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~~E ACCOMPANYING MAPS FOLLOW ~~IS PAGE 

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 are 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 1n solid red and 

are only approximate. 

Figure 4 is a section along the Bonanza 

fissure to show the relation of the favorable 

Blue limestone to the shallow block excluded 

from the Mountain Maid lease. The data for this 

section were also furnished by Mr . Frankovich . 
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work i!l expectt'd of Ameriran eht'mists. The presence of arsenio i. 
so rare in A merican irons that it is hardly necessary to mention the 
fact that where it is presellt the pre<:ipitstion with molybdate must 
be made in a colt! solution. My attention was lately drawn to thie 
element by finding 0.00 per (·('nt. in an iron sent out by chemist 
L. fer the purpose of comparing rCllults by different mcthoda. 
My result on this iron was n.JuceJ from O.l~O per cent. to 
0.152 per cent. of' phosphorus by taking the above-mentioned pre­
caution. 

To 811m up, I find of three chemists working the acetic and citric 
acid method", in list A, two are wrong. Of four who worked the 
dirt,'Ct, molyhdate nwthod three are wrong, and ttw fourth has a vari· 
ation of 0.010 I"'r <"ellt. in the method as regularly worked by him. 
Of three working the modifit2ition of' tIle molybdabHnagnesia method, 
in which tht're is a large quantity of chlorides present with the nitric 
solutiou when pltO!'phorus ill pr<'Cipitated, all are wrong, and of ten 
working the method so that there is only nitric acirl and ammolliulIl 
nitrat~ present with the iron solutio-n, nine are within the limits of 
l'rror. 

Tl1E UEOLOG Y ASD YBn.S OF TOMBSTONE, ARIZONA. 

RT WILLIA!I: P. RLAKt, F.O.S., NEW BA~, ('()~N. 

THi: milling di!!trict and the town of Tombstone ILre situated in 
('ochi~ COUllty, Arizona Tt!rritory, at the northwest end of the Mule 
PM" rtlngt' or mountainl'l, in longitude 11 Oo~ and Jatitu(le aoout 31 0 40' 
X., u]lon the right b8l1k of the Dan Pedro River, from which the 
to,,"1I is ditltant 9 miles eant. It is also 24 miles south of !Wildon 

st3tion 0 11 the Southern Pacific Railroad of Arizona, alld about 40 
miles north of the Mexican lille. Its altitude ahove the sea is 
4600 f~t. The Dragoon MOllntains rise acrOS<! a valley to the 110rth­
<'3&, and the Hnachuca Range eirnilarly upon tbe southWCiSt. The 
country i8 open, without. timot>r, alld the surface, where the mines 
are 01)('1)(.'(1 , ill in gl'IJCI'UI gently rolling, and acce88iLle to VtllgOIlS by 
natul'al roads. 

The fil~t location,. were made in the year 1878 by the Scheflelin 
brothers and Ricbard Gil'd, tht! latter being well known among the 
piolleers of Arizona a."i!:l :mr\'eyor alld miller, who c'OlItriuutro lal'~ely 
to our kllowledge of the gcograph.v of the Territory in early dayt;, 
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when the dreaded Apache domiustffi the region. 
probably, OVl.r one thou:-!snd locatiolls or claims in 
upwards of 2500 inhabitants. 

There are DOW, 

the (istrid, aud 

The output of the precious metals, ~(llcl auJ silver, up to the first 
of .Tanuary, 18~2, aggregates $i,358,~O(), and O\'er ':~,Il()U,OOO 
havt: bet>n clisbur;;ed in Ji ... idenrls. This proJuet is di~tributed 

alll.)fl~ the following-named mines and mills: 

Proou(')ian oj TombstO'f«' Mine.~ and JliJls. 

Tombstolle !flil! alld Mini~Comfl1lny,. 
C('n lton li o n l'onw! idated, 
(;rand ( 'p ntnt' , 

H.·"rl ("' n tn ' 

ViJ:lrIR .. 

1 n~rr,q ! .. 

S.m-,- I. . 
Cllrilifl 'I ill l 

R".t" f; \1 , I • • 

T n llJh .. tonf' '-f li' !'f. ·" i ""lln~ { '\IInpafly. 

(' ,1 111pntllln C. ,h. II I,rt.tPO, 
(;rHlld (·,·ot.rMI, 

Vizi"", . 

t:!.704.!l8/\ '13 

:!.jOA.l44 ali i 
I ,U:.II . ~ 7.j 110 ·, 

t ~"I ,-, :!o r,~ I 

1i:!!).7111 !III 

\ li.OOIJ 00 
\;',000 00 
4t) ,1I(){) 00 

112,007 83 

$1.100.ll00 
U7 ·;.OOO 

GOo.ooo 
80,()(lO 

This will "nftice to :<how list' impo'hwue of the Ifwality fur mining, 

and to indicate at the ~mt' time tht' principal ,·Iaim". 

\iEOLOOY OF THE DlSTHICT. 

In I!oillg from the railway at Ren'lon til the milll'S the tl'awller 
riM!>' from the po--t-plioet:ne depo,..ir" alnng the ~!\II l"·dro to a grallitif' 
plateau. Tlte ruck i~ gray aud highl.'· ('ry~talliltt" alld is apparently 
eruptive. It wI·alher .. ill pla('('~ intl) Ki!!antic n'IIIHit'(\ bl,,('k~ all.! 

mat'\~I'S, l.vinK OIlP UpOIl :lllllther as if piled tllt'l'e h~· :'ollle Tital1i(~ 
tf!rC\', rather than by till' g'f'lItie alld g-raduRl ellf·cL ... of irn'si~tihle 
decay. Thi" fl)('k extf'lId" to within a Itliif. or t\\O "I' Tunti!/ito!1e, 
when: stmtiliuo t'()rlll ; lli()l1~ (}( '('lIr ,'vprlyill},:" till' )!rallit~, 

