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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: ROADSIDE MINE 

ALTERNATE NAMES: 
ST FRANCIS 

PIMA COUNTY MILS NUMBER: 116 

LOCATION: TOWNSHIP 16 S RANGE 8 E SECTION 11 QUARTER SW 
LATITUDE: N 32DEG 02MIN 48SEC LONGITUDE: W 111 DEG 30MIN 24SEC 
TOPO MAP NAME: SAN VICENTE - 15 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
COPPER OXIDE 
SILVER 
GOLD LODE 
MERCURY 

BIBLIOGRAPHY: 
AZBM BULL. 189, P. 117, 1974 
SEE ADMMR KNOX-ARIZONA CORP. FILE 
ADMMR ROADSIDE FILE MAPS IN FLAT DRAWER 2 
MINES HANDBOOK 1926, P. 2013 
AZBM BULL. 122, P. 105 
USBM IC 8252, P. 71 
ADMMR "U" FILE CU 71 



ROADSIDE MINE PIMA COUNTY 

COYOTE DIST. 

ABM BUll o 122 po 105 
T16S, R8E, sec 2,3,10,11,14,15 

Ie 8252 po 71 

Western Minerals (card) 

St. Francis Copper Mine (file) 

(same mine) 

Map upstairs in the flat storage area (st. Francis Mine) _ Drawer 2 

MILS Sheet sequence number 0040190376 

KNOX ARIZONA CORPORATION(file) 

Property No.5-ROADSIDE MINE 

Formerly known as the St. Francis Mine, this group of 41 unpatented mining 

claims, a total of 820 acre-s'i lies within the Papago Indian Reservation 

approximately. 35 miles west of Tucson, divided by the. Tucson-Ajo road . 

No assessment work is required on these claims ; they are held under lease 

with the Papago · lndians. The lease requires an annual payment of 5¢ per 

pcre and lease payments are current. Activities in this area commenced 

about 1880. The claims were acquired by Mr. Courtney De Kalb, a mining 

engineer in 1917, and a development program initiated which was ended, 

. however, by the untimely death of Mr. De Kalb. They were later acquired by 

Edwin A. Stone, p mining geologist, and were maintained by his concern 

until his death in 1968. Several major mining and major oil companies have 

Indicated interest in this property . {J,:~--4r, L.c."p.'Lr*-, in) . . 
/ 



ROADSIDE MINE PIMA COUNTY 

Co Neil Vogel said Western Minerals "now owns Roadside Mine, Pima County. Western 
Minerals is headed by Mr. Knox of St. Louis. GWI 10-30-68 

Western Mi~erals acquired the Roadside mine and claims on the Papago reservation just 
north of the Coyote Mountains. GWI QR 12-1968 

({Il~) 
A new company "Knox. Arizona Corp." 
has taken over the Roadside mine. 
of writing thiso GWI QR 9-1969 

William Knox, pres., and ThorpD. Sawyer, Vice Pres ~ ) 

No information as to future developments at the time 

Knox Arizona Corp. reports no activity at the Indiana Arizona mine or the Roadside mine 
to the south along the Tucson Sells Highway. GWI AR 73-74 

-,.~ 

I 
I 



ST. FRANCIS MINE (file) PIMA 

See: Mines Handbook 1926, Vol. XVII, Pg. 2013 

CJH WR 3/20/81: Visitor: Dan M. Finch, Industrial Testing Laboratories, 2813 Eighth 
Street, Berkeley, California 94710. Tel: (415) 848-3746. He wanted information on 

\ 

\ . 

two patented Pima County claims, the Santa Tomas and El Cautiro, Sec. 18, T16S, R5E, -, ~~, 
owned by a friend, Cornelius Warner, 4856 Del Monte Avenue, San Diego, California 
92107. 



ST. FRANCIS MINE REFERENCES 
ROADSIDE MINE (file) 

Mines Handbook 1926, Vol XVII, p. 2013 
ABM Bul. 189, p. 117 
ADMR Roadside Mine (file) 
ABM Bul. 122, P. 105 
USBM IC 8252, p. 71 
Map upstairs in the flat file storage, drawer 2 
MILS Sheet sequence number 00400190376 (Roadside Mine) 

KNOX ARIZONA CORP. (file) 

PIMA COUNTY 
COMOTE DIST. 
T16S, R8E, sec 2,3,10,11,14,15 



..... \\'--.,l 
' .... '~ ....... 

(1 
v 

II 
\I 

(::J 

r------- ___ 1rl ---~~-I tOYO,. NO." __________ _ 

L II tOYoYE NO. " I .- ____ ) :----- IIDD' ---- • -.lI I tOYo" NO." I ' -'" ." .. _---~ /
n . " •• ' ,. •• _____ ,~ II I ____ I 

. , , cOYOrE NO, 3 

'-----. 'DD' 

" ...... ~--,. ... ------.~ "' .... 

: tOYo" NO. , /I tOYo" -0.. . 

' ---- /I toYo., NO. . , 

----,. ... - ---..... .~ 
---'-.D '------:~ ____ __ 

Cor07,. NO, 7 

f 
j COY07,. 1110, ,, 

~D' -'D' _ _ ~ / 
'0' ,--- ... '-----.~ .... '" ... 

I . q ,.,.. ". __ " •. ~ __ 

C(JY07,. N(J_II 

I-----......:.~----:. 
' Cor07,. NO, 1 0 II r---=:::::--~--__ f-_-"": ___ -::::===-_=:::::::j I toyOY, -0 .• 

COY07~ 1110,. 

~ IDo
o

' II '0' 

' ----' --'or '-----'OW ~.. ' . I ~ # - ----; •••. -,~-

I 
II D I 
d 

• I 
=tl ~ I ~ I) .... 

,... 
Q ... 

() 

q, C\ 
C\ 

I) ~~ 
~ I~ III 
... 0' 
~ ;:, .. 
eo. 
;:,. ~ . .... 
Q "-
~ ~ C\ 

"\ Q 
0::. "\ 
<\ q, 
~ "-
... q, .. 

I I __ {;_ ' 
I ' ••••• NO.,. I . toYo" No. ,. '1 '--------" .. - - ... ~.,... 'I 

I ~'-- " •• ' _ _ .~ I L.. _ -- / I • , . 
- ' ";;;c- - -- -~- - - -- - _____ I ~ 1 ~\\ :; It ... / 1 

I . a "~, "" I 'OYo,. NO.,. I ;;: "f '1;.' I~ .... ----" , .• " I F 
IL -----______ i .~l;;l:{/ ~ 

~ ~II:I;~ 
1

<0> :J -i 
til P -< 
~ 
Q) 

g, 
~ 

, tOyo" NO. " , .j. . I r 
I.. . _ ," / " " 
~ .... -----..... ~- , ~ "~ .. ' 
' -.--,,, -j: " 
l_ - - - - --:-- -~ -i4~{ I Q, <I,'!'> ;""'~ 

, "-,",' , . ~ fI 
/ " ~ 21 I $ .... ,' I ~~ ~ -"1 

~ t;-, '" c I .::' " I \. • \\~ / 

,,' (/~d / t;if ,' / --,... ~ I 3 , 1 '- ;,. _", 
/:.---,::: J "' , ,' {~ / 

l- { ~'r-::-"~ - --1 

. /L--L~-'J 



'I. oM 
~. 



-- -~-------~-

'!l"" $t..lt~Hll.U C:.~r " tMb.ttr.Wi •• \h. A,:to ~'. IGdl " '~ I11; .. 

~ "...,.. 11 _1-', 
,.,. '., I ,;,' ', t~U$ol,! '''~i ':,'~ Q,.b" .Ar,b .fi ·'" .' _Y ~ , ~ 

lh', Mla 'w_~t_ 1_ R tt*~ ~1 •• :_a 'el,'" Q, " ~l" ' 1Il. ~Zl_Y." t~,bt, 16 

St>\tt:"'. ; ... ,e I I$. , _'~'. ~ ' , tl . rl" I. ,.:r... ~ '''' ,' , .. " ~1._o.' "tld.,...,. ~. 
", ~- ''"l. •• it). $.1, 11. II, ~>, 12 ~~ t iS, lta , ~ , ' '. :' t.',"!t , , t.aj , .. _.~ 

ht·p ,!l)f e,l, _ is .~,. w1~"" el1ipiiMtal a ,' 

,.tiM. 'V. '''',lr.O~~:;.l ,. "t _" •• ,1;,* Bllk.IJil~" itt l"':t~M. \0 ~~ " tt..,~~~, 

.f.f;, :lntlP 'Qt " 1,113 ,'a ~t'11*11; " lao.'olth I.". 'tlhft.~tat)m tJ~t' ,~ •• ' :,~ &1 ., 

tt)~,:rl1"4 ' " ~n ~'l"l t4, '". 'Jfte.i llt Ii ' '- ~~", "O~,b,. l •• lu.4. 

n.~l ,,, ' .. ' -,\Ji",ll1' '.17 ._,~,,~., th, b,.~lua 01' 'hit btl 

It_ tr~ , '" to tt ~,' il)!' .\)GYl: ~~ . n-" :' ,~ ' ,kill 0' _"' th~b. ,.000 :th ' .. 

~f · $'1~ * 'f't\\.,D •• ttl,: wh,l~. ill' aup:rrOttlid. l~tl ,~: ~~!i," .l. '~i:ll. p ' tVl_"lJ> .' , ~' ,:,4, 
th:el~ "to. '~ri, tt$l~, ' $.\l~., t. ' ~.,. te." tb;~ ~,qott. 'tf~ •• j,; •• I , l~jO til" u 

t:!1:t \J~n go~ ,of 'l~~ t ,· tilit ' ~ 'l~. ':lo.~. ,~o~ t~~t 'tll~ $l l1utbJW _ ~Q 

' oit.~la PUf :: (i " tt ' tlr •• ~ .. ' ,tt( 4.'_ lhotUll ttl "~'i_. ,000' '" 

', limlJl r,t"-th , ~ 1\\11 .. ,t\~ '( ~h~ It. , ~N&)!!O~1,'~~n t~.t&'t tit ,~f~ ~~' /b ' l3 '~t~ ' ~ ', ." ,*,u'b~ 

tti!J' 1 .. 



I 

-.'_! tJt _-~&, :~- ' •. t'o'11~ft~ " _)Z~ .• (f~bl. ~1.1~~ · 1 ~~. '. . .. .. POr- '. ' :'llfflr. 

"1, .' .. I ~k.,' •• ri·. of' t,Q.1'- ;'b •• o~. ·.~'fl~~ lM"$ :~ .•• ~~1b:· ;'_4 iU' th' · :f"l '· ~., l;·kll •• l9 

,"" ,,..2:,' · •• ~ ~l:_l. ~~_.'Ut. ,.,,~ t_~ \t'~ll ;lhl~ · . tt'~I4"", ~e~, i"l,ll,,,lll4il 

·"~lIi,.t · •• iw ~,Ulf.ft'".:~'~l'ld.": 4\ ,.0_"1_ l"o;'G'l.'~;. t; ab~u~ WQ 'a:llu 10., 

b \tlr , " . :~:.",o. 1Jf! ft .. 3.r' 'ut., 1fhitb. ":,app_ ,& (jot. "·It tri , ~~,··< . , CWth.-l6U. 

«1~;" . .,,1.1\1 et; tt.t& .. :b tfl~l_ , '. wbj~,h flO_l*r$ .. . :st., ,; .. ~ . a.p~!l· p' l iM. '.e; .. , &to '~R 

tr_ .. ~ . ": '~ N t; ' '"'tt. 1 d_~"~'b ItU' " 4.1,1}bttt)tt ct ! , •. IO() .hf· t t~ tia ... 

• f I M··:l" ~.'~~:i: " a _* of' (t.:. lIS!; ',' . ~(l~~ i~) . : __ , h"h" .. ,0 :, ' ii~tw ,_l~ ; ~;;~i". ':"0 '. ''- .; ·ft 

'tt •• r,. ~lfi.tll __ ' "'_~1'. j ' . 0 ~l_~ ,.~~ -t'jh~ wairfl. \h~t li$d<t:. "t.4 t~·;· & _~. 

