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1.Jo~Al>-SIL,{i;R DEPOS:;:'.!.'S ON '1'11::: EL~).·:~;:{TH fn');'~':n"i 

ASH SFlU::-,} DIG'l':':TGl' I CCCln::3}~ C0~:'1'Y', AH:LZC;:/.\ 

A Pre l1t.:i~ar:r Report. 
by 

John H. l<~ll.1ck, l'h.D. 
Regi~tercd Geolo~lst 

lti'.l'!WDUGTI O!i 

Lo::-:.;.t~c. .:\ fe';l :01 lea ea~t cf l'()uglu;; ~ Cochic·; C=-' ~l:-"t..y, l .!'izc·;:,:;" 
i:.; a. thrc?-:>i.i..~ta!·c-r'.li le urc~ in ,;hich :llJ:lll, ;'1':)ra~ic, r ::~h, lee- 'l­
stt',I:!!' d~p:;>~~.t5 flu .... ':! b~ ,;:1 pro::;r(,'(~ t.ed froj"~ tLt~· to 'til"~~ d'.lring th~ 
In:lt 12 or 15 yea.rs bi Earle a.T.! l.P.Gr:lil Ell~·,:01·th of D:Y .. :gl~::;, Arl:.:nr,u. 
I visiteo thlr. arc, .. (i ·.'!i8ber 10, und agcdn :),: Cct.cln!~ 25, 26 a:d 27, 
19bC. A3 u. ~'eGult ,;.:i .... i.~;~Ge vitil '!:s to the ;;'1"-:'-' 1 t\ti c r.r:v:tr:!'~:!d tha.t 
t}l~ l(,:!ld .:l:!1 ~i!·.r~:- d~11~:;1ts s;:·!; 5urr1c:tt~rl"(,1:~" ~bu:4 '~~!~~-. t~ r<~"~~ ::;:.:nt 
a.n at·t.racti '.." exr-lor:.ltL)~ t~rg~· t f:"C'r' compun::'c::; inter~ .. te,~ i!l P!_~~i::;ib l~ 

futu!"'~ pr0d'J:tio~ of lead a.nd silver ore. l·{,,,,ny uf thr: :2r!l"dl dCPG~it;j 
are c !Clr.e ly ::.:paced Iln:l th~ intervening ~one~ s(:ei:: to b~ ::mff:l.~J..cntly 
'Well mineralized i::O that so:oe parts of the a.rea should bi! considen'u 
as 1A.'rge, lo;\-B!'a0~ j 'ltsseminatc;l lead dep~:.:.t5. I:: 't:,.·o or th:"e~ 
place5 tile:';'? l '.:nd-.i,,~h ~cnes lDay be suitable f{)X' ope" J,lit r:;inin,s 0:1 

a mo..:lc;'t.l.tf': ~ .. c~le. 7L~.:: d.eposit::; should be cxplo1"l'::cl bud ::!vz:llua.ted to 
(!r:t~r.(Jl.!lf? ~;i,, ·-::\:.lil:::- l:!i ~·\.b3 :J~ th~? d':!posits is ef.!(m(,)::liC'~lly :'~::l::.ibl"!. 

'fi~e area where the lead-~ilver depocits have been founa lies 
in secticn:::: 15, 16, and 17 in T. 24 S., R. 29 E., from abotlt seven to 
ten miles Cclst of Do\.lgius, Arizona. T'ae south side aX' these three 
section::> a1~()in3 the j·j~:x.1.can border and B Co~hise C01.l:rty road rasG~s 
a:pp,,"l')xit!<atdy a.long th~ n-:>rth s1d~ of the millerali:::d t:.:-ea. 'I'hiG 
rOCoi , ·.:i~i~h is a!l c;~tenzion of Eust 15th Street in Dvutiluz, prcvi":~" ;:B.:iY 

3~ec~s ~o tLc pr~~ertJ. 

The area. in ..... hich the dcp~sits are fou.'1d is gC!l<"r£l.lly rp.1"crI"f:!c! 
to as the AdiJ Spring district but is sometimes referred to as the Dot' .• ~l.aa 
district.. As shc,-.tn on figure 1 i.t is an area of 10',1 mount£'.in~ "rTj.th r.iOQ­

erate topography; having a 1:la:dIll~J difference of eleva.tion of ub()ut 750 
teet. l~oct of the property is readily aecessib 1e oVer scyersl jeE:p trr.i 1s . 

DOllGlas, with a populntion of about 12,000, iii the site of a 
f'he Ip~~Dojt;,..~ slll~l t€:r"hich trcatz t.he copper ores J~r()r.I thp. Bisb?e rUne::.. 
It is nbo a~ i:nporti.7.!."£t l"nilroad shipping point o.nd the heart of a thriv­
ing fU:'Jling a:1d ra."'lcblng area. It .... ould be the principal sour~e of lucor 
and supyl1c~ for any .... ork done in the Ash Spring distri'"t . 

Th~ nt!n.l'CS t, UUllrce 0:' I'()' .... ~r 1s at Douglas. J\ ~:r.3.11 dependab le 
SU;)pJ.;}· of ,;ater i~ tiai~ to bc~ ::. ... c.~] able i!l a ~lne zhr..!"t ' r, r;'Jction 15 
bt.:t La.rt;c: 5upplicc prob~b 1y \m~lld t.ave to be ottained fr(lj::; Lll.! · San 13·:;1"­
nllrciino Va.lley -t,o .... urd t:1C cast or the Douglaz area \;f:st of the lead­
silver 1cposits. 
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C:·::2?:3ill? OF TIIf": PHOPl::!\TY 

The lc~1.o11v~)· ~~pc~ltJ occur O~ bnth Fed~ral an~ ~t~tc land 
an~:! the mineral l'iC!lt!,; U.:·~· cc;:t:'.)ll..-::~ by l-:m'lc ",.:.! L-::o.:uu ;~u.!j·.l .)rth 

\-/ho a.t one tir.~ ope:..-at~ci ,~ I;sttlc!·..L!lcn :!.:l the' 3;'':::1 ur.d who l~uvr: £1:'0&­

pcctcd it for ::;cveral yl' ... ~'::;. 'l'he E!L;''';i)~'ths hu.'i'~ u:l:p.tented lode 
c l&.i:lls on th~ : 'ub li~ D~·::,:.i~ a~d i:l:';.er .. i.l l~a.~t!;;; on clailIl::l em th0 Ari7..nna 
S~ate land. fiv;:;';? 0:' 'th~ Bll~· ... o!'th da.iru3 arc: "}';0','1I on fi6\!~'e 2: othel':; 
have :lot bt'(~:l ;:::4;;::'. bll::;',:arth':; t::'tlc to t!l':: l~,;J and Ul'.! mineral 
re::;ources t;~;~1',;; to be in g::GU shap:::; h,-)'"c\'c!', it I!; sti 11 u:,.Jer im'cs­
t:~ t;n i.;i on. 

HIST~iW 

A b1'~ I..:f hi::;t~:'y of' early explc'!'l.I.ti~n in tjl~ Ash Sp:;ii!g di::;tri~';;. 

is iccorde:i llY 'th~ Co-r-;:c:" ii:.l.:lUbo;)!;. fo:, the yea~:.; 19U9, 1~~O-1911, e.!:.d 
1913. It ''''::..; ~2 ;;':'1:rt,;j ~::~~ t;;~t-::nJive lu.r.ds ..... ,~l"<, 'r)2~~lg ~)(pJ.o>~d for 
cuppel' in ~ CJGJ, n~·.1 in 1 9 ,;~ tne G:'<3,:)]' A:'iz0na C'::P2':' !' C;;!Df'8n~: \oId.~ inc~!'­
pora-ted to d,;; on; lup til';: li .. ::d. At thCl.t ti."ne the CQi!,:·UflY reported ly had 

36 unpatcn';·~.j c '.R lI.C3 co'"c:·~.n6 a.n urea uf about 70() IJ.C!'cs net.:" t!!C fo")t 
of Nigger Heo.ci nut i.(~ • '1';; :: pr0p~:'ty ·,.;a~ devc lor-.cd by aba~t 1 000 fCi~ t. cf 
l:C'rkings ..... hie:. ~. :-.c:ludcd th!"I!(? sllll.!'t:; r~z?ect: vc l~' '40 J iO anl 325 i'ec·~ 
dee}!. and a 42- r·.M'~ tI.!!O 65.f;):Jt cros.scat t\l~l:le 1 an:: a 1l5-foot drift 
tur.:l!! 1. Ai·Y;:;:J,.',';:n.t ly th·'Js(\ ''';:Jrl.ings ar!! on sectio;l 15, "here Q. G<::ns:.'u.l 
Lund Orf1r~!! Ul'::- '/;::r p bt (::'4:.t~d 1914) sh 'y,,::; D. ta:'.:~ :;ha:-t d~~ignr..t-.:I.l aJ 
Arizonc. Co~X;>:'t' ''>::'PI.:.UY. In 1908 th:! property ·Wt!.;; !'ully E::ql~ipp.~d ·.,.:ith 
a 72-R? ~teilrn p();·~e!" :-, ... ~t, h~;:ists, r.:a~hin~!"y ~:1 sC:';;:n buildings but 
the t:!l·t:il'c pr!)l:~r ·i,y · ... tl.S $~)l(l for debt in 1912. 

By 1908 the mine flhd ex~lore1 a. contact ccpo~it (Cop~r Ha...'1c.­
book, Vol. X, ? 878) avc~eging about eight feet Yi~e between li~~~tonc 
and l)Orpilory. Thi5 vas a ~mlfide ore deposit contuin!.r.03 a small per­
centage of CopT-{!r and ~i~c a::d. up to '+6 percent letJ.Q and 28 uU~'(C~b oi' 
61lv:.~r pel' t.vr~ ·,d .. li !.lmail · ....... lues in bold. 'l'h:.! I'tr(' Is sa.::.a to hm-c c',m .. 
tainr:d :;o~!.! ch:!.l~)~~n.'i·te ~~nl Lornl te·. S~:te Py!'it.c was fcun:l C~1 t:l:.! 

waste dU::l,? in Oct(Jb~r 1963. 

It is !"u!:Jorcd l~callJ that th;~ mine had p .... C'uuceu. 8bo~~ $ 75, (lOO 
vorth of ~;11ve~ Just bei'o;-(.!~)t:'era.tio~) ceased and thkt the rca.!::on fc'!" 
c lo::;i:~g the c:ine '.;as that. ~ e~·~c(:~si ... ':.' flo' .. (Ii' .... ~te r 'WIlS encou.'1t~;c,1 

by the ·~orkln[;s. The :::h:.i.~'t \las used a::; a SO<lrcc or 'Wa.ter for E 1 L;'W0L'th I::; 

cattle for ~ev~~al y~nrs. 

There are several othp-r shaft~ aO'j prosp~ct pits on the protJ~rty 
but th~ history 0f tr.cm is u~k~~c'.;n. ~k';::e of thew, including the o).d 
undergrou.'1d uor:dng=> of ti1':: G:"a:~d A-ri~·.mo. C.;)pper C:i::lpaoy I aT.'C Gi t~:at(!d 
ncar the ea:;tera c:.1:o:"t1in a!ld pos!>ib ly out~lde of the lead-bcll.t'ine zone 
vhich I thin}: h.l~ the bC3'" P~I:;~; ibi lity of Lecoming p!'odu~tivc. 

