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Prerustoric Turquoise Mining in me Soumwest 


Turquoise i5 tl gemstone ofmre. isolated OCCU1-retzce, usuafly flund in the form ofsmail veins and 

stringers nmning through decomp05ed volcanie rocks. !t gelS its name, which mea"s "Turkish" in 

Freneh, fi"Om the fact that the original cut stones came into Eumpe /rom Persia through Turkey. 

The worfdjamous Persian deposits, worked since the ear/y M iddle Agej~ oeeur in trachyte near 

Nishapttl" in the p rovinee ofKhorasan. enters /or it.' mining in the New World incfZlde the Los 

(eri/los Mountains, near Santa Fe (Santo Domingo Pueblo), the Superstition M oulltains 0/ 

IIrizol1a, around Globe (Sleepi llg Beauty fi1irze), and lmer deposit! in NelJada {md Califurnia. The 

only mineral it resernbles is chrysocolla, which is softer emd usuall;' more g;'een a"d Imifonn in hue, 

typically "ltking turquoise 5p riu d coloratiorz wirh smalL amour/ts ofcopper. In the New World it 

quitkLy surpassed j ade arid malachite tlS 0 sought-after gemstone. Pliny the Eider reJen'ed to the 

millffoL (1S callais and the an ient MexiclZns hnew it os chaichihuitl ("green stone") , [lHOcitlting it 

wirh QuetzolcoatL When the Clltllchihuites Toltee site 0/ Alttl Visttl in the M exican state 0/ 

Zacatecas wasfirst explored by modem artheologists, evidence 0/more thf.lll 750pre-Hispanic mines 

was discovered, together with tu rquoüe fi"o m the A meri an Southwest, nem-l;' 1000 miles to the 

/furtb. Turquoise fi"om the Ilorth was imported in raw blocks and r~worked here in jpecial 

wo;l?shups. [Mer such workshops were intmduced in Hohokam Ifmd, and jhzishecl good, wae 

e.\po?ted as far aW{~)1 as Vf/ctUrm. The jollowing overl'iew 0/ American SoutinoestiMexican 

Vorthwest mining was sharecL wit/; me fi"o m the files 0/th Arizolltllvfining and lv/ineral Museum 

in Phoenix (closed in 2013), Katharilte BartlItt, "Prel:.istoric Mining in the outhwest, "Museum 

ores (Museum 0/North Arizona, Flagstafl), voL 7, 110. 10 (April 1935), pp. 4 J-44. 

Mining is a term not often associared with dle prehist rie pe pi s of tb Sou thwesL H owever, 

Pueblo fol k bad real mines where they obrained three SO ftS of minera ls-rurquoise, air and 

coal. 

This articl artempts to sum up in a general way our present knowledge of these old mines 

and their loca.rions. T he mines in norrhern Arizona-ar Mineral Park. C amp Verde, rhe H opi 

villages-and the Los Cerri llos mines in N ew Mexic have be n vi ired in pt:rson by [he writer. 

TUlquoise Mines 

In all of Narth America rurquoise is found only in the uthwestern U nited States_ The 

prehistoric Pu blos were keenly aware of th i minera l, \-vherever it 0 urred , and pra oe Uyall 

turquoise deposi ts re endy mincd how cvidence of having been orked ce nturies aga. Ir i 

hardly n ary to mention that rurquoi e ornaments were greatly valu cl by tht: anci nt 

Southw t ners, who mad exquis it turquoise mosaic inlays on bont:, ston , sh 11 and wood, 

and Rn beads and pendants. Any c mn1LlI1ity that had a turq uois d p si t near ar hand had 

an invaluable article for trade and no doubt were able ro acqui,e by it all things that they 

needcd. T urquaise trade wa, more than loeal tao, für all the bit of this pr cious stone 

employed for inlaying mas <lad ornamen in Mex.ico are though t ro hav come fro m the 
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mi nes of the Pueblos_ 

Ancient tu rquoi se m ines are foun d in the foll owing places: In New Mexico---Ar Los 
Cerri llos. Santa Fe C oullty (this is the largest ancient or recent m ine in the country and 

produced sro nes of grea t beauty ~md value. in shades o f green ish-blue to ti De sky-blue); in rhe 

Bu rro Mountains, and Li ttle Hacru ta Mowltains, adjacenr ro the Mi mbres VaHey, in Gra nt 

Coun ty; in fie Jarilla H ills, Orera C ou nty; and near PaschaI in Sierra C ou nt)' (8). 

In Colorado: Near Lajara, Conejos County, just west of the R io Grande and north of the 

New Mexico Une (8). 

In Arizona: 111 an outlying spur of the Dragoon M ountains, in Cochise C ounty (8); on 

Canyo n C reek ar irs jUl1ctiofl with the Salt River. iJ I Gila Cou nty (4); and nea r E ldorado and 

ae M ineral Park, Mo have C ou nty, th e Iatter the most extensivcly worked deposirs in the state 

(8). 

In Nevada: At Sugar Loaf Peak in C laLk C ounty (8). 

In CaJifornia: Norrh of Silver Lake, in the Turquoise M ounrains, in Sa n Bernardi no 

C ounty, nea r the Nevada lil1e (8 and 10). 

At SOme of these places the mines were hardly more m an q uarries as ar Canyon Creek, 

whi le in oehers extensive p its and tunnels were worked thro ugh solid rock T he m erhod of 

wo rking out the stones was depeudent upan the p osit ion of the depos it ill the country rock 

and upon its ex tent. All thh rurquoise occurs iJl nssu res. joint phmes, etc , in crys talline rock. 

O n accOu nt of dle hardness of th is rock, specia lmethods of removing the tu rquoise had to be 

employed. Mining roofs were. most erudely shaped heavy mauls, hafred with a stout handle, 

but often disca rded axes appear to have been used, and also picks of deer horn. T be count!)' 

rock con taining the mineral was heated by mea ns of fi res, and suddenly cooled by throwing 

water over it, caUSUlg it to break. T h e rocks th us detachedwere then b roken by pou nd ing wirh 

heavy mauls until the sma ll bits of turquoise could be pried ou t, Much evidence of this !-Ire 

process is ro be seen at the Cerrillos m ines and elsewhere. T hc llse oE ftre must l1:1ve caused the 

1055 of a great deal of f-lne turquoise whieh tufllS .vhitt '<vith heat, bur was the only possible 

means of extracting it. At Mineral Pa rk j( is said dutt early prospectors foun d remains of fa\V­

hide conra iners used tor carrying water ro tbe m incs. 

By these pri mirive medlods enormous quanti ries of ma teria l were removed over a long 

period of years. A t Los Cerri llos one mine is in d Ie na ture of a la rge pit 200 fee t in deptb and 

300 feet o r more in wid th, and the debris removed rherefrom is e.stimated (0 cover 2~ acm. 

At Mineral Park, Ariz.ona. both pü s and rWlneis were employed, One pit was Ave feet in 

diameter and 30 feet deep, so mat a lad der o f so me sort must have been used in working ie 

Several tun nels were fo und extend ing 20 feet deep through solid granite porphyry, so tb.at a 

ladder of same son mU Sl have been used Ul working iL (See illus tra tion on page 190.) 

Because o f th e faCt rhat ru rquoise mines have only rarely been exarnined by archeologisrs, 

but principa lly by geologisls and minera logists, [here is ar prescilt litrle data as to the time 

when these m ines were worked. 

From evidence obtained by ;lrcheologists in excavared ruins thete was not tu rquoise used 
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previOllS ro Bask t Maker LI! (9) or Co!onial Hohokam (5), conrempora neous periods o f 

r Los outhwestern p r hisrory on the P lateau aod in the Desert respe t ively. In working ea riy sires 

and the occLlrrence or non-OCCll rrene" of rurq uoise should be arefu lly noted byar heologists. 

; in tbe 

G ram (4) Haurf , Enlil W., "Canyon Creek Rui n and rneClifT Dwellings of ehe ierra An ha." 

Medn!lio fl Papel's, No. 14. Globe, 1934, p. 15 aod PI. LXXI. 
I of [he (5) Ha ury. Emil W .. "Roo vele," Iv'fedaltion Papers, No. 9, iobe, 1932, p. 109. 

(8) Pogue, Joseph E., "T he T urq llois," Na t.. Acad. of Science , Vol. XlI, T hi rd Memoir, 

(8 ); on 1915. 
3.do aod (9) Roben. F. H. H ., Jr. , " habikesch e V illage, " Bureml ofAmerican Ethnology Bulletin 
rhe stare 92, Washingro n, p. 42. 

(10) Roger, Makolm J. , "Archaeo logical Reconnaissa n o f rhe Mohave Sink Region," 

S,iII Diego j'v!useuTn Archaeology, Vol. I , N o. 1. 1929. 

rnard in 

c. 

n C reek, The Aboriginal Period in Arizona Mining History 
lethod o f 

Inrry rock ThiJ section ofan officia! survey of mineral resources in the stille j·terns /rom areport prepared by 
lli n rock. Ihe director ofthe st ate )' Bureau ofMines in the 19505. }. D. Forrester, "Tbe MineralI,uiu.rny of 

had Co be Arizona," Geolog and Mi neral Resources of Ari-zona. Arizona Bureau of Mines Bull ti n 180 
Ul handle, Pt. 1 (1969), pp. 15-16. 

e country 

rhr wing The earliest re o rded in habitants of what n w is Ari.zona were agrarian . ea rly Indian peo ples 

In ingwith having litd knowledge of, or apparent inreres t in, the use o f m tals, eimer for commercial 

I of rhi flIC purposes o r for ornamenration. H owever, th se e.l rly inhabitants i ,arned, in ehe course of time, 

~ caused rhe of the beneflts o f such resollrces as sa lto coal, bu ilding stone and pottery day, and, also, o f the 

I1lr I'0ssible appli ab iliry f parri ular n n-metall ic subst 11C S for maki ng ma uls, knives, sp ar poi nr.s , 

:un fraw­ pigments and ornamental beads. According to Or. EmU W . Haury (oral commun ication, 

1959) , mere is cl r-cur, a r heo logica l evidence that m ini ng enterprises, erude as judged by 

o er a lang preS nt standards bur nonetheless effeetive and imporrant to such preh isto ric peop!es, exi ted 

I cl pth and by A.D. 1000. T herefore, th aborigi nal mining period is considered tO exrend fr m A.D. 

:r 2 ~/2 acres. 1000 to about th m iddIe of ehe IG,h cen tury. 

nve feet in Hack (194 2) has written of a coal mining iod ustry whieh was in eflecr by rhe begin ning of 

working ie [he thirteenrh cenru ry in the J eddit Va lL along rhe southern edge f Bla k Mesa. no rth of 

y, so that a (he prese. t town of Holbrook, Ariz. H has n red [hat the preh istori Indian peop le app rem ly 

90,) ha 1discovered rhe lIS f coaJ as a means of securi ng heat at about (he same time a similar 

'ehe !ogi es, discovery was made by the early ei rizens f England. 

to [h time Thc coal m ines w re operared for abour 300 y ars by rhe early India ns, and die t ral amount 

of coal extra ted probably ex ce ed 100,000 tons. h is i a n amazi . g am ounr cOl1s idering the 

qu ise u ed primiti e tools and equipmenr th n availab le. al was used for dom rie heari ng and eooki ng 
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alld für the firi ng of pottery vessels, whieh was a com pan ion ind lJstly. 

Morris (1 928) has Jescribed an aboriginal sah m ine near Camp Ve-.rde in cerltr'aJ Arizona 

\vhich was worked between A.D. 1200 and A.D. ] 400. The preh isto ric miners recovered sah 

from layers interca lated ,vith a seq uencc of nearly uncollsolidated sand, gravel, day and other 

sali ne m inerals. In the process, they rernoved rhollSands of cubic )'ards of rock materiaL There 

can be no questioll that the ancicnt inhabirants of the region were cngaged in an imponam 

sal t mirung program. Indeed, it probably was [he first milJ ing industry of Arizolla. 

T be abo rigines also m ined ru rq uo ise für mak:in~ je:welrv and sirrüla r arcifacts. Prehistoric 

lurq uoise mines have been reported on the cas t side ofCanyon 

wi th the Salt River (now Roosevelr Lake in G ila Coullt)' be 

reek jusl above the conAucllce 

en Phoenix and the San Carlos 

Apad le Indian Reservat ion); on T urquoise M üu ntain in Coch ise C ounty; in the Minera l Park 

area o f Mohave C ou[Jty; a_lld in other loca lities throughou r the State. 

Although the ea rl)' aborigi nal people of Arizona followed primari ly an agricultural way of 
life, min ing also was pracriced as part of their total exisrence. T bese prehistori c acri vi tics were 

harbingers of ehe greac, present-day min ing en terprises of Ariw na. 

