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REPORT OJ!' TIlE LEADVILLE GROUP OF MINES, 

COURTLAND. AIUZONA I 

MARCIl, 1~13. 

************ 

LOCATION 

The mining olaims dealt with in this report are adJaoent 

to the town of Courtland, Turquoise Mining Distriot, aoohise County, 
-~.--- . . 

Arizona, 36 m1ies northwast of the oity of Douglas and 24 m11es north 

of the c1 ty of Bishee. They lie in a slUell group ot low hills', detached 

from but near to the extreme southeast end of the Dragoon Mountains. 

AREA 
t, 

The olaims are divided into two groups Ylith areas as follows: 

Maid of Sunshine Patented 18.11 aores 
King Solomon n 201~66 n 38.77 
Leadville " 
Turquoise King " 
Copper Bug It 

Western Belle It 

Nor the rn Li ght It 

Gray Mule It 

Headlidlt It 128.25 
Wincoo ster, surveye d fer 'patent, area estimated 2.00 
Wast side, patent pending, area as tim8 te d 18.00 20.00 

Total aores 187.02 

These olaims, as well as the slErounding ones, are shown 

on the plan of the mining olaims of the di str10 t a'nd whioh plan 

aooompanies this report. 

TITLES 

Tbe titles to the se propertie s are hel d by the Leadv1l1e 

Mining Company, an Arizona Corporat10n. Abstraots showing ole ar 

ti tie to all but the laat two n~fn tioned olaims have beenprasented to 

me. 

HISTCRY 

The dis triot gets its name from the Turquol sa mlnes wbloh 

were d1. acovered on th e west 51 de of the oamp about ~ years ago. and 

for the prospecting for whl oh gem ' some at the olaims of the distriot 

ar e s tlll held. 

An important 'body of oommeroial copper are was disoovered 

I . ' I 
I 

I , 
I 

I 
' "., 

; .. , 
i 

1n the Humboldt claim about lJOO. and the high price of oopper late i 

in 1~05 an d 1\l06 oaused a grsa t amoWlt of aoti vi ty in the OEftlp.· I 
__ .1 
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Phelps Dodge &. Co •• the Calument &. Arizona Mining Company and others 

did a large amoWlt of prospeoting. Some of the olaims were held under 

bond at fabulous prioes end the subse(!wnt drop in the price of oopper 

in 1907 is g1 ven as the reason for the relinquishment of nearly all 

the options held by them. 'l'he produotion of the Mary, Germania and 

Mamie mines sinoe that time, as shown under head "Produotion" 

hardly g1 ve value to tllis reason. 

GENERAL 

Tbe rook formations oovered by the olaims of the Leativllil:e 

. Mine Co. as well as those of the nearby produaing mines, are five in 

number, three of these sedimentary end two igneous. The lowest member 

of the sedimentary group is 8 herd qwrtzite whioh 1s the rook wldoh 

oaps most 01' the highest hills of the distriot. Overlying the quartz

ite is 8 formation of thin shaly limestone. This limestone as well as 

th3 underlying quartzi te huve been identi fied by the U.S.G.B. as being 

of Cambrian Age. The other sedimentary rook of the d1 strict ·1-s a 

bl ue gray thiok-bedded limestone 0l1' Carboniferous Age. 

The igneous rooks of the distriot are both monzonite 

porphyries very similar lithologioally and distinguishable mainly 

by the ere~t amount of decomposition whioh "be more acid of tr.e two 

has undergone. This l.a tter wes probably intruded before the deposi tion 

of the Carboniferous limestone t:lS the only conLaats obsel'ved between 

tile two were fault contaots. In tl"e area studied the aoid monzonite 

occurs only 1n the form of sills/aud laoooliths in the Cambrian limes

tone t one very persistent still about 25 feet thio k: lying between tile 

q,uartzlte and this limestone. The intrusion of this porphyry hos llad 

a very marked effeot on the adjacent shaly limestone "hi 011 lJ8S boen . . 

flO id thl B 1b rme r 

rooks in plaoes that their original oharaoter oan only be determined : 
, ; . ~ l 

wi th dl ffi cuI ty • 

I 
I 

I 
I 
.f 
I 
I 
I 
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The basic monzonite porphyry OOOlli'S 1n much larger bodies 

than the aoi d monzon1 te. usu ally in the form at' stock sand di kes in

truding all the above mentioned formations. It 1s of a darker color 

and coarser texture. It has hod no de01ded metamorphio .aotion on the 

limestone except 1n a few plaoes wte re it OOOUI's in a more s11i010 

phase. 

The distriot has been extensively faulted, both oompression 

or overthrust fuults and tension or normal fau.l~s ooouring. '1'he over

thrust faulta are perhaps eoonomically the more important as long a8 

their faulty dipping planes groater opportunity was afforded for the re

p la c emen t of co P per be a r in g sol uti on s. 

The ore Heposi ts are of tw 0 types. 

li'irst: Pyritio impregnations in the shaly limestone near 

the oontaot wi ttl the porphyry. 

Seoond: Oxi di zed deposi ts resulting from the replaoement 

of shattered limestone by oopper bearing solutions. 

Both for!llS of ooourenoa udoub Ledly have their origin in the 

aoid monzonite porphyry. 

'1'he first step in thei r formation was the introduotion of 

sulphides into the limostone wllile these were undergoing contaot 

metamorphio ohanges due to the intrusion of the porphyries. Looal 

oonoentration of these sulpbides, whioh are principally pyrite with a 

small percentage of ohaloopyrite. may form commercial ore bodies of 

the first class. Some of the o~tdized ore bodies of the cal:J.P are tile 

result of tile direct oxidation 01' these pyritio ore bodies in plaoe. 

but lhe more important are probably due to the oolleoting agency of 

rurface waters whi oil in percolating through formutions of metamor

phosed limestone and porphyry carrying dissemim~ted sulphides, have 

ta ken · up co pp er sulphate in so luti on t transp 01' tins th e same un til 

rome favorable mediwu for redeposition by replaoement, Buoh 8S the 

shattered limestone of the thrust faul t breooia. is enoo untered. 
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'rIlE ivlAID OF nUNffiINE MINE 

rrhe pr,inoipat ore body lies along tlie plane 01' the Sunshine 

Fault, an overtlirus t fault by whio h Cambrina ,",uar tzi te wd limestone 

he \e beeu thrust over, releti vely younger, oal'boniferou~ limestone. 