In 195:' t~1" t-~~~'1rl?1 E;?,:~:'vc C(':., T? f/C~·t.~d t; be a !~c\'wjll Cc.r­
poration, bec{;.i1lp. in;'t:l'l!;:;t;.;;! lrl thE.' p:,,')pcrty a!ld made an :l nte:~:;f ve 
1nvcstigo.tio!'l ~j!.' it. Ay~,,:.~·~~tlJ th1~ CQ!ilrS!ly lZUTjplcd the leu.':! de~)ojit 
extensively an~l r::u.de a I.iitt tt:~t un about. 10 to!!S or ore taken frr-Ie 
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':;I.:' \',,:!n ueF~ nlts on three or four 
o!' t.his lm'(!;:".tigat1011 have been 
pc,rted to have discontinued its 
o;~dr.r to conc!entrate :£11 of its 

different c hd m:'i. MC3t of t.h~ rcc (, !'d~~ 
l~nt. T!1c Htr;(~r.:;,l E·:: sl.',..W! CUj~)ll.n·J' b 
".'or}: on th" :;' 1 j •• .• ,. , •• h ''''()n''r'':; in~ _ ...... .... ", v : . ",' _ "'; 

effort:> on B. gdd I;;l:.r.: ill It.f' :{ico. 

PRODUCTION 

It 1:; rU:i:ore:1 tr.a.t. the Gran0 Arizcr.a Cop:<:r Co:;;po.n;1 i·rrdll" ·11 
s .U·:cr ore .... (Jrth 3.0out ~i'5~O(J(J 1:1 th~ earl;,' 19(j()·!~. 1:1.1\1111: ,')',1 1.111: 

:·~~r~ r:Y.'&.ls n~:Ce':··;e Co::pany pr(ldu~(;'d Ul1QUt 10 tonn o~· INd Ur(' fo!" a. ::lllL 
t~::'t. in j)m:61 a~ but ~h.:: 1"('Cr;rd5 u.rt'! i nco;;:p let'!. Ghiplc€rr~:;; 0;: orc fer 
t:-.. ~ mill 1.r : ~;t r..l"P sho'.in bL'l;::w. 

Sou~c'.: by Da te of 

Panthr:-l' 3 
Un!.der,ti:tied 
Unider .. ::':i.ficd 

Bord'~r Kine; 
Border Ki!lg 
Border K':ng 
Border iCing 

8 
8 
8 
8 

6-11f-57 
6-19-57 
6-19-57 

6-20-57 
6-20-57 
6-20-57 
6-25-57 

Total 

~~eight in 
pOiJ.:l{l~ __ 

3,065 
3,50(1 
3,250 

2,89(J 
2,77'5 
2,950 
'2,145 

20,575 

Ore frct.1 the unidentified ~ot1.rces ""as obt:l.ined from the 
Penny 8 ('1 ), r~n!lY 9 (1), or B~rder King 8 claims \;l.n. the exnct Gc.n.::rce 
1& n.; longer kn~'Wll. A'Ll of this ore wa.s mixed, ml:·~pled and uJ~ayed 
but the assr. .. y record is not a.vailable. The ore ~.' :!!j valued at $l1e 'Fer 
ton and .... U:l paid for at this rate by Winter and ',';olf of I:ev Yorl::.. 

GENERAL G~OLOGY 

The Ash Sp:'ir..; district, ao shown by a r(!con.aainsDJlcf;.~ ~t'lll{)gir.:J.l 
Iliap by Cocper (l9GC), i:; under iain by strati fled r·Jeks of t~i'~ 1:' ::"":'~ 
grt)·tp of Cretaccoas ag~ and by :tI~tru~i"'-e igneous r:..'c}:s which ;;:3.:'" be a:.: 
yo .. P!:~ as 'l'{'rt.~a:4y. l 'he ~trati:'ied. i.~ocl:s in the a::',::a are cb;;:i. ~:~.{,tly thtn­
bcdd~J liL1e:Jtr.:~~~ with .... hich are associated sc::.c chI.l.le and r e: iflt, 'ivl; J.y 
thin discontinu~)'.1:; bed:; u:' quurtzi te. The t.hic1m'::js of th.:::-,(; f.! Lrat.a i_n 
the A~h Spr:!.ni:~ ::'!istri~t. in net l:.'1U'Wll but e ls~whc;rc in <>ull::· h(ti;,t~rn 

Arizona the fO:'::i::..t:!.on atte.l:'l.s a thtch:.1cSS of at l<:t~.st 40UO ~~e (; t. Thc~e 
stl'atii, on the J::llc'Worth property, gene:'alty have a. north-~0!"th;.;e5terly 
stri!~1! and a. zouth .. c"terly dip but locally th.::y are con~idcrably defomed 
by faults [md folds. 

The igneous intru~ive rocks are relatively fine-grained port:,h;)"­
rltic &ills, dlY.es and small stock-lil.e mass~s of I.mde.:;ite unel monz ~)nite. 

These fOr""Jl('d irregular !!:3GSI?S that intruded into tr.c BiGbee forllla.tion .... ith 
sharp ccn'tact::; but with little c,r no a.lterati~n f.l.l c.nli the cont3.ct~. 
Sma.ll bodie'S of' th~~: '" int!"u.;;ives arc .... ide 1y ~cD.tte'!"cd through:;ut th1! a!"l!o. 
but t.he prillcipat uu·j.i.t:t> \.crc ::;ho-.m in the recoH:laissancc rua..t> o!' C(··)p<.:'r, 
from '~hich the attached geologic map, figure 3, wall compiled. 
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ALTERATIO:I Ai;D MIUERALIlAl'IO!-l 

./;.1 t:::rai.i:"ln 01: both tl., ~ 5.gr.cou5 and scdir.l~~~t:l.ry rock '.Tas re la­
tively m!.ld. S:~:::;,,' cf t~je :'.i>.:(m:; .rOC~:5 lir~ es~.ent,lally tln;:dtcn~d 

but. r,(')."!!Z z:)f~e~ :.iii;.)· .... the ef~~;·: i..:.. of a1 tcr.J.'Liun to clay f\nd locally 'to 
seriei tc. Tht:! .... cu·"hl!rcd out,;.~r()ps are br<;' . .;n~sb o~· rcddi=:h, thus 
sug(y.:~tlng th·:! p:-CS£!!£CC of !.rO!l pyrite in the intruGl ve ma';ses. 

Locally th~ lim~stonc5 have been Ii liGhtly b leached and rc­
crY3t~lliz,:?d but fo .... tho ~!05t part they St:CID to be U!1ul tr!~cd. lIb5~. 
of H;~ i'inc-gr!.l.i!lc:! c l.a.::ltic l>cds or sha.ll!s I .. 3V~! beel! i~(h.4!'ut,~~ct to 
form a flint-1ii~~~ ro~3S or "h~)r!wtolle" which ""£15 IJt'oiJubl:r ml:t(.iJ;;;:'rpil:)J~;j 

by h~uti':-o:n ti.c: i(~"'::0Ug .int~~~io~:i rat~,~r t~a&:; '.J"j tl1.''': p:'occ .. s of 
miner;l.l.i.. ::<l.tion. 

Tlle o~~c ::i::.;~~p;u.ls St~~':~A tn be cor.finc .1 cnt:'~·:~ l~/ ~"G tht! liu(:!jt(;: .. ~ 
:;trrltt,:J. (,It!l~; 'uGli t!h! di:.:t:-io\;t,lc;;rl is not ","e~ 1 knOr~ji. :,~u::.t of l.L.~ ore 
seeD5 to ~l~CU1' i:1 \I ;.dc ly sec:~, tc ~cd c 10n3s tc lentil! S ~1~(; 1-'~J:j 'ti·:·:.t 0;:-';U:;' 
in fni.llt .:d ulld f()l.kd lilIl·:!st.O:~~~ strata. SC'l:lC at' th!.; l~t~poul+;,::; a.!"(' ·:.:i:~­

lijte und li~·r;·;~ur to b~ cO:lce!lt:,u,tcd alu:lg :lli:lor frtictun:::; un:! r~ul.t;;, 

other dC~pC1Sit:; al'e 10cal!.zed on bedding planes in the! liw~ct.one :;t~ata.. 

Some deposits are in tr~ limestone near the igneous i:ltrucions but ~o 
lead cr·;! has lJt~C:j i'( .. 1..t~d in the intru~i.,e b::d:i es. So;ne nugs'~ts ('1' 
gale~:], (It:o.;; ::;ul~:i.c.d !laVe been fC'.U'ld in 3. eoupl~ C'f 5110.11c·;I guleb::,s 
\Jh~:-c ga 1 en 3. cC'r:c~n.~r"t.ed at ter wcath:::r:1.ng of th:! outcrop:l. 

In a t-,,-o-'pllge private report, prepa.red July ~a, 1900 by Dr. 
Spencer R. 'l'itlejr, Pro!'essor 0:: Geolot;y, UniY(:rs,1ty of Arizun~.L, he 
reported -cl.t! wil.i-:·~-::;prcad distribution. of tl:e lea:! on the E ll~""'C'r~h 
property a.."1d noted. 'that it seemed to be most abu:\Qant in clooe p~·cxi .. 
mity to 'the igne(~us i::ltru~1cns. Mr. E ll:::; ...... ')rth adv!..;cd me Uat D:. 
Titley ex~incd th:: !:)I'It of ~~c-t:!.on 15 and the S} of ~!:ct!on 16, 'out 
he &..pr>u;."\~l1·.;..l:r d~. u llot .. e-:! the nU:-:lcrous expooures of lead ore 1n tbe 
north ~·!r.:~"'ai p~~:"\. of sect.ion 16 .... here l~ud seems tu be Illest :;.b·_j:·H~ant,. 
A copy c! Dr. 'l'ith:yf s ::::"cport is attnchcd here .... lth A$ App€!:dix. ",\". 

An ::';:p;Jrtsr.t l"'cason why ..... <: kno.: so l!.ttle :.i.bout the d!,:;t:'itu­
tlou anll re lat.ivt: tr.o·unda.."1cc ();: th~ leui~-:::;i l.vcr ore is lit'C/lus(: the 
wcaUl!:;!"cJ. outel";);:; ... ;f the ore h ,ck very c!:;)il~r to t!';.~ ... catherc~ lbe­
::;to!'1C h~j;>t rocl{. HrlJ it. 1:; di~f.!.;:ult ta !'~coG!1izc: the :,n°c. 'l'hc bc~:t 

ro~thod to de\·.ect ~.t is by a simple g~uchcLlical t;')!lt. 

'l'hc orl~ r..lnor ... ls a.rc ga.lena. (lead sulfide) &nd cerusitc (Ie:!.!'! 
ca!"b':,na.t{·). Her"! ~\11 ,1 t.here art; ::>£.11).11 :;p~ctacull\'· ()~r.u~'rcnCCl; of CO:~l;t,:r 

sulri·j~::; !lnd i~<l~.'b·)"~a"tt~S bu~ cop;:t1r f>CC1:1S to on :-;1') :';C(,:-C€: tha.t it p:'\.,b .. 
lioly \o'(},.dJ. nt,t, hnve ~!ly c'lrJ:r.e"'!~L:s.l value. 1'ho lmly l~!:ta.tr. stlrfic~.c!.tly 

abaaiu'lt to lie ·":.tluuole ure 1\;'3.1 an:.! :rlVf~r \.'hicn or.; al .... ay::; l.n CL:':!H~ 
l.\}~:i':.' ~i~·.:~ifin U.a r.ll ..... I \;tl b~" o,~sr,.j'~ of t}l!~ ore. It 1::; :-c~orted th ... t ()~e 

l:i.rg.:~ r.·~'-~:Z:'!t. :If ~::.Lt: 'J:' siloo'er ~.'a;:: fllU:1d Or! tlll:! pro:' .... r'ty in rec;' r'~' y::tLrs . 
rl'i1~! Ot".:: :':·..i~,t.3':';l:; o~!ly trac·~s cli' fpld Iln:! 1t"i;~ til~Ul '.J'~..:! p~rc(!nt :.:.h,c. 
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'l'h~ ore tIl!.!l.rT<!l~ I~"e a.~~nclatf-,d vith rc: la.tln: ly ubu~d:lnt Lj: .. r~ t·; 1 
qu&.r.t~ r':l~ u:l!l'.)!' 6.:U0;.l.:1t:; or (·lJ.l.dt·~. L.imor.~~.c· ut>Gocia-:'ca • ... :ith :;');,; .. : ,:~' 
th:! (,,~,~ ;;l1gbr:'st::. t,1'! fC!',,,~:r rr::':jen(~e of sicC'~i t~ 1 an :i.t"rJ~ CCl.~·llc.ni:,~l·, 

'l'here 1:. I~. r-llGht p·:.·::;:i'';:JilHy tl.at ba.rite &;!.ght be 6uf'f.~.cicntlJ ... ~j:,L:.·1(!:::' ''1~ 
in thi:; d('~)o:3 it to ~.:; r'ccc\';!r~~ t.~ u. by. prc,juct f14 0m th~ pr\.!,~ lld • .i. ~.,j~ oi' 
lee.d. 