Th.",e ,.;tratified Ix·ds ('otl ' i"'t (If '1IIHrll',itl''', lilll l':-'IOIll's. alld "hales, 

with i'I'Cqt1I' llt rq)('titiow. in lUI a .... '·l' ll(iilll.!; ~I'rlt' ... ~\·('r!\1 tlloll t'and feet 
thiek, but all (~mtilrll\abl(' and dippill~ gPlll'rall~' at a low angle 
fronl :lO? tn 4.') " to tht: t'astwR.rd . The ti""~iI,, "hirh have bt'en 
fOllnd in the middle alld up".'!' lJt~l", ('t)ll"i~tin~ c1li"fi:,' of j)/" ,)(lu('iw 

and ,'.,·utillll'ltyllllld "I/ral~ : ~III'" th"11l til 1)(' l',r/, ,,:oic, alld probably 

/ 



• 336 

Lowrr Carh"llirl 'I"' II~, 1'111' I,)\\"pr sf-rata arr prohahl\" "Idf'r" "\ -mall 
sltell. likl' 1"/If/IIIIT" "'"' Ilr- ill Ihl' ~llnll''' Ill' tilt' ('I\IlI"lIri'lli Illillf-'" 

III :I,j.jili"i' III ii" ·!I":tlili .. .j 1;'l"Ill:!lif)ll~ wr tillli ill/llI-i\"!> j'llr­

rhvriti,' dil" ,- '" '!trill!..' tltr,,"lCII Ihl'-rr;lIa illdi-('rilllill:!I.,lv, tll";!rl"\" :11 

ri::l.t :1'1~1t--, :11,,1 'r"tI"I:>:! :ql!'I',I\inl;lft-h IIllrtl, "111.1 -'lIllh. lit' a Jilll" 

1-'11"1 "t" 1I","tll " Till'; ,- :h,. d:l'J(lillll I\r" III" ~'"IIf'ral I'if't "I' hn ':Ikill!.!" 

"I" III'"""" ';", :111<1 .. ," Ilit' I'1"11I"I':tI \""ill-" 

, .: • I· I ' • • ~',.' J " ,) ! i, II: "I ,'", I i ... 1 Ii, ! .. ' J ; 11 f ' • ' I ii, 1.... l\ r 11 1\\ II 

:1- I11I ".11 ,1' 1111 1 ("If")"! ""'.!"', \\ '1\,-1 " \. /'/11 'I '\t ) ,t,I.,·!· .. . (""''"i''fl 
h"l- '"'1'''-'"'' III" 11111 "1"1' 1' 'I': "I~" .... !" 1IJ.1I', "' "1 ;, "j" lilll.'-!III1I', ~1"tI,", 
:lI!d ' "'!"I' "'I/;I' "-" " I~"'II! II' -11:11, ;1,"1 -" -," ,111,,,1 'l'I;lrtlil'" h.'d~ ;(1"" 

fir dl'r 11 ""1" 1 ',ri-,:" r
• 111 ';11_' .', \' I '" I I'! 1·"tll!ll " ii, t, \1111'1'. \\ ,", 

!. :1'" I J-.. 11 1"" I ' . 1 I I \ I. -,! \ II I! :..:;, 111'\':!1'111 i I , . 

(II' ! 1!!fjl ..... t
,

l!lI
l
• 1:1 " .1·'I'Ok,:1 1':1 ... ""· ... i"",,·n ... dd., II:!., [ ·I;l.· .... IIIIIP. :ll'pHr­

{'III I," I:'""!llill~ 1,,,.1, ,d -ti '"11111- li"I'"-IIIII' " I: i- " 'I' .!" Iti,t, lar~,.I"\ " 
f1rC!":llli" i!1 i'" "I"i ,..';" , ;llId I- :I \", n" lilt(, ""lii"II ' Iii" :"I;[lh" "iH','n'lll 

I'rolll II,," h IH,";,i ""I:l I"ll.il' "-, lIilll gl":llIlIl:lI ,": I'II1'IIlJ"t"" ::'1111,] ill rll(~ 

1I11I1.(,',I,II1\\i.'", 1"-, ,, ".1 II,," il"III"I"" .,f"'IIITl'III-, al II", -"a-l"lfl"!II" 

\ II :1hll ll ":lII"" ,,1' ,,"11 j" I"il,"' III lili' ,"n"-ral::II' ~r:lill-, dl'-Plllill;tl. ,i 

111I"""l!11 tl1f' 1.1\"('1"- "I" !I'I- r,,,,I, " "":\ ,"- "\ id"II'"' ,,!" it- 1I!"!!:1I1il' lJ!"i~ill 
ill I·;,rl" :1/ I,"a-I. Til 1.- 1"11."1.: II;I~ -I"" :;" ""lil"rI:I!I'I" 1'1'11111 Ii,., t:JI't tiLl" 

ti l' IIlill"I"- ill iii" ,/,,,";'"1111111 :tlld (, ."i , ",,":..:/1 ,llilll- Iii}!] it 1,./"" 

til( ' ,"II:' !"","" h":tJill":" lill, "-1"1,'" II i- r":!III"" \ :I lid '"\' IIh -tl";liili. ",J 

till":t III; 1,111'-- ,,!" "1 1"'111 1 III I;"."', :lIld n'-I- ill"'" ;, Jill.·j; i"\ 1",'].1,,1 

d"I"llI ili,' 11111"-/1111." I!I'I, .\\", 'I'll" I",d, :tllIl\"" i, ('''II-i~llIt' '!;II''', I.I:lI'!' 
or hIll" lilll{'''tlllll'''. :llld II{' II,i,'k Ilvd, 111' dfll k al'L'ill;lI" "'"~ ,.dlait- , 

aJt('rll:1tiIIQ' ,,"itlt hi:",!' -ili,'illll~ ~1t:tI,,,, f;lr "" :111\" I: ,ti f' :1 mil,. tl) III,' 