·The ore is a mixture of oarbom.1tes. silicates and oxides of copptlr 

irregularly distributed in a gangue of limonite and olayey residual 

matter resulting from the deoomposition of the fault Ihr-ficoia. Smaller 

branc h9 of th e main bo dy \vill ofte n lead away from the faul t and make 

along a bedding plane of the underlying limestone 01' along SOllie minot' 

fault whe rever the limestone has been shat tered. 

Tbe ore follows approximat ely the con tour of the limestone 

footwall, between mich and the unaltered hanging wall is a belt' of 

oxidized residual material varying in thickness from a few feet to 

fi fty feet or more. The ore itself varie s from a ri ch streak of six 

inobes to lenses of commeroial ore forty to fifty feet thick. 

r1'be mai n or e bo dy wa s 11 r st encou n terea about 100 tee t do wn 

an incline shaft whi oh was sunk approximately along the fault plane 

thoue;h not follwing the footwall closely. From this point ore was 

de velope d downward, bu t no fur the r work was done along the footwall 

upward. It is probable tb!:t lUare ore will be found if this be done. 

for a number of shallow prospect pits sunk on the fault have shown 

good ore very noar the surface. On the 122' level the orebody has 

been more fully developed than at any other plane in the mine and What 

little stoping has been done is from this level. The footwall is 

sllown to be very uneven - pailtly due to original irregularity of the 

fault plane and partly to subsequent normal faulting. 

The development on this level was probably done before the 

relet ion of the 1'0 ul t to the ore body was fully realized. 

Drift 4xC along the footwall exposed some are but no oross

cut "fias driven towards drift 2xC whioh is still in the are zone 

nearer to the honging wall. Suoh a orosscut would probably have out 

UrI' OUCh the main Ole body. 

Ore was stoped on the Mary olaim of the Great Western Copper 
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Company not far from the line on the oontinuation of ~he Sunshine 

fault. 'l'he Maid of Sunshine shaft out s the fault plane about 26~ 

below the 122' level going through a little ore but no exploration wes 

done on the level NE of the shaft along the fault plane. The stqJ8 

on this level outs througL about thirty feet of ore vertioally, the 

body dipping neorly 30 degrees~ 

In drift 28xC, whi oh lies in the ore body about 80 feet 

horizontally from the footwall a later fault has brought the footwall 

forward to interseot the drift. 

The incline from the 122' to the 22~' level, nearly hori

zontal 1n its uppel' paDt, begins in the footwall, and outs through 

the ore and leaohed zone into the unaltered quartzite hanging wall. 

It then passes through 8 normal fault which has thQ'own the footwall 

back up to th e le vel of the dri ft. As is shown in Seotion A - A 

the effeot of "the later faul ts has been to partially repeat the ore

body within the limits of the Maid of Sunshine Claim. The inoline 

then follows the footwall rather olosel:/ along its ohanging dip until 

the 229' level is reached. 

Drifts driven north from the sub-level incline along the 

footwall pass through a relatively barren zone. The richest part 

of the ore shoot devloped by the sub-level lies south of it. Another 

inoline raise (21SR) from the 229' level und approximt:ltely parallel 

to tbe sub-level passes through a wide shoot of very rich ore. This 

inoline follows the footwall. but a drift from it, (9SR) wanders 

aronnd in the or'e zone wi thout effectively blooking it out. 

On the 221J' level drift 24xC runs "through barren leaolled 

lie terial about ?5' from the footwHll. In orosscut 35xC the footwall 

was again found with a Harrow but hi£jl grade streak of ore along it. 

At the eaot end of this orossout a raise developed commercial ore which 

Beems to lia ve made along a limestone bedding plane leading away from 

the fault plane. 

The part of the Sunshine fault isin praotically virgin 

ground as no other work has been done here either above or below the 
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22l1'level. Going west on this level the ore body whioh makes along 

the GtjrJllaula fault 1s enoountered in the dr11' ts 34xC and 15xC. 'llh1s 

fault is elso a thrust fault with Ct:lrbonifelous limestoae in the 

footwall. l 't has been traoed in a northwesterly direotion nearly 

a ml1e from th e Germuin ia mine. It dips northeast or in an opposi te 

direotion to the Sunshine fault. In the lower levels of the Germenia 

Mine the orebody along this fault hus been stoped up to the Maid d. 

Sunshine 11ne. Reoently ore has been developed on thi s fault abOi e 

the le vel of th e Germania shaft ooller , 

Near the north en d of drlft l5xC on the 22l1' level is the 

only sulphide ore so far disoovered in the Maid of Sunshine Mine •. The 

body apparently belongs to the first olasssof ore deposits of this 

camp, that Is, pyritio impregnations in tbe Cambritln limestone, en-

rl ched by s'~oondary ch alooc 1 te. Very little work has been done on 1 t 

and there are no workings above or below it. It is a very promising 

prospect and should be explored further, although a , unall stope 

could be started on it /;it once. 

The work on the l~O' le vel was done wholly from the Mary 

sh tift of the Great Western Copper Company. It 11es entirely ln the 
/ 

limestone footwall below the Sunslli ne fault, and was intended primarily 

for a working level in solid ground from wh1 oh the orebody oould be 

tapped by a system of raises. The orebody slopes from a heigpt of 

55' above the level at ohute 15 to 18' above the level at ohute 19, 

The probable fault sbown on the map has not been out on this level but 

bas been cut on the sub-level above. Drift 191 extended turning to 

the left about 30 degrees w')l\ld probhbly out the Sunshine are body 

on the near side of' the probeble fault and again some distanoe further 

on up the up-faulted far slde. The Great Western Copp~r Company has 

stoped up to the line on the down-faulted portion, 

The 275' level was undoubtedly intended for a working level 

by the former option holders. Tho drifts and crosscuts are all 

laid out in straight lines end right angles. The Germania and Sun

shine faults approaoh Vii thin 75 feet of each otlier on th is level, the 

zone between the t»i 0 being entirely oomposed 01' deoomposed fault mater-
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ial. 'I'he only prospeoting done on this level was about 100 feet 

of drifting in this zone. Some are was developed but the work on the 

229' level and t.he ~ub-level shoo that this portion of the fault plane 

was relatively barren. 