SPJ.:.PLES A::m GHAD!.:: OF ORE 

14any a<iza:,::-; 0::' SWll~) les or thc~ Ij!"e fr~!L the I:; 1 b'.lorth ~r~r.:::·t:{ 
h.e.\"c 'b<;<.'n nmdl! ;:,u~ D'~:'~2.j·3 c.:::' ~··.1~~;Y· 1,7 O:>t'.!!1?lf::' arc uv~il;:.blc. ';';),:.:].~ J 
gi·;c:!: l~ l::~t u.~ tn-=.: : .. Yniln~1.~1 :'1.~~~~H.:i"S ·"'it.ll "-:.ri~ :;/ATnple lc~~~l~~J bi'~"cn ~<." 
cla.i:u: tht:y CtUI!'l~t 'l-,.~ l~;cat!;:d i'~·""cJ.scly '.dt:~,:;~~ U~ a:::tuI1ut~ :.a1'v(;;;-. 
O~'·iCl!;;lJ' tIle ~~pi.···.s :r~.pre~,;e!:.t (:li;Ji~:e, ::(:!l~~t o!'c u!:I::..~rlal ~'o~'"ld (~~l.r­
ing ~!'.):;r·.:'('tir~[; uct.iv':'ticr. urd do not rep:-csent thr: p:~·i1.':;e or ore 'lh:...t 
ljiGM. be .:lint~cl t"r l):! t!.·:· deposito. 

Th~~ a.ritrlC'l~ti(,· ~·/{~~.·;.:.C:; of. the 1.2 ::.11\,2:::- I~~::;C.::·::; ~nd 38 lc ..... d 
u .;,;~a.ys C:l-:-~·."L~ r..):~ 'J..\ub It'' I ':3 5.30 ('':.lnces of :,;11' .. c; J.J~:.r t~);\ 01- ~}:.,,! U:-.J 
l!l.O :pe~'ccnt. Lea.d. ''i;:~ :i.ndi~n .... c;·j average ::;;',' t.aol ra.tio i{~ o!:c C'U!IC~! (~f 

silver for ea.ch 2.83 pn"c~~~ uf' It":Q~ but th~ :-a"'lG"~ i:.: fr,):J 1.8 t~ 'J.lI 
percent lcu.d f()r eo-ell OU:l':"e of sil';er. P.r. int~~estinf; "Ja.~!.a.tion (.r"' 
the meta.l A"atic· is in,licll.te·:! by r.~-':Jpari.so~ of .'l"e!'? . .::~ '\';:;r.ys cf ~::"!ll:: Ie'S 
from di!'fer~nt locaH:'i(:s 8.:; cho','a by Tub Ie II. 

'1'l:.~l~ II J,."{.~::.·'lr.e t:;~",de of !H.l..T;f:lcc and l:lci..ul r ... -::.:t..oc 
showing :ri?"~( .. nt l~ad fn!- each otmce of ~~ l':!.·~:-. 

Etitio Locality N0. of assuys 
by c lo.1m averaged 

Oz. Silver 
pcr ton 

1~.62 

15.55 
3.80 

Fercc:ut 
Lead 
8.1 

32.8 
8.0 

Oz • Ag/l' Percent l.cn.d 

3 Pant!':.':::- 7 
P an t,h'~ r 8 4 
Border Qu~en 3 2 

Red Hock 4A 
Border ~uDen 1 
PtUlthcr 'J 

Bo:-~~:- Queen 2 
Border King 21 
Panther 1 

Border King 5 
Bord~)' King 6 
Panth~r 4 

, .. 
3 
3 

3 
3 
2 

4 
1 
2 

0.60 
7.01 
8.37 

4.84 
3.03 
3.20 

2.43 
0.80 
1.20 

1.5 
20.2 
27.3 

16.7 
11.9 
18.5 

25.3 
5.6 

10.8 

1 1.8 
1 2.1 
1 2.1 

1 
1 
1 

1. 
I 
1 

1 
1 
I 

2.S 
2.9 
3.3 

3.5 
3.9 
5.S 

6.2 
7.0 
9.0 

The above rnetGl rnt!.')s ;:;:lg~\?st Do ZO!1:;.l '4(: 1 al;icl-,;'h ~r} of lea'! U:'l:1 
sU" .. cr wl:'h a cf.!ntral z;C:ll-:! tuvi:"·C a rclativ(·ly hiGh Iir;:,:xll'ticn of l.i.i 1v,::, 
Yhich ill 5UrrOlL"l,!e·.i uj' a ZO:l"! h~'."::'ng a rclt.ti-.-di h~il~ j'll'OpOl"UOn 0': lced. 

5 
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Cel h~:t~'l 
As-:.ay ~3·Je Assay Of:~'V:e by 

8/24/55 ?:lC J:~ S-j);'~bC C~l btto 
, 2 :3(':~ I; .. I ; , ' J :~~::\ ,'! ~ y SllJ· .. '~-:-th 
111 2/56 Ha. .... 1::-] 0' 

" n'~·f1!l~y " 
" 

0, 
" 

1/n/57 

2/1~/57 
,. 

~/<!/57 
,. 

(./:':.,.'57 " " 

fJ/;':~· 'S 7 " 
., 

6/2{;/~7 " l·!lnerals lkserve ., 'I '1 " 

7/ 3/57 " " " 

9/20/57 Nevada Ells· ... crth 
:Uneral Lab. 

lO/lC/57 Ha.-.:ley " 
11/ si57 " " 
11/15/57 It " 

l'1l~/58 . / - . " " 
3/ 5/53 " 
'3 /2 l • /58 I' .. 

8/19/58 " " 

11/26/38 " 'I 

11/12/59 " " 

, 
'-' 

Silv.:'!" C(,;-].·~.I ·:.~r 

Oz./"! ·i'e:: · ~~ ·:.:n t, 

G. ~O 
0.30 2/J7 
9. 1,J (\. 'j,i, 

2.50 0.26 
3. {. 

6.70 

Tr. 
9.10 
1.50 

1.1-.0 
3.70 
0.90 o ,?Q ... 0 

3.20 

1.00 

4.60 
1.60 

il.()O 

l~. 90 
9.0;) 
5.50 

2.70 

39.60 
31.(;G 
Silver 

C~ 

Lead 
P';:!'C2:-~t. 

26.3 

9.7 

23.9 

C. !. 

20.9 

Q :, 
.# •• , 

10.7 
7.3 

10.9 

12.3 

21.1 
7.0 

39.9 

27.) 
31.9 
29.S 

26.3 

55.6 

D~=:~;;-ipt1c-r. u:ld Locat!.c·n 

ila.::.:l Sr"~l~l'~:- !1e:l R0~=:{ 3. 
~~~~;.~ :::;r.' .. : .. ;l::-: J.:" C:'1 3~1.'::--:1~:::, ~J~:!t,hcr 8 
F;: ... '1th~r 9; r..ear J::ep ::'a::-j~. 

E~:-j. :~!," :,:::~ 5; c:: ~1:11 ~ .. *.J~",;~:: p~~~>::~~t. 

B~~i2r ~L~~ 6; ~~~~ Ql~ ~:~V~~ ~:~~. 
~ :.1 :~. ~~'.!"~ r. $'. 

U:.:.i·~:~n~ifiC'';: • 
b ~ ;'dt?r ;t·~~'~n 2; i:-. :j.:·-:-Cj· ·~). 

E.:·: .. ·.:·~~ j~l:1g 5. 

~ .. _ ..... ~':- .. ::r.- I •• 

:,~!'"~~,,: :':::r 1. 
r·~:: ·~~~e~ 7 • 

;::;':;';"1 ~~: ...... e·:- .. 
F:' . .:· c\.~~ ~~ :.:::,:-;le ~~lle~~;:·,~d c·,"e~ la-;.-ge r.r~·o. 

hJ j.j.:::':<'lr~%~. 

l 'a ~"~.(J -: r 4. 

B:-: J'r!~.:::- Q'Jce~ 1. 
~?,.:: rJ 1:r ;\.t '~g s. 
E::;r·:~ ·~r ·~.u~.~c::. 2. 

?~t~r 8 • 
~~~~~~r 9. 
P:l:.t)::: :- 8. S:tsll old rros~ect belo°.T big 
Cl.;~. Ir. 'cl;;.e · .. ei:l. 'I 

?t:.;~~h~r 1. I!l tl~~::(,C. 
l~. :',~r;:() Ter~i Kr4t ~.ill, hclf ...... ay j~""!l slope. 

r.!,;.:-:;~i,c!" 3. (;n Iitl sile of !lill. 
P:J.:: ::'li~~ ~ .. • 3. 
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Colle~ted Sll· ... er Cop;.~r Lend 
Assay date Assay Ot'f'i~e by" Oz./T_ ?t";'Lcen.'t F~~l"ce!1t I}~"""-" -tio a .... ': 1 rr-at t ,.. 

. 
. ~~ ... _ n ,a_ ___ .... ,:1 

11 Si61 , i Hn..,by E 11 5 ,:('.::-th 6.16 12.5 B ')r~~er Qu~er. 1. O;lt cf £I.t'1'Cy:::. 

i14/61 Rochin E 11s",II:cr't;l G.!· (J 17.5 B:r~cr Xi~i 1-3. Ci:: :.;a:!dl~. 

8/19/61 
., 

" 10.30 26.9 Border Queen 1. 

8/ 3/62 " " 2.90 Pantr.cr 1. 
6/11 /64 I' ft 0.60 1.5 R·:!d no~k 4A. 
6:/ ll/64 " " 3.00 3.8 B~~d.~r l~ueen 2. 

" ,. 1\ 3.20 7.6 Rea Roc1:~ 5. 
" It " 12.80 3.0 r,;.r. tr.e r 31. 

II " 2.20 12~3 30rdcr King 21. 

,. 
" " 5.30 5.& Borc1'?r la:::.g 23. ,. 
" " 4.00 6.9 BO:'d<:!l" ft ... cen 3. 

....;J 
II " 12.20 15,6 FUi.~ tIler E • 

" ,. 
" 0.40 3.0 13~!'rkr Queen 5. 

If " " 1.00 G.] i"",-;..: ~ ~'her 40. 
2/ 9/65 " " 0.80 0.08 S.G E'': r:I 'Jr ~~:':lG 6. 

ff It " 9.80 . 0.71 7.S Ee,] Fox 1. 
7/28/65 " " 1.60 17.7 B::l'dcr !':ing 21. 
5/1 ;/65 " " 3.60 9.1 ;:hr Jer q"lF~~n 3. 

8/1~/66 '1 " 1.04 l):~-;~r Q·~~en 3. 
" " :, 4.12 23.5 B:·;:-5.er K1:13 5 • . , 

" " 0.52 6.3 B :~r l~'.~r '~L\;,ee~ 2. 
9/26/63 " 

., 9.7u 6.2 ?tl!:.t!l·~r 7. 

Avera.ge of 1,2 a3st.~rG 5.30 oz.Ag. Av~ras~ of 38 u3says 15.07. Pb. 

'-oJ \ .•. 

