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THE VULTURE MINE, WICKENBURG, ARIZONA 

LOCATION -

The vulture Mine 1s on the southern margin of the 

Vulture Mountains about 9 miles west of the Hassayampa River 

and 14 miles by road southwest of Wickenburg, Maricopa County, 

Arizona. The present property consists of 12 patented olaims, 

14 claims ready for patent and approximately 70 located claims. 

HISTORY -

The ore deposit was discovered in 1863 by Henry 

Wickenburg who treated rich portions of the outcrop in an 

arrastre on the Hassayampa River. In 1866 the Vulture Company 

of New York built a 40 stamp mill near the present site of 

Wickenburg and hauled the ore by wagon to the mill. Various 

other companies acquired and operated the property until 1917 

and the records indicate that about $6,800,00 worth of gold 

was extraoted. In 1927 the Vulture Min1ng and Milling Company 

was organized and diamond drilling of the eartern extension ot 

the ore obtained encouraging results. The United Verde Exten­

sion Mining Company became interested in the property and sank 

a 500 foot shaft in 1930. It was r~ported that underground 

results did not warrant U, V. x. to further participate in 

their agreement to develop the property. In 1931 the East 

Vulture ~ning Compa~y was organized and a 125 ton per day 

amalgamation and cyanidatlon mill was built. Feed for this 

plant consisted of old tailings and open pit ore west of the 

old workings. The plant operated continuously until 1942 when 

it was shut down by government order. Some of the milling 

eqUipment was moved to Bagdad Copper whioh was o\fned by the 

same interestso 
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GEOLOGY -

The Vulture Mountains are made up largely of 

andesltic and rhyolitic lavas which lie on schist and granite. 

Granite and rhyolite phorphyry dikes are abundant. The 

Vulture Mine is near the southern margin of a moderately 

hilly pediment at an altitude of 2000 feet. This pediment 

is floored with quartz sericite schist, intruded by granite 

and rhyolite porphyry. Complex faulting has affected these 

formations. The Vulture vein system at the surface strikes 

slightly north of west and dips 45 degrees north. Gold occurs 

in mineralized quartz veins separated by sericite schist. 

The schist carried gold values. Widths up to 85 feet or more 

have been mined. Below the zone of oxidation the ore 'oontains 

pyr1te, galena, blende and chalcopyrite. Coarse gold was 

found in all parts of the developed mine. 

DEVELOPMENT -

The. workings extend downward through various shafts 

to 1550 west of a main fault zone. High grade ore has been 

removed to the 950 foot level. Portions of the ore zone to 

widths of 100 feet have been open pitted to a depth of about 

150 feet. To the east of the fault zone,' a 500 foot shaft and 

a small amount of lateral workings has been explored a port1on 

of the area. Two wells, one presently operating, would provide 

su~flc1ent water for any forseeable requirement o 

POSSIBILITIES -

This property has two distinct poss1bil1ties. 

(1) The developemtn of ' an open pit operation on the main 

zona of the old workings. There exists the possibility of 

blocking out 20,000,000 tons of ore to a depth of 500 feet. 

(2) The location of the extension of the ore zone to 

the east under the lava filled valley. 



OWNERSHIP -

The present owners of the property are Messrs. 

Johnson and Turnbull who purchased the complete title to 

the property from East Vulture Mining Company in May 1959. 

xxx 
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TELEPHONES: 

ROTARY NUMBER 

AMHERST 3.1500 

OIL (CANADA) LTD. 
505 EIGHTH AVENUE BUILDING 

Mr. J. D. Mason 
Trans Arizona Corporation 
917 East Fort Lowell Road 
Tucson, Arizona, U.S.A. 

Dear Jim: 

June 30" 1959 

Enclosed please find copy of letter from Lichty which is self-explana­
tory and a copy of his report on the Vulture mine, Wickenburg. 

If you and George have time, it might be an idea to look into this pro­
perty because if it has any merit, it might be handled with the Lakeshore 
operation. 

Sincerely, 

J.MP/lmp 

cc: Mr. W. B. Milner 

- ---.-,~~-'''----.~--------~------
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Mr.' J. D. Mason 

RANGER OIL (CANADA) LTD. 
505 E1ghth Avenue Building 

Calgary, Alberta 

Transarizona Resouroes Corporation 
917 East Fort Lowell Road 
Tucson, Arizona, U.S.A. 