":I"ward, Till' ilia,"" lilll,'~r"I1\'~ ~I,,,\'f' rill' ""\"'11"1""'" al'.· 1111' ,"Iii.,!" 
rqlll"il(lril''': .11' fill' h,",!,] .. '] IlIa,-"p" "I" rid I -ih",' 1' "fl', a,.: \\ ill 1.1' 1'1"1" _ 
"IJlh" ,itIlWIJ, 

Titf' wlllllt, "('ric,s III' IJPd!>' in tbi,.: ('1!f1il'aJ part tlf till' di"lrid i­

Ihmwn illt" lidds. 1\I'ill~ l'q!III:lrl~' pli,,:tll'd ill a ,;('rit'- ot' \\:1I1,"li/;I' 

fI"XIII"''', til' " "t l 'f'I'N;t alld ~ll(trl'f'''t Ii"']" Ill'illl!' 011 tltt' 1l')I'tll\\',',,1 "' 

tl1\' TIIII/lllliut alld C ;, •• ,j"lIl1uu:h l'IHilll~ t:lcillg til(' g-ral1iti(' l"('!!icll1 ill 

that rii rrdinll , ' I h"-,, t;"I!" may I'I' Iral'('d. bllt \\itll dillil'lIlt\", 11]'1111 

the "llrfit"I!, l!lIt ar(' I"'i'-t ", (' II in till' <T(I":~('I1t.~ of tlH' 111 i 1[('" and alllllt! 

thl' dr'ift,~, III tlw npf'11 '"lit IlP"!I the T()\I~ltlillt tl",,.., i" a !!'HH! 1'\_ 

pOSllrl' of :;l)lIIe of tlte Ill"/" Itt tlte l'r(';l t of all Rlllit,lillai f(lld ]'r .. ~ellt-
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in!1; aft appearance in leetion, alor.g a northeal\t and eouthwest cot, 
nearly as shown in the 1l0nC][M drawing: 

l"Io. 1. 

Antioli.llul fold. Tuuvhll1d. 

I. Novaculitc--onder the limeetone. 
II. Limes~ne-bemling O\'er the novaculite. 

Ill. ShaleFi-bending vver the Jimeetone. 

This little f\eC'tion is along the "Pllf'r lenl kllown 88 the" ad it." 
It is directly below the ph~ce on the I!urface where ore WA~ fOund 
cropping ont, mixl'(l with soil anti vein-stuff: At another plMe, 
upon the we;lwrn end of the Goodenough, we find 8 eerie!'! of plica­
tions, up allf! down, at about ihe anglf'!! iIIhown, sud with rich ore 
lying in the fold". These folds aN! not lal'g(', covering only a few 
hundred feet in f'xtent, but .~ beftutifully reglllar and well d .. tlned. 
As we pas>! np the hill, rising higher in the series of strata to the 
eastward, the dip beoom('8 more regular, and COIU'IIe-grained quartzites, 
in thickt'f' bed!!, take the plaoe of the finer-graint>d deposits. 

All of the formation» named have Dot only bt-en uplin.ed &II de­
scribed, but have beeD mech broken and faultt!d eitht'r at the time 
of uplift or at long periods later. This is ijhOWD by the Dumher of 
fi~"Ure8 and Jilles of fault, u well M by the outcrop of dike:. of por­
phyry, and the di';miJarity of the stratified ~8 on either ~ide of 
them, and the diejoillted outcrops of the limestone bed •. 

THE CONTENTION :MINE. 

The chief &sure aDd ore-bearing vein of the diRtrict tran>n;es the 
Grand Central and the Contention claims. Thef!e claims wpre 
located in & north and south direction upon the I\om~what obscure 
croppings of a dike of dioritic p'M'rhyry {·arrying ore, in, through, 
and alongside of it. This location WI1.'3 made .JY Messr:<. White amI 
Parsons. The C'roppi Ilgs were I)()t I'elllarkllbl~· "ell defined, consist­
iug of the porphyry and a QODfu_imixtllre lIt' I",rphyry, chprt, and 
ql1artz, with masses of poroWi tpu\rtzite llioll/o-. ... ide; none of tbeie 
rocks rising high above the soil. There wa~, 11'''fever, & con8i(lcnl-

TOL x.-22 
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G E()LOll Y AN [) VE [~S (IF 'J'()\1 lkiT():" B, A ttl II\):" A, 

hit: d i.."" d"ral iOIl "f' th.· ~(,il hy iron-rll.;t aJ'IIl~ the lill!', alit! a 1,1;., 

']i:c:!!ill~ n'," :11, ·.] ~",,,llIrr' Ileal' tltl' "1ir/;l('C', The hal'd"I' parI, "I' tl" 
dikp \\"'1"(' I".· ,,,,,,t 1"''';lIi'II''lt, illld it" dil'l'l'ti"n~')\'.'l'Il1'.\ tlt!'.!i!'!'!'li,," 
.. t' III";I ! illl' "I' tilt· ,·1:1 i," , 1'1, i, .J i !-,. ,':\ri .. ", in \\ idt h fr""1 a li'IV ti·('( t" :)11 
ji'''I''1'7'/I;",t.:1I1,I,lilL-I''IIII'\\''·'II\':\rd;lt:11l111l ,~ Ipllff'rorll.'j,j t"I;;i. 
I t ,"II, III 1""l'i III i "at ,·1." 1III'''I1~ I, ,lIa I"", 1"01 I't I.itl", alld Ii nlf''ilo, H .~, 'uld 

i, .'\ i,i"lItl," II/' i,,,III''''I' (I) i~ill, Tit" ('''llta( t. hO\H\'rr. wilh tilt' 
al'"llill':: ,.I.,:',,, Il/' tl,,' di,.,rJlpft,d 1)(,<1,. i..; 11,,1 ah\a,"~ Illurk(,d h:' :In\' 

i!1'I'at ,'ll:lIl~'I' ill' tllt'lr apl"'ar:tll "(' Ill' "III11po-<ilillll,' th"ll,.!It ill ph ','" 
tll"I'I' i· ,,1)'1111'1' 1I1"lalll" I'I,"i-lll, i'III'r";.!'lIarill'l" "I' ,.:iiil'a, and"""., 
11I".\IIi ," lIi"II" Ill' ·tr'lctllf'('. 'I'll<' t1ik" it~('lr ha..; iI di,..;tillt't \(,t'ti"ai 