One hundred rod ninety feet below the 275' level is another 

level whi oli Wt.iS dri ven from til e April ~"ool shaft of th e Calumet and 

Arizona Mining Company. Unfortunately thi s level is now under water 

but its 100at10n nas u'u tained from an old map. I t was to hove been 

the main working level through whioh the various members of the pro

posed oonsolidation soheme were in be worked, using the April Fool 

as a oentral shaft. Suoh information as oould be obtained by 4,uestion

ing former workmen is to the effeot that "sulphide" was struok in a 

drift goil!g' into the King SoloDlOn olaim and an "oxidized zone", 

probfJbly deoomposed fault breooia in one of the long orossouts to the 

east. If the latter sta temen t is true it would seem to show tha t the 

Germanie fault is later than the Sunshine fault and oonsequently 

oarrie s through. 'rhe oh araoter of the seoondsry fault s and breaks 

tend to oonfirm this view, but this oannot be positively determined 

without an examination of the lower level. If on' the other hand, 

the Sunshine fault is tlle later it Vlill dip out of the Meid of Sun

shine ground about 400' below the 2?~' level ' at the point through 

whioh the seot10n is taken, anu to suooessfully inoreasing dep ths as 

its strike is followed northerly. 

RESUME OF GEOLOGY . 

The development work <b ne by the opti on holders presents 

many puzzling featuras looked at from 'the view point of the operator. 

While ore has been enoountered in many of the workinGS it has not been 

effeotively blooked out. 'rhe best idea of the dimensions of the 

orebody may be obtained fr om the stoping operations in the Mary and 

Germania Mines, on that part of the Sunshine faul t wh ioh dips in to 

their ground. This also holds true for the Germania fault whioh dips 

from the Germania into the Maid of Sunshine ground. In both oases 

their stopes extend to the Maid of Sunshine line. The experienoe 
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in /too se mines ho s been tha t muoh new are is developed in the prooess 

of stoping, and it is said tl!at they havcas muoh O1'e in sight )low as 

when produotion oommenoed. 

The expense of' keeping open workings in the are zone was 

probably one 01' the main reHsons for not more 1\111y blooking out are 

already disoovered, and that there wes ample warrant for this is shown 

by the badly oaved oondition of some of the workinl~s. Sc:11le eltogether 

inaocessible, whi oh have only been abandoned about three years. It 

is also apparent that the relation that the orebodies bore to the Sun

shine and Germania fault s was no t understood. 0 therwise exploration 

could he ve been more effioien tly dir eoted Elld much aimless drif ting 

avoided. In justice to the former menagement it should be said hovever, 

that subse4.uent work in the Ml:lry EIld Germenia mines has done mucb to 

c1ar11'y sOllle of the obsoure points in the struotural relations of tbe 

faults. 

During the boom days when the large oanpanies held opt10ns 

on most of the promising claims 01' the distriot with the probable 

Ultimate purpose of oonsolidtion, the camp was a hotbed of intrigue 

and manipulation, and it is frequently oontended by pel'oons on the 

ground that the charaoter of the mine development was often influenoed 

more by the status of some partioul1ar mining deal than by the aotual 

ooonditions of the mine. 

The conclusions arrived at as a result of tb~ geologloal 

examina tiona are: 

1. Tha t the ore ac tually in s1 gh t is bu t a small par t of 

whet could hove been developed by proper exploration. 

2. That work up from tlle 122' level will probably sho~'J the 

c mt inUl.ltion of ' the are shoot far above that level. 

3. That more work done al ong the Sunshine faul t plane 

from all the levels will discover new are shoots. This is espeoially 

to be reoonunended in the upper levels since a oorrespondingly greater 

portion of the fault plme 11es in til e Maid of Sunshine ground. 
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4. That drifts in the o~ ' e zone on the 275' level are ona 

portion 01' the fault plane which was oompuratively barren on the 

upper levels and that if the south drift were extended 50 feet the 

rioh 01"3 shoot in 21SR would be found, while the sarna distance 

added to the north drift would reaoh the undevelope<1 shoot in 35xC 

on the 22~' level. 

5. That the sulphide orebody on the 22g' level is a body 

distinot from ei ther the Germmia or Sunshine orebodies and will 

t how some conne otion wl th the two s111s of aoi d monzoni te porphyry , 

in t;he Cambrian lime stone 61'1own on the map. 

6. That th e extensi on of the Germania faul t d1 ps into the 

King Solomon Claim. 

ORE IN SIGHT 

The development of the ore ln the Maid of Sunshlne ,mine has 

been of suoh a nature as to preolude the possibility of making an 

acourate e stima te of the tons of ore in si gh t, based on the generally 

aocepted idea tha t ,ore in si ght is ore blooked on four sides. 

I estimate tha t there are fifty thousand tons of ore in 

sight oarrying six per oent oopper and that en add1'tional fifty 

~housand tons should be cons! dered probable ore oarrying a similB r 

amount of copper. It is quite probable however, that Judioiously 

projeoted work will show a greater tonnage to be in the mine than that 

men ti oned in th e estimate s. 
" 

ASSAYS 

The assay results of all samples taken are shown on five 

assay sheets whioh acocmpany, and are a part of this report. The 

desoription of each sample is w:r1 tten against eaoh assay number and 

correspondingly reoorded on the assay plens of eaoh level whioh also 

accompany this report. 

