paircrn,
cDnsisLLr!{f of ã p,rl-chr+oli{ cf slighll_y eicnrJa:e ccni.cufs ar
r:-qhi ãnJ.l_Ðij -_i) --l:: il:_r-¡;r-_ 1:1.--_-su trÌâkcs i,he t)cor quali_+.y of
:h¿ r-l .-¡f¡ rlt¡' i;: rhr¡:í\!re 1:,r,¡>-,. !:i ^\ij.À!a yuri-¿ ,J.Llv¿,rir\>o ,-iqUl.+S (jjrC) A:e nr:t aS ObVfOUS jn

:h:i.* Ìì...-.ì::nî.t*iíln -rii;, r¿¡r=*À ; +..)-i..) :-:._.L,__Lj:ir ..J:LjI :t.yL!u (¡G.-.i \iUtìIl-_1ro Th¡ CCA:_

Õr.;s oi i: gur4 {ts) crcss the flrErir r-il.:s e:. .siiarp âiEr3.q,
anit have ,1-=tinit,.: €longarÇ trêr-ds, f -:¡t uies cha¡â.c-_Êi:-stic
of u':1f satnpl..d d.a.:cr" TÌ.r+r.l:_s alsc a v-:I1 ci::volor¡+i1

:rÐuqTr' ci'os:SCu:tiilg ih= naqnètic fabric Df -;h: ei=es Ràklìg
l:_ ânnl_ìr :-- _ì #^^:'- .¡l,p¿f,.- ar * r-cd--L IÊâ-çui.Êo ,Åcw=vèî ? ì f ycu asst-l ftÊ :hai
frgur-,,? {C) r havit:g ihe hrqh=s-u sluìÐI3,1 =:rs:-,yo l_s si:lor,rl_1lg

+-,he r'lìuê irìegÌre:ic p1c:.ur:e *,-h.en :he negrì.ìi-lc tr:ough of f i g-
uI+ {ß) drt;; :)Lr*- îxr s:" f r rü-ìti:-y --},:r3 ¿,:: icrt: lr:lly
prominan: :rdges s+paraied by tiougìrs iInn]-ng epË,;cxi nai+lï
15 d-lg:.;Ês Nn " LCârl-T â-ç : r Çh;-* ang l3s; il: f igu,-= i: t¡) .
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v5
4''Ì -uruÀri çq{i.rÐ:JåirQr çr Êrçu}Err!*rL i,rÄLìir!11s ÐÀr:1

i5' ro:=.-r ¡f :iu¿c.ai :iialrtr- cl , l¡.r_:clL .s ; lr.-l::: i.r
¿ i rôìilì,f 7: ri:: - Êì!*r¡: r¡r ¡,,,r..__vj,r.:1rrrj..Ll-"__j¿_v_.!_..-r), c:l'd ,¡h:Crr :lak:: -.ir¿;ii :j.lì:"CCcJ):_1¡rj aS

i;oIaç,tri::r,:s fcr g¡ou::d bas=d na,l::.:ï_jc St-tfv_rïss is tx cûl:-
q:rì-r.rhl= :mrr.lciienc¿'uher: see.rchin.l ior sr:uciurcs of srnair
diin,.: ns:-or {'i-ess rhan 10 f er'r) " ,lo d.:r.:rin:ne r_ie lc::s j,n

spac j a1 i',:sol u¡ i c:l rluç .:o err i_nc¡eas+d obs+lval ir¡n 1+ve1u a

coillpìltLer prÐgrãin Ìras:d cn a n,aï-llemai-:-cal il-1*uer functlon
r{.:qi rr*,:Á \r¡ Tu-;ù¿v--.-.,-r ;rJ r.s1| {appelCi x c) uas usel, The accur,rcy of
this ci:niinuar.'j.on procÊss l,jas v€r.i f:-;C 1ts.:n,.J lìÕrf_êl ciata gen_