Dear Jim: 

June 30, 1959 

Enclosed please ~1nd copy of letter from Lichty which 1s self­
explanatory and a copy of his report on the Vulture mine, Wicken­
burg. 

tr you and George have time, it might be an'idea to look into 
this property because if it has any merit, it might be handled 
with the Lakeshore operatlon& 

Sincerely 

Jack 

JMP/lmp 

ces Mr. W. B. Milner 



4122 North 56th Street 
Phoenix, Arizona 

Mr. J o M. Pierce 
President 
Ranger 011 (Canada) Limited 
505 E1ghth Avenue Building, 
Calgary, Alberta. Oanada 

Dear Mr. Pierce: 

June 25, 1959 

I visited w1h Mr. Wright in New York on June 19th, 
and went over the Lakeshore copper property and its possibillt~es 
with him in detail. He advised that he would be in touch with 
you concerning future developments. 

At the same time, re requested that I forward to 
you some data on the Vulture property near Wickenburg, Arizona" 
I have obatined a sixty-day option to purchase this gold-silver 
property outright and have started a sampling program whlch 
will indicate whether a large open pit operat1on would be 
possible. 

Yours sincerely, 

Lyall Jo Lichty 

c.c. W. H. Wright 
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tlUence and have interfered neither ~ith development 
nor · minin,. Beal .. th.., there are two major faults, 
wh.ich are known u the Talmadae and Aator fault.. 
The Talmadp fault cuts the ore body oft OIl the easterly 
end and on the dip, cl'08Iin, the vein on itl strike at 
an acute anale. The dip of the fault 11 80 de,. to 
tht.~ no Which comparee with the dip of the 
\'ein, 42 der. to the north. The dilplacement of the 
vein i 800 ft. vertically. This fault does not outc:rop 

t th surfAce, but i buried by ,ravel wuh, a circum­
stance tendin, to COIl at ita-true character, . which waa 
consequently not reeorniaed until 1911. That thi. fault 
was encountend early i.shown by the Retch, Fi.. S, 
and a quotatio from a letter' written in 1872 -
superintelldtnt of th mine to Roujte~ W. Raimond. 
then U. s.. Mlnin, Commieaiollv: . 

"At a Uptb of 232 It. below the a"rface of the mesa 
th fiSIUN fa foad to chaqe from a dip of " de,. 
north-no t to an al..t ftrtleal poeitioa. . . . 
After liDkina 10 ft. behind the foot wall, from the 
232-ft. level, tbe luure .... eroueut and tOWld to be 
47 ft. in width, aDd haviq on the hanrin, wall a seam 
of blue clay 101M 12 or'16 in. thlclL Out.ide of thil 
w the haDsiD.·waIl roek peculiar to the mine above; 
but the III throu,hout ita width, "AI found to be 
filled ith a hard blaek rock full of fin iron pyrite8 and 
"orne galena, and .imiJar in charaeter to the up or 
b rren 11llin which il found in many Colorado lode ." 

I t is intereltin&, to find the correct interpretation of 
thi puuliq ,tI010.ieal .trueture by comparinar the 
sketch, made in 1872. with the cJ'Otll-oMCtion of the . 
orebody .. developed in 1918. So far .. ia known, no 

or wu dOne deeper thaD that Ibowa in the oJ~ ~etch 
until 1911. . ' .. :., . . ~. 

I t is not ..,. to allow th_ fault. aDd tbelr relation 
to h vel. dearly ad tully 1ritlaoat a Mri. of CI'OU­

tions or •. mocIeI, but the two ~I .. abtehea, 
il'. 2, will _ift an i .. of .. ~ .... aIta of 

the faultu.,. TM faalt .... t8COUJlterecl darilaa" the 
recent worfdar of the mlbe OIl the 600 ........ r the 
p not..etfoa A-A, and here it .... ftOIj 1ft to IIx 
feet Wide betwMn • wan. aad ... flDed with roup 
a d brobli Of and qDU'tI. For a 
Bhort di.~ lD 101M pa.W 1ftJ' or Ib.V teet, below 
the point..... In ... cut oft, tbe fad contained 
10 mueh etUI.iW \' matter that tIM faaIt wu proftt.. 
ably I~ for .. coaaiderahle cIiatuce. 'nle fault 11 
mineraJbIiId dItIeoBtblooaal;y b1 ealdte. wIUdl appeara 

'¥11Mftl •• : _eM weet ~ tile .~ III ....... "". 

