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SHORT NOTE 

SEARCH FOR GEOTHER MAl. SE ISMI C NOISE Ii\! THE EAST MESA 
ARE.L\, IivlPERIAl VALLEY, CALIfORN iA 

II :'II. lYE R··-

INTRODrCTIO~ 

..-\ ~r i .'mic lloi:;c cX]Jrrimf'llt II-as conduct cd ill 
li;c E l .ol· :'IIcs[l nrc[[ of Imperial Valit'~· } Cali­
{(1 m:) , IJ~' th e U.S. Ccol(lg ic~tl Survey (CSCS) 
in :'ILl y ] 9,2. There is a pronoullced hrnt floll' 
,n!)r!l ~d~ ' ol'er the area, nnd bellreen .Jul.l- HI,:? 
an:! !_Le pre<'cnt f-j\"(~ drep te.'! Irclb kIYC' been 
d":!lr-d ol'cr the anomah- b~' the' U .S. Bttrp:lu 
ijf f:( 'c l:tmHtioll (U.S. Dl!rc'~lu of Hc{"i:tma ti on, 
> :-"; 1. At the tinle" of our cun'c~', ,,·c \\'c rc 

.. ,.-. of re,;uit ;,; from [I preliminary ~L' i cmi(" 

" . ..;" . . "!I n-ey ill E :-Ist :'IJ('." ~ I I: y Teicel.I·lll' C co lC'c h 
\. L\;";:C' [l nd SOITeIL,:" 10;- 2) . _-\ dr[;lii(·r/ ]I oi_-c 
,",)'; ,.... I\ - a~ condu c-(rd b~' Tcled .\·lle C rot cc·h 
-co O!; :tftr r ollr cXjleri melir ((;('()thrr !ll ~ ll SI:lff (Jf 

l c':(·d:,- nr: C:cotcch, I07:.!) . Dot h t he TelcdyJl e: 
G"':; !('ch ~ url'lTs shol\" noi_;(' leI'C' i.'i (in the :3 .0 
! f , .:;.fl hz b ::t ncl) 12--18 rI ll higher on' r the area 
','.- :" rc· 1he th(,],lJl:ti grariiC'll t" an d hea t firm' rC'~IC'b 
ilb\ln1 llJn \'~tlll(,S than )11 tit c " lIlTollJtdi lH':: .~ _ 

Olir n' ~f rl is , Oll IIIC otll('l' h:llIcl, "ho ll' Ih~1 ( thc 
SCi .-l!1i~ Jl OiEC' field ill the :tn' ~1 i" dUlllill l1 ll'd I)y 
~ll! l ur : t! noise, a lld il i ~ i) tlpu_", ibir (0 ~l'e :1 Jl oi.-r: 
<tlJUm:tiy ll]al (',III hr rclate·" to the geoll tl' n n:t1 
phCIFlll1C'Jta ill L:t st :'I It'."a. Ire t hink that ir is 
illJpoJ' Ll nl to lake: in ln : I. CCfJlIIII t hi" di ~' l g rCl'­
nl (,11 I IX· t l\'('L' n the tl\"O r('_'lI lr ., in orriN to maLe 
:l crilic:t1 ('I ·,t1l1a lion of lil(, III ili l ~ ' of ~( · i ."l!l i r: 
ll O).'C' :t o :1 g('o therrn :t1 I IH,.' p ~ cI i 11 "- 1001. T he 
PUI' P' j.' f; (I f this note i.-i II) Pili ollr finclill iC:' un 
I'( ·cord . 

