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.; ~~~362 (.' ..AUpIO-.r'iA~NETO!ELLURIC t,1lTHODS
::'~:-;"C'i,;: ':;",', ",: ':,' .: ... ' " "

f:" '.'
',:f~ " B, .1I00ver* and C, Lo' Long*,J~,;;?~;\\;

I <.~:. i·._r~, 'i"l,~,/': .[ .. , . .

'l';'" ,"mede to eva llla to, the all:;:~m::~: :::e~~u:~:~hd~,1 ~:af?tIf;~;:::!:I:~il~S
i . ': '.C·, ;,."«.>;';';;,",. ',: ','; •.... 'I,::, ·\/,:,:{/i;·:::;;;;,}::";!,:F.,.\f\'\::!~;~:.}~:;.·'·
t '.",?ppl)caiion.,Atthat time 'Vle had had no real expel'ieilce:w.]th::the,i,l11ethoq:;·:;/;,:·.,

·t '::."~o/;Xn;:::'~J~'h~~A~:" Some prior work by Leb'e 1 [1 ~71 ];·~~'~B:·~k~;;:~~j~\~~:~iUd~'~;L(N::I:t~2:::i;,;·,:;, ;:,
l ':"<l~/':~~:~;':·"~:>',':~/·.' -,I,,; ,,:.' : ;:.,,~~. . ._.~ , ',' ..', . ':, ";':':" .~~i:.}~/.~~~:t:-;":·.:.:~:~rt·.·:~~\~:~}~rf·:~){~·:I~:~<;.:\:;;,:,.~~'I\:~~,- i .

I ,,", others [1972J, s'uggested ,that field opel'ationsmight,be':slow'anpoifficulf':"

,.,/,1 ,: ::: !;i'~~2'i:n{'~~~("~~~;~ntages of the.' meth~d.A cautiou~~,'a'~bi~~~'~6,:vi~~:t'D~;~;d'/i_~.;;{i·<f;~:"
. q . .; :,,~_, .;~_ ,~.~::\ _:, . '; <..." , ,'~. .)>~~~:}:~ ~::;~';i~:<. ;.~:{':~~~i:~;~~~{:~,\: >'>~\.y~~:' ~ .~...

1., '"d~\ie~opi,ng:',~:quipment and fi e1d techni ques until some, expe'H ef)ce'wa~' ,.gaine('
. ,I • ".'- '. ""." ,,:, - , ~, ,"1:' .... ;:.,,~,~:-:-:-> ~;"""f" : ":~'.~ .... " ;'. < ~."-~ :

witb,the'me~hod. AS'no commercial equipment was available; d~sign.an~
.... \ .....~,/~:.!(.,. .' . .c _. ',.:1. :,' " , 'i:~ '. " . I ·.;..··'o·,,<~:~·,.·~:.!::·<,~: '(:<f':<+~\;}:""" I .... •

;.. fabrication,.pf the Al~T equi'pment to cover the frequency "r~nge,g:Hi ;to;,
~', '.. ' l;Z;:r:(,,' ~ ~ ', ... :....:~::~.' ... ::.~.:-., ":/. ,' ,, '. , " . ' - .'>' 'r, '\ '~.~\» .'/'.' "; :.:~'l

,lB;600 Hz was, done ,in-house.

:,. ~p~~oa~h:"~h~'~ ,t~en to use At~T'
'/::" -';l-":"~~";)';! ::': .~;,,-~<i::,::::, ":':'~ ... , .
. ' to~!follow up', with other electrical methods in

, , \ ~'~':::' 1.,"/. ' ~~'~:, ,'.....>,/,.... :,""',
papers6m~of' the results of our research are

I { ::. - ;. "~,: ~'.' ;-.'~ , ... 't~" ~'-,,', ..

i.~ff~c'tlv~'ne:~'i'~Df
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Ex = horizont~fx; ~irect"ed\ele~!ri,~ "

field in mic

" ., ~lethod

uti 1i zes e lectromagneti G . energy'fromdi s tan't,sour'c~s:.
, .' . .':': '::::>}.'c.':':'.';; ." .

.a~.plallE;':'\'Jave assumption.' Hhile artificial/or. na:tural'sources' 'i

11I~.,II""-' v'most"\'lOrk has been done with natural~ou~~er"be~'kuse:'6f::t~e;':"
", .'

'of,not having to 'provlde a strong' sourc~' field":':~ThiS':';!i~;?~6t:"·:.