11 itft' • . 'h~ I~.~'\ •• ' . 'h,~ugh ... ,., . ' :~ ~"" e!t· ~. Ml. 'Wi'~ '.~ 

·'~ ,~.t4tt~t." )~ ,t 'of' ~ll, $;~ ~', 'ltl~M ~a u $'.~ 0 , a •• 1-'. c,,!!4 .f.b. • . 

tu _. dl1lI,.' tit"' ~bl , ; ,,~~17,. " M 1k,.. t.lltlfi" i~~ I; .~.r~,l 4.~ 

,. ; .,.itO'~'ti~ af4 \t~ ~. $t~ ,~,~ If,QrkO'Qt_S hu~t.. '~ 4t,'~.\l (. e'C t111~' ·*, 

m~B'W4\M .t." . ~~. ~lll,'.l~l a_., '''¥~~1111-lltier!ltl,." flt la . '. I: ' 

. "11. ·t~ t itl .. 4 h.,,· "tI_ ..,U,.:,· i~ 'fth' ~ t~* .1., 'OOtlf: ,' ,,'f ' to. S.·l1tV t • ~hj 

,-.htJ1US' "r ' ·'.trla" ",ft.","_ il<d .. ,. .la'''' ' ,itlll; _a, tit tt1d; ., " ~t~.nt :lJ~l, 

Q~ ', " ~G"'.~I~ .0 •• '9, q it ~!~,'~la4 l~u~ f.~\llt •• _ 'bfj tl~.l" ~. ~. , .. l'to<'. 

1\,' 1&. ~." ,tilt~, I " i!. t'b ~il w.enhr !!J' : ~"', ~~1$ ~;. 1t: ' fit 

Ii . ~.,. t~ , '.', ,. tlt •• ,ttl"" 1&~" of .te $,. , 1&~~ ' ,it', ·1101;1 '.hfi IMO~ 

$l_,,~ . r~\ld~ f6\~ '~ "tUi&.~ 0; y 11." ~~. ~:tl". . ,1 ', 11:~· fit ct :." ~c 'Jt, , .. 

'.'{iilftd.· t. ~ I~·k~_~ .qa. -1' __ 11'1 ~;\~ $*,~ P'i~". 1M:l~u;\ Yil1q' , ',_, t\it.. ~ll~ ' : 

1tI~ • .. ~~ S~ '~i,_t ', "It',. 
I~Nt;([)_);* 't:\!l . IU,J;" ,0 iti l. ta.t.,~tarl_.$_, ,tt ~'_: . :':_ .tl.a... '.'_11 

....... ~,~, ',ii&d M. .. , ..... a. ,~"'~Q,. ~~ '~ 



9f a,. litl ',; ',1118. "~. An_ 1JtUJI ,.'.'1." '" if jf~}~lJt ttttWtf 'n ~_,.l (\.~.. ; ~~. 
:, 1_ :11 ,,~ ,~$ 4.lln ' :'l,igh'b ;_l~ti~ll '~i'~l~ ,~b ~.lN.~l Do ', :. 

!t·~ i"'~~ ,at tNJ, $1;.. ' ~ ." tt. t ..... lfM." 11 tf , . --tit. ,0,.' t". , .,< ~, 

11J: •• .,t,. ' ' ftl.lli}J'al ".t"iGll ~i"" "e tJ ,:r_tl1Q', ''bo t..lllJtllt fJt at kilie" :I', 

'j.. M\ .. a_X. fta4J "UrM R~ 'e _811.1 " 4)8 f4f4uk 't G.f tm' 10&, : ~ wU" .o~. 

at t~~HIf.\tI"., 1, :iel\ '~ (\ " ; 11 ~_ .. l:b. '. ~V ~tw ~~~ : 'ell ,14l' , ~lt... i~,i4l~'" 4b, 

.. €iu. it$; ' tf'y 11"~. ' 16 (1: ' lj('~lc) i " .1n_ 11l b~ ._'~M,.'~ " 011 

, "la, ltd_.. ~" , t\._)jf$f.' ~, ~~,t .t ,~ ,~tl1J J , ., flf 1t,. ,., ~ 
.'" ',., Ii'" 4$ .'Utf'f;lW tf- ~. 1~~ ; ",11d. l't.., 

" 'h~.I0$ 1 .. 1 .. 0$.'" ' fl " ~ ... ,, ,U,th., of f"'i\u.~" wI' lt-h h .... ". 

,tmlk~l •• :f 4:i"IJSIt" _T1~," tk~ $.'~ '-'0.1\~t. ~l_ 't~l.1U: tl~, 11 •••• 11, ,'~t " ::;tt)~"'h I ,~ 

1dte.",'.ot, • • l4 ft i~" f,l.1 tJti!011tll"1,. ~~"~,, ,~ ,t. ;, .P, t'~ " Ot04j, ~a 'me Oou"b .!lie., 

1ft ,4.'fitl1,1 IMtt"t. ,~ ",t~.)8"', ••• s-lc.!U. , ~ r.tuJ4 _ g";'ii. ' ~~utt.lft. 

, :~ ., '~~' ," of ~,~ 'J irl 1041' ' t1i, t)~ ... t_ r.~ ~ 4g~ti ' " ~t ~ M.1. a .... , }i.lt 

t ' ' ''1ilt~t'~1,. 4'1~.'!_f' (' a,t-tt. ' .~"" ,,)trOttgsjll.OlliJitt 1. :~k., Tote left .(to'tf~'1 

, ~ 'l4tfU,t •• .r '-~e, ~l~_ l .. ,_~ I~~A_" t.~ tM~ S'.'~\~~l' ~l.l •• ;.*, _iii. 

u.1M ".' left~~l 41~.t,tO!l .1 ~t;, I$V-eI_ af,J~~_ '1ih$f" O!*M' t~ .asw' $.i) " lit. 

l~lla~t.littAn " 9 t~ .. ~" .. 'I. tl;t,it$ 1-' ltM ~. 4,l, ~t so f~.I. '(Sf ' ,.. 'tk. $.~ttt~ ,~t. 

A, ~ 't;h. 8'. "'~_il· ill , ~. ~i -.~.t-.', ~. t.ll.~1'l_ &1fJ;; ' t'p,.lo~ ''b.t) J'~'~, t 
, ~ ~ 

' fur l~ , Gt 'fA&$; t .. , "~,, , ith" l~~", ',t;hQ 'I" .~~'" ~~~ ;. Q. '. 

!,f). ', ,'~_ ~ill.l<Xit 11.' ~ ' :flft 'bM A11s/(tt '" lkJi~ til~: ~ ,. PJ$Mt. ~~.f 

'\ 

\ r 

",', tlatll~ o.o,tl1tl • Pl •• " Via,.. the' ,,. 41p. ~. _i .~ ft tu'11, ~. , l.,. 

1i .k_&" 'IN' "'~ ' 't.fi '. , t1' ., .~ '. " f»' I_ to - () , , . tq.we" t~ , SQ~'l ~ fbi$. jk:*t~ 

• ;B :" d · "n.ll'1t 



OD . t~t-I.~A ~r t~ tl-t. 11: :t~b ,~ ... ' t ., Jr.Yl~ 'l1llt~~~, t'~i~ " Jt. '~lod. ' 

alt, eli, ~t"h~~. '\ " tl~st ct tltlJ$t1 .~: tiltli" 'f.,.,o~' · tG$. tlb,leh ~, t - , i4,11, '.1'1 , , 
'~Ilt.. ~, :~n\t ~\'r f.~~~~- ~~i\~l Cit~ll" ~1~., tMlt ttll.l (f).$,t " lSI,ll$ . (_\t~ 

o~'.;al,~ Cl~'~rt a~' 'fr 't ~~8u'J~ , t' ~ @~}'t , $~,,~1f\'$ ~{: ,_ to, _~: ~_i , ," ' 1, ' 0 ;~"., 

'0 tb~ 1.'t$~ .• , '~li.i\~g "lili' l«a1t ' ~ ",_ ' ''~~1r4> ~ •• ·:t.<li' 
\ 

, · tl~ _ "1. _"W: :. alt\,!~· ~ ', P , ,tin q.~ . ~t ~~Ub . ~')1· .. ~~tth'e' Ohol1 ol~1., 
-. 

;' ' ,,~. ·:',~;4l~~ Nt' : ~, " j]t0$'! tlr , .s.~ l1tio \7:~ , '.. 'r~ ',10 d14 · ••. o:tr · 

"' l. 'v~,'u" , 1\ 41 :' ," ~.~l~ld.i~), " ~\Q.W-':tl£ tb. '~l_'b .. '~~t h~ .:, ait~ ~~n~ :tS '. ,1i1,ftt • 

. jt 'h. tki;~ :, IrQta .. '~l~' . ·.tf.*h b ~. rr}'I" ,'.t$,"_ft)'~ , ~ « l$f~lld~l ,t). 
\ 

. ,lur.O ll", .t~)f.tl_ $A..~f3.$ b '(t~"tl~' $,:~ 't.\~ . 
/ 

tl.t;o ~.~~ ~t*ti" .. l04.. . ~i!I$:lrl~ _~ ~~~1..> . " :1,. . tXI . ". 

tor ~ , ~". t 4hit ' ,. " _,... ~~t l .t.tts ,tJI th~ 1~1i. ·· U. '" qtmt&,li_w,t ,to ' . 1'41». 

~, ~ ' • . ~ It~., ~.ql "'Ii _1i~ '~~*.4'· " I ', ·,I ,lt;,., i~;_.:r4 \)t~ iWi)h .. 

, ,A.n~. '$.' t ... .. ~ fA,lril~a, ftt.#r$.ti t~ ,h $\ 'iY~bD .r ~ . . t .' ~lti~1 J1I~~' , 

t rt~ ~ ,., __ ~ it~ 'r~:t~f' ', ~h~, ". ,"W 'bl: I~ · " 1l.~ ." U . . ~h" . ~ Hh; .' 

.• ,. ' ,ute • ~~f~_4 I,r~~' <>t ~1" 111 .. < t~ __ ~>." '>j ~tl . 11 0 ' '~' ,,1. (s:o .~>'. ' II) 

tOtt. ~ 1~ , 'r,u~ ..... ,"ltrl .. tMl ' t_, ~, ~f.p,,~:~t ~~~" :. :tll ~)j , ~ Oll'\~ ;i4. Qr ,t~i 

t~ 1t'M1t .f ;bl~'" ~J.)~ta~~i • • , ~ '"~ ~:h " t!, .~i . ,Jlt~'9~~ Ikl'<lt\}tt_ fit~ ~ ', . ·lta~ ,· "".'. 

~h\b 0 '.' ~~~.. tJttt . . lylllt)· 1a ·, ' '' .k 'a ~;l · 

~;i" ~ th. ·· .ia ~1;., .,~~.~ l.~-~t. ~~t~ ~t at.l~1 Au · 

fl.~.Af. ~t ~m ;.~ 0.1 .~·.~i' : ' ~'ulW ' ~tult t~ . ~ ." . I\\~b~ ;' ;1" 

:.,1,. o.n4M. ~"$A, 1,\\ th.\1.,.~~ ~~.~_l .. ,I!:, '\i~~ I '1'8 $\~4- ,· t~lt ',. ,tl~._ I' 

~,i; ' .· :-., ~.~ "l.""t.to. ~r a~'~0~, " .':"~ ' . ~)~~ b'_ '~~'O;K m~·. ~t14 . ;: ~*t.l.- '.' 

~ ~. $$1 .~ 'iJt);t tlai lJ9O:{1r. ' " , ' . 4000 t , 1\: .jl!lbiil ":. 1~q -.:11;" " tift ,0-10_ ~ ... . " f 

\b_ bi~:l~~ ' .. ,~iu'. 1$ 1~' CfI t. t. f!1, C~l1fUl~c ~..,.. ·. laa U O::r.t ' ~fl-lt~i __ ,A •• 

• , ' ~~, _1a fnlilt $_ ~lt ,m~ ~it. ~f ~l$; t-'4)'$itb ~, .. " i , $~lJtt a,"()O t.~, ~,.t$h.;r 

iJ~,f,ta t.4.. ~'* ' 'r~u~u, ·~da~):. ltv ".~4P, ~t 1;~ , ... lt1oa ~~~ it. tl'l\1.rt:'Qo. ~~~$" i.\t-iq . • ,ill

" l(tl_j All, ~t '~,,1:~ :4u ',~~ 11\ It 't~ _~."~$M 



. l M ~h . l ~h',; : ft~ . ,t,-l.es (J,~p n, ~~l'SJt!ig\'l 

, ... rA. 'htt tH~. '"~Q, · U!;'· ' l~; • . ~y'h~:r' ~_~f.{t ~H.) t~ t. 
I 

<I.' ,,,,, .' ,'-mOl'.aJ:I ~~ tl):t..,.r.. ......... ~ ~ .1!il . .... ,:" ... .Ii ""'.~~ ~*\.~." '.," ' 1iIiIiItIf.· · .• ~ ~\..:IIl'II<&¥.\It~~~ ... , ~"" ~..:-~Ii!it.. iW_,~.1f_S~ . ib..m. ... ,·. i... '*.".,, ~ .. " , ~ ~V·~~'I.~ '.44), l.~?q-~·'W· ~5iW" • '''I.i.~\ ~~v' Ql¥-l~~" .'f~· :~ ... ~. ~(~~:\W _~i'~.~~ ,.,,~. wrr;i.~· ;4(,,¥~V.~ M~"U., Iis '~"~ 

~ p~t· .' ib ~,O~ilUt.u't r.ll~ ~ I .C"; '.1 t~., . CIt il'bti .ta 1.); ',. Sf)\t~ · .~ 

. 1J.t ~ Btl· *,th . . 6\ ;l~t . • f). fo.n,ai ' ."1" ' ~ ... ', _l(t(%l1t~v ••• 1ln)W4:wt~ the. 