.. -• t ...... 
~ __ ~B.~ __ ~ ____________ __ 

\ 
\ 

\ \ , , 
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no:.. SECTION OF VULTURE 111 'F~ 
Drawn by P.ter TwLylor. auperintendl'nt. In 1872. publl h.'d h I 

r port of the U. S. Comm aton r of MlnLn. StatiaUcl. 1 74. pag· 
US. A outer.l>; B. mouth ot lTUlIn ahaft at t!urta('f' of 01 :l; ( 
U2-tt. 'evel; D-D. tnt rlor ah tt; E. ('rOM.ul at !!ft:.!·tt. It\. j 
howin. veIn .., tt. lhl k. witt geam of Clay on hanging- wn II : ,. 

north prOJW'rty drift. at 23:! !t . , G, t'rOl'scut (unftnlllh.·d) at 31 :. 
ft I vel. H.. 11" In% . 

in lenses a few feet in length, sometimes a foot in thick­
neM, dark colored, and containing here and there cry, -
tala of galena. The calcite is comparatively plentiful 
near the surface and is not found in the deeper part~. 

When the position of the fault was determined hr th .. 
extension of the underground work, ita apex was pro 
jaded and .taked on the surface, and it waa found that 
it cut throU&'h au area of old dry-placer workings about 

It. .. u..ut of the orebody. A workina hypothesi~ 
wu deYelopecl hued upon the idea that tNt old placer 
JDU'bd. the poUtfon of the faulted outcrop of the vein. 
and aploraUGIl .... thereafter direeted by a drift on 
the 710 JeftI lOutb_ter17 aloD. the fault and by a 
vertial w~ flUll tIM ..... level on the northeuterly I'. of the faUlt. Thia work resulted in cutting the 
vein OIl both the '760 ' aDd sao Ievela exactly where the 
hypothesis iDdieated. The oNbody, when redi.Icovered, 
.. u .. It. tillek. and the be.t part of the ore shoot 200 
It. 10 .... 

At tbi..tace it wu thought that nothing could 
interfere with the realization of the moet I&nguine ex­
peetatioM entertained for the mine, but before many 
II'dStU had I'ODe by th Attor fault waa cut on the 
1.010 level. at a pIaee where it W&I expected to ftnd 
ore. Thia ne. fault t. p&RlIet. or nearly par&llel, to 
the Talmadp fault, and th di placement i. in the same 
direetioll----that ii, downward 011 the northeuterly side. 

unt of thatdisplactmeat i. not lmown, for the 
NUOIl that neither the vein nor any other correlating 
featw. have been found beyond it. 

The ph,1 cal eoodition of the fault.filling does not 
u .... diaplaeement,....ter than that of the Talmadge 

fault, but the winze 600 It. .vertically below the 1,050 
level did not tad the vein, although it did find strina-ers 
of quartz which yielded good lU&ya, a condition wbich 
is characteristic of mineralizatjon in the schist8 beyond 
the ends of the ore shoots. It is believed that the drifts 
might wisely have been carried further ea~t heiore thf 

FIG.:t. C'R088-SIICTIONI ON A-.i .AND 1I:1f OF THE VL'L- work was stopped, but. in any case. if the vem sh.ould TlTRE MINE. 8HO~Na THE~Er~'~ECT~_O~F __ F_A_U_L_.T_IN~G ______________________________________________________ • 
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no , the upper parl8 of tbe vein havin. been quarried 
in two large open pits. The w.terly pit is 300 ft. Ion. 
and the easterly one 500 ft., with low-crade vein matter, 
which consi8t. mostly of whi~ quartz too pool' to mine, 
remainin. between them. . 

In the oxidized zone the quartz is stained with iron 
oxide, nd some wulfenite in characteristic tabular 
cry -tats with razor-sharp edg-ea is found in openinp in 
the quartz. Vanadinite is reported to have been found, 
but it mUlt be rare, tor none wu Hen durin. the re­
cent o~ration8. Below the zone of oxidation the vein 
minerals, other than quartz, are pyrite, .&lena, blende, 
and chalcopyrite. The proportion of these is indieated 
by the ratio 0 eoncentration. which was about 30 

e 

o IDO 
IS50 

! f 

extensive outcroppinll of .... nit. are found. oeeW'I'iar 
ail an intrusive mua in the IIChi.t. The ... ex-.... 
into the rranite, but piDehea out within a sbori diI­
lance after ,plittinl' up into aeveral ,smaller vt!iDl, wIlidl 
have, however, yielded some hich-crade ore. Gruute 
of identical character wu encountered in the w.terIJ 
end of the 950 level, in the easterly end ,of the 1,110 
level, and in 4l diamond-drill bole put dowa from .. 
latt.... These points of exposure of v-anite la the _ 
of mineraJi;ation indicate a probable euter17 pitth Gf 
the contact and perhaps alao an .. terly piteh or rake 
to the ore zone. 