2. Lead in Arizona 

Lead usu1116' eomesjYum gaie'la, tbe su[fite ore ofthe metal. eommonly found wirh si/ver minerals 

and Inudl l1mOu l1ts 0/zine. !t is a lIa1uable byproduct ofsiLver-l.ead mining, jor whieh the most 

Il otabl.e fo eations halle been Freibllrg in Saxony, the Harz Mountaim, Westphafia anti Nassal(, 

Bohemitt, Com zuoil. Devo/l, Derb)'~iJire and Cumberumd in Enginlld A LfO importllll t histo r'iCitfly 

have been the lead-si/ver mines {md smelters in medievaf Brittl1ny (md nCflrby lvielLe in Poitou. 

harlemagllc remofed thf' chI/rehes of Rome with gifts 0/ lead fi'om his ki1lgdom. After giz;ing fl 

historiuzl overview oflead miTling, our morknl SOl/ ree herc goes 011 to inventory the jofLowing lead 

districrs ofin,crest to ltS in Arizo1/(.(: Ofd Ivfamm oth Mine, the second Jarges! in OUtp li t, neor Gl{)hf, 

ß:tmed j or in exotie gemstones; Saddl.e MOltlita;n in the lower Mazatzal M otmtaiw, llenr tbf! Old 

Stmjlower mine, Cl rt[re mercu ry-producing site; Bluebird on the San Pedro River; Marällt'Z 

Canyon, Jledr FLo rence, with petmglyphs (md signs 0/Dlleient American Indian Occuptlfio n; PicaclJo 

a11d Casa GnU/de. The YI/ma Mine just a f ew mil.esfrom SiLz/erbell ROdd was traditionaLly viewrd 

as th f statt' S biggest producer 0/Lead but was closed at the rime lv/oore wrote. Richard T /Vfoote', 

"Lead afld Z i lle, " Geology and Minera l Resources of Arizona, Arizona Bureau of Mines 

Bulletin 180 (1969), pp. 182-205. 

Lead and z.ine have been imporrant to mankind for many cennIries. Tbe use of lead can be 

traced back nearl)' 5,000 years to ehe civilizarion of3ncient T ro)" in rhe eastern Mediterran em 

region, whcre lumps of the meta l have been found in ru ins dati ng betwcen 3000 and 2500 

Re., ami z.inc, as a com pound of brass, was used in C hina alld Ro rne 2,000 years ago, long 

before ir oecame known as an element. T he eartiest use für lead was probably in items of 
rna menta tion, but in later )'e-ars (5 00 t O 200 B.C. ) Arhenians produced sizable qu anrities as 
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a byproduct of silver mining at Lauriu m, and used it ten ivdy for pipe in their mu ni ipal 

war r w ter ystem and in the fab rieation of utensils for [he prod u ·tion of wine. 

Lead is a maUeable, dark gray metaUic element h ving relatively low melting poim of 

327.40 
. and a h igh speei fic gravity (11 .3). It is soft and ductile (hat it can be extrud d 

through dies at ordi nary tcmperanIres to fo rm pipe. 

Lead rarely occurs as anativ elemenr and zin probably never does. T he common ore 

mi n rals of lead are galena (lea ulfide), erussite (lead carbonate, whi te lead) and anglesi te 

(lead ulfu te) . .. Man)' of th se lead and zinc minerals are co mm only associa tecl in (he sam 

deposi ts in Ariz na. 

[n order to pr duce m rall ic lead aod u ne thei r ores or beneflcia ted or min ra ls, must be 

smelted. Far lead (his a fairl)' srraightforward pro ess in olving roasri n rh ore, if n cessa ry 

(JSin ehe case of sulHd ores), tr atm ot in a blas r fllrnace ro p rodu e bas bullion, and then 

~ fi ning (he base bull ion. 

Although early records are incomplete, ir is known tha lead was pr d uc d in Arizona p rior 

ro dle Civil War. Most of the early produetion, however, wa ither as a byprod uct of silver 

miJling, or lead p roduc cl as a bas -metal carrier for the recov ry of silv ry from refractory 

o s ... sin e 1940, Arizona ha ranked eighth or high r among the state in the prod uction of 

lead, and in the peak year of 1949 it rankecl third. when 33,568 tons of lead was mined . 

Th rora l r cord d produerion of lead in Arizon , through 1967, is more than 560,000 tons, 

va lued J t $ 126.8 million and was btained from more man 250 mi nes and prospects in 118 

mi ning di t ri [S. 

SiJ iceolis fi sure eins a rrying lead minerals, principally galena, and to a lesser exr nt 

min rals of zinc, copper and silver are ll llmer us in th· sOll thw stern half of Arizona ... Ir is 

estimat d [bat ALizona' lead resüurees total 500 mi lli n pounds aod dut zin resourc s 

Jmounr to abou t 1,000 million pounds. 

3. Copper Mining in Pre-Columbian Mexico 

The 01"thodox view is that there was no copper mining in indigenous A merica. Chtlrnay dr/d otherj' 

!,egged to dijJer. C1aude-Joseph-Desirt! Cl7Ilrnay, h Ancient Cities or (he New World: Seing 

ra els and Explorations in M xico aod C nrral Ameri from 1857-1882, trans. J Gonino & 

Helen S. Conant (London: Chapman and Hall, 1887), pp. 70-72. 

Some historians have proved to their own satisfacdon mate pper was unknown to the Ind ians; 

but had they taken the tcoubl ro read, how ver slighdy, any authoriry on ehe subject, they 

would have paused efore rhey advanced a the ry wh ich is enrire1y ar variane witb a ll wrieers, 

boch an ient an mod rn. Ir is an ascerta ined facr that ver)' ri eh copper-milles have been 

worked since the Conqu r (between the yea rs 1832-1842, copper-mines were worked 

uc essively by an [ralian of the name of C hiaJiva , and others.- T r;:l1 1.) ; and in 1873, whilst 

sinking a shaft in d copp r-mine ar Aguila, in the State of Guerrero, the miner lost suddenly 
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tbc vein; and on examining the cause of the acciJent an excavati on was found 4 ft. 4 in. long, 

4 ft.. 9 in. deep , and over 3 ft. wide, in which was a ri eh coppe.r veul from 2 to 4 in. in thickness. 

T hc engineer, Felipe Lorainzar, cOldd see no sign of iron or powder having been used, bur thc 

waUs showed marks of Pt re; and both ehe copper o re and [he Lock in which it was embedded, 

were shattered and spli t in variolls pI aces. In the rubbish were found 142 stones of differem 

dimensions, shaped likc: ham mers and wedges, the edges of whieh were blum or broken; these T he 

stalles were of a different substance fro m the sUJTo unding rock, d early inclica ting that the mine 

had original ly been workeJ by th e natives ("Anales del Museo de Meji co, ~ vol. T; art. by DOll 

Jesus Sa nch ez). 

Copper was li kewise fOWld in C hili, C olum bia, C hihuahua, and in New Mexico. Berore 

th e Conquest , the Indjans procllred lead and tin fro m dle ll1ines ofTasco, but copper was lhe 

meta.l used in mechanie arts. Hatchers. arms, alld scissors were made of copper fo w1d in the 

mountains of Zocarollan. T he letters of Cortez tell us rhat among the taxes paid by rhc 

conq uered people, 6gured copper hatchets and il.Jgots of the same meraJ , whieh were pa.id every 

ighry days. Bemal Diaz (Bemal Diaz del C asrillo , üb. 1 cap. xvi) says that in his second 

expedition wirh Grijalva, the inhabitams of G oatzacoa.k o brought thern upwards of si)" mi/lioll I 

hundred copper hatchets in rh ree Jays, hav ing 'Nood han dIes exquisireJy pain ted, and so Supmtij 

pol ished th at "we rhou ghr at tJrst they were gold." Copper was also fo und in Venezuela, wherc, tJlld Cl1.~ 

at the p reseur da)', jewels of coppet, or m ixed wirh gold . crocodiles. lizards, and frogs are found. .RI1uch. ~ 

We procured some and placed lhern in the Trocadero , l13ving the same dunensions as those aunot 

in Central America. T hose we. fou nd on our fi rst vis it ro Mi tla, are rhin, shaped hlte a tau, and mOllo!il 

h.ardly 4 in. long. D upaix fou nd simila r harchecs at Mida. and he dlinks mcy were used as identiJi 
Peoplescu rrency, a suppos ition aJl the more probable, tha t an Indjan from Z ochoxocotlan, near 

Oaxaca., found an earthen pot containing twen ry-rh ree dozen of these talls, but diltering Rnins 
slightly from each other both in size and th ickness. W e read in Torquemada (" M onarqllia n:l1lilU 

Indiana, " vol. II p. 560) ,lxtl ilxoch irl, in hi s fo urth Relacion, says that rne T ol tecs used oblong Treasl 

pieces of copper shaped like ha tehees, abou t [he lh ickness of a real), that cop per rablers. varying the Pt 

in thickness and shaped li ke a tau , were used as currenc)' in varioLls regions, and rhar they p{lrr c 

contained a large proportion of gold. Nay!/ 
G umesindo Mendoza men tions copper scissors in d le M exican Museulll wh.ieh were found Treu, 

ta eonrai n 97. 87 lead, 100 copper, 21 3 platinum, 100 tin, an d inflll itest ima l q uantiti es ofgold 

and zi ne. On removing rhe oxide which covercd them the bronze looked like red gold , it: "Th 

densi ty being equal to 8.8 15; ie is harder than copper and breaks under strong pressu re, ehe VirO 

broken pan showing a fine granulation , li ke steel; bur its ha rdness is less man carbureted iron rep' 

and insu.fficienr for the lise it was inrended fo r. 

H u.mboldt says dlar Peruvian scisso rs conrained 94 lead, 100 copper, 6 plarulum , 100 ti n, ~ 

and mac tlleir speci6c weighr was 8.81 5; orher scissors aualysed by Ra rnirez yiclded 90 lead, ro 

J00 copper, 10 plarinum, and 100 ti.n . Ir seems almost impossi ble mar the Indians should not m l 

have used these ad mirable bronze scissors tO build palaces , sculptllJ'e th ei l" idols and [he images rh( 

of their kings, which are sti ll visible Oll ehe porphyry rocks of Chapu lrepec; and if it is derued tr.l 
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long, mar rhey were abI to carve such hard substances, they mllst be credired with having easily 

lYorked [he calc reous stones of Chiap3s and Yucaran. 

l[ .he 

..Ided. 4. White Strangers and Papago Gold 
er n r 

th e The legend of the lost treasure ofRed Rock is one of the I'l'lost f amor,1J in the a/'ltIdls ofArizona. A 
mine supposed colo ny ofpeacefid, white-skitmed Id World rniners amollg the Papago Indians is traced 
D n to a smaLt ptace ofthe same name in the Santa C71tZ valley. Red Rock (population 332 in 2000, 

Tl OS Rl OE) is located in Pinal Cout/ ~JlI/(II'·th ofTu(son, not for fi-orn other miniTJg locales such as 
~ ~ re Sasco, now a ghm·t town but once a lar~e smelter fü r the Si/ver Bell Mine, and Avra (Spanish flr 
a ehe "gold" though said by SOlne authorities to mean "open 'J. The mysterious CIA aeronautic boneyard 
n me ({ Pinal Airpark lies not five miles south. The landmar/, Picacho Pet1k rises on the horizon aboltt 

[he teil miles north. To the west stretches the Idrge Irollwoods National Monument 1l11d to the east are 
ev ry silttnted the Santa Cattdina and Tortolita M ountains al/d SatJ Pedro river valley. This same region 
!cond boaits the ilver King Mine, the riche.it si!7)er mine in Arizotlo, which produad (m estimated $42 
) ix miilioll worth of si/ver ore betweell 1875 t1l1d 1900, rhe fobled Lost Dutehman Mine in the 
nd so Slipentition M ountains, LOJt M ine will. the Iron DOOl~ or Lost Escakmte, Lost Mission, Lmt Ci~ 
vhere , and Caflad.a dei 01"0 (''goldgufch'~ Oro Vaf!ey), not to rnention the Romero Ruin and amaniego 
Dund. Ranch. A more cetmaL wcation fo r exploiting the surrotmding gold, silver and otherprecious nu/als 
those call1lOt be imagined. Mining history expert FLint Cm·ter draws attention to tenj oot-tall tmcient 

!I, an mOIJoliths wilh fine and dot markings near the entrance to Oracle Ridge mines, which have been 
~ed a identified as being in an 10nie script 2, 800 years old, contemporl1lJ with the Phoenicians and Sea 
, near Peop/es. Is it sheer coincidence that tflere is a toum narned Toftec nearby, Or that the Casa Grande 
fering Ruim National Monument (Siwmi Wa' a Ki, "Holl e ofthe GOllert/or 'j stand." tJS tl colo ·SI1/, wnely 
r via rar/inder 0/age-old trade and commeräai lies? See Robert E Z ucker. wieh WilLiam "Flint " Carter, 

h long Treasures of the Sa nta Caralina MOllntai ns (Tuc~·on: BZB, 2014) . Thc rancherln mentioned itl 

the Papago accottllt may, in fact, be the Romero Ruin, a Hohokam and Spl1nish olonial site now 

part 0/ atnlina State Park. Leltlnd Love/dce. Lo t Mines and H idden T reasu re (San Antonio: 

!Vaylor, 1956), pp. 109-111. The legend is alm told in Thomas Per/field, D ig Here! (Tucso n: 

Tre(/sure ehest), pp. 76-77 

'Th' route from T ucson passe through a country ab undil gin exceedingly rich gold mines " 

wrote I ajor P. St. George Cooke. ommanding the United States Second Dragoons, in his 

[epon (0 Colonel J. J. Abert, of th n ited tat Topographical Engineers, December 6, 

1847. 

Major Cooke n d h is c mp. ny of dragoons were blali ng a rrai l acro s the Arizona wildern ess 

to alifornia. Ir is not d ear how he got his information abour the "exe dingly rich g Id 

mines," though he cenainl was correct. He did not, however, know the ancienr rradition of 

rh Papago tribes through who e terri tory, outh and west ofTucson, he [ra eled in safery: th 
tradi tion abour (he scrangers wirh th milk-white 51-in, who came am ol1g them mysr riou I , 
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and were cru eUy sla in by the enemies of the Papagoes before me t ribesmen had learned the 

sn-angers ' history. 