EX I'EI{L\-rEN'C M'i l ) I) ,\T .-\ .\ 1 -A LYS IS 

SlfJi''- -'' J)('cd t:1 ]lC rrco )'di n~ ." :-.ol rl ll o; ~ l lld ] h7. 
~ c: i '1l1 () ltl(' I c: r:, 1\'('I'e l l.'f' ci in (j Ill' c.\ {J cJ' inlC ' ll l. [f(ll' 

it elL-tai led de.~ cripl i on of til e experiment nncl 
dat n :t ualy.s i ~ , ~ce lycr (197:2)]. Thirty-th rce 
locat ions \\'cre occupi ed in order to cOI'cr t he 
:' tIrn'y a rca; n t len.st -lS hour~ of rccording \\,~l..' 

done at ench lo r ~ :.l ilill. SeH'ntce!1 of the ~ ta tioll.~ 
hnd three' in ~ lru!llrnh n lTangcd in till' Skl ]lC 

of [In L-a rr:.~- "'ith 0.3 1:m i1l5t nllJ1ent spncing 
(Figu re: I ) . Sta tion CES, !1 ra r the sitc for lil t' 
:'I Ie Sa 13-1 well, drilled bter b~- the U.S_ Burr"u 
of j{'.' t i:-t mat ioll (USlm), I1nel ~t:rt ion LAX, in 
the quit· ie.s t part of the [l rC':., \\'cre ojw]'[\ ted 
continuoll';!:: throughout thc period of thc rx­
pCrilJHlt in order to m oni to r kl1.1jJor:-r1 \':ni:1-
tiun:; () l tire reg ionnl n(Ji "c. 

0)] (· of the biggc;;L problellJ.s lha t ,,-e UJ­

count r·rc-d ill t hc d :l!:1 ~1J1:1 lyj, \\,:1;:: -",ckdion of 
rrprco(' nta ril -C noi"c i"1111pk.3_ Th rre [Ire many 
SOllrr:(·.' of cultu r:d !1oii'c in 11][' a rea: the he[l\'ily 
lr:1\'ekd frr' C'II':-')' 10 thc i'out ir, E:l .,1 High Linc 
C:m:d :r nd the [lg ri cui w r:l l :let i\-ily 10 the \\'('ot, 
:lllcl rh" All _-\llIeri CI Il C1!l~1 1 and tire small 
\1·:tll'r f:ll l (] lO\\'C I' droll ntl. -1) in the emui 
(Figll ],(- I) .. -\t night 1I 0i-e frOlll ag ri cnltnr:l i 
ac-til'i ty lI·a .-3 l-i rtn~r1h' aboc!J[ , bUl it " ': IS fOllnd 
t Ira I ~ I: lllCL'! s(a ( in]'I" t he nui."c 1 cITIs ~ lro\n'd 
l:lrgl' fL;ct u~1tio ll .-; e1l1 c' t il frt:C' ''·:-I.\- tr~Ini c. 

Four-bum (hI:! bl nc1:;: from midnig ht 10 .J 
a.lll. loc:11 timp \\'ere dig:ilizcd ttl 50 i':lIn]Jlc~ 

pCI' !'=C'l'Olld , :t nt! rOIl !-lrl(' :lJJ-;:eJ!I, Il'l' :t1l1]liiluele;3 
II' ere C" ) lll jltl I cd for cH' r~- S 1.D2 .'('(' (- I O~If; pOilll~) 

scgm enr . Ti ll' rcsu lt :-I ]II :1il l jJlilUc!C \ · :lri;-t!i .)n~ 

I\-ilb li m!' [or :, t:ltion" CE:\ , OR ,\ . nAB, 13lfZ, 
a nd S_-\C (2 .. 'i to 0.3 km l rom l ir e f)' ('r\\·~I.\-) :H C 

shOln1 ill l'WlIl'l' :? Tire tL.I· (-." ., il 0 11- Iri ~itl~: co r­
r\' btctI \ -:llitflfJli.- of til e llui,c 1.,\'(,1., . .. \1. :;t :llion 

J\[;1I11) -(')' i1'1 rC(,f 'il' r rl by th e Ftiirur :\'ul"(clllbcr ::!l , 1a7-1; 1 ·:·I· i ~I · ( l ll1:lIll1~f' r ii >l r ecci n,d ' \] 1ril 
21), 1!i7v. 

