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LAW OFFICES
MOORE, VLAHOVICH & GREENWOOD

FIRST NATIONAL BANK BUILDING, LOWELL BRANCH
BISBEE, ARIZONA

DANIEL E. MOORE
TELEFHONE

DUSHAN VLAHOVICH
JAMES B.GREENWOOD N vember [ 4 19n80) ‘HEMLOCHK 2-2256

Mr. Frank J. Frankovich
3351 North Sixth Avenus
Phoenix, Arizona

Dear Mr . Frankovich;

Pursuant to your request for a legal opinion relative to the authority of
the City of Tombstone to lease municipally owned reaity to private citizens,
please be advised as follows:

L]
1. The City of Tombstone is a charter city and, as the name
implies, has adopted A charter which governs the powers it may exercise.

2. The original charter of said City has been lost or destroyed
and to the best of my knowledge the only exact ¢ py of the original is probably
in the State Archives in Fhoenix., However, the City presently operates under
and governs itseli by a typewrilten copy of the original charter which was
compiled by a City Clerk, one Ray B. Krebs, some years ago, [ am aware
of no instance wherein the correctness of this copy has been challenged .

3. Article 17, Seciion 3 of the above mentioned copy of the

" charter provides, in pertinent part, as follows:

"The said officers and agents (of the municipal corporation)
shall have the further power, and are hereby authorized
subject to the restrictions, provisions and conditions herein

contained, to manage and control. to sell lease or otherwise
except by mortgage or hypothecation, or as herein provided,

11

dispose of any or all property of said corporation .

4. Insofar as | have heen able to determine , the underlined
clauses contained in the foregoing section refer to restrictions, etc. which
are solely applicable to sajes of property and not leasecs,

In view of the foregoing, it is my opinion that the City Council of
Tombstone has express authority to lease real property o private individuals
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This leass, made nn-x e‘v.o'td mza thig * oly of Novamber, 1959,
" AR ' 1‘_‘311.— p 21

C. Ismtex a_.
Cochise County, State of Arizondundin nib o

by and between w-ltu, an Ma's'or ot tho Ct*y ef T ombstona,

capacity, end an ax~officio Trustoa

Jor the several yse and bensfit of the coguaants of the Towmkdter » Towndite of Cochian

County, Arisona, hereinafter rufmrred (o uo Laseny, and Prank 7. Mrancovl Ch, & married
Marcene D. Fraakseioh
man whose wila is ‘ , of Martaopa Joualy, Efimora, hercinafer referrad

1o as Lessee:
WITNESSETH:

WHREREAS, it appears to the Lesunss by virtue of certain titie reports
and investigations that the Lossor in Ws ex-ofticio Copacity en Trustsa, mey be the
owner of all or m of the m.lxi.ﬂ rights under the arsa known as the Mountun Maid
Patented Mining Claim, lm*ntod within the tovasite of Tcnbnono. i zona. in town-
ship 20 stuth, range 22 um, Cochisa C ounty, Arizona: and

WHEREAS, tha perties hersto arg dosircus of astaring into an agrase~

ment to provide o the exploraden, lmasii g rnd aining of loarels {orty faet balow .~

the Wurface of the wres Znown as the Mouatelrs Maid Pataited Mining Clalm and to

any depth below the sald forty feet; and

VWHEREAS, Lassor does not make my reprasentation or warranty as to v

ownership of tha minerals benusth the surlecs of auy portion of the nald Mountein

his suthority to lease tho same %o tha lsce e, but L sha g:tent of his authority and
hu; ownership. as such Trustas, lessur, acting tnr ar.:i on ahal! of the several use *
‘and benefit of the occupantl of the ‘rombstnm rmmm and purguart to such sutherity
as is vuud {n him by law, enters into th.u 1aau with the Lessee {or the purpose of
producing for and on bshalf of the ocmpcntt of lh_o T:(?’:Lbit‘.-»rw TGw.i5it2 2uch {ncome

es may be available from the mining opersticms coneuctad by the Lasssa under this

leage.
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against the sald property from date ¢

NOW, THEREFORE, urmdu'wenolm-udms
and agreaments to be kept and porfermed by the partias herete, it is agreed as
follows, te-wit; ' T
(1) Balersticon snd Mizing Rights . Inscfer as Lassor {a legelly
copuble of granting the ssme. louses shail have the s:cclustve right to enter within
the above described premises, as stated in this egresment. Lasscr agrees, i{f lessee
requests permdsgion of the City of 7 om‘nu!morw enter upon the swiface of any of ratd
proparty, {withia the mom sad elleys or any portioms of ibm surface not eooupied by
an owner theraof) to use his good offices to procure iavch permission from the Mayor
snd Common Council of the City of Tembatone, 1t being wnderstcad that such per-
misgion mey ot may net be granted aad then only wpen such conditions as the Council
shall specify. During the tsawm of tludhwio Lesaoe agreas that he will maks no agrae~ :
ment, oontracts, or disporitlon affecting the minersl rights ferty feat boneath the
iwlm of any of said araa or the title wreto, sxcapt as ha may bs ctherwise ro-
quired by law to do so.

(2} lNo-lien Notice. The Lexsee shell fils for record the eriginal no-
lien netice required by iaw, in the offics of the County Rescorder ol Cochise anmw,
Arigana. Coples of sald notice shall be posted, and kept posied, by f.he Lagsen,
during the lifs of this agreemsesd, 28 roquized by Atlsons O‘futmu.

(3) Taxss. Lessee shall pay all taxes or aseedsmants sssessed

il ;xmu o

ssles tewas on all ores mined, milled or shippad under this agreement. Lasscrs shall
pay all taxen rasessed egainst fmasor's Intsrest n sald mining proparty. Fhould the
Lessee fall to sey the taxes or assagsments due under thie lsewe, then the Leseor
shell have the right, at his alection, to declare a forfetture of this sgreament, the
same as for failure to make the sgraaments heveundes.

(¢} Mrrerizls Glatns, Lesses shell pry sll cleims for labar,

w2



the propenty tn b workmenliks

materials, suppliss, services and sauipmant incwred by iMm, Lessse father sgrees 1o

suve the uuavhmuu- rom mzmnnﬁ. da_hn, or llens agalnst tho property in-
curred by the Lasses, or his contraaiors of amployoes.

8) Warkmen's Conpanistion. Tho Lesses shall oitain and keep in
farce, ldumg tha lifs af thir sgreanent, sdeduata (ndwrance undet the Workmen's
Compensation Act, or the Employer's Liability Act, of ilus Stota of Arizona, as the
Case may e, for injuries or desths from socidants in opwation of sald mining
propesty .

(€) wmmmmg. i the Lassse operelas, o causes 19 be
operated, any motor vehiale, such gperation shall e edequalaly insuwed against
public Liability aad property damsge. |

7) W The Lessee af kis sole expense shall provide v
public llaMlity inswance in amounts not lesd then 100/300 thousaad dollws to
pretect against injury and/ar damage 1o persons oF proparty coowring on or as the
rosult of the operstion of lsald mining clalm or miniag Gparstiorg in connectien
thegewith, whecm om the sxisce or lnkuth the swisae and Lessee agrees te hald
.i.uuc harmless theruby against sny claims or demands for injury to the persom o
property of any person aris ng ot of the mineral operstions of Lasses contemplated

undes this lesss.
() Werkmsnlike Mensar. The Lesses shall conduct all work wpon

in confarmity with the

spplicable lawe of the State aof Arisona. }

(9) Tsoainasicn by jepzas. buaé- nay, at any tre afer sixty (80)
days' written notice to Lassors, deciave thls mn‘.nbt to be terminated, and be ra-
legued of any Uability whatsoever from the terminstion date, provided thet such ter-
minstion shall not mlon lLaasee of nnv chiigation incursed by lhim before the termi~

nma_x date. In this evont, all monies pald (o the Lasacr by the lasses shall be re~

¥ -
v }

bL ey
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rofuse $0 make the p‘umcnu m, feg herein, ov violsls any other reeme of

a0 m&z_hm In the avart Lassee shall fal or e

this sgreement, Lossor akail havs the nﬁu 10 terminsts and forfatl this agres=
ment in the mannes pravidsd by Brimora law ernd, upon sald fcefailure and termi~
nation, this agreasmant shall becose null and vold and the Lasvow ahal 1500 and
focfelt sll of his right, Litle mnd intezent tharain And 1o the sforesaid mining claim,
ard Lessor shall be antitled %o totain all suma thenetofora pald and sluo be en-

titled to recaver lmr' suma due him up to the duts of sald teemingtion and for-

faivurs .
(13) Platriingion apd Aayeyal of Moporty sgen trwus_f:n_
Upon terminetion of this lease by either party &9 hereln provided, Or cpon the

expiration of this lsesye, all jmproverienty 'o the roal property shall becoma the

propacty of the lorser snd ipaaes whell Jenve 2l pipe. raul and simbey undarground g
: -

intact; all machinery, squipnant and supplies shell remain the prenerty of the

loggee.
(12) Righi.te Pasian. 1'3!.';!.'9_ shitll have tha tight 15 wsaiq this v
agreemant nroviding . hevepwer, that axy unch npsigmne will ‘D«‘man by ﬁm terms of
this sgreament to the sane @8ust a9 the Leapua erain, |

(’ ) Welves By Levgor, Weiver byt Lawsor of any fallure 1o comaly

writh ur of the work or oSLgltaom L1 fm' wn—h 250 net «mmtuw welvey of
P it e

b ‘:'d'u
Wit R T e
9 wm I (g uncsygsed and acreec thet time
is of m essency of UNs agrasment. | :

{is) mew‘umw% PAAITION 1 the agrscment hesein-
uvn contsined, Lesase mu. Ia ommd-‘h'm mining and mirarel rights

m desaribed on the arel Xoown 88 the Mountain Mald patanted nining claiwm,
Prank J. Framkovich, Laszee harsin, -ul; i

oo mumq
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i md wpan the rayalty acheduls above set forth and kase upen tha pro-rata ssaousnt
 of the lawiaoe growad ol the Mountala Maid Clatm w!-.u:h hes not b«a conveyed

hﬁlﬂmhlusm uhcingmntoodmuhuuumlmwum

snd Lessor i3 antitled w racsive fren bzsaou thot pre—veta abare of the net smelter

ol tha BALaCe @muo 9f the Mouxn tain

rotuen representod by thal proporioesiy paf.

Matd Claim the titie o wiuch 1k hald 2ath e ieoser, ne sucl trugice, &p lhe sap®

boars to the eatire susisce car=a of the seid Maeunialn Mo Sisiang

¢) To expliain the mesring of this prsagragh, the pariles agree

Epy

e

that if the Lnlcx. as suoh Trustde, holds titie to ons~isuith of the surfoce srea

5

| S,

e of the Mountain Majd Clatm, Legeo: abeil be ¢4 164 W racaive dnd-fuarth of the

;. W3 ) ) 1 , ! ;

10% royalty calied for harels ot balng furiies uaderstood taa: Lo aca all stroets,

alleys and/or perkweys shall be includad as surlace gruaaa aeld by the Lassor 84

guch trustee; providad, surthar, that if it Be judiclally catormirad that tha Leasor,
as Trustes, ovns all of tha misarais dar the surface of sald Mountain Mald

patanted ciaim, then foyace 18 entivlad o gl ofth2 :U‘;'u.".flau due erd paysble

hﬂllhlnll“lﬂl?ﬂ‘

_.gncg Bhiazawit o4 w.;dm Qras o1 ooRcan-

S

S F

alter oF mu aar the dadut:um of t.rnwnan cha:qss ad rallway o
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4. Mesting the shove and below condittons will keep this lease
mnudtuaamuoxdmmmam of signatures. At the end
thMa&nduchmmmshu be due 12 hu«nmd

(l“ymnrm apmm{él $500)dl. be dus Lussce, of & royalty on pro-
duction pald according 1o the scheduie ahuva. whichewver 1y f'rum, continuoualy,
s long &8 Lessee dasirex to );ug this egreenent valld end in effves, but for &
maximum of 15 yeses. |

's. mvamotm smelter or mill returss sent to Lessor.