!alllill'I';'1I1 111' , 11'111'1111'1' thrnll!!h 111't-! tlf' il ,~ "1Ib.~tHIl<'('1 alld i" l'iI'n' 

or i"", p,'nl'tratl'cl hy \'t,illlt'fs of' (1IIal't7.. J II Slllll~ pOI,tillll;; It i~ 

It i~h h- "I',\"tu II i Ill' a 11.1 !wa 1'1 y h:II'1'(, 11 , and i 11 ot hpr~ pon"i,.,I • ..I, idlv 
ot':l fj'ld~l'allli<.: I>a,"'", in whi..!1 the ii·ld"par crystal" an' "f)Sl·tJr'" 

IL pa',..,'~ illtt) a fi·bite, "hi('h, ill tlit' dl""l1lp"";l'd I'ol'ti""" (If II .. 
dike, ,tltd Wlll'll slat." ill ~trl1dl1r(', migltt be mi"t:lkl'll fill' tltt' parii, 

d('('a~t·,] ,..ltal",.. or ql1urt7.it"", Lul'g'p pOl'tioll~ of the !lik.- urt . 

PI'llI'trat".! h,Y fl'Jartz a,,; to ('oll .... i,.,t Jar)!cJy (If it, and Illi~llt hI' ('ill I.,.! 
qll:.tltz, altlillligh c:I''''e l.'alllillarion Will ,..ho\\' the {11'('"ell('(' ,)1' ,i·ld· 
"'1':11'. 

Till' al'('IIlllpallyillg ('ro"q "('( rioll.! l<'i~. ~) of tIlt' citilo(' part II!' the 

rlike ulkcll on tite fir,t Ip\',,1 ot'tllI' II('ad CPII!r!' lIIilte, 111'''" tile 
(:ontplltilJJ1 I,tdl', will ('fll\\'l':' a hl'tt('r idl'lI thnn call hi' gin'n in 

word., ] t t'how'i thl' n'rti('al ,tru<'l II t'P, ulld titl' g:f'tH'l'al di"trillll­

ti"ll of IllHlrtz in vtorti,'al ,('anI, "r la,\'PI'.o;, alld in ntH' plac(' a VlIL", 

or ('a\,lt,", ill which there are di"linl'l 'lllartz ''I',\'I'Ial;;. lit ~I'll('ra!, 

F.I t , .~ 

1,0\\,<' \,1'1', cornl,,, of '1"artz rr.",..t:t/", arc wanting; tt,~ 
(Illartz h<,jng ill all alllorpltoll", ~ld)\'itreilll,~ ,..tlllf', or In... 

I the fi)rm of chrrt. Thl: lailiellar arranl.!:t'ntenl (,f tl i .:; 

'I qllartz Ilf'ar thl' ('('nlraJ part of 111(' "l'di(;1l is "itOIl'" 0)' 
the little ('Ill of 1'1111 "izl' (Fig, ;1) ora t't':\~IIl('nl ~rf) kll<L 
dowlI to a plullt' "ul'fil<'I', Th" lillt>~ !'l'III'P;Wllt tl", I~ye~.::. \

' 
I " Ii' , \ 

Y ' I ( 

J

:' 1.1/1 :) , 

I I \ ' 
I II/ \1\ JII,' 

flf quartz; till' internll-<iiatl' "I':I(,t'" are fillf~d wid, -f. 1<1-
"i',\r. Tlti ... lamination i" t,' pi,'al "I' the q'rtiml ~trlll _ 

turf' uf thp nih. A noth(,! fragm('nt, with 1(,,..,, IJllllrC~ 
I 

taken at a distanc(' or about two feet from thf' fln:L' 
) 
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OODsillts chiefly of a felsite bMe with obscure crystal. of klds.-, .,.r­
iugly distributed. ExaminatiOil show8 it to be peoetnted irn>gu­
lll.rly by veiulets of qnarta, &t! anown lJ,v the aooompanying sket.obe. 
frow grouud and polished aurfllC'ell, (Fig!', 4 and 5.) 

FIt;. 4. Fla. 5. 

Thert! il also a oollai<krahle amount of mineralization of thE' dike 
by iron pyrit~ diftlleminated irr~lIlarJy in ita :!Illbtltance in cuhiea) 
crystals, JDost of which have dil!SOh'l'<i out and left the cavities only to 
indicate their former presenct', making in 80rne plaee:; a spongy JDIlI!8 
of porphyry or of quartz. Althou~b the mine Itu been worked 
to a rieplh of 600 feet, and there are .,orne ]2 to ]5 milt1l of drifts, 
levpls, and winzes in the Coot.ention and adjoining Dline, t.ho unde­

composed ore8 llclow the water-line b.vc not y~t I~n rnclsed An.1 
min...d, aDd all the ONI above are ill the decorn..-I .oJ IIxidizt!(i I 
condition common to aurface oretl, A "lrge part of t.he ore is highly I 
chargetl with red oxid~ of iron, to such an extent that the clothing 
of the miners becoruei tmturat.ed with Ihe rouge-like powder, and the 
tailings at the mills are blood-rl'(1. 