". U .:-;_ (; coiog ic:rI S tl rn·y . ;\ ] " lI l fJ Park. Ca li f. a 1025. 
© l U7;) Soc ie ly of E xp llJra l iull C co p l,.\·.- ic ISI,, _ ,-\11 r i,d ,t s )'(':ieIT cl.I. _ 
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FI t ; , i. L lit.~: l (ll! uf ;':l'i :~ H1 !1" ~ ~; it;I) JI ~ o('t~ llpi cd cl l ll'il lg the IT:~(;S l! O i ~1C ~ (lrv('y in th e [\ :1:-'1. ~r E':') :-l til'pa of 
l: ._ pt.:l'i :d ::j> .~, . Lll( ·lc;-: iOC'ftlt? :;i nt ioll:-:: witli 011(' v ('rti cal :,e; j ... n loll l C'H' I' ; tri [lIl ~.d t';-: 1 thl'ce-('t\111POIlPlI! :l IT;) Y:, ; 

" . ::11'( ''': , ;L'·t ' I· -'~· \. !inp(!!IC'llt. ;-)talilJli~. 1'he ~rtJ n llll l l[lI l"' rab ~Ir(' :-:<:ct i() l1 11 11 rn h('}";-). Locnt ioll of lh r- US1~ H ( LJ. 8. 
H :1'(' '' 11 ()f J; r: l'i.\in'di(J ll) I (,~ ( i,;{,ll :,\ IL:SA (j -1 is ,;l1()I\"I1 Ilcar ~ t a t i o l ' GEN, 

"1. '\ , 2.,3 bn TrUll ! th l ' fre(,v:;l\', t ill' il ll i pli turll' 

,.d \- ;i r i c'.~ :'1' it factur lit' ,o i:\ . Tir e' \; Iri:-I t ioll 

', -r":I."C'.'- :10 : i l( ' d i, I;-IIICl' fr o ill tile fr c('II":I\ ' i ll-
" : " "' ; I.~!.' .~ . T lr c.~ (: :'[:;; 1' ; 11< form :111 illl por ia i ti p ro­

. :r" :, :' o't ;1tiOIl CL,\ i e'. IOI';'ltul O il t he :\[C";I 

:.r.nt"l;t! :llic:m:·t!!· cius( ' t () \', !J ere I II !' usnn gco-
· .. c'l'I ll;rl \( '.,1 I \' C' II :\ JE :-;:\ tj- l I \·il .'- ci r il l('cl, It i,; 
', ' ;11' fr(lIlIFi C':l1I'(' :.? I hal i t i" d ii!icllil 10 (',~ti­

:.1:' 1(' a r('jJJ"( " ~ (' lll:l t iH' h:lek!.(]"()L!lld 110i<(' 11'1'1, 1 

r ll (' n"tit"!I1.-; II'here ( I ll ctll:"tl i ("l.~ in :lIl1jlli tlldl ',' 

,I l ' hrg(·. Jt' Ili C' I' :l l l l\ ' ~ o f :llllpl itlirlC' Il1inilll:1 

·n 1)(: cOIl ,i d e' r e d to l'l' jl r l'.'-(' 11(" ., tw l l h ;[( 'I ; ~': r(JI I IlI l 

' \"'i.', tli"rl' i.' no illdi" :1f i(1 11 11::1 I C'F'\ h;I " :1 

:.!:.: II1' I" n oi"" icl"('l Ikl ll ~.-\C , JL\J1 , 0 1" (l) :.\. 
l'o\I'(' r -,-)!I'CI Lt! :l Jl : r1 ~· :, i .' of lI'li riI'« lI(li ';I' ~ ; \ Jll­

;(' o' ;ll t ill' l :l r iOll' .~t: lt i ow; j"(·q',t! " d til e jll'(';;" ll ('! ' 

·,i ;1 2.::' It? ) {() i ~(' ,;' \11"'('. . \ '-)1('CI Lt! pt';lk ;It thi " 

i I C'q l)(, j"I('Y C:l 1l be ' cl ~'I"r.I('r1 ilt 1I (,; lrly ,ti l " t ;l!iol! :.i 