---



'.rhi~ app!l.r,;:~7. ;~c'ning, ~~:: ,,;!::,'.t!'", OIl riL',l!'l~ 4, m;.1Y h:J.·'.C: con:;lcf!;uiJ Lp. 
r:cutl(.l::;ic !j~ t:~.t:.Lf.ic\'lr.~e :i ;.~ "L:~:.: futu;:~! btl~ at :p::.·e!::~r\·t, it i& of unccrtal11 
YnHc1ity be'~:;'·,l"'" it i;; b.::,;;·d on in~:;I:~'~'icient dn.tc.. 

f.11ner(d~GY o~ t.~~0 ere ia Vf'!':! nilOlple a~d it seems pn'uable t~c.t 
t:I'.~ ;ill~t!ll=.~ c;:;ul'.! iM :!.'~:~:'·.,-:·!d fl4'.\"".! tL~; c=,'e by :;1.::;plc ceth:::d:;. P;obu'oly 
a b~: .. \·/j~ ;~eci :i. a r~'('C(~';:~. elY'" 1 ~ be U~:::: :!"':;,~, pre li:!li:IUor;; treut:r,c:lt to :-cco·.r~r 

0. cc;r!ra~~nt.~ut.~ 't .. ) 1;! a!~) .. ;~:· .. :..:..:l. "d by i"1;"~~:J."'viQ~1 to :tie td a lliL~~.-t;rl:!.dc le.!id­
r)::.lvE~r CO!1~~J;:L~!~:.~r~ fo:~ r!:i~·~:~~ :-;li.~~:· · ::;-r.:.t ~D tr.e El r'ls~O s~.elt,t.~r. Thi.5 
\fOutd b~ eo relG.'tively l,:\".,,:,~::-:':t. m~'ti .. _~l o~ tr~!s.tr:cnt bec;3,u:;e ):-.0:;-: o~ th" 
wo.;jt!~ :-ock \1O:"~ld be cl:':;:'n,-~·~!!d b~' h~:~~'~' :n~d!'t1. f'.~~ (loly a ;elu.tively 
cli',aJ 1. \'olll:;;e of m:;;.tf-'!'i ... l ·,:':'..lld lie !:;t,';:<~;etsd to higher-,ft.o~t r:-,)C2:JGCr. c,J: 
fi.~t:· grir.di!l6 ar~d fict,ut:.C:~"'l. 

Tr.p. r.l:l:cral1z~d ~o.",~ on t!W E 1 L:n,:o:-t!1 r:i"~:1.~rty is re lut.i're 1y 
la~c'? an('i th<:' c~:.lll bon~.('~~ nf lean-3il',.·· .... r ore 1.:'ith minor w::ounls of 
cOI1::?~r are ..... tdc I y d1 ztrihut.l:d ov~r. G€ ~t ion 16, tly.! ea5t one-half of 
Sf;,·:t:i,.:m 17 s.n'l t!P ",,~:.:;t o::~-hr-..lf of ::;ection 15 in T. 24 S., n. 29 E. 
At least. .,,~t4~C'(: ~!: t!1i~~~ ~:·Hlll ~odic!) rt~~t CO:lt.ni!l ~!1~'Ut;h le&d nn~ si tv~r 
V' LlC :Qil-:.~'c J~ oudng p;.:d.o,h. of hit~;l i!it>tal pr1c:::;:;. llo· ... e\'c::-, tl:.~ 
~l.~!.lt":r;t ~i.;-::: .• ";.., r('~' n,··· r''''0::'ri~·ty lie.'; in th~ po:·; .c;lbiltt.y (..,f ~i:-!~in!J 

l'el.~tivcly b ... ·gt· ~on~n -~L.:.~. arc sufficiently ".Iell il:Ain·~l·;J.1i~ed to be 
!.~j.nf,~~ by :.;(. ~~.' .. \.~ :,,0;1 ~f? o:n,';_ p5 t rnill"i.~c oi",:(~rntl Orts. ~i'ht~re (lp~~(:!(1.rs to be 
t~~~:al,,~e ZOrlC· .. i t;"l:1.!.. D.1·~ ez~·~(:.ially :f'rL ... ·c.l .. ::.:lJle t.lLd "·l_'"r'ran~ fu~ .. tl~·.;:" ir.'t.'~sti­

gction t.Q df.~',,:·!·;.~:!!~: if t1:';~:l CJ.1'C' ~U.i·flclentl:r .,iell. m1.r.crali::c-,'i to f~-..'ITJ 
lo.rge, lo· ... -gre.:-:;:~, d:ts~e::linatcd-ty:pe ore bodies. 'i'hese zones al'e on 
0:' nca.r t:..·.:: i.br;;t;c'r King 5, Tanthcr 1 and 4, and i=ant.her 8 a.r.d -) cl;.\icG 

sho'w'n 011 figur',! 2. 

SUGGEST3D EY.PLOENl'!ON 

rl't.~ Ells'.:orth ~J!·cr't:r!:.:; has been cxtensivE:ly pr05pectcd by .::.i"w,ll:-:·,-, 
pits and cuts ¥[licil jJru;,'~1l the '''.:'':::11. to b~ cxt.e!1s1v,~ly oiucl'ali::N,l; lic'i-
e ... ~r, littlc (.1,' the work 'W:.l3 sy:;tcr.::at.i~:ally don::! a!lO the property \tu~; 

n',:',,;:::- Q't'i th:J. It %1\"'il :"(:i:1a:t:!5 for ca:::cful.ly t:.\bL1.,...::r~d, inthl;;.i,\'C 

\!;'~.i)1:Jration :l:i!th-:.~:ls to pre,,'.! l.f un:, of the! r.l5.n~:-aliz~d t,oncs U!'C 1 Ul'Gi; 

(!!lu<lgn U!ld r='.cn enG\lzh i!l ll~ud aI;d L.ilver to rn~i~p. I:l. cn!:l17.crcial rr.lnc. 

Exrbt'atio!l ioIorlt tl.at t.h,~uh1 be done in the near futti:'e cC!lsistr. 
of th.:: fclL:',,'inZ: 

(1) Vcrii"ic:ltion and/or vn,1idn.tion of al t p!'op.:!!'ty rights in 
the .,,!'ea of 1ntt~re~t rt.:ul J!/.J~::.ible acqul:.~i tion of a . .\joinine; rrc;perty. 

(2) C(!d,)gtLal 1IJ;J.l-'i.:.ng t,) nt:'(.;;!rmine tl.", J::"~t~ib~~il..·:l ot: tL0 
::;t:-,J,t1t:i:',j ro~~;!) and the i:!t!'u~j.·.;c itI-tl~~C'..l:; rO~~':$! Ul:l: the fu.:;.l t:; U~l:~ 

i'uld.z ti.at ::m,y h:;,we ot!en i1iJf: ... 'r'i.",,:.t factors in lu'.!ull~:ll1G t.h~ lcU,i!-
5 i,l·t"CT ere. 
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BORDER SILVER PROPERTY, COCHISE COUNTY, ARIZONA 

REPORT" ON GEOLOGICAL EXAMINATION 

Joel R. Mangham 
Consulting Geologist 

March 1983 

This report summarizes my work and observations during fourteen 

days (2/21/83 - 3/6/83) on the Border Silver Property controlled 
by Mr. Frank Frankovich. 

SUMMARY AND CONCLUSIONS 
The Border Silver property is located on Cretaceous limestone and 
sandstone intruded by Laramide stocks. Mineralization may be 
Laramide in age, however, the possibility of Cretaceous syngene­

tic mineralization also exists. 

The Border Silver property appears to contain substantial, un­

tested silver-lead ore potential. In the writer's opinion, ore 
grade will almost certainly be found on the property, however, it 
is not possible on the basis of only surface geological data, to 
estimate the continuity and tonnage. Exposed on the surface are 
ample thicknesses (up to 10 feet plus) of gossan, indicating that 
high-grade mineralization may occur at depth. Potential strike 
length and extent down-dip can only be determined with trenching 
and drilling. 

The property contains several attractive drill targets related to 
planar-shaped mineralization which is exposed on the surface as 
thick, high-sulfide gossan. The oxidized gossan probably had a 
pre-oxidation sulfide content ranging from 5% to nearly 100%. 

Locally, the gossans contain occurrences of visible argentiferous 
galena indicating that the gossans may be leached remnants of 
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silver-lead mineralization. Assays of galena show a high per­
centage of silver; the number of ounces of silver assayed is 

approximately equal to the percent of lead in the sample. Assays 

of completely weathered goassan show little lead or silver (or 

other metals); it is quite possible that below the zone of oxida­
tion, sulfide content may be up to 100% with a lead content of 

10 - 20% and a silver content of 10 - 20 oz. /ton or possibly 
higher. The zone of oxidation and leaching probably extends down 

to the water table, where there is a possibility of finding 
high-grade, enriched ore. 

RECOMMENDATIONS 

The property, by usual exploration standards, has had little 
useful exploration work done on it. The most important feature 

of the property, that is, the gossans, were not noted by previous 
investigators and consequently have not been systematically 

drilled nor explored. Similarly, the other silver-lead occur­
rences have also not been explored in a meaningful and systematic 

way. The property warrants comprehensive exploration, including 
a diamond drilling program to explore each of its several tar­

gets. This exploration program should proceed in several phases, 
as follows: 

1. A refined geological map should be made with more detail 
than the existing map. (I suggest using a scale of 1" = 
200'.) At the same time geochemical grid surveys should be 
made over a number of favorable areas (ncl uding all of the 

Kbla) • 
2. All of the target areas should be drilled first with shallow 

holes to establish lateral continuity of the mineralized 
horizons and to test geochemical anomalies. 

3. Deep holes should be drilled to follow mineralization down­
dip to determine the metal content below the zone of oxida­
tion, to explore for possible supergene enrichment, and to 
examine the effects of possible deep listric faults. Favor­

able results in the above program would indicate that com­
mercial ore may be present and justify: 
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4. 
5. 

Further geophysical and geochemical work; 

More intensive deep drilling on favorable targets from the 

above program to start delineating ore reserves; 

6. Delineation of new targets based on favorable geological, 

geochemical, and geophysical criteria; 
7. Drilling these new targets to look for potential ore bodies 

not presently evident. 

INTRODUCTION 

I spent two weeks examining the Border Silver Property in sou­
thern Cochise County, Arizona. My work consisted mostly of 

geologic mapping, at scales of 1" = 500' (revising, finishing, and 
extending an earlier geologic map), and 1" = 50' and 1" = 100' on 

specific, mineralized target areas. In addition to refining 
drill targets, my commission was to present my ideas and conclu­

sions concerning the genesis of the mineralization. This report 
summarizes the above work. Previous workers on the property 

apparently examined it for its porphyry copper potential. It 
should be noted that none of the previous workers made any note 

of the several gossans, nor did they assay for silver. 

GEOLOGY 

Method of Study 

Of the 14 days of field work, approximately five days were spent 
examining the general geology of the property, chiefly by revis­

ing, finishing, and extending an earlier 1" = 500' map. A revised 
map was prepared together with a stratigraphic column and cross­

sections. My observations follow: 

General 

The Border Silver Property contains Cretaceous Bisbee Group 
1 imestone, sandstone, and shale which has been gently folded, 
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faulted, and intruded by Laramide stocks. The age of mineraliza­

tion is somewhat problematical. Some may have been deposited 

synchronously with the sediments, and thus was subjected to all 

of the later structures and intrusions. It is possible that some 

of the mineralization may be "hydrothermal "--related solely to 

mineralizing solutions emanating from igneous intrusions. It is 

also very likely that a hybrid type may exist--mineralization 

which originally was syngenetic, and has been remobilized by the 

hydrothermal cells surr?unding the Laramide stocks. 