The poIition of the stoped areu ia ahowa ill .,.. 1, 
presenti ... the loIlaitudinal eeetioa. ~ 

A . • "." .. tItI ~w"..,"'tI -.·w .. ., "v "y Y" .",". 'V ~w,," "fill{ "'lrj- .,"'v" ,.;" .v",,'" vV ".", v v 
/v v " " " y " Y II ., \< y 'i" "" Y tI " II Y'Y " V Y Y Y v " V" 
"" t/"v .v"yt/"YY"VY"t/ " II"YYYY Y~VVYV~V. 

Ceuftt,., lock. 

~ Chlorit;c: ~h;at 

_ Mined ..... tC) "'" 

0,.. Oe, •• it. 
Mined "II to.... . 

FIG. 1. LONGITUDINAL VJ:Il'I'lCAL PROJECTION OF TR& VUl .. TURE lUNB WORKINGS 

1, and the .... y of the concentrates, which ... 12 to 
15 .,.r cent 'of Md, 8 to 12 per eent of zinc, 1 to 2 per ' 
cent copper, and from $120 to $200 in cold. Metallic 
gold was found in all part of the mine, and n in 
the d per workine&' where the 0 was not oxidiZed 
but "'AI made up of characteristic quartz with asS6- . 

dated salphid , coarse cold ~ .. preMnt, and thU'IOn\e 
piec weiahlna balf an Ounce or. more accumulated in 
the mortan of the .tamp batteri.. ~ia pkI had a 
finen of 760 to 780. . 

The auoeiatioo of .old with ....... i an iaten.ltin. 
characteristic. The .old thua u.oeiated appeared not 
to be metallic, and proved, upon experhDen~ to be 
peculiarly oo-tinate to eyanidation, but the .. ".. 
U uaUy rich. 10 that when the aveJ'l.l'e mill eoDeelltratel 
ulayed ,160 per ton the dean plena eoneentrate u~ 
sayed f6OO. These characteristic. of t e ore led to the 
adoption of a rather unusual met&UuI'I'icaJ treatment

t 
a 

combination of ~tIOll. eoncentntlon, and eyu. 
idation. 

silicitkatioil is found throughout, but mineraliutioa, in-
tead of bein. uniform# is &el'rea'ated in two well.odt6nied . 

ore shoots. The easterly orebody, which i. the Ollt 
furthest from the I'ranite9 was the Jarpr in eYet7 
dimen!ion, and the position of th two su ,.ta the 
conception of a succession of ore 'ahoob eK ." ...... 
Thus, the next one should be further t and deeper,' 
and the fa tine would ha carried it to 80IIle IiIeb 

• iDB U is indicated OD the drawinl' .. ~ 
zon 0' extension of mineralization." Eviclettee of ~ . 
erly .xteDsion of the ore zon would aaturaUy be Ioabd . 
for on the Iurtace, but uear-by fIXPO\IU .... an .... , 
for the reuon that the aebiata are buried by \'Olenete 
tuff. and lavaa. The eehilts emer ...... in 1,000 It. C. 
the eut, wbere they show eharacterl.tJe .tructa ...... 
some mineralization. . 

The po~ica1 feature which baa bMn a eGDtraIIbIa' 
factor in the hiatory of the Vulture mine it the .u. 
ordinary dewlopmeftt of faultiq. Then .... a ptat 
number of .mall f.ultA, with ~t. bo ••• _, 
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mp mill. which he orked It dil .. 
ode mine to an Enalilh com· 

re built a n miU f forty tamptt 

iling pile wa 
t profit. 

min. 
During the t enty y rs from 1888 to 1908, the min 

orked only in a tlmall w y by I, In 1908 it 
r _ pened by the Vulture ine~ Co. T.he min wal't 

pumped out and the h ft . unk deeper. Milling be an 
in 1 09 Ir m ore mined in th upper evel and mill in 
t\\ I ty tamp of t e old mill repair d for that purpos . 
1} or . am I m t ld in th mortar and on plate 
in pproved CaHforni style, with v ry a-ood re ult. nd 

m t lIu iraJ tl\ inc.' of 70 to 80 per cent. Th 
'ling~ were pH d or later tr atment by c 'anidp. 