COSTS 

The freights rates per ton from Courtland to the smelters 

at Douglas and El Paso are respeotively 45 oents and $1.55, 

Coal f.o. b. oars at Courtlan d $7.20 per ton. 
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Fuel, oil f.o.b. cars at Courtland 4 cents per gallon. 
Mining timuer v.o.b. oors at Cow'tlend ~~ 27. per thousand. 
\'luter, as supplied by t.he Courtlood Improvement Co., ?5'1, 

per 1000 gallons whe n 100,000 gallona or more are used. 
1i,abo17, Hoisting enginners $4.50 per day for 8 hours. 

Top men 3.50 
Maohine drill men 4.00 
Hand drill men 3.76 
Timbermen 4.00 
Muokers $2.25 to 3.50 

. Tralluners 2.25 to 3.50 
Mexioan Labor 2.00 - 3.00 

TRANSPORTATION 

'l'he El Paso &~ Sou thwe s tern Rail road he s a brano h from DouB-

las, 36 miles, whioh crosses the Maid of Sunshine claim and ends on 

the olaim Tin Horn. See plan of mining olaims of the distriot and 

pbo~ograpbs, both of whi oh aooompany tld. s report. 

Distance by rail from Cout:tland to El Paso is 21? miles. 

TJ.e Southern Paoific Railroad has a branch line from 

Cochise, through the mining oamps of Pearce and Gleeson, which ends 

about two miles south 01' the Maid of Sunshine Mine. Daily trains are 

openated by both the lines mentioned. 

PRODUCTION 

That of the camp of Courtland has been as follows: 

Great Western Copper Company: 
Humbold t Mine Estimated 
Mary and Marui e Mine s. 

1909 455,219 Ibs. Copper 
1910 17,489 tons Ore 
1911 20,?02" " 
1912 33,112« " 
1913 Estimated 

Forward " 

Calumet & Arizom Mining Co. 
19\0 17,624 tons Ore 
1~12 Estimated 
1913 « 

Leadville Mining Company. 
1905 60 tons Ore 
1'J06 ?8"" 
1912 692" " 

'I'o tal 

$ 300,000.00 Gross 

59,096.53 « 
287 ,4 'J 2 .00 " 
323,408.54 « 
558,812.00 « 

65 1475.00 « 

$1,5~4f284.07 

1~2t4'Jl.l3 « 
~47t500.00 " 110,025.00 " 

1,2'J4.82 Net 
1,5~3.82 " 

10,205.22 Gross 

$2,157,3~4.06 

Vlhen the word "estima ted" is used til e tota 1 tons produced, 

as boaed on the best ihforma.tion procurable and believed by the writer 

to be correct, has been multiplied by ~15.00. The sixteen shipmEnts 

Inade from the Maid or Sunshine mine had the following analysis. as 
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sbovm by tile Slilel ter re tur ns; 

, Weight Percent Percent Ozs. Percent Peroent Peroent Peroent 
in Ibs. Moi stur e. 001212e r Sil ver Iron Lime Silica A1wnina 

102080 12.5 6.16 Traoe 2 2 50.2 15 .5 
B8520 12.6 5.?4 It 2 2.2 50.4 16.4 

118ol80 18.5 6.15 " 1.6 Traoe 48.0 20.4 
~'d560 17.0 4.71 " 2.3 2 56.2 17.2 

106oJ60 lS.0 5.44 It 1.8 Traoe ' 52.4 17.3 
130280 15.3 5.50 It 2.5 0 4'J .6 20.S 
1111)00 1?1 5.?0 " 2.6 2.1 52.2 17.2 
101640 16.3 4.53 " 2.5 2.1 5? .8 15.2 
130600 14.1 5.28 " 2.5 'rrace 54.4 15.5 
~1J830 17.0 4.80 0 2.7 0 5S.0 22.1 
';t?080 16~5 5.? 0 2.4 0 5S.2 1?0 
87300. 16.0 4.2 0 2.3 0 27.8 18.5 
\I ~3 60 16.5 5.~8 0 2.5 0 55.8 18.5 
1J4860 18.0 6.6 0 2.4 0 55.7 18.7 
?1J5GO 14.0 ,4.31 0 2.? 0 4? .2 23.1 
~9340 16.5 5.50 0 2.9 0 53.2 19.0 

Report on the Leadville Group and such i terns as Equipment and 

Mining, not covered in tl1i s report will be oomp1ete by 28th inst. 

Do u'gla s, Ari zona. 
March 24, 1913. 

Respeotfully submi tted. 

(Signed) S.M.Greenidge, 
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Gl!:OLOGY Oli' THE LEADVILLE GROUP 

Douglas. Arizona. 
Maroh 28, 1\113. 

This group is developed by two main Vior king shafts and a 

number 01' sllaller prospeot shafts. The greatest amount of Vlork: waa 

done from shaft No.1. looated on the Copper Bug olaim. It ls about 

three hundred feet deep and has two JUain levels ·and some intermediate 

workings. But lit tle oould ue learned of the oharaoter of th is Ylork 

as th e shaft wes allowed to 1'i 11 wi th water v.hen the property reverted 

to the Leadvi 11 e Mining Company, rod the pre sent mana gene nt hed no t 

bad time to unwater it before this examination was made. No stoping 

was done by the former option holders. The dump whioh resulted fran 

. •• ! 

the exploration work was reoently sold tn the Pioneer Smelting Company, 

Sahuarita. Arizona, who sl.ipped about two thousand tons of low grade 

ooppa r-sulphi de ore from it. Previous to the granti ng of tile 1'1 rst 

options salle work was done by the Leadville Mining Company in an inoline 

shaft whioh was sunk on a bedding plane of the Cambrian limestone 

neal' the oon taot of one of the aoid monzonl te porphyry sills. Pyri tio 

ore, sOIDawhat oxidized and seoondarily enriohed, w.aB found and a slIIall 

amount of stoping was dona about fifty feet below tbe surfaoe. Samples . 