Stratigraphy 

Sedimentary rocks of the Bisbee Group are the oldest rocks ex­

posed at the Border Silver Property. Details of the stratigraphy 

are presented in the stratigraphic column. In general, the 

oldest unit exposed is a 1000' sequence of maroon and green 

sandstone (quartzite to subarkose) interbedded with thin lime­

stone layers near the base. At the top of this unit is the 

"Chocolate Arkose" (Kbla), a lensoid unit which actually contains 

quartz sandstone with dolomite cement, as well as local mudflows 

wi th clasts of mud and chert. This unit was not studied in 

detail by the writer, but it is known to contain a gossanous zone 

near the west side of the property (see section on Kbla below) . 

Overlying the sandstone is an 800' -thick section of limestone 

called the Mural Limestone. At the central part of the Border 

Silver Porperty this unit is the host for most of the minerali­

zation. Overlying the Mural Limestone is a sequence of tan shale 

with minor limestone and sandstone present at the western end of 

the property. 

The overall sequence in the Bisbee Group is indicative of coastal 

plain sedimentation followed by marine and non-marine del taic 

plain and shallow limestone reef building: all indicative of a 

transgressive area. This is followed by a regressive sequence of 

deltaic sand and minor limestone. 
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Structure 

After the deposition of the sedimentary sequences at the Border 

Silver Property, the entire area underwent east-west oriented 

compression producing gently north-plunging open folcP. Resultant 
"" dips on sedimentary rocks range up to 70° with dips of 30° - 50° 

being common. 

Low angle faults cut the· earlier-formed folds. The first extends 

from the Border King area northward and separates shale of the 

Kbu forma tion with limestones of the Kbm. Instead of a thrust 

(as previously mapped) I believe that this is a moderate-ang Ie 

normal (listric) fault. Siliceous breccia along the fault is 

mineralized, suggesting that this is a pre-mineral fault. 

Another major low-angle fault exists between the Kbm unit and the 

Kbla surrounding the major anticline in Section 17. Field mapping 

has turned up examples of places where steeply dipping limestone 

(Kbrn) directly overlies nearly flat-lying sandstone (Kbla). The 

outcrop pattern on the southeastern side of the anticline sug­

gests a nearly flat-lying contact. The lack of intense folding 

in the hanging wall plate, plus the relationship of younger-over­

older suggests to me that this is a very low ang Ie or normal 

fault. Such faults, described in Nevada and Arizona, are termed 

"listric" faults. More and more of these are being found through­

out the desert Southwest, suggesting that these are a fairly 

common feature in the Basin and Range. 

Other puzzling rock relationships exist on the map, but were not 

examined by the author. One is the contact between Kbrn and Kbu 

on the extreme west end of the map. It appears that irregular 

strikes and dips, and northwestward-thinning Rbla, Kbm and Kbu 

units indicate that a northwestward trending high-angle fau! t 

exists along the contact. Another puzzle is the Kbu unit at the 

north end of Section 17. Its contacts do not fit with the struc­

tures as mapped. I would suspect that faults are again involved. 
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Intrusions 

Numerous plugs, dikes, and sills intrude the sedimentary rocks in 

the property. I did not examine all of the mapped intrusions, 

but I did see enough to make some generalizations. Most of the 

intrusions are latite porphyry with plagioclase feldspar pheno­

crysts. Locally, altered hornblende phenocrysts, and muscovite 

phenocrysts are found. At one locality 2000 feet west of the 

Great Arizona mine, the intrusion is fine-grained, equigranular 

granodiorite or quartz monzonite. This heterogeneity suggests, 

but does not prove, more than one intrusive pulse. However, I 

did not see the multi-phase intrusions that one would expect to 

find at a porphyry copper or porphyry molybdenum prospect. The 

preponderance of porphyry textures and gross map-scale relation­

ships suggest that the intrusions are hypabyssal and intruded 

along bedding, forming igneous masses which are, on a large 

scale, sill-like. 

Alteration 

Moderate volumes of alteration exist on the property. The intru­

sions show the strongest alteration with white clay and quartz­

sericite products. I believe that it would be impossible to 

determine what zoning may exist between these two types without 

extensive thin-section or x-ray work. The most intense altera­

tion is in the center of the property, in the Border Queen -

Border King area. 

The sedimentary rocks show less alteration than the intrusions. 

The limestone has the most, with silicification and skarn forma­

tion in places. The strongest skarn formation is at the Great 

Arizona Company mine. Shale of the Kbu unit is silicified and 

brecciated immediately east and northeast of the Border King 

area. Elsewhere it is unaltered. 
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Mineralization 

Mineralizaton is represented at the surface by porous, oxidized 
gossan. Pre-oxidation sulfide content was between 5% and 100%. 

Gossan with a low sulfide cast content is represented by hemati­
tic subarkosic sandstone of the Kbla unit on the west side of the 
property. Here, sulfide casts are disseminated and locally are 

in layers in the sandstone (see discussion below). Original 
sulfide content was low, possibly 5 - 15%. 

Gossans with a high sulfide cast content are predominantly lo­
cated within the Kblu unit or in limestone below this unit. The 

gossan bodies with a very high sulfide cast content are layered; 

possibly due to collapse perpendicular to the plane of the gos­
san, and to transported limonite which has redeposited in layers. 

Some of the contacts of these massive gossans are sheared, giving 

the impression that these gossans formed along fault zones. 
Other exposures are inadequate to tell whether the gossan is 
shear-bound or strata-bound. Gangue minerals in the gossan vary 
from almost non-existent, to silica, to skarn minerals (in the 
Great Arizona Company area, especially). Barite is associated 
with the gossan at the Border Queen area. 

The gossans almost certainly contained pyrite prior to oxidation 

and leaching, as evidenced by casts and abundant limonite; and 

galena, as evidenced by remnants of the fresh sulfide. Assays of 
galena show a high percentage of silver; the number of ounces of 
silver assayed is approximately equal to the percent of lead in 
the sample. Assays of completely weathered gossan show little 
lead or silver (or other metals). It is probable that this is 
simply an indication of near-total leaching of the gossan. It is 
quite possible that below the zone of oxidation, sulfide content 
may be up to 100% with a lead content of 10 - 20% and a silver 
content of 10 - 20 oz/ton or possibly higher. 
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Thus, the gossans are a very favorable feature at the Border 

Silver Property; they are a definite indicator of sulfide, pro­

bably high in silver and lead, and if they have substantial 

lateral and/or vertical dimensions, there would be a very good 

chance of finding ore on the property. 

Genesis of Mineralization 

The tonnage question is directly related to the genesis of the 

deposits. The association of altered, and locally mineralized 

intrusions with mineralized limestone suggests skarn, and indeed 

skarn mineralization showing garnet+diopside+epidote+sulfide 

zones cross cutting bedding is present. One mineralized area 

(Great Arizona Company, see below) is definitely a skarn­

mineralization system. 

The genesis of mineralization at other areas is more ambiguous. 

Gossan exposed at Border Queen appears to cross cut bedding , and 

is associated with weak silicification. These are indications of 

an epigenetic, hydrothermal source, however, it is entirely 

possible that these are sulfides emplaced during diagenesis with 

sulfide being deposited along early ngrowth" faults as well as 

bedding. Laramide hydrothermal activity may have obscured these 

earlier relationships. Regional relationships show that a basin 

was developing toward the southeast (in present Mexico) during 

limestone deposition. This would be a permissible setting for 

sedimentary exhalative mineralization at the Border Silver Property. 

LOCAL GEOLOGY 

Three areas were examined in detail during my work at Border 

S il ver. Geologic maps were prepared using a base map surveyed 

wi th Topofil and Brunton and fill-in pacing. Topofil survey 

points are marked on the ground with wooden stakes. Errors in 

surveying are estimated at 1% of the traverse length. 
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Great Arizona Company 

Mineralization at the Great Arizona Company is confined to a 100 

foot aggregate thickness of limestone interbedded in siltstone 

and sands.tone. Mineral-gangue relationships along 800 feet of 

strike length show sulfide casts associated with silification or 

garnet+diopside+epidote±chlorite skarn. 

terly at approximately 40°. 
The bedding dips wes-

Fifteen hundred feet west of the limestone are outcrops of fine­

grained equigranular quartz monzonite. The limestone-intrusive 

setting is similar to Ward Mountain, Nevada, or Pinos Altos, New 

Mexico where poly-metallic skarn has formed during late hydrous 

skarn formation and deposited nearly massive sulfide undip from 

the causative intrusion along the reactive limestone beds. 

This prospect is well worth drilling and can be tested by placing 

holes down-dip from the Great Arizona shaft and projecting to 

intersect the limestone horizon. A geologist experienced with 

skarns will be able to tell if the mineralization is distal or 

proximal to the source of mineralization and can further guide 

the exploration effort. 

Border Queen 

The Border Queen area is underlain by homoclinally dipping lime­

stone of the Kbm unit with apophyses (sills?) of latite porphyry. 

The porphyry is altered with very fine-grained clay+sericite(?) 

but with little mineralization. The mineralization occurs along 

a roughly east-west zone and dips across bedding (at least on 

surface exposures) towards the north. It consists of highly 

porous masses of goethitic/jarositic gossan with silica and 

barite. The gossan is locally very thick (10 feet-plus with 

bottom covered) with a very high sulfide content. Locally there 
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is slight skarn formation, however, the preponderance of alter­

ation is silicification. The genesis of the mineralization is 

problematical. There definitely has been some later epigenetic 

mineralization, however, this could be superimposed on an 

earlier, strata-controlled mineralization. 

A drill program that can test this mineralization should drill on 

both sides of the gossan: (1) down the dip of the gossan, to 

test for its continuation, and (2) also down the dip of the 

bedding to see if the plumbing connects up with the bedding. An 

examination of drill core will indicate whether the fresh sul­

fides are skarn-related or are related to early diagenetic or 

syngenetic mineralization. 

Border King Area 

The Border King area is underlain by a shaly portion of the Kbm 

unit. This area is structurally ' complex; the eastern edge is 

bounded by an east-dipping low-angle listric fault with Kbu 

shales over KBM limestone and shale. The west is bordered by a 

latite porphyry intrusion, and the area may be underlain by a 

near-flat listric fault with brown carbonate+arkose sandstone of 

the Kbla unit. This reduces the volume available for mineraliza­

tion within the Kbm unit except for two things: (1) the mineral­

ization appears to be fault-controlled and is parallel to the 

low-angle listric faulting and (2) the mineralization is associ­

ated with widespread argillic alteration and silicification and 

is clearly hydrothermal, therefore it should continue along the 

shear-induced plumbing, and may not be affected by change in rock 

type. 

This mineralization is clearly related to an east dipping shear 

zone. High silver values in brown chalcedony veins in this zone 

warrant following up with drilling on the down-dip projection of 

this mineralization. 
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GEOLOGIC MAP 
OF THE BORDER KING AREA 

For: F. Frankovich 
By: J. Mangham 
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Border Ace (Gossanous Arkose) 

An area of mineralization termed gossanous arkose exists near the 
western border of the property. I did not map the target, but I 

did visit and offer the following observations: 
1. 

2. 

3. 

4. 

5. 

The "arkose" is actually part of the Kbla unit con­

taining feldspathic « 25% feldspar) quartz sandstone 
with some carbonate grains and carbonate cement. 

The sandstone at the target area is strongly hematite 
stained, and contains abundant suI fide casts, some of 

which are strata bound. 

I am not certain what sulfide formed the casts; it is, 

or course, possible that they were base metal sulfides. 

This area should be mapped and sampled at 1" = 100'. 

Even at this stage I can see that this target may 

warrant drill holes to intercept unoxidized minerali­

zation below the water table. 

CONCLUSIONS 

1. The Border Silver Property is a quality silver-lead 

prospect. 

2. Numerous drill targets exist on the property, some of 

3. 

4. 

which are clearly stratiform. 

Hydrothermal mineralization certainly exists on the 
property, however, it is possible that older, syn­

genetic mineralization may also occur. 
Most of the targets are related to surface exposures of 

gossan. Some of the gossan is quite thick and clearly 

contains silver-lead mineralization. 

s. If drilling can establish continuity to these miner­
alized zones, I believe that this property has a good 

chance of containing ore. 