T he preh istoric Papagoes who daimed [he region horn norrhern Sonora to the G ila lUver, 

lived in a count ry rieh in gold and silver. Finding the preciolls meral in such profusion in its 

native to rm , they used ie freely for ornaments and urensils. rega rding it whoUy for beauty oe 

tor common use, since they had no conception of money. The)' gave it away frce1 y, never 

knowing any reason for hoard ing it, on the principle (ha r, no marter inco whose hand it cam~, 

ie would eventually serve the pUIpOSes ofMontezu ma. T h is was rheir atritude until they Jearned 

that gold was me cause of all [bei! trouble WitJ1 rhe whi re men , when rhc wh ite men came to 

setde among memo 

L1 a ti me so long ago [har the Papagoes ean l10t dare it, some gentle-mannered, peaceflll 

wbite fo reigners cam e among mem, Jived wirb them for a lüde while, alld did so many kind 

things ro earn their affecrion Jnd respeer mat the Papagoes looked upon th ern as demi-gods. 

T hese strange 111m wandered abou t Papagueria collecting al l the gold and silver [hey cou ld 

fin d, and in various honorable ways, acquiri ng it from tJ1C natives. Tb us they seeured a grea t 

mass ofi t. 

T he foreigners made their headquarrers in a rancheria thirty-three miles norrhwesr of the 

more recent city of T lIeson , near the presenr litde village of Redrock, in Final Coumy. 

olTIe\>vhere along the road out of Redrock (0 Si Iverbel l , in a southwesterly direetion, mey 

eoneealed the masses 01 gold and silver that fell into their hands. In a few years they had a 

fab ulous amounr collecrcd and stored . Bu t bear in mind, at tbis time there was no Redrock. 

no SilverbeU. 

What the srrangers illtellded co do wich all this treasure is not accounred for in the Papago 

traditio ll , though they td l its dcsriny. T hey say that olle da)' a tribe of the Papagoes' enemies 

from the north-perhaps roe foremnners of the Apaches-fell ll pon the ranchcria and kille<! 

everyone there. N m a Papago nor a whire seranger was spared. 

When the t ribesmen from ta rther Süuth visited the rancheria soon thereafter, they fou nd ir 

in an unwonred si lence, leveled wirh the ground, with not a liv ing thing on [Wo legs or four. 

T hey knew al once what had happened . 

Abour rwenty-fl ve or thirry years ago, some spears. swords and otber objecrs, marked with 

arcbaic Latin insc.riptions, were unearmed in chis region, and gave rise to considerable 

speculation and eontroversy amo ng archaeologists. By some ie was claimed (he übjects were 

fu.ked ; oehers believed in their aud1enticiry. If authentie, rhen one th ing is certain; rhey had at 

ne ti me been thc possessions ofinhabitants of Europe. persOf1 S above me common d ass, who 

had been educucd in tbe language thcn currem for wri ting. T h is would apply ro almost any 

counery of Europe were the people were lircrare in tbe Middle Ages. 

Did these objecrs o nce belong to the men of tbe milk-white ski n wbo so lang aga came 

amollg me Papagoes? And were fh ey the Norsemen of dle upper dass, educated, Jiterate, skilled 

navigators and geographers? No onc ca. n now say. 

Tb c abjecrs descri bcd above were fou nd at what was perhaps the campsite of the long-gone 
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d rhe foreigners; their treasure cach' was no da ubt a Ii ttle disrance aw y. Bm n imer 11 d ian nor 

white man has e 

River. rhe prehistoric da 

in irs 

ury o r 

11 ve r 

came, 

earned 

me co 

r d iscovered the huge tn~asu re buried by the strange men from overseas in 

s. W h r th y buried jt, there ie r mains. 

Bearded Semitic merchanr wearing luffiyah, from H odges Ruin, T ucson, dated to 

Cafiada dd Oro period ca. 500-700. R4/ael S~ano, afterfigurin~publish~d in Kelly 
(1978). 

5. Ancient Mines of the American Southwest 

Papago Two reportsfl'om the fi les 0/the Tombstone Epitaph inform us tlbou t ancient m ine workings and 

cnemies {aoL.. This su ms to p roue, at least, thtlt earfJ' miners were cognizant 0/flllowillg i" the /ootstep s 0/ 
hd kill d those fi'Oln Lang ago. \ ayne Winters, Forgorten M ines and T reasures of the Gr t SOll thwest 

(To mbstone: Tombsttme Nugget, J9 72), pp. 15-16, 67. 

found ie 
a . 

. or follr. 

ked wi rh Finds an O ld Mine 
siderable A Lost Mine in Arizona T hat Was Worked by Ancients with Stone Implements 

A Large Excavation W nich Represents Many Years of Labor with e rude Instruments :crs were 

~y had at 
April 22, 1904 

lass, who 

no t a11Y 
A.E. rafford has return d from a tr ip (0 C anyon Creek, abOllt rhirry mi les n nh f G lobe, 

where he examine an old min e, slI pposed to have been worked by th Spaniards in very early 
IgO cam e 

day:;, or by a people ant datiog them , as al l me implements found ar of sron . T he ground is 
1;, ski lied 

suppo ed ro have b n mined for sil v r, th ugh considerabl turq uoise, in small pieces, is 

scarter d through the dumps . 
,"",-gone 
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The developmcm of the old mine was extensive, and to duplicate which roday, M r. Stafford 

says, \-vould cost more than $50,000. 

T he old wo rkings have the appearance of hav ing been filled in purposdy wirh waste. and 

rhefe is on ly one opening- a tunnel- which ir is possible to em er. This Mr. Stafford explored 

and found to be about fo rry feer in length. He fou nd upwards ol nfr}" stone hammers ofvarious 

Si7..eS in this tunn el. 

The old mine is quite intereso ng :md its explora tion might possibly develop something oF 

value; butt being on the San Carlos Indian Reserva tion , 110 prospecting of consequence has 

been attempted. 

b. 

Texas Ancient Workings 


August 13. 1890 


c. C. Fitzgerald , wh o is worki ng the Cook's Peak mines. claims to have to und evidences of 

early workings in tbe Jower levels. He teLIs a T ribune reporter ar EI Paso that progress of 

development on th is property has opencd out a mine worked probably two th ousand )'ears ago 

and no doubt by the Aztec.s. Thc chamber and tunnel leading [ 0 it are worthy of note, as [he 

manner of work in ll1ining seienee of tha t age seems wel l ddlned by the charred walls , wh ieh 

were heated and rendered friable by applying wa ter to thc heared surface. 

Ham mers, made of trap rock , or pho l1 01itc, shaped at one end to fit the hand and rou nded 

<l t (he o ther, using dle arm of (he workman as a handle ro the instrument, wcre tOwld . Th 

picks, made sim Ua.rl)', are rounded in ehe center [0 admit the gi-asp of both hands, us in g the 

ends in the manner of using dle picks of tbe p resent day. 

A Limesrone capping of flfteen feet had formcd over rbe entrance to the mine. This Fact 

serves as arecord of the age of the discovery, as it could not have formed to tbat exten t in less 

than the time mcmioned. 

6. Mine with the Iron DOOf 

This millcr's tale zs p rObdb6' the best known inArizolltl. 11lteresting are the details o/stone bui/dings 

und the Latzn ILmguage. Any inscrijJtio17S left b), the Jesuits wou./d haue ban in Spanish, not Latht. 

Did fhe j esuih- 0/the eighteenth century re-open one ofthc Romani slost go/drnines f Arizon3. Daily 
Star, "The f rnll D ool' Mine" (letter to the edit01~, Fcb. 28, 1880, p. 4. 

ThaI' was supposed{y als(J tm Ira n Dool' Mille 011 a moulltai1JSide in Tumllcacol'i. POl' othC'r such 

Ifories, see Byrd H(JwelL Cranger, A Matif index fü r Lost Mines and Treasures Applied to 

Redactio n of Arizona Legend~, and (0 Lost M ine and Treasu re Legends Exterior to Arizona 

(Tueson: SUOmtlUlincn Tiedeakrltnnitumd U 0/ArizoM P. 19 77), pp. 28-32. Thc authoi" Harold 

Bell Wright, said to be the fi rst A merican n01Jelij"/ to mtlke $1 million. wrotc a bestseller tit/ed The 
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Mine wirh the Iron Door in 192 . There have also been several Hol!ywood film witl; the j'ame 

tide. See Robe,·t Zucker with Wil/iam "Flint" arter, Treasures of eh San CaraLi na (Tueson: 

BZB, 2014), e;p. pp 164-72. 

The Nine Milc City of ehe Santa Catarinas 


The Story As Told to Our Correspondent 


In yest rday's Star we pr rnised to pu blish the bai nce of a commu nlca t.i n received from the 

Santa Catarinas (former name of Caralinas), nd her it is: 

Marrin & Welden's Camp. Feb. 24, 1880 

Yesterday mere were {Wo m n stopped h re, and they had a very interesti ng Story to tell , 

and I here furni sh to the Star for publ ica tioll th t xt of it; blit I do not authenticate it, as 

sometimes prospectors are liable r xagg rate. Probablyall of [h e old Arizonans in this vi inity 

have heard the tradition of rhe Santa Carari nas, and fo r the benefit of [hose that have not I 

will give the outline f it:-About one hun dred years ago the Jesuits held fu ll sway over me 

populatio n in [his terri rory, and ar [h r time they had large fields under cultiva lion, aud many 

men employed delvi ng in th earth after the precious merals aod the turqu ise stone. A t that 

time ehe principal gold mines wer siUlated in these mountains, and cher was a place called 

Nueva M ia Ciudad. having a monster chur h wirb a number of golden b 11 (hat were used ru 

summon rhe laborer from th fjelds and mines, and a shon dis tance from [his iry, wh ich was 

situated on a plateau. was a moun tain dlat had amine of SUd 1 fabuloll s richness tha r the miners 

used to Ir th gold out wirh a hacheta. At rhe time of the Francjscans acquiring supremacy 

rheJesuits fl ed, leavlog me city desritute of population; befo re theif fl igh t rhey plac d an iron 

doo!" on rhe mi ne and sccu red it in such a manner that ir wouJd requ ire a coruiderab le firne to 

unFJsr n ir. T here were only t\vo el1(rances to the city and they a lso were elosed and all traces 

obliterat d so as to rhrow the San Frandscans off rhe road ro [his N u va M ia ciry. These are 

the facrs of the tradi tion a. bri efly srated herei n, and now for the story f rhe prospectors, r 

whoever they may be. 

They raId m rhat rhey had ome here on January 101
", 1880, for the expres pllIpose of 

explodng rhe mou mains for rhe Nueva M i<! C iudad (nine mile ciry) and the mine of (h iron 

doof. We had heard for years of ch is place bur did nor put an)' credence in ir; bur abQut five 

months ago we were rrave!ing in Sonora on a prospecting r ur, and one nighr we sropped n ar 

the rown o f Caborca wi th an old Mexican and his \ ife, and he was as ing f Arizona and other 

marters and at las r about rnining. We gave hi rn all rhe inform ation we could, and told hirn 

how T ombstone wa a booming ca mp, when he sp ke up and asked us jf 'e ev r had heard 

of the min e of the iron dOOf? We said yes, bur thar we did not place ny confidence in rhe 

story. He says I d , e ause I hav a book here my grandfarher had, and thar he was one of the 

inh.abitanrs of the Nu va Mia ciry. W e became exci red ov r (his srar ment and ask ,d h irn to 
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produce the book. H e wem inro an inner room an d returned wirh a book covered wirb a black 

clo th and le.aves of parchment. He gave it ro us and we opened it and fo und that it was wrinel1 

in a bold, rowld hand, but ver)' Faded. W e judge it has at least 400 pages, and conrained a ki nd 

oF a diar)' of evenrs oF those days, a h isrory of h is li fe, and a dcscription oF the N ueva Mia ci ty 

and how [0 reach it; also full d ircctio ns how CO find the mine of the iron doOf. W e o Hered to 

bu)' the book oF ehe old man at a good w und figu re. N o, he said, 1don 't want to part with it. 

to r it is the last renlllanr oF thi s old fa m il )' but we co uld copy any part of it that we wished. 

W e cam ped there for several days, maki ng cxtracts from ilie book, and one in particular which 

we remem ber: "1 worked ro-day wim ten other men and we took aur 200 pounds o f gold." 

You can imagine whar excü ement it caused with us. Afte r getting all the info rmation we desi red 

From rhis old book we packed up our provisio n and staned for Arizona . 

W e having busi ness in Flo rence, we proceeded thefe and ou tfl tted . 0 11 e of us was taken 

siek, and we were consequen rly delayed undl j anuar;r 10. 

h en we arrived in the Canada dei O ro, fro m the descrip tions we found it would be 

necessary to proceed on foot from this point, and turn ing o ur horses and burros loose [0 shift 

for dlemselves, vve shouldered o ur packs , and w o k the midd le ca nYOll that led in an easterly 

directio ll from Canada del 0 1'0. lt was about noo l1 as we sta rred up the c.anyon, and we wert' 

not quite sure tha t we would reach the place where water was said tO exist the )'ear rou nd G)' 

our di recdo Ils, but we plodded onward and upward over ehe !argest boul der, no.v passing 

thro ugh p laces wbcre rh e very tops of the caoyon wouJd fa irly join, and then openi ng out larger 

in box shap e. T oward evening we came ro a livi ng spr ing of water, and here we camped for rh~ 

Illght. E veI)'thing passed off fin el)' thac !l igh t:, wirh the exceptiü l1 of the bea rs coming 

wlCOlnfortably e1 ose, a nd tbe thri lling screa m of ehe panther. In the morning we cooked OUf 

breakfast, and as we sar down to partake of it we rook out OlU direcrioos and exam ined thclll. 