8. um.m.u.uuuuuunéa&qmum ond easays of
ctre and logs of holas, mm‘wm all gealegicel dats obtained In the cross«
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IV WITNESS WHEREOY, the p&&é& have heraumo st thelr hands this

Za day of November, 1853. _—

S S A

lassee Mayor of the Clty of Tombstens,

ar~afficio Trusice for the several m .
ana benefit of the oocupants of the '
Townaite o! Tombstone.

County of CocMse )
~ On this, tha duay of November 1959, kafore mae,

7 ‘ ' the undersignad officer, personaily sppearsed Walter C. Foutex “!.
the m nd County eforcsaid, known 0 me to be the parson described in the foregoing
instrument, and scknowiadyed that he axscited tha same in the capacity themsin ltm

and ﬁw the purpose tharein aontained.

:jf‘ *
STATE OF ARTZOXA )
?

&: , | In witnass whatraof, T hazeunto set my hand and cffictal seal.’
R My Commission muu | |
\y G = ® ' Hotery Public

STATE OF ARZTONA )
Mdc_whuo)

1989, by Pranx O. rr-nkmiﬁ R rTrT—
ot Pk . t&hﬂ'}»fi& ihil »J‘ﬂ:,]* SR Sab T 4 K
My Commission Expiresn: o &
‘ m.’ Public
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SUMMARY

: : The pittoﬁn»at carly sining development nakos
1t sppear that the shniibv hhiéhcrn gone of rieh ailvct»:
deposits it Tombstone stops abruptly on the northwest
against the Tribute dike. However, few mine workings
have been driven inteo faverable arecas beyond this sppar-
ent barrier;{and'the Frankovich-fmith project has been

concelved for this purpose.

The property consists of two leased mining
élainn, one of which is obtained from cn@ City of Tomb-
stone. Mining rights down to a depth of LO feet ﬁtlo?
surface are excluded from this lessehold, end the oity
‘does not warrant 18§ title and right to lease. Inas-
mwoh iae the promising aroa,iaAqaien‘nhﬁllui} rights to
this upper gsone must be soquired, and 1£ uisht.bq-ud-» 
visable to further investigate the validity of thc“
ien&o, even though & favorable legal opinion hnl»tlready
been rendered.

There are also certain ungpecified exclusions
from the lesse on the other claim, obtained from Tomb-
stone l'evelopment Compeny. This matter also warrents

investigation.



Transworld Resources Corporation was for-
merly associated in the exploration and aovilomt
of these two claims. It is no longer active in this
‘project but still retains a 50§ Interest in any
profits that might be won. lr. Frankovich has an
option running until about ¥arch 9, 1961, to reduce
$his participation to 5%, at a cost of $10,257.11.
This is believed %o be too high a price in advance
of uplorauon, and it is propoud that steps be
v‘»_tukon to oxtma thin option for not less than ux

months.

m,propo.'c‘d exploration is uﬁimtod’ to
require about six months' um ct‘g eost of around
$40,000, Ir §$70,000 were made available, then the
exercising of the Q;RJ.G. option would ihe be fin-
anced, and about §11,000 would remain for gaauxmz

exploration or contingencles.

.\'mr. of mugtul conditions are Jndpd
to be favorable for ogi deposition in the area of in-
terest. The eost is reasonable and the pos'libip re-
ward is attractive. The project is recommended if
the property rights Le more tightly secured, but the

speculative nature of the vontuni must be emphasized.




THE IR OPOSED PRANKOVICH-SEITH PROJECT

INTRODUCTION

What we shall eall tho_Fvnnkovioh-Slith_prajoet.ct
Tombstone, Ariszons, has been offered for considerstion.
This proposes to seek rich shallow ore bodies in the north-
i&atqfly part of this famous old silver camp.

The following report discusses the geclogical factors
to be encountered and thcxr influence on tho degree ot risk
involved. The various propnty lecsen m their tcm are
analysed, snd addieiaaal 3rcuaA that might hoAlnclndnd in the

,projﬁct is indicated. rla;ll;, the cost of the prvroaod 'nrk
1a estimeted, end the :poculativo nature of the program is
5 palntcd out. : s

Silver deposits were diaeavarod at rqnbctonb 1n 1877,
The eutput of gold end silver up to the rirtt of Jlaanrg. 188z, -
1s meld to have mounted to §7,359,200 with ever §$3,000,000
disbursed ss dividends. coulldcring_tho rtlntlnpcs of the dis-
trict, sn amaging smount of development wes wiu;tinm in
these esrly years, and nahy mines were started snd some were
carried down to substantisl depths. As a result of this early
sotivity, water wes encountered in mid-1881 &t & depth of about
520 feet in the Sulphuret shaft. The -ént yrokneclvo year of
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the district's 1ife was 1802, which saw an output velued at
- 85,202,876,
Unfortunately the early scoounts of mining at wwum

; ‘do‘nat give the tonnsge produced nor the value per ton of the
v ore. Information is also scarce ;mom&; which mines con-
tributed to this early production sid the depths from whense
it ceme. Nevertheless, it sppears that a ;nﬁ-im{hl amount
was da,rhod' from shallow bodles of modest to large size that
ogéw'nd on m;.mmm i‘u_'baduod deposits along parts of :
geologlc strustures termed "anticlinel rolls". Some of this
ore was cxuodhgly rish, nppuromlr renging in value up to
ua, 606 per ton, although non of the better meterinl may have
‘hed lesaor, but substantisl value of around $100 per tom.
Very likely there were bodles of low-grade materisl thet alse
occurred in parts of the northwesterly sector.

Informetion now available indicates that the rich northern
sonc‘ stops abmtly on the northwest ageinst the so-called Tribute
fault snd dike, Fow mire workings have been driven into favor-
sble sress beyond this spperent barrier, wmd the h@yinh-
Smith project has been conceived tér this pnrﬁu. ""l.")u-ruton
"ﬁ‘he area of present interest is in and near the Vizina end
Wountain Waid nxniag claims just south 0!" and partly beneath
the City of Tombstons. (Boc Haps Hom. 1 and 2. )

_ The present investigstion was ﬁnﬁcrtakan to consider the
chences for success of 'tho”p‘réju;. *ro"ucupulb thia, thru
days were spent in Tombstons inspecting worgnm workings
and geoing over -xplerauon dan with ltr. Frmmuh.‘ rgbnm ;
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accounts of the distriet were studled in the office, snd the
report snd illustrations were then prepared. |
The feollowing references are the most helpful:

"The Geology end Veins of Tombatone, Arizona", by ®. P.
Blske. Published in The Transactions of the American
'Igﬁtitugzsot ¥ining Engineers, Volume X, 1882, pages

3 to > Ry B 5

“Phe Tombstone, Arizona, Mining Distriet”, by John A. Chureh.
Published in the Treansesctions of the American Institute of
¥ining Engineers, Volume XXXIII, 1903, pages 3 to 37.

"Geology snd Ore Dsposits of the Tombstone Distriect, Arisonn*.
by Butler, %ilson and Resor. Published in Bulletin Ne. 143,
Mrizones Bureau of Mines, 1938, peges 7 to 108, :

"structural Control of the Ore Deposits at Tombstone, Arizona®,
by Butler and Wilson. Published in Bulletin No. 145, Arizons
Buresau of Nines, 1938, pages 104 to 110. SRR

"ore Deposits at Tombstone, Arizome™, by Butler and Wilson.
Published in "Ore Deposits As Helated to Structural Festures"
by Princeton University Press, 1942, puges 201 to 203.

DEFINITIONS OF CERTAIN GEULOGIC TERMS

aarirﬁ discussing the geology of the area, the following
definitions nro'prunuatcd for the resder's guldsnee: |

Sedimentary rocks are commonly deposited as horizentel
‘beds er leyers in weter-filled basina, They are lator‘upllreod

hé rgrnmlnnd. and they may become tilted or folded. 2

Limestone is & rino-grilnnd or dense sedimentary rock
composed of caloium carbonste sccompanisd by various impurities.

Shale is » dense sedimentary rock composed of c¢lay-like
material. It may be fine-lesinsted tith the bedding plsnes very
close together. ' |

Sgndstone 1a a sedimeatery rock oonbosod prianipaily of
grains of quertz sand.
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A novseulite, as the term is used in the Tombstone
distriet, is a shale, sandstone, or limestone that has been

‘inveded snd replsced by silica (quartay uurui). A very
dense, thinly laminated brittle rock is the result.
Igneous rocks are derived from molten meterial that has

cooled within the earth's crust to form aggregates of minersls,
such as quartz, feldspar and mice. Granodiorite and diorite are
varieties of igneous rocks rich in calcium, moim' md iron.
There is & significant assoccistion between igneous rocks and
meny ore deposits. : :

A fold is = bend in & layered or bedded rock, such i:
mglo or limestone. ' : : il s

' An sntioline 1s sn up-srched reu," which is sonves upward. '

It is en upfold or arch in layered or bedded mku;

An "antielinsl roll" is = small irregular fold superim-
posed on & larger structure.

4 syncline is s down-arched fold or trougch formed by
rock beds. It is s structursl basin.

A feult is & plsme of bresking in the rocks of the eerth's
erust, along which one side hes moved with respect to the other.

A fissure is & persistent ecrsck or fracture in the rosks.
Generally little or mo movement hes occurred slomg a fiasure,

Sulfide ore contains valuable minersls mede up of a |
chemical gombination of verious metals snd sulfur. The originsl

or "primsry" deposition of most ores 1s in this form.

Oxidized ore is in the upper, shallow mwuoh of sn ore
deposit where ﬁu primery minerals have been subjected to the
action of surface (lgorpm) waters carrying ozygm,.. it accurl




in that zone in vhiéh sulfides have been altered to oxides
snd ocarbonstes. In this process migrstion, re-presipitation,
snd enrichment of certain valusble metals may ermey not take

place.

GEQL

The ioa# proauaizva part”ar the Tombstone distrist,
which insludes the ares in which this proposed project is
located, occurs 6» the north in the so-salled "Tombstone Basin®,
end only this subdivision of the district will be dissussed here.

The Tombstone structural besin oecurs 50nta§h end Just
south of the City of Tombstone, where it 1is asbout & mile wide
(east to west) and at lesst two miles long. Ths rock structure
of the basin is that of sn unsymmetrical synclinal feld thnt
: plﬁnstl seuthona@.rly in its northern half, ‘

~ From the standpeint of important ore naaurrdnco:; thn :

vroﬁku rorning the upper pert of the basin are: 8 R

Local Neme Kind of Roek Thickness

" ‘ s
Shale Shale & -ﬁhordlnntc limestone 3000 rt. plus
Blue limestone  Limestone : 20 to Lo fv.
Hovsoulite | S1lieified shale & limestone 55 to 70 ft.

Keeo limentone Limestone 3000 ft. plus

The most favoreble beds thet ssrve as hosts to ore deposita
are neer the base of the so-called "novsculite” sand in the upper

_ part of the Blue limestome. Other beds in the novesulite as well
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&8 thin limestone beds in the shale series sbove the Blue
limestone are also ore-bearing neer strong fissures Much of
the production has come from a 200-foot thickness of beds that
includes the horizons Just mentioned.