11 
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ADDENDUM TO JOEL R. MANGHAM RESUME 
By Frank J. Frankovich 

August 1983 

Joel Mangham left the Border Silver Project 
earlier than was originally planned to work as a 

consultant for Chevron Oil Company on the 

Getchell gold property, Nevada. After that he 
worked for Union Oil Company on mineral property 

evaluation in Sonoma County, California, and then 

for Conoco on the Peck Mountain massive sulphide 

prospect in Adams County, Idaho. He is now 
employed by Coeur d'Alene Mines Corporation on 
its Thunder Mountain gold project in Idaho. 

12 
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QUALIFICATIONS 

9175-6176 

9173-8175 

9/69-6173 

JOEL R. MANGHAM 
Route 1, Box 342 

Chattaroy, Washington 99003 
(509) 276-6900 

University of Washington: classwork in Pacific Northwest geology and economic. 
geology. Completed one year of PhD in structural geology, but dropped it in favor 
of a career in economic geology, GPA overall 4.0. 

University of Wisconsin: M.S. geology, GPA overall 3.7, GPA geology 3.7, thesis 
subject: Structure and Petrology of the Mellen Gabbro Complex in Northern 
Wisconsin. 

University of Washington: B.S. geology, GPA overall 3.3, GPA geology 3.8. 

Scholastic Honors: Certificate of High Scholarship 1971-72 and 1972-73. 

EXPERIENCE 

H/80 -1/83 

11/79-11/81 

Traineeship 1973-74-75. 
Teaching assistantship 1975-76. 

Project Geologist, Getchell Project, Conoco Inc. 
Supervised and directed a group of professionals and semiprofessionals in a 
detailed gold mine evaluation. Interfaced and coordinated with mine engineers, 
metallurgists, economists, lawyers, safety coordinators, computer programmers, 
and other outside professional groups. Assembled data from three miles of 
underground workings and 100,000 feet of drilling on six coordinate systems into a 
coherent package. Directed the generation of computer plotted maps and 
cross-sections, and proven ore reserves. Repeatedly and successfully presented 
factual and conceptual data to mid and upper management. 

Geologist, Conoco Inc., Reno, Nevada 
Conceptualized and implemented volcanogenic massive sulfide grass roots 
exploration in Oregon, Idaho and Washington. Mapped and drilled a volcanogenic 
massive sulfide prospect and reconstructed the paleoenvironment during sea-floor 
mineralization. This resulted in a discovery of a large, as yet subeconomic, 
massive sulfide deposit. 
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PUBLICATIONS 

MISCELLANEOUS 

Geologist, Earth Resources Co., Golden, Colorado 
Ran several drill projects in a small, aggressive, disseminated gold program. One 
of my projects resulted in the discovery of a 1-2 MT protore deposit. Participated in 
a grass roots gold exploration program which netted the company a 900% R.O.f. 
after one year. 

Temporary Geologist, Conoco Inc., Spokane, Washington 
Evaluation of "hard rock" uranium prospects in Washington and Montana. 

Temporary G'eolegist, Conoco Inc., Reno, Nevada 
Mapped and unraveled the complex stratigraphic, structural, and mineralizing 
history of a porphyry copper skam district near Luning, Nevada. My efforts 
resulted in a new interpretation of the stratigraphy of the Luning Formation as well 
as an understanding of the regional distribution of mineralizing intrusions. 

Spent summers during my school years doing thesis work as well as the following 
employment: 

a) mapped an obducted terrane for my professor in Washington 
b) assisted in the discovery drill program for Noranda at the Green's Creek 

massive sulfide prospect in Alaska 
c) conceptualized and taught an introductory geology class as well as a geology 

of the Pacific Northwest class . 

Mangham, Joel R., 1983, The Geology of the Peck Mountain Massive Sulfide 
Prospect, Adams County, Idaho (abs.): Geological Society of America Abstracts 
with Programs (in preparation). 

Tabet, David E., and Joel R. Mangham, 1978, The Geology of the Eastern Mellen 
Intrusive Complex, Wisconsin: Geoscience Wisconsin, V.3, pp 1-19. 

Mangham, Joel R., 1975, Structure and Petrology of the Mellen Intrusive Complex, 
Wisconsin (abs.): Institute of Lake Superior Studies. 

Not included are numerous unpublished company reports. 

My interests include travel, photography, woodworking, scuba diving, skiing, 
hiking, climbing. 
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I. ,INTRODUCTION 

This report will summarize the results of an exploration 
drilling program conducted on the Ellsworth Property located 1n 
the Ash Springs Mining District, Cochise County, Arizona. The 
drilling program was implemented in December, 1977 and completed 
tn January, 1978 under the technical management of Robert F. 
Schryver for Ten Corpora t ion of Newport Beach, California. 

In August, 1977, a report was prepared by Robert F. 
SChryver at the request of Mr. Everett Gust, President ot Ten 
Corporation, which outlined a drilling program to explore the 
Ellsworth Property. This prop~rty, which was leased by Ten 
Corporation several years ago, is located adjacent to the 
international boundary between the Republic of Mexico and the 
United States, approximately eight miles east of Douglas, Arizona. 
The proporty consists of unpatented mining claims that are located 
on redoJ·"l "Ilel stal,! "IIIIIC'S anci {~olltalnH a total of approximately 
1350 lICI·.,,,,," 

Withill lhc' property area, there nre sporadic occurrences 
of silver, loud, zinc, llnd copper minerals In sedimentary rocks that 
have been correlated to the Bisbee formation of Cretaceous age 
and in intrusive rocks that are believed to be of late Cretaceous 
or early Tertiary age. The mineralization apparently occurs 
primarily within limestone beds of the Bisbee formation or along 
the contacts between the limestone and the intrusive rocks. 
Most of the past prospecting and development efforts have been 
concentrated along faults, shear zones and contact zones that 
exhibit discontinuous gossan features at the surface. 

The prospecting and development activities consist 
mostly of shallow pits and a limited amount of trenching and open 
cut mining. In addition there are some underground development on 
the property. Most of these workings are presently inaccessable. 
However, old reports have stated that one prior operation located 
in Section 15, T.24S. R.29E. contained workings ranging in depth 
from 40 to 320 which developed a contact deposit between limestone 
and intrusive rocks that produced silver, lead, and copper. This 
mine ceased production in 1912. 

During 1969 McPhar Geophysics conducted induced 
polarization and reSistivity surveys on the property. The results 
of these surveys indicated several weak anomalous zones but no 
further work was done. In 1973 CornjneD apparently had a lease on 
the Ellsworth Property and drilled three holes that ranged in depth 
from 109 19 J{W feet The exact locations of these drill holes are 
not kn~wll .. In ly76 Hosario Minin/{ Company completed a geologie 
lJlVcstlgat lon of tilt.' property that incllld(~d a geochemical grid 
survey. Tlie results of lhis SlIl"VPY illciicatt!d two broad anomalies 
of lc:td alit! ZIIIt: valu('s lo«:alt~d 011 the property. 

'fhe (>lJjeclive of ttw dl·illing program conducted by Ten 
Corpora t i tlll was to ('xplorc fOl" possi hIe si Iver, lead, and zinc 
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.{ deposits on the property that would .contain sufficient grade 
, and tonJlolro {'UJ· a vi"hln nl1l1jnf{ vcmturo thut (:ould produce 500 to 'J D 

4 1000 tons per day by shallow underground or surface mining methods. r 

II. SUMMARY 

Preliminary stUdies of the Ellsworth Property indicated 
that there were ~o broad drilling tarser areas. The selection 
of these broad target areas were b;~!~ upon the re§~sot the 

@geopbysical surveys conducted hy MCPfiar in 1969, th esults of 
the eochem1eal surve b Ro '0 I~ ~76 and the r suIts of 
numerous samples reported in 19f18 and 1 by Dr. John Fiack, a 
consultont to the owncrs of the propcrty. The two major target 
areas were outlined by the 01 eiden the areas of the 
stronrest 0 hemical anomalies, the strongest geop ysical 
anomalies and the stronges surface mIneralization. '---._---

The location of specific drill sites were selected 
on the assumption that the mineralization must be sufficiently 
disseminated in occurrence to create a deposit that could be 
extracted profitably within the objectives of Ten Corporation. 
The geologic ar~as within the property that indicated the highest 
potential for fullfilling the requirements included the following: 

1. mineralized contact zones between the limestone 
and rhyolitic to andesitic porphyry intrusive bodies. 

2. 'minerali:Ged fractured and brecciated zones within 
the limestono bods. 

:1. miucral izcu ZOIlC.s occurring as irrcKular replac.3ment 
bodies along the bedding in the limestone sequellces. 

ApprOXimately 3070 feet of rotary drilling was co~pleted 
during the program in ten vertical holes. The 10cations~f the 
drill holes are shown in Figure one. The lithlogic and 'assaylogs 
are included in the appendix. 

The assay results of the d~illing clearly indicate~ that 
the ~Qle5 did not encounter ore grade mineralizatign. Apparently 
the mineralized zones that were prospected by the drilling do ~ot 
contain sufficient grade for a viable mining venture that will 
accomplish til(! objcctives of "cn Corporation. Further drillin~: 
for possible di~sClllinalcd silver-lead-zinc deposits at shallow 
depths in tilt' specific ar~as explored during this drillinl; pro~ram 
i H 110 l reccHnmendf'd all his lime. 

However, tlw l'~llsw()rth Prop~rty uocs contain the potential 
for other types oj' ueposits. The exposed mineralization indicates t 
the gotential for relatively small deposits that may exist along 
larrgw veins and perhaps 1n I'mited re Iacement t e of ore bodies 
'1ithin the limestone. This potential would need to 
Jy ralher ('xlclIsi.ve diamond drilling' program. 

(2 ) 
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The other potenti31 type::; of depo~lts that may be 
er.countered wi thin the Ellsworth Property are limestone replace­
ment deposits that are massiy .. breccia replacement deposits at 
a mush grs,~cr depte than that reached during this drilling 
program. Rie possi ility of these deposits are indicated by the 
following: 

1. The drilling has indicated that minor amounts 
of lead and zinc mineralization are present in 
all of the hole~ throughout the entire length 
of nearly every hole. This pervasive lead and 
zinc mineraliiation may represent a geochemical 
halo from a massive deposit at a much greater depth. Ne, 

2. Thu drilling 11as indicated that at shallow depths 
(to 500 fee~) the relationship of the intrusive 
if:{lIeous body to the sedimentary rocks of the Bisbee 
fO)·mation is primarily as dikes and sllls. This 
indicatcs that the main mass of the intrusive has 
not been pCllctratud and large thicknesses of 
1'()ll~lIljal sedinwnlary ho~t rock have not yet been 
lested for massive orc deposits. 

:$ . The dr i lllllg' has indicated that most of the rocks 
elH:ountured are moderately to strongly altered and 
l;outain much disseminated pyrite which may indicate /'10 
stronger mineralizing solutions at depth . 

• 
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Swr.:nary Report. 
Ellsworth Property 
Ccitchlse County, Arizona 

July 2, 1973 

D. K. Brook 

'!he Ellsworth Group of approximately 67 unpatented claims is situated 15 
miles east of Douglas, Arizona and is presently held by Comlnco American 
under a lease-option agreement. The agreement calls for a monthly ~~ment 
otSJOO.OO per month from May 1 until October 31, 1600.00 per month from 
November 1, 1973 until April 30, 1975, and $1,000 per month from May 1, 1975 
until October 31, 1976. The end purchase price is $500,000.00, payable 
$lOO,COO.oo at exercise of option and then an annual p~ment of $100,000.00. 