(F"i~III'e ~; ) , The Geo[ he n n,ti StAr of T elC'cl,l"ll l' 
C:co[c rh ( Hl i::) ;Ib o fO llnd Ihi, Iloi:,!', l \" hi (' 1i 

\\";1.' ;i!tl" ibllt cr! t o pCJI\l'J' drop nn . -j ill th e ,\11 
:\ llll 'ri(';\!1 Cl ll :-d. Ti ll' t !'pi('a l n Oi2(' ~I'c'('i 1':1 pre-

0('111 ('d III F i~ ll rl' ;) (1Ill C'O lTC'c tcd fo r S(' I.<lllIC 

,<,\ '~tC'1ll r Ce pOIl'l' I\"hif'h i.'- allllOc[ fh t ('rPIl1 1 to 
17 hz) :,how ;1 ~ Ii"l ; d l I)(';il;: :l rolll1d 1 h l. :11lL! a 
(Jlo;l d PI';l!;: Iwtll 'el!11 :.! ;llld 5 h z, Oil I\"hi r' h th l' 

3 .5 hz PC' ;I!;: I'i d ( '.~, \\~c (bink t he 1 li z ]lc:l k i" 
a ::,~oC' i :l !( ' d \I' i t lt ()('(,;ll1 i " lll i('l'o.'-CI .'-IIl ,< (Jbllhri clr, 

l !JI.i'i) ;11lc! t he 2,;) liZ pC': lk eurrl'.o po ll cl.,- (0 ti le 
prdrrr ll t i;ti lII od f.! (,(' l' \ c il:l li oll of Il ll ' g ru lilld 

ill tll (> Liet :\[";;:1 :l1't':I . 

S I',\Tf.,\L V.\H I. \ Tl001 0 1' ~OlSE 

T l ' rednce ;1 11,\ ;; lIbjC'l'til"l' bi :l .- ill .~ ; IIIlPl(' :,('icc­
t i(lll , four-hour digit: t! (ht:! IJluck" Llke ll I'rom 

lIIirini ;;du 10 .( ,1.I1\. II'e l' e diyidl'd into .\ ii) COIl-
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]''' '; .2. \ ' aril1 li Oll of s(' i ~ ll1i c -l1 o i .oc :llrlpli tud C' wi th 
ij : : (' :cL ,,(at ion ~ in (il e IH'sinn "ccf ion . a t· difiN ­
( ::: c!i " tfl llres from llw fi'('l' l':a.I· . Th l' !"CcoI'di ng 

': ' .. 11 'and i ts di ;i~ nl'(, [WIn lh c fn'own" ~rc 
:~ :i!) 'X il abo \" e the f r~t1!lc of ('[1\:h grapll. . 

6-'--~---4~--L-'--~8--~L-~1 ~ 
FREOUENCY,Hz 

(0) 

Iyer 

lIllUOU'O ;:rgm" nb [Inc! 20 0 1' the qui c'lc"c : 1"oc1-:.­
I' .. ('rl~ ll .-rd fo r c:lkllbt i n~ : iI'C' !'agl' n O; ., r. ic-\'(k 
T he cbr a "'u r prcfiIt('I'cd in t Incl' i;''ceJl !c'nn ' 

band,: : 1 to :2 hz, :2 to :~ hz, :1 nd ::; to :; izz, ali ' ; 

:lll :1\"(' r :I),:C nIl S [II1lJl1i tu dc for ('ach :n "d \': :1.: 

cOll1]l\1led . T he ]' e' ;; ll1 ,::, io r thc 1 1u ., liz :111<l 

:3 ( 0 .5 hz b:lli d" [I r e "h oll'n in figllrr -l :1 ;: r·(.!] ­
tOlll'S of ;: p :lti a 1 Y:-:ri:t!i ul l of noi.<p P D';I·<: f . (.31':' ­

t i:·tl \':Hia t ion of lloi ::,c' in thE' 2 to 3 ),z b:u:d 
"hcm's ril :l inly radiation from P OI\'(' I' cl re " !l fl . -l 
and i:; thc'l'efo l'(' no( jiJ'r::' cntC'd II ('1'e. ) ]" / .'.' (' 1' ili 

drT ibC'b (db) i;: ddined :1 ::' 