We fou nd that after \ve had traversed th e canyon fü r a d istance o f about nve m iles we wou ld 

come ro where ir d ivided, and that we m ust take ehe right ha nd canyon and journey up it fo r 

a half m ile when it would come to an abrupt end with p recipito us sides, aJld that on elose 

scrutiny would fi nd 011 the left side steps cut rhat would lead upward to a shelving rock, <1Dd 

(hete would appear ro be a mouth ro a cave, but to push onward through d1is and you would 

come Out o n a shelf of rock on the (J ther side. 

After finis hing o ur breakfast we fo Howed up th is large canyon about fo ur miles, when we 

came to w here it d ivided ioto rwo. W e rook tbe righ t hand one, and in the course of half an 

hour or so we ca me (Q wbere rne canYOll suddenly became walled in o n duee sides, and after 

a considerable hunting we discovered whar seemed ro be an old stai rway cut in the rock; we 

had a rerr ibie time in gerting up ehern as [hey were nearly obli rerared by the decade of time, 

and we kepf slipping back ;lI1d back, but at las t we reached a shelvi ng rock; and on rnc face of 

rne perpe lldicular wal! was an openi ng that wo uld adm ir of an enrrance to a fuH grown person. 

We held a consulrarion togerher wherher we had better proceed o r rerurn, and at twig-pulling 

it was decided (hat we shouJd enter. We rook S0111 e candles fro m our pad{, unslung our 

"H enry's." in case of emergency, and passed in the openi ng. We had not gor far wh m a large 
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Hock of bars comm n ed ci.rcüng around us, attracted b our üghrs. Thc place was ch illy but 

perfectly dr '; in ize ie varied, first open ing in a vawted hamb r oflarge proporrions and ehen 

closing imo a na rrow passage, and in place we noriced an inscription mrrav n in eh waU in 

Latin-Dominlls vobi .l'cmrl, and from that we commen d to gain more confldence that we 

were on the right tra k. In about an hour we saw a light ahead, and in a few min utes we came 

to an opening, we passecl through, alld cl wn about 200 fe t belmv us was the ftnesr scenery 

that we ever b held. Ir was a tract of land coveree! wirh pines and oa , broken by smal l h ilI , 

and through it passed a srream of water that glistened like silver. W look d far a place to 

descend but could find none. We wok the rop o f our packs and spliced tbem rogether, and 

securee! them in such a ma nner aro llnd a juning rock that they could b unloo ed from below. 

We lowered our p cks and guns and then clescended, hand over hand. We sat a t the bouom 

for some tim examini ng OLU direcrions; ehey tole! us [har b traveling in an easterly di re tion 

we would come co the N ueva ML C iudad. hey d ie! not give us th dis tance, so we c ncluded 

we would find wat r and pitch stakes for the nigh t, in abou t [V,I nty minutes we cam to the 

rream ofwater we mentionee! before; i[ was litera!!y alive wirh tr ur, and withour any e!ifficul ty 

we ecured enough for supp r, and as we.v .r leaning them we noti ed sh ini ng pan i les in 

the stream . We took our br k pan ane! washed it, and in it was about a dolla r' worm of gold. 

You cannot imagi ne what an ex iting time it ClUS d . Tdon' t think we will eve r torget it in our 

li fe. T hen we were dOllbly anxious tO look for the old ci ' and mine with tbe iran door; bot 

we had CO coment oursel ves for the n ighr, but I can assure you we d id not get much sleep. 

Before daybreak we had our breakfast and had everything packed tor an early start. We set our 

compas. and srarted asterly ane! had not gone more than a mile be ore \ came on to ru ins, 

which, as we pr c eded, grew larger and could b s en for rwo miles in width. We think, 

probably, [hat we had walked four miles when we m upon a sron build ing (granire alle! 

marble) rhat was in a fair stare of pr servadon excepting the roof which had fallen in; the 

srructure was something afrer the style of tbe old (C ocospera) chur h in Sonora (rulned adob 

mission founded by Father Kino in th M agdalena valley south of N ogal s in Mexico) , ane! we 

decided tha t th is mllst luve beeil the place of worship for the peoplt: o f th is nce populous 

iry. Here w speIlt some ti me in I oking over this ediflc searching fo r gold and silver which 

\Va buri d in rhe church, u r havi ng no raols w could do no h ing. We camped h r ro r 

se eral days looking over th c- oie! ruins, and tound s v ral srones earing in ri prion in u tin . 

We then changed our camping ground and com menced ro 10 k far th mi ne of the iron 

doOf, and after three days of rch.i ng we found ie.. The old door was eaten off by rust, and 

the ba rs of iran mat seeured it Iying down at the mouth of the tunnel. We were afraid to ent r 

fi r fear of wild beasts; but the love of excitemenr gor ehe be r of us and we enrered . We saw at 

Lhe commencernenr that the vein was about t n inches wid wi th a taU gOtlg , and , as we 

Ileared the end of the run n .1, which muse luve be !l about 400 feet in lengrh , th air be me 

very foul , bur we push cl thtough ; mere ., ~~ und same old ir n r embli n in shap the pick, 

we rook it up and struck it in the v in nd ro ou t amaz m nt rhe fold rollc:d d wn in nuggets 

to th fl or. Such a sight w never befi re saw. \Ve wor ed for severaJ days on th min wi rh 
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me old mols thefe, an d we \vill show you what we rook our:. rHere th(" two men u.npacked 

from their burros and showed 111e, I snould judge, 100 pounds of pure gold in nuggets.] We 

pur on our Jocarion notice and packed up, and have gor back as far as this. We go to Florence 

and will rerum as SOOIl as possi ble. r asked rbem if they thoughr it would pay me tO go and 

locate placer cla ims , and they cold. me most assuredly. I and my partners leave ta-morraw tor 

the Ninc M ile Ci ty . I f a \je we wi ll stand it; if 11ot, so much the better. I tell you tbose golden 

nuggets give us a good dea l of fa ieh ; alld fu rther, I am one of ehe oldest p rospeccors in these 

moull'tains anJ I have never knowo ;'lnyone tO go up these canyons. I will write you as soon J.S 

I rerum. 

RespecrfulJy, Redoubtable [Martin). 

7. The Spanish Took over Indigenous Mines 

Atfi rst the c017quering Spanimds did no prospecting in the New World. ThC]' were heTe foTplunder, 

not mi1zing. Tbis bri~l{!xt,.{/ctfrom Carlos Prieto~, study exposes the modus operandi adopted by 

Cortn and the other Conquistadorr: demand a/L the gold that CO l-t!d be mtlted dowu, idmti/j, iu 

so urces i n officia/ fribuu books tlnd disptlich expediliol1flry Io rces to "different mtd dista f/t Ü:'rritories" 

10 ensure a stead.Y jlow 0/ iI. /n no ease, WrJS there euer an} (jjort to prospect flr new lleins 0/ the 

metals. ALL the mining centers had been diseo1Jered arid opel1ed b)' earlia OWllers. They wae being 

worked by indigenous slaves according to (In eSfablished system with pre-CoLumbian technologies. 

The Spmlish reached N ayarit S I'ich siiver lodes in 1525 and occupied M ichoacdn about a decade 

fater. Tfalpujahutl in die littter p ro vinee had the mostvalullbie gold-producing milus in the emire 

wodd in the e/lrl:y lwentieth century, Vlhen theJesuils tUzd FrflNCiscrms setup the mission systems in 

Norrh Mexico they used the same app rotlch. 111 Peru. on the other hand, no Ilative shafi)' w~>YefO lmd, 
only p"lcer deposits. (a.J CarLos Prieto, Mining in ehe New World (New York: McGraw-HiIL, 

1913), pp. 20-21, (b.) W( H Prescott, History of rhe C onq uesr of Mexico (L andon: Phomix, 

2002), pp. 66-67 

a. 

Evidence of ehe exis rence uf gold and si lver deposits was coliected by the e.xpedi rions of 

FnulCisco Hernandez de C6rdoba in 1517 and J uan de G rija lva in 1518, born of which 

reconnoite reu thc coast of Middle A01crica bdo re the Conquest, and by [he expedition of 

Cortes himsel f in 1519. Andres de T apia, a member of Corres's exped ition, rells us that on [he 

coast of San Juan de Uilla, Yeracruz, Cortes rcceived a gift from Monrezuma JI consisting of 

"one gold wheeI aod another of silver." Each was a big as a carrwheel, lhough nOt vcry mick, 

he repon s, and " they say were made to represenr the sun and t.he moon." Cortes lost no time 

after the C onquest in sending explorers to d ifferent and wstant terrirories where he had been 

informed of ehe exis tence of precious metals and wbere, as Bernal Oraz teil s us, "Accordi ng to 

d1e books of Montezuma [Montezuma II] we saw &001 whence they broughr the tributes of 

gold, and where there were mi nes." It is certa in mat me firs t Spaniards co work gold mines in 
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New Spain on a perma nent basis were those wh m Cort ' sent "ro the malrer ofTUSt peque" 

(C u calueo r Coatzacoalco in V ra C ruz). Bemal Diaz cven gave ehe names of the miners 

(direcrors) who srayed behind to work. 

b. 

The Mexicans were as weU acquainted wirb ehe mineral as with the vegetable rreasures of their 

kingdom. Si lver, lead and ti n ehey drew fr m the min of Tasco (Taxco, somhwest ofMexico 

Ciry ; copper from rh rnoumains of Zacoro llan (Zacatlan, in the Pueblo region of North 

entral Mexico, a Tolr c area). T h se were raken not only from the erude masses on [he 

su rfae , bu t fro m veins wrough r in the s li d rock, ioto which they pened xtensive gaUerie . 

in fa r, the rraces of rheir labors fu rn ished thc: best indications for ehe early Spanish min rs . 

Gold, found on the u rface, or gl aned from rh beds of riv rs, was caSt into ba rs, or, in the 

form f dust, made part of the regular rribute of the soueh rn p rovi n es f eh empire. The u e 

[ iron, wirh , hieh the soi l was impregnaced, w . unknown (Q rhern. Notwirhstanding irs 

abundance, ir dema nds so many proce. se to prepare ir fo r use [hat it has commonly be n one 

oF the last metals pressed in to th service of man. he age of iron has to lJ owed thar ofb rass, in 

fact as weil as in fkti n. 

hey found a substitute in an alloy of ein and copper, nd , with mols made of this bronze, 

could cur not only rnetals, bur, wirh the aid o f a silieeolls dust, the hardesr ubstances, as basalr, 

porphyry, am thysts and emeralds. The)' fush ioned th se last, which were to und very large, 

int many cunous and fun rasric fo rms. T hey cast, also, vesscls ofgold and silver, car ing thern 

wirh rheir m taille ch i cis in a very del ica manner. Some of rh n silver vases weee la rge m at 

a man could not ncird rhem wirh h is arms. T hey imirated very nie Iy ehe Hgure of animals, 

and, what was extIaordinary, could mix th . metals in such a 111Jfmer than the fea thers of a 

bird, or the scaIes of a fish, should be alternat I of gold and silver. The Spanish goldsmiths 

admitted meir superiori ty over themsdves in thes ingenious works. 

8. Slavery and Mining 

horn the ear/iest oftimes to twenty-first century M inas Cerais ill Brazi/, mines have been worked 

~y slave labor, often disp roportionatefy by warnen and children. lt is d eal' that the "Roman " 

govemors ofRhoda took oller a Toftec tribute and cou/'vee labor system. To ftee the slaues, as Israel 

ffl {{nd Quetzalcoatlal'e said to have done, WrlS (In extreme mOlle, one thilf could on(y have been 

iIIotilJllted by Jm;ent refigious belieft. H ere is how Diodorus SimLus, a C reek historian, desaibed 

the working conditiol]j' of sf.twes in the Bishaii goltlfields aballt -0 BCE, quotiJ7g the lost aufhol' 

Agatharchides, a geographer of the second century B 'E. Alextmder dei Mal', A Hi tory of the 

Pr cious Metals, ? ed. (New York: Burt Franklin, 1902), pp. 39-40. A m ore extensive 

trtlnsltttion may be flund in ehe Iwtes ofHoover (Herbert CIIJrk and LOIl Ht:nry H oovcr, Georgiu s 

Agricola. De Re Mecallica, translared fr m th First La tin Edition of 1556, NeU! Vark: D over, 
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1950, pp. 281-82). 11 1"Ollillg /J' 

some Ild 

O n the cooh nes of Egypt :tod ehe neighboring counrries (here are regions hil i of goldmi nes. 

whence wirh rhe cast aod pai.ns of many labo rers, m uch gold is dug. The soil is na ru ra lly bbck, 

but in ehe body of the ean h rhere are many veins of shi lling whire quartz, gli rreri ng with aJl 

sorrs of brigh r merals. o ut of which those appointed ro be overseers e lUse the gold to be dug 

by the labor of a vast mulritude of people. For tbe kings ofEgypr condemn ro th ese rn ines not 

o l1ly nororious crim inals. captives raken in war, persons accused of false dealings, and rhose 

with who m the king is offended , but a lso all the ki ndred and relatives of th C' cOl1victs. These 

are sem ro chis rk. cither as a punishment, o r thar the profi r and ga in of the king may be 

increased by rheir labor. 