~ince optioning the clai~s Cominco American has carried out a moderate exploration 
program utilizing geologic mapping, geopr.ysics, geochemical survel'S and diamond 

\" f~ ) ' drilling. These methods have outlined a zone of porphyry type alteration and 
'b '5f/fP 

mineralization. A brief summary of the data is below. 
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Geology: 

Geologic mapping was done on a scale of 1" to ,00' on a topographic base. The 
map shows a large,structura13 complex .. area consisting ot altered monzonitic 
intrusi ve and sediments. ~~ndant le~~~~i;~_ wer~ __ noted and mapped in the 
limestones along witr. ~~~!i.ered copper oxide OCClll"rll1ces in the sediments 
and intrusive. The intrusive shows defini~e porphyry tYfe alteration zones 
varying from propylitic on the margins to intense phylllc in the cen.er. Surface 
outcrops are stained trom the oxidized pyrite and abundant sulfide casts are 
visible and occasional silicified zones preserve sulfides at the surtace. The 
intense fhyllic, quartz-sericite-pyrite, alteration area is roughly correspondent 
to the area of higher copper geochem v61ues. In DDH 82 the porp}~r,y is completely 
altered t,o quartz-sericite-pyrite, the pyri~. _~k..~. ~p_ about 20~ of the rock. 
The pyrite occurs as ~isseminated grains-irid fracture coatings. Feldspar 
phenocrysts are visible but completely altered to sericite. The groundmass is a 
very tine grained quartz sericite mixture. There are also abundant quartz 
veinlets whic!l. carry su:U'ides. This type ot alteration is identical to Guilbert's 
PbyUic Alteration Zone and Outer Pyrite Halo Zone as per his Kalamazoc Pa~er. 
Tte altered porphyry outcrops are limited to the central portion of the 
property as none were found to the west and north. POrphyry aoes outcrop to 
the east but it is generallY unmineralized. The cornhvrv occurs as dik~~_ 
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Diamond Drilling: 

Three core holes vere drilled .1. th a combined footage of SOQ feet. Hole #1 
was on Cindy Hill and tested the abundant Ph veins exposed at the surf~ce. 
No veins as su~h were encountered in the 100' of brecciated, somewhat silicified, 
dark gray lines tone but one 20' interval assayed 0.15% Pb and 0.15% Zo. ~,~~~~ h 

. ~s~~ 

Hole #2 was drilled into the large red hill next ·to the border in section 
16 to test an extremely brecciated, altered and mineralized area. The surface 
outcrop was the source ot the highest copper geochem values and .~s initially 
thought to be a breccia pipe or some- such similar structure. This zone is 
now thought to be an intrusion breccia associated with the sill intersected 
by the hole. The hole collared in oxidized, fractured, silicified, iron stained 
limestones and quartzites. Oxidation continued past the sediment-porphyry 
contact at 95' and into the highly pyritic porphyry to 133.,. ;he altered 
porphyry ~ontinued until 219.5 Where sediments were again encountered. A 
sectian of coarse arkose was o~idized but the underlying (possibly overturned) 
limestones were silicified aDd cODiaiDed abundant disseminated sulfides as 

well as sulfide fracture coatings. The 214' of porphyry showed inten:3e phyllic 
altera~ion and up to 20% SUlfides. 

Hole #3 was drilled on the east side of Terri Cat hill to test the abundant 
Fb ceins exposed on the hillside.Ihe 100' of dark ~ bre,::ciated, silicitied 
liu.estone had ab,mdant sulfides below the oxidation zone which was at 80'. 

Additional works 

The wide spread o~currance of altered intrusive and mineralized sediment indicate 
a Large area which bas the characteristics and the potential for a porphyry 
copper de~osit. The zonal alteration and abundance of sulfides are certainly 
indicative of a porpqyry environment. The work completed to date serves to 
confirm this idea and has served to guide future work toward more favorable 
ereas. The ~estern area of the property should be the ~ext area of drilling. 
It has a good IP response as well as ood eochemical value~and favorable 
geo F3. Ou ops suggest phy ic alteration which, if is the case, would 
tend to close the alteration zone around the central portion or the property 
and make it the most favorable site for deeper drilling. A short hole 200 
to 400' is recommended for Lhe ~~stern area to test the IP response and 
alteration theor,r. Results from this hole would be utiliied in placing deeper, 
500 - 1,000' holes in the central part of the Dl'ODertv. 'l'he imnlfl!ml'!nt.2t.1nn 
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THE BORDER SILVER PROPERTY, COCHISE COUNTY, ARIZONA 

A SUMMARY REPORT ON THE GEOLOGY AND SILVER POTENTIAL 

SUHHARY 

Frank J. Frankovich 

Consulting Geologist 

August, 1983 

An exceptional amount of silver-lead sulphide and gossan minera l­

ization is found in many areas on the surface of this prope rty. 

These features are convincing evidence of a large silver-lead ore 

potential at depth. Strangely, this property has had little more 

than minimal prospecting work done on it because southern Arizona 

is "copper country" and very little copper staining is evident. 

Lead prospects have been of no interest in the area, and the fact 

that excellent silver values are always associated with the l e ad 

was for the most part missed entirely, or ignore d because of its 

low value in the past. Silver is now, by far, the most important 

metal value in the property. The very important gossans (indica­

tive of a large ore potential) were not noted previously in any 

geologic report nor literature that I could find, and for that 

reason the property was serious ly under-va lued by pre vi ou s 

investigators. 

CONCLUSIONS 

The widespread silver-lead mineralization, the substantial 

gossans, and the property's favorable geologic environment, all 

indicate a high probability that several commercial ore bodies 

can be found providing that the correct theory of mineral origin 

is used to guide exploration. 

-1-



.. 
!I 

-!I 

, 
The "hydrothermal theory" of ore occurrence was used as a guide 

in the past, leading to the incorrect conclusion that the 

silver-lead mineralization was unimportant -- that it was only an 

indicator of the possible existence of a porphyry copper deposit 

in the property. If the "syngenetic theory" is used, however, to 

, guide exploration, it is probable that several high grade silver-• 

.. , 

lead ore bodies will be found that will support a long-lived 

underground mine and a milling operation. The principal value of 

such an operation would. be in silver, and the lead and zinc 

values would pay for most of the production costs • 

INTRODUCTION 

Cochise County is very large, very sparsely settled and occupie s 

the entire southeast corner of Arizona. It contains two excep­

tional mining districts -- Tombstone, the rich old silver pro­

ducer, and Bisbee, the enormously profitable copper district. 

There are hundreds of prospects in the county, but no other 

substantial producers. 

I have been examining silver prospects in Cochise County since 

1958 when I first acquired mining claims and other intere sts in 

the Tombstone mining district. In 1960, in association with some 

Nebraska investors, I exercised an option to buy almost all of 

Tombstone's mining properties from Newmount Mining Company. Tha t 

investment has paid handsomely in real estate values and advance 

royal ties continuing today. After the Tombstone acquisition, I 

began searching throughout all the vast Cochise County for 

another good silver property. My intermittent search during the 

years revealed several promising properties, but none really 

exceptional until November, 1982 when I obtained a copy of the 

Robert Schryver report (1978) on the Ellsworth property. That 

report was very negative and described that no ore was found in 

drilling 3,070 feet in ten drill holes, and it recommended no 

more drilling. In reviewing that report, I noticed an indication 

in one drill log that the hole might have gone through a gossan, 

although it was not described as such. The situation appeared 
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good enough to justify a field trip from Spokane in November I 

1982. 

The field examination revealed that the hole of interest went 

through gossanous limestone, but not through a real gossan. In 

examining the vicinity, however, I was amazed to discover the 

remarkable outcrop of the Border Queen gossan. it was about 300 

feet away and out of sight from the drill site in a thicket of 

mesquite and cacti. (See .cross-section A-A' through the Border 

Queen.) There are partially caved old workings in it that were 

probably made prior to 1900. The gossan was obviously bedded, 

more than ten feet thick (the top and bottom are covered) and it 

was very clear that no drill holes had ever been put into it. 

This feature clearly indicated that a major exploration effort on 

the property was warranted. 

PROPERTY 

The property (earlier known as the Ellsworth Property) consists 

of twenty-six (26) Federal claim locations, plus twenty-six (26) 

Arizona State mining claims (now leases), all contiguous and 

located in southern Cochise County, adjacent to the Mexican 

border. Frank J. Frankovich obtained a lease, with an option to 

purchase the property, and has assigned it to Border Silver. 

SILVER-LEAD NINERALIZATION 

Although no commercial ore is exposed on the surface, there are 

many widespread, inconspicuous occurrences of silver-lead values 

both as sulphides and oxidized minerals. Many of the lead 

occurrences were mapped by Cominco American in 1973, and are 

shown on the 1 "=500 I geological map (Cominco did not assay for 

silver even though silver is always present in the lead). The 

higher grade specimens of sulphides have assayed in the range of 

30 to 80 ounces of silver per ton. 

In the Border King area there are about 15 tons of stockpiled ore 

that assays about 20 ounces of silver per ton and about 36% lead. 
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In the Great Arizona area of the property is an old mine once 

known as The Grand Arizona Copper Company which was reported in 

the Copper Handbook of 1910 as having produced $75,000 of silver 

ore before closing in 1910. The shaft is now caved. Abundant 

disseminated argentiferous galena is found in the Windmill area, 

Johnson area, Cindy Hill area and others. 

BEDDED GOSSANS 

By far the most promising feature in the property is the exis­

tence of thick, solid, bedded gossans. They have the classical 

appearance of gossans, that is, highly porous, layered masses of 

iron oxides with manganese oxides and minor silica. Evidence of 

the original metal content is found in the rare occurrence of 

minute, relic grains of fresh galena, and the geochemically 

anomalous amounts of silver, lead and zinc in the gossans. The 

only apparent, logical explanation for these gossans is that they 

are the almost completely leached residue of strata that were 

once nearly 100% sulphides with high values in silver, lead and 

zinc. 

The arid climate, deep water table and stable topography of the 

area provide the ideal oxidizing and and leaching environment 

which has resulted in complete, deep leaching of the previously 

high sulphide strata. The writer believes, and other geologists 

now concur, that high grade silver-lead ore bodies might be found 

at depth in several different areas in the downward projections 

of these gossans to near the water table and below. The two best 

known occurrences of this type of gossan are found in the Border 

Queen and Great Arizona parts of the property. t appears likely 

that more will be found with systematic exploration. 

BORDER ACE AREA (Gossanous Arkose) 

A very important feature in this property has not been previously 

recognized, namely, the gossanous (leached) outcrops of a 

sulphide bearing sandstone, which the writer has informally 

labeled "gossanous arkose". There are several rather large areas 
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large areas of this type of gossan outcrop. The writer believes 

that these gossans may have been derived from silver-lead-zinc 

ore bodies in arkosic channel sandstones and are of a type not 

found to date elsewhere in the U. S. This type of ore body is 

characterized by the large sandstone-hosted lead-zinc deposits at 

Laisvall, Sweden, and by the large, rich silver-~ead-zinc depos­

its at Largentiere, France. It is the writer's belief that these 

outcrops of gossanous arkose indicate the possibility of a great 

mineral potential (hi9l:t in silver) similar to that of 

Largentiere. 

"Arkose" in this particular geologic environment has an unusual 

significance because it means a high feldspar content in the 

sandstone. Feldspar is high in potassium, which ultimately 

breaks down through radioactive decay to its principal end 

product -- lead. This appears to be the best explanation for the 

presence of lead (and the associated silver) in all of the 

various parts of the property. 

In the late sixties, McIntyre Mines, Ltd. and Phelps Dodge 

Corporation, separately made geophysical surveys over the pro­

perty (see map, "Geophysical and Geochemical Surveys", which is 

an overlay for the geological map), but did not follow up with 

drilling because the pattern of anomalies developed did not fit 

the accepted "porphyry copper model". The geophysical work does 

show, hO\l7ever, a broad, moderate, but very definite IP (induced 

polarization) anomaly in the southwest part of the property. 

This is the type of IP anomaly which one would expect to find 

over a sulphide mineralized sandstone, but it would not look good 

from the "porphyry copper" perspective. 