P = 10 Log \l)(lir = 20 LOf!;lIl ,i"J, 

\,-here a i.- th e :1\'crage H ' lol' ity a nlplilud oO oj t lte 
n OI"e! in mi!limi croll ':'!~E' c . Sot e tha t iii om 

(' omputa lion power i'i defill0d a s t lt .:- mean­
sqmrc amplitude or th e r e('ord . 1f u o"'- i, t be 
di f;ita l amplitude [llld Y t he t ota l 1l11:1,ber or 
~ :lll1pks, 

p 
.\. 

T L ( 1 /2)o~, 
i\ 

l-J.-..-1-L-.....L. __ .L.--l 
o If [I 12 

FREQUENCY, Hz 
(0) 

}'If;. :~ . Spl:ctra of 1"1\'1'.-;1 1,)\"[,],; of !Io i,," rillri ll.!!; it fo ur-li l)l!r rr:C (Jrdill~ ppriod, !tl id ll i;:h t io -I :1. [1 :. :it (cd 
a gnJup uf . ., !al.io!l ;"; alo ng atl app rusiIl13re nOl'thl':l.it prulil e an d a;- (b ) :1 g roup of ::)~~lt iu!! :j ~ d0 l1g the \"I;estern 
bOll llda r.l' of tile I...: lh(. ,\[ c.-; :t an ':\' 
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III the TeledynE' Geotcclt \1'0]');: , l)(ll\'U ~p('c t rn l 
cstilllntes \\"l'l'e II1ndc by thc method rl e-cribcd 
hy ' Yeklt (l9G7), To 1l1nke thc tl\' O c~ tim[(tcs 
cOIllpnrnblc, 12 db hns to be nclcled to the 
T eled\'llC Cleotecll ynlues , 
Th~ ~pnt i a l \':ll'iatiollS of noi,"c in T!Jc. 1 to ~ lJz 

band (Figlll'C 4:1) and 3 to 5 h% band (FifIlII'e 
4b) sho\l' the snlllC b:loic jJ.'IitCl'l1, -:\ oi;:c Ic\'el 
in thr Enol :\[CS11 arcn nries b~' 0 to L? db, 
Th e QUiC'tC2t s tation is L'~-:\, in the northeas t 
]l:n t nr[11' thc (abandoned) r ,8, \-<1\',,1 bnding 
,' trip , Higlll'i't noi,~(' Jc-\'('b occlIr ~llrJllg rh e frcC'­
\I~\' and E:lst Highlinc C1Jl[11. -:\0 10C':dized 
noj,,, t:' Hnom:,l), is ;3('cn ill tI le arc;, of til e' :\1c",1 
,!le l!11:l 1 nllomaly marked by .\IE::;A 6-1 (Fig­
i,:re -t), Thll~ , \I'e see no clrnr el'iclcncc for the 
e:\ i -,,~ e l: ce of a noise nnomal~' n,-,-uc-ia ted \li th 
tI,t' :\1c,":"( tllC' rlllnl a nom:tl~' , If sei,"llli(' noi"e i" 
generat ed by a hydrothermal sourC'(' under 
d,(, anomaly, the Ie \'('1 is cklrly I (',~,- tkt n thllt 
0;' ci.!lt ural Il oise in thl' nrl'Il , Our resu!t, rae 
,o;~!l inc:l ntly different from the rc"u ]t,,, of Co-