The povaculite is thin-laminated ‘and thin-bedded. It !.a

apparently & group of shsly and siliceous limestone beds snd
conglomerate lenses thet have been variably -naezrm end mt:«?
morphosed to give a brittle silicecus roock that contains lnmu
snd beds of unmplnot limestone,

The Blus limestone is medium teo thin-bedded and exhibits
& chsracterigtie g:?a:Jbluo eolor both on the surfsce end under-
ground. The upper portion of the Blue 1imestone eontaing an
abundence of fossils. ; : *

Overlying the Blue limestene is 25 to 35 fest of shale,
~snd above this is a 10-foot member of blue-gray ronnnbowing
limestone known as the "l0-foot linutam" This horizon contained
some important ore bodies. . :

Overlying the "l0-foot Im.tem' is snother 25 to 35 feet

of shele, and sbove thh shele is the no-tcllod "&=root unnem"
mm horizon ulno contained some ore deposits,

m Tombstone basin is a major lmlzml fold upon vhlch a
seories of ninor folds or "rolls" have besn -upwinpouql. sm
aarrugnum run normnst-nuthmt, end mush ore wes deposited
in and near them. Ore bodies sre coamuonly in antiolinel e‘ant,,' :
but they may extend down the flanks of such folds, even into the
adjacent minor syneline, | | _ ‘

The Tombastone basin is rifted bi n‘tﬁp fissures thet trend

northeasterly. There is a series of these, with the atreggut ones
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somewhet regulsrly np_uid &t intervals of sboatksoo feet,
These flssures cut the sorrugstions, or rolls, sand are believed
to form the c‘hannilﬁn that introduced the primary minersliza-
tion. 4An Individusl fisswre zone consists of @ mup of elose~
 spaced, steep-dipping fractures. They are not always conspicuous,
but there is little doubt regerding their impertence. .
The Tombstone basin contains & third element of geologic
importance. This is & group of steep dike~filled faults that
trends & 1ittle east of nwth and is o prominent feature of the
ore~beering ground on the mnerth. In general the dikes renge
from 5 to 25 feet in thickness snd eppesr to be mnrmly per=
-htoat. They sre ecomposed of grsnodiorite to dioritie material
thet in places is heavily sltered to keolin (s variety of eclsy).

These faults and their contained dikes are crossed by the
ore bodies on the north that follow the suberdinate fold corrugs=
tions with northweaterly trend. Although the dilke~filled rmlt_t.
have s small downthrow on the west, most of the ore deposits per-
sist across them. On the other hsnd, the unormut‘ member,
called the Tribute dike hes more substantial movement, possibly
sround 100 feet, and to dﬁz. only & 1ittle mineralization hdi been
found beyond 1t on the extreme northwest. However, Very few mine
workings enter this ares, snd the Frankovieh-Smith project hes
been designed to oxphr- within and neer it.

The r elative age of the dikes and the ore bodles is &
matter of somsern. The faot that ore bodies :cross the dike-filled
faults with little or no disturbence suggests that the dikes are
older then the mineralization. ; Alse, parts of the Tribute dike
carry minute specks of s peeouller type of iron oxide that has
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formed in pl.uc fm 8 mm wlf“' ulnornl. ¥Yoreover,

ore bodies increase in size ‘t thpy approach the Tribute dike
from the southeast, snother feature that suggests the pre-
minersl sge of the dike. On the other hand, the Tribute dike
earries angular chunks of minerslized rock, md in this ulpni
appesrs to be cloarly lster then mineralizeation.

Thus the evidence is contradletory and points to compli-
cated rolaﬂm. It is judged that the d:lko-ﬂlh_&?faulm were
in existence prior to primary mineralization end that later
movement ocourred slong them, teering off chunks of ore snd
mashing them into the dikes. 0;1dutxm. onr&ohuonﬁ. and migrating
supergene sclutions further compliceted the history of these
famous deposits.

Lnf;cr faulting occurred on other fault plenes, but theae
are mostly in purts of the distriet away from the crck of prqﬁoﬁt
interest,

: It nhpuld be noted thet where an ore body follows & plrtih_ .
‘suler bed snd this ore bedy 1: faulted, two aaparntcd :ognoats or.
ore are formed. Likewlse, if & favorable bed be faulted before
mineralization, snd mineralizetion later seeks out and deposits

~ore in each part, then we alaso have twe atparétod segments of ore.
Consequently the practical lh!nspmh- is essentially the MC.
provided that ore is dqhelltod.ia both segments, regerdless of

the relative ages of faulting end n&nnr:lltatian.

Purthermore, such r.w. do not necesserily d:lvido the
ore body in half, regerdless of their relative age, and the seg-
ment to be sought may vary maﬂy from the size of the known
segment .
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There are few outerops in thé'iroa of interest, and
here the surface geology and minersl showings are poorly dis-
pl&ycd baeuugc of & ecover of seil, younger gravala, @nd vege-
tation. Farthor north, inside the eity of fbubaton». there is
littln to be meen of the geology.

ORE DEFCSITS AND PROVUCTION

, Thor0 tro e number of kinds of ore d.polltn the Tomb-
_stone distriet, iucludxng those with suhntanticl oaounbn of gold
and other valunbli a.talu: ‘however, 1n the pr«annc ares of inter-
est we are concerned with oxidized bodies of silver ore thnt are
found slong rold serrugetions thet trend northwesterly, with
possibly minow afflhooss alcng fisaures.

These ore bodi.n have the form of warped qnd erooked
planks ingornod irregularly along bodding,plnnoa q:‘sa- favorable
host répks. ‘Thuy péctdr'hho_iétiolinal erests of tui,ninnr’roldo.f
but they commonly extend down the flanks of ;hsqc folﬁa. in pleces
even inio the adjacent synclines. Thers éppccr-'ba'b¢ a tendency
for the northeast flank of & minoy snticlinal fold, or "roll" to
be the favored sxtc for ore dsposition.

. The orests of these rolls are inclined upward toward the
northwest and thus ecarry the fnvnrnbln zones up toward the ourrcco
ns' they approsch Tombstone. Near the :outh sdge of the clty ore
is found under shallow cavcr, but bedrock is dropped down on tha
northvnnt side of the Tridute dike snd fevorable beds poraile on
te tht northwcst, to be tvuntually cut Qrf by the cveltun -urfaot o
' andornonth the elty.



Two ctruttgraphio horizons carry most of the ore, al&hough
tthar ‘horizons :zlso contain 1nportuns bodies in certain platoa.
The lower horigon is at or near the Junﬂtian of the Haco lime-

\steun~nhd"thb ‘novaculite. The ‘other is in the Blue lxupatcnn.

whose base 1- some 60 feet higher, but the top of the Blus lime-
stone apptar: to be preferred. Other pleces are in the flafﬁco§;
limestone” and the ‘6-:«9# limestone" horlsaﬁs above the Blue
limestone, sand within the novaculite below the Blue limestone.
In some locallties both the novacullte-Naco conteot end
the Blue limestone ere minerslized, although it is more common
for only one horizon to be ore<besring in s particular place.
It is the writer's opinion that the Blus limcstons is the more
productive horizon.
The ore bodies in mad near the antlelinel rolls are ssso-

- oisted with the ttnty fissures of northessterly trend mentioned

in & foregoing section. 7These cut smcross the fold aorrugaeions,
snd offshoots of ore may follow out along them. In other parts
of tho'aictrtoé fissures of this type carry important vein-like
bodies of ere thet cut through the overlying shale.

In the stopes réou *hich ore has been extrested in end

- mear the Vizine clalm 1t has been mined out so thoroughly that
_there 1s absclutely nene left to examine ahd'éoucrihc, Also,

unfortunstely, the published deseriptions sre scanty snd lesve
much to be dnuirod, Apparently most of tht‘éft was thoroughly
oxidiged, slthough residual spots of gnlana (lsad sulfide) may
heve remained here and there. A brief remerk by Blske states
thet the ore was stretified, This implies oxidation snd re-
working by ground water with deposition In ceves possibly formed
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by the oxidation of bgﬂ&ou'afvaulridia.v.?hi writer would sus-
peet that there was only a moderste lnount'dt lateral nlgr;tian;]
by these enriching solutions because of the precipitsting setion
of nearby csrbonste-bearing rocks. It is also likely th@t ﬁhﬁ.l~
ore was porous sud relatively light tn'wnighb. possibly mesnsur-
ing 15 or meore cubis feot to the tom. |
Information concerning early production (1877 through 1907)

1i‘rtthor unsstisfactory from & number of staaapoin&t, - Un the

| 6th0r hnud. Arizona Bureau of ¥ines Bulletin 143 gives & good

statisticel ploture from 1908 through 1934. During the latter

' perioed some 600,000 tons of ore were produced with a teotal inlu.

of sbout $8 milllon, or an e;proximete value of #13 per ton.
¥ine extraoction for thii more recent period wes at the aversge
rate of sbout 22,500 toms per year, Thb lergest production was
in 1917 when 57,474 tons were extrasted. This later peried
yielded lov;grada ore from despor gzones and arees other than
the area of prosent interest md will not be further discussed.
The entire production (1877 to 1936) wes about $37 millien. ,
The Tombstone az.urznu yielded =n early production of @28
million from 1879 through 1907, as listed in Bulletin 143, and

‘Blake rwoar&s & production of over $7 million up to January 1,

1882. It is this esrly period, up to 1890, in which we are perti-
cularly intorantud. bosauno iv appears that mining Qn_thbinarth
wes corried on thnn :
The true vnlue of the early preduction is lnposaiblo teo
sscertain, becsuse, as we are edvised by Church, some mines re~
ported only their net, wherees others reported a gross value,
Church #lso states thuﬁ 15% should be added teo tha‘thun of takly
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~ production becsuse of losses incurred by use of the m-
mlgmuoa method or silver ané gold recovery.
~ The grade of the early, rich production is ilnb impossible
to asoertain, snd we cen only make certzin guesses. From 1879
through 1866, Bulletin m}npwtl @& production of about 19
million dellars. If we assume a tomnage of 60,000 tons per yesr
(somewhet sbove the meximum retes of 1908, 1916 and 1917) for
8 yesrs (e totel of 480,000 tons) then the sversge grade figure
1s about §39 per ton. On the other hand, if we tske the listed
produoction of #15.5 million totel for 1879 o throuch 1883 we
obtain sn average grade figure of sbout 52, using the same
tonnage rate. The writer belleves that this rate is far too
high for the very early years md that an average value of the
rich ore pfobably was arouwnd §100 per ton or somewhat less, with
the velue almost entirely in silver in the ares of interest.
S8ilver sold for $0.99 te $1.20 per ounce between 1877 md 1&86;
whereas its present merket price is $0.9137S.
| Blake gives & yleld of #526,717 from the Vizins up te
January 1, 18062, end Bulletin 143 reports production of unstated
smount by lessees through 1890, The tonnage that yielded the
- $526,717 is unknown, but it wes produced in three years snd pre-
sumably wes not less than 7,500, On shis sssumption the -ém had
& temor of about §70 per ton. e i
Approashing the problem in snother way, Tombetone ¥ill and
¥ining Compeny is reperted by Blake to have produced 32.7 million
in 24 years (wid-1879 through 1861). This was trneaé in & ton-
stemp mill (Bulletin 143, page 41). According to Richards
-« ("Textbook of Ore Dressing”, 1909, pege 13L) capacity renges from
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2.5 to 9.02 tons per stamp per 2 hours. Considering the long
end tmpannivo freight heul for econstruetion materisl, it is
likely that a light mill with lower cupsaity was eanatrunt.d
in 1879. Assuming & cnpaeity of 3 tons per stemp, or 30 tons
per 2l hours equals about 10,000 tons per year or 25,000 tons
in 24 yesrs, then a velue of about $110 per ton is indicsted.
At & cepacity of 5 tons per stemp per 2y hours, & velue of about
472 per ton 1s indiceted. The Tombstone Mining end Rllling
Company probably tronccd ore tren the Toughnut and Lucky Cuss
minerslized zones. In 1880 this oompuny had mother mill of
20-stamp ospacity aveilable, so the tomnage milled may have been
greater, snd the value per ton less. (Ses Bulletin 143, pege L1.)
The Toughnut ore sone 1s nearby to the south of the Vizina,
The ebove gives only & ecrude estimste of the posazbl;
renge in 5rado'or‘thc_rauhorvarcitaﬁ%hln gouiral gree. It will
be noted thet it is bassed uﬁ sertain assusptions rather than facts.
Nov.rthnlngt, it sppesrs that richer ores rether than low=grade
were mined in the esrly days from within md neer the sres of
present interest. |
The size of some of the largest ore bodies in the "rolls"
is known epproximately. Judging by the few meps aveilable, in-
cpootzuu of some of the old stopes, and znramuntien.gainod raun» »
chnrah'- artiecle, tho fblloviag epproximate dimensions sre indicated:
In the Test Side end Sulphuret ohm. an "mtiollnn ore

'bodr is sbout 1150 feet long snd up to 100 taat v&do' This pos- '

sibly contsined sbout 50,000 tons.
The Vizine-Goodenough enticlinel zone has been developed
for about 700 feet southesst of the Tribute dike, snd nesr the
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dike the roll hess b#.n mined for a width of 150 feet. It poa~

sibly conteined 100,000 toms. 4 part of this made up the three
years' production from the 71:1#3 elalm mentioned in Bulletin 13,
The Querry-Toughnut roll in and nesr the Toughnut claim
wee productive rer.a atrike length of 1900 feet. It conteined
possibly 75,000 tons of ore.
The Glrard roll in and nesar the Toughnut clsim possibly
econteined 75,000 tons of ore. :

The foresgoing give some measure of the sigzes of the 1nrgor

bedded deposits, in sddition to which therevere many smaller ore

bodies.

