
MEMO TO: r'lf:RSHALL HEED AND SUE PRES TWJCH 

FROM: 

SUB.TECT, 

DATE, 

HO"loro K'JS5 and Mi).-w Wrisht we r'" in Me,dco for th", ti .... E 
pe"ied ! M",.,.. aa to 17 May 88 few the pUrpO!let "f Hyin9 
iI&,l·om"-s,, .. tic .. urveys over the. Los {<<:ufr!'~ seothermal ar..... ,Wa 
aliPilriltE s w·ve" .. worQ flown -- Q. Low- AltitudOil aurvey was flown in 
a LamB hQlicopter belonsins to CFE and d Hia~-Altitud& .. urvey H3S 
flowI1 U, ... Pip.".. Cherok=!e fl"Qd-",in", airplane that .. ./IS chllrt .. ,..", d 
.nd paId fc,- by CFE. 

Planning fm' t~., "".w"",y wa.s dane tly A. R ... %o, H. Li,''''' O . 
Campos And R. Hui t.'on of CFE .~nd H. R",,,, and M. WI' i aht of U'JR'. 
Th", fll'3ht ::r",·" in "'daltion t ", ~h .. p "",t, cnnl.li;ted of H,.::t,,, .. 
Lir.:l a" CFE ,; ". ""V, ,,;, 1;,,11"", How,,,'d r"Y5'" Df 1.I1J 1~! ... 0; "' '''s ''''tw"e t ~· t' 

OPIH,,,,I:;r.w , ['l ike W" i lJr, t ,"" UIJ f<1 at; vid e'"' Df'O' r'Btor . Ne i. t h .". ,, -I t:-HO 
"ilot" h ,,,,! h,,,j ." ,".!VioIJs !!KI>!~"i,," ';'" i r' th", typO! eli' 1'101'11. but twth 
lo",,"n.,d qu i"kly . AftO!r' thO' fi, .. "t (~ .. " "f If;.>ch 5U"'VO'Y, ,'Ie 
fu"cbor..,d 03.5 " ".'e., v''''y af1 .. "tive).y. 

AI' e.,ti",,,,tad total of 527 li,., .. - k", ware flown in the Lc .. -
A 1 t i tuce' surv .. y in an area o.f 96 '"q km, for an averas", 1 i ne 
ap .. cins of 0.18 ;Om. Wa I>ad orisinally piann .. d to coval' "bGUt 113 
sq km, sa the o .. t. ..are about 85 pe.'cent complat .. ",t th .. 
termination of the lSurvfiY du .. to IPec h",_nical prob' .. m~ .,ith t;, .. 
hellcop te,-. ThE ~Ltitud.. o~ the survey w<ii; a smooth dra?" of 
tOFosr~phy a t _~n i!.ttampted te.'rain c:l"".'-lI"::" of 100 m, cut du", tc 
thQ va.·y " 1.]99'· [\ tOf'oSr.p~'y, t.,rra;n c learance wa,. comutimes m' ••. cll 
m" " e. Th" huli<:<lptm' ... ",. ,"" ... d to tbe limit<; 0,1 it!! f". r"orm",nce 
(!'ate "f " 'imb i~b'Jut; 1500 {tlo,'.", '""h' o ·f dm;c:ont !!b<:,ut 2 (;0 (' 
ft/~d nl ,mde," til" condlt i () I'1 !~ ,).f l! ]titu,;,_' , t""n;> lil r iltl.ln~ ... n(j wind 11'1 
dai'1!3 th,,' drapp, ",n d WOI bel;""" t; t,3t it <:<.lul,; h ... v., to .... ", d one n o 
bo t he l-, W", .. r,,, "~" 'y l'1al'PY with th ,,, ~lyi'l8 and wlU, tri O'! F, i l"t. 