1~5 to 1~7 are taken from this ~tope and their looations are shown on 

tbe map 0 f the Leadville Group wh iob aooompanies till s report. This 

incline was continued to about 200 feet below tbe ·surface and about 100 

fea t of dr ift ing was do ne l' rom ~he uo ttom. This drlft is sai d to be 

in guod grade of sulphide ore. As the drift is und '~r water it oould 

not be sampled and the only reoord obtairHiule is 8 smelter liqUidation 

on a car of ore wlli 01"1 was taken out in development and which assayed 

6.8% oopper, 0.2'd ounce Gold, 1.75 ounoes Sllver, 38.1% Sulphur, and 

17.4 Insoluble. 

Shaft No. 2 is the othe r working shaft and is not·: about 

360 feet deep. On the first level B orosscut runs east in the basia 

monzoni te. On the seoond level a Ol'ossout outs tile oontact of the 

basis monzonite end the Cambrian limestone, but has not yet cut an 

ore-bearing bed in the limestone. 
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Shaft No.3 1s a prospect shaft on the contaot of Cambrian 

limestone and basic monzonite. A 1i ttle work UbS been 'done from this 

sl16ft on two levels end commeroi al ore was found. 

Sampl es 181 to 1 ~2 refer to thi s • 

Shaft No.4 is a prospeot shaft in Cambrian limestone near 

the contact with an aoid monzonit~ sill. Low grade are was enoountered 

apparently on the edge of a len se. but no work !las done to prove this. 

An open out on the oon taot of basio 1Il0nzoni te and Cambrian 

limestone developed a gJod grade of oxioize.d oopper ore whioh may be 

very cheaply mined. Samples 165 to 170 WU.1'e taken in this open cut. 

It may be said that the exploration done by the Great 

Western Copper Company during the last few years, on the claim Mamie, 

has given definite aSSill'ance of the existence of a body of oommercial 

copper ore on the Leadville ground south of shaft No.2. The great 

Westeln Copper Company began stoping operations some months ago along 

the line between the olaims Mamie and Leadville and a very good grade 

of ore 1 s still being produoed l'i'om this plaoe. 

The ore bodies in this group of olaims are olearly those of 

the first olass. i.e. pyritio impregnations in Cambrian limestones. 

They are lentioular in shape and have no sharp bOWldaries being that 

portion of the bed where the pyrite is more thic~ly disseminated. 

From the Se co noentra ted porti ons 'the pyrite gradually thiJ?-s out in all 

directions, the final limit to whioh a stope may be oarried being 

directly dependent on the market value of oopper at that time. 

'1'he pyrite owes its value as an ore of oopper to finely dis

tributed ohaloopyrite, probably primary. Some of the stopes of the 

Mamie mine of the Great Western C,opper CompanY , are in this prirnary ore, 

but it is also true that somo seoondarily enriohed oopper ore is at 

present belng mined in two 01' their stopes. 

That the primary ores hove been formed by the action of 

magr:18tic waters emanating from the intrusive acid monzonite sills on the 

beds of CaDlurian llmestone Dlay 'be considered as fairly well established, 

but the se beds have not shown equal susoep tlbl11 ty to re plaoement by 
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. ouprifol'ous pyrite. In order tha t future exploration be most eoonom-

ioally oonduoted, the oriteria for the reoognition of the beds must 

be determined. 

1'be geological condi ti ons of the Leadvil~'e Mines are stroilar 

to those of the Mamie mines, i.e. Cambrian limestone with intcrplooed 

sills of aold monzon~te porphyry. 'l'be surfaoe showing of the 

Leadville is very muoh more favorable than that of the Mamie as the 

limestone is more heaviiLy iron-stained; due to the decomposi ti on of' 

the sulphides. The Leadville has also been faulted and shattered 

more extensi vely than tbe Mamie, whi ch affording ohannel s for cir-

culation surface woters produces a condl ti on favorable to seoondary 

elII'i chr.lent prooesses. 

In this oonnection attention should be called to the great 

turquoise overthrust fault sllOwn on tlJis map. This fault longitudi

nally outs the formations in whioh it has b'Jen shown that prim6ry 

ct' e is lUOS t li kel y to ooc ur, and 1 t is not improb a bl e tha t along thi s 

faul t plan e repla camen t or es me y ba formed a s in the oase of th a 

Sunsuine and Germania faults. Some are has been found in an incline 

shaft sunk on a bedding plaoe of the limestone· near the oouth end 

of the fault but the greuter portion of the fault traced ls oovered 

by deep surface wash. A orosscut west from Shaft No.1 to the faul t 

plaoe is recommended, since this will also cut several aoid monzonite 

and Cambrian limestone oontaots. 

M~NING 

1'hat heretofore done in the oamp has been entirely by the 

square set systom ond although this is partioularly applioable to 

the kind of rock mined the writer is nevertheless of the opinion that 

a modifioation of th~ oaving cystem may be to some extent applied 

und a reduction of costs made the reby. 

Stoping and all other oosta necessary to the extraotion and 

plfJcing of 01'0 on the oars should not exoeed an average of i2.25 

pel' ton. 
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Explorotion work, obove water level, should cost from $4.00 

to ~· 5.50 per foot end below water level en additional umount depending 

upon the amount of water enoountered. 

EQ.UIPMENT 

At the Maid ot' Sunshine shaft thi s oonsists of a V H.P. 

gasoline host, a whim, and a new head frame. 'rho shaft haa been re-

timbered to 

At 

At 

ttl e 2?5 t level end is i n 1'1 r s t 0 la s s sha pe. 

shaft No. 1 01' t he Lead vi lle group: 

1 25 H.P. s t e 8Jn hoi s t 1 30 H.P. Bpl1er 
1 Station pump 1 40 I1.P. " 
:3 Bollers and the pwnp need repairs. 

shaft No. 2 of the Leadville group: 

1 81 x 10 ottumwa steam Hoist 
1 Ingersoll Rend Compressor new 385 ft. x oompounded Bnd 

belt driven by 
1 Russel l2x12 automotio governed steam engine. 
1 140 II.r. fire tub e boiler. j 
2 2 -~" Coohise air drills \ 
1 Ingersoll Rand stoper 
3 Ingersoll Rand Sluggers 
1 No. ?riCameron Station Pump 
1 Wa t e r b uc k e t 
1 Stael oage 
4 Sinking buokets 
\} Mine oars 
1 Blaoksmith shop, fully equipped 

Neoessary tools for the use of about sixty (60) men, 

Respeotfully submitted. 