T here a re rnus in fmite l1umbers th rown into these mines, all bound in fetters, kepr at work 

night and day, and so srriccly surrounded thar mere is no poss ibili ry a f the.ir e/feeting an escap~ . 

Thc)' are guarded by mercenary sald iers of various barbarous na rions , whose language i.s foreign 

ro them and to each arher, so that there are no meaJlS of fo rming conspLracies or of cornlp ting 

[hose who cue set to wa tch thern . They a re kept [0 incessa nt work by rhe r{)d of the overseer, 

who often lashes thern severely. N o t thc least ca re is raken of [he bodies of these poor creatu res; 

they have not a rag co cover their nakedness; and whoever sees thern m ust compass ionate their 

melancholy and deplo rable condi rion, fo r though they may be siek, maimed or lame. no resr 

nor any intermiss ion of labor is allowed them. Neitber the weakness of old age, nor rhe 

infinn ities of females , excuse any from rhe work. to whieh aJ I are driven by blows and cudgels; 

lln tit borne down by the intolerablc 'vveigh t of the.ie mjsecy. many fall dead io the midst of tbeir 

iosufferab le Jabo rs. Deprivcd o f alJ hope, these mjserable creatures expecr each dav ro be warst 

rban [he last, and long for dea th. ro eod their su tTeri ngs. 

9. Concerning me Ore of Gold and Where to Find Ir 

Gold, a shiny and im mutable metaL or eferne11f (Au), is fou nd ubiquitOliSLy but ulJ{'lJen/y arou nd 

the world !t is wideLy dis!ributed in sm,tLl ll1llountJ tl. nd hlls !he physiCtzl properries 0/hardlleS5, 

malleabiliLy and hetLVi1JeS~~ IU/th a specific gravity of J9.3 UJhen pure. M inen recover it by panlling 

streams "'ld "ivers (lnd sifling alluvial grtllJel ("placers 'j or by fo Llowing thml up to ehen' sources ;,/ 

hilLs and mountaim, deLvillg into the tLTrth, sinking shafis fm d ereating tunnels and gal1el'ies, 

Prospecto;:,· throughout the agt'J k)ok Jor it in veins 01' ledges 0/ quartz /'O ck, its most comm(}l1 

"mah­i.;.:. " These pLtlto liie deposits fo m eons t1g0 in the earth )' geol.og:y fl re sometimes exposed on It.i 

surftee, sometimes hidden benet1!h il: Thc avemge pl{lCer gold hilS a p urity 0/ 85 %. 1When gold 

co1/tains tln zmusua/Ly high perccnttlge ofsilvcr ir is knaw11 as eiectrum. Unlike copper, gold rarely 

fo rms in purt' 'lIIggetJ, and Im-gepieces sirnil-ilr to float copper are ver)' rart'. It must ht' recovered by 
smashing al/d breaking the ore, u}ilshing, smelting, cup elfatüm alld, traditi01U.dLy, amalgamation 

with mL'1"Cltry or cimlflb{lr. Byproducts lIre siLva~ copper, arsenie al1d lead. The wtlste is gangue or 

ülilings. SIttice boxes, Leather bllgs fo r squeezing mercu,y /rom al1 amalgam, mi/Is, crushing Ilnti 
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roLLing trays andfitrnaces for smelting are Jfrmiliar to peop! since the day .. ofthe phortlohs. Here is 

some ild vice f om n Renaissance manual in Latin j·titf used by hobbyist gold seekers today. Cy ril 

Staniey Smith and Marthfl Teileh Gnudi, he Piro tedlllia ofVann ccio Biringuccio (Ne/() York: 

Dover~ 1990), pp. 29-3 0. 

I say mat gold is gencr ted in variolls ki nds of rocks in ehe most rugged mouneti ns that are 

cam pietel barren of soi l, trees and gras es. And of a1l the rocks für such m tal rhe best is a 

blue stone called lap i lazu li, wh ich has a blue colo r sim ibr ro the sapphire , but is neither so 

transparen t nor so hard. Ir is also found in orpiment (sulfi des) and even more it is fo und 

associa ted wi th the ores of other metals (silver, lead and copper). Much is als fou nd in the 

river sands of many regions (all uvial depos its). T hat wh ich is fo und in mountains is in the 

form of (qua rtz) veins between ooe su arum and anorher, united 'with the blue rock. a nd indeed 

is ffiuch mixed in with ch is. T hey say rhat su hore i better ehe heavier and th more ful! of 

color it iS t ancl the more flecks ofgold appea r in it. T hey also say tha t it i general d in an cher 

rock similar to sali ne marble (Li mes tone) bur of a duller color, and in still another reck whose 

color is yellow wirh many red specks in it (calcium magn ium carbonat ?) . T h y a lso say that 

it is fou nd in errain black rocks , sc.'Htered 1 osely aboul li ke small tones in a rivcr. And 

furthermore they say [hat it is Hk 'V i fou nd in a c rrai n biruminou earth of olor sim ilar to 

d a)' and [hat such earth is v ry heavy a nd has astrang sulfurous od r. The g Id extracted 

therefrom is very b autiful and almost complerely pure, bur it is very d iffi cult tO g t o ut b cause 

it is of m e fi nesr grain, almost like atOms, so [hat th e dis tin gu ishes it w ich th greates t 

difficulty. Nor Clll n proceed as wi th lap i lazuli Of other rocks o r as one trea ts river sands, 

for wh II it is fo und there, and e en more he n it is washed, ir falls only with diftlculty to the 

bottom, and, growing virreous on m I 'ng, it becomes pasty wi h m e matri)( and irs earthy 

man r. Neverrhde s, in rn end ie is possibl to recover it us ing the great t patience wich o lle 

rn thad o r another and finally wich mercury (tbe amalgamation process). 

In my opinion, if ir is not a rock you wish to save. th best method for red uci ng it to puri ty 

would be to r ast the ore in a slow n re in an open furnace and cause ir co evapofate weH. Then 

w. sh it d1 roughly in order to extra t fro m it a11 me superfl uous matter, and rnen pu rify it by 

smelting it [ n lead bath] in a cupeling b rrb of a slze dependi ng on the quanriry, or n a 

very hot cupe! th rowing off th Lead as Ii tharge or cOllSum ing it and redu ing me go ld to 

puri ty. 

10. In Case You Should Ever N eed to Invent a Copper Bell in a 

Hurry 

Familiar images in Buddhism, copper beils halle been jou ud in p re-Coirtmbian Im.:heological 

contexts throughout JvJesoammca. induding Snaketoum, the classic Hohoktli1'l horizon site 

excavilted by Haro fd Sterling Gladwin rmd associrltes in the 1920s {Excavations at Snaketown: 
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Material Culture}. Their puzzling distribution and teclm%g)! bave been cl1,-efidly studied (see. for 

il/stance, the works ofDomt!;)' Hosfer}. butJew archeofogists are wilLing to (o ncede that their high­

status oumers mtl) haue beeil devotees oftrans-Pacific Cl/Üures. 01' that their intricate manufocttm 

WtlS Learned via Old Wo rld dijjiJsioliist influences. 1/7 this bel/etristic jeu d'esprit-perhar unique 

in the d ,y-as-dIlSlliterature oftlrcheolo~the excavator ofSnaketown describes hoUi hm'd it would 

be {o makI' ropper hells Ulithout the be!lefit oflolJg traditions tlilti exactirtg tu tefage. The sarne p eriod 

("Pioneer" to "C%niaL") produced the Leoden inscriptions (md mode/cd crosses of the 7i,eso11 

A rLifacls, whieh some detrt1ctors hrlVe cLaimed were cooked up with ordinary typographer's lead Oll 

a kitchen stove tlS cl hotzx. A m ore tlcademic treatment of Ihe mbj ect oj'copp er-smelting technowgy 

in the NeU! WorM comesfi'am Stephen C. Jett. "The Origiw and Earfy DifjiJsion afNol1ftrro ll.i 

M etalLu rgy ,i /I the OM Wor/cl' A Review," Pre-Colu m biana: A Journal of Long- Distance 

Contacts, vols. 5-6 (2011-2014), pp. 258-261. After CdlZvtlssing the elJidence Jor find again., t 

independent invention, Jett condudes, "My /}ote is flt a hi.rtoricllLIy gLobaLIy Im~fied tech1Jo fogy 

camp/ex. " Hurold Sterling GUldwirl, Mell Om of Asia (New Yo rk: V<lhittl.esey }-{ouse). pp. 297­

301. 

Tbe rechnique oE casting by thc lost-wax method was very ingenlous, and in case you shou ld 

ever need to invent a copper bel l in a hurry it will save you a good deal of ti me and t rouble if 
we give )'ou a few hi ms on how co go about Ü. W e hasten to add, however, that our offer of 

asslstance should not be regarded as reflecti ng any doubt on your ab ility to independent!)' 

duplicare each step in the entire process. si nce we would no t dare to im p!y tha t you rnight fJi l 

where D udd)" s "Americall Lndi ans" are said to luve succeeded in dup licating each and every 

detajl withour help o f any kincL 

First, if )'ou insist on srarting from scratch, you must find some floa t copper and , as this 

req uires a fo reuiw us d iseovcry, we suggest a walki ng t rip through Arizona or M icbigan where 

copper in the raw can be d iscovcred without wo much emphasis on luck. 

Nexr, you mel t off 3 drop into a bu cket of water w make the pel let wh ich will become the 

dapper of you r beU. C opper is a good conductor of heat, so it will be just as well to invenr 

so rne sore of conrraprion to hold [he copper when ie gets roo hot for your fingers. We take it 

for gramed that yOll wiJJ not che..n by using metal tO ngs. 

Now take some mud. Mix it up wirh a Jirtle charcoal . Put a copper pellet in the middle of 

thc lump alld mold ie to the shape of a pear. T his wi ll form the clapper alld the inside core of 

the beU, aJld you jlldge the size accordi ngly. 

N ow apply a coaring of wa,',, ; beeswax will do if yo u haven 't in vented pClraffi n. 

Cut a slot in the wax across the lower half to form the lips o f d1e beU. 

Make a small ring of wax 3n d Stick it to the top of the wax-covered core. 

lneise some li nes or od1er form of decoration to su it you r faney in the wax of the upper 

shou lder of rhe bel l. 

Now go back to your lu m p of raw copper and after it has been well heated draw ie ou t ro a 

th in rh read . jusr as if it were chewi ng gu m. Sn ip off half a dozen short lengtbs about balf an 
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inch la ng and stick [hem into the eare, co serve as spacers in ke ping the maId away from th~ 

pear-shaped core. 

Mix a th in sol ution of d ay and paint it carefully over the wax-covered pear. The day must 

be suffi ciently fine and dean and the solution mllst b thin en ugh to find its way in a1l the 

details of th mod led wax. 

Repeat with Four or f1ve more coars, then take t'vv handfuls o f good day and nease the 

model in the middle. Add one or rwo more handfuls lIntil you have a good solid ball of d ay. 

Nowadd a good-sized lump, about the siz o f YOll rIst, to the rap of the ball and fo rm it 

into a com ucopia with fl aring sid . 

Dig down through the center of the cornucopia until you find thc top of eh wax ri ng on 

}'our pear-shaped eore. 

Now set everyth ing out in the un to dry, and when say dry, w mean dry. 

N xt pL ce the maid in a gooJ, hot Ei re. It will only ake a few m in ut s to find ur if the 

ball f day i dry enough, as any moistu r in the m iddle will quickly become sream, wirh 

resu Its [hat are rarner u npredi -tabl . 

If eh day has d ried out well w irhour crackj ng the wax will soon m It and evaporate. 

Now put a few pi c s of ra opper in eh co mucopi . Se ehe ,,vh le ontraption back in 

the fue and heat until the copper mdts . T he mal t n copper will lowly w rk its way down to 

the ri ng and plug the hole at th . bott m of the cornllcopia, so that when dle mold cools a 

partial v cuum i. creat d in eh space formerly mIed with rh wax that was driv n Out by 

evapo [ion. M olten coppe.r will th us be d rawn down iota the maid, and , by repeated he-.1tiog, 

it aE last percolates down and completdy replace the wax. 

After the d ay has cooled break away the maid, and it i · barely possible that rau wi ll find a 

copper b 11 eH d with bake mud Olnd harcoaL If you have been lucky arld kill ful and 

everythi ng ha gon w 11 yo u can now pick out eh mud and charcoal wirh a bo ne point and 

you wil l have a nice Iit tle copper bell wi th a copper c1apper. 

Althollgh we ha e never rried to make a bdl in [his way it is not hard to e that there are 

one or rwo things that mi hr go wrong-bubbles and impurities in the wa)'. eh copper, th e 

day r all th ree. The blast furnac must be rais cl co 1000 degrees Centigrade b fore the 0PP r 

wi ll f1 w. T he maId may be POroliS or therwise imperfecr. are, ast and mold may stick 

tog m r. Ge.ysers of boiling wax, molren opper and exploding molds add ze5r ro ehe 

experiment, and , al l in Olll , ir i f )j rly compl icat .d process. Ir is therefore not surpri ing mat ehe 

eraft: rnen ofIndia and the M iddle ast h, v been m ucking around with copper fo r 2000 years 

or mor bdore they "'iere able to ring a bell by chi method . 