*ir-:'rJ by aI: Ausrrai'an prcErar[ bas*,-Ì cn Tari,rani?s i,1 ezhod

{aç'p+nil ix D) " Ta: iJrc.r.ilo l-e r¡r:r- rrì,ìqnet.i c dar;¡ üsr-:rr f_'ci: trris
1-Õt:-;,1 tt¡ r-i nnvurr'-*i.ruçL:u1i i¡iìs ''-ak:n fi:cm tpc [,å.gnÊ-_:cailÌy activÊ ãrÈas
su:v-jyid 1n ccrjuìrc:ic;: ;;irh t.h.s :L:sts,

À¡+a 1o js locat-:rJ nËrar i'alco:r Lak+ in no:'r.Ìr,,l,¡S-;*rrÌ

On--ai:ic" l,ì+cloc;ically" (se: cliapr,"ZuiirS" 14) t.ìre al;:o ls
char¡cl-erizeC ,¡l glon.i ric guãrr.z pJf pliy::-+s l+nich er Ê

ilr-,r'¿'i i ng naf r c volcailr-cs af andr¡si-"ic courpcsi_tian. fiag-
yr:* j^ 

-^lì -! -ri€ 'I-rL L"!LL'= -r alcaq :hi,q inr-nçra1iz+,1 con::ac: is co:isi ,l_.,ral1 e ,

i:anc¡inq frcnr lot{s cf -6000 lT, ,_c h:_,gh zcn:s of +5C00 n?"
abor¡e'xackground ti-gure {3C),

ii qr1;; (Jrl sJ:ci;s t-he co¡lsi rie::aor,: rc:i:i.u¿it,ion cÍ th,:
meqn:;-'ì cs i-,- e 511 fcoi obs+iva-L:-onal_ 1*v::1, ,,¡he::¿ l_os valu+s
LD',J i3_ngÊ ilÊ¿'üJ¿ì3 -:jLìû ¿o -1C0û ûtiou tahiL¿ iÌ:: posiiiv-:
ar;as valty h=-'tdç+n +5CrJ-+600 ììT,o It: å,1ür:i::ir ¡h* 10ijÐ nT"



qtì-r'.: 'r::'r -À.=;-..ì-:Fr :,t,:= îT ;lr:. .r:.ì.1 ::,, I-. ,,.-..:._ ..:.- =;.)_;_,1 :\jtj;. .J__Io _:..LL.) j,_L-t!:l CeCK_

all'^l:-' I J -¡'- Ì -J!vr-L.r r-vi¿sr Tt :Kr:q :1-t.shc.1 :- ¿O'.:=.1:,.)r)sJ:varl.a. e: tiii.s
¡l *i-tl.l: 1- -.t,:, 1 llì #¡,.rr -..r-; -,t=-i r,, ì :.rr-l /::..r.,_ 1 r,)\..:¡.: tJL. .:_tjtJ... LUi_ ._-.tt.;._L._)-- :,?v:r \j-! jl! .: J:) g

y:iy l:--ì.: ;tl:r--::-1^ '.^1.:{- r.r ô;r{._-r,-4:-' !:- ,,¡ü.1 ¿,!,-U !.l_'i. i)¿J..J_v-.t itl: 1-l *:i:.u 
=XTf:-litl

=':"-=iì-1 liior, crú brcrcl:llr ng ct *,iì= üïìrrîì 3.Lcus :r:1 3s" .Lî- -;'. s
rlt.i*,,.1- r^.--d'r -.j.-rr'r j -.n= ioca:ic:: Õt il.î ccr.:rc-_ . s .¡c lLl d:.f i:l;lo .:

Houlil p'roilebly ,b= ijì. s*-qe il riu:itg :h: cÐursÊ of. .r_h= suuvey.

7(t

Area 2 L'-¿s orì r-hÊ i{ai-îãqani Lake rlj_,':s, :.iÈ:_; i{,Junr.âin
plope:ly :-n lhi: YuXonn Gsctogicell_y :Iiis ¿lU€a coì;S.i sts of
w+a,t-heIç-,C plut)rj-c ;fllIeì ii, ,,ï-h-ich ha,j bÈ.:!iì f ail 1t+ci anij mj_n-