::~d:e~dant problems however because of th~·.~a'g~ri~:~:6i,n~~:t~al""
.'. " . ','l' " '., . _ _ ' . , ~.'., ,', _.

rwork'has used natUl~al sources"w'itb the .exception of:th~f:. - -" ,.; ,.;. : '\ (--' ,>~;>: ' '.(;:.'~'> - .,,:\/.,.;~~:-~ ;:,:':'{/'\"<,

.our opera ti ng frequency spectru~.··.The' frequen~X"ia'nge,c~~ered -:."

is from the fi rstSchumann 'resonance atab'()'~t~'BH'~: tg\'.:~L;::·
, .....• ' " ';':':"~':':':'~;"i:, ,'.:: "!:':,';,"

a convenient so~rce is avai1ablefrC?mJh~'!NavYi,~roacfcast , ...
. ' ~ ," '. ':i:'- C~. . ,: ;-~~' ",: I'; :' \'.;~.': t· t~·,· ,'( A' ·,1 .,'

;, ,;", Jim Creek, Washington~\, ",:}~";g"j"j:1!"i:;t',\;;1tW2>
,/",;,'::,,,,,')he useable natural energy for AMT. explorationorjgiri4tes':inwofT~:h1ide
\ >/l:~!':;:-:'}':/~~'''~\:>::~ !~, ',' -'. J ", "',_::".'-'.,<':'1..·~-·".~,···'·,.,T·:"':'·' ,:,_1\:;,.:",:,:./_1 .:

., '<:"lightning"storms, \'lith the principal energy coming from tropic;~:l ,s'totm,cells

.. ;;i;:/:;~~oSr~~eqU~n~ duri ng the summer months. .The' method';ha~ .b:~~~}~~~]'~:-:'d~~:dr;bedi' ~
\'r,:",','" "":" .... ... '. . . "':!' ,·';c/:!":;':.'·';">i::",:,""'':::>: .

"'::,;:i,;~y'S'{rangw~y and others [1973], in relation to minel;'alexr)JOl,;ations ..":>The,
'','<'. :r•. ':"'~':.- , ,"!. ' 'i; ~t->~':'~,'::l\,:,~".~.:"....:~,;f':<:r··:;·'.} ,.:.~::_._, ',' _.

"detaps'W111not,be repeated here .. For our purposes~,.it~,is.: suffJcien,t to know
:,.'. " . '. I .',' , '. ." . . ~ .• , '

apparent resistivity is given' bY,i'i;"~?i;):Xj'f;~;i; ,"" "',
, .'1"

, ' 'ohm m~tres"where~J ~P:';,i;~~;J~~GY
. '~":':'- ;: ,., '.,', ,;- ii," . - . :",:.'

.. ,.-,.. '
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metres ifP i s~xpi~e'ss'ed. in' ohm"ri1'e'tr:es',
. ".; . ".,''''-. "

var;'es ~/ith' the ;qu;r~ }~oot,~~sfsti~1t;.,~'
• : .'" ~;, .' I ~l . ..'.' :.' l' . .' '. .

.' f

.. J'
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;:1 Jl~ncetodeiermi ne the apparen,t resistivity ata given",' ft"equency th,~i:: '::

":':::r':~jfG~'~i';"!Qfji:i~:~lgOnale1ec tric and'magneti c fi el ds of the \ii s't~nt;iig:ht~'i~~,:,f',
;';;:·i.j';;~'V:.:t;~~·~,iu~;~J~., ,.·f~·esk i n depth, ,~. ;'s an'approXimate~~·'~i'~:re·':.o·f~X~'l:g;a ~ i'bn:~ :':'
>~:{>~;,<",,~·:';;:·i.·';:·: ,". ',;. '",',:.,~~<.~;,.' ,

'. . : '! ~
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here will be entirely from

We nOl'l have developed a tensor MH system'but the'! '

should be evident in the,exampl es that/on 011;',::;::>:.:<;.', ., .", .,:.' .;" >':",'," ."' . 'c " ,,"'. ': ", :~.~,<~:.>",),.'~\'::"';'"~:''' ;,
[qui pmentand Opera ti ons '\'~i!:;;'"

. L •. '

system consists ofhlo matched narroi:, band,:se lec'ffve ly
" "" '. ,;', ,,:.,;;",:>::, " '

detector ; s .. u~'~d on the .?utput l1i~h;,:,~j::··~\\."
, ' ".'.' ~: "', ' , ~,'~5. 'j' "',,:,·f-.';-'!'~:!:','<:>.-'.;

t~~orcier pl~ovidi ng visual output. . II/hi le·;'$ignifi~antlY:·:·>;,::. ' ,'. :.:';;'
"; " > , • • " " ,,' ' ,••':' "::.>: .'i.:'>:b~':'~:,.~,:/\, ',:;~,'~:,::"'::'):':~~:'::':':~'-':';:.':~:"~J':- "

power consumption, thechal~t recorder w'as of:majorhelp;irl;""" '.
" ,': "',', '.:, ",.,-.'~, """.,:.:,"~,,:,,:""",;' "><,':','.,,''',,''

.ri'9Ui:~!h;~ rig"i ghtning signa ls from ,other,' 's~uriou~::'~v·~nts~,:~~i~·~·icul"~:~l·y·.'
'" ../:' ;':' .',' .. .,.., '., '. ..... ,?:::-";:.,;':';:,"::';"';::"::','q

ear1ydeve1oplnent \'iork ...~'. Thei nputs: -to the voltmeter-sare Jr.Qrn/·a.'
" ii' ..~,,:. :, ; : ~.' .. .'.. '-,' , .. ' .""}:;,,' '~\'i;;: :::';';":"'}';':/:' ,'",::::.' ,