An ;cs ti .. "t"d total of 1:'190 line- h~ ,·,,"r" f~awn in the Hi8)-' 
AltitudE survey''';>r> ,;orea of abl>ut 1 :'100 ." km, fo,"" .. n ;;;.ve,'a8e 
lin," "P;;U:l"8 o~ ! km, ."c;:ludinS ti e lin"s.. n •• Lo ... A;::ufr .. :. 
seotherm.l sy~tem a~ p ... esllntly do+i ~ .. d ~~5 in the cent~r o~ the 
ilrOl"', and th .... "rvfly ... ai; desisneo: to cover tn. Ifnti re are" o f 
volc.nic f "" ture" (?ot;Ii'ible cald .. ra) i!ssiJciated ... ith Lo .. A>:uf,"es 
and the n .... rby A"a,'o geotha .... m"l "roa. The i;urvey was flo .... .., "'''' 
;:>lanned and :,. considered to hAV" b .. ",n 100 ?lirc;:ant C:OOl'pl",t Ed .. 
Th .. ,"ur"e y " lti~udQ .... , .. o,'18in.,1 I y p! a nned to bq /Po .. mooth dra p e 
a t 500 '" ",bove t e r r ... ;" , but dlto' to limi!;"t;'on s in t!;O' "ah, of 
c:lilnb fc'" th(, ",i!'r.:I'af t elr,d,,,. th <c' ,or"v3.11inl;l condi t ; ",n,; of 
<?ltit'_'.d" " "d i;mmp8r<\hlre. t h (;' 1""--'·"'"! ,", ,,I;' iH:t Ui?l.ly ~l '."·m il~ iJ 
" ",o"'l y " , ,,,,.;td,-,t ·,ltih,,:I ., af 1:300 ft. O'''c<'pt t"lv",," p" ,·t IU o~ R"" 

An d ,""" '",,];:il;' Cl , wll", ,·'''' altitud., rea.;:hed 12500) ft. l~ .. do ""t 
CO"!!'irj",· t hi ", d",p "rtu!-!1 f"'(lm pJilI1 " tD b" tom Ri!3 1,iTic.,,' '', and "J(" 
"""11 ,, 1"'<l3';d "J; ~~' th .. d ... ta, wi t ~' thO' j:J./ i n'l lind "i t; h t ho; pi l ot. 

Th .. ", ,, 1 y .ll~1jO" f,.'obl.,ms ,·,ith th" !>UI'Vey "'I)!'!: W"N' the 
1un;:tioni"8 of th~ helic:opt!t", the i"itiill lack o~ ')de,,!uate 
b.tt .. ri ",s t " .. un th~ nelsnetometpr "yst'"tr, .",d th.; pre .. ",nce 0-( 

SllIob. f,..om ~u"nin9 Df fi.ld... n, .. h e licopter had "ecently been 
ove"'haul"d, and was not ~uite lldju,.t .. :;! P,o." .. ,..ly. The ~ir"t pilot 
complained t!,at it did not produc:e the "",ount of pow;;>r that it 
.. hould, and hE ~'"" reluc-tGlnt to fly when the t .. mper",tur" """'''' too 
hiSh, s .. " .. rally .. ~t .. r .bout 1100 hrs , We completed ,,11 th., 
fty1n9 actu,,"!ly done Irt th .. h .. l;copt .. r ... ith this pilot !Edu"'rdo 
Her'na'1d",,) . loll"'"n the pilot W,,"" ch,,"sed, tht' n.:.w pilot O""liz) 
"""' ' .... luct 3nt t" fly the maC:h!ne in its condition. An "ttempt to 
fi" t hO! hf!licGp t"" ..,11 .. not 101.<,":(:"""fl.]l . "n d tlll'~ !I. ... ,'v .. yi ,,'3 he'd to 
I)e t tH'min,,"",,;1. Tell~ h"d h ... d a ,-"",,,,t h"li cop t f!" IIC::i:J. d~" t , ",nd 
Wi!';; ;'PPi"""., tl/ 1,.,jI18 ..... el'y <:II. Llti o u",. ,.j" " "",F'm:t lil d hi!; j\.Ld (l""" ,,, t, 
I\o""v" .'. 

CI'·E '!"I,t;"lly supptil'!d Jaw-·" "'p",,,,ty C:i:lr batte"le!>, " "d 0'"' 
two h .. licopt " " fli8,.,tl;. 1"11 ,..an low on po'~ .. r .. nd had to q u it 
8u~"ayin8 . CFE lAtar obtained four heavy-duty battari~s, and 
there ~.s r.o f urther probl.m. 