(Signed) S. M. Greenidge, 
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REPOflT ON LEADVILLE GHOUP OF' MINl!.S 
COUH'l'LAND, AHIWNA. 
December 22, 1~171 

• * * * * * * * 
AREA 

Since my report of Maroh 1~13, the area of the Maid of 

Sunr,hine eroup has been inoreased. by the three olaims, as follows: 

FRACTION ) 
) Patented 

SI LVER 'lUN ) 

ROCK HILL Unpatented 

Making a total aoreage of 

11.429 aorea 

4 aores 

202,449 aores 

These olaims ere inoluded in the ares oolored as that df the 

Leadville Mining Company on the blueprint ufthe Courtland Distrio t. 

TI'rLES 

The titles to these additional olaims are in the name of the 

Leadville Mining Company. 

HIS'IORY 

In May 1'J16, the Needles Mining and Smelting Company took: 
\ 

a bond on ttl e holdi ngs of the Leadville Mining Company. making a payment 

of $10,000 and doing the development work shown as the difference 

between the blueprints whi oh acoompany this report and those whioh 

accompany my report of 1~13. 

Th.e Needles Mining and r.melting Company did not exeroise their 

option for purchase and ceased work in March 1917~ 

The Grout Western CoppaI' COUlpany ceased operations of 

their mines, under thoir own direct management t shortly after my last 

report but hove continued to produce from praotioally all thei r mines 

by 113 861n ~ them. 

'rhe sallie may be said cbd' 'the Calumet end Arizona Mining 

COlllpany',s operatiohs in this camp. SOUle idea of the number of 1easers 

in activ::. opeDation in the North end 01' the oamp may be gottan from 

the photos which accompany this report (See Plates 4 & 5). These 

leasers are still in very active operation 1n the oamp and are produoing 

approximately 40 Oars 01' ore per month. 
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GEOLOGY 'lll-ill MAID Olf SUNOlUNE 

The development done by tile lost option holder does not fur

nish reeson for any particular ohange in the geology of th is orebody 

as written in my preViOl.iS report. It is to be noted,however, that 

raise 253-R on tbe 122' level (See aelll~)leB 1-2-3) reaohes the Maid of 

Sunshine fault and shows the o1'evioes in the shattered limestone to be 

filled wi th oopper ore of a good oommeroi al quali ty. Samples 1, 2. 

and 3 taken in this raise inolude the limestone whioh of oourse would 

not be shipped when the ore is being extraoted oommeroially. 

On the Fraotion olaim a shaft bas been put down 100' near 

the railroad track. At 60' down a short drift has teen run ncrth, one 

east and one south. Those drifts all show identioally the same oondi

tion to exist on this olailll, east of the Maid of Sunshine fault, as 

in raise 253-$ (See Srunples 61 and 62). 

A sUl'l'ioien t amowllt 01' work has not been done on this 

sIDall shaft on Lhe Fraotion oloim nor in the 'propsr direotion west, to 

SLOW if ore in oommeroial quanti ty is to be expeoted at th e point of 

contact between the basic IDonzoni te porp hyry and the carboniferous 

limestone on the east side of the former. See Geol<:>gioal Seotion. 

Drifts ~O Dr. and ~5 Dr. are both oaved and inaocessible for examinLtion 

but a small amoWlt of stop1c~g htJs bemdone in drift ~O Dr. and severel 

oars of good grade are shipped therefrom. 

The work done on the 175' l~ial exposes the orobody on both 

the Maid of funshine fault an~; th/~ Germania fault. and was apparently 

done to cheok the assay results in the 22~t and sub-levels of my previous 

report. TlpJ reuson for the peouliar branoil-llkuwork: done on tilis 

level 1s not apparent to the writer. 

The developmont work drne by "tile last option holders has 1'ur-

nished contributing evidence showing the continuanoe of the M~Ld of 

Sunshine 1'ault ondGermania fault in a northwesterly direction, and has 

shown tho t th~ amount of ore estima t~d as being in sight in the fonuer 

report was not only oonservative but very low. 
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The operation of the leasers on the holdings of the Calwnet 

and Arizona Company on the Gerll18nia claim has slJown conunercial ore of 

hiC( grade to exist on the Vlest slope of the quartzite outcrop shown 

in the Geol081col F'ection of the Maid of flunshine Mine, and the develop

e.ent in ttis particular arta should be carefully watclH:d, measlli'ed and 

mapped. It lTlEly furnish inforffitltion neoessary for the proper explura

tion of the west side of the King Solomon and the Rock Hill olaims, 

sinoe a similar quartzite outorolJ continues almost the entire length 

of these two claims. It may also be shown in this oonneotion that the 

Silverton claim aoquired by the Leadville Mining Company is also of 

great value for this if for no other reason. 

The w or k done by the last opti on holder s on the 378' level 

of the Maid of Sunshine olaim is now under water and sinoe maps showing 

the geological conditions there hbve not been obtainable, I am 

unable to state which of the faults, Germania or Maid of Sunshine 

carry through. 11he inoline shaft shown on the maps near the west 

oorner of the Maid qf Sunshine olaim is driven on a oontaot. 1'he 

drift :trom this to the North east enteres the limestone. The drift 

south enters the basic monzonite porphyry and at point of oontaot ore 

shown by samples 63 and 64 1s exposed. Indioations of ore also oocur 

in a ~umber of places in the ino11ne. Further exploration at this 

point is to be recommended. 1.'he existenoe of cooone1'cial ore at this 

point, taken in conneotion with the ore exposed along Germenia fault 

to the Germania claim line leads Oi~ to believe that this ore body is 

very much l&'ger than it was considered to be when the last report 

was made. 