.00 ,metr,e,Je11 uri c di pol e and. an orthogona'l ... f ~rri te~fPred.soi),~~:< D~.tidls ,':
, ", ,:,:,:.r--'~~:""'::' . ~ '" " .1 :' ," ..' J _',' . • ·.':;:-:':~',i\:.:~',,,,:~'..;'l,,;,.:,-,-,:,·,'·:j·f>,'::">"','. .::':!::i~ ,',:::"',: >,,',

.:eq'~iprilenL have b.een described . previous 1y [H~c5veY: ahd otl}erS:J9Z4, . "
, " : .' '. ',' .:-0,"-;:·;~ .,;',::,! ':";~.';~',:i.,;:\~-::::).. ,

Hn,nlll}\" ~nd Tip,pens 1974]. At the present time 12 field 'freque~cies'.are.' . ' '.
, ." ".: .," ..... '. . ". " " ; ,: '),' ..' ·<~:?':(:i:',."; .

define' a sounding"curve, 7 .5, ,JO,' 14~ 27) '76;',285r'685'~:i;":",:' .
. ; ;': " . ~.., ! ';.:".,<'. ·5',··~'·',.' ",:",\:' "~'!';;.~~'.",,;"::,:~~.?:<'.::-'" ',' .

.~~,,~.,.:6700,'O,200 and 18,600 Hz. ALthe two,highest frequencies
J;:'" ~ .... ""',',,: '.' 'f":: ",.r., .... "

.}_~,~~L:< ~":/:-<{/,\::: ·:-'t·:.
'.~'. '. f;'\';.; •.1 ,; ~',~ <:\ .. :", .,,'

•....,.. ,../:..' ....-'<:.:... ,', ~~,\}"~

. ..~'·'.,''-1··.; :""~,;".~(,,,-=.•:.:. ",;' ': ..'.' . "'.r/:,:,~ f

typical' data sfivit;~s':at,
. .' .':~:'Ur:::;:~:,";,':

.in the field d4ring, therecordin'g'op~raJjcin "

65 ca 1cu 1atOt.'..:"The·l 09'ci't'\he r~~i'~tiJ;lf> ','
: ,~' ~:,. •',:':::,;,<, '. "~.: '" .: }:: '::~'L",~,~";:~' '::~-{'.;' ..;' ;,,~:~' '~;.:' :i';' .: ..... (,

otted against the invers~ log of freque'ncy, ,Fig;· 2; to give ,an',AMT" .
"";?,,,,' , .'. ' ."., '. ·,\';,:.. ·:,'·"i~,'-:,)/::",:J:::··";:i'<\::. :
ing::cul;ve comparable to a Sch1umbergersounding.,Gef)'eral1y:l0:;,::'?~.·

'" ~., ,~. , ,';',.:,:'/". " ,':"~" :~~,~';.'.~';;,~, ;l;:;".,<;:~.:'::~<,· .:, ::;':.';','.~," ~<~,.:, .' , '"
iU:,~,n~J;h1gh ..arripljtude events, are 'read, the, 'ap~ar~ijt)resisJiy~tr;":?::~;,:>:;::' ".

>,,:":,,"',::;.'~',',""':', .-,J:, '",'.,- .. , ' "";, ,,', ,', ,~,,):'/:;. ::"',:'-":'~"" ,,;~·;:,,',;·~::';~~(~:::'-'.,;~~.~i~::,:"':~::!:';'-'~,'" .
ca cU,lated from'equationJ', and th~ average and s'tanc1ard ,geYiatiQn::·colnputed.

:~., :/.:';'{,:C:-: ,.\ ,~,,~ ,,'.~'_ ~<:'~ ~' ~: {" <'. . '. ,. i '.' " ~,;- 'i' '; '-",'>' ':: :,;·~,'i :~j ":~><. '~~~"::; ), .~,'"t;~; ~ ~:.~ .". , ....

'averBging' some of: the problems of 'varying'source,djrection a're ,,;' ,,~ '.
• I .. '" :::~, l ;,' .. , .. ""'~ ,',' :,> ,.,,, -<-'-', :" :' :!" ;. _..',," ._.: "" ,~; ,; __ ' . " ~ ':"):' :"~(,S-,,~:' ::.\' ,;' :'-' ,,"~'<,>" > "I ~. .

'better, reprOdUC1 bil ltY,is obt:ai nee;\. . 'Generally /t\'lo:.~o0n'dings
, " I . ,- ~' • : '~ .. ", ' • '. . . • "" < 1 ; , • ' , • " . ' .,~ , " :",~. ,.. ','.-. T;', :', .,.;' , ..
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In ,.,,:"", \.
~I/.>:: ',«I'G n:~de."at',each site one \'lith the telluric 1inc oriente'd
~,~?', ::;,.·".l:,nr;,.' ,',: :,,;.:,,~;, . . '., . .',
,1':;',( ,,: i1n.d.,anotner.,>ea s t-vles t. . '.
.ttt~,! ,':;' ':};/':',::;/ :';:' ~:(::.: ' '.. " ' ,.' ::.;:;;:,:,~'.::"";':;.':" .

'f/'t, .r'>r;;·,.'iDlle.to'\pocrr·'signal co'nditions \'le seldom recorda'(~:)and 1200 Ilz~·,:·:·;: .
j~,. ::,'7;;':,\.:\. ;',' ·:>,:'i' '. " '. .:~ .": '. ',',:, ";<'>"('_:.},:,:';~, ' .