'"~l". r_lII ~.~ i$' to-,·. , t ~~\l.~f ,._t,~ 

.,.nwU\ fit ~td)$rrJ,l_~. t\~~,.; toll~W .~ 118 of" , ~4) ".~~ . ~t. m~'k~lW'1\ '~1.1tl. tf.~i; ',oh 

"11>1. ~ttl t.~b:~l t ·Iij,., ,,~.1I .t"Wl_.¢m "ll. olltl,l;q : ·._.Ott" .. ~ .r"' • • ~t:-': 

IV " ;'''.' ,¥-lIt" 
.i\~ .~ ~ ~~,'. , 

AI.~ ' ~4 " 
\H~ ~~~w . 

"''0 '~fl ,. · . f , 

\1 ' ~ .';1 . t~ .4¥f1' .• ~ " _ ~. 1}t~ ~'$.l1-1 ·· ~,ft 1. l~rtl1't,a .6 , ', t. tht h ~u 

.;,: .1.., ~' ,t$iD .fA! tba ' l~1 .,. 

tl"-Gttle r.t~~i._. 1."_ ~t il~:\e I~ '~*~nl "~d ~f ~~$ < 1~i)p9r". t .' O-,~ .' :\);i4flM 

.tOft ~ll\ ' I ·· ';~"'. ~t~.. $,Uftt ·· ~\.«~ .. 1)~'~g ~l~'~:" $~: , . tl~~ .¢)fpf)~.: lib l# 
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itt .~~_'*tt'D· f,\ni ~~l:r"jftto$tl. ~f'&llCi·l ~m. tA1 4t.~lg "~1~ l~$',, · t.l ... _ 

.t8lika ~lt:~~t_ ~l~ ~. tilt ~ ·,.1.~,~11~' 'll~,\!" 01' ~Ul"& f.;:.lt\l~ift.. 11 

t~. wt, • .• 

bfltJi _t ~ft ~.'$ __ 4 . ;ii tl~' .• ~ af_Ir~1I1~ ~~_ •. r.~~llD.l' lri:ht~ t~t., 

ft~~.te~i6:tif$ ..t ~1~)l~rtn '~a\ ".4l_~'''1084 .~~1.ft;. In. ~~ _;i.~J~~k0_" 

tl~ __ ~t\4ur ~~~flll~bl. ·.$~.:14I..d.. !MJI ,.~t~tl.4 i}\~' ~~ft ••• *$1ot .. 



f}~ ~~_ leuh~4~ ~t;f ~~tw.t ~$ift."'ml?el · _:~l~~ 'bll~l\ ~ . 'il\~d~ •• 

~!~ '~$ t~.·~~t~ fl,~ ~ ,.l1:_1.6h ~'1",$ .. l:~ $,".~. 'l~lIlrtl1 fI·~~ ·L~ ~i8 

,..~ •• :. 'bkf) ~~.tlJfl~ ~,t~ It.~lG ;_, '~.t¥P._~":t$.~ff fP~~ ·,t~~$.; ·"ftlit.lbl 

":~_l, $~~.\~.., 

t~t' _.P,,~~ ~~~.i ~A tl~.:t!t ,,~ft.- l"'~l, '.1f.$"~t;~l$.~ ili~n.t·tfC 

t~r ·t-~,., ~~ fit the fl~, ~<t~;' ~ • . ~,al~3~.;~ !~ t~~ am •• lt;&,. .W~,t! 'l)fJ) 

~'hJi!t'i.·· ~ M. 'l~ .t~, "~" . .m" 'li.m'~.;tt;;jjI(f ~,.~ , .•.. ~ "'''' .... Ii?'~ ~b. .. ':iJj,." :lOO~"""";" ~'l;,.iOiIt .J;.'. "..o!t~~ 'M'.'\!>!l~ ,~!, '._~~, '~':x,)'ii!It,"~.' ... , .... ".Jl.' ",. 't:..'.'~ 'Ii! "iI.: .+"",.-~ 4) 1~-ft, ,~l.~ .~ . .;m 
't,~. "'w .fS ~""'~ ~~i* ~~"'il """Ww""~~~~ .. ~ qA ~-,_,~ ~~~~\"f ¥~w."':;I' ·'U!'i\;.~Hi'·Y.~,,",~~~~ ~~ JIf' ';\ ~*'·~w ;'loi"""~ wi.l' ~~~ 

1t~9, ~t.\ •• of' ·t~l~,~:a.i'l"t;. 'fb,k ~~~;1~ ;~~ p:_ll;_~", ~~~~~.t$.t: flf 1'1_ 

....... \-~~"'i,&~'#_01~ ...... . ~.l;~P.fMt~,g" 'fi'<~\ .. : A~l' ~ ..... .a, .~ ..... .t.,et 1\"""fi.~ ~~'"'~~ .. ~.;;.Jmo, €!t.......:;, ~p;..~;\l!. ;.f,W;,15 :"":Jt,~~ .• 
~~ ¥.i~.-.. ~ ... -!I::w~jj;l~~~ . v~ ~;~ 'l~" 'l''''i«~~ .. \.~~~ . Vif~ '1'~·~AW~~4~ v:t. wV.il'l;~i\'ti'l~ 4lt~ ~lV n-il:'''~ '''''~'''w ~.~ 

It; ,~~~tl ~'~,$l\)~ il;{) tt,~,*,~ .~ . .. ~.i~i~. ~~t1t: Mtd h&14 '''~k ~~ 

,.i.rif1:" ~~ ~~ t"ttftMW:f(1i_*> ~·tU • . ~'f th~ _:,&".-'ft~'"" ".~ ~l$t :tib·~.~lt.tit. liM 

i"$:~"'.~' ~u.t l~~ ~ ~t. ~i~ fflJ.~ f)~h~4 '~$'~ ~tyA:a $~p.t1~~.a. ~" til_ 

~,.,11.i.. ' ·· . to~. RJ)lae~ Itt th~ _i. _1ts'~~& ~t b!l\1 t~~~4 wl~'" 

~~ <b_ fiw,. 

:~ $.~kl.l fJ.t"llU~ ~$ ,ttJ_.l' ~: ;~ ,. ,.,11.1~4 ~$' ·\\tll ,",~~~~ii

·"" t.ri!v f~t}j a ~~. __ b 't$ t~,1l tJ.i.I~ ~ ·m;tl tMb, w-ltl •• th~ugllJJ~'~ tMlf' $.<~J.~ •• 

~ -11_ of ~ ,,~. ~. q_$~ ~~ 't~. 1Mbi' ".na *it~Ut ~sq 'W.J.'~ llG OO~' ''h~1! ~ .~ 

'bilJ. 1IJIt .llj~~ I'. ~., h ' tUd;.' ,it~" ~tifil fh_olt .f4: f~ .~ikr .'1t1~ '0 ~t.le w~.tt 
~ •• ~ti"~tl_ ~}te 1.~~. ·3t Vl>i.:td~ •• f __ b.~,l}'lti~l \,~~~t_ ~_~fl $~l$!8A~' 

GP~' t~¥ a .lm~' 4t~t~.; Al~~. ~~tt~ b~l~ .$~ ~p~,..:~ t f.1 .~ I" l~~ ~~ll " 

b • . ~b;~_ t)~~. ~~Jl)il$.f!}i'll. ,~~ ,~~~t'lll.. _w-.l_ ttUt," ,~- ~ fit~u"~l(Jt~ .. NIt' '~~U 

fl~~~' ~, ~~. •• tt) ~u" ·lin ~~r-l--lV f)i~~ltl!l1 e;l111(ff;~ 1~:¥' ti1. _'\tit _lll$. 

l.-'"t" .1$ ~ (\b . ~~ l.~tt1.a nutW(1;*, ~~e '~I llt~ld~(i " u~ ~11~'~~' : ': 
.nA~l~t _ .~,~.ttQ. tln t,t,,, ~Pt· of 'h. ' .• u:tpt~fle. n~~ the ·,%..*~~~t.~t~ .;;j· lr1 

• · -~~It'~~lti.~ $M_"· i' g.ttfM:l-d ~ ~"~~~ ... ~ .~ 1.1),atii $~, ~· ~~'lii.tl$~J.. 



'~iJil iJh.· lr .... ~8 ard. tb~I'ttl~lfl~ ·~.· ~. '$P~_"· ~~~~m. ,». ~1~ ;fj.i.it , ·t •• , ~:&_ 

~"""-.1t .. "", .. tl' ~.i!i . . ~~, ltiil'iti. ..... -.iI;o. . ~;fI!t'~;;l'kl~ 'ilu ~l'iSII_ ~, ' ~., ;\.~ " ~ . .. .... . ,.-A .. '. , ~.··· ·"'"' .. _f.;;:,",a.· .. ~.· ~r, .. ~.~·. ·.·. ·. :ii.;tAft .. ··,~··.· .b;t;., ...... ~ ... ~. ,~ .. ~ ... .... AI._ . .... · .. ,*,_ ~~~~""" ... ~ ~It~--w ·;"~iDV:§,il~·O ~(,iI'~ .~ ~~*,~lf "~~ • ,-, 'f~~~~ Ja'U~~~·,wr~·~ ~-4"¥~ ~:Hw Jf-.,. ... ~.~ v .... 

iJ~". _'.ht~ .. ,.. "t..3:~.t:_ flsl:t-ll __ * 

14.:1fjl&~li ~~ .~~"tf'l~<t:~ .. .,.,im,. ~ ~·t"1 ~l1'_. ~~" ~t iJh~: wt:ntt,ll

t_,~_ bF .~~f~ .t ~~i).fJ' "'liJh:"~' 1~.$ tll~ ~~_.l ';$1_ ~t tb. -Pl!~ QM 

$llv~. ·f,¥i3!di.1~:n' ti\~ _b$1~"fta' et ~ ~Jt,~l' 11 • . $ 1~ ~t~ r$l_,'l~_t$ ~. _1oh 

~$>.I-6!k 'C!t$';f W~~* t~~~~~ I.,~'~f' It. · -1 ~~:~'ialu ~~~ &t1 int.:tll». :f~ll.~~ 111'Wtfl_ll. fh:o: 

et~" ~~,,·,~~,n~~#:'fi~fti(tlt\ il<> ~~ l.luttloa 11'5 ~1$ "lci!;~~l~~ l.!t ~f.,;g~rQ .~ pitt)' t of _~ 

y.~l1, \11~ltt\~11 <~lt''k(i1 :til ~ ~1la_~#!.1~ ~~1l:tf.t, t b* WGr~l. 

'A\l ·~t, tl~. 'i),f '~'iiJ ~!'f~ ~'fi~ ~ ~.~~" 4~ft. ~ftl t~., ftla ~ q"f>~C 

~. $-< ~~t. ,or ,ttH~""f'fj. f:~7 ~ . • ~u~~t$ '~t~rtO\$*, . ~l\t~ l~~. __ ~': ·.~t~1f"f".$' • 

• u.~", ~:~. t:k~ r.tt)~_41?ltt :f;J1!tWi .W~t'b." 1~:·~ .. ~ 1& t~h, ~~r~t bt ~'LiG. 4~ .. 