BI o x 
CI 

CEN 
Meso 6 - 1 

B21 B3 84 
C~"" ~/.-- ~3 

[', .. ;-,'1 ('I al (1072) :1]](] t hc CeDI hernIa l Sl:,fi of 
T'it"~ Yllc Ccolcch (1 072), Coronll et nl (l[i;-~) 
~;J'\'.' (he preSC'IlCC of a noise a]"JOlil ;!l ~' of :t! .. () u t 
:';-i,:m dinnlf'tC' 1' o\'cr thc :\1e,011 thC'rll;:tl rtw,m:l J~', 
T;r,,, ,::t< (If t ilt' Ceot hr nn:il Sr :di' oi T E-led,n1 e 
C;i.I .,,(, l; (107:2) ~ho\l' 11 ]]orrh (,:1." t trcwlin :s ll fJ i," 1' 

rl';Ylj:ll ~ ' , e.'\lendillg from t he fl'e('\I':l~' tilr' ;;.l!!h 
:\E~":: , \ G,-I, ill (he fr ccjl1(']"J ey )Y Illc!o 1 10 :2 hz 
;!",[ ::; io 5 IH, 

T o m:lkc certa in tklt \I' P did not m i,"'" t he 
"numrtl ,I', \I'e ana lyzed dal:! from three " C' j ,'n;i(~ 
;l !T" :>",, \rit h elosc'l)' "pile-cd ,,('i ," lllumc! Cl'." fJP­

'~Li! ed nlon p; th e sen 'ice r O:ld from 1 he ir,:p\q y 

t o :\lE::!A 0-1 (FigUl'c 511) , Tht, :\\"('LlgC' Iloi,,ot' 
Ic'\'('1 ill tlip:~ to 5 hz b:llle!, b:u'rl a ll tr 'n lj ;'ljctC,,~t 
"' :ll 11p ll' ~ , i,,; pl(Jlt ed as :l flill ct ioll ( If di'uncc 
1'1'0111 Ihe fr f'ell':I.\' (<lui..; Iri lh err(l l' b:l!',,,, in 
F igl ll' l' 5b; the Jlo i,":e lcn,l ,, 11 0 '.1':' no ," i),ni fi clllt 
in (' rr':I:'Cl f(lr "I :-I ti rm . ., Jll':lr til e : hel'lna! ~1 i1rJ)n :dy 
centner! ~1]'(JlIll d st;lt ion C1:::\, :\u le t kll ' tlIp 
jJ!ot ll'c! '1\' C' ), flgC lI11i,,,c :t11l)Jlituc/ r" JIl L" I'U)'cd l i .-'i n~ 
th r; :-I J'I'a y.' in lli p \'i cilJity of CT:\ Iln ' aL,ow l:? 
db lilg itC'J' (h:11I Ihe: c,1 rliL' I' l' '' r il n ~l ll:~ of 31) db 
Ht titn t. d:tl iull (,o('e: l'igllJ'r' -1)) ) ,1'1) J'L- -oh'e: lhi ~ 
di ,":f'i'l ' )J 'I IIC,\ ', I hL' 10 1I'r\.,:l ll oi,o (' I r'i"('I " l'l'l' <J n k d 
hI' th l' :Hr:I~' o \ \'L' 1'C' ('sl inlalc'cl Ij :,' digii al! ~' ~ I ' ; l n ­
IIi Ilg lite I'(' f: ord l}d d :11 ~I :-1.-' rlr-," l'fiiJ,'" (',uli" r. 
TI1(',<c y:tiU l'S (Sit OII'1I wj I Ii ill 1];(' "h: lr! "d :1!"('" III 

Figm c 5h) :11'(' crll"ll]!:lra))I" lo I ii" llui "c' kl '(-; ~'1. 
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" hor(-I prm oeis illorn e t r-r arrays operated nCI'O~5 [11 r­
i\lr~[t Ih enn a! anolllaly , 

recording period (,:Ill be conoicie red to rCj1rp;"C'llt 
the IJ e,~ t, c's timntc tJl ~ t ca ll be made of llOI1-
cultural noise', \\'C sec 110 e\'idcllce ill this plot 
for l it e c.'\i"lclice of 11 noi"e all(Jma l~ ', The r('sult s 
of thc' Ceol hel'll1.11 StarT of Tr-lrrlync Gf'ot ech 
sho\\' [( 0 db in r rr[l sl' in ll oi:"p IeI'd betwcell the 
fl'('('\I':I~' :t!lel the penk of tit!' lhe rm:t l tiliomnly 
ne:ll' :\[[8.-\ 0- 1 (01' CE-:\), Thr !l g reellH'll t i;p­
tl\'CC'lI tit e llSCS alld T(' le d~' lle Gl'oteclt re.s lll rs 
i3, tllC'l'cfo l'c, pOOl'; if:1 Il oi:"c :tlloillaly is )lre,~l'nt 
:tt. E:1H :\1r.":1 it is l;;11\' 1~' di.:'C'l' l'llib!e 1.1.1' Oll!' 