. ~~r:"~:,'~:f~h;l~\~:~,~;'jl's'u'a llygooda t 27, 76 and. 6700 Hz, and aboVe.: The ,othet:S'>::,\" ' •.
. . ,:1r·;:':,/;:J',J'!"i;.t:.',I,',;.~;',;,,;,.. , '.', .', '.: ., •.': ." .' . .~:, .. ,.:,' :';."f ~l;>:~i~'::'.:/~,.i' ','
. ,0~; !:/':/ifre'8~'e,risi eS,.exhi bit, vari ab1e signal conditions. ' Signals haye aseasdnal:,:'

.:',fri' ,' "',' .;} ,;\ ".; ~;.; \,' :~rl" :.. "', .,~;'" /'" ~ /;.' ,!< ,l, f' ~ :~ t, " ... , ., ,- • .' ". ~ ....',;..,., .. :.:.., •••.•,.•.••,:,•.; .•••.•,'.'.••.•:t:.,...• ,.,:.~,',.,'-!:.•.'..:::•.,~ :.;::.,~.::"..':.:•.:.;' "
I::[~;.~. '-~I·;':.'l.'r.. ":,,".'.:',, '::,',','1 1 '."~ l." ',~(:,:,::,~,!~'!':' .:', .' ';: , . -~,.~ , '.. '

,(il"!'!;"':'p'eaki'i":tbe's'urnmer parti cul al~ly for the mi d-freql1ency',range~ Because"i::../'·
(~" ," "., '. fl,: ,", I:.,,:'"'' '.:".: ". . " '" . " ,-.': '.'",".'.,:::>:,:.".~',~:;.',:". \'

';:Jf:;,'~. ,~':':~:l;'ii~~~\'::,:"'(>,: ;,~~~n~":-:.'~~_/_~:;·,·t~'~,,·,;. ..,., ~.~, ". "r> ','" . :, ...{h:, .~. " '~'.,;" ',:~ ,i'"._~, .. " <

y~: .. ,?t)'{e.~~>.iiD~~l~s,.during t~e \'Ji nter season, a question exis te,d "as 't~ :L.:·:<:.~~k;;,.::

;,l>'i::GI~~jt'h~/"'~if~'~ti~e ope:aii6ns could be: conduct~d dUring ..this,.·tirJle~jP~~hdi/.., .. -,':: .. _.;j

, '" ·:,iih~!'<'~~h~;:~',,:1973). vIe have conducte~ a surveY: in :De~:~~~'bkr,\viih,;~'u2t:~':~~::.:;;;":",· - ;J

'-' " ,,~: .·~··:J})!;·\:,'~'~·~,r",:::~··;;·.:.rr:,·;·"(';~~) !:~~'~:l;?:'·;.~i, .'.' ','.' . ',:'. 'd " . ~. .. ,: -: ·Y.::/ /:' :.'.>~. ''';.,<_';. '~J;>i)\t.:~:~; r -,.<~,:.~:" ,., ,

.::)"p.ttJ1(~· low,erfrequencies, although signals from 285.'1:63300 Hz,\'lere';;~\u':',
i,'~ ',.,.;)'::1,;" "~I: \,:-:;>,;'n.~; . . '. . '. ,·i,;:·:;i"").>~·;!';}·i;{·~\.·:j,Yi;/,L';".,

';:~'" ",,;:,:.:~~~,:~~~.~.l..::,,~~.~ent~ . The lack of mid~range datajs a,p~.~~~\;:.,~~.;s,~or'::~~l;\~i~!,:~,~"·'c
;~, ~ ::;',' oJ; the ,sounding, data; however, ~pparent resistivity' m'aps··aE.;th'~~:'j,ciw:erJ(~i}{(.'·,:,

t· ,.--:J,i~~·~i .,: .:,',,·t':,.:;:·,,~ ~,~~;,,:~,!'~,: ~:..,: ~; }';-'-.,'-: .,;..~ ~~~ ~,j ~:'~'. ••,~t '.' .' ,.' ." ': \, . ' ..' • ,,~'; f 'i:' :, :',.·:t~ ',:/~-,:I,'~,~)~~;" :'->t:'~~:, ..

'X~;t'~::}'(fr~qu~'nd.e:~\arequi t~ suffi ci ent to defi ne anomalous areas. for mo're ;.;.".', ,;,,-
it '.;:::';;:;;"'~>:.';":" ~'l-,::~;i<' /: . . '.. .... .' "''.;;;":',(',

',){ ::,:" '.. 'clef; ni'rti ~~ .fo11 o'w-up:·work. .,j '\,:;,;;:,,;":}:r: .. ' .... :"
, j J; :\\:; "::;~\":;' i' ~:~ ";••" ~,\'.' .. , ,~ • • .' ~ ,'.' ' .'~ ", '.'\ '.: ~ • : ',<",,,, 'I i.. .J" ".