,~ ~~. ~~~~A '~ ~r-'Jf l~~t'" ~_ ~~ri ;,~ holit .~~ 'h,~ !~lj,_* t'~, ~~· . • ~i-

~t'!..·'fl't_9"... ,,~;;t .. Jlt-. i"'.,J;),~"",.,~··. :.ti\..:1-, .$~ .~. ~,A~~~ .. · 'I""~~itD' '. ~fft ;P"'I:~~'\':l! .. ~\>jJ __ ~~1t.;'-A~ .ht;-¥~ ~"" '~.'. ' ··.r ... _@1i ... ~~ ... ,.~~ ~ -w~ .. ~:q-. ~~~ ~ ~~~~ ~,:.- ~}'''It'~~#.'*-~1#~ """ill' ,~Y~ '~-"",,·~ ~w~,,~- ~Wv' .~~~ __ J.J;.V~~;ilj~ It", 

r~lt '.Jf~.Q ft¥1.'~ ,~~ ~h;t't ~~ fit· $~ ~~~ d;Jtlt", t.~t t$L., ~tf. 'll~' ~Itna-· i_ ~r ('f~ijfl$.@, ttBtf ~~ ~~~ ~~£ ~~~ t~~ 't1ltff j ~t~~l l .. ~'~~t :.' t~.ij ! i.~ •• '~. 

·l\; __ ~' fla$II' ~u 1 .. l%e~lg~,,' ';~'_i 'd ... 3il~~~~ &.n4 ~~, ~tt ,~ltl~ 

'v 

l\t ~ d,b~~_~ ~f " t~~, f:ft~;l ~'Mt' It). I. l'i~ ~w~i 'ba~~k '~ t;~ :f~:.~ll .. t'r ~l\:e 



'.$'~ &~ \\dlfi~'«J} trf , •. ~ t~;$~:i' MQ~4 't.l!t:l'tj'~'it;~ t .. l~k. f~~~ " M 1Nl~". ~~ ~}t,. ' 
,,,latl '1j,\,.~ .~; f$~~11< _$~_ft~th~$N' w~*.\\'~~~1l~.lil$~4 ~ 4~1~~_' ~ t\\~lthb:ti' 

l~l.! , •. ~) 41n~i'$~ $!ta~ J$~ '~~. ~ .. i@. ftt'" ~~~~ .. hU _~tt: ~~11 tltt_fbmi tttJI' 

~ OOM,ltb,~n\l;,~ ~\ __ UD .~~ \\,,~l.t~ .h~ · ~b,ltt_~" 't,"~rl~l \b~ W,~~ ~_ ~t·. fif! 
G~4tt"\\ ~'~~£.j ~~ _.. t:~~... ~. 'Wb l~~lf, 'Wl~$,~ t1~ ..,tt ~, ~ f:t~~t~ .. it} 
t~ .. t tttAtJ,. o~li,'" ~~ ~ ~ b.r--~lt~h • .d~).t. '"_loi~;ik " i> 'f1 I,~t: · ~.,~ ~t,· C;:.~~" 

!~ tw.1t ~~ \'~tf ~l~~i;. w-.l1, ,~SA{~ ·~ ;e.~,~~,".11" ft.~ . t~, ~~ .. , .of 'til. 
'~lfigl~l, ·t.lm~' t'hfi.i;; 'h~A _ *$ffl ftl~~}.i_~ t~ .~ ·~~~i.#. ~t tl~ tt. ~'~_,ifi talltl~., 

~·t, ,.~" ,'M'~f) ~~_'te'tit. ~# '~a~ ... 'wta 1i.h~, ;r~tv~ hft'i~..c~ -.11 hd ~.lSt ~$.\ltl-
":lll,y." ,.lbltd 1'P') .~ r.;$~,$£ ,t'i~ll~ ' fit ,.~t~l.,· ~~~ ~t~ 4~~ri$ &rf tj)~-> ~l. n$i k~Ut 
d~I.P:~\tllt t~. 'fflt$ 1tm1.~J.~ ~~t~tif;l~ w~_!" ;, ~l~~1: ~l~~ ~~U .d·r.~17 ~l~ . 

\tt~ia ~ 't~~~~~~ ~,l~lli~l,t~~ ,*~, f~W.n1t~l~tt:ft ~'wtl~~ ~ t:l~ tu~~~ ~~. ~ _ 
" b~Mfti· f,Jt~l1l to ttlj~l 1~~~'" 11., !h.i~ ~..!3~_l.lt, . ~ ill~~~ eft 311 t~.~ ,t~ 'htt ~t·. 

'1.~~6Y~r .. tb~r'~ f!~ ~u.d.'~~i\l $ ;1~ ~l~ '~ 'h~t;.l~;.: ~." '~ : , "l;;b ., \~ft _~r.~ ·B~l!J.~ •• ' 
tt> ~ , Sl~. t.~" 3''C~l,ilf)tri, ~f14 ~v.~*.rd1ltOt __ ~il tf.~,~ "l~" l.th~}~ !1} wft-$ ·fl .. _ " "<' ~ . : ~:!W 

,~t~. '1$'V.'). ~. '*)l.~~~ t, k~ '~""fJ ie_~t,,~_A ~ ,'.111) at \~'"* ltl"w._'l't~f" . ' ._" 
1a , \{~,' ,':-- ~~~' ~~_,,_ ~n, th~ $~~~ra ,..ti,@.··t;it .J:l '.~tlltj t'll\il~~ .1~~ &t ' 
~t,h,' " ;4~11eJ b~ t.:~lt ,~tJilt .. ~ i~ ti: 'k¢ Wi.~. '~t!t.te:~ -Dult.Wlt1el1 h~ ~~~. ooi}n- ~.tl~t$d<.: 

'~~~~"?~J~.n, ~~. Jl~~ •. I .$lt~r<, b'd.aw: t!Wt ~~. }~1, •. • $~l~~ ~., .kIJft" 
~\ t~.~l$ 4~, ,t~; ,fit ~1qth .~. 41e ~,. tt~.a.~ "fg.~aJ'~ ftr. '~ tr~JJ'1.' fit' ;o:~~, _ ._+~. d th~~ ~~ ;G.hrt:~., .-o.~'<h"fo;r .~ ·· tl~' .... f~~t. ~ll! th,tHt ___ . -ti) at&:b,,4t 
4\(fi. ii,~ ~h;_ ~D t~r~~.· ~l<~l~;l1 .;I!1V:iit-1".;\111~5k.' ln, ,~bi ' __ , Ul~ ,tt~ ~ .... 
~;r 'b'~. Jll"~ 4 • . ~~. * ~~.ll ~111 ~ ~"'. ~"1~ ~ 4~p f}t ,II 1).~I. ti,~. th~ , ltwis. 
~'b!~ •• tn\~ w~»~J'I l."el_., $.:111t~~ 31iltl ,t3.'~ ~~~ ,I~ltt G.;~l$ •• 

At ~C-e t$~~ ~n{1tl:li~r l~;l. ~a t~?d· -..t"l'i ~~ .. '4ri"''''.~ in I.f),,",. lthl£lih ~7 

o'~'l~'~l~l .. ;'~qn 1r:~~' lor.Q\ i) .. ($~_1"~ t;~~~ "~ia. . 



thftf ,.&.11.' $~4:~~-~ts .t 'kt1 '~II~~ ~.~. o:f: $~It\'~~ tl~flb~,ttI~~Ntl Oz~ul~ 

~~its, (fl. fw_ t~'I4~:f:1~: ~;htl ~~~:1~t~t\ tr1;r.Jtl t) A~hia', ' ~li tt\~ lj~ft1,t ~ldf) .~ 

~ '& ~V.- . a.~F"'~l ~.~~ t" b... -t~ t1l;~ {f"~_ t~~~,l. ttr\ ;~l'l~_ ot ;~~;~, ~lt_~, 

w!\lol •• \t~~~:tJ17 ~A\t "~~t~l~ ~nt~'tfl'l'1l~~' th~" ~kml't1~ ~~~~il1tf~tl; f"~~fJ1rt thJ$- l~~t r)i ' ~.ifJ 

1 'ft.., th_ .tt~~l:ifl lli:t.~~~~ i'b ~:~~]ftljf: . -f.b.t\j .. ~ftt a.t"~_mqlb.${i ,t"4 t\t~ll :~, ,~le f'Jt 

1))~tf11 tf;1W'-t, 4~tlg,~'li1i if'. i{!lt~ tt~~dl'01t'~t'il,;':.i~$,'!: '- ':~ t.lt~t ;;;,. ,,~ !~'t~'~1f;~ ~ .d p~~,l;)l,. 

; 'b~~ d1t;(t~~~ t~~ lu ~~ ~if;'l • .l ,~alt'!~L It ~~!I' b$ t~i!1s1ti.~,rAitd t~~t~~l~r t;h$i.i} ~ 

f.l?f~~",ni; (t<~~tt ,t,)ft~tl tlt~~~~ 1f~.- t~~ t11~ ~~ :a~t,b:~!1mliil~:tf~{f 

:tlut~4!ttt~tt3'ljt _ ~ft~t"'~1J$!_ tl~oot t}rlt~~~a~", ~1 if~.i~t~: 't~1l.1t __ ** ~}.~);~*,r~' 

~~l.. 'ftllD t;4)lojb :o.t V~~!:,'~rl'-~!t,.:n.r!li_. . ~~ ,~~ ~:1~~ ~# :3~ft ~~. ~),,'ntj tit~~ W~ 1" lM!~~~, -"'i, •• > 

fli'~_- ~- ~l!(J1,*~ $-~~fUl""'~~ ,~~", f(;(J!- tt'.~4J -e'!\ttt~l.~t% .f;.tr.~; ~ll uat~~fblf'~'4-

~Ut.1k~ t~U~ ,~ ~~~'0tkl. b, :tli~'A_r"Q'tt.'; ~dff> :ft.l~~ly ~~lt'i~\t~4 , 

f.h~ 'O:t)#wt-'ift l:~l }.t~~ stl~~~~.-7 ~fra;~~ ,an.l"~ll' 4'Me~li!1~t\. ~~~t<~ t~~t; ~iJ,~r ._ 
,rw:-. ~t ~J i_t~~,~$~ of' 11 tt$~ t~~~ th~~t1ltR*, ~~.'~ ll~~t~iPt.~,il : $ JA~ fltf fRj , t4l1~l,~ 

4t,pL~ t(.7~J, ~,~* 'm~~ ,t)! D$.&_ ~~~ ~~ ... t 'p,J)1.' '\1)~ t ,'~~ !ill$tft~~'$ '\1tl-",t}" , ;~ _ _ 
~ ""rO ' .. 

nodi .. ,.B ~t;", ~i?*i. $-.11 ~'$;mlt:" 'it iJ~'l" rtl'!it ,\In'l'el''~ 11\!)~! ;~~ 
- .. 

(l1~ ~~f' b$-e~~'~. :tj~~ ~1l *_,.~ la ~-1!_" '~~ l),~t)~~$ltit). f)r~~~tf.t ~~. i.~ t<_-~- ,~; I'~ 

p»'~" :' ~+l~~t~llt';f ft~~ th -\i ~>t'~l~~ ~$ f'\~~J ~ -It 'bMt~i t~~M~ ~lPt1~!f~l1.\l~ ~}r' -l1.tt;~rlt~Wi - _~'t $, 



t~ ~_ ~l:_' "1~~~4 t~ _ ,~ ""t;t;t tf_ll",.~i$ " #~~. 'I'JI~ka til' .,~t1i1:.: ,a~l#~ •• ,tba:tl 

b:~4; '~~. ~l, "l~_t\~i.~lw,l_~ "f}~1 ,~f "tt~'~ {~l",l.t.l, ,.~'lw)* ,t' 

!j" tti .. "~~4.~"'~ t., a."~ ,., '~tt-lu i.'ttitl. p.~~'l;Ql1fif _~'fJO~t'~' 1."1 all 

A,~,~ !it~ "~"~ *.1Jt,;*"'i'I'k, ~~~~1 A:.~;lIIiW.~i~ ,g<- .t..Il!""'~~ -~~\ :J:..l.t~ flOl.~it;$h, ~,'F:,f} ~~~l"f.l:~ 1!,t~t :fi!t11 ,'~~ ~""J.!!' ~_ ~~J ~,~~~ .~~.ii~~~. U;~.-9'~l~"'_~ ~ '!,J._~ -*'K~' .-,~~~ -~,~ ~ , '§: :.'"~9. tif.h~ "tt~ i . y~~,. ~ ~~'1,:"~~ "'~A '~~' 

t~_ ttl thft, ,"b 't$~l;t. 't1l" ~~_~D .a..'~ ~~ lit .~'.' ! . i :o.~., Vr.. ii !fil. 