OIlli IU, SIGHT 

From what additional work has been done sinoe my last report. 

and which is now aooessible, I estimate toot 75,000 tons of ore oon

taining six peroent ooppel' may be mined from the Maid of Sunshine ore

body. 



ASSAYS 

l.'be aSl:3sy rel:3ults 1'1'0111 all the salllples are shown on tin 

sheets wLich acoompany this report. The d~soription 01' eaoh Dample is 

wr1 tten aga1ns t eaoh assay aud' the assay number 1s reoorded on the 

assay plan of eoch level. Eaoh 'sample of less than 5' oontains 10% 

of the barren muterial on eaoh side of tlle ore. Samples 11,12.13, 14, 

58, 5~ and 60 are of sulphide ore. 

COSTS 

Freight rate from Courtland to the smelter at Douglas is 

cts,' per ton on six pe roent oopper ore. Coal a t Courtland now co sts 

t~.OO per ton, Timber ~30.00 per thousand, Costs of labor has in-

creased sinoe my last repl)rt to as shown: 

Hoit> tlllg engineers 
Top men 
Machine drill men 
Hand drill men 
Timbermen 
Muokers 
Trammel'S 
Mexioan Labor 

$5.00 
3~50 
5.00 
·3.75 
5.00 
3.50 
3,'50 

~ 2 • 50 to 3 .50 

Cost of production of ore from this mine and plaoing it on 

cars should not exceed $4.75 per ton when the average daily produotion 

is roo tons. 

WATER 

The pumping plan t, pipes and all equipment of the Courtland 

Water Cor,lpany has been purohasedby the Leadville Mining Company and 

oonsists of: 

Two mining olai ms known ,·'8 s the Lulu and Borne stake, 

(1) (12) H.P. Weber gasoline ~ngineJ belt conneoted to 
either one Deming 3 oylinder pump 4" diame tel', 6" 
str~keJ or one Masttfoos single Cylinder 5" x 20" pump. 

(1) . Weber gasoline gus, eng1ne :~' 11 H.P. belt oonneoted to 
one three cylinder Deming pump, 

19000' 4" water pipe, a number 01' meters and all other ' 
necessary equipment, (See Plate 3), 

PROLUCTION 

It has been found almost impoRsible to get at the exact pro

duction of the oamp sinoe my last report, but from infonuation obtained 

the production has been muoh greater than that estimated 1n my last 
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report for the year 1'd13 and almost equal for the suoceeding years, 

From the development done by the last option holders in the Maid of 

Sunshine olaim, for e few leasers, and from the small amount of itoping 

done in drifts 90 Dr. and 15xC, sixty-eight oarloads of ore have been 

shipped givlne; the following results: 

Total tons 
Avera ee per cen t copper 
Total ne t snelter returns 
Net value of ore per ton 

2830 
6.6 

~53.96l.28 
" 18.71 

Respeotfully submi tted. 

Signed - S. M. Greenidge. 

Douglas, Arizona. 

December 22, 1~17. 
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LEADVI LLE GROUP 

At shaft No.1 sOlle additional work was done by the last 

option holders but as all the lower VIOl' kine;s 01' thi s ah aft an d of shaf t 

#2 are under wa tel' they co uld mot be examined. 

Frora shaft No.2. a new level, 366' was run towards shafts 

No.1 wi th the intention of connecting. by a raise 803 R, wi1h the 

2'Jl' level of shaft No.1. 'l'his oonneotion was not completed. A 

orossout 715 N .E. is said to 01'OSS in its last 80', a heavily mineraliz-

ed zone. 

The 261' level from thts same shaft No. 2 also is said to 

have passed through two well mineralized zones, probably at oontaots 

of the acid monzonite prophyry and Cambrian limestone. 

The 20 Drift east from this shaft is also said to have 

passed through a well mineralized zone, probably the same as that on 

whioh shaft No.3 is located. 

Several ton s. 1I1'ooa bly a carload of good oonuneroial grade 

sulphide ore was taken from the development work done from th is shaft. 

Thi s or e is now on the dump. 

No work: was done from shaft No.2 in a sO,uthel'ly direction 

towards the strongly minerolized surfaoe outcrops. and the existenoe 

of ore under wLi 011 has been proved by the stopes up to the Leadville 

lines from th e Mamie shaft of the Great Western Copper COQlpany. 

Loasers hl;,ve shipped sevaral ours of good grade oarbonate ore 

fran shaft No. 3 and adjoining o~,en outs. 

A nwnber 01' open cuts and shafts have been opened along this 

contaot south and these show an alloost continuous zone of lI1inerallza-

tion 700' to the south line of ~hi s COlllpany's holdings. From surfaoe 

indications the area south and \vest of sliaft No.3 promises as great 

production of are os that of any othn part of the oamp. 

EQUIPMEN'r 

Since my last report tJn~ following eqUipment has been added: 

At Ilhe Maid of Sunshine shaft. 

1 - 60 H.P. Fire-tube boiler 
1 - 30 II. P • ,~ tt " 
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1 - 8" X 10" Geared Hoist 
1 - Burl{ Compressor, slnele stuge supplying air drills. 
1 - 5 H.P. UpriGht engine belt oonneoted to 1 No.6 

BUffalo blowor. 
1 - Sinking 'plUnp In'' steam 4" water end. 

12 - Mine oars 
4 - Sullivan ai)' drills 
6 - Leyner " 
2 - J a 0 k ha IIUll e l' " 
1 - Drill Press 

" 
" 

1 - flupply house well equipped with all neoessary slllall 
repair parts. 

The ~ H.P. gasoline hotst has been moved to Leadville 2 and 
the tw 0 boilers frol11 Leadville 2 ha ve been moved to Meid of Sunshine 
and used as a feedwater heater, - the other a8 en air reoeiver. 

At Leadville No.2 Shaft. 