Water 'R.. de relo d by the deep well.. nd u 11 w mill 
built in 1910. The latter wa or twenty heavy stamp. , 

29H 

with supplement r" 'n ing p ns, ha ing a capacIty of 
100 to 1,,0 tons of ore d dy, and was drive" bv 
g i~e ell ine. The m'll work d steadily, with "the 
exceptIOn of n interruption of a few month , until the 
.nd of 1915 All ctivity ceased in 1917. The mine 
was allowed to fill with water, and in 1919 the equip-
ment w advertised for ale. . 

Only the m t meager records of the production of 
th ... Vulture mine betw en 1864 nd 1908 .r~ to be 
found, but it i nown to be v ry J rge. Published re­
ports credit it ith mu h 16,000,000, nd 80me 
claimtt are mhde ot even larger production. In ~fi'Mral 
R~,ourc~, for 1869 a record j iiven of 16,474 tons 
[1} d t Wickenburg, which yielded $899.748, which ig 
at the rate of $25.83 per ton, Whate~ r uncertainty 
there may be regarding early production, there is none 
cone rning that since 1908, which amounted to a total 
of 1, 39t 375, of which about 30 per cent came from 
con entrate hipped to emel era and the remainder was 
from bullion derived in nearly equal proportion by amal­
g m tion and cyanidation. Complete record of tonnage 

r not at hand, but there was mill d during the years 
19J2 to 1914, inclusive, 82,091 tons of ore of an aver­

y of 18.94 per ton, which was tre ted ith a 
m tallur ic 1 ciency of about 82 per cent. 

The mine' in the foothills of the Vulture Mountains 
th dg of broad, ently slopin de ert v Hey, The 

try roc are schi t , probably pre-Cambri n, with' 
and irregular rna se of granite, II anted tini 

the miner }jution. Vulture Peak, at an altitude of 
~, 00 ft. and ftv mil northeast of the mine, is a 
vole nic neck with r diating dik whose prominent 
outcrop form trUdng topogTaphic features. This 
neck and the dik umed to have been the 

80 Ire of the lav which filled n old valley and buried 
the ea terly xt n ion of the Vulture. min I zone. 

vein tri e e st and e t· and dip northerly 42 
de, It pr ents two characters: ntxt to the foot wall, 
a vein five to ix feet thick of rich minerahz~ quartz 
but without dmixture of . chitlt. and above this, nd 
. epar t d from it by chlo,,'tir hi t, a big quart! vein 
thirty to fifty f t thick. In orne patU this vein i of 
I n. whit qu rtz. which i. invariably low-grade and 

cannot 'orked at profit. In other p rte, the 
body of thi vein i made up of (I'agn ent of schi t 
with quartz betw n. and 1. rich. The hanging wall i~ 
of chlori ic . chi:t, the foot wall bing of ~ricit ie schist. 
The outcrop wa~ 1,000 ft, 19 g. but it h8~ all dl. appeared 
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TilE \'I ' LTI'Hl'; ,u:-a: ,\ {) C\.If\ FROM 1'11 • • HLI... IN 1914 

~ 'The Vulture Min 
An Excellent Example of the Effect of Faulting Upon the Development 
Of a Southwe tern Gold Det:iQ ' '-Di covered in the Sixties, the Property 
Had a Good Record of Production. Until 1917, When It Was Closed Down 

By W. SPENCElt HUTCIUNSON 
Wrjtt~n for E",.".fO "/I ttd II , Jott ..... 

THE VULTURE, a rirantic tooth of ,old-thread. 
quartz on the rim ot th d rt. watched antury 
by century th I nal miarratio ot til Apacb • 

who croued the mountain. and the forty .Iee ot rt 
be .' n the water of the H y IJlpa the Gila. 
In the sixteenth century i beckoned the adventurou 
Spaniard from the ten trail to rev I it. • Id and 
to take his b -poled and t l-ed,ed ax fo • ten. 
It a not until 1862 that any at em de 
thorou&'hly to explo c ntral Arizona; no one had be-­
fore yed more than hurried pas ge throu,h the 
country, althourh II believed it to be r ch in min r 
Th Territory of Arizon as or,anized by act of Con­,r , Feb. 24, 1868, and about the sam time Weber. 
Walker, Wick nburg, and other v teran pioneers came 
into the diltrict. 