From the above it asppears that targets of about 25,000
tons of ore with s gross assay value of sbout §75 per ton is
what ocﬁlé be ressonably hoped for in the somewhet restricted
area of interest near the Visine sheft. ithether ore of this
amount end value exists and can be found will depend upon the re-

 gults of spesulative exploration.

Thn“ﬁroporty groups in the srea of intercst sre shown by
verious colors on ¥ap No. 1.

Oniy the Visine and‘!ountnin Meid claims (eolored blue) are
presently 1nn1ﬁncd in the proposed Pr-nkovzqh-anith project.
These ¢lalms aggregate 37.4ly eores sud inelude = length along the
Tribute dike of about 1100 feet., This ground is in e position to
cover & possible extension of the Visin:-ﬂoodinough ore~bearing
zone beyond the dike and possibly other, as yet unknown, zones on
the north, Southesst of the dike there is a promising section
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northeast of the Vizine stopes. The two claims do not cover
possible extensions of the Toughnut zone. : |
The Vizins patented mining oleim is owned by T ombs tone
Development Gompany, which is controlled by Newmont Mining Uorpers-
tien. It is presently leased to Frenk J. Frankovieh of rhoenix,
Arigzens, for & périad of three years, expiring on August 31, 1962,
with an option to extend it for § years. The work requirement for
the first year is 1000 feet of diemond drilling. The peried for
acoomplishing this wes extended fér five months to Jenuary 31,
1961, This work has been ccmpleted. For the lsst 16 months of
the initial optlon period, sn expenditure of $3,000 is required.
If the lerse be extended for five yeers, then a minimum of 100
.lhifhl of work per yesr must be performed durlng this liétnd-
period., Hoyalty 1s at the iat;é of Sf for ore giving "net returns"
qtktlb poitaa er less) for ore giving nat*veyurﬁa d? ev§ra$3O %3
per ton the royalty is 10%; end for vslues between $10 n#ﬁ Qse
& sliding scale of § of 1% for each dellar per ton inoresse in net
‘rcturn- is provided. Part of the City of Tombstone aié:'upau thé
Vizina elaim, snd ore in this ares 1s known to be shallow. There-
fore it is important to noﬁcAthne certalin surfece rights included
in the originel patent are excluded from the lease, snd these
exclusions are not set forth in the lease document. Also excluded
are verious rights esrlier conveyed by Tombstone Development
Company, spparently having %o do with residentisl snd business
plots, and these also are not set forth in the lesse document.
£ further point to observe 1s‘thatatho Vizina lease cen be assigned
to & third perty (sush ss & Frankovich-Smith sorperation) only
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after Nuum written -m from emnom mulep-m
cupmy. : ; |
The ggm& Haid pazmtid mining cleim is owned by

the City of Tombatone. ¥hat portion of this olah'»‘lying bo=-
nesth & dayth of L0 fest boiow surfese is lessed to Hr. FM&

J. ¥rankovich. {so-canlled lease No, 1.) A copy of this lease

has Mﬁ yot bean made svellsble to the writer, but ir. Frankovich
has orslly stated smt‘em following ere its téun ‘

If not forfeited, this lesmss runs for sn wnlimited number
of years. ‘ ' : | |

There is & minimus annuasl ronlny pnmm of 500 per.
yoar after the first 18 months. This is due in Hay, 1961.
‘Therefore the leste is deted about November, 1959. \

' We sre advised thet the work rtquiﬂmt hes Mn PR
.phud m that this was satlisfied by en auptndnnm of uv-ml
Athoutwd dellers on the nesrby Visine el . |

There is & royslty of mi of net smelter returns.

The lease does not include the first 4O feet below surfacs.
Presumsbly the owners of this upper block (sxeept for strests,
allcn. end unconveyed meah) are owners of residentiel snd
business yrovwruu m the city of Tombastone. . A

The City of Tombstone does not warrant the title nor the
meyor's euthority to lesss the olsim. (&u the resume of the |
Uity of Tombatone lesse Ho. 2 on & tcnmtns m&.) '

Very likely ;uhua 1isbility insurance 1s 8lso r«mim.
snd the 1ouo ia probebly auimm.
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In the exploration snd dnvnlhpnunt of the Visina end
Mountsin Mald clelms ¥r, Frasnkovioh is nssocinted with Trsus-
world Rescurces Corporstion under the terms of m undated letter
sgreement epparently confirmed and scoepted by Frankevich in
or sbout Ostober, 1959. This corporation is ne longer setive in
the exploration and develcpment of these claims, but it presently
retains & 50% interest in the lesses md the proceeds from thelir
mining, after dedustion of operating expenses end payment of
royslties and other obligetions. FProfits are not to be rein-
vested in other ventures.

This letter sgreement also includss the Toughnut eldm, but,
inesmuch se kr. Preskevich wes unsble to obtein & leuss on the
Toughnut, this provision is inapplicable. kowever, should such
8 lecss be cbtalned in the future on this promising ground,
Transworld Resources Corporetion would no doubt oleim & pertieci-
pation under the agreement ss it now stands,

In & somewhnt indefinite way, the lstter sgresment slso
provides for participation by & third party, ss follows:

In the event equity funds are contribused
by third persons, upon such terms ss shall
be mutually sgreed upon by the parties hore-
to but with or without sdditional scontribu~
tions by the parties or either of thea, the
inteorsst rems in the partices after =
tllowing for the interest soquired by sush
third persons shall be ellocsted proportion-
- ately between the pertles hereto in secord-

nwu:c with thelr rospective percentsge inter~
|KATH . : & ‘4

In & letter dsted December 9, 1960, Trausworld Resources
Corporation gave en option to Mr. Frankovieh for 90 days which,
if exerolsed, would get T.R.C. out of thc pintur- except for e 5%

_retealined Interest, ss follows:
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1. 4 cash -ptjuut o T.R.U. equal to its
direct cost in the project of $19,257.11.
2s TJR,C, to retain SS net oarried mt&rbﬂ.

The velldity of mining leeses grented by the City of
. Tombs tone on ground owned bY the municipslity has been iwuni- ‘

geted rnr ¥r. Prenkoviech by ' Bubu law firm, Its opinion

based on » copy of the City Cherter is that the loaua pre
valid. cornmcﬂon of this opinion by snother lnf rxm -i&ti,

not be mnpmprhkt.

1. So=called "City Lesse Ho. 2" 'mm_mi ai_;ahitmutl
blosk of ground lying to the north end west of the Vizins and
Hnmﬁin Nald that 1s owned by the 0Lty of Tombatone. On Map
Ho. 1 this ground is colored apple gresn end most of 1t lies to
the north beyond the map. This is lessed to ¥r. Prankovieh
under date of Jenuary 15, 1960, snd sertain of Sta terms are
noted, & followss . ,

8, "Lessor does mﬁlko any representstion or

 warrsnty es to mnmp of the minersls be-
neath the mﬁfun of any pmm of the seld
4.-.:-1»4 ares m makes m warranty or r-m- =
nntaua reletive to hh (sho meyor's) mmnrny
to lease the same to Ion«.......“.
b. The lesse is restristed to ground whose top is
L0 reet below the surface, A T
o« Mr. Frankovieh mist provide public 1iability tn-
suresnce in ﬁw mount of not less thﬁ @150/_306.'@0.
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Mr. Prenkovich hes the right to azsizn the

leese without obtnlnlng‘ permission.

The royslty is 10% of net smelter returns.

It is required that work costing 216,000

be completed within epproximately four months
after 60 days from January 15, 1960. Thus
the completion date was about July 15, 1960,
but this work wes not done snd the lease was
defaulted., Apparently the requirement gould

‘have been performed on nesrby c¢lsims (net

necesserily those covered by the lesse),

‘snd this work was performed later in 1960.

Hed the requirement been completed at the

proper time, then the lesse would have been

. vlid for 18 months, to July 15, 1961. After

this i&mn&h peried, 8500 was payable, with
500 required snnually theresfter se minimum
royslty.

- Where the City of Tombastone has conveyed ground

to third parties, & pro-rata alloutm of mr-'
slty puunu is set up.

City Lesss Ko. 2 covers ground outside of the area of
present interest. But, iﬁnununh as pcrt-ar it borders the
Mountein Meid claim on the northeast, lt ns.ght have some future
velue to the Frankovich-Smith projut. |



~ 2. The so-called indrade-Frankovieh group is on the
east and 1s colored orange on Map No. 1. This is composed of
various claims lessed from third parties and of unpatented
claims located by lr. Frankovich. The terms of the assoclation
of Hr. I-‘rn'nko’viuh with Andrade, et al are not known to the writer.
This ground is not uxolzukd in tho !‘nnkw:.ch-mm project, but
note should be taken of two promiung areas in this claim group
consisting of the southeasst half of the Survey mining elaim ‘n.nd:
the northeast half of the Defence mining claim.

3. The Youghnut and Vest 8ide patented mining claims are
owned by Tombstone Development Company, which is controlled by
lewnont ﬁining'ﬂorpwwioa. 'I’hun' claims, particularly the Toughe
nut, contain promising ground along and xianr the Tribute ‘dth.

At proiont they are apparently not leaged.

4. Mr. Frankovich sunu that he owns a m-quwtor
interest 4in the Int’rvmr pﬂmﬁud d.n,ing ohm md ean obuin
& lease on the remaining three-guerters interest. This claim also
hae mmiung ground along the Tribute dikq.

Two mpnlm have been conducted by Nr. Frankovieh at v
Tomb s tone dwtng-roiuht iura'en the theory that rich ore d;puut
occur beyond the Tribute dike at chnuow atpth wh.ro the favorable
beds rise on ﬁho northwest.

1. ‘he Frankovich-Andrade project consisted of drilling
some 17 diamend drill holes for a total of about 3,600 feet in and
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~ near the Pefence mining c).du, oonumung Nﬂ aru.uns pltmm
%o eho aouthuast across the projoottd tr¥end of the Luelq Cuss
ore-bearing zone., No ore was found, and it was impossible to

" correlate small, lmportant structures from the kind 6f informa-
tion obtained. ¥From this work it was concluded that exploration
could best be carried out by underground driving ,mprrshm’ntad by
subordinste dlamond drilling.

2. 7The Frenkovich-T,R.0. 'proj_opt was next eaér_!.o'd out by
Mr. Frenkovich in assoclation with Transworld Iiuourcoa Corporation.
This work consisted of driving a arifs qbnut 240 feet along a
promising flssure, with additional raises, sublevel drift, and
diamond drilling. This driving toilo‘id :'nm'_thpast fissure (called
ﬁha Bonanga fissure) across an a_h_uclmal fold, nhigh was produetive
southeast of the fault, through and near the novaculite-lNaco lime-
stone contaet. The work was conducted along the northwest side
of the Tribute dike and about 76 feet distent from 1t in an area
opposite the large vzzm. us.niuuud area in the novaculite snd
near the Naco. The depth of the driving was shallow and varied
from about 70 to 100 feet below -arfaoo. Four dhmd drill holes
were angled up to the northwest and somewhat away from the fissure,
tut they did not reach the 5lue limestone. They did go within 1§
or 20 feet of the erosion 'lﬂ‘fl“- {See Hap No. 3). ' '

The program was un-dbniynd to tnt a p!'oluina ares,
but only small lenses of ore were found near the upper contact of
the laco limestone. Assays ‘of 227 to 350 ounces of silver per ton
are reported by Mr, ?rmkovich from these mll showings. ' The
drifting was mostly in the Vizina olalm, but the last (northeasterly)
45 feet entered the Mountain Maid claim. Although this work did
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not o:huﬂ the m-bnrina possibilities of the immediate areas,
1t did rule out a large ore body on the northwest side of the

Tribute dike that would bo a correlative of the big Vuma-aoodonouah

deposit below the Bluo unntono. It did not ruch and test the
very promising Blue nuno_nc.