+:lriz Êd by c-iJiir,E:iî--..0 spi:l.J--=ri ; :n gals,nlr ¡.nc m3.gll =î i*,.]..
i-iqu:ì {33) srrcr'Jiì i-}r= .l-:n+ lrrijj rr;¿r:st iûaJr. -r.Lc l=,, lief i;:
tìr: ¡-J: ;^Lrr= c--=d r r\i v'ng sriiace valuÈs ranging f r¡n¡ +4ì1 0 to +.1 {¡il 0

:r-f ' ãbov,: back-grcuâci" Àtt=nuatlck at :hÊ 5c f oot cbsåîva-
raon -1 .-v¿l- {f igure J4) n f s conslJ¿;¿,bl* for -,ir* siralrcr,; +200

t'': +5til rr. rsgicns, 'i::oppinE tiLÉ¡n b+roç irackqrounci. rçvrrs"
rÌr: c+rtr:ar encinar-v is ^st:-.1_r rlu:_t=- vi siblÊ o ilrcpprnq rû +5tc

^Ih'I " ar- :h* 5U f oot cbs*rvat icn 1¿v,:1, anij ic Z5C ri,I . aî- t hs

1cû foo'" I'":ver (tigure 3-5) u Fc-ssibly r-:rc.. cair ng e cJr.arer
deptir ÊXì::nz, ThrS a:t=nueÌ-1oF i q n/ì: +nough tc ilf O¡¡ rhe
r':qicn belc''i backçround r+v¡:l-s" fl3krirc¡ it gir_:+r-: visìbl_+ dur-
ln!] --,iì c)ur.s-: ot *-l:a lr.:i:_ccF; *er su:vly"

T 1..-.'. ii.= ircrio!./nèss of tirê f ,:ã. 1.'Jr,is ir :--hi-s altÇà {l*ss rha¡i
f ='::) o g::a.+-J-y incri:as+s rher l chanc+s cÍ irÊ: Lg inissêd,
rh* h.*1icop:Èr spaed vÊ:sus s:mpli;rq rc.tr: ûf th* inlglÊ*

JiJ

i_f



77

ion;:,li is ii),J I:;.:qe " ,1 r/+L-T . trljc_r;.ån *, cDrìsi Celãr:,ciì j_n

ll'¡¡ r--..Ì..:-n ì --. +h: l_r,,--L'-irL!: -...j:;!t.s :i. ..:L- _:i:tj:-i: AÍ î-iii CVC:¡.19 :.1.r_:S .3. 1 *_Ì:+ Vi:-

'clls '¡¡ ;i.¡iiirctn3*,i:.: --vI)es {s€= :ì:c;i:ls !,2-4,rsì " ri::l.t _-hrj

i):'--íl--ci' l)r"c¡ssr-c: e::,j. th: clri:cir- jy rttrìir-..i ¡r;¿{:15 :ijry ?r.
Fr:¡rlr:n/ì\tr!-1.:Ì Li--!Ç:1 i:iêcrSUIèm*nl l-nt.€fVe1s Ot ar 1+aS.*_ J SèCCnCl tO girre
rl.- 1--..r,r: -; ¿ -u:r= :. -..{u_.)_'.j Sccu::tcy. Fcr a h=l:clli:¿r :.Iav::J-ilg e*_ a

ntininel i.aî-€ oi ó0 nPho a clsianc€ of Bu f ¿,.:-" woulci lie -_r¡ì v-
;rse¿ dur-r iÌg ths 1 s;cond cyc.,i-:-ilq i¡rr-¿rvar, a ciis;ancâ
i+xcçrèd 1ng the obsûrvêii l"Jidths of th€ s.nomaiy ä.reas ar rd€l_r

lrcun-'-ain bv qi€ater ib.a:: t'1À¡ c, ?hçrefo:es â coiìt,inuous or
iluLìs1-c cnt i lìuDus ( urih sampJ-J-rig i:l:rrrvars nr .lch -Less .,_har onÈ
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ÐÀT:i ¡'ORi',i (1 ,'2J,FC¡tt1 {Ze2} /UH IiO}ìr ¿+HiZ, /
Ð¡1T;1 l0Rt't ('i"J) oFOI.I ,r:{2 u3) IUH Tûr{¿ilT,\L /
ÐÄ?À üJÄ,rì,lBrHC,tiD/111 ,1d" o1yir, u1LlA/
TlÍì-E
:L\ lJ - .)