(r;.~l~~ ~ho -lktf 'Mil. th. 1.~_1 ~ ~,~ i~l""~_,, 'th~~~ M~I" 't~$ ., it'·~~:~,., 

1). ~"t.' t¥~.~·_ .k1& f~~l' it, ~~~ .s.~tt t~, ht~! ~.n .~" $ tf1'~P 1-1;. . ,~~", 

~~'" •• 'i4' 1.dght 'i(iJ:n~_ t.tl,~ '}i'-.Dl.~tf}t ~M'~\i)~ Y$titt,v1Y.k~'. '.~ 'Jt~ QU ,~ 

w1n $.'3U~I'~" It.t •• te~t ~ "~l~n t o 'l~ f.~,.~z. fk' i~fH.b!~ ~_f,tt{'_ 

:, 'tt ~.\l%~ ~~>.:t;4.t ~~~~~~, ~:rlt~ ~)~\1l~ .Ve,tu;- W.a~ ~bl' _kl':hltl~ ~. 'flowl. 

\a~$~.: X, .• " ~t R:$; of! _M. fit iNn (1~.) ""ll tutt~I,~_l_ll\. Qd _ • 

• "~i~17 ".~* 'i1:~~ 'tdlUll) ~. t~ III ito, .f.~~. • ~~'t..l~ '~-\$ 1itl~e~., '.m.. ~~ 
~,. !<n ~"~"'" .;;Jj"" ".-N"~ .~""" .iI~~ ~.~ ,j\\!i'>i,:q~~~~6 .. n~~.~ ~,"-'"~_ ,~ .. ,,*,~ ,if,i.. (:~~ ... .h :e.. -.A; ...... ,;~.;pj;)" "L.:.t;,a. It'''''''.'''J<;t'II" ~ .~ V>tlilv .Y'~~ lWJ;. ~w ~~ .~ l>4~~. _,N,!~"O!r-qA.;~~,. 'W{-t~-~~~r"" '''''''' ~ ... ~ 't.1.mJ,'l.,y. ~.~ \It'U~ lic'l>r~~'f!,~4:~ . n~ ~'I!)i~~ 

!~ ~_~ t~ tt. 1~~ Ii ;~r $0 fe~' ~f' .t}~ ,haft. i~ • • ,. t~® rYe ~ tit 

~',j, ~ ~~ __ ~ l~~l. l~ I'""~ .h~.~ ~~" , tt:t ~h&\l' fiC t.n., i~Vft.~ 

){,;$. •• , .~~ R'_~ ,1tlv~lk~t 'ft"W~lft'l, _~ t'lt\~~~i~ _ t4.~i$'fl'. ~t,. trJ. ~~_,,:i~1 

t~t)a ;~~ ~lh$t' __ Hill 'itt ~~lj. fi;t_1U'\l~~i •• ~_ll., ~lo~ '~~;'" ." ~:t.~h 

'L. .... ..t ~~. ·#i!:It; ·l' ~~At !P.i~J#~, "dHi"l,~:t.#~.&8 ,. 'Tif& ii;;.~& k"'~t'1Ji~\-~.a.~ it,.'h.., .7!lIN.!;.~ ~~I!!!!~ "~.;~,~ triA ~iI!!4~ • . ~,*" . . ;M 
~lt~~4t. ~~.}L~ ~~(: ,,~~~~ -~!~~'!~Ji'~ ~~"Wl}<.&~f~~~~~-i. ~~. :~~'!'¥" 'V'~~~@" ~,..~~~.::¥\~ '~A\~" ~Q'~ .• .:t'~ ~~~~~. :~'V.~~. ~~- ·~·~.~l'~ • 

• f _"f\t'''.. ~l~t8tlt bl4 bH~ .~~,t411 ,~.~:l,h~ t!~t':w.ft~p.at '\,ilih ,~:i._* 

~bt%~~.\,nt.. $¥4. ~'~.t'~ ~,~, ~l4(f ,IJ~.~ ~,~~ ,&'l!~ll ,tl1~ ~ (J~~,ltf~13. f..~'(i" 
\ 

,_,. '.~~i.tt~~~:~ ~ ~\fa' l~ ~t'" I.tt} Ci#;~, w~;l14 '_lltg. fl. tlllJ(1 ._"1"~.1,, ',-.. 
;~~t4il~. ~~"., 

!}:!{ '"<I!1"L~~,) ~. ~t 'l1t~l :fJ'l-.Atl:t~ ~~~,~i~J ~,~~._tl w.it~ ,,\~ ~t.; 

r~~-:''I: ~tJf.· t~; ~l~:(} &~ll,~~t,.f;lfi4m.", !ll$' ah~h, .~ .,t't.'''' b~ t~.· ~~"~~ fl~* fl.f 
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~~tl, Ft. ~. t~~ ~~ll~-lQ-e ~_lf.1.S _tt_ 'F~'hl. ~~ ~~lllm~l~; lbia1_.@lt 

'thfl< ._lf#l'* l\Jt~~l·$. ~~t;; ;t;jt 't._l~;:~ ia 14,\~'1fI" ~M ~.~~.~.~\ b .• ;~~. 

i. ~d_iit. .~ ~~ll .t.-~'i~ W ~ t'$~tl;. ~i. ~~ ~~h' M: ·t1~,ll~4. «t ~~ft'~ 

~l;nt.:.. f~~,l~Ii-;lfi~~ ~ 't~~{f ",~~~ala i, ~t ;~b~ ~,lt~L"t".~f.~l~e,~ 

.i~'q:.tt 

_'"ii.~~h~~ ·$:~fi·M.~ •. *t;(~1~~~.g. t~~ t;' __ ~Ql~\l!:iW)!:t'" @f' {lh~ b~"mw ~nt eal~;l_ 

in .. ~~~ Q~* . !~ ~~;,a- i't ~t'fb.~~ ~~U #lle~~~tal an. th_ $~i:t{Jli - ' ',i.rkJ''$!! \t!1 ~$~ ~_ lmt 

~~ .~~ th~", ~: r$U~ •• ~-ni, ap":i._ wi~ ~'l»,l~~f!t· f"e:t~~'tit ~a r~~; fJt 

'{"'h~; l~_~ ~~U~ ., ,&.~~is.l~a\. ·'l< t~ _t~l~tf .11' ~~lt.~C'fa..~_ .l-ql~~ ~wl ~or~J.t. 

.~~ i._;~,~1 ,t~~J:l i~ ifJlU11I l."w~.~.,ll ~1'1t t,'he _,1~~t;ii '~~ f?i~i~, , ~ -_:,) ~li.lili:.; Vflil~ll 

lfJ ~"~~'~~;Q_. ~~;_ ti~f.'te, ultj!ti4~ fi~H .~~f ,~t'i;~ , ~~, ~~~~~~ f\i.ll!t~ t1t ~_11 

rl~~.' ~ti\~, ia ~I*, ~pla.~~lB~ 'flt ·tl~~ \':'111t'f~~k of! .~:t~ t~~~u~~,~ ~ "'~~1u; 
, I . - . ,' . 

It 8...7 __ 11 t:~ e~,~ll ·J§,~_~ttdt ~.,;}"I; ' t~~t~ .~·~f;'~tlt f ' ~,~~ft~:rli~r 

tl· t~h l"~"w'~'t~i1 l*f~w_ftf. tf~ tt~~ i~~"~:o.' ~~tttt;. t~ie't~,;t .. ~, r.~.ll1~~ ,~,~ u 

n'~!gf f~t~~lt $~~i. ~)4tllf ftlll~. ~~ ~1t-~"~1flf.\~_lt.'if' fb;~ ti,lli~ ,r~ "th0 

ft'lll~_,. ~JiU~~~., ,~ .. ~. hfJ~_~~, of :&:m1 .. ,~~ t;~ ~~ ~~~~1, ~.!;.-ft.t-lia~t;:t~l~it 

_,~ ~~~.~. i~~ \~~~ i.\t~.~l1l;~ I, iiti\t~}.: ~t: ,riib<t7ibl-e · 't~:;ljW.'t ,~~~tb'1t$,1.1*1 

ft1. ~~($lf~'~~~'~ tll~ ~t:* '"'&n~a l~. ,.~t;}~i1 ~t~ ~16~~ ~llti:('i~" l ~~_A" 

'~. ,,~. i\" 4~.t~d,_ill' .~·~Ax.4 t~ t~~ If.l~tl'P. t~,~lltt_~bfi ;tl~~:', lo~,., !r:1i~. ttt~~ 1~ 



wtt.b ~ (~.~t,l~»It~f;* .. ~;\. .u , ~t 'V~~\ :~~ lU~M.~b b~~ $t.. '_'~f'J.i. If!!:_ 

l_'~lltJ 

~3!'m.ri.:~ • 
. 'J!tJP.l . ,q~~.;1! 

Vti;":1 t.1J1W 11'11' 
~tIitI"""'~'~~'~J'~;tt~iot""l"?~ 

:8~ 1f1fal1t!. 
Hfit>)!j(5' .~'k ·-·- " · :lp'~· 

Itt w 1. ft\,~i. 1J! ."ta~- ~m;t ,(t~~~Uf.'itf." 'l~ 1.1_':., 
~:~~~~~*. 

~._,,'e~rtt!. {)' \t;)lii~II1f~~. JL~~1ib i~ fl." 
·.1~¥tlft~Pi2l" ••. 

f1b~.~"'. flit ~~~ ~:~~_ ia ri'.' 
~~.~,,~~:. 

w:~.,ttt Mym._l ::b~l~~~rl~~tlt '.' '@t~~~_rl;Jl't):~ ~ 
i~i-IWI -'ft,i" .. ·.~ 

(_1',~ial ~iiIJ.~9tff !~~h~d~-1~} 
lr;it;~~ '{lfJ •• t,~~1_ !a v~i.~~tI. 

h,, ~"t""_*'t; • .,.,_ .. <'i~ ~'1'~~~'!Ili: M&"~' ,_tt.i' ~ .... ~""", 
,<h=- te'S~1;~~ ~'1i: -~f!'»~-;- ~~~'~j.; ~l. ~~~~v~ 

}.I'~.r$ J.- tb~, 11.r.~l~tt(). Qr. -~~~~J,t ~ ~$:. toO ~*~t+l' 
~~ .. ~~ t;l.~~". q 'i,<I'~'" ~~-. 

(1.sG..j~G.t~~;tCt~tit.t.\il.$~2.d~) .'~'\.lffrt~' •. 
" -



t:~~lJ'th.'$ 'm;l.~,taltt wh-:t_ ~W a~~~ 1;rt~'~a~ , ... ~~l'if;.~j •• ~t,~ .e 

wl. t~~~, __ .. ~i .. ,l •. d !t\ th$ ~"~ ·lj,l~·_ •. 

$~~;.lt Wt~S ~1.!~4. l:t, {iu MW fli.1i1 ~Vf~ ·1lMl~ t~~+f .ti~,l ~$.l~l~f~~);ltt. Al'Itf.l",t.tV'$l, 

$~ll tlt$-~. ~:r \~~~~ ~~~1;t.· t~ "4 •• t~,~ '~~'~o,~'"~~ Alft~'1 A ti#.i~l1 

l~'~~ ~!\~~t;;'¥ f~t ~. f!~·. _~.:n, UV4~fl.apf~. lArf'lIt~t~-t~~l?:"k~ • . , ~~tl:~ lthl 

~l;ll'~·~mr ~~Jn $.lfji 'C.ltf ~I ~~la\1~,t'!lt~~:m '~~~1$lUtit.~2l$'t (.i_tt~L 

~f 't;hl" U~lai..~;~i* 'ij~~{g:;f;; ~1:1l~ t~rW. '_l~- ~~tl() It_. ,of _ii~,t;iQ.. l-~i' ~dbltitl~J: 

t.;l1El~· ii _r-t;.,,~U t~1 \~ ~R a(~\mt~~/Id..li ~t 3~~~~~r-'tt).l1~~!' ;s~1'hld."lGlt 

·a,~:_}I~i\.l1f ;~ ~tJ319~~~ &M tb1e :.~fi'~l~.i*~4 !~ '~lt~ .~pl.~~~·i,~ ... t 'bt",. 
1:_.1t~r._ »~l~lW tit ~1~ ~~~ l!t~~ 'Mt1l ~~~tiP ,~ .~,t1 1i •• ~~\} '~hl~ {!It .11v .. ,. 1.11 

'~l~ P'~~'J)r't·t1~, ~~~~tt' 3 $~.f4 ttJi 1iJi~ lt~tt. ~~r Ie ~t)tt~. ~ ~)~tp~. ~" _.t~:t~. 