EXPLORATION PRASENTLY PROPOSED

Jir. Frankovich now proposes that oxpzonuon be earried
farther to the northeast to teat the so-called Bonanga tiunro
near the top of the Blue lhnttmo northwest of the Tribute dike,
and pcnibly also to explore the same hortnn cmxthtut of the
fault. This 1s the essence of the Frmkwlch—&aﬂh prcjoct.

DISCUSSION

Recent work has demonstrated that the Tribute dike-and-
fault of fsets the favorable horuoxia a substantial amount, not
yet precisely determined. This has the effeat of displacing the
Nseo contact, the anticlinal fold, and the Blue umutom dowh-
ward and to the northeast on the far (northwestern) side of the
Tribute dike-snd-fault in the Visina avea, thereby protecting
the Blue limestone from being eroded away in the viecinity of the
Vizina shaft, The ea-puum’ age relations of the dlke-and-fault
and thur influence on the mubh positions of ore body segments
have already been dinmnd in a femma section,

The finding of mn lenses of rich ore on sb,o northwest
gide of the 'rﬂ.buho dike dmtrnu that ore-bearing solutions
ware active on thia s!.do of the am in the area of interest.
The so-called Bonanza t:.uurq was aburud by the writer %o be
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somparable in sppearance to other rhmnc}an‘wiﬁcé with
‘ore in this general part of the Tombstone district. Also, the
anticlinal structure found northwest of the dike 9rovzdoa the
usual environment for ore awo-:ltian near Tombstons, ' ' :

o Furehnrnore, study of avallable 1nrcrnatton on the ogcur- g
zonnq of ore bodles at Tombstone rcvonla ghst tha Blu. lillatans‘
particularly near its sop, is the favored host ror;uru deposits.
These most commonly occur on the northeast flank and near the
crest of anticlinal rolls. It is 1mportant tb note that tha'Blun
limestone is probably eroded from the enticlinal erest northwest
of the dike in the Vizina claim and that any RAndsuiia bl o eroded
from hers could have sup,.lied a aoﬁrﬁo‘zor secondary enrichment

. of silver down the flanks of the arch,

Therefore the proposal to continue the 100-level drift
some 300 feet farther to the northemst vo follow the Bonanza
fissure into and across the Plue limestone on the northwest side
of the Tribute dike is warranted .na 1- appruvod by the writer,
This ares is marked "X" on Map Ho. 3. ,

However, it must be particularly noted that if ore be
present in this nroalit ia 1n-ida th§ Hountain Inid‘elaﬂn at very
shallow depth and may be ynrtly ulshin the 40-foot near-surface
block excluded from the Olty of Qtlhltcna leases. Therefore
» stspa should be taknn to 10&:0 Shsn upgcr bloq; in the area or

1atnrolt. ST b | : i
- As & preliminary utop,’iﬁ‘ ?rankaviéh has proposed drilling
& hole up from the 1l0U-foot level to cut the Blue limestone on the
southwest flank of the anticline near the Vizina shaft. This is
prau&iing'btcauao of reported mineralization oaceuntc#ad in a



cdnapéoi izmediately above. Hovnrthbllli; tho drxlling of :
“thla hole should be deferred until nur-aurrau property righu
have also been checked for the Vizina claim, from which the
lease states that exclusions have been granted.

The proposal to explore the Blue limestone southeast of
the Tribute dike in the area marked "Y" on Map No. & 1s approved,
but in the writer's opinion this is less promising than Ares "X*
because the oeccurrence of ore in the Blue limestone immediately
above ore in the novmauh is much less common near Tombstone
than the occurrence of ore in the Blue limestone alone. This
section of ground is also rather shallow and 1t may be necessary
to obtaln leases here in the 40 t_uf ﬁélow surface,

There are several ‘pimbhu ‘releted to the shallowness of
possible ore in the area of interest. One is that 1t may be eroded
off and not exlst as we &0 farther néithwuhrly under the town,
The other 1s the problem of possible demage to residential and bus-
iness structures by mining at shallow depth.

It must again be pointed out that exploration of thia kind
is a spaculative venture. To be nndarsakon, eontrol of the prom-
ising area muet be secure, and the reward, if the search be success-
ful, must be substantial,

0OST OF PROGRAM

Nr, Frankovich and the vﬂ.hr have made the following
tentative cost eatimates rm' oxplwnt!.on noﬂh‘nt of the Tribute
dike to reach th. target ucg in the Blue nnuim.



Time

Required
' ‘ 8 inokt

4 weeks

- 10 weeks

4 weeks :

' 26 weoks

Kind of Work  Abpres. Oost

Recondition Vizina shaft and drive
200 feet of exploration drift ¢ 15,000
 Drive an addﬁiongl 100 feet of Bl
expioration drift e 8,000
Drive 8 ralses for a total of 200 feet 6,000
6 Dismond drill holes for a total cr i #
1,000 feet 3,000
Manager's salary, 6 mos. © smso G Y el
Payment on Mountain Mald lease due el
in May, 1961 500
Industrial Tisrante P T R
Miscellaneous & contingencles 4,000
To buy out T.R.C. if ore is found _ 19,387

POTAL OF esciioane & 59,287

If §70,000 were contributed, then nearly §11,000 would
be left over and avallable for exploring the Blus limestone south-
aast of the Tribute dike in area "Y",

 The position still retained by Transworld Rumn'nlo Corpe

: ontlm should be particularly noted. At present it 1s entitled
to 50% of the proceeds from mining in the Vizina and Mountain
¥ald claims (snd perhaps also in the Toughnut, if this olaim be

leased).

The T.R.C. lntereat (except for a retalned 5%) can bc

purchaged for $19,2567.11 on or bttoro about larch.m 1981, but
this would be ____gm the Funknviebusazth upmstim projut
ecould dctom&m the value of the ground, as pointed out in the

foregoing section of this report. In the wnuﬁ's opinion, an

@ edvence payment is not warranted for a project of this nature,

and an extension of the T.R.C. option should be obtained. '
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POSSIBLE REWARD

‘ The syocuhun uﬁm of the veature must be mpm-xnd.
es 1t 1s spparent &hat success is LY no means assured. ¥ith
these points continuelly in mind, we u&gh&}inqnxm 88 to the
possible rewsrd, should the exploration work be successful.
I our target e silver ore with & velue of §75.00
per ton, then en spproximste snelysis is a8 follows:
£ 75.00 gross velue
Less - 12.00 suipping & trestment

$3.00
Less -~ _0£.30 royalty

, 56470
Lesa ~ 10,00 mining cest

470 J
l.ean - '2.&‘ T.%.C. royslty

$ Lh.36 Het
‘ ‘ For an ora body of 25,000 tomns this possible ruwerd
would smount to about $1.1 millfca before taxes «ad other roy-

rliles to‘prmbna. _An ore bedy about 250 feet long, 10U feet
wide, snd 15 feet high would contsin approximately 25,000 tons.

| -nmm,.m&um

The writer recomsends that whe projoct ve m:’tnkmg
but ga_l_z_gmviﬂw that:

- ds ‘The optlion to bu.j; out.. the T.R.C. intsrest be
extended for st least alx months. : ‘
.2, Teases be acquired and possible damege liabille -
' tio‘ h- assessed Tor the parcels abovq".;lgﬂi feet
depth from surfece in the sres of lntdréat in
the Mountsin Mald olaim.,




5. Further legal advice be obtained regarding the
validity of leases granted by the City of Tombstone,
4. The exclusions from the Vizina lease be determined

and additional lesses be acqhi.rcd where needed.

In addition, the default in City Lease No. 2 should be -

mod and this ground included 1n the projcet or al}. or bhn Guy

of Tombastone mining titles nhould be «muma m one rovind
lease and made a part of the project.

in order to seecure other exploration targets, md thereby
incresse the chances for finding ore, gconsideration might be gilven
to obtalning additional grogmd; but this would, of course, roqﬁiro
more nmneins. Such pruhms g’rmﬂ would be (1) the northwest
nalf of the Toughnut claim, (e) the nartmut half of the Dofence
clalm, (8) the Intervener alain, md- {(4) the West Side claim.

Lo Lot

B, W rsxmm

Scot tadale , Arizona
February 15, 1961



THE ACCOMPANYING MAPS FOLLOW THIS PACE

Maps Nos. 1 and 2 are based on plates

contained in Arizona Bureau of Mines Bulletin

No. 143.

On Map No. 2 the horizontal projections

of ore bodies are shown in solid red.

Map No. 3 has been kindly provided by
Mr. Frankovich and is based on his mapping.

Ore body outlines are shown in solid red and
are only approximate.

Figure L 1s e section along the Bonanza
fissure to show the relation of the favoreble
Blue limestone to the sheallow block excluded
from the Mountsin Mald lease. The data for this

section were also furnished by Mr. Frankovich.
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E.N. PENNEBAKER

CONSULTING GEOLOGIST =
P.O.BOX 817

SCOTTSDALE,ARIZONA .

May 17, 1961

' ~ #r. Robert C. Smith

<J00.

140 E. Lawrence Road
Phoenix, Arisonas

Cosr ¥r. Smith:

Concerning the water situation st Tombstone with respect
to the Frankoviehwamlth pro:'nn.

Bulletin Neo. 143, Arizons Bureau of Mines, publiahnd

in 1930, states that "Water is encountered in the mines
of the sastern part of the district st en elevation of

L, 120 feet sbove ses level" (page 7). In the present
ares of interest water would be expeoted at approxlantolr
this same horiszon.

“Exploration proposed by the Fraakovloh»ﬂnieh project is

near s ses lovel elevstion of about l,450 feet, some 330
feet sbove where water becomes a serious hazard. Useep
@xploration is not contemplated, and 1t 1s expeoted that

- any rich ores found would r.aain at rolativ«ly shallow

horigons,

1 have been underground 1n workznaa at about thias same
horizon (L,450 feet) end found them dry end dusty.

In my opinion, the cnnounSariag of undorsrcund aatar does
not enaaagor the pvadoct na now planned.

Yours very truly

. /eabc4watéé;ué%k~_\

Ee Re Pcnuobakor

EXPimo
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work is expected of American chemists. The presence of arsenic is
so rare in American irons that it is hardly necessary to mention the
fact that where it is present the precipitation with molybdate must
be made in a cold solution. My attention was lately drawn to thie
element by finding 0.05 per cent. in an iron sent out by chemist
L. for the purpose of comparing results by different methods.
My result on this iron was reduced from 0.180 per cent. to
0.152 per cent. of phosphorus by taking the above-mentioned pre-
caution.

To sum up, I find of three chemists working the acetic and citric
acid methods in list A, two are wrong. Of four whe worked the
direct molyldate method three are wrong, and the fourth has a vari-
ation of 0.010 per cent. in the methed as regularly worked by him.
Of three working the modification of the molybdate-magnesia method,
in which there is a large quantity of chlorides present with the nitric
solution when phosphorus is precipitated, all are wrong, and of ten
working the method so that there is only nitric acid and ammonian
nitrate present with the iron solution, nine are within the limits of
error.