-L Y lr= i:)

-i 
l: l'l ='7

YOFç=O ô

1t lIÄ) (IFü,51)1] {Aip¡iii (J) ,J=1 y2i))

IF {,4LPi{Ï (1) " rtQ" Tr.ìi:i{ll} cC TO 99,J

11 IdRITI {iPn ,502) iAJ,Fii¡! {J} , J=102C)

liEÀD (I¡Ì.D, 5C3J NB,T',FrNCo SÌiìK, lriL-[i,jy tX,IIIt, ICp

14'.;trT a (fPn,5rj5) ?,FI¡JC,S?RK

i;è-Ð=0 ,C 17 4532 93

5'fÌìä= -.STiìK'FEåil

! ìi{c = r I f:lc* lìA I)

Il-5J-
11 = ì'ì<(-:(ìS (IIi,lc)

z='I,'s s rN (r i lrc )

llll=11r¡SIX (,STnf()

HC5=il*COS {S?EK}
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líj ¿!)¿ _i=1.l't B

li¡ A) { il Dr 51LrJ ;,,1.1j, F¡,lÀG/ !:.iÌ{Cu S jl}ì , I:{},, p ll_l

3J I'i¡lITi (ii'lì ,51 l) ¡tø Ìiiru ir trìii{ì y I-,f i{C, S::ìit

I.rj (I:\F- 1) 35,J¿.to35

ì4 .ìF îTF lrI)ì Ê 1 'ìì ):r:
I " t r I I -r:

35 t.lP_ITr (I::fì, 51 4)

F i,lA G=Fi'1 1G* 1 üû CO C " 0

,?Il{C=Fi¡lCjrRA}

STtn=STFÊ+1ÀD

PIII=PII-,rtåÐ

7l: l\ì =F"4 liC>i<ìTti !¿rì-ur,\'.j_j\ T. rlir_J

jlF {tl) =Il'iÀG'l.COS (RI¡tC) xCCS {St':ìlì)

I'iK { l'l} =f
f"'81-î¿ ÀlÐ.-'tr!r --L r:ii: I

il r- -_

'1CC iì¡AD (flli-)"5i5) (_rC {,J} o}C (J) uJ=1,¡ip)

1ù9 cci{Trfiun
a_ 4

tr(i{r"r) 104,1c3,1C4

103 rP {I) =l{C (..J)

iP (i) =!C (J)

T= I+ .l

J=J+'i

104 XP {r) =xC (J)

ÐP (I) =Ðc (J)

i2= {XI? (:) -Xp {I- 1} )'r¿,2+ {Ðp (r) -DF {i-i) ),r¿,2

CC {I¡ = {lP {I)*TP {I- 1) ) 'r*2/F2



or,

CS (r) = { ¡:P (_r) *{p ç*1j ) * (Dp ir) -Í)p (r - 1) I /?2
f='r+'l

J=.1+ 1

iI'{l{F- i) 1ür,n1C5, l t 5

105 rP(.1-4) 1A4.p1040110

1 1A CíJ iÙT ] },IU T

c0 T0 I rJCr

1A'a If {flJF-1) 1td,1ûT,j0B

117 CC (KI)=---cs (Pfli) x*2

CS {Kr) =Cos {:-,i-ìI) r.Sf N {PiII}

GC TC 20Û

1Cts il2= iXP {Kr) -l{P (t(Ir) ),:,+2+ {Ðp (tír} - Dp ii{.rr) J *+2

fìC IKTì =ll î

C,5 (l(T ) = ?. I

iF {r2,nQn 0 "0) GO rO zCA

CC (KI) = {XP (KI) -XP (ta;i¡) ),F>:r2/? ¿

CS {Kr}= {XP {KI)-Xp {Ì(r) I,k (DF {Kï) -Dp (i{F) ) /y,2

2AÐ cct{Tirí5E

ïl'!1=f-1

ilRfTe (iLril ,51ðJ {XI'(J1) "Dp(Ji) "J1=Kf rii{.,1)