·f$lti. ~~ ~~n J.r~"n'. ~tt"~l(*f'at~ ~ ~:~~ 4' f.l(tl~_'~ .eo ",!t. ~r ~.~ ~"~ 

fi,~t~r fil.t lA.$~u. ,*l~ I~U_.~. 'llY:~r' ,~~~ ".l~. ~~ ,~~tt. ~~ ~~.,l grQ'$, 

''V~1. f;lt 't'i.1;ti') ~_ '~~~l' ~ '1~ •• ~. 't.f~ lit ~jiilt·'iQ;n, tjl~~' ~'1)tll' ~ "jl~ l'ttMfiQ 

f"r~~ $:,~~).~~' ~~l~~~}lon~. f!~D a\~ ll~t t~~~; ~ a'i~uU;t, t;:,~ im~~' _. 
_~·1~. ot 'UlJ~ Ji<!'~ @!" i!f"e.~\~'Y.t~, -1'."14 ~ ~t,wt l~, !~~.;, tliff'_Q* 

~*t<lh ' l$ .1,t f~lf ~~1~lbl1t.;t.,. !~~ ptll.t~tet~;g'~!4;l fe.~,)'$7. ''l}g$: '.Qpe}3;ing .:" of;\ a''~'~rea:b 
( . 



~t.. ,.~ ~ht$ ~~~ li~ mi. 1$: l~POV~., 1i»f~ ,111 it b~$ ~~t\«,."- -l{~~ ~ lmt It i3 'tJ! 

j .... 'b~i; ~lM$f 11). ,,*,~~,ttI ,,~,~ $ft." O. 0t ~ ~f' $p~1j~n~~t4~~ t$$:" ~~ing 

t~ ~ ,,,._JAlI' .t1e t~~\}0')til~$. :b, \~~ $~~ ~f UU~~tIt 
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DE KALE , Cour tenay , mining engr . , b . Loudon County, Virgiili& , 

Sept. 18, 1861 . s . E . E . bond Emma A. De Kalb; 'ad. e uca tion; m. 

Fr ... ncea Dougl/:LS • Practiced /:LS mi n ing engineer in \"estern !<nd Soutlr:rn 

s tates} Vlent on expdns . thr ug Br - zilJAp the Amazon' iver ",nd tllroug , 

Peru, .L;Uador, Centra l Arneri c", and Mexico; prof , milling und, l etal~U: y 

, U.of ' lssouri, 1895 to 98 , ueen's " nivcrsity , !<nad~ , 1898- 1 vI" 

mgr . J an Fer ando .. :. ine , ' Durango, texico, 1 01 -02 , .xp osed TreC<.sure .1,,\,1 e 

C",lif~ 19;1 - 00,a6SO, editor ining and Scientific ress. ~a~ 

Fr anclSCo , 1908 .. 1; pres . und . ,en , mg r . Paoific Smeltil'l )' 0.. \llniln~ 

Co.. Guc:ymas. Mexico . 1 >l IDO - 1 2' ; ~' f'90 . e(11 tor "oining and i)'C ien t f lC 

~ress •. 1 91 7 - 19; trade commissl Qiier U. S. Dept, of COU!lDeroe. f r 

I , veS ' lSt< t ion of miner&l resources of 8p in, Portug",l and ]lol'ooc ,' .. 

1 91 9- .00 ; 0 ns , e gr . New rle ns and ' Oadside .,Une , Ariz, . 1 9;d-~5; 

~rofess r mining eng ineering ~iversity of Al ' b/:L~ ~ince 1 25 • .Lee rod 

In De P",u University , 1 925 . Hon. 1,em. ;,;eog . Society of ' eru; member 

Am ~ lns t. Min l ng Engineers ; ArneI' . Chemica l Socia ty. etc. Glu~s~ 

Un10~ ( Boston); 'li foI'ni ... Los Angeles' Chess . 'heckel's ",nd ,rust, 

le '. urleuns , · ound Table , 'I ,'New Orleans j J No. tioncl rts e • York). 

Aut~o:: IaJ;ldbook of xplosives; ·Nic , «gUa Cunul- Ours or. Z~gl c , d's; 

A V1 6 1 t to 'INg Solomon's J. inea' ' ixed £ i trogen f or 1 CL t1onu1 

Defense; e"tc; and contributor to ~agazine n . Addr es s Ua.t iOfletl Ar ts Clut..! 

F e ,\>, York, n.Y. 

\ 
i 

____ -.riJ 

• 1,>-- , 

B~;R to the Earth He Studied 

. d· d mining engineer went 

When Courtenay De Kalb Ie, a . f h· lifelong 

back into that cosmos which formed the baSIS 0 IS 

studies and writings. 

d 

. 1· f arless culture , 

Mr De Kalb has been descnbed as )emg a e 'h was 

. 
M . d t a woman w 0 

dili p"ent, widely traveled man. 1 arne 0 d hl'S uTife formed 

o 
. 

t le n1an an __ 

his complement m every. -v.:-ay , h diance penetrated to 

a brilliant quality of genulses W ose ra 

many parts of the known earth. 
. 

. d th men of SCIence are 

It is not often that engmeers an 0 er d.d Courtenay 

ca able of expressing their thoughts as ~lear1~ as. 1. a l;e 

D~ Kalb. His largest contribution dUrI,;,g hIS ltfetlmellmof his 

summed up in the stateme'nt that he dId not carry a 

knowledge to his grave. 

Arizona Daily Star-Sept. Sth, 1931. 
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mlningclaims.t) 
, . , ~~. ." 

-.. ~ ... 
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GZOl..OS-IC ,Jl1H U'AC L =(,.~C()::~ ' } ·: 1"1.I.~ 3A=~C E 
3 t.. l~rar c i s:i?rOpel .. t y- .. ''lma ~ oun ty 

.Ar i zo na. ., 

.. Gen eral: 

. Except for topocraphic 3UCVG y~3) no study of th e Sto 

Francis region has ever been made by stCl,te of federal agoncies, 

. s~. :n.cG completion o f the very general ized fielc:' work for th'3 

-Geologic !!lap- of 'Arizona, over '10 YC8.rs ae;,oo r.rhe . pri vate report of 

Mr .. COltrtenay DeKal bstill ~t'\]mains t .he on1y known description ever , 

compiled covering the st~ F r a ncis property. 

Recent rec onnai ssance o f the region covered about 

square :mi1es but only the centrcil poI't1or~, comprisi_ng about 8 

sq\~are ~iles,was studied i n detail., Aerial. pb.otosraphs, m~cLe in 

prep o.l'eQ to 3. scalG o f 2 , inches equa l 1 mile, ViOl'S u.2od 

',' fa r~asF) l":lai;s ~ This scale vvas too sraall 0.]1.1 the pictlJ_:re :; were ' not 

olear e'l1oug4 to locate and re cord, 11101'8 thun the general foatures .. 

• ' The iT diclhowever serve 
.'" , .) . . ' . . . ' . , 

:purpose of illustrating the importunt 

'- ' $~r1J,cture~ ' ane1 tr ends; hOV'JBVer, PI' e lin inary to an y i'u tUI' e ex~;lo:ra-

a- f'_e""a-. " lOt; (~h Ol 1l(~ be Y''1';::;-'''I')P:'1 ol·''', . l ··,,,,· ,yr::.-r.' (""c" :'l c:' ,....; . ~ ·t ........ J.L~"-A. .~' __ v __ l ..l.. . __ U ...... b \..J...l.. 0 C", '-...' 

in order to s how til '::) s t ruc tuI'C puttern in c:reateI' 

detail .. 

-3true ture; 

?he p~oper t y occupies a fairly well Jo fi uod , 

and irreGular basin, with CO~Totc ~Jt .. to th!:J south Q,nj t.hc 

10(,\1 . hills of volci?-nic roc};-.s to t he H and IrE.. A wid e ar.Ld pers i s te n t 

:'fal~+it , SY.'s~emJ t re nding appr oximat ely l'L :1.0 E .. ~ trctvorse~ thisba 8i-n, 

zone , .())~ ma jor dis tu::cbance be ing about 1 mi le in width 0 This zone 
:. -, 

pe ' t ,~~8.oed along' it' 8 s tril-;.:e from tho alluvituTl COver ' t o th e north, 



. 1.:,;,;-. 

:' , . ~ 
'~~ " ). ;; , 

Sb\ltll~r1:( ' , across the lava formations anI into tue 'Grankte 
,'I'" 

Mt ~ , ,-wherE,; It GOllt inues on itt scourse for an' unkno wn 
'~ .' . 

- ' 

Wi't hln,,- this , s:tructure~deformati on hus been il1t e~2e, 

,lav arool('s, Wh:Lc.h fo rr:r :the pri n?~ ,:p~ ,otrt-:

' ..of. ,;~tl~e 's t'" -':b'irancis netghbol~hood, ; ' but ill -the more cojnpe ten~ 
:~ •• , • ..,' '1 .. ':.' :" ::','" " :. \ ':. ',' ' ,'.,. , • , ' : .' " , ~ 

;'.,:" 

~,~~:~I,l+~:~,: ,::Of\p?y'qt;e , .. M,t \I; to ,-the ?~~,t.h ~ t ,t has be en coneentra te d " ,; 
',' ,.,'; ::'; ":': ' ,'j;' . -,.','. '" ! " 

,,: ,:',}~'~~O'hg ,s4rong ' rau1..t '~lemet;lts,- wh ieh displaced but did no t sila tter 

', \~~e,-gr,2l:Aite" ~tio ' t~; e same 8xten t asthe : lavas~'" 

';,' l\T:~io E:" :Fault' Sy st em ' 
, .. ," 

, . ' ," , h~'fli s rna jOi: s ys tern C ompri s e s nurnero us e1 emen ts, ,wh i 011 
, ' , ' . 

\; branq,h <frbm ~nl,\,nie~~q' Vii t b. one another , and., except loca~ly, no 
",: \:' ; . ,"'., -~.t; ":1, ' ... :::.::. . ~: , ','; ';,.. , " 

" assumes major porportion .. '1'ho qlder lavu rocks within 
- " ~ ,-;" "j 

.,' , ~·t ~l$V~Y ,.'been, in-b ensel.y folded and,' shatte red, obscuring the 
• t -: ,~ ~ __ " ~ - , , , t _' ' 

'~, . , ' 

<" or 'ig~rlcQheddiggi'llhe ' qrea noyv dfsplaysnuriierous fqult b~~ocks 
, ', . ,-; .. , ' ~ <::) , ,,", " '. ", ,', . 

positiC?rl. vvi,th respect toone ' another ' cann,ot 

. ' ~: ae't.e~J;minedtLntJl . ~co~ate cross~s ecti ons can be constructed 
" I ;". '" ,~: " 

" -:.' " 

: : ~hefew 4ips expo~~d on el~mentsof this N.1Q S. 

\l~;, ~h :~ , lavafacarntionindi cates th8~ t it dipsata 
, '. ,,'" .', " 

...... " •. b .... '-"t()tl-l~ :.eas t " ,'ThiSi~ furth~l"" cO,nfirmed b~T the 

easterJ"y::" ci ::ip ·.~8f"t;he $tructlJ-r~ ' en-qqt1l1:terEl,d iXl ,No3 ' shaft a'nd by 
, :' :---:, .... t ",~:",~~ . ,~ ':: Lt',. '.: .,::,-; - '- ' . , " . ,~.:~,'::- '," -,,' " . : 

',' ' ; '. ' " : ',1., .· 

,::," ;th~,:~,~,j;('deft~,ed ,:taul1!s> . qv.tt ing '.~~~, ,: grani_~ e , Qt.',' GOY,ate Mt Q -', 

),' 

' The :cea}!pears to b e Etl10ther system of raul ~9' 'Nh os~ ', 
I,;' 

~, ' si§t.~, m,- , becat{s~ i t ,has be e~1 ; 9ut.and. .paret:LY 
'>, ,: ::, " ::-. ~." 

, .j'; 

)e".~tE3)? t ThisE-~V . sy stem waswel,l <JXP9s~d ~n . 

~.~~t~~.~\lt~!~~:.~i;.;~Lj:~e . Inain.·,zpne afM ~.ttl.~ b aue e, . 

. ; : 

.• t'., 

\ :' 

'- .. -



. . I . . :' '. 

) ';. 

rather ·t hanalong the older E-W system. 

.".G;r{~~it.e ·hC!lupri$e s, the northei'npartof 
·.i o~~~ ::;,~,!hl.?h · Coyot;e. ) .1:t II.; forms themassi ve , 

'· J1Qrt . .ti~f ri limit, . i;"t sing ',to anela'vution 
:1" :.~, ... ""'; ~ " .~;~: . -:.: . ', : ~.~;.". "; : ' .. '. . . " '. . 

st. Franci$ region 

the Baboqui vardl Hange ', 
f3 te ep2 and . vel~Y rugged 
9t .over 6~90 ft. . ~. 