THE GEOLOGY AND VEINS OF TOMBSTONE, ARIZONA.
BY WILLIAM P. BLAKE, F.G.8,, NEW HBAVEN, CONN,

THE mining district and the town of Tombstone are situated in
Cochise County, Arizona Territory, at the northwest end of the Mule
Pass range of mountains, inlongitude 110°, and latitude about 31° 40’
N., upon the right bank of the San Pedro River, from which the
town is distant 9 miles east. It is also 24 miles south of Benson
station on the Southern Pacific Railroad of Arizona, and aboat 40
miles north of the Mexican line. Its altitude above tlie sea is
4600 feet. The Dragoon Mountains rise across a valley to the north-
east, and the Huachuca Range similarly upon the southwest. The
country is open, without timber, and the surface, where the mines
are opened, is in general gently rolling, and accessible to wagons by
natural roads.

The first locations were made in the year 1878 by the Scheffelin
brothers and Richard Gird, the latter being well known among the
pioneers of Arizona as a surveyor and miner, who contributed largely
to our knowledge of the geography of the Territory in early days,
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when the dreaded Apache dominated the region. There are now,
probably, over one thousand locations or claims in the district, and
upwards of 2500 inhabitants.

The output of the precious metals, gold and silver, up to the first
of January, 1882, aggregates $7,359,200, and over §3,000,000
have been disbursed in dividends. This product is distributed
among the following-named mines and mills:

Production of Tombstone Mines and Mills.

Tombstone Mill and Mining Company,. g . $2.704.986 83
Contention Consolidated, . . s y 2 2,708,144 39
Grand Contra!l, . . ; 3 s s 5 1,050,875 3

Hend Centre. . . . . . . 2 ; 19].520 52
Vizina, . . R L 526,716 98
Ingersoli, . : 0 . . : . . 15,000 00
Sunset, . ) i . 5 . " . 15,000 00
Corbin Min, . . . . . : 40,000 00
Boston M, ! ‘ . . v ' 112,007 83

Ihiridends.

Tombstone Mil! xod Mining Company. : . . $1,100,0600
Contention Consalidsted, . . ) . . . 1,375,000
Grand Central, : 3 ¥ g . . F 600,000
Vizina, . . . . : . : i : : 80,000

This will suffice to show the importance of the locality for mining,
and to indicate at the same time the principal claims.

s

GEOLOGY OF THE DISTRICT.

In going from the railway at Benson to the mines the traveller
rises from the post-pliocene deposits along the San PPedro to a granitic
plateau.  The rock is gray and highly crystalline, and is apparently
eruptive. It weathers in places into gigantic rounded blocks and
masses, lving one upon another as it piled there by some Titanie
force, rather than by the gentle and gradual effects of irresistible
decay. This rock extends to within a mile or two of Tombstone,
where stratified formations oceur overlying the granite,

These stratified beds consist of quartzites, lmestones, and shales,
with frequent repetitions in an ascending series several thousand feet
thick, but all conformable and dipping generally at a low angle
from 20° to 45° to the eastward. The tossils which have been
found in the middle and upper beds; consisting chicfly of Productus
and evathophylloid corals; <how them to be Paleozoie, and probably
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Lower Carboniferane,  The lower strata are prohablv older. A cmall
shell, like Lingula, wconrs in the shales of the Contention mine.

In additien v the <omtitied  formations we find introsive por-
phyritic dilies cutting throueh the striuta ixuliwt‘imin:M.‘]‘\‘, nearly at
richt ancles and crendine approximately north and sonth, or a linle
east of nocth. This s the direetion of (he ceneral rift or breakine
of the ooy and oF the mineral VeI,

oy tbve o qites ) povtion of e distiiet, eov e s the elaime known
as the Ponghont, Cioodenongh, Wav-1 . Vosinn and arther<, erosian

b cxposed the ant Toppens edees of mane st s of lingestone, shiles

and Saimrtzites, T Both one <hade aned <osen] e aquartzite bods ape
of l]v"’;‘ searien, heins vy e vl P gt e toatare, with
SCILEH N S st T e ia e <tegeg e T T partieularlv, i
Aint-ihe sond vor Loand 1s moge engy thy s Yed s novacnline
or honestone,  To e 5 Pitsses inu-nwlll) (e nestone, appar-

ently feming beds ot <ilwions Testone, 18 i me donb, largely
orcanie in i oriei, and s oa v ey dine sedime i, tutad v different
from: the ty preat uarziees, with granulae stroetive, found in the
hicher part< of the <o of <tram, 1 evidently, in forming, acen-

minlated stowlv, hevand the infueno of crerent~, at the <ea-botton.

\n abundance of 1o pyrites in line crvatalline cenins, disseminated
Y}H'Hllg’l the ’;1_\'(‘1\ of this rocl . e oy idenee off e “l"\_r:mif' ortein
in part,ar least. This rock his spesciancapertaee from the fiet thie
the miiners in the Tonchung and € odenonsh elaims i i Aol
the chio P ore-bemrine Himestone, Tt s recrn b v e vy steatitiod
tor o thickness of bt THO (et and rest- apen o thiekdy hedded
dolonitie Tiestone below,  The heds above consizt of dark, black
or blue Himestones, and of (hick bed< of dark areilliceons shale,
alternating with bluek <ilicions shales for neaviv halt o mile to the
eaxtward,  The black linestones above the novienline are the ehint
repositories o' the heddod musses of rich <ilver ore, ax will he pres-
ently shown,

The whole series of beds in this central part of the district i-
thrown into folds, heing l‘--'_rnlftrl_\' plicated n a series of wave-like
floxures, the steepest and sharpest fulds beine on the northwest of
the Toughnut and Goadenough elaims ficing the granitic region i
that direction,  I'hese tolds may be traced, but with difienfty, npon
the surface, but dre best scen in the crossents of the mines and alony
the dritts.  In the open cut upon the Toughnut there is a wood ex-
posure of some of the heds at the erest of an anticlinal fold present-
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ing an appearance in section, alovg a northeast and southwest cat,
nearly as shown in the annexed drawing:

R
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Anticlinul jold.  Toughnut.
I. Novaculite—ander the limestone.
II. Limestone—bending over the novaculite.
1I1. Shales—bending over the limestone.

This little section is along the upper level known as the “ adit.”
It is directly below the place on the surface where ore was found
cropping out, mixed with soil and vein-stuff. At another place,
upon the western end of the Goodenough, we find a series of plica-
tions, up and down, at about the angles shown, and with rich ore
lying in the folds. These folds are not large, covering only a few
hundred feet in extent, but are beautifully regular and well defined.
As we pass up the hill, rising higher in the series of strata to the
eastward, the dip becomes more regular, and coarse-grained quartzites,
in thicker beds, take the place of the finer-grained deposits.

All of the formations named have not only been uplifted as de-
scribed, but have been much broken and faulted either at the time
of uplift or at long periods later. This is shown by the number of
fissures and lines of fault, as well as by the outerop of dikes of por-
phyry, and the dissimilarity of the stratified beds on either side of
them, and the disjointed outcrops of the limestone beds.

THE (ONTENTION MINE.
The chief fissure and ore-bearing vein of the district traverses the

Grand Central and the Contention claims. These claims were
located in a north and south direction upon the somewhat obscure
croppings of a dike of dioritic porphyry carrying ore, in, through,
and alongside of it. This location was mude by Messr<. White and
Parsons. The croppings were not remarkably well defined, consist-
ing of the porphyry and a confused mixture of porphyry, chert, and
quartz, with masses of porous quartzite alougside ; none of these
rocks rising high above the soil.  There was, livwever, a considera-

YoL x.—22
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ble discoloration of the soil by iron-rust along the line, and a liti.
diguing revealed good ore near the surface.  The harder parts of th
dike were the wost prominent, and it divection governed the divectiog
of locution of the elaim. This dike varies in width from a few feet to 50
feetor To et and dips to the westward atanancle of from 537 to 65

Iteatsindiseriminately theoneh shales,gnartzites, and limestones, and
Is evident voob deneons origin. - The contact, however, with the
abutting edoes of the disrupted beds is not always marked by anv
great chunge in” their appearance or compaosition, though in places
there i< obscure metamorphisim, pmpregnations of sifiea, and some
modifications of <tracture.  The dike itself has a distinet vertiead
lamination or structnre throuch most of its substance, and is uiore
or fess penetvated by veinlets of quartz.  In some portions it is
highly crystalline and nearly barren, and in others consists chiefly
of a feldspathic base, in which the feldspar erystals are obscure
It passes into a felsite, which, in the decomposed portions of the
dike, and when slaty in structure, might be mistaken for the parti:
decayed shalex or quartzites. Large portions of the dike are -

penetrated by quartz as to consist largely of it, and might be culiod
guartz, although close examination will show the presence of teld-

spar.

The accompanying cross section (Fig. 2) of the chief part of the

dike tuken on the first level ot the Ilead Centre mine, upon the
Contention lode, will convey a better idea than can be given in
words, It shows the vertical structure, and the ceneral distribu-
tion of quartz in vertical geams or lavers, and in one place a vog.
or cavity, in which there are distinet quartz erystals,  In general,

Liowever, combs of quartz crvstals are wanting; the

Fpe. 3, quartz being in an amorphous, snbvitreous state, or ip,
‘ . the form of chert. The lamellar arrangement of tiys
1 - . .
1 ; i quartz near the central part of the section is shown b)
7 vl |/ ) ¢ . N s z n ..
b H ) the little cut of full size (Fig. 3) of a fragment ground_

[ \) l‘ ' down toa plane surface. The lines represent the leyecs
of quartz; the intermediate spaces are Alled with f-lid-

“.‘ spar.  This lamivation is typical of the vertical strue —

k' ture of the dike. Another fragment, with less quurtz,

taken at a distance of about two feet from the first
)
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consists chiefly of a felsite base with obscure crystals of feldspar spar-
ingly distributed. Examination shows it to be penetrated irregu-
larly by veinlets of quartz, as shown by the accompanying sketches
from ground and polished surfaces. (Figs. 4 and 5.)

FiG. 4. FiG. 5.

There is also a considerable amount of mineralization of the dike
by iron pyrites disseminated irregularly in its substance in eubical
crystals, most of which have dissolved out and left the cavities only to
indicate their former presence, making in some places a spongy mass
of porphyry or of quartz. Although the mine has been worked
to a depth of 600 feet, and there are some 12 to 15 miles of drifts,
levels, and winzes in the Contention and adjoining mines, the unde-
composed ores below the water-line bave not yet leen reached and
mined, and all the ores above are in the decompuwed and oxidized
condition common to surface ores. A large part of the ore is highly

charged with red oxide of iron, to such an extent that the clothing |

of the miners becones saturated with the rouge-like powder, and the
tailings at the mills are blood-red.

There has been an extensive decomposition of the porphyry,
especially along the upper 300 feet of the dike, resulting in the for-
mation of quantities of white clay, kaolin, sometimes perfectly snow-
white and pure, but generally more or less mixed with red oxide of
iron. This kaolinization extends in places to the adjoining shales,
and there are some white, claylike, interstratified beds which may, on
further examination, be foand to be altered felsitic offshoots from
the dike. It is not yet possible to say what the exact nature of the
ore below the water-level will bLe found to be. The only metallic
contents so far found, with the exception of the pyrites and some
galenite and lead carbonate, are gold and silver in a comparatively
free state; part of the gold, if not all, being free, and the silver
occurring chiefly a= chloride, or horn-silver (with probably some
iodide), in crusts and films, also occurring in minute crystals upon
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cloavare <nrfees. The averaee valoe of <ilver and oold in the ores
worked last vear was about 870 per ton, The sold has of late in-
ereased from 20 ta 23 per cent. of the value of the produet, the rest
being silver.
GOLDIN PORPHYRY.,
One very interesting fuet s the ocenrrense of free metallie cold,

1 .

tocrether with ehlorvide of <ilver, in the midst of the porphyritic voeks
at w distunec of many teet from the portion< ot the porphyey ey ing
guavtz in veins, and disseminated, This cobd s found chiefly in x
portion of the rock :IPINH‘(‘IH:_\ diovitie, containing finely-diss -
nate (l !u-l'nl'it‘uvl« 2 !H -'{'.u'uivx'knl-virw. !‘o:w ;m!‘i»h_\ 'y i)t‘z‘o‘y:ll"'« sfeatitge,
and in places appears to he chaneing o serpentine.  The gold i«
found in thin sab-ervatalline lakes b seales, ehietly in and along

thin sewms and crehs i the mass of the vk, a< i it had been

.

infiltrated and deposited from solntion. This s prohably the faet
and the maenesian nature of the rock has no donhi exerted an 1m-
portant inflaenee in its deposition, Free ool i also fhand in gnartz
in the nsnal manner of as<oeiation, but even in sueh specinens the

~talline feldspar of the dike is found,

METALUIZATION OF 'TiIE DIKE

The time and manner of metatlization of the dike may be consid-
ered as open guestions, for a solution of swhich we must wait unnl
the mining extends below the permanent witer-level of the forma-
tion. [t seems most probable that the rock, st the time of it ntri-
K100, W= [n\'ritnu\,;m\'l the strata adioining it no doubt were, Tt s
not impossibie that there may have been a coneentration of the pro-
cions metal< in the dike from the surrounding beds, the result of the
decay and chance of the pyrites diffused in the strata,  On the othus
Land, we may =uppose that the dike has been the sonvee of the <5 wor
and go'd we find in and about it.