2C2 ColiTr¡ir.r E

i{K il'iB +-1 ) =KK { i'iB) +t{P

ÐO 9L)0 1,1=1uNÐi

READ (IFlTl,512] î,rJ.9LOT,IIÌtC, tptj CÃrizl
IF {iTl,ìc. EÇ " 0) II I'IC= 1

TF{rz1,tÇ"c) Gr TC 51

n¡AD{rRD,58C} tì21
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58,_ì ronlixî{i1?}

lÌl-lÄll{_Iiì0,5rj0) {}.1 {i{1J,?1(/,1} 
" 
d1=1,tìZ i)

59i IO'Ì1":¡lT {'lrl c, 3,¡'6 " 0)

lqiìi?E (IPl¡ 1É,1)

161 ¡ORi'llT{// -10X,31HTOl.--OGtl.ApHy/I,tfGI.lT ;ìtTITUÐX DÀT t.,y',t1(tXu
t' 2 {5r{ '5:]ccÐeÐo ltx, brix Drsr d1}N,ùI1z HrrüFl?r._iy) ) c

*E iTf (f PRu 1í:û) (t1 ,t1 iK1) î21 tí.l) , i(1=1,1112 1)

16t ro'-
i']AT (1 1 N trg r5x r?12.Jr5x rF'12n 3, 5x"Tg,5lte L¡1 2 "3,5x, r12,3)

51 f*'o¡¡TINlJI

ïRrTr (TPj,519)

-{=TOIF

ÐC {100 K=1,i{LTtl

T {K¡ =¡" n

lZ=A, A

ÐH=C " 0

ñt-n ^L/ I -.',¿ u

rÍ{IZ1.i,rE"0) cc To 82c

t7 ry 4 -aLti t-,:.

GC TO 8q0

82tj llX=C

DO 8J0 ,iJ=1rNZ1

li iY. GT" Y1 (J.]) ) liy=JJ

í13/i coniitìu,l

ïl' {N..ïoL'f, ;a,0iì. llrí, EQ, NZ1) GC TO ¡1,J0

rllll,!=/ì n

i¡ {x1 {¡lx) " ltQ, K1 {i,tx+1) ) GC TO 835
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ñtlr!- / rtr.'u:"1= {X*1,'t {i,Jr) ) / {X1 (Ud¿.1}-.{i {lix} }

ii35 c,Jir?fÌ'iüri

rl 11-'a 1 / \:r,_\¿.L t= /, I ( ¡,:r-) +7ui{:,r I,Z1 {¡¡ X+ 1) -.Z1 ( ii;{) ) +,J

J{+' CC:{TII;IJ I

tO TCfJ i'J='1 ¡NB

-T=i{I{ /ì\i\

11=KK {i,¡+1)*1

,1ÌrlGJ=,1T.n,:'l ( (íp (I¡) -X)/ {tp (Iî) +7,7,1) 
J

IILPB=C" 5'¡ÄLOG { (Xp (IE) -X );i<rr2+ (Ðp {in) +ZZ,1J+rrZJ

17 t7 
-t\ ^'.tþ-Wà -)

7I{=lì ^

a n 
- 

T 11
J-I ¡ I

ÐO rr50 JJ=1".-lF

i=fi+J,l-1
4ì.f^i_.:rlÌrjå=,1i,,alJ ( {ïp (I) -x ),/ (Ðp {I) +2,¿1]' 

)

D fLt ì\r G= ÀìiG Â- ¡lN,.ì B

lliì:1=0. 5*atoG { {xp (I) *x ) ìk+2+ (Ðp {IJ +27,1)'s-,t21

ZZ=27,+CC ( i) *lnLAtìG +CS {I) * {FLFA-FLit}
ZH=ZH+CC {I) * {rtAÀ-FIEB) *CS (I) *DilLAilG