c,\perimcllt. "\\Te nrc tlll:lbl,· to gin' :til,\' cica r 
(,.'\jl! :lnation fof' this dilrel'l' l1 cl' in reSt iI t ::; , Onl' 
OOU 1'('(' of bel;: of rlgl'c'I.'llwnl i,..; p l'lJ iJabl .\- the 
nmbig lli t if'S ill cl etcrn illin ,,; :lI ' ua?;t' noisl' I('\'l' ls 
JI1 an arf':t wh ere eullll r:ll Jloi ,<(:' i ~ jlJ'Ct/()]lIiJl :IIl t. 
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YI'e (" I rrf llfiy f'c:l r cII f' d fuf' di fi'c l'l'nCC2 III J1rli -, f' 

,':'pr'f ' tl':, at \':trioll3 Ifl['alioli ," in thr E:1S t .\) e,' :1 

area , .-\ " :tin ',ldy ;; 11011' 11 (J:'jgUl'L' 3), t.h e ,c h:lpc',-; 
of th e ,,,C i:i lllic no ise; "'1 JI-, ctr:l ~lt \':1l'iolls st:lti!JIIS 
arc mOl'e or Ice'" the s:, rne, -:\ o l<: that till ' :i jll'C-
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;'1 ,° . ',', \ ' ~, ie'.li .... , j', of:} t') :.j',;: no i ~!' al ong a Iil le from the frel!\yay t n the :\ Ic.':\ Ilwl'lllnl :lllorna l,v . Alytly 
. ; .. :; >-' ~'. ",! ;'J: ,', r,;'p .,ht)" ·!: .. :"".:,': t Iw t OJ) : nvr r,, ;;(' II "i:in levpls arc i ndi [,~l(ed by dof s; vt'nicn llill (!~ f.hrDu ;;h 
. . " ,.,:;: .",,,. :! (,:,0 ;o!~ . :"': " :'.: <!,-,\,i i\t iuli . Thv al'c,r"~(\ Il oi :.;c' level "I CL:\ Hli d fh e 1 00\'C'.-;tll(J i ~ C! a III pli t.lIdes 
.< .. ,; ." :.:'. .. . :dT::Y" ,, ; .~ ·.h.' II·n by the \ ';lI' i()IlS s.\'I niJ(Jl.-; in tlw ,ku.lc:d fll'l'a . ~q llan:,.; illll icale ;\l'l'flY A. 

, .. ,-.... ; ', ',': ; \1':'<, ,.t, ,'1 .. ,' i('ll" , [tlld ~!) lid c in; l e~ :\re Army C 't :ltiOll~ . 

\"L." 1",·.: ;,';] ( ":,'f' 'ii '" pr:lk (If flip 
' .2" -: " ;" lli, ; .. ;~r'i :; ' : lni : \· ciili'l'J'(,Il( 

. . :."".' " ., i . ' ut :" T I, ""-:liOIl.'. n eller, 
" i ... , '.' 