In either case the vertical Jaminated or stratiform structure par
allel with the walls has been an important factor m the distriliyGone
of the metals, and in the changes and modifieations of the oricinal
eondition of the dike.  We may readily conceive of such veelicel

planes of

“structure affording planes or lines of least resistinte to
vertical movements, while the abutting ends of the strata, in contact
with the walls of the dike, would offer great resistanee by tvetion

The condition of the dike along a wreat part of” its course socte
sustain and verifyv this hypothesie,  There has evidently been con-

sideralile movement of parts of the dike upon itsell] resulting i the,
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formation of heavy clay seams and brecciated layers of porphyry and
quarts, sometimes eccupying & medial position along the dike, some-
times at one side or the other, and again along the line of contact
with the country rocks. Sueh seams and brecciated ground are some-
times wanting, and the structure and condition of the dike remain
unchanged.

The whole of the dike with the adjeining strata have been sub-
jected to extensive movements and displacements, shown not ouly.
by breaks of continuity, but by the brecciated cross-courses and seams
traversing both the igneous aud stratified formations. One of these
faults resulting in a throw of the northern portion of the Contention
lode 150 feet to the west, and partly outside of the west side-line of
the claim, has recently led to expensive litigation. The faulting
seam or break has been drifted upon between the two ends of the
disjointed dike. It consists of a heavy breccia of fragments of the
adjoining strata, together with a strong clay wall, marking the plane
of greatest movement and slip. Its direction is southwest and
northeast.

In addition to the lateral movement there have beem extenmsive
vertical displacements, and it is probable that the lateral shifting
may be referred to them. It would be prematnre to sttempt an
exact description of the numerous faults and mechanical changes to
which the dike has been subjected. They require further study ssd
surveys. Mr. Issac E. Jumes, 8o long and well known upon the
Comstock lode a8 an accomplished mine engineer, is now in charge,
and has the subject under investigation. We owe the first determi-
nation of the matare aad position of many of the vertical faults and
throws to his careful observation and surveys. Without now enter-
ing into precise descriptions of partioular displacements, it will suf-
fice to give a sketch indicative of what has occurred, producing such
a confused recurrence of ore upom eertain levels of the mine, as te
lead at one time to the supposition that there were several dikes of
porphyry and ore over. a breadth of five or six hundred feet.

The moyement appears to have been from the west esstward and
dowuwards, the top of the dike being carried off in successive blocks
by the sliding of masses of the stratified formations partly upon the
planes of deposition of the beds (these dipping eastward and afford-
ing surfaees of ensy movement), and partly upon steeper planes of
fracture generally dipping eastward, as shown in the outline sketeh
section, which may be taken as ty pical.

This disruption of the dike, with its attendaut fracturing and
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brecciation of the country reck, accompanied by the movement of
the dike upon itself, and the formation of heavy clay searos, has pro-
vided favorable places for the accumaulation of ore. It is generally
found in the softer and most broken portions of the dike, eoincident,
no doubt, with the regions of greatest original metallization and
subsequent movement, attended by clay seams. Such clay seams,
with the accompanying ore, have by some been considered as marking

Fio, 8.

the limits of a second or subsequently-formed vein, following the
dike and independent of it. This theory, formed under the inspi-
ration of the necessity of narrowing down the vein and throwing it
as far west as possible, in order to secure a greater length of it upon
the Head Centre gronnd, would be more defensible, if in the stopes
any vein structare referable to a later deposition could be found.
Instead of the fragments of broken porphyry, shale, and quartz
being cemented together by quartz, they are loosely aggregated, and
show clearly that the formation is due to mechanical force and attri-
tion. The clay seams are also not certain boundaries of the ore; it
occurs on both sides of clay seams. The clay cannot, therefore, be
taken as separating ore from waste. The scains, moreover, are not
eontinuous, but give out, and in some parts of the dike are absent.

The only place upon the lode where water has been reached is
upon the Sulphuret claim. At this point the lode intersects strase_
of limestone, and there is a bedded layer of ore following the stratt .-
fication and connected with the dike. This ore is chiefly galenaawd
iron pyrites. Very little has yet been taken out. So also in the.
Head Centre ground, at a higher level, where the dike intersseTs
limestone, a bedded or interstratified layer of ore occurs. Butthe
best examples of bedded deposits in the district are in the Toughmat
and Goodenough claims before referred to.




GEOLOGY AND VEINS OF TOMBSTONE, ARIZONA. 343

BEDDED ORE DEPOSITS.

These also are associated with dikes and vertical fissures nearly
parallel with the Contention lode. One of the longest and best de-
fined is the West-Side lode, which may be traced for about two miles,
until it passesinto the underlying granite. Tts northern prolongation
appears to cut across the Toughnut claim, and to connect with the
vertical fissure and quartz croppings at the Discovery shaft on the
Goodenough.

A second line of fissure cuts across the anticlinal line of the for-
mations at the open cut on the Toughnut, and croses the whole
breadth ot the Goodenough into the Way-Up claim bevond.  This
has been followed on ore from the open cut to the Way-Up, and is
connected with the chief lateral bedded deposits. A lode has also
been followed in the same weneral direction from the claim called
the « Defenee,” across the Toughnut into the Goodenough. This
lode is marked by very heavy eroppings of quartz and flinty bould-
ers lying above the lini=tone on the surface.

In the fissure extending into the Way-Up claim the ore was found
in lavers and bunches following the plaue of the vein, extending
upwards and downwards along its course in nearlv vertical shoots
or ore-bodies, but breaking off into the adjoining ~tiata in. Hat bed-
like lavers, particularly where the veu intersects the lower limestone
resting on the novaculite beds  These bedded offshoots from the
vein are often of considerable lateril extent, tollowing the plancs of
stratification on either =ide.  We cannot vet <tate with confidence
what the exact origin of theme Lanbeled deposits is. They may be due
to the decomposition of nodular masses, but they are gencrally de-
posited in the limestone «s if by replacement. They may be regarded
as filling irvegnlar cavernous spaces eroded trom the strata by metal-
liferous solutions, and without any regular houndaries, *These hedded
masses do pot have a symmetrical airangemient of the ore, except such
as may be referred to stratificat: o oo e pocition by gravity.

Tt is to be observed that these Tedd #nisss o ore oceupy the lime-
stones rather than the silivious cr argitlacions strata, as we might
expect from the greater solubility wi the limestone,  Tnasmuch as
these limestone strata are folded and tnrned up in different direc-
tions, the inter~ection of the limestone with the vertical plane of the
vein is an irregular line. At sueh intersections the walls of the fis-
sure are corroded awav and are obliterated, or are further apart than
where the fissure cuts the sificions beds, the shales, or the quartzites,
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In this respect the formations are similar to many abroad. Mois-
senet* represents bodies or shoots of ore corresponding in their pitch
to the intersection of strata with the plane of a vein. Wallace de-
scribes a series of strata in the North of England consisting of lime-
stones and shales traversed by lodes productive in the limestone, but
poor when passing through shales. Other examples mlght be cited.

In extent, the bedded masses of the Goodenough and Toughnut
claims have been much greater than the ore-bodies of the vertical
fissures, and it may be said that the greater part of the production
has been from the beds or flats. They extend irregularly between
the two fissures a distance of about 400 feet, measured diagonally
along the dip. It is noteworthy that they follow the stratification,
and then suddenly break across it vertically, following a crack or
break of the bedding, and then expand again horizontally for some
distance to another, dropping down by a series of steps from one
layer to another in and between the limestones.

Fie. 7.
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The ores found in these bedded deposits in the limestones are much
more plumbiferoue than the ore of the feldspathic dikes. Galenite,
blende, and iron pyrites are abundant in masses, which, within th
reach of oxidizing agencies, are largely converted into oxides au
carbonates,

Bedded ores of this nature are also found in the limestones of ths
Blue Monday claim contiguous to the vertical fissure in the west-
ward prolongation of the West-Side lode, or vertical ore-bearing
fissure. This contiguity of the bedded deposits of the camp to the
vertical fissures and dikes, and the occurrence of bedded ores where
the dikes intersect limestone strata, lead me to the opinion that the

* Annales des Mines (6) 9, p. 10
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metallization of the district is due to the igneous infrusions, and that
these intrusions, with the accompanying impregnations and ramify-
ing veinlets of quartz, are the true lodes, or “ lead§)” that may be
followed with confidence in the search for ores. &

THE GOLD FIELDS OF THE SOUTHERN PORTION OF
THE ISLAND OF SAN DOMINGO.

BY RICHARD P. ROTHWELL, NEW YORK.

I~ the year 1881, I visited San Domingo, in the interest of
French capitalists, to examine and report upon certain “conces-
sions”” of gold-bearing gravel and quartz veing, on the Isabella and
Jaina rivers and their tributaries,

This district is periodically reported to be extrmordinarily rich,
and there is cast around it the glamour of the mv<teriou~ shipments
of gold, credited, in romance and in more or lew romantic history, to
Columbus and the Spaniards of the fifteenth and <ixtevnth centu-
ries. Since considerable sums of monev and severn! valuable lives
have been lost in the unsuccessful search for ita profitable mines, it
seems desirable to place on record some of the information collected
concerning the value of these famous gold fields, with the hope of
facilitating the work of those who may hereafter be called on to in-
vestigate these claims, and of preventing the unnecessary waste of
capital.

It is needless to add that the capitalists for whom my investiga-
tions were made abandoned the enterprise they had in view, although
no doubt simiiar schemes will be brought forward many times in
the future, as they have been in the past, under the fervent advocacy
of too sanguine enthusiasts.

Since the time of the Spanish occupation of the Island of San
Domingo, in 1497, when Columbus found the natives wearing orna-
ments of gold, more or less of the precious metal has been obtained
annually by washing the gold-bearing sands of several of its streams.
It is said that during the Spanish domination, when the native In-
dians were held in the most abject servitude, a certain amount of
gold was required of each one as the result of his labor. Under this
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el MAdisea =731k b1?7 South HMill Street
 Telephonc EpNIPREADSGRL ABIT NELA S iBthodt Kieteld
[ ‘ A ' : : Los Angeles, California 4
|
| ; . j-
‘ Nr., Fraak J. Prankovich _ o3
| 1391 Ferth 6th Avenue -
| y Arisona y | it
53 : Ra: dgreemsnt for Dovelopaent of Visinae ¥
“ , Mountaln Maid-Toaghmut Claime. _ 2
The purpose of this letter is to clarify and esafirm our .

previous orel understanding with respect %o the exploratiocn and 9
Gevel t project on the Vizina, Mountain Weid and Toughnut elaias :

in Tembetone, Arisona, as partially eabodied in ocur recent Letter '“
of Agreement.