^Ì.laìì-:À 
\r4rj1-i\\ttr-¡t-{U11

í.r50 l'LiÌiJ= ILlÀ

l\'7 -T\,7 !',) t\,
'lJ-Lt!,1¿,ú -rgR (li) rt77*2 

" O'ì.ilR (i't; *7;¡

/NC DH=DIl+2,,j*ZÊ {Ì'l) '1.'¿Li.-Z, tvFHF {iil) ,1.¿¡

ÐT=SQiìT ( {7.+Ð':,J r;c,2+ (HCS+Dil) 'k'¡2+ijlSIIì.*2) -T

,{1ìITn {rpn,51 9) K, X uD Z ytilJ ,D.i t7Z1

iF (IOF," lR" C" (J3" tüp" GTu,3) fCp= 3

ÇJ UC 17Ð1 u'|A2,7 0.1) "rcP
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7l)1 ll (i{) =¡7

G'J ?C 8ù0

'1Ð2 Y {K} =l1ir

GO Til [] rJ r,

/C3 Y (x¡ =n-

8ílt X=X+llX

lF{rPL0T"i?"û) Go TO 1C0tr

lllITE (iPn s502) {AL?ili,,t (J) 
"J=1o 20)

ixåll {5ø 889) (rrxT,D{NFI;) oNFI'=1, NLi:,1) ¿Ju9 ¡'o;ffÀr {F5, 0)

B-t=FIELD ( t)

lt2=flIt;LD {NLf i,j)

Sl= (R2-81't / (¡,lZ:Hr.'l " -1)

)ù 390 iiltI=1,lii,I¡l

llI¡LD (¡tFF) =:L'IELD (irrt'}') -{Sl,',. {lÌIi--1) +¡ti S90

XF {N¡ir¡= {llf F- 1¡,r.,2

i'llrrn {6"iJ99) {Frnri} (J.1J) oJJJ='t ,iìJLrfl) B{.rg ?oF,-

il.\r{1¿?7"i^,)

cAtL pLo?{xF"Yef,rILtrf };iL\:) c c

lCLì0 CCi\tTINIln

rr{iptiill.I9"0) GO To 15Cû c ,rf]iTE(rpi{oi:5}

Fo1ìi{{1"ToP) nFoil'1 (2'itF) oE C 65 ¡Cti4ÂT{45{1it':¡ t2h4, 19¡J¡IEj,D

ÄI\i ff f{ ii I Y o ¡ tljli = u It B. 2l

[ÌRITn (IPN,50'1] (Atpitil {J1) oJ1=X o2C)

;inITt {iPì'i,á6) {y {i{1) rìi'1=.1rh*tît1}

6b FO!ì¡{IlT ( 12r6,0)

15irt ccìiTtliiiI

9 iì 0 colti r tiu x
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rigg -sT0P

')il'1 irOì¡'iLr { 23Al+)

5t2 FOni'iÃi {1Ii1 /q4}:,32i1ili'iü llijÍIirl.SIOliirL :ilr.Gi{nTfC ptû-

riI- î, / / ?-ùY s 2A :, 4 / /1

5C3 F'Opi'1åî (I10 r 3F1ü" 3, T1û, Fl rJ n 3 or 10,I10)

505 Fo?i{AT {20x ' l lHTorAL Fr LLÐy FB. c r ?rÌ Lìiri,l.*

li À S e / ¿irxu i 1 HI i{CIr blÄ'I:, C}¡ r

1I7" i 
" 
5ü Di:¿G" s /z}y.,6fiS TTt-tKIo F?" .1 

7 5H DIG, )

51C F(liìi{ÀT { I10r3¡¡10,3,I 1Cr1,, it, 3)

51¿0Fílbì¡,14T(17H0BOÐY SEGIttl,iT l\to, rt Ltrrl+Lo i_1,7H

F0f Ì\iT S, 4 X,9llI ì,t'¡I!'lS rTy,

i f 1 2, 5,4I; Et4U 14 X, 1 1 ti I ¡tütT ¡i¡.Tic}i, l..l , 1 v 5LI

Ðï1j", 4;i, 6t{slR rKr, }"7 . 1 u

25i] DEG. î//J
513 ÎCRI']ÀT(30i1 BoDy xxrEuDS îO r¡Jl''r\rl|,v Drrr F,/.1,5tì

ÐEç, r / /)
514A lcrÌi"lÀT(9Ie1llX, gY.o5ilDEPTIJ, 9xî1,,Jy.,9.ï,5HÐEFTIl, !ìl{rit,X,

'7,\ s

i5flDil!TH,/)