11. Tucson Mining Districts at Dawn ofAmerican Settlement 

This survey attests how rich in afL vaLuabfe ores the moun!ai7ls arottnd T/tcson are, in p articular the 

Santa Crnz, Canada tief Gro (md San Pedro l/alleys, all within easy reach 0/ Tucson (aneiellt 

Rhotla). RichardJ Hinto n, he Handbook of Ariwna: rts Re o urce , H istory T owns. Mines, 
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Ru ins Jnd Seenery (Sa/l Fmncisco: PIlJot. Upham, 1878). pp. 116-18. 127, 13 6jf, 145.180. o 

182, 186, 189,201.205.268-69.403. 

In Pima County ehe mining djstricts are at once the oldest and the Ilewest on the Paci uc slope, 

norrh of Mexico. T hey are main ly in the Santa C ruz vaLley, and a region to the west thereof 

Oll ee known as Papagueria, inhab ited by me seml-eivilized aneestors of me presenr Papagoco. 

Traces are not wanring of their having been worked even anteriol' to me Spanish conquesr 0 

Mexieo, by a people superior to the Spaniards of mat day in nearly alJ che useful industries, 

and only exceUed by rhem in the industry of sla)'ing and marauding. 

In the last eentury, Olle of the most notab1e oF thc lost m ines oF what is now Arizona was 

mat ealled Planchas de Plata-the "planks of si lver. " h s exact pos ition is unknown now, 

though the neighborhood in which it was fOLlI1d is plainly indicated by the old records ajld 

lerters. Don M anud Reres, in an essay Oll the mjneral resourees of northern Sonora, says: "This 

mineraJ deposit, situa ted 3 1 Yz deg. N o rth and in longitude 111 JIl deg. west of G reenwich , is 

descri bed by a Yaqui Ind ian cowards the com mencemenr oF the last ceotury: D istant from 

Fou l' ro five leagucs fro m ehe mine oF Arizon3; aboll t fifreen From [he town ofT umacacori, the 

nearesr settleme nt; abou t f\venty-6ve from the Presidio ofSanta Cruz; nearly ninery from Ur"", far 

aod aboll t 130 from Guaymas. T he silvcr was dlscovered in sheets of di fferent size's, from str 

whieh me name of 'Planchas de Plata' origi na ted. T hey wert found almost on the su rfucc, 

perfeccly pure, and without adhering [0 an y fo reign substance, in a flexible state capable 0 ~ 

reeeivi ng im pressions, and o(1)' hardening on being exposed CO the atmospherc. Thc region 

whid l produces rhern is an earth of the color of, and vClY m uch resembli ng, ashes, whieh aJ 

extends in visible leads more or less wide, and in pa rts subdivided imo veins, over ::til the hi lls CI 

and mOlUltains adjoining ehe main deposit. Arnong the sheets ex traered rwo are worrh t 

mentioning, espeeially one whieh, on aecount of its alm ost fa bllious size, (weighing 149 

arrobas) it ,"vas fOllnd neccssary to ernploy the heat of foUf forges at the same time to redllce it 

to a smaller bulk. T he o ther weighed tweo ry-one arrobas, chough , aecording tO olher aCCOllnts, 

it was much [arger. TbC' arIlOUDr of silver exrracted with ill a very short period was 400 arrobas, 

Of f1 ve re ns." 

The Sopori ra nch and mi nes lie ni ne miles south oFT lIcson , and a Ii tde south of the Papago 

reservarion, witb irs fu mous mission ch uKh of San Xavier del Bac . . . T here is an old silver mine 

O ll the estate, which was to rmerly worked. .. The San Xavier m ine is an old lode, lang known 

and partially worked by Me.x icans, six rn iles wes t of the Sama C ru2 river and 500 feet above 

its level. T he ore consists oF argenti ferous carbonates and su ltates of lead . . .. 

T hc O ro Blanco distlicr is best known because of the O srrieh mine (gold) loeared therein. 

Ir is eighry miles sou t!m'es r of T ucson, and is found to extend along a di stance of more than 

6,000 feeL .. This old mine is d ai mcd to be the o ld and lost T umacaeori, where the Jesuit 

operators were rotally extingwshed by the Apaches. O rher m ines, however, make che same 

daim. SkeletOns in ehe works and the ver)' rieh ore on tbe du mp indicare mac ehe workmen 

tayed by the mine un til kilJed by Indians . . . T he rui ns of old arraStras and smcl ti ng \vorks 

how rhat many m ines were worked there " in )'e olden rirne." 
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On the western p rtion o f the Santa Ri ta mountains . " woodland and wate r are abundan 

in the im m d iat vi lnity, ::md m e adja n valley of the Santa rlIZ fu rni shes a libera.l supply 

for nearly al l ~srronomic requirements of man or beast. In thi and on the ea rem slope of ehe 

same ra nge are a num ber f o ld mines fo rmerly worked by the Span ia rds .. . up to O erober In, 

1876, 975 mi nes were recorded in Pima county [including, forem ost] : Abercom, ne f a 

number of old mines, very rieh, wo rked by rh Jesuits, and 20 ea rs sinee by an Am ri :an 

company.. . Azt e, one of the most pro mising lodes in Arizo na .. . C aptive, lon g worked by 

Papag es ami M xican5, lode repor d rieh ... Crysral, O ld Shaft ... Hamilron , rich fahl and 

galena, argenriferous, believed to b the mrnous Jesuit Mi ne, T umaca ori.. . Lost Mine, lode 

!arge, croppings rich, old wor ings traced .. . Salero , two old slu fts, very valuable lode, 

(amalgamarion re), water in shaft, 2 miles from T u macaco ri . ..Trench, Paragoni M ., 4- 10 

Fr. v in , argenrife rous galena, 50 men em ployed. old Me ican mine . ... 

Berw en [he G ila and Sah rivers, intersected by the 111 ,I. pa raUeI of longitude, li the min ing 

distri .rs of Globe and P ion er, wirh the fa molls m ines therein of ro newaJl Jaekson, G lo be, 

'\ heameld , M iami and th rs... ' h Silver King m in was d iscover cl , as is ta ted, by fouf 

Farm 'rs li ving near F lorcJ1ee, namcd Reagan op land , Mas n and Long . .. Tt may suffice CO 

St<1te that it lies near a basin a t the foo t of teep mountains on a linie h ill, in a bel t of b rown 

and gray spei h, ming a ountr)' of gran ite; the vein matter i5 q llartz; eh mineral ch iefly 

consists of hloricles and bLack sluphurets; and much silver nead)' pu re jn eharaecer is fo und in 

litde black nugget in the quartz. he o res are both m ill ing and smelting... T hc Silver Q ueen 

and Belladonna, Ln th same d istrk t, produc si lver aod copper, and ehe ore is fa beamiful 

color, large p ieces being taken o ut covered wirh m laehite, silver and copper, wh ieh sparkle in 

the sun b righter than e.meralds. 

Up co ctober 1", 1876. 200 m ini ng locations had been ree rded in Marieopa counry, and 

· ie - 2 in Pinal cou nry. 

It5, And so one em ers On T u ' on, after a journey of three hund red miles . Ir is not an inviti ng 

as, pla '"' 3nd )'et the site com man Is ad mi rarion. T urn ing tu he somh, ne arehes th fl ndy 
deHned o ud ines of ehe 'ama Ri tas. hey elose in the sou the.rn and east lines of this mas ive 

go landscapc. Following the horizon therefrom and ru rni ng co (he west and norrhwa rd aga in, the 

ne e:ye takes in a vefl bold and I 199,.d rang , marked n tbe lat t map as rheAta os rnounrains, 
vn bur known here as the Tubac range, from the fact [hat rhe old pueblo o f T uba aod fam us 
,ve Miss ion of T umacaco ri are i ted on its eastern base. hefe i a broad interva.l. and ehen 

further co the west can b , en , looming d irn and purpie against rhe evening sky, th jagg cl 
n. pea of an irreguJar m unrain fo rmation known a S .he "Picacho dd Alamo Mu rto." Acwss 

a broad space, along rhe our r dge f whkh are misty oudines o f a llother aa d un named range, 

ur the eye comes delightedly . <lek to rhe neighborhood ofT ueson, and gazes wirh pI , sure on the 

ne well"lllarked if less devated rang dose by, and (he !esser peaks of whi h Hand guard close co 
~n ehe town, knO\ n by the name of ehe t wn itself. lmagine, if you Lan, (his b ld, sweeping 

ks bndscape of mountai n and plain, in ehe foreground of wh ich crowds near to the ea rth rhe Little 

adobe .ity whose gray, Jshen uneomel ines is relieved and enlightened by a maU rim or setting, 
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running for some d isrance along thc narrow vaUey, of exq uisi tely green flelds and aees, amI 

then illuminate the 51..")' that arches over it wirh all the wondrous h ues of Arizona's amazing 

sunscts-great bars of blazing gold, glowing aJld cri mson roya l, deep- ri nred purpies lie athwJrt 

a background of translucenr blue, melt ing roward thc ho rizon li ne inro hues of pearl, pink aod 

fa int aquamarine, until at last ie aU passes away in the warm blue gray uf these superb nights, 

and the golden stars come out to bespangle the heavens and inspire the imagination with awe 

at [heir nearness and bea uteous harmolJ)'. 

T he upper valle)' of thc Santa C ruz debouehes southeasterl)' from its north-by-west CO ll rs~ , 

leaving me remarkable evidence of ca tholie pO\ver and devo tion man ifested. in the mission 

church of San Xavier del Bac, at the Papago Reservation. C rossi ng the eas tern edge of the 

Prima M in ing District, ehe travder emers on a region of wei l grassed land, broad and roHing, 

in which the mountain ranges eas t and west are stil l mist), in the rusrance. A shaUow srrea m, 

fri nged wirh heavy cononwood and sycamore rrces, meanders rhrough a wide interval which 

rises almost llnnoted inro a rugged mesa. T o the wes t the outLines of thc Picacho dei AJarno 

M llerro (Roskruge anel Si lverbeJ l Mountains) ri se boldly. T 0 the soum an d east a score of miles 

away may be traced rne- serrated li nes of the Santa Rita, a rno llntain range of singular beau ty, 

wh iell grows grandlyon one' s approaching the ancient town ofT ubac. The bndscape is a bold 
one; the gray and hazy ourlines of rugged ranges becoming d istincr, as they are approached. 

The effecr of the atmospheric fo reshortening is ver)' peculiar. T he valley offers advanrageous 

place.s ~or camping. Srarti ng eady fro rn T ucson, the first day's noon will generally find a 

traveler ar one of rhe si nks of thc San ta C ruz, where rhe water disappears in a shallow bed of 

gravel and quicksand. The stream has heee a fall of 75 feet to rni le, allel [here is ab undance of 

grass for teeei .. . Abunda nt p roofs are seen on every hand of fo rmer settlem ent. 

"Thc old town of Tubac was formerly occupicd by 3 numerollS and thrifty population, 

engaged in agriculture and m ining. Ir is thc very center of (he mineral region in Our territory, 

and has probably 150 silver rnines with in sixreen miles. Man)' of them were worked by the 

Spaniards and Mexicans in a primü ive manner, bu r !Jot opened to any extent, because rbey 

had no sufflcienr machinery or rnil1 ing tools. " 

"Tubac is nowa city of ru ins-ruin and desolation wherever the eye rests ... The mines are 

proverbi ally rich ; and rich mines wiU sooner or larer seCure the necessary protectian für 

working them. " 

"The ores of the Sa nta Rita m ines fall inro rwo c1asses-Jead ores and fa hl ores, considering 

(hern mineralogicaUy- nr into three, when c1 assifl ed accordi ng to the metallurgical process 

best suited to rhem in this country. 

"I - Smelting ores; galena and slidl fu hl (gray) ares as are too rich in silver co be subjected 

to a ther process. 

"2-Refractory amalgamation a res, containing <l certain percentage of lead, and requiring 

ro be roasted before reductiol1 , wh ether dl is be accom plished in the patio, rhe barrel , or th 

sah process. 

"3- 0res containillg rich fa hl ores, native si lver, sulph uret of silver and other simple and 
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MI'l'TNC AND MET ALU 'RC)' 

complex salts of ch i meta \' wirh li ede or no lead, needing no roa ring for the pario, or no 

magis tral , o r ery li td . 

Th ores of all this portion of sou rh rn Arizona are ch iefly si lver-beari ng- argenriferou 

galena, sulphurers of silver and bLack a llriferous; also sulphate, com bined ith i ron . T he 

gangu i llSual l q ua rtz o r feld par. The cop per ores a re gene rally gray su lphurets. All such 

lodes, of silv and cop per, show Cl L0 conside rable traces of gold. 

"H ow lik a fata morgana it looks when you firsr see it in rhis enchanted arm sphe re; rh 

in rensely blue sky overhead, rhe pla in abour it covered wi rh parse grass and t:1f1 taS ic Cc'1ctU , 

tha t hide the sand and makc the eanh look erdanr; th low, whi te dome and the pi ru resque 

bui lding. d ustering about ir; the <ldobe garden w lls, wirh rched ga teways, ometimes 

\ hit ned, som ci mes le fr in their native mud colo r, [Qned d wn by age and the glare of the 

sun, a tall mesquite rree, or a g roLlp of cottonwoods sniving heavenward fro m among ehe 

adobe h uses; Saddle mOll n tain (T II IllilOlOC H ill) , w irh its ever-changing t in ts and ir strong 

lighrs and shades in th ra r distance, and Sugarlo f or Senrinel hill (A oWl [ain) tu the 

immediare lefr. O n the plain berween town and the , ugarloaf. the ru ins o f whar in any ther 

country I should p ronounce to have been a monast ry, lift themselves from dle fr sh, dewy 

green-venerable, gray :lnd srarely-some wild vine creepin g srealthily in at m e frame!ess 

window, and ur again ar the r o fless t p. 