. The following sumparizes our understanding ef the terms
of the agreeaent:

le You now hold valld leases sn the Vigina and Mountaia 5
Maid patentad lode sining cilaims and will attempt to oltain & lease 1
. on the Toughaut pateated lode uininy claim, all located ia Coshise o
County, Arirona. You warrant tha validity of the laoases. ox= |
penses ressounatly necsssary to establizh Litle to any of the leeased S,
elajas (having particalariy 1n wming the quastiomalie status of the o
title %o the Mountain Mald elaim) shell be charzesable to operating
eXpenses. Yo (“Transworld” herain) have exaxines and ars gensrally
familiar wvith the claims, the lejal deseriptioas theres!, and the
Seres, or propored terms, of the leawss. AL our reguest, yeu will
m‘o appropriate assignueants to Transwvorld of sach of leases
8oV beld and of the Toughnut lease when obtainad, and, i necessary,
you wvill use your vest efiorts to procure the consent of the -
tive lessors 13 eneh aseicommal, ifver as:igcment of the lrazes, .
14 agrees to assume ali ovilgations as leasee thereunder h
and te hold the leases sudbject to the terme of thie agreemsnt, Un- A
il the assignuents are executed and delivered, orf in the eveat 20

sssiganent is wmade or is lupossible, you agree to hold the leases
subjest to the teres of thls 3

: 2. From tise teo a8 such funds are needed, Treas~
world s to previde up to $12,000 te defray the cest érd
200 of creoss~cut and other expleratery work te
anticline and for other expenses incurred under this szressent.
| L9 wadersteod that this expleration progras will te

gently and will be completed by Jasuary 31, 1960,
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Mr. Frank J. Frankeovich P

, 3¢ In return for financing ths exploration program,
Tranaworld will recelive & 508 interest in ths leszses and the pro=
ceeds frowm mining cperations on “ha tlaims, after deduction of
direct operating expensas for this broject and pavaent of royalties
and other oblizetions under the tarams o tus respective leasas,

Ihe property is to bhe mdnsd fosw makimum profifts and profits are not
to be reinvested in other ven

I araa but peld to Pranrwsrid and
L -~ FPrankovich according toc the'r respective Inteveste,

e If, upon completion of tne exploraziaa UICETAam Or as
the result ofau; otherlaxplorations ar inveatigations, Transworld
| detarmines ii‘Yiﬁ*st?fjudgment that thers 13 etcugh valueble ore
; to reasonatly insure profitasle mindng operations on the claime or
: : any of them, then within thirty (30) daye after s.uica deteraination,
Transworld shall loan 812,000 as operating sapital to finanne further
mining operations, In raturn for Daking this

* ng Loan, Transwerld will e
receive a furthar 16 2/3% {atarest in additfon to and on the same 2 T

| basis as the 50f interest acquired undsr paragraph 3 sahove, oyt
ii”' : If the contribution of Trenaworld, togethar vith any g
ki incoms realized from oparitions hereunder, i& insu?fisient to carry . AT

out this project, addilional funds pay De contriduted by elther pcrty;‘,
with the conasent of tre gthay nérty, and the respective interests of |

the parties zhall Lthereupon be adjusted aceordinglys In the avent /fy%

A
,l‘ e

-

ty funds are contributed by ‘kndrd’ persons, upon such terms as
] Do sutually agreec .1 - - Parties heretc Luw with or without
additional contributions Ly tne parties or sither of them, the in- |
terest remalning in tne partics afigr 4.icowingz fov the intevest ac— |
J . quired by such third persone stsll Le allocwted proporticnately be

1
tween the parties here.c in &cegscance with their respective pers e
centage intarests,

: S« The costs of complying witn the terme of the leases and

kesping them irn affact, inzludlng . tha payasnt of rent, shall be »
chargsable to the funds %o be advansed by Transworld and to proceeds
realised from minine vrarallions, as suen costs are ancurrsd, acarue
or become dus. You sisli use your bhest efforte to obtain, or shall
ccoperate with Transvorid te obtaln, tone consents of tre Lessors of
the claims to have 21l or part of Lo ex;eniitures far axploration
desoribed in raragrapn 2 Tagarded s satisfylng minfwua sxpleraticn
requirsmente under the Faspectiva lswses., Tse otilsor undsr the
leasas at any givan tlas; whather you or Transsorid as tesiznes, hers~
by agrees to comply with tna terme of *he resnective Leages, subject
to relmwbursezant of any sxpendliures fram Tin's evallabis under the
program-contemplstad by this sgressent, I° the “ren abligor falls

_ to comply with the teirms of oy laves, the othear prrry ey, take

‘N action to effect compliance and shall trereupon be reimbirssd for all

O A necessary expenditures, inzluding any psnaities or adaltional coats

" By ST
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ropultiug froe fallure to effect timely éamplxanca wlith the leases, ":ﬁ '

: o You will serve a‘ your option, as full-time vanager of o
exploration and mining operations; for which services you will re= g
esive & salary of $250.,00 per week 1in addition to vour share of any
profits resuliing from wining operations. If you voluntarily ter-
uinate your enployrent, Transwcrls shall bLe undsr no obilzation to
reinstate you in such pesition, but way ds ao upen mitual consent.

As manager, ycu will follow a progran tc be muitually ajreed upon by
you and Transworld, and you will undertaks 1o *ingss {n such pro=

ram or make any expenditures or {neur obligations in sxcess of
‘500.00 vithout Transworld's prior approval,

7. Profits vrealised from this project shall te allocated r® .

and distributed from time to tims according to the respective e
terests of the partiss hergunder, However, sulficient funde-shall
be retained at all tices to meet ressonatly antici sted oparational

nses and lease obliratione, Zalsris: sac speratin: sexpenditures

confore to good alning practise.: Compleie and current accounts

will be maintained at all tipmes and mey bLa faspestsd 'y elther party
at all reazonadle times. : by :

e 8. You snall be under no paraonal cblipatlion to reimburse
':====:vurld for any funds advanced pureuant o raragranhs 2 and b
2 ;

)

9o Transworld shall be entitled Lo reseive 249 of first
net swelter returns until gll funds advanced &y 2t sn this project
have been repaid without interest. Transworid shall retaln ownere

~ship of all equipmsut purchased for tha expluratisn progrim, ,
: 10, Bach party hereby ;Mnmir;o': and holds “:rrleas the u" "
other from any cosl, loss or dasags sufisra’ oy the otnsr or frow 1o .
liability to third parsons, arising from the ncie of each arty or s
his or iLs agants or reprasentatives in furtherance of or in connscs .
tion with the prograw contemzlated oy this gIeazent. Por purposes |

of this 1ndoun1f£cnt:oa, Sut withautwrukiog g elther party of 4ts e
total obligation hersurder, and to couply with similer indemnity e
provisions ia any ¢f the leaoes; ad TAICE COVeruge, in 15

N

appropriate form, shall ve

a., &y the mutu&i.éﬁﬂ‘&é}ﬁﬁﬁg:
. / s 11 ol ”‘.""_":"' "Z, p
b, Py Transworld ai-aﬂymggghL
of the exploration RTrogran o any ktbﬂ ‘

termlnatior, Tranuworld will refain 2. fte 2n ,
leases one~hal! the pto~rnta‘in&i;cat;q;n@u&pajﬁn.;hg-ba;ts
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$12,000 sarning a 504 interest in the leases; d.5., if Trans
vor 4 elects Lo terminate thiz sgresaent afler 52,003 has been
.:880 nded for exploration, then 1t will receive cne-half of
12,000 of 50%, or ; interest in the leases.

¢o By Transworld, after completion of the explora=~
tion program, upou ita detoraimtios that Shere iz not encugh
valuable ore to reasonably insure profitable mining operations,
Upon such termination, Transworld shall retaia its 50% in-
terest in the leass:z but all powers of waw-zsmant shall ho ax=
ercised by you, il

de :gii;;;hor party‘upon his or its datermination in
th, @ a3 UNE rézult of examinations and reports

sed upon genarally accepted mining and geological wethods,
that further mining operations would be unprofitable. The -
respective intarestis of the parties in the lsases shall be
fixed as they exist at the time of terzination under this
provision; and the ccmplete powers of managemeant shall there-
after be vestsd in the non-terminating party.

%s A# to esach affected claim, by ths expiration under
its teores of the lemse on suash claim, unliess such lease be
renewed upon terams Iutunlly sccoptablo to beth partiss under

- this sgreemsnt,

b g aither party, upon a nctcrl.l breach of this
¢

agreemont comuitisd by the other party, which bresch remains
uncorrected for thirty (30) days after written notice therecf
to the party charged with the -breach. ¥For purposes of this
provision, failure of Transworld %o promptly comply with 1€s
obligation under paragraph 2 heresf shall conatizute a material
breach of this agresment and the intersst of Transworld shall,
if such breach is not corrected as aforesaid; be Lhersupon re-
duced as provided in pavegraph 11% wdove, For purpoeses of a
termination pursuant to this rn.:a;h 1ir onl{, the gurty
charged with the breach of thls agresmsent shall nevertheless
be regarded as the 'ttrnlnntin; purty” and the party not in
default as the "non-terminating™ party, with respect to thas
effects of termination as h-rtinaftpr provided,

From and after taermination of thaa .grocn-ne. tha costs of -.otin{
obligations under the loases ~be shared and pald proportiona oly
to the re r-;poetivo interests of parties as fixed at the date of
such termination. If eithar pntgg‘:ifuaus or fails to pay his or
its proper share of sneh coltt th. other plrtw,nn{-g:y both
shares. - If the non-paying refusec to re rse the

. party within thizty (iOJ dnyu artor a demand fot the proper .
contribution, then the defaulting party shall have no r in=-
terest whatever in the leases. Such defaulting party if nnnnq,ll
thea current lessee or nanlgn.c undcr tho etses, shall fort .
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:;:ifa or re-assizn the leases to the aon=defaulting party, or
4 any such lesase for the benefit of the noa-dgftultlng
party if no sssignment or re-assignment can be made, and shall pay
any soats, 1noludin§ reasonadls attornays! fass, incurred in en~
30N

foreing this provi Notwithstanding the foregolng, a non-tere
sinating party shall be under no obligation to keep the leases in
offeet; subject, however, to the right of the terminmating party te
continue the leasss in effect by meeting the terms and obligations . =
thereof as they muturs, in wvhich event the non-terminating na 8-
. oball sontinue to retain his or its interest in the leases as fixed >
4t the date of termination, L without belng obligated to contribute
toward maintenange of the leases. The tersination of this agreeuent
shall in no event discharge any rights or obligations fixed or ace -
erued but not paid prior to the date of terminstion, :

: 12. Any dispute arizing out of this agresment which ecan
not be settled by negotiation shall, upon tin request of either kT
party, be submittad for settlement to thres qualified arbitrators, I8
one each to be appointed by each Jarty and the third to be appoln{cd_<;ﬁ;~
io&n by the first two. a deteruination by any two of the arbitra=

ors s sonclusive and binding upon the parties hereto. e

' 13. 'No intorest under this agreement shall be transferred
OFr assigned, by opaeration of lav or otharwiss, in vhole or in part N
without the prior written conszent of the other party, whieh conson%
.shall not, however, be unrsasonably withheld. Subjeet to the fore=-
g. Teatriction, this sgresment shall inurs tc the henefit of and
ing upon the successors and assigqs of Transworld and your’
heirs, successors, perscnal representatives, and assigna, k

- 1k, Notices required or pereittad to be given hereunder
shall be in writing end either dslivered personally to you or te
"Robert B, Hioks of Travsworid, or delivered Ly prepsid mail or tele-
graph (eonfirmed by lettar), addressed Lo you at your address as
iven to Transworld for the purpose, or teo Transworld a2t 417 South
; 11 8treet, lLos Angeles 13, Californis, Attention: Hobert 3. Hiecks,
. &8 may be appropriate. = . e Sid i,

T If the foregoing iz in accordance with your understanding
of . our agresment and La_-caog:uhlo to you, plaase indicate your con-
 firmation and acceptance b ting and signing as indicated below,
‘&nd return a copy of this letter so deted and signed to us, after
which 1t will constitute a binding agreevent between us, o

 Very traly yours,

- *}
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