Henry Wickenbur" with v ral com)aniona, w 8 

prOApectin,r upon th H ayampa in October, 1868, and 
di cover a butte or mall isolated mountain of quartz 
which they recognized as containing JOld,but to which 
th y attached no gr t vaJue -at first. 10 that aU but 
Wic enbutg were r luc nt to 1'0 to even the .. mall 
troul)le of po8ting noticca, claiming the lode. It &1', 

hov.ever, t ken up, and the Vulture mine by 1867 b«ame 
the te~ ·known at d m08t profitable PropertYA fn, rent raJ 
Ar'zona, if not in th entir territory. The main quart! 
( utcrop. a tooth-.like hude, wa .500 It. Ion" 400 ft. wide. 
and 100 t . high. 

Tht! Vulture mine is in Maricopa County, fou~n 
mile, f'outh of Wickenburg~ I AtaUon on the P~tt • 
Phoenix branch ot the Sar.ta Fe Rr. about fttty mil" 
northwe~t of PhOE'ni)(. The mine is reached tl\ : ut. 

mob·le roed, w ich .urmounta paaa at an altitude () 
1 ft., ,ju nort ot VuJture Peak. The mine i el f 

altitude of 2,000 ft. It wu not 10 acce. sible if) 

rly y tore · railway ere built, when 
nbu , on th Colorado River, as the near~. t 

supply point and • all t e machinery for the 
rat miD .. AI hau 1 miles aeJ'OU the d ,ert. In' 

lOt r Uroad h P nix and in 1893 it wv 
ex ded to W ckenbura. T Hauayampa is a "dn'" 
riv r tl .reat r rt of t y • b t ita sub-ehannel 
strea is unfailinr. and at Wickenbur abundant wa er 
i found by ballo .. • wella. Of th... &ten, it is alleged. 
"He who drink. ttlereo .hall never aft rward tell the 
truth, have a dollar, or v Arizona." 

The ftnt mills for workin&' tb Vulture ore were built 
on the H .... yampa, one a abort stance above Wicken· 
burll, and' sixteen mil trom th mine, the other con· 
8iderabJy further down the. riYer and ten miles from 
the min. Well were driUed at th mine in 1909. and 
a watercourse n ~ el waa found und r the lava t 

t. d pth. Tore equipped with pump . 
but the ater n arly tailed in 1912, and one of the weIll" 

d p ned to 1,008 (t., where more water w fOUT! . 

Thi. t r ri to 50 ft., hence it is pumped with 
a tlInd d well rig, and for ur y ars, as long a~ thf' 
well as u , th~ ow showed no c.iminution, and t f're 
wa n ver any lack of water for the mill t the mine 
or for other n 8. . 

. \Vickenburg him~lf aeema to have been poSieS sed 
of initative, for within .ix months of his discovery h~ 
had built ftrra~tra. f n thE' Ha. l'Ia7-'ampa River. to whkh 
ht hHU. 'O II" 1~'!lIJHr:$ II tc ~lOO ill .rolrl fH'r ton. a"Hi 





, I 

o. 14 ; 00 

" dO 

i s 

. , d ;.: i 0 1" PO " 
", 

} n 0 ~ 0 .... 

f 10 ·"1 rc g: tot .1 :. 

t c 20 000 ) 00 0 o .. . 0 ~ epth 
,..: ,.., 

5 e "0 

(?) on rr .. :- · h· x of tl 1 zon to v , 

t h., ~{ V. 
'"I 

'j' c .L 

-s '".5() 

.1 ' . s 

.... he . () in 8y 9, 

,. 



C1 

a 1 0 

1 o x 

t 

to 85 

0_ e 

o o· 

s fo ld o \ 

.<t 

vO o H 

o s or-

r 

t 
t 



tur o t 

, 

70 0 

r h r 

o 

," 

a 

5 r 

i 

o 

t o 

i 



2 9. 

1 rc 

D 

r c J 

• L ch 

.C o • 'r1 h 