515 F0iìi{ÀT (7F1ti" _1,}'6, C)

516 F0Ft'l.1T { 6}ì 12.',¿)

517 roti'lÀT {F'11).3,5T 10)

5 1 B f CRi'1 ¡r T i 1 F, u /./, 1 0 X,./ il STÅTI Cl,t o 8 t, 6 HX lli,ST t 1 qN 15 fjvt RT, 
"

1 15X,5iìFtûRIZ u 15Xf 5HTOTAL ,8X u1?lloIJS IRVrìTIût,i LEVr,L,/j
519 F0ti.lÄT {1}X,l5r4 {F1 5,2 r5y;),5t/¡1û, J)
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s uBÊt) uTii'iÏ FLCT (t{-,'r,1 {y2 ,ND} c
1, ì.i "r \¡ i tl i,--{r'i.t-\ .-\:,iir _rrlrìj,., 5ilJ?FLIIÐ" C t'fiIs :iiJtiìti :Iri-' Pi.oTs t:{e

rììi - .rl :J.T¡:1-tr -ìl;q ali ¡ r ¡ Ì,ì:t..:. -.,,\j _ j::L: _./,i._. \,!i :: l__:.J j ?:ji: l:.] Ol C TEn II:'t¿t i^ii.ìi-

?'Jii, ?iì¡ oLìilfitÀ:j c't,'t'lÀrtis up TC lcLr llrvrs'iili,,is ¡,¡lD c
a^::^c.-:{L:L;55 .Jiij i]AGE' ÀI.iÐ TTJ:I] ÅBSCiSSA iS ÐF IJ,\]Lfif'ITEÐ iI¡1G.î¡J Åì,iIÐ

C ÐOi,;iÈ THr p¡li,-l.r- ¡,iÞ fS TitE Nilii:tJE:ì DF pOINT:t Al;û,TiidSI
:.íAY RI 1f5"0 c ill'-VIt;LY S?AC,ill, ÂLOil{ì Tii¡t ;",ü.ICISSA

åI]i] Tiï3 ORDII.JATE" TrJi {J5ER C

SiO]'JS ;i I.I j] TYP ¡ j].R î] S UIT,18Ln. C

'i û1

ìji,rs su3l3u::¡;;s

:ìJ]DiJLD ENSI-1RT Th-E ÐIiTtri\]-

{)UE}lIiS TÒ B, ,¡Ì, DÀpFA-

CCTT, DEF,T" CF GIOpHySIüS, NIt,JCASTLE U, C

fi'i?X'lEË DOT, BLÀ ¡iK, rrlUS

DIiT,lì'ÌSiOtt LiNX{12C) ,y1{Ì,ìp) ¿y2ti,,jp) nX (l,r?) uXX t120t)
DÀTÀ itAToBLÀllK'PLU5Tt'i ,uo uuo* t/

,'JRiiE {tt og'2C0) Np

22¿ç IÐlìiiÀ1'(? 1e,"l5Xo { }J{), CI pOI};f _c EQUÄLS3 ¡ig)
cALt ÄPiå.li {Y1 ,itp, Y 11.1A X)

cALL .\iiiN {y1 , }iP,y.t tjî ¡,t)

CÂi,t AltlÄ.{ {Y2,itp syZ;úi\X)

CÀlL r1i,iIlt (y2, Ìtp,y2Èli N)

Z1=Y 'l üIX-Y1ti1IÌ'J

Z2=Y2äÀJ,*Y2i.lIN

Ti{ f Ì{= ÀÌ.'i Ili 1 {Y 1 }1f N, y Z tl f ¡J)

1¡iPl=1rïAl{1 tZ1,22)

rF {Ài{pL. Gt.10" 0} cit Tû 921.8

L-rO 9'¿ 15 ,:"t=1 ¡ 7
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rf {(åt'!i"1,1r, {-,l c"0'i.,,¡{2-i1}))"Åut" iii:pL"Gr" {..10"i,r,k,r(1-l"j)}l}
1].t1ô l')1í.