·{!~i·\;·"'!E,.~:.;,..;·':;{leldoperatlonsrequlre two persons operatlng from a·carryall·or ,',
i ..ytr};!'",,·:}i?:>.,;LjF;!~'~·'~i;':.:.;~?/;;».\;'·I~(f ' .~:.' .,'., ' . '. . i'·· .• ';;y.,:' '.J;., ,,~,<;'>">;\' ; '. •

"tfJYi;"~;,~t~~r~i,~!~~~~l~;:c:e: t::1::5a::u: ::~:~~:g:na::rO~::';;~t~:r~f;r~~:~;,f{{·'.' '.
.''. ·i~.;~;'j!{(r~;~OS?\~fF~ ;v~ reconnai5

5
::~eS::::::; on, .. i?::;)~;):~~t'~' ..••....

:SJ,""::?::~:':"',in otir::'reconnalssance work the soundings are plotted as: the','da,ta: ap(
'!'~ ,'.,;t/t·i

' i ". ','j :.;':: ' ; ",: ': , • '. :--,:"

·.·ff '. ,:~corded",a~~,.several apparent resistivity maps prepar,ed in the fiejd '~?'.: ..
'J~", ."::\;,:f':.!\!,., '/~', /',:,., ': . ",',," ....,.>~,:.'~>':, 1;~•• ~•.. '. ';:.';• .;.:~"",,',,:,';:;,~,:'

":;'~. .. ::.<~gu.i deth~.$tlt~eyi ng and ai di n site se1ecti on ~ .' Thi ~ha:s prov~,p.:,tope':~~,,~~:,
:~~, ,,;, < .'" :,' ::<;;1);;" . .. . . '.' ",'" , ',. ii' , "';'~\::' ';",;',,\;\,rc.;::

)i :;.,~.;:;'an:;~mpor~arit,· aspect in the effectiveness of At1T surve~i ~~? ·'Affe'r·.the:,J'::.'Ft'

"'1" '... Ge.ld~u:vey:>a5 been completed~pparent re5i5tiVitymapsarep~~p~;~4', .
''::J''/:':for'a.,n' 'f~~~u'encies of interest •. : As .~. rul e ::a~ap'~tj~'5 H>i'ir'prrpa~ed .",:~

",.t .;' :"·::r;.<'~:::';>~.:"":~';'ii:,{' • .., '.. .' .,,' . ..',,'_i".:.: , : ;i.\,.1<~;::;s:-,:,/ .
,}. <py aver<aging values for the two 'sounding· directions be'cause. of p·oorer::::.-,;~·" ',> '
-/4-",.,,,'. <:;:''"::: /', ...
':~

':'f
....';;~
'~l\'
,,~,

'/J,
J,'

"'IL:
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, .~ .
effects of lateral variations \'/hich maYbe.pre~erit!·., "

'. ',I

p~epal:ed as aids' in unde~standing\~esistivi,ty:..

variation in exPlorat:ion ,d~pth.: :~i ',\ .
• .' ' • ,_ .... ,j ~. , . '.' r' .".~ I I . "':

only a fel'! ofthefigures :ava ilab1e frqrn'..
.. ~ , ,'.'
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. .:1i~:S'\t,(/,O,Jhe'~rg~ outl i red by the 45' ohm-metre coo tour .i o{o1.9 UI'e., 3.. ·•· f!le,r", .

· .;,,>n~::,,~"L.~:,.·jii~·;. r9,8P'l~.Or~s: .~orre1at i on between theAMT data andtjl~'~:ur~i:~i'at"9:~;:1,09;:
·.. ;',";Pk:':;l\:\':~::;" .;" ~·:~,)·i·r'i;:·'J·T;· ..',' ." . ,

,~'U,:r;{":':i.·'::;.Jh~:Je~king. of .this, geothermal system to the' surface appears:'to.be·~\a.Tt;rig.
l:\\!l~l.;/.'i~·jt~};·':::\":}".h>':;;'·/;... ,.. " ..,. '. ., . ,. ,.
'~&X;{~¥;~f}~~:'S'f~ti'l!;~?:,ro rthwest fau1t~ w1thi, 0 the caldera tC;"', ,",d~ep .

·;'¥.;'·:;;,;/f,::;:>{Stan),eY:,·f;ya'ckson and Zohdy, 1974). The A~1T data app~ars tb
'.. ;:J;;\:;;:;::;:\,'i:\'.;·,.':'(·i.\('<;"· ".'" . . . "
';·'ii('''~:,:;·L;,:the·r.egion.y!here the most extens ive 1eakage and a 1terat1cm

i\{;'i:Y{:,\i':'}~;,·i!·:·'<'.:,.;~:>',;:::;:... . . ." . . 'r ' .:.;~.;'
·,.\!;;r';.>nr·;.\~itJiin:the.upper:part of the caldera.····

'\lm"i'ij\:i'~;:'H~,Ji~ff}ii)wer apparo0 tresistivi ties'seen..i0 .thed~ta .1'0r.north-s~Hfh~ ... ,...
· .I)b~<.n..::·~;~';;·'\'~·.\:::>;i:::'·" '.. .... ~ .. ,';<'
· . ·:'l';·;',/!;','.·or,ientatlon'of the tel.luric line is probably related. to the predomin~~t

,::,' ;!/};;;..t'ti..:<,,:'~'.: ."":"',«>;::" '." . , .
.i.:d;""';·"nodh· to :north\'iest fault trends. The
',., ·~H:~:>nit:.:".::, ':.'.' ,,;,:/,/,~,: '.
}::I:·>;·.;~:i;·wen·i.·d~firied on the maps by the steep