There has been au exte1\!~ive de<"'R1position of the por])hyry, 
e3pecially along the upper :lOU f~t pf the dike, re8ultiug ill tile tOr­
mation ofquantit.ies of whitt, cluy, h"lin, tIOmetimes perfL'dly ..;now­
white and pnre, hut generall.,· Inure "r ICSI! mixrtl with ~l oxide of 
iron, This kaolinization extend" ill plaCE'!! to tile adjoining 8hales, 
and there are some white, dll.,vlike, illlt'rstl'll.lilh .. d 1)(J(}s whieh lUll:, on 
further examinlltion, be fOllllli to be aitt'rE'<1 feh.itic otftihoot8 from 
the dike. It it! not yet I'I)V\ible UI say what the exact nature of the 
ore below the watl'r-ll:'vel will lJc 1001111 to be. The olll,v metallic 
contents so far founll, with tM eX<'-t'ptioll or' the pyrit~ alld some 
galenite and lead (" .. rhollate, lire golJ an.l silver in a ooDlparatively 
free state; part of till' gold, if lI"t all, being !"rt'e, and tlte t.ilver 
occurring chicHy ~ ('hll/ridt', Ilr horn-8ilver (with prohably,,<)me 
iodide), in crU8~ and film .. , a!<¥) IIt'corring ill Iniullle crJlltals upon 



• 
c'I,,:t\"I~t' ~IIII:I"I''':, 'I'll' :l\"'r:I~" ",till" 'd' ~ih'('r :tlld :.!"ld ill HII'IlI"-­

\\'(lrk,'d Ia~t ,"":Ir \\'.1' ,d)'lIlt ~7() 1"'1' 11111. '1'1 ... :.::,,1.1 iln- "I' Lilt· ill' 

"rt':I~l'd fl'II!1l ~fI til :!.-, 1"'1' ""I1!. (If' thl' \':tlll" "I' thl' I II'"d1I(,!, til!' rf':'ll 

U,·illg ... iln·r. 
f." LI' I' I" I H I'll Y ,: y . 

()Il(' \"'r\' ill" 1'1'-.,itl;,! 1:'4'1 i...; Illt, I Wl'tll 'l : 111'1' Ilf i'I"\' 11H\~;lllit' ;,.!Idd, 
1";';I'(il,·1' \I i-II ('I': 'l'Idl' ,,/' -ih'l I', ill II", IIli.l-' ,oj :111' 1""'I,j1\ I'ili, :",,1,- . 
at ~t dj,~I,I!lIl nt' 1l1illl\' ';1(,' {'rIlO} ,hI 11111"1;1111. IIi' ;I!I' pllrplly"." (';11'1'\ inC! 

'1":1111 ill \', III", 'lI\ll d'~''''lIiflal,d, '1'111- ~.,,! II. j;'lItld ehi(,t1.\ ii, 

1" 'lli'll III till' I'H,k :tl'l'rorf'llll\ .Ii",;"'. """Lliflill'! lin, ·lv·lii.·'1 ,:. 

flail-,I ""l'Iti1l('I" I. , III """lill!" .. ill~" "I:' i"'lltll\ 1\ !"'('Ollll' ... :-II"PIIII', 

:111 I ill !'::I"',. :t1'1" 'Ir~ '" \'" ,'h:lI''':'ill:':: '" -,'rl,,',lIill" Tla(' !!.",J i · 
1;"1,,.1 III :hill -,d, ''I', -I,ill"I(' il d" - 'II ! -.'a}..-, \,lli, II" 111 :11111 ;':,,1,;,: 

thill -',"II~ .11\11 n,I"!.- ill th,' 111'1-- "I'll", I', .. k, :1- ii' I' i!:I.! i""'11 

illlillf'll".j :\lld d"I,",ill-'d in'"1 ~,,Jllli '11. Thi,. 1- i,r"I"lhh' II", 1,11'1. 

alld tll( 11I;t~liI'·i:\l1 !lallll'" /If Ih,' I',,,,k 11:1": 1111 oI",,!.1 1'\' 1':I,d ;111 1111-

p"rt'\1I1 : 11 tl 11/'111'( ill it~ drl'n~ilillll, VI'I'" ..:" d 1- :Ii ·" 1;!lllJd il"IIJ'"'IZ 

ii, thO' II- ,ul III:UIII"I' "I' a~-""::lti"lI. I>ltf ' .. "i' III -11·,11 -I""'ili" iI' t I ... 

f·I'.'~tallil\l' Ii Itl-I'ar of tilt' dik,· i" 1111111'1. 

.\11:'1',\1 I.IZ\ II"~ (,I' 1111: l'IId'. 

TIJI' tilii/' '\1111 rn:IIII1f')' (If 1I1('I'llIi/:lIi"'1 "fth, d;k .. m:l\ I." (,,,"-id· 
,'n,d :'- "1"'11 '111I-tinll~. f~'r it -"llli,," "I' \ll.i('1. \\,' IIIII,-t \I:til 1IIIIil 

tl,,· l'lil""\! I':\!('III!~ 1",lm\' till' 1"11It:1J1"llt \1,11"1'·'"\,,,1 "I' til/' 1'1I1'1I1a­

tillll 1' 1 ~""fl1~ lilli-I 1'1',,1':1\)11' t It'll IIII' I'I"'\;. :11 ! h .. lillll' 1)1' it~ il1ll'll­

~i"Il. \\"I~ 1'\'rit/ll1~, ;,IIe! tlil -lr;lla ndininilll! ii 1111 d01l111 \\'1'1'/', II i­

n,,' illll'""il,II' II"I( <111'\'1' lila" Ita\',. III('n :1 I","I"'llt 1':11 1'1\1 II!' IIII' I'r'­

('i,,"- ""'Ia', ill till' dlkl' from till' ~l1r l'lI11ndill"': h"d,. tl,,· 1'1':-1111 ,,:: j,. 

tll'l''','· ,lid "!"III:'::" Ill' IIi(' 1'~'rit(, ... dill'l1,,('d ill II" ..:tl'at:1. ()" th,' "rI", 
)"".d. ",,' 111;1." -111'1''''''(' Ihal th,' rliJ;1' ha..: 1"'1 '11 1111' """1'('1' "t' tll/'" , f' 

;.11111 ~,,'d WI' lilld ill (lnd abollt it. 
1n l'itlll,r "a-.' th" \'I-'rti c'al Ialllinntl'{j or ... tralililr1l1 f;lrlll'tl1l" -l>c..r 

alll,I, willt till' wall ... Ita..: L",en nn illl!'<lrlant flld,,1' ill Ill/' di~lril,'·1;',)h.... 