9215 Cr-lt,tTitrui

9 21 rr Y .1 I l,l = Ytil:l >,<'1 ì , C *-trf Ì

:1 ;.1 _)L= i ¡i P _i. 1 Ç " 
,-i>:< :;: -":

i,,1?r-r]{6r9213)i,1

9'¿1 3 roÌìi1iÀT {x5x' ? rNPU? scÄtii'ìG llxPolr:Et'tr rÐuÀLs u 
o i3}

ÐO 1¿1¿ J=1nÌ,ip

Y3 ("1) =Yi {J)*1,'J" C'r+l,l

'{2 {J) =Y2 (J) l'-lC" Cl"klJj

9',¿12 cosi?IfìiJF

9'21P, SCALi= {À y,,fìj,/ ò0" 0} + 1, C

f SCÀ i. I= SC åIE

[Jiì]Tî, {6,911J} ISCAL jÌ

9''1 13 FC¡ìi:iÀ1(15x,{oPllr}iÀTjj DivrsiûNìj ÄRlt J-jATÄ ur,tf'fs

?Ii'lES t ,14)

ìtìJD-ìtÐ- I

LrO 91il+ J=1si.'jtl?

9 iil+ X,{ ('J} =l{ (J+X) -X {J)

C ÀLI, /iitIi{ ( Xl{,NNP T XXi'iI ti)

iriÊ ITE (6 o !ì 1 1 4) X:{ i'if i,J

9111 F'oFi'iÀT(151{,?/iLìscfssA Drvrsrût¡,s rÇtj:\Lu,F1C,3" rÐ,¡iT¿\

it¡i rîs s 
)

9 12C BASIj=* {yi'iI \j/iSC¡,.L8) + 20. 0

9iC9 fO !11C1 '(=1,1¿,J

{l 1C i LIIrli { K} = Do,l

i,JßI'rI #,91Ç2j {LIÌ,¡i {.lJJJJ) eJJJ.JJ= 1,115\
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?1A'2 ti)iiii-1-T{ ¡ 1,f!\, 1 Zt:,1-1)

t0 9103 K=1u120

9 iÇ3 Lil'ii ( K¡ =3LAì:T¡í

LIìJi ( 1) =)tl:

ÐO 91i15 J='l o i,Jp

1{ I =Bir 5Il +Y1 {J } /ISCALE+ C, 5

K'2=Ðn s ;;r+Y 2 (J) /ISCtrL r+C 
" 5

iF {K')-r:1) 91Ð'ú, q1'\i1 ,910t}

910f) LINE{K1¡=PLIJS

9101 LIIJE { K2¡ =¡g*

r¡(J.tìE"1) coTû e110

t¡u ITti {'c a 
tj 1ü3i LI NI

9'108 FOIìilAT ( u' rBX-u'120A1)

GOTO 91 1 1

9'1 1ü ISTXP= (X (J) -X {,J-1) ) /"t r,L\: br+0 " 5

fS?Ip =r STEp* 1

IF {ISTîr, EQ" C) cOTo 9123

:)O 911'¿ L=jaiSTip

I 1 12 r,íRITE {6, 91 08) LrtJE {1)

9 123 CC¡JTiNU ]i

i'¡RITE {ô,I1ùrl)rINF
)111 LIili (K-1 ) =il: ir6

L:!;i (K2¡ =3LÄlliï

Li:'tii { l) =DOt

9105 ccì'IrlI}rutr

Ì ¡?U¡r ¡¡

:Ìll a r-
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ûlr iriiì:\Y { C

:,ri:{ZiiSIC¡i ;{: ili) C

4.J = I

; vt) - 1/.\

2:î {l(tl*ì'IJ3t4,4

3K0=i(0+1

rr{x{Kpl - x{KÇ:)l}2u5,5

,! '/lJTrr+ ¡\i..lii,; = -r,(fË)

iì 1ì T Il i' r,j

l; Àr-

"su¡FCU:tIlìE AitÀx (x"N,xllÀx)

ÐIi{riisi0¡Ì x {iit} c

KQ=l

2-tp=KQ

5IF(K0 -lt) 3uttu4

3'nQ-YQ+1

rF({{t{P} - x{Kl})2 o5u5

4 Xi{ÀX = .}:(i{p)

ìì rt¡lliìt l.t

jMJ
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