,.Jt~:):;:)f!;;,,: ..:t:.;/ ':\,·X~':::·.:·/' ,.'...
:::/tr·;\.':,;,,· );iel'rapa thol i th is approached.
:;'.;~!~ft<:.·.,'·,·_:?{);:\,;,·~~,,'...·;,::;",,~" ':-: .' '~<:',-?!:,,- :.~':.';-.;::;>, .
·.:\:{·,;','S!ii;·\,·,ci,·:Flgure 5 shows a comparison between

. ·:(;;ft.)i:,':..\\;;;:.·:,~l,:'>,;';;'{!>:i';. ..
;';IJ~;::lc",:',':resi~tivi',ty data and
··\I~'·~"':':r:i':::.::.y,::>."i.;',·ii

.:t;;r;:,,\·';<Stanley".Jackson and'

~'U!,;ffJ~\5~2~at~"~:iS)nthe low resist i v5 ty 20ne.This1i ~arti ~u1~ rlY
'Vl~":,;.;;::whim·consi'deratiori is given to effects of l'ateral'~a'~i'ation~'n~varyfng

;:;;1·j';·~;:·';1';;::f+>",.~'../ . ";/>;?', . ")1')<i";' '..... ' \ ..• :...):........ ~," '.'
·:,i5~>·<,:depths 'ofexploration of the two techniques. The s~uthern.·ed.ge.:
";\~i:"'i"":·'~·>.,-;';.;i. <;;~""'.'~"" .' .' . ," . '. . . . .":: :'i '.
;:A~t'~\i):5,;':':'cald~ra\is':more clearly defined by the AMT survey
",:~~~,....::~:)<:,~ .. i:i: "'i,"'i,Y', i. " .

·;.m~;;:;.~···i;·;i1,thegreaterjnf1uence of later~l effects) and
.:~~·.:·I.;/ 'i,.: . ,'"

<~ ,.'."contrast';n the upper part of the section.
:!~ " .,:::\< ", . .: .,.' ' .

.. F' .,-:..... .'.. The IS'land Park topogi~aphic basin in
~)i:: ::.:'::,"~' .. ,,!'.::~~' , . '.'\. ,. ',1

··;~f',,~.,)·',.?;/.~l.lO,~stoneNati~nal Park is an area of extensive le:a.s/.ng .ac4iV~

·{f';;i;~ \:{.. Currentgeologicevidence suggests that a YeJlowst9n'e~y'~t~m'
>,;f·>;",·t:./~::;~.:: ". '; <" .' ..•. '.," . . .•. . . ...•.•. .' .<:. ",: ,.,::,';/,;

,·]t\·';·;j\i:n.ot exist)at, Is land P~rkbecuuse the. last major. rhyolite: body"\'Ja
- . ,., ;;,'- -. ,"'" '."-' I.:-,.,'",~';. ;-r -';"_'~.~:". ~'1

sUbs:e~Jen't'>b':;uPti on's'o\~ere
'.-:' .... ·1~· __.:": . '.' '; •.- :";"~::':l-::"":"" '" ::';,(-:,;-:,/,

;1":,., '

.:~~:;:,f~~:,r-:<~/(,~:.~./:~'\':" ., <,~:::.~:~' ..: " '~'
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.)I/' .'.:::'\:bas~lt;t.~corr;~po~i·tJ;n co~i n9 from the mantl e along '; .

:Il:f· :~~i(C~~lJ~~h:~(U~f~;~~~."'(R;'1; . Christiansen ora.1 ~omrnunfca t ion,': 1975);.': Th'e
':!~:!\::;':;;:·1:;::>::'i.'i:;i~?::~:~i":·I'~·';::!·;· .. . '" . ~'. ". : '-. .' ':" ,j,:':!c: .' :. .. :; ','

'i~r~;.\~:'·<:<·.:.Q~·n~~~;1,;a~s,~.nc~;.Dfhot springs also sugges ts )10 old system.;.!.~MT~:ahd. ~'.. ;:' ....
~,\{tf<I";{::l.;~t;:;-:)~;i;/~.t".'-::>.:,<~:,.~.·;i:;:;~'<\j'~<-'",/ . .1' \ ~:"" '." ',"

.. ' ";~iir.?;::::::t~JJuti<::.$'u'rvei's \1ere'made in August.1974 to: studyth~ possible.:;.·.··:··;
. i:":ltf:' :.:;··:·.;H;::~;,,1(U~;;:::·"i.;,:.:\::(";'; ,', . ' . . :,. . .....';~, I ", '. "'it

'.. ":'IJ; .:,,;:·..·."exlste,hce.6f;concea)ed hydrothermal act'ivity~
,,'~~t~. <:·:';/"1~1i:·.::';/'> ," »f:'.~, ..~!(>:./' .. , . '. :..