1 - H.P. Upright steam engine, . belt conneoted to 1 
No.6 BUffalo blower. 

1 - No. 7 Cameron Sinking pump. 
1 - Worthington 7t x 4A· x 10. 

An assay has been oompletely equipped with pulp, ana1ytioa1 

. 3nd button balances, ohemioal orusher, buckboard and slJlall gesoline 

engi ne • 

After the last option holders oeased operations the Leadville 

Mining Company expended $1? 615.10 on th e opening 01' oaved drifts. re

timbering, pl.rohaslng 01' timber, eto., divided up as follows: 

Labor in mi ne 
Freight on ore to smelter 
Mine supplies, insuranoe eto. 

$lO,72~.32 
457.80 

6,427.'018 

$17.615.10 

(Signed) S. M. Greenidge. 

Dougla s, Ar1 zona. 
December 22, lVl? 

,,' 

... . -_ .. _---------



NO • . l PerceI)t 

1 
2 
3 

4 
5 

6 

7 

8 
~ 

10 
11 

12 
13 
14 

15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 

3~ 
40 
41 
42 

3.72 
7.12 
4.36 

6.32 
10.96 

10.16 

7.80 
17.84 
5.~6 
1.15 

1.52 
2.32 
0.52 

6.84 
4.04 
2.32 
9.60 

2.80 
4.00 
0.68 
5.28 

12.68 
3.20 
4.56 

2.48 
14.40 

21.78 
8.72 
u.28 
5.08 
3.04 
7.28 
3.52 
5.Z 
O. :32 
2.';12 

4.00 

5."10 
3.60 
6.08 
5.~2 
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122' Level 

9.6' 
4.4' 
2.6' 

Verti oal on W. side of H. 253 

275' Level 

8.5 
9.0 

5.0 

6.7 

6.8 
5.8 
3.6 
5.4 

5.5 
5.1J 
6.0 

20.5 
15. 
le ·~7 

'i}.4 

175' Level 

, 6.0 
13.1 

5.1 
5.2 
3.0 
6.6 
4.4 

5.2 
3.8 

3.2 
3.6 
2.5 
2.4 
6.1 
5.6 
1.7 
2. 
4.6 
3. 

1.7 
1.3 
5.5 
5.7 

" in face of ~outh drift at R.253. 
" on east side of south drif t 17~' 

" 
" 
" 
" 
" 
" 
" 
" 

" 
" 
" 

" 
" 

" 

Vertical 
" 
It 

It 

" 
" 
" 
It 

It 

" 
" 
" 
It,,' 

" 
It 

" 
" 
" 
" 
" 

" 
" 
" It 

from face. 

on N. Side in raise 53 R. 
in rlilise in continuation, under 

sample 4. 
in raise in continuation under 

sample 5. 
on SE side in raise 53R under 

sample 6. 
on 8 side in raise under sample 7. 
on S side in raise \Ulder sample 8. 
on SVl side in raise under sample ~. 
NW si de of dr 1 ft wld er ';13R 40' 

from face. 
NW &. SE side uf drift 30' from faoe. 
NW side of drift 20' from face. 
NW side of drift 10' from faoe. 
(The 4 preoedin g samples are of 
sulphide ore) , 

Horizontal along SE rib 350 xC. 
" It NW rib 350 xC. 
" "NE rib 350 xC. 

1n 23 R 6' above level in 35) xC. 

opp. stat 216 in 20 Dr. 
in 93R above roof of drift. 
10' west of sample 19. 
26.5' "It "1 gin S. s1 de • 
10' north" "l~. 
10' It - " It l~. 

On E sid e & 6.3' ver t. on Vi sid e • 
22' north of sample 1~. 
30' north of sample 19. 
on W ond 3.2' vert. on E side,40' 

N of 19. 
onE si de 50', N. a l' 19. 
on S side &. 2.4' on N side on 145xC. 
opp. Stat 210 on W. ~ide. 
E side 10' N of 30. 
E side ~8' N of 19. 
W side opposite 32. 
E side 106' N of l~. 
N side 180xC just below raise. 
in 23 n. 
on N side 2.5' vert, on S. side 

drift W from 183 R. 
on N side 2.?' vert.on S side 10' 

from faoe. 
onN & 1. B ' 0 n S side to p of 183 R. 
& 2.4' as shown. 
on E side. 
on W side &. 6.2' on E side. 
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So.mple COIu~er De SCI' i12t ion 

No .. Percen't 175' Lovol (Cont). 

43 8.06 6.4' Vertioal on VI side. 
44 3.?2 2.5 " on E & W side under raise. 
45 2.48 4.2 " on E & 3.8' on W. at 10' N of 4 •• 
46 4.00 2.8 It on bo ttl ai de a (;; t 20' N. of 44. 
47 3.36 3.4 " on and 2.4' vert. on E at 30' N 

of 44. 
48 4.-J2 5.2 It on W 40' N of 44. 
4~ 3.68 6.1 It on S. 
50 4.48 2.2 tt " N & 4.2' of S. 
51 6.12 2.0 " " S 
52 6.48 6.8 " It N & 4.1' on S. 
53 6.04 4.2 " " N aide. 
54 3.24 4.2 " " VI & 2.5' on E. 
55 3.?8 1.2 " " W Be 5.5' on E. 
56 3.g2 2.8 " " W. 
57 3.68 2.7 " " each side. 
58 2.72 1.7 " " east rib. 
59 0.92 3.2 " " north rib. 
60 0.76 ' 3.0 " It " tt 

pnasPEc'r SHAF'r ON FRAC'llION CLAIM 

61 1.64 3.2' Ver tical on S side 4' from faoe of W. dri ft. 
62 2.92 3.0 " " N aide 4' from faoe of W. drift. 

INCLINE fBAFrr NEAH WEST END-MAID Oli' SUNSHINE CLAIM 

63 4.?6 3.8' Horizontal on E ri b 3' N fr om foot of inoline. 
64 7.02 6.8 tt on w· rib 10' N of toot 01' inoline. 

I ' 

I 
I 