,.:thk~:';·r9C?k)lCl$ '. he'~Il re ferront 0. ' th e ' pre~Camb rian o n t he '· 
, .ge.9~9!3~c·¥~p · of tpes tate" butthere is s.ome. question~s . to 
· : ·,~tf~rgeo)_ogi.cc.l. l .$.g 'eo Thecrit{9r1a upon which this doubt is 
P,e.s&(:l,:r~:::·;th~ : presence .ot sedimentary rocks on coyo te Mt .. , 

"; Ju sm.ar-I1 s91,4ted remnants, '1JvhosG : age ;' has . nqt been clefini tely 
' :' c1~·~\·~ ~~~·q1de .. " . ". ' . ' . 

~ I ; '. "r~' • 

:2·, ~~Voi6·~iJj':c': · ~Ocks · form the" outcrops in ' the 'mine's Vic inity, 
.. ;, .I~ :.: t·hS.:·Etr :~a · 'mqpp.ed, these vglcanics' are in ·turn divi sible 
:" '~.l~to.;: tllre~bro,ad' tu~i t sL ' 

. ~. :! ".' .. ", 

st : .: Franci s Andesite Formation. Thi~~ .is Tertiary age 
;atii compo sed Qf inte r bedded volcanic flows 8ttd t uffs (; It 

,: 1S, .t:n'e o:L9,est ',of the volc anics, and ' forms~he outcrops 
.1nthe mine area. In .t hrckl:1ess~ ·it ' exceeds ' SOO ft ··: in the 

... ,v1.g rn~tyof' ;' No 3Si1a ft, . it is ul t ima t$ measurement: being: ' 
.• unluown& · . . 
: .. ~ . :(-:: .<:,':' :', ,.\ ... 

Cb,)'!<Tuff' Forma tion . ,This rests upon t he-S t o Franci s Andesi te 
:,,':;"';;ar.d: 1$ probably as late as Pliocene is a geo It i;~ c ompose d ' 

. i· 

::: Qr : l"hyoli t e 'ard ande$ i t E; tuffs, .br eccias a. nd a gglomerate,; . 
·'J ·t . show~j , no ev;i de nc e of h aving beencli st urbedby,the ..•. . . ... 
. · pi·?-nltneralf~ult iug , discloses n9 mineralization, and 
' ni.u~it ~ theI~E?fore ,be of po s t "7mineral ag?; ~ . . . :... .~~: ':'~ :., 1~~.; ". ~ "' .-" .. . . ; 1,,1,:',: .' - . " .-' .'. 

·t c}',Bas·alt.;,: o.r:q:()inpara t.i velyre oen t ()rigin ' ; >s~ap$t.he :~t.uff _ .' 
;';;'~';';:::· ,~~prm,~.t~9n s:,· t'<;ttb.e . NE" fo,·~·m;tng , but te s '.9f s'ome , 9f tl1~ higher '. ,~ ' . 

. ):> :. ,; . .p::-,11~s o .. :·":.;J" .• ;:;,:';, ,.':;: .' '., . :'~'. ". :' ~., . "'" . '. ' ' .. 

~),:~;~,;;:;<}~ilIn:es ·toriG ·,9:u..\ci.·o;.p .t~4 '~he :: wE ~ part 9 f the a r ea and forms ;;. :. : :~ 
" _<:':'.:'~ ') the).::l ow < cl1ain :" of hil'l s ¢.o~thwe st of . Li()n (or Be:I:-l) . Mt I) 

...... , ;" Tt'~, d6;e's ·n~f> fit '.' i'nto . t h Ei, :'localgeologlc sec t ion as :n'ow 
' .. · dillQWn~.; l tt::·ts c.' $v::i:·'elY !qlderthan. e ithe ~ .. the~ st~ Francl s .. ' " -

> " ·.:,'dtJiq~s rte·s. :;:.qr . tJ10se ,quar t zi te~ shalese.dim~n tS ·, Qf .Cre taceo.,+s 
,_;. age'. ~ll~t '.' Qc.(l ur in t he lava sec~.1 on- of th.~ c eni;;ra:L . . .. " . . 

';;:';::'." ~a.~9q;u+."v·ar~,,: R<?Jlge ,o, '.·Th;i S ··. st'.~ , ·· ~~an~f~'. +itl~ st .. o~eis . dol?m~ tiQ " ,':. 
··,·,'",':atWl' ;,ap1? 6 ti rs .. t9_ :'h£tve> p. e ~!lmH§ 81 ve ap.d ~·. t ;tl~c.k oedded. ' 01?lglnally ". ,> 
" '·:<~'··~t ~. has ' he ;eri ;· bl.~Qkenal1d: ),.Qce ily brecqi,~ted . ~nd :ttl,en rec.emented· .. 

·····'·\.···; ;i~:~~i~i;i~~i~~~~~.i:~ia~%%i~liP;;~~~~iigA; t~t~~~~·t~C.k.S . ~, d 



.-,'::" 

pr~~en~ e o~ an intrusive cit depth . It seems 

:".,-" 
J \ •• _ 

', .. . ..•.. :, The s t . : Fran,c is Ande ,;3. i te has b een intensely altered 
,:. ', 

development of 

h-i'3))·,.::::'i;:,.\§·" · :,:.':< i:;:,. C hlbrft;e';~" i S "N' idel y di s+1" i bu·ted locally cOlupr is ing a large 

~0:'~;)\'!\f'i,J;i:i~j}:.;':\;:,~ P~79 ~,ti~~)~e " 5fi ~D er~Cku c 0 ~s tit ~,ent s • ' .. , , 

'", , .,t(3\";',, It!?! do teis' (> b und [in t l Y d i ~ 'Gr i but ed ee> pee i allY " i n t hp S t , Fran cis 

:';,', 

. ,, :,., ::<'1>"'" : ;' 
.,'t' 

''.'i:::,;::'';.:.,;;:,,::,:,:i;i;!ndWC1re, rnorea.bundanteawt of waddle l ,,:,t .. Velnlet..., of thlS 
><:;:::i;";:::':::;;-:','::':'':;; .. '·-l11t:lter.f~l . range "from lt~ 3 inch e s wide, :the largest noted ' 

~~ '-'~' -. ' . .' .. :~ ' -. nieasur,fng 6 inches ~ . ' 
fie" , ," -~ . ~ ,. • 

;').1ine'ralization: , " 
.' .', . :::' ~ 

The earliest min~ ralization Wa s 3111c3 which was 

i.nto t h e ' fra c tu;re sys tem fo r ming numerous silicified 

was , probab).yacc,9mpanied . 

:~;![~:};;/~~;;f\:~!t~?, :' •••. :~~s:;;J:~r:.:e~ 2::: t: ;/::::i:::~ • :: ::::1 ::s : :b::::~ ::: i ::W 
of" , mlnex-alization,'>'andpreparation Of the ro<?ks~ ' renewed 

.- < .~,:~" . ~ J '.; ." •. > ._~.- '(; .. '< ,.',;; .:.:~ ; ..... .' ' . . ' : 7 :. J_ '-. • • ~~ '; 

' ooo \1ie~ yvit~1in the :f?:\l:it Syst yill a,s . evidenced p-y di sp:La~-

. ,r
',,', ,}. 

"., -' ; 

.. , . 

"d' 

, : 



! - 6 .... . 

' into "yrhich" the va1v.ab 1e minerali znt ion was 'introduc ed at th is 

:la1;~1r ·~ t ~8l3' ~ ; 

; re MiIlel'~S of the St. Francis . area are chalcopyrite, borni t e , 
an.d ,~Qtr8:he drlte. , with some chalcocite, wh ich latter i s 'doub t l e s s ' 

:. soc O n;d~:t;Y01 : .Ac c o~di nB to Hr ~ DeI:~lb 8il ver is pre sent to . t rie . 
'ext en:ti':, or 3 ounce s p~I'unit of copper together ' wi th a sma'll amount 
:9tg61 q,,:.; T~e . or.e ,bear.t ,ng veil1S have been 1:nten si'vely O:;<;bd i:z;ed: . 

. -~il;ld ~: :i..n ; 'i11apY ': pla o~ s G ompletely l~~LChed -to de 'pths ' of ' over-: 700 ~ ft' ,-
:' as ~' es t ap lished in ,the unclergroundworking3 ~ .. ,' ... . - '. ' , 

.' ' 
The reason f or tr,B pres ence of the rather wide sections 

'" 

$lll:fige ore encoun teped on t he · 4 00 ' 'ie.vel is not known ~ Mr .. 

:.,.::;.' D. .qKalb :.indicate·s tha t these sections were sealed off 'by lcaq l ,iD: 

,'fu ' pt'u ;()'~h ~:r;w-ise completely oxodized anc1 . 1ea,ched vein. ThE? Writer ' 

.'Qbsp~~ed .t~isore ~n the dump wh~n it,was b~ing mined and it 

~~~ibiied ' t~e ~haracteri~tics described by Mr. DeKalb in hi s 

. "~' 

: l1,oa'r thE? po in t :of. '.p han"ge~ ~, 

· Thec o.reJ;'6d:L$s do ' not 'outcrop in the . st;; Francis a rea 

'<3.1U tti e :"sottleac:hed 'veins 'Which . E'Jr,ode more ranidly- than the 
. ,I :' ~~ ; , ~ . " . . . '.: '. •• . .': " • . ~'" • . • . ' J.., '~ •. ' ; 

;';'SB~i~.?~~p~;+ i1g i .. 6Cl.~~ : ~~i"t~ : ~nalltled, Wi th alltpriurn~ 'SomE? 20 ' y;ear9 agQ, . 

th8"wr{ter' ots'erved :a strob..g ,gos$an outcrop, then expos~d by a 
: : :-.:' , ,{ ",.,' . ~ . , . 

·' :trencll:~'~b6ut' 200 'teet east of $haft No ~ ~ It was eXYJosed for 
.... ,:'.. , ''':! ' '.. . ' '.. - , J.; ." .. ' 

....... 

f:t " f~" w id~h · -an.d. co!UrJosed of · ~HBf t, alt'e:r·ed '. rock) int$r'vjqven .) . ... . ,·-r·· ..... :. ". -' .. , .,. . ..... " 
':: '';':', '; 

Of' 1:r111q'nite wl~. i ch exh ib i t~d ,the :sam ~ T? s to G h'Vli e1' 1<:8 n 

- ' , " , 

:/did:'. the: qhunk$of stl,lfideore ~then : lying o,lf the dWrlp ~ .. 

, ~ ?d~Y:" :J:' ~OW~YE1r{··' tio ,y,es t ige of this g ossari ' can QG . seenar~c1 . eve n .. the, . 
,',- ,,: 

"'. of' the 't r ench ha 'VB . be en ; complete ly ob1.i-t~ra ted .. 

'ThQ nQrth end o f ·tt~edump which . represent s the 

" d~e've l;opm:e,L, t :rockf:rqm the sulfide sec t i on ,While almost . qomplE)tel y 
' :'. : .' ., " • .-,~ .,t : "', ' • .':" . ; '_.... ~:' • , 1 " • - • 

. '~' . . 

" ... :' 



... )" : '. '. :~ . 

'. ~ . 

,-7 - " ,"', 

wa$ develop ,ed. : n1l?rely in the general course of explora tory 'tl orl<;,., ',:';" 
" '.1 

, .,.~: '. ~:~. ~. 

" The ' area ,of intense disturbance :i,r~ the st .. ' lTrancis a r ea 

'~is,,~)(nov~nto cover "at least four s 'quare mile,s" IntE:1nsi ty of 

:::' de t~i~m~·t:i'on'>' ~nd":'qf' ell :ter~ tl on', '" aCGomp'anied by abundant subor-. 
"'. : - ':. ". _..... • •••. , • .' -,'" • , • " ,' 'J • .' • ~I.:. 

" ~1 • . • :.' . I • 

din~~ie mineralization is ind,1cative, and it i s fair to state 
.... ' .. 

tha t " al:}... ;-of the 'a 1'e a s ho uld be pre s on t ly lao ked upmp. as 
.; .. :r . 

'. " . ~ 

pot~,l1~~C;tilY' dre~b.ear'ingoUndoutt edlt there are 'oth er centers 

,', ".: ' 

,ofmineraltzation within th is four sClu8.I'e miles, but until fU.rther' 
. ':r.. '..... t,·~.·, 

detai1.edgeological work can 'be c0111pleteed they , c:':lunot be pin- , 
, : .. ' :'. 

," potn,ted ans 'accurately aprraisec1" 

.' +11e curren ~ surl'ace study, though, far froin suffioiently 

~y ~~~,iled ':~ ' h~s disclosed the , pa tt ern of 'shear iqGPre,viously 

d~ sc rib'ed~It , :lS :', no t ,b e liev~d that much are will b ef a unCi on 

• c, ~'l~'il1~nt~' gil CtheN.10 c E • 'C' systeL'1 unles S. , c ul1der1ying roc yo<; are 

':impor tant : oreboq.ies will be 'located 'on : the , ter;lsion "or shear · 
'. ~. " . . •.. :-. ,.: .. ... . ' .. -: -~. , '.' - ; , . ; :' . '. ' . . 

,-"~o4e $.i 'Yriiich "'lillkelement s of this systep1~ In rGcipect : to this ' 
• : •. -,7" . . .-. . . 

'::":~6~d,rtion, : the :oro ericountered on the 4 00 IGv81 . veryprobEih~y 
~ .. , '.~' . ~ , ., .. : ' .:-- .. ' 

• '.1 ~. • '. • , .':' . ; 

.' ~ha:ft'::' Theopel~a tors ' may' haye &verlooked this C ondi t ibr~ and 
~~~I , ' " . ' 

ln~tt ead: followed :/ the east cl:Lpping N~7 elE1me,nt _ ofth~ mair+ sys t~rl. '. ~ .. > :t> . : ' .. . ~. ~} " .' '.' .. "", .. ' ";' .. 
. . ;-: ;:. :-: ... :~.(-~,\ .. :.j- . . . " . . ;: ." ~ '. 