··flf.·, L:,";;;{)~;:· .' Th~'\~~h~'ra 1i zed geology of rock typesi n.the ~a lderai s;sh~\'ln:,in' .
1ft;.':, ';f'.::';,,;,{:."/ ,::<'~.:. " . .' ..,' ..': .' ..," .... .' ,.',

,;.fi:urt:b:\1pr,the 7. 5- Hz N-$ AMT datil. Thecal dera~~a,~ds,,:f"r~;\.a~i:;·:::> ,,"",. ":,,
" area of hi gil. resi sti vi ty , generally above 100 ohm-metres, 's"!itr,oliilded ·:by':':.

,,~~? •• '~". '.',1:; ..•....,.'." .;; .. ' " •. ... :~.,!··.:'·,:::r· .,',':,'"
:~~i'·',·.:::}e~·."·r~9j~9A'::'~;f;:·i'~termedi ate val ues. Withi n the:'''~a1der~',lbqll ~\:h'i~hs;':a~O;qnd:' .

. ;\~~"~:':.:!<;',', !',<" ·:r,:·· ',., :.:' "
,·{ii,::,:'1000.bhm:-metres ,are associated ,vlith small rhyo1 He ;domes, on,;th~ ,surfa:c~i·\> ':

"H{" f\:"J.~'/.";t I". ,.;>. ~,/,.,:'. '~".' , .. ,-' ~. •

;,--;'J.:. ::~nd~nio~trlY::~idden by later basalt flows.' The A~1T dat~l:'shO\'{s",the" <:'~:\.;";.'
:.< :,:;~:. "1 ~ "-,.~,>;:',' ..' .;;::rt;.:': ;',",':'~~.. !>.::J}:,::',; ... ,', . ' . . '. " ,~.~ /,,, ,," , 'f.< ;'~ ":", t·.·.: .. /::~:.

»f"/>~·,?s.s·,ibi,l/~y,,;'6f:another rhyolite, body on the western.~]~{or:1ts·:.·~.a)'d~·~ii!··

':l.: ·"l~~hi~h·has','b.~E;n covel~ed by tuff and rhyolite flows, ~nd'TJ.la.y::'~efj~~~e'nt;t:'/,.,

,i;J'.~tr!fou~c~;fif,simeof the:e materials. ,', ' <oi'?;('>'!';);": .
',}r :',~~;;;;<'>/;.,' An,.eii,'sf-.\\Iest cross-section is shown

[;i~/';":hr~.iI~:·skln- dep th pseudosection
!~~ .":.'L);~s.i.~t5vHJ es.-., at thei r correspondi ng

:t~':;i~~b:~d"S, ~'c~ib~?btain~d by one-dimensional inver~ ion' 0 f th~::;a~e saUn~i~g ':, .'
'.:':.f,~J,:. )':g¢~'r~~s Y:::'}Th~?'correspondi ng gravity and magnetic' dat'a ,Sh'b~iNd~a;6;'~dge;:,,::';-' . ':, .. ',.:.;;

.~J~<:.<.,:::~\;\!';';.,.:.:~' r,;~,·;:·:(~i:< ';..". . '. '.. .' .'" .... '.,:,'.)'.;(:';".;:~':i,;,,;:,,;
. ·\:~;\J::.".:':'<.;:o:f:.the b6dy),ea,r station 11. The gravity data~hows a high':associate(;h',;. -.
. ·iHf\i:~~:r';'~t:,~:~i~:';\;';li.iS~F·,' ".'. . " '. ,:.,.',',",:', . >
;·(y·fj:···.?e·~:j'iith,th~'ca1dera ,partly masked by the fl anks of the extreme, low..,,'."

. ::::;}:'?fi;···f~I:,,;;:.~:n;:D~·;~"J,;;\;";:,:·:~::\f·"::(;, :'>:i", .' . .... . :,.' ., ''';' ,.' ':' "
·.'ftr 1;.i<!~t~'.\}:~ssocjate:d,With.the;Ye11 ows tone regi on.

,';:'~) .'1~f~~;~~;;~J~:~r~t~t~;\,~:~~~~;di;:~ur~e; dat~appea rs in Fig.8 whiC~sh~1~i hig~ ,'dOgs"e ", .
:\\;:~::]',ofc6rrelat:'iori··I·;\~5:th·:;:theA~1Ldata .. .Telluric data was obtain'ed' in the:':' .".,

:i;'~iL::;:·;;:":":::~·.·h:h·:)?:·'/.·'j·:;!::,:~~;(r <~~;Y:n;;.?:>:~';\".~;;·,·<.·,., ' ."":';:/ . '"~ .') .~.~', -:"; ,:;, I,i.·, . I;:
,.!,/~:}!~.'; ·t{·r:',i:)tj:t~)t;~:D~~o.\:~~F:~:}r1~~;tt~~~~;F~.~,~~>:.::~.h~~.~~:}'~:~}d;" 9\V~.;~.~~ ..~~.'ki ~'. ,~~.~t ..~~~~.·~~.~·~;:t,~f ..~~~".·~

, ".~ ,..;n,'·";,;HrLDODb+·mr;tre·)iJat,~rlaL'i!The .. high xes istivity materia r in ,the ': ,:

., ,::'}i;: .'..·!:·;~,:,r:··.~\:6ti·~~~:·{i"p~:tiG~i'~'~;':·;.~aid~'~~'-'.~~:p'rc~~.~ ~.:~ .. at' ·~~·~·p·th;~;'s;':{~di:~\~f~;·~gn\: thG
·;.'~<!J~;:!;/.:~:;I:~;'!)··· ;. ., .. ' . . . " , .. . ..,;;:,' "f,' :" .,

'", '."
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data also clearly shows

even the slOa 11 er h; gil on the wes ter~n:edg~' call·>be·'seen,..

the C~:l"d:~ra';'as'~',:'eg{oh'::
';'.,, :

Til i simp1i es·· th~t the .ca1dera'hascd61~·dT~that:·r,
, , . '. . ',': ';'" ',:"\. . ~·,i:;,:r,!i. '

alternation and that the areais~ not' nowa,"vel'y',·:.

oration' targ~t.· Theh; gh res i s'ii'vi ti'es:;·'iri·':·i'~~an~i:~·~~~:·}i,:,:,'.
. .: , . '- ')' .' \.< ,~; .. ' ., "-", ',:' ",' ;,,; :;, .: ;,:< ';;;: !

~uprort Chri s ti ansen I ~ i nferen·ces.·

. In 'the middle of the basin,"which' is''tentered·1o·.the.'!y. /
" <i.>··.· ." ' ,. . . \, . . ~" ',' <: '.>,',;,,':.:,\'/::,':;' ',L.

mappeda'rea's,the Idaho Group. is at least 1.2 km '(4000).toL5km·\(500Q).:~':,. '"

,.,/feet·thi~k as shown .. bya number of gas 'we11 s'dd 11 ed<;ithY~·:·t~k\b~"S,~~~i:j·,I .. "
.\?:,>,.;d 0';'; "',::", ,..., .... /.".";,,,<,.;>:, ",;".:, , .;},.j":, .'

,,';';> 01qer Je't;:tiary' rocks crop out around the edges of this.. reg··i6n/wlth:!'t:he'~,':·

, '~ "'~f'incip~\'~n~ being the Columbia River Basa1tGr'oup~ s:trJ~i3rcli,'i~~~'~~:',',
S'o:uth"oeVal'e a're' principally north-south, berldi ~gri16'r!eJto:ttl~''i1;'ortll~/~:s't,
.',' ,,-, ";;",' "':t".' ~,,7:' " " r/- '-':':'~~->·5'.~'·; ",! -:·:.-:~_--;_-,.:<>t,\·;~·;;,,· ",

the"~icihi tY 0fHei ser • .. .. > ...·,;;:;'./.\:iitt',.;;",):(;:::.!;,
'g'J~;e~"9alid 10 show the two 2T'-Hz' A~1rrriaps'~bta:l'ned'::if{i;'ihe',"b~'s,in:

11 ' -:' . • _. ":' ~ • " , •l. : ,:-,~ "'"

'Crane~reek hot springs northeast of, 1·/eiser' on~·":b'f:\Ii~~~'lov~e~'t":';;":~,;\',:.
"," >'"c' .:~,.~ r: ~' - . -, " "\.." ';~,' ~ ... ':::J·;-;J~··I:~_·.:,'ji~~·~:(';::~~·_; !\<:C,\ ·i,:':.".)~:<·>:.'//f,::·,~:·{',' ,

:::>nlrl::l" 6n t,'resjstivities was' measu'red, 0.5 ohm-rnetres,':.'at~8:Hz:'·:r. Th4~:' -<,:>".,
, ,.'. """ . . ." ,;',"; ;:;;;~;J.(.' ..i.'~;:"f,);2t~.:ii,.,.,;,;::!·'/i .;:;:;
th'e'.·vJe i s'e /reg ion's hOI'/sxa t he r c'omp1ex .shUQ tur~sJ;and,"eviderii:e':\:':;,

. change.' The hi gher'res i s t i\~j'b' i n'theh6~ti)'~rn' D·ar~"~·:·,·;~
'. "".,.' , . .' ' .' , < ,," ';:':\!·:.;:·,',F~·);}?<::'·',;,:;:,,· ,

"~ ..';';fL';·~~r:/) ..'

J. ~-.
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associated with older rocks at the edge 'ofthe;Idaho,;
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A 10\'/ saddle in the telluric dati'ho~~ever'i~
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a ~~dio-freque~cy magnetotellurjcs'

C. M., J~., and Holmer, R.

.Geophysics~ 38 (6), 1159-i175.
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;:.'::_ .. -__;::~.:.:' ..."~.,' .' .. , _.//,f;::-;~;:'j/f;/f/./:;; ~..!!h':;; %~/7;;i:-"-' rm~W:~~~(:~~~~~:':;-"i' ~ ..,;~:._"'; .... _., ....-. "~~ffffi%'"_&f')'~~iW~c,,,~,,-t" /.
. ',:'- ,,' ~.: :. ::... '7.• "'. .' '.~' :.: ',., " %"f~~?:,...~/'j~'&0'~;~r~~/:-~ 0'1@'.7/~.LW$' '~S·S;}\I ... ~ .,~ ,,', ,'..... ,:,.,'.' , ' 'W$/~:Z'/;// - (//7.:~. . 22.0~~--T-
• '.::~ • "'." • :: ' \ <" "__.... ,. % J' --
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