01' lilt' )lIdal .... :llJd in tilt' dlani!"~ and Illoditi,,:tt i"lIC, "t' I It I' IIri,il'\Q\ 

1'lllHltfi"lJ "t' !III' dike. "'r m:I\' n'adil~· ('IIIl""i",' ,1/' ,"I,It \'~rt,(c:.l 

pi:ttl(':- I j' -trlll'tllrt' atr.'rdil1~ l'\;l1lt'- IIr lillP~ oj' I, ii-I l"'.;i-f::hll?-to 

\,prti,al 111""/'1111'111,:. ,\ hilt' Ih .. ,dJ\lttit1!! f'nd," "I till' ,..Iruta, ill { ... )ntact:­
"illt til<' \\all~ "I' diP dikE'. ","uld "Ili'f ~rl':l1 !",i ... t'1I",' I,," (1"",,," 

'1 h,' ",,".tlll,," III' tilt' diJ", al'I\';! iI l!I'('at 1':11'1 "I' il - """I'~ 1' "'" ;".-t;c:> 
f'1I~I:lili '11ld \'Iril\' Illi- h,"I)lItlH...:j;:. Th('r" Ita- ,\ id/"lly tll"'11 COI"\.­

sitler:t\,1f' tnO,'('tlll'llt lit' part...; of tlip dik" III'''tI il""II', rt,:-lt!til',! iI/I ti,,~ 
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formation of heavy elay 8MGl8 ad brecciat«llayt'1"I of porphpy ud 
quart&, eometimee occuPY'fIg & medial poeition along tlte dike, 1I01ll .. 

times at one side or tbe other, and again along the line of ronteot 
w&dl the ClOuntry rocu. 800b aeama and brecciated «round aPe 

timei WtlDtiag, and the &truotu~ .nd ooodition of the dike ...,.,aia 
uoeha.npl. 

The wbole of Ute dike with the adjoining strata I ... e been Kb­
jectA!d to extensive movements and dieplact!ments, !ihown not ollly. 
by breaks of continuity, but by the ht-eociated CroM-COUI"I!e8 an<1 _ma 
travel'l!ing both the igneou8 and strati6eQ formations. One of theM! 
faults rebulting 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 t"eCeDtly led to expensive litigation. The faulting 
seam or break has ~ drift.r.d upon Let.ween the two t'nds of the 
au;ointed dike. It t'lOftIi8t~ of a heavy breer.ia of (ragmentA of the 
adjoining strata, t~ther with a Btrong clay wall, marking the plane 
of greate6t movement .nd Blip. Itt! direction it lIOuthwest and 
northeA.~t. 

In 8(lditioo to the lateral moveawnt tlu~re bave been exl.eui .. 
verttc.l displaoemeotA, and it i.e probahle t .... the lMeral .,biAiJII 
may be referred to them. It would he prelDllllDn to ........ eo 
exact deacripOOD of tile numerout r..lu .nd ~_I chane- .. 
wh.ich the dike hal! been iU~ted. They requin further IItudy ud 
iun'PYiI. Mr. huc E. JIlIUe8, 80 long allti well known UpoD &he 

Cmnetock lode .. an a.ooompti.bed mille engi .. r, is now ill chara:e, 
and bas the _bject uDder iD\·.tigation. Wit ~ the fil'l!t tietermi­
Datioo of tee _tare aad poMiOD of many of the vertleal faults ...t 
throws to W. careful oo.rvation ad Iurvey... Without now ...... 
ing into preciee deecriptiooA of paPtiOlllllr tiis,)laooIDCDb, it will auf­
Gec to give 1\ .ket.cft indicat.ive of whal hM oocurred, pruducinc 110M 
8 confu~ recurrt'DOI! of ore Upoll eertailt lewis of tbe mine, 88 to 

lead at one time to the auppolliUOD Utat tNt. were IeYeral diU. of 
porphyry aDd ore ove~ a b~th of five or six hundred (e.tt •• 

The moy~ment appeal'!! to have boon {rom .. be west eutward.nd 
dowuwarda, the top of !'he dike being oarried ofT ill lMlOOIlII8ive block. 
by the a1idiat of IDUlIt'8 of the stntiied formaboD8 partly upon the 
planes of depoeitiou ol the beds (the!te dipping eutYard and afford­
iog aurw. of f!M1 lBO¥emeot), and partly upon .teeper plaoea of 
fracture generally dipping eMStward, aM shown in tbe outline Bkdeb 
eection, which may be aken &II typica.l. 