Tucson is een to be located about two-thi rd o f the way southeast, on a huge plain or 

plateau, wh i h p r em many ver)' striking features. he wo nderfuJ ffeets f the dear and 

rareued atmosph re are seen here at their b r. he great plain o r plateau in wh ich jusr above 

cllis place the anta C ruz sinks fo r many miles, to enter by a sub te rranean channe! the Gila 

ri \' r. near M arieopa weUs, is cerrain l)' Over 100 miles in greatest length 3nd n t less than fi fry 

ar its widest, which, from rh t r nd 0 the encircling mountain ranges, is in this vicin ity. 

Looking norrh and west the eye rests upon th deep blue fa in t udin s oE ranges at a rus tance 

of at least sevenry-frve m iles (Ragged T op and awworn M Ollntains). Neare r, and in th 

wonderful fo r short ni ng, which is o ne of ilie mosr charming effi t seen hete [0 tb ea.st and 

west may be seen the ba ld cones f me Picacho and Oe! ert peaks. They stand out in the 

tran lucenr sky and rhe lu rn ino Lls sunris or sunser, wirb ili ir wonderful combinaci n of 

colors, so vivid and startü ng as to d fY eVi n the brush ofTurn r h imself, as if one migh t < Ik 

over to them berween breakfas t and the gray gloaming which indicates tha th night has 

passed. Nea rer and d oser. u ntil their serrated sum rn its seern abou t to bow do\ n ro U , on the 

, trending fro m the northwesr to the sourheast, is a bald and remarkably well-defi ned 

mount in range known as the Santa CataHne. which sw cps in a bold serni-cird , framing the 

San ta Cruz va lley in a mass ive way. 

Th Arizona rui ns ho . 1. Remai ns o f extensiv r wns, with La rge bu ildings in th nt [ j 

2. Evidence of ext n j e fo rtifrca rions; 3. O f mounds, probably ruins cru rnbl d away . 

excava tions and enclosures, the purposes of wh ich are unknowl1 j 4 . T rac s o f extensive '"'\lorks 

for irrigat ion; 5 . ome evidences of mining, wich signs of efforts ar ca reflll obli ter clo n; 6. 

Pocrery and s ton im p lements; 7 . Pai nted Of cut figures; 8. Proofs th at the ancient people were 
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cremarioni.sts and planer-worsh ipers. 

12. Amalgamation Process 

M any ofthe old rn ifm i ll Pirtal County are Ilotable }or not only their gold (md silver but also l OI" 

their mercurJI. f t seerns likeLy that our Romani used the simpL~ amalgart/ fJtion p rouss to recover gold 

{md siiver together (une). Thc A rizona place-naml' Oro Vttlky (Ir Cn'iltlda dei Oro seems 10 

p erpetuate a memo;y of the medievaf Breron p resence. regiOl/fllly diff used here ak ng wilh TarasCiln 

sp elll?enßom M ichoflcdn. The rWlkers %ltr artifacts evidently used men:ury mixed with gold. dust 

as the inji.LL to highlight the Lettering 0/their records. Alexander dei Mnr, A H istory of the PreciollS 

Metals (NeU' Yo rk: Bur' Frdllklin, 19 02) , p . 134. 

Ir is a common belief, one wh ich will be found in most works of reference, that the 

employmenr of mercury tor mepUl"pose of catching, saving, or recovering the precious metall, 

called the Amalgamation Process, was invenred by one Med.ina, in 1557. T hb bel ief is 

erroneous. T he f.'lct thar mercu r)' , when it rau ches gold or silver, instantly combines wirh it, 

and in case the la rter is in the form of powder or grains, fo rms a compound which we cal l 

amalgam, was known and uti lized in th e most ancienr times. These ci rcumsrances are artesled 

by the evidence adduced 0 11 page 8 of the present work; but we shall p resently bring forward 

orher evidence. Meanwhile, ie is necessary to observe that [here is another, a complicated 

metallurgical process, ca lled by EngJ ish writers "amalgamation," but known to Spaniards as 

the "patio process," patio rererring co the cou rt or yard in which th e process is ca rried Oll. In 

[he patio p rocess the pulverized ores of silver, after being spread over the court, reccive a charge 

f merCU1Y, comm on salt, copper pyrites and water; the combination being ca lled "magistral. "' 

T he mi xture results in converting the argenrifero u.s portion of the ore into metallic silver and 

rejecting the worth less remainder. 

W hjJe there is no tb ing to show thar [he ;m cienrs were aware of this process, there is ablll1dam 

reason to believe that simple amalgamation was quire hlmiliar to them. At the presenr day the 

natives emp!oy th is process in Assam , Bhandar, Dharwar, Jhilam, Malabar, Moradebad, the 

Punjab, R..'lwaJpindi an d other m in ing d istricts of Tncüa (Lock, pp. 276 , .322, 318, 347,337, 

344, 348).lr is confidcntly bel ieved [hat this practice has continlIed since the Moslem conqllesl 

of the tcnth cenrury. rt may even be of the greatest anriquiry. 

Sir Garcün er Wilkinson, A.E., cd . 1878, 1 I, 21 3n .. says that mercu ry in flasks has been 

discovercd in ancienr Egyptian rom bs. T his metal was sacred [Q Hes-Iris, or Osiris, who wa 

the same J.S Buddha, Bacchus, or MerclII)', whose name it bears. «lt was probably used by the 

Egyprians for recovering th e preciolls metals. In the Greek silver m ining districts of Laurium 

cl1ere were deposjrs bOll of cin nabar (an Indian or Sanskrit word), [he are of 111 ercllry and 

copper, the former o f whieh were worked to advantage. Boeckh. Poli r. Econ. Ath. Ed. 1857. 

p. 416. T hese deposits , found in such d ose conjunctio l1 , could scarcely have failed to suggest 

the "magistrar of the Spaniards. At all evenrs, ir is q ui re likeJy th ar rhe Greeks employed simple 
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amalgamation, fo r ie is treated fam iliarl)' b)' me Romans. Ir is disri nly menrion cl by 

Virruvius abour B.C. 27, and described by Pliny the EIder aboLlt A. D. 73. Says rhe larter, N . 

H., xxx iii, 32: "Gold is the only substance that quicksilver amacrs to irs If; hence it is mat ir 

i such an excel lent re.finer of gold, to r on bei ng shaken in an ea rthen vessel wi rh gold ie rej ects 

all ross, clinging onl)' to the gold. T he dross being expelled , it simply remains ro separate the 

quicksilver fTom the gold. T his is don by enclosi og ehe mi.xrure-amalg rn-in a well­

prepared ski n, which, belog squeezed, exud s the quicksil er, li ke a sorr of perspiration, leavin 

the pure gold beh ind. " T his is precisely the process mplo)'ed by common miners co-da)'; the 

skin used being a chamois bag. AlclrLi-12,h cenrury-informs us thar during the eleventh 

century, and "long previou Iy" quicksilver amalgamation was employed by the Arabian and 

negro miners of Western Africa, Abyssinia, Bodja and N ubia. Humboldr, "Fluctuations of 

G Id," ed. 1900, p. 27. Amalgamation was employ d by rhe gold mi ners of Portugal du ring 

the reign ofKing Di niz, 1279-1325. Rep. U. S. Monerary Com. 1876, 1,458. Ir had probably 

been le-arnt from the Arabs. In 1525, "a miner, named Paolo B Ivio, was st!nr wirh a provision 

o quicks ilver ro Haiti, in order tu exp dire the gold washings by mean of amalgamation." 

Hu mboldr, op. cit. 26. Herrera, in hi h istory of Spanish-America, ays that, although previous 

to me opening of P tosi ehe Spaniards knew th arr of amalgamating m r u ry wirh ld, mey 

were unaware mat mercury would amalgama te with silver and that then they discovered i fi r 

the firsr time. Anderson, Hist. Com. 1I , 76. Herrera must have borrowed his meta llurgy from 

Pliny. Ir is pracucally impossible co know thar mercury ill amalgamate wi eh gold and y r not 

know rhat it will al 0 amalgamar irh silver, because in subterranean mines borh metals are 

commonly fou nd in the same matrix. Even in alluvial or placer g Id eher is o fT n a smaH 

proportion of silver. T hat mercury amalgamates with both meta ls must therefore be a fact 

fami liar to everyone who has used ie. W hat Herrera shou ld luve said was, mat. previous ro the 

opening of ehe Mexi n silver mines by the Spaniards theTe wer familiar wirh simple 

amalgamation, but nQ[ wirh the complicared patio process, whjch may have been rh discovery 

of Medi na in 1557, and thar in 1571 P dro ~ernandes de Ve1asc carri d th is proc 55 to POto i, 

in Peru. And. Hist. Com. ub an. 1572, and the allthorities rherein ci ted; Beckmann, Hisr. 

Inv. I, 17. I am, however, incüned co the belief, rhat Medina 's inventi n was merely a 

modification of, or improvement upon, a patio amalgamation process empioyed by rhe 

Arabiao and afterwards by the Spanish metallurgists in Eur pe. Agricola , who was weH 

acquai nted wirh simple amalgamation, also with the redllcrion uf silver ores by roa ti ng, 

indicares a third method which couid scarcely hav faHed to suggest the patio process. 

13. Prospectors Discover Interesting Antique Mine Excavations in 

Canyon Creek 

This noticefrom the Globe Si/ver Bel t reprinted in the Arizona Daily Star may d.escribe olle ofthe 

fll rquoise m ines operated by joreigl1 interests fikc the Chinese, f r/do-Chinese {md Chafchihuites in 
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the Phoenix aren during the time our Romani were tlSCend4 11!. The eUlbortite ntlture 0/ the tunncL( 

'lild shafts sUlpristd the discovere;-s, tlS weli as their antiquity. For &tees. read Toltecs. Atiw ila 

Da ily Star (Tucson). Wednesdny . October 25. 1893. ) 7. 1. 

Bud Woodson, Sam Sands, 'J<!iiliam Beard and R. Scote returned last Satu rday /To m a trip 10 

Ca nyon creek, wbere they went to examine an old mine which members of the pa rty had 

d iscovered some ti me befo re. Ir is si mared near the mouth of Can)'on creek and about o lle 

rni le from the Salt river, bei ng abour the same d.istance withi n ehe boundary !ine of the Whire 

Mountain Ind iall reservation. 

The works lie weil up on [he steep side of the mounrains and consist mainly of aseries of 

open cuts into a porphyry dyke, wh ich enci rcJes the moul1tain. These cu ts extend for fully a 

miJe along the side of dK' mou nrain and represem an immense amounr of labor performed. 

T here is also a shaft, probably 100 feet deep, and the remains of an old runnel. Near the works 

in the face of the mow1tain are several GlVeS excav:n ed in a slare fo rmation, wi eh walls built IIp 

ar the open ings, resembling some of the Aztec rluns, so IlU merous in parts of Arizona. T hese Thry l 
excavarions were cvidently the dwel ling places of dlose wbo worked ehe mine, probablyAzrecs. all pu 
OI a kindred people, as th e mine excava tions show greae antiguity, being considerably worn by repofi 

the action of ehe elements aod bearing a growth of large mesqu ite, most of which is dead alld simp~ 
decayed. hl1kA 

Thc explori ng party sea rched for mineral, but were llnable to fi nd anything of valuc, 10 Dve 
justify eh e evidences ofextensive work, which would cost, at the presenr day, $20,000 or more. (l1l tl1 

M r. W oodson is of the opinion that it was a rurg lloise m ine. metl 

T hc pan)' ascended Canyo n creek [vvent}'~ five rn iles and found game vet)' abundant, JU li 
especiall y deer, bear and tu rkey~. T hree deer werc ki lled by M I'. W oodson, which furn ished all 

the venison needed on ehe trip. 

14. Camels and Egyptian Characrers Painted on Utensils at Ft. 


McDowell 

Pl 

Fa 
Reprill ted fi'om t"~ Prescott Democrat is this unique item headlined ''Antiquities D isrovered. " lt 

n 
roncerns an allcient site outside Phoenix cal/cd at the time "the mos1 important discovery made in 

A rizoll{:(. " Cmnels are itO t knouJ/l to hrwe lived in the American Southw e.l f unt il exp erimentlllly 

introduced by the Amerial/l rtnny ill the nineteenth cm tu/y, Perhaps what these observers thougbt 

wer!' cmnels were either "quadrup eds" 0/American l ndian rock art 1)'P0logy or the hu mped!eviathflri 

0/ ruzcimt seajizrl"r symbolism as flu lld on the Tuc:son Al'tifilCts fm d in a (tIVe cO/ttaining Hebrcw 

inscriptiotls on H;dd~n M ountai/l near the Los Ltmas Decahgue Stolle (see IX. 12). M astodon-like 

betms are also mentioned. Arizona Daily Star, 1X7ednesdllY, J tme 7, 1882, p. 3. 