The s~Gk", pro~l~w was sl8nifici!nt only ~or the High-Altitude 
survey b .. e.u3e of th .. muc;:h .. mililer t>=rrain c1eat"'lInclI in th~ Low
Altitud", ,"ury"y. Navigation ,.as ~."",,'i diffi;::ult in thO! Hi9h 
Altitude sw-v"" b9c:ause the h(")ri~ontal vis;bility was "t tim .. ..: 
lz .... than 5 ,-o il"" , It .'alO no t poss ible to 11<10 fi,,,tu.' es fa" 
enrJ<J9 h .1h .. ,, <1 to l ine up .. "d fly tow" .rd them, ",n(! .,'" ."0'-" 
re!ltt'i~:~,"d t el c<:.; i " !.l n a"'8I!ti,'" F'o>i,, ~~", mC;)!,., n eal"ly unr);:; ,· ' th", 
p!;lne. iM" 'l" ,_,l ity to tlH! vide" pic t u r'!i'<> wh ich "'i ll bp. us"d t" 
I" "'~('JV'''' th,o Hight p;,th i .. !:')8 rd f i<:,,,,tly d"ll" .... d .. d ;n the rli '_lh 
fll t i t"dw o;c\t'vey du", ~;o the o; mClk .. . 

A brio"'; $Um", .. ,'y of daily ",~tiviti~·,. i .-. 3i; follows: 

May !, 
truck. 
lost by 

Sunday.. Fly to "'IO"j.:o City and "ide to Me"'.:;iI 
Lussase, inc:ludinS part of " "Iuipment need~d .for 
Deltq b e tween Salt Lake .nd M .. xico. 

in CFE 

"'''-''''Y 

M.y 2, Monday . M .... t ... ith CFE personn .. l at the Ger"nci. office ta 
dlgcul>~ "urv,'y plans. H .. O!t ..,;th H",etOt' Alonzo ltnd ArturCl 
Gonzale" of CFE to appraiuf> t h"", " f "(J "VWY plans . Magn"t;o:: 
.. ,!uiF'm,m t s t il l in M.ntiea" c:ustom" in ,'1 f' "i c Ll . 

May 3 , T,"""q;"y . He ,~ t with CF'E p", r "<o n,,p- l ;,.t trw r';!!)~' fmC ;1< offi"". 
11 iMJn etic O'']uir'''' ,,,n t ill1d lLl llSll8!~ ""' IO'n!.') h" Q,n Mm:ic~, (al","iv,·[j l ,~t; e· 

&"''''i I08) _ 1" <I.ft .. r., ~)('m, d,'i,,'~ to t h O' L_e) " A~c,f" all """0" to \/i ,, ~.' 

I:onditior: o; f r om th" 9 .'ound i,nd toe\r the 03rea. H!i!licof"t .. ,- ","," '1"" 
In ""'w~l i". 

M.y 4, Wedn2sday. 

MbY 
Qv .. r 

5, Thursday .. 
Lo,", A:::ufr .. s. 

I""t.ll masnotic su~"ey ~yst .. m in helic:opt"'r 

First !;urvey flisht 
Data 'IUell i ty sood .. 

fer Low-Altitude surve y 

M .. y Co , Frid"y. Sac:o'ld he.llc:opto".. .. ur"ey fliSht for Low-Altitude 
!lu,·v.y. Data. quality good. 

Hay " Saturday . Th! rd hill; cOP ter su,'vey f 1 iSh t for LOW-A 1 t i t ... d .. 
!Ou,..v,"y. Dat" gu"li.ty 5000. In ",f t(~rnoc"" Silve ... d .. monllt"iiti " ,., 
of fliqht-p;;';h ,· .. CGvw"y uslnl3 t h e ',i[ko sy"t£'m at the CF., o ·ffi ;:", . 

Hay ll, S und a.y. D ... y ",,'-I. 
V('llei)n,) t l.,.,t ... ~". f O" m"d i n 
lO""eq v ehi::l", with "' ~1 1C:~1 

AttO'mpt",! t <> d,"i v<'l to l'iH'!r: ut i l"t, " 
;l f;H' ;n,"" " .fi<= l <:! i n thlil 10)4(> ".'. CFE 
w .. h,1(! "co me' ,,, .. ,, h all ! (;10. 1 p "ob l .. m" . 