This disruption of the dike, with ita attendaut fraoturiAi &ad 



breoeiation of the t'JOUntry roek, IK'IOOlY'Ipanied by the move...t eI 
the dike upon itllelf, and the forlMtion of heavy clay ~1Df!, hie pt'O­

vided favol'1lble plaa!! for the accumulation M ott'. It is gt'nerally 

found in the sorter.041 moM broken Pl'rt~ne of the dike, coincident, 
DO donbt, with the l't'Igioo8 of gMttel't original metallization and 
lIubllequent movement, fttteotled br clay seams. Such clay seems, 
with the aOC'OInpanying ore, have by some been considered as markin, 

FlU ... 

the limits of a second or sllbsec-Jut'ntly-formed vein, following tht> 
dike and independent of it. 'fhi'! theory, formed uuder the inl'l,i­
ration of thp. f}('('eS~ity of narrowing down the \'('in and throwing it 
.'! far wP"t It'l po!!sihle, in ord"T to FOf\('Ure a greater length of it upon 
the Head ('entre grollnfi, would Iw more defenllible, if in the "t0pel! 
any vt'in ~trllcture referable to II later dt'p()~ition could hll found. 
Instead of tht' fragmenbl of l)f'okt'll porphyry, shale, and fjllartz 
being Ct'menled together hy quart?" they are loosely Itb'gY't'g3ted, and 
~how clearly that the formation is JuP. to n1('('hanical fi/r(.'e and attri­
tion. The clAy !JeanJ" Are AltIO 110t certain bollllc'lariCl! of' the ore; it 
oocurs on both !;id~ of clay seam8. Tile ('Ia~' cannot, therefore, Ilf' 
t.lrf!ll as ~parating ore from WAl't~. 'fhe 8C8ln8, more~wer, Are Dot 
~ntinuou", but giv~ out, and in some parts of the dike are ail!!ent. 

The ollly pllMle npon t~ looe where water has been reacht>d ~ 
upon the Sulphuret claim. At thie point the looe interse<,ts stra! Il..-­
of Jirn8flt.m~, and there ill a bedded layer of ore following the stra,j·­
fiOlltioll and connected with the dike. This ore is chiefly gal(·l1.~ 
iron pyrit~. Very little hM yt't lJf'eD taken out. So Illso in -thliL 
Head Centre ground, at a bight'r level, where the dike inte~I:LS 
Iime8tone, 1\ bedded or jnte~trati tied layer of ore ()(,CIlI'S. H.II -th c:.. 
best exam pIeR of bedded depo"its in the diRtrict are in the Tou,"h,,~t 
aad Goodenough claimll before referred to. 
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BEDDED OR, DEPOSfT8. 

Thffie also are l.St&OCiatRd with dil.:l'I'I and vertical fi8.~UN'!'l nearly 
parallel with til(' Contention \IKIt'. One of the lonpt and l*St de­
fined ill the West-Side loot', wl.ieh Dlay be tra0e(1 filr about tWlIlllilcto, 

until it pastlesinto the underlying ~ranitl'. Itfol northern prolongation 
appears to Clit acr0'46 the Tonghl1llt claim, anu tn conned witl. the 
v£'rtica\ fis.-;lIre and quartz c roPfJillb~ at the Dill<'O\'t'r~' "hllft nn the 
Goodenollgh. 

A 8{'('(lnd lint' of fi~l\re Ctltll acro,;!! the anticlinal lint' of the for­

mations at the open cut on the Toughnnt, alld ('rr,,",~'I' rllt' whole 

breadt II of I II{' Go .. Klenollj!h into thl' WIlY-Up dai 111 ll\.~·tl!l"\. Thill 
ha..;; bl'Cn fi,II"Wl'd on ore from th£' open cut tn the \r a.v- C p, lll111 is 
connected with thl' (' hief lateral lJC<Ioed d£'po'litr;. A 1"0(' ha~ also 
been followt~1 ill the sam" ~I'nt'ral direction from the claim ("a I 1(>(1 
th£' " Defl'III"," a('ros.~ tilt' Toughnut into the GOtl,h'IlClUgh. This 

lode i", lIlark('d by "en' II' an cropping-:; of IJlHll"IZ alltl flillty boulr1-
ers Iyin~ abo\'p tllp li tl""!" II" 0/\ the "llrf:lCe. 

In the fi"l'lIrt' .·xt.f'llIlill~ illl .. the \ray-Up claim the nre 1I'f\,. f"unrl 
ill laY(>N and IlIlI",I",s filllllwing till' Jdaue of th t' \"(·in. l"xl"Il<ling 
upward" and ""wllward" al(}l1~ it;; r""I1~ ill llt'arh' \"prtirnl ~hnnt,.. 

or orp - bodil'~ , btlt brt'aki/\~ off intI! -I", arljoillin;! -tlBtll ill. tiat bt>cl­
likt' la.\,pr .. , pal"li"l1larl~' where thl' \ "'111 ill tt'n;('I"! ~ till ' !" Wl'r lime:.tone 
refolting on the novacillite h4:"I" '1'1..,0.{' bedd.,'! .. /'f..hont-, from the 
vein nl'(' "nt-n of ronllidt>rlll.I.· ,1\11'.1 "xtt'lIt, ,;,llo\\,ing the plan.,,, of 
I'tratitil"atioll on eithtr ,.idt>. W." allll!'t yet -tatf" with n,ntidl'llI'e 

what the ('xat"t orig-ill "f th."'; · 1· ... 1.\(·" d (' p(~il" i~. TI\{'~' lila.'" II{' dill' 

to till ' r1t'('ompo>,iti n ll "f ""d,.!ar ma ... ,.l'I', hilt thl'~' an' ~erH'I·itll)' dt'­

posilt'd in tlil' limt''''' ''o. I " if 11.\' rt'plaet' IIl('"t. '1'111'.'- m:l)' I".. rq(flrd" d 
as filling il'l"(,~lliar t~ \NIlOU~ "pal 't'~ rr .. ,.kd t'r,)J11 tlit' ~( r:lta h~' OI<'tal­
Jif't>rolls ~l)llJtiun!', 1m .. ] without an.," r"~lIlar '"'III,darit'';. 'Tlwl'it' I >t><1 .. J, ,,) 
masses do not have a lIynllnt'tri("al '" f.. 11"""1,,, Itt of' the UI't', eXt'(,pl ~lI('h 

1\8 may be referr('Ii til ... tr-.ttifi(~lt '!r ( ,j. 1)<" l li"l1 hy gra\·;IY. 