The prominent anomaly is over the down dip projection of the 

gossanous arkose and provides, in itself, compelling justifica­

tion for drilling below the water table to test for possible 

economic mineralization in the arkose (a feldspar rich 
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sandstone). At worst, the mineralization may be only pyrite, but 

even that should be drilled to test for associated gold. 

FISSURE VEINS 

In addition to the bedded gossans and the gossanous arkose, there 

are numerous fissure veins (14 mapped by Cominco) that are 

promising exploration targets. These veins are thoroughly 

leached, but have favorable gossan and alteration characteristics 

with minor silver-lead-barite mineralization. A comprehensive 

exploration program on the property should include drilling at 

least two holes on each of five of the veins which could be 

classified as the best after detailed mapping and sampling of all 

of then. 

THEORIES OF MINERAL ORIGIN 

Hydrothermal. This theory is by far the most popular with 

geologists operating in the southwestern U.S., and it certainly 

was the basis for all past evaluations of the Border Silver 

property. In its simplest form, the theory states that all the 

metallic mineralization originated as mineral bearing solutions 

from within, or associated with, the intrusive igneous rocks, and 

that the solutions reacted with favorable intruded sedimentary 

rocks, forming ore bodies, usually adjacent to the intrusion. 

For many reasons I have little faith in the theory, and none as 

it is applied to the Border Silver property. Nevertheless, I 

ellso believe that adequate exploration of the property would 

require that a serious effort be made to prove or disprove the 

hydrothermal theory as it might apply to this property. This 

would be done by drilling into the most favorable limestone­

igneous contacts below the water table in enough places to 

provide an effective test of the theory. 

Syngenetic Theory. This theory states, in its simplest form, 

that the ore minerals were deposited simultaneously with the 

enclosing rock minerals. Subsequent to deposition, the ore 

minerals are often changed and/or remobilized by changing 
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geologic factors over eons of time. The mode of occurrence of 

the mineralization, and the geologic history of the sedimentary 

rocks, convinces me that this is the correct theory to apply in 

exploring this property. The igneous intrusions were a late 

geologic event after the minerals were deposited, and had no 

effect on the ore minerals other than a minor remobilization. 

Throughout the geologic history of the rock strata found in 

Border Silver, there w~s an abundance of extrusive volcanic 

activity throughout the region. There were also transgressive 

and regressive seas moving in and out from the southeast in the 

region of l1exico. At times, closed, inland marine basins were 

formed which were surrounded by volcanic terranes. The volcanics 

were rich in feldspar which contains potassium. Potassium breaks 

down through radioactive decay to lead. It is postulated that 

the lead, silver and other metal ions were leached from the 

~ volcanic terranes surrounding the marine basins and were then 

transported via ground water into the basins. There the metals 

were deposited in layers by one of several possible mechanisms, 

but most probably by anaerobic bacteria precipitating the metals 

as sulphides. 

This process can produce mineralized rock strata that vertically 

has a widely varying composition, grade, and thickness. However, 

laterally the mineralization is very uniform and often very 

extensi ve. Grade can vary from very low as disseminated sul­

phides, to 100%, thick, banded sulphides. Many of the world's 

best ore bodies are of this type. In my opinion, only leached 

ore bodies of this type would produce the thick, exceptional, 

~ layered gossans found in Border Silver. 
'!J 

If it should be proven that the origin of the mineralization and 

gossans is in fact syngenetic, then it is likely, from the nature 

of the entire geologic setting, that large tonnages of ore are 

present in the property. 
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PREVIOUS GEOLOGICAL WORK 

After studying the four early geologic reports available on the 

property, and talking to the geologist who did the most work on 

the property, it is clear that none of the previous geological 

workers saw, nor took note of any of the gossans on the property 

(each of the four reports is appended to this report). Further, 

all previous geological evaluations were based on the concept 

that the widespread silver-lead mineralization present is "peri­

pheral" (and therefore not important) to deep-seated, hydrother­

mal, porphyry copper mineralization. Consequently, all previous 

exploration work (a very limited amount 1968 and 1978) was 

directed toward finding a porphyry copper deposit in, and adja­

cent to the igneous rocks. Virtually no attention, nor effort, 

was directed specifically to the silver-lead mineralization in 

the sedimentary rocks, therefore, the principal mineral potential 

of the property remains untested. 

Joel R. Mangham Report, March, 1983 

In February and March, 1983, Geologist, Joel R. Mangham worked 

two weeks in the field on this property for the writer. He spent 

considerable additional time evaluating and analyzing the results 

of his field work in order to be confident of his conclusions. 

His report is appended. f.1angham agrees in general with the 

writer on the significance of the gossans and that they indicate 

an important silver-lead ore potential that should be drilled. 

His approach to the interpretation of the origin of the minerali­

zation is somewhat more modern than the earlier geologists who 

relied entirely on the hydrothermal theory in their evaluations 

2 of the mineral potential. 

Robert F. Schryver Report, December, 1978 

During Decenber, 1977 and January, 1978, Geologist Robert F. 

Schryver as consultant for a California investment company, 

drilled ten air-rotary holes totalling 3,070 feet in the pro­

perty. Quoting from his report, the " .•. two target areas were 
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outlined by the coincidence of the areas of the strongest geo-

chemical anomalies, the strongest geophysical anomalies, and the 

strongest surface mineralization." 

reached down to the water table. 

No ore was found, and no hole 

Schryver states (page 3), "The 

drilling indicated that minor amounts of lead and zinc minerali­

zation are present in all of the holes throughout the entire 

length of nearly every hole." 

The writer points out that. in this particular property air-rotary 

drilling is an extremely poor method of exploration. The ore 

minerals are soft, friable and totally pulverized into a fine, 

heavy powder by the dry drilling action. The heavy mineral 

powder is then blown out into the fractures in the rock near the 

bottom of the hole and never blown up the hole to be caught in 

the samples at the surface. 

Schryver's holes were located solely on the basis of anomaly­

overlap and topography which provided easy drill access. Spe­

cific geologic features were not considered, therefore, the work 

cannot be considered as useful exploration work. 

D. K. Brook Report, July, 1973 

This report summarizes Cominco's work on the property which was 

held under option several years. Corninco mapped most of the 

property (except the eastern Great Arizona gossan area) at 

1 "=500' . They did some geochemical and geophysical work which 

was followed by a total of 500 feet of drilling in three holes. 

Their report indicates that the primary objective of their work 

was evaluation of the porphyry copper potential of the property. 

They found some encouragement, but not enough to continue work. 

In the entire record of their work, only one assay for silver can 

be found. 

John N. Faick, Ph.D., Geologist Report, November, 1968 

Faick prepared a report for the owners of the property and 

summarized the history to that date, the rock types and 
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mineralogy. He averaged all the many samples (good and poor) 

assayed up to that time from many parts of the property with the 

following results: 42 assays for silver averaged 5.30 ounces per 

ton, and 38 assays for lead averaged 15.0% lead. He concluded 

his report with, "RECOMMENDATION--Because of the widespread 

occurrence of good quality lead-silver ore on the Ellsworth [now 

Border Silver) property, it is highly recommended that this 

property be thoroughly investigated in an effort to find large 

ore bodies suitable for large scale mining by open pit methods". 

Spencer R. Titley Report, Ph.D., Professor of Geology, Arizona 

This is a two-age report written for some Phoenix, Arizona, 

investors in 1960. Titley's brief report contains the usual 

summary of geological aspects of the property. He concluded that 

the property is very favorable for several reasons, but his most 

important reference is to, "The almost ubiquitous presence of 

lead mineralization in sedimentary rock of the area". However, 

Titley did not observe that silver values are always present in 

the lead. 

Titley concludes his report with, " .•. I believe this property 

to be an extremely promising prospect for further exploratory and 

development work •.• ". 

PREVIOUS EXPLORATION WORK 

Drilling. In the modern &ense of the word, this property has not 

been explored. None of the gossans have ever been drilled, and 

no drilling has been done in the immediate vicinity of silver­

lead sulphide mineralization to determine its extent and continu­

ity. Ten air-rotary holes with a total of 3,070 feet were 

drilled into the overlap areas of geophysical and geochemical 

anomalies without regard for geology and mineralization. Conse­

quently, those holes have alr.lost no exploration value. Three 

diamond drill holes with a total of 492 feet were similarly 

located with similar, almost valueless, results. 
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Geophysical. Geophysical surveys were made by Phelps Dodge 

Corporation and by McPhar Geophysics for McIntyre Mines, Ltd. 

(see map, "Geophysical and Geochemical Surveys). The results of 

this work were interpreted by both companies with the object of 

finding evidence of a porphyry copper deposit in the central area 

of the property. The small, weak anomalies found there did not 

indicate the possibility of a porphyry copper deposit. Neither 

did the broad, distinct IP anomaly found in the southwest part of 

the property fit the conoept of a porphyry copper deposit, and so 

it was dismissed as unimportant. However, that anomaly is 

strongly indicative of layered sulphide mineralization in the 

gossanous arkose which should be drilled. 

Geochemical. The geochemical anomalies shown on the map "Geo­

physical and Geochemical Surveys", are the combined results of 

all geochemical surveys compiled by Cominco. The results are not 

useful in interpreting 

show high metal values 

surveys) . Geochemical 

the overall geologic picture, but they do 

(note that silver was not included in the 

anomalies do not provide valid drilling 

targets in themselves, but must be incorporated into the correct 

theory of mineral origin to be useful. To date this has not been 

done. 

EXPLORATION PROGRAM 

~ The exploration program will begin with two geologists and one 

diamond drill. A second drill, and more, will be added when and 

e 

". , 

if practical to speed progress. As drilling progresses, a 

program of geologic mapping and soil sampling will continue with 

the principal objective of searching for buried and/or collapsed 

gossans. Close geological control of the drilling will be 

maintained and is essential to success. 

• ~ Initially the drilling program will have two objectives: 

.. 
• 

• • 

1. To try and prove or disprove the hydrothermal 

theory. 
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2. To determine the continuity of the gossans and 

their grade at the water table and below. 

These objectives will be achieved best by drilling profiles of 

holes perpendicular to the strike of the gossans and extending 

the profiles into the nearest igneous' intrusions that may have 

been a source of the mineralization. Holes will be drilled 

initially within the planes of the sections to trace the gossans 

and mineralized limestones down to their contact with the igneous 

rocks, and further, explore the limestone-igneous contacts. 

The first phase drilling will consist of drilling three profiles 

(see geologic map for location of profiles), one each through the 

Great Arizona gossans, the Border Queen gossans, and through the 

Border Ace (gossanous arkose). The amount of drilling done in 

each profile will vary with the geology as it is revealed and 

also by the amount of money available from the stock offering. 

The general layout of drill holes in each cross section is shown 

in the three geologic cross sections titled: 

1. "Geologic Cross Section A-A' Through Great 
Arizona Prospect Area" 

2. "Geologic Cross Section A-A' Through Border 
Queen Prospect Area" 

3. "Border Ace Prospect Area Geologic Cross 
Section A-A'" 

When these profiles of holes are completed, seme reliable conclu­

sions can be drawn on the origin of the mineralization, the kind 

and grade of mineralization the gossans represent, and what 

additional exploration work is warranted. 

In addition to the profile drilling of gossans, about 50% of the 

fissure veins should be drilled with two inclined holes each, and 

also the areas of sulphide mineralization -- the Border King, the 

Windmill, and the Johnson. 
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EXPLORATION COST 

The minimum effective exploration program will cost approximately 

$500,000 overall, and that approximately $1,000,000 would be 

needed to test most of the possibilities in the property within 

about two years time. 

If the above proposed exploration program proves the existence of 

commercial ore, then much greater sums of money will be needed to 
develop an underground. mine and build a mill. This can be 

accomplished by Border Silver Mining, Inc. selling capital stock 

to raise the money, or by bringing an established mining company 
into the project as a partner to do the job. Circumstances 

prevailing at that time will indicate which is the best course to 

take. 
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