_\1 (- .... :) ~ 1 l"<-1. do liC!. l'<;" . (':11 fill Y info l'JI1 :1 -

: . . !' i : . t' j : i·'. : ~· ( \!l l' l; or ~ : b: !' !~i.'C of gt'ot ll c I'JJ1 :ti 

.' (' \ · (:1 1.1 ) L- :I;~!p\_'J :liT~!.'" -; \yerc\ O}Jer: ll(' d dllJ' ing: 

:r (I-'\T'(' ri!~! ' ll! , I~:ii'h n!'!·: ~ .\· \\":,:-: 111 lld(· lip u f 

. ]'(1(' \' 1:1 ;ir':,l ;-:!·j ."l l1 .,Jl)C !C}',:; pb('{·d:1t til e (' C1 1'1H't'S 

: II !'i gll!-;ll l !~h l t l'i:l'll g-li: Irjill "ielc·.' of (J.:i kill. 
j .'· J' ll \\'itli ,:Il t'h cll) ':" 'Pi1C'ill J.!· il \\' ;1.' illlpu,;:, ilJ/ c 
" 1 .'I'l' :lli\' "j.'lt:d COliPJ'Cll (,C in t.ile :l l '1'il)' !'I 'corti.', 

l id (Iii, m:llIe il clif!i(, IJi t 10 l kl' the rI:lt :1 foJ' 
. -'ili):1(ill~ \T1o('il~' :Ind azilllilth " f' 11':\\ ' (, 1 of 
.. ; ' ll l ic JlCli . .:c I"·:II 'C'.-; . Cro.":'-:']J ('clr:ti "; Iucii es, h U\I' ­

·.f' l', did ,hu\\' , (lJII(' coherellce , j1:Il'i i(,llla 1'1.\' nt 
" ql)(,llf'll" CJ 'I, ~ I, ;).2, anri .j ~ liZ . \ nC'Jill't ­

., l'.-;t iJli:llill f.( din 'elion :lml \ ·C' I ()cit ~ · of I\,a\'(: 
' l':n 'd fr()11l I he: rOl11p l r's l'I'O~"-;; J )(ctr:1 of' tlw 
: I', IY ci:J 1:1 at I hr.er' i'reCju l' lI cic.-; \','t're ll ot :'lIC·Cf''';:;­
iI . r kl:lil ..: o f till ':' !.' s tlld i('~ :l rc ci c.-;cr il)"d I),\' 

' \ C' l' (Hf,'2) . 

CIl i'; C!. CSIONS 

0111' Jllll in ('olll'lll..: ioll .o :11'0. fh ill l\'f' :He IIll :lbl c 

" J li ,'I('cl ..:ei.; llIi c lloisc 0\'(' 1' (h e }ll" ' il tllc rm al 

n ll fJll l:l ly iklt C:l llnot be n((rihul('d to cU ltllJ':d 
ll oioc' fr om fn'('\I'IIY t ]';lfii~ or c:I11:11 li nd ngl'icul­
(m:d :lclil'!l), :lwlll lHt the amplit ud c: (If gl'othcl'­
milll,\' gene ra ted ll oi se', if j'ln.'.'clll , is less tkll'l 
Gu ll.liI:t1 lloi ec . I r (hr llui .-;C' ])0\\'(' 1' 'of :W ri b ((' U1'­
J'( ",p('IIr1 i ll~ II) :1 n,jllcit.\· :llllpl iturl(' lIf G3.fi Ill/'./ 
sec ) ~d :'l:iT iun Cr:S i.-; takell to be tlio upper 
lillli t for (ile kyo l of gcot il cnnnl ll oi"o (if it 
csi ~I") O\,(~ J' tli p. }IC.3:1 thcrm:tl a nollla ly, i( is 
UII C' to tlYO orrle r." of JII:l g lli t llck l p."~ tkl1l tlie 
bJ'gc ' Jw i.-;c lc\r l.c in lhl' gcy~("r I)ils ills of Yellow­
s tOll e! X:lt io ll :1 l P:l1'k (JyL'J' and Hi tc ilco ck, 197'1). 

,\ C:1'.:\'O \' .' J. E OG,\I E1': T S 

John CO:I!;k:-', \flt.l'll(' Jac·Loll, .blll rs Cihl.F, 
:llld 81(' I'c'n (;:!lhntli in e did Ihe li c'ld \\' ork. 
.)I" lnl l(: T:I~'I ()r pLt,l'C'd h:l ck t ill' l il l'('~ auci cli gi­

(iz r: t/ ti ll: c1" Ul. 
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