May 9, '1and"'_y . Fo .. , ... th h .. llcopter sU,'V,"y f I isht fo ... Lo ... -AI ti tu<!:oo 
to loos .. componlint In invO'"t",,.. 
Data usable but no, .. y. '>Ie .... 

.. urvey. 5c",,, ~lect .... ic .. 1 noi.~~ du~ 
(cau .. e disc:ov"" .. d ... fter fliShtl. 
hRllcopte r pilot Arrives, 

May la, Tu .. ",d .. y (/1oth .. ,..·'iO O;ly In M",,,ic:,,). N .... "'elJcoptl!tr pi'-at 
commun;:c:",t..,s with previo",;; pilot on th .. condition of thO! 
hGilicopt".' ar., d .. terml ne!5 that h .. does '"at want to fly i.t with"u~ 
,.. .. P ... i.r. T,'""sh..- magnetiC: "'lu;p"'",nt tCl fixed win8 .irp l ... "" for 
High-lUt; tude Sur'v",y a-"d perfo,· ," t ", .. t fligh t • 

. '!;ly 1t, W"!"""d.W . 
'l e, ... lity 8DGd. 

MilY .t2, l"h:..:"";;j ,,y . 
q~,O\ I i ty 91>",d . 

May 13, Friday. 
Vi!;lbl1ity b2;:e~32 
~l:iSht "E!:ord",. 

MIlY 14, Saturday . 
qua I ;: ty good , 

f" I('~\t 'fli,Jbt few fji.gh '-Altitud" [", ,'v"'y . 

Second fligh t ,1m' Hilj i-, -Al t icudl> ....... VOiy . Dat" 

No ilpproval -(",r 
of ~mok.. Worked 

tak .. -o.ff due to I ifni ted 
on ",nnot .. t,on of P",,",,;:ous 

Fourth f11sht .for High- Altitude survey . 

~I .. y 15, S unoC',y. FHth ll!S!>t f or H'gh-Al. tit .. ,d .. aur""y . Da ta. 
'luII lity S"Dd. T' ...... n~,fllr e'! uipm~nt tl ,~c:k b~ ~H'I l icoPte(', .,hir:h h_~. ,,; 

b~!! r) u "dcw c' ''F'a i .. · mD .. t af t h e ,",,[, 10: . 

M"y 16, ,.kmd ",y. Atto.",p t h el ic o!>t<'" ~l ''3ht to "fldo IIr."".., Df the 
more rlll! "y ""til from th" l", .. t h"l;copt ... ," flight 1m May 9 ,~nd to 
Qbserv" ""0"''' "ddit i.c,r,al 1In .. I> .. I'b li<:opt",' .. till dO~5 not "f' '''r a ~'' 
", .. II at h18;-O a:t;~ud"li o.f Lo!! A~L'fres (9000 to 12000 f .. et). 
A.fter 6bau t 1 ho~r of trial flisht, h e licopter pilot d~t8rmin es 
that ", ... chin.. is not -Eu""tinnai 8nou8h to survey. Re .. ""ve 
.. "uipmer;t ~"O'" hCflic:opter and p .. c:Jc it for shipment beck to th p 
U.S. Fly 100 H",,,!!:c by c;:h.rter. 

Hay 17, Tuesday , R<;turn to S"I, L .. ke City. 

make th~ tr"n ... fer In Lo .. AnSlli .. ,. b",c"'_<.Jse of l ... te .rriv .... l from 
MQ"i;::o and "low proc:e5!3i .... 9 th,-ous" U,S . CUstO",5, "hieb " "'3 
tot.iiy ir,ec"quatr> to p.'oCel!5 pass""ngr>t'", from the !;<!v<>ral 
art'ivlns pi .. nes in ""'y r ...... on .. ble "",,,,u,,t Clf tim",. 