It is tn 11(,' ol"'('r\"\·d tkl t dOl'''''' I ... 1.1· ' 1\:" ... - "I' lIre ()t'/'III'Y the Ii Ill€'­

stone8 rather thall t bl ,iii ' j(l!!- .. I "'.lilla', " l!~ -Irata. a~ \\\~ IlIigllt 
exp(>('t from till' gr'.·atl' r ~oltd , ilif.\ ,.1' ri,1' liIlH"'tflnf'. J l1a~ll\l1('h as 
the:le lim.~tnn <: "trat:t art' f"I .krl lin I til 1'11",1 IIi' in difti'r"II! \lirer.~­

tion~, the inter-l,ctitll1 "I' tl ... lillll'~I "' I' with thl' "t'rti('nl "Ialll' .. flhe 

yein is an irM'1.':lIlar 1illl·. \! ... 111'" in(( 'r".",tiotl'" the wall" of tilt:' fi!'­
sure are c(lrrrHI.·,J :-1\\":1.\' all.) an· .. 1,1 it r'I":tt\:d , or arc' fllrtlH'r apart Illall 

where the· ti,. ... lln: l'llt~ til(' ~di "iu ll' ['I,d;;, the ~hal(.,., r,r the quartzite!', 

/ I 
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In this respect the formations are similar to many abroad. Mo. 
senet· repr~nts bodies or shoots of ore corresponding in their pitch 
to the intersection of strata with the plane of a vein. Wallace de­
scribes a seriell of strata in the North of England consisting of lime­
stones and 8hales travel'lled by lodes productive in the limestone, but 
poor when pl188ing through shales. Other examples might be cited. 

In extent, the bedded masses of the Goodenough and Tougbnut 
claims have been much greater than the ore-bodies of the vertical 
fill8u res , and it may be said that the greater part of the production 
has been from the be<b or flats. They extt'nd irregularly between 
the two fi'l8Ure8 a distance of ahont 400 feet, meASured diagon811y 
along the dip. It is noteworthy that they follow the ~tratification, 
and then suddenly break acr0!!8 it vertically, following a crack or 
break of the hedding, and then expand again horizontally for some 

distance to Ilnother, dropping clown hy a series of steps from one 
layer to Illlother in and between the limestones. 

Ffli. 'i. 

The Ore8 (ouoo in these bedded deJlO8its in the limestones are mueh 
more plumhiferou8 than the ore of the feldspathic dikes. Galeuift" 
blende, and V-OO pyrites are abundant in m88lle1!, which,' within tll. 
reach of oxidizing 8gencies, are largely converted into oxides all. l 

carhonates. 
Bedded Ore!! of this nature are al80 found in the Iime8ton('s o( 10. 

Blue Monftay claim contiguou8 to the vertical fise!ure in thE' Wf!I8l 

ward prolongation of the W ~t-Side lode, or vertical ore-bearinIC 
fistiure. ThiJl contiguity of the bedded depoeits of the camp to tlw 
vertical 68sul'eI! and dikes, and the occurrence of bedded ores wbe .... 
the dikes intel'S€'<'t limestone 8trata, lead me to the opinion that th. 

* ADn.lee dee Kin. (6) II, p. 10. 
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m('tallization of'the district is due to tb e i!{ueous inM-uriionEl, and that 

these intrusions, with the aocompanying imprpgna\loru; and ramify­
ing veinlets of quartz, are the true I 0<1 eos, or "lea<Jt;" that may be 
followetl with confidence in the search fur ores. .' 

THE GOLD FIELDS OF THE SOUTllER.V POR110N OF 
THE ISLAND OF SAN DO.m.yr;o. 

RY RICHARD P. ROTnWELL, NEW YORK. 

Is the year l~Rl. I "iRiteil Ran Domingo, in the inte rPl-lt of 
Fren('h capitRli!'t!'l, to (,lCamille lino r('port UpOIl CE"rtain "(,Ollcel­

sions" of gold-bearing: ~rav('l and quartz vpins, on the Isabella and 

Jaina rivE'rs and their tributaries. 

This district ill periodiCltlly reporteri to he nlr.,.rdinArily rich, 
and tlwre is cast around it the glamour Ilf Ihf' In\'-Il'rinu- .. hipmt'ut>i 
of gold, credited, ill romao<'t' lUHi in m".·.· fir 1_ "',,,,an tic- tll'tor\', to 
Columhu8' and the Spaniard<4 ()f th .. lift_11th Il"d -I u.~'nf h ('t'ntu­

ries. Since considerable "UIUlI flf mont'" and IU-\'prlll \'alu8.iJl" lives 

have been lOllt in the unlHtOOf'Al!fll1 !If'flreh j;,r itll prllfitablt> mines, it 
seems dt>siraLle to place on l'e(lord ~orne of the information collected 
concerning the value of the~ famolls gold fiel(I~, with the hope o( 
facilitating the work of thc_ who may hen".1ftt'r 1ft' ('allro on to in­

vestigate these claim", allll of preventing the unne<'~~ry Wa8te of 

(-,spital. 
It is neeclleM to ad.1 thllt the capitaU"tl'1 for whom my investi~a­

tions were macie .bandon~t th~ entt>rprise tht>y had in view, although 
DO doubt similar schem~ will be brought forw".tni mllny tim(':j in 
the futurt', 88 they have 0et>1I in the p."",t, ulult'l' the fervent advocacy 

of too sanguine enthusiMtll. 

Since the time of tbe Sp"ni~h OOI'III)8tion of the hland of San 
Domingo, in 14117, when Culumbu" /i",",1 the natives wearing orna­
ments of gold, more or 1_ of t ht> pret: iou8 metal has been obtained 
annually by wafOhing the lColo-ht-arinl/: ~llnd~ of ~everal of itl3 streams. 
It is said that during the ~pal\i~h dllfllinalion, when the native In­

dians were held in tilt> rnOtlt Ill~ed ~rvitlld!', 8. certain amount of 
gold was required of each one as the result of his labor. Under thi& 
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