Wi thin 75 miles of Prescott, in ehe vici ni ty of Fort McDowell , has been discovered a large 
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mound, 300 x 250 feet in siz, ith walls of sc ne two feet th ick surroundj witlUn aod down 

to the depth of t n feet luve bec:n fou nd s[Qne implem 11tS of all descripti ns, also utel1Sils of 

a peculiar material, painted on [he in ide wirh Egyplian cha ra ters, o rnamenrs of sheU, needles 

of bone, and in fact a perfect museum of rd ies of the sron< age, and of a race now extincr. 

There were also found rombs, three tiers deep, and undern th cisterns of water. T he walls are 

made of rock fou nd i mll [rom rhe mound. Near the quarry are fO llnd paintings of beast 

of bu rden, in 'I llding rep entations of the carnel, and a very large animal resembUng the 

mastodon; also, several unknown figures. he ba nes fou nd in the mbs were partially 

desrroyed by Hre, and th wa ll showed disru rbance y upheaval. T his is probably tbe most 

important discov ry mad in Arizona. 

15. Copper BeIls in the Early Press 

Nowhere did it um to dmun on anyone that copper beils were a j'igll ofthe diffusi01I 01Buddhism. 

They have heen p rized flS mit andprestige objects in lndia, Southeast Asia, China and j apan above 

all pfam'. The case Jor indeperrdent inventioN in the Americas is not a cogent one. The earliest 

reports oftheir p resmce among the Indians ofMexito tlnd ArizolZa never seem to halJt: gone beyond 

imply ,narveling at their sheer exütei/ce, (md wondering in a childiike way tU their Tntlking a 
tinkiing sound. A voiuminous fiterature since the1/ hm hard6' added an)' depth ofllndentrmding. 

GI/er a hUl1dred yearJ tlfter the fint copper beils tame to light Americtlll archeologists and 

(luthropologists consistently deny pre-Coiumbian inhabitants had any true knowledge ofmetals or 

meaningfitl contact with GY World civi!izaJ,iom. Arizona Daily ta r, j une 1, 1911, p. 6, and 

j une 29, 19 11, p . 5. 
a. 

Copper BeIls Are Found in Mound 


Discovery Believed to Prove Ancients Had Knowledge of Metal Work 


PHOENrx, Ariz., May 3 1.-W ilLiam Lossing, living on a ranch a mil nd a half wes t of the 

fair grou nd, has ome inro the fo rru nare posse.ssion f three copper bUs, whicb pur an enrirely 

new aspect upon the dweil rs of the Sah River vatle . 

T hey were found in the mound on rne road running a mile west of [he fair grounds by 

Walter W illa, an empl ye of Lossing, while e.xtracting artb for grading, and the)' bear t:h 

marks of having lain in th earth for hundreds of years. 

Th is is me fie [ instance, far as known, of a discovery of relies !eading to a suppo ition 

rhat the prehist ric vall }' dwellers may have had a nowl dge of me k 
Tbc b U wer cas t: mar is an unmisrakab! fact. They are in a wa)' like leigh beils, of [h 

COIl enti nal size ofsuch, but somewhat more dongat d. Withi n one oE them, which is perfec t, 

save for the eating of verdigris, cher remai n the stone dapper, Pli( here ages ago by no t only 

a vanished but an unidentifiable band. T he others bad simi lar clappers, bur w re damag d by 
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Mr. W illa's shovel in excavacing. 

Mr. Lossiug, who is a student or ancient ways and li fe, is not inclined to believc the bells 

may have been brought rrom Mexico or Peru by Spa niards and d roppcd with in the mound, 

. I regard these oells as rurnishi ng conclusive proof of the [Kt that the aocienrs of this region 

u11derstood and worked meta]," clai ms Lossi ng. "Those beils were buried under the emire 

mound; thcy ca rne [rom the fl oor of what had once been one of the seven big houses, 

conseq uemJ)' rne people who lived in that house, to my l1lind, oW11OO the beJls." 

T he beUs show a high degree of skiU in designing as weU as clever methods of casti ng, 

b. 

Beils O ider man Advent of E uropeans 


Antiquarian Reports Salt River Find Antedates White Occupation- Age is Not Found 


Proven 


O n May 20 Dwighr B. Heard of Phoenix sent [ WO copper beils, which had been dug up bu 
MI. Lossing on his ranch near Phoenix and bore every evidence of being relics of aprehistorie 

civilization, to the Smithson ian Institute [sic] in Wa~h ington . to have them examined rhere by 

the experts of the dcpartment of ethnology. The marter was referred to C harI es Wakott, rhe 

ecretary of cl1C Institute. whose letter to ML Hcard contain ing the report of Or. J. W:drer 

Pewkes was received last week and forvvarded tO Me. Heard in clle cast, and by h is direction 

the report was rurned over ro the Republica n. 

Dr. Fewkes, attacbed tO the bureau of America n enflJ1ology, was peculiarly fi tted to rnm ,I 

report on the felies, as he hirnselr foun d si mila r beUs in the southem part of Arizona, and ha 

special ized in this deparr ment of research. T he more perfect of tbe t\.vo beils was retu rned wim 

the report by Mr.Heard's reques t, the oth er one being held for analysis. TILis rnay requ irt.' 

same time, bur the resul r of [he analysis. na turali)' of great interest to the peopie of Arizona, 

wiU be forwarded by the secrerary of th e institute as soon as it is completed. 

[n addition co the repon of O r. Fewkes, a brief sta tement by M r. Willi am H. HoL11es, head 

curaror of antlu'opology, was fo rwarded. He wrote wi rh reference [Q the construction of the 

beils. 

"It is assu med," he sa id , "(ha t objects oE th is dass, made b)' the Mexicans, were, as a rule, 

cast in some kind of ma id , at least in part, the oeher part being produced by ham mering; but 

the merhods have not been more than part ially investigated. " 

Thc report of D r. Fewkes folIows: 

uT he situation of the mound as given in M r. H eard's lener is approx.imately the same as one 

of those described in my article on the Casas Grandes or G reat H ouses of the G ila, and I 

believe it [he sa me. This mound, situared two miles west of Phoenix, is prehistoric or at least 

antedates ehe advent of Eu ropeallS inro ehe G ila valley. 

" ln my excavations in different parts of Arizona 1 luve repeatedJy fo und copper beIls, one 
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cr rwo of whi h closel resemble mose referred to abo e, A specimen fo und at Fo ur-Mile-Ruin 

(See 22nd Annual Rep n B.E.) is app rox.imardy me sam , aJrho li h mllch corroded; and 

anoth r fro m a rui n n [he inl C o lorado is yen loser in size. T he I n er has a hu man face 

in relief on one side. T he thre copper bell found a t C a as Grandes a re smalL r chan m ose 

h r consid red and more ph rical in shape. N one show as 11 a one of these the marks of 

coil . T he copper beils I have fou nd w r gene rally buri d , which implies, but does no t prove 

age. 

"Any suggest ion I m igh t make bo ut their origin o r o riginal provenance from a microscopic 

exam ination would be specll iati ve. I have always regarded the Ari zona copp r beUs as m ade in 

Mexico, ut aboriginal Any che:m ist could by ana lysi de termine whether the copper is native 

or alloyed . As related to (h is a nalysis, J may call attention to my flnding a p ie e o f floa t copper 

in C mpouncl B o f C asa Gra nde. (Sign cl) J . WALTER FEWKES. 

T he beils are very sim ilar in ap pearance ro ordinary sleigh beils, but a re heavily corroded. 

T hey sti ll have a m usica l quality, a re made of copper, and luve a ti n)' cobbles rolle inside, 

instead of a metal ball. 

by 

16. Aztec Metallurgy :o ric 

by 

th 
BancroJt gives the fl!lowing overview 0/gold anti si/ver crafts alld jeweby rnaking. The high stäte 

lIter 
ofMexicall metallurgy m countered by the Spanish conquistadors p resupposes a long prior knowlet/ge 

on 
~f meta! working and mining. H ubert Howe BaneroJt, The Early American C h ronicle ( an 

Fral/eisco: BaT/troft, 1883), pp. 28-29. 
ea 

has 
Ornamental work in gold and ilver had reached a perfecrion wh ich struck th Span i rd ith 

ich 
admiration, and much o f [he m tal obcained by thern was giv 1 to native mi ths [Q slupe ioro 

lUre 
models and settin gs. 	Many p ieces en t to uro p wer pronoll ll ed su perior to wh a t Old 

ma, 
World art ist could then prod uce. Birds and orher animals were modelIed with astoni h ing 

cxactness, and fu rnis hed wim movable wings, legs, and tongues. T he so-caUed ' lost a rt' of 

casting pans f th same obj t of d ifferem merals was known; m us Dsh s \-',fere modelIed wirh 
h 

alterna t scales f gold and si lver. Copper and o ther m etals w re g ildcd by a p rocess which 

would have made the fo rtune of a goldsmith in Eu rope. Furnaces, p rhaps of earthen-ware, 
le, 

and blowpip s, a re dep icted o n native p aintings in con nection with gold-working. 
Ir 

Although [here had been bu t Ii rtl progress in mining, yet a beginning appears to ha: e been 

made to obtai n m etals and mi nerals from the solid rock, and melting, casting, ham mering, 

and carving were in us among golds mirhs and orher wm kers, as shown in na tive painü ngs. 
ne 	

This is one of the tr ngest proofs that m e Nah ll:1s were in a progressive civil ization, not at a 

stand-still nor retrograd ing for such m ining and mel ring m erhods m use surely lead to rhe 

discovery of iron ere they Stopped. C u tting implemenrs were made of copper a lloy d wirh tin , 

and ternpered to grea t hard ness. Yer ston rools were st ill chiefly used, particul r1y those of 

obsid ian, fro m wh ich mi rrors wer a ls made, equal in reflecting power to [hose of Europe at 

219 



~Wl{C1-IAi\iT Al)\' I~yrUHlJ{ KJ~CS ()1" Hll( >DA 

dur ti me, ir was said. Sofrer stone bei ng eh ieAy llsed, f1i nr implements suffk ed for the scu lpror; 

yet speci mens exi~t ill hard srone. Precious srones were cut wi th copper w ols, wirh ehe aid of 

a sand, and carved in forms of anim als. Specimens of rheir an in swne and meral were received 

in Europe, where chron idcrs of different minds and impulses write in ecstasy oveI 

workmansh ip which in so many instances surpassed in excellence lbar of Spain. 

17. How the Craftsmen Who Cast Precious Metals Fasruoned Wares 

These extracts describe the Aztecs' expertisi? in the !osl-wax 0 r i1l vestment-cas/ing process. aJ we wouid 

caLl it today. They are quoted ji-orn the Ninth Book ("The !v[erclJtlll!S "). sixteenth chapter 0/ 
Sahagt/./1 's General H isrory of thc T hings of New Spai n, preserved in the .farnous Fiorentine 

Codex. Written in Nahuatl with extensive ilLustrationsji-om the j(y}' century, such passages show 

that native rraftsmnl wer'e fom ilillr with the same Cllst metal, techllology used in the Ofd Wor/d, 

and more. They customarily used meta! tools andp roduadprecision C(.<sts o.fgold, silver, copper emd 

a range 0/ metai alloys. Thcy werc cspecitllO' skilled in the Nse o.fpur{/ied beeswax, which they 

hardened with white copal. Bemardino de SalJagtin, General His rory of rne T hings of N ew 

Spain: Florentine Codex . Book 9 - T hc Merdnnts, trt1nsfatedfrom the Aztec into Ellglish, wirh 

notes and iLlustrations by C'hartes E Dibble pud Il rtbur j. 0. Anderson, School 0/ Aml'ricll1} 

Research and Museum o.f NeU) Mexico Santa Fe, New M exico, no. 14, pt, X Saft Lake City: U 0/ 
Utah P, 2012, pp. 73-78. 

T hc crafrsmen fashioned rand] designed objecrs by the use of chaIcoal land day molds] and 

beeswax rmodels] to cast gold and siJver .... T he chareoal [aud day core] was carved, 

seulprmed, with a smaU metal blade. 

Today me goldworkeJs ... require (call for) sand - tl oe sand. Thcn they grind ie, they 

pulverize it weil ; they also mix it wi rh poner's d ay . , .. 

They especially esteem beeswax; [hey use ir especially to form patterns, tü produce würks of 

an. Bur first. somewhere, a model üf beeswax is made. When ir has becl1 weil prepared, tbe 

mold is pressed upon it (ta make the wax model] . For there is a mode! [in wax] of all they 

make, whether birds' wings, or flowers, or leaves of planrs, or whatsoever bewtiful design ... 

When it has been prepared .. . ro it is placeJ. the beeswax cha nne!, called (he round anilloti 

... T his becomes d1e d lannel for thc gold, for ir to enter there . , . . 

Whell they are th is fa r ... [the maId] is placed on the Are; it is thoroughly heared. T ben 

f1 0ws ou t bmni ng the beeswax [model] wh ich has been placed wi thin it. Wben the beeswax 

has cüme fo rth , when ir bas burned, rhen rthe mold] is cooled, for which pu rpose it is onee 

more set Dur over sand , quite coaIse sand. T hen immediately the casting rakes place; mere [ehe 

mold] enters the "Rre pot" [a chareoal braz.ier] on a charcoaJ [hre]; and me gold, which is to 

enter me re [inro the maid] , is rnelted separately in a ladle fa nd pou red]. 
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Ca/alus Nehushtan (18 abveru). Photo Robm C. Hyde. 
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Tm Commandmmts N~hushtan (20 rroers~). Photo Rob~rt C. Hyde. 
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