,Li}tGwiseth,egossari zone ,ouehed 'in the , tl'\3nch 200 ft ea$ t . of ' 
_, >:~.:. ~ .:i.~.~.;:" '-', ';:.:'.... :~:~ ." -.: : ~ ~ . , ..a.. ." . ' :'. . . i: 

,$.P&~f t " ma ,:l '; l;iew'i thin another zone of sh8aring ~llld itt-s 

, ~J(ten~iq11 ,coulc1~e picked up on the banginc wall of the 

.:', ' .. , ,'; 

' . .. ' "", 



" , , ~,., 

~: ' : 
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,'e)lough ore may ' be~evelop ed ;n, t his one sect i on 

lllake a profi t uble ,operatlol1 " "witho ut ' th ~nec~ssity 

( 

Th e ' present No3 shaft is already sunk toa ' 

, 4-1though thetim,berhas tOirted OY.t near" the " 

e'l. \tlle '~haft otherwise app ~ar{ t o be i n good condition 
,~.~ ~,,-' :,', ( . ..' , -.' , " 

logically ~itua t ed t oe±p~ore 

<,q} the 0 i;e po s s j. b i 1 i t i e S ~ It s eem~3 that ' t he fir? t ' i p-
. ~ , , 

,.:! , 
tmp9rtarioe wi II b e to reop,en thi ssll.af t to the 400 '" 

',.,:C-' 

,, :reopen ";~h_eimportan t parts of the level al1d map and 

. ; t,h~ ' QJ.:;eoCcura.nces in . th l ssectionof the mine ,as .well 
, " :':,,, ' ' 

cral ' :reatur~s" If ' results are. satisfactory to 
:':' 

be ', r.eop 8:t;led to the bottom ' ~evel 
• 'J'. ;' '.~: ~ 

' a ' rl\f ,"~ e J:;::p'lq :rflt;ion: work 'carried for~ard f r om ~ t to eXplor~ the other 
.: ~~: : ,:, J , ; .•... >.::~,_;;.,:: .. : ," " ;~.:.. ' .- " :, : . 

. ( ; , 

~.. F' :' 

' Drilling is cqnsidered second ' in importance , due 

,faqt th.J. t a E10redetailed kn~wledge ' of the rur,face 

be gained ,in ordert 0 

" :: ,,' ~~a: i'd..i~n:, 'l(1~Tl,l1.g, out ' ~arget s "Af3previous'l y i l1dic a t ed ~ it will be 
.. ~., " ! ' ' ;~' \', " :;' . :1'. ';. ' ~, . . ", . .- ' .', '" . ;" . . ~ " ' ' : . • .: ' . 

, . , ' 

Ula ptll8 ,:r"0 g i on in gr;,e~te r detai i as , a gui de to 

_,_ , exniQ.x~at1on :~ : Whenthis' is completed and ' issuppleme nt~J by study 

; ,:,;, jftt~~~~ct iOf1U~~er~;ot}nd f~~mrable . targets ' will undoubtedly ~e 
'i/',' " ,:, ~: ,' ",', ,;' " ," " " " ,'..;>:.'{' 

:;':~'< r~vealeq wtth greate r 'assuranoe than they can now be i ndicated .. 
':,," ,. ' .... ... " .. , .. ' .• ~ 

" ."l' ,', 

:"",,1 



\~ ", , "( 

,,~~ji,'; ',P,;j:" [~.~>;i,~j~$.t'i~, ~i·;a~;':i::tt~':'~~~·:~,~, : :j.t •• : •. ;~; /,' 
~.. I,. :; 

DOl Do Role no 4- 8 t~ JTranois ; ~ irie 

.. ,,' Moved to location July 2, 1 955 

. Se,t collar cas ing to 1 ft 
" S ,e t liX 0 a [:;i ng t 0 l± 2 f t 
sat ~X casing to 74 ft 
Set AX casing to 456 ft .. 

6-10 -20-72 

1 0-13 72 - 137 

:137-288 

,22 288-2~O 

290- 352 

352~364 

409-4;3 6 

" .-~,", ., 

8Ul'fo.Cf) rubble c.~ weathered andes ite 

Grey even t c:~xtur e~- probably lEt ti te
inclusions of op idote ~ altered hornblend8 u 

Feldspar al ter ed toward bottom . 
68 - 72 - limonite g ossan & hemitite at contac t. 

.Dark even texture d andosite breccia containing 
epidote ~ chlorite in breccia particleso 
IPeV'! hemi t i te S '2 ar:1 8 

Lighter colored ahde~ite breccia dUB to inclu 
sion of lighter colored rocks .. Rocks more 
altered much of the feldspar kaolinized o 

Increase in chlorite dovJnvvard- 3 0me magnetite 
, a"ld seams of limoni t eo Ij1rom 2;:)4 chloni t G gives 
rook pale green coloro 

Even textured. red C O1'e- la t-i te Vii th much red 
orthoclase giving the red color~ 

Andesite breccia- r oc k more dense & even textured 
' from 291- much chlori te throughout 0 I~uch 
magnetite from 337-356 I) 

Andesitebrecoia-feldspars intensely altere.d
abundant chlorite- rock bleached- minor amount 
of oxodized copper minerals. Ground intens ely 
broken 358- 361 

'Fine gra ined- even' textured andesi te - heavy "
in chlorite- co~e green- Few calcite & hemitite 
veins-c onsiderab 10 ma,gneti te. Some q uartz 
cQ)Jiing in- ' more abundant toward bottom/ 
Same roclcwith f1nely disseminated pyrite., 

Andesite brecccia- broken & intensely altered
pari tally leache d- much c hlori te- Fine ly 
di ssemi nated pyrite in the denser rocko 



3-8 

4l~) -424 -

424-4l29 
4 29- 436 

) 

More pyrite & minor amounts of chalco-
pyrite and chalcocito& 

Same - more cha loooi te 
Min.eral. leached an d rocks bleache d 
Pyrite in dens er rocks - 80n8 wat er loss 
in lower part of run ~ 

456- 445- Ground intensely fractured - rocks bleached and 
silicified- some quartz in fractures o Fractures 
filled wi th limonite 0> .J ens er part ~ ; of rec k 
impregna ted V!i th pyri to some heavy patchcs o 

I,Tinor arnount ~ of chalcocite !) 

44i-44 5 Hard silicious andesi te- dense fino gra ined 
intensely shattered artd leached- fractures filled. 
with llmonite- Lost water at 445 0 

44~S-453 8 ft o.f open ground- workings- cored timber 
453- <154. 

1 454- 4552' Heavy gossan containinG -much malachi te and-

455t- 469 

469- 474 

introduced quartz 0 Sloughed rock from workings 
caught in barr el on several runs contained 
borni te,ohaloopyrlte & chdlcocite which completely 
filled the fractures & was disseminated in rocko 
T:uc h malachi to sifted. into hole fron vlorkings 
sorne oa ug ht in the ba rrel each runo 

Hassi ve red even textured and ruther 1'i rm rook 
conposed almost wholly of' quartz and hemi ti tell 
Contained ' a traoe of copp e r carbonate mineral~ 
Cased hole to Ai':' thru wo_.rking to 4560 

Andesite - Broken & altered- soft clayey bands. 
Chloritic- contained no sulfide mineralizution. 

Hole stopped at 474 feet on Augo 8, 1955 





~ONA DE.PARTME~T OF MINEr RESOURCES 
Mineral Building. Fairgrounds 

Phoenix. Arizona 

1. . I nformation from: Ed Sten~ (Own~7)-------------------------

2. 

4. 

5. 

7. 

8. 

9 . 

10. 

1l. 

13. 

Address: 2120 Nor t h Morton, Tucson 'fell.i!phoue - 327 - 6143 

Mine: 
Roads1.Ge 

3. No. of Claims - Patented _________ _ 

Unpatented 31 sut-ueyed foX" pat 
10 other 

Location: 1 M1.1.--e-s·"'west of -Bell Mt . along 'i'UC&Ot'i Sell& IIiway.--~-----· 

Sec 11 ... TP--t.6-S---- Range--l84-lF4!-~ -- 6. Min i ng 0 i strict----+;C:Ao...,"Jfto4"-te~-------------

Owner: ------~E~d~wtn-Stone 

Address: Same a., ahove 

Operating Co.: 

. Address: 

President: 12. Gen. Mgr.: 

Principal Metals : 14. No. Employed: 

16. Present Operations: (a) DoWn D (b) Assessment work D (c) Exploration D 
(d) Production D (e) Rate X tpd. 

17 iftb1f~ltiYIlf!fh;j~Rnffl} The ·#3 Saal t. 1s the main shafi_ o Sank from 400 t o eGO hy a Mr. 
DeKalb between 1917 & 23 . A X-eut on the 700 0 l 03vel to the east 320 ' cut a 
mJ.neral ~zed shear zone . From. 1860 to 1917 40,000 tons of 3~i % eu and 9 Oz Ag 
are reporte r! to have b een shipped . The 800 ' shaft bottom is still in oxi.de . 
The main minera1.:i.zation is on a 20-30 ' shear zone on a, ME fa.ult e lemCt.l t . 

18. Miscl. Notes : ____________ _ 

DUVP.L dri ll ed a 2505 ' hols to *"h.9 north and cu.t .3 to 5 ' of calcocitt? ~lC1J 
Stone drilled a 1003 ' hol e ~ cased BX . This is all in oxide. 

on 10 ... 25- 67 

I nfor mation from telephone CO"lversat ion 'wit?h , Ed\vin . Stone on lO~26-67 

. \ 

Date: 10 26 67 
(Signature) 



Mine 

District 

DEPARTMENT OF MINERAL RESOURCES 

v ROADSIDE 

Coyote, Pima County 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date December 19, 1966 

Engineer G. W. I rvi n 

Subject: Drilling at the property. 

Location 41 unpatented claims. The mine is near the Tucson-Sells highway 
in settion 11, R8E, T16S. (San Vinente Quadrangle). 

Ownership Mrs. "Dekalb and l'Ed Stone are t he principal owners, Mr. Hoagland of the 
Dodge-Hoagland Drilling Company has a minor interesto 

Present Activity 
The Duval Corporation has just completed a 2S00 'drill hole on the 
property, and are apparently giving up. 

The above information from Mr. Messer & Lynch and confirmed by 
Mro Stone. The latter from a telephone conversation. 

MINE VISIT - Dee. 22nd visited Roadside mine - Duval thru drilling. 

'GWI WR 12/23/66 



ROADSIDE MINE PIMA OOUNrY 
COYOTE DIST. 

The RGadside mine, 35 miles west of Tucson was located for copper. Cinnabar occurs 
in the ore in asseeiat ion with pyr ite, chalcopyrite, borntte~ -,and chalcocite. .'~ " . 

' . .. " 1" ..•. 

Taken from Ie 8252 p7l (1965) 

\ 
. \ 
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