t;, "'.<l dition t <) the act i viti .... j"t3, l ed "bo"",, CFE b .. ",,,t.,d 0 3 
to di "" .!" {"" , ""'" " vlming , and .. ,'" t l~e' <·.' te<1 $<~me IJf thli< CFE p0o p l " 
and oJiv,"", ie' dim>!,," "'" i' n <Jthe r (;,,,p ,·. I"'ll. '-h o' l'" W~ tr.<o!c to d;""er 
i!H: l udw! F,"moC1 I<"'Y",,; a C1rJ .. ,i 'I .. , A" to"i " Ra~ o "n ,j ..,if." H.", to.' I._i. ,' '; 
... nd ",If,!, 0""".,- Ca mp o!;, I:~. Hu it '-on ""oj .. if" , ilnd ~the.' .. ,f ro", the 
"l.ct.'oni'~s s h",p ... nd R.zo's d,·iv."" , · :h~ h"d oon .. ted h;!5 SCL"d",~· teo 
pic:kinS c:_ c; p in M.,,,ico City and ,It'ivin8 us to Moreli ... !-'pcn 0"" 
"'-rrival. 

Whon we le~t Morlll, ... , ... e brought bac:k atl of the vlCl~O tap"" 
exc:ept one. which .... as i.~Ht for copying . The oth.r .. hac already 
b ... n ccpi ed. WG left the o,..iSin",l .. of .all of the m,",s" .. to,,,ete,. 
rficord .. , whi<:h CFE i .. to c:opy ar.o ",.,il the oriS1n!ll!< to u ... 
The,. .. r .. c_wds l!re di fficult to c:opy ",,,II.. I-J"en ...... 8"t the 
ot'181".:I1 .. , '"'" wiLL do .Onto;! f w .. th"r 3 nn" t atton D;"d m ... k ... i!nct"er 
compl"te C: DPY, The Mexicans wi 11 .~ l "a be mall irl8 !10m .. m .. po;. ,",. 
", ,,,d,,, ... li-, t of /il ] .,f ~he data tJ r_"cu,""",t .. we !3E!nr.;rll.tel!, t~, ... i r 
loc ... ti o ,y, cmd cur""",t F,toatU5 ... ,., d : ,,'ft C; OF'ilH". of the l i~! t Hi th 
CF'E. i'I(o> "ho"l d tr",,,· .. f c:w ," OI l l b c, D'" th'" """' '' "'''''61 1 ''"!Jt ~,. n w 
rl!?HIc:an~; ,.,,1, b" "~lfH:klI11i1 ... nd CO ri'F, ili r, g till! tr"'!l',(,tic ddt ... ;"t o 
In;,p'" fm' batr, 'Sur'vRys, and UUF,I ,",ill i.r,d2p,mdtmtly und.wt"ka the 
!!I",!>e "~~<,,.t, Thi. wi II reqUlr" ""'J"','''') mo"th!, . We pI"" to 
c:ommunlc:at<. th,"oughout thi.. PI'OG"SS an;:! b.. .bl. to c:o"'pa,' "" 
rlisults ""fort> tb.., ORC ",a .. Hng. W .. "'gree d wIth th .. Me><ic""n .. th;;t 
wh • ., thO' mill' "'''kina i .. complete, th .. orig;:n .. 15 of all d"t", <Jill 
be s~nt to CFE for per"'ilnent storag... Th6y .ra muc:h more li~~ly 
to have t!"1e ..... e': to ref!!r to the d",ta 1n futur. years tnan we 
er ... 

A .. ""pETted, "' .. We!"e VIlt'y ... ",ll "";::lOjv"d and hoo:>t<'!d in 
tlorel! ... . 0..,,' Me"i<:a.n co11".S llIlS <,.'e v"ry "Wacioul; hosts;, an tJ .. ,'" 
"PP!'l!ciat"tJ ",]1 0" th!! 11 .. 1)" Guppo rt "."d e " C::O"" '''I;O,"a nt t h",y ,FlV'~ 
e,I> . W" a,',' l ""h' infJ fm'w.,,'d to u,,~ "'''"F' il ,,,tiC1r1 a n d i n ttlrp,· " t"; " t ;.m 
of tF H:' "'''8""t ic: dati' " it h tho;),'1. 


