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• blank page in the geo!ogic history of the"4&. The d eposl tlon of L-ower Penn­

sylvanian limestone Sh01rS a continuation of the clear warm water conditions 

• 

• 

present in the Lower Mississippian. 

Some time after the Carboniferous the area was raised and intruded by 

the Texas ~n granite. ~'aulting and tilting probably acco panied and 

foIbwed this intrusion. 

The- geologic record is lost fro the time of th intra.sion of th!!9-

granite to the recent. DuriJlg reoent ti the area has been extensively eroded 

and both consolidated and unconsolidated debris baa Deen collecting in the 

valleys and at the fo .~ of the IIlOUntains. 

ECONOMIC GEOLOGY 

Early history_ 

In 1883, activit.y in the Jolmson mining area was first report.ed in 

the literature, 1 but according to Tenne)", the district was producing j.n th 

seventies.2 He states that the are was shipped out by ox and sent to 

Swansea, Wales, for smelting. During tb.e World War, the eampTfas very 

act1ve. The Republic mine, the best producer of the distr1ct, lfaS shipping 

5000 tons of ore a onth t the smelter at Douglas... Afte.r the war, most of. 

the JIlines closed down with the fall of the copper prices. Only a few Ship nta 

of ore have been made since. An the c;amp is a margina1 one, that, producti ill 

pays only when the price of copper i8 high, there is ver,y little activity at 

present. 

The production of the district prior to 1907 is not obtainabla, but 

from 1901 through 1920, 2?3,506 tons of ore valued at $5,765,976 were produced.) 

1 W1.ll1ams, Albert Jr., - llineral resources of the U1i1ted states: u.s. 

2 Heineman, R.~.S., -

.3 Op cit. 

Geol. Survey, p. 22h, 1883 • 

Geology and ore deposits of the Johnson mining 
district, Arizona: Univ. of Ariz. ster's Thesis,1921 • 
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• This is an average value at: 21.12 per ton. Copper, silver, lead, zinc, and 

gold were produced, but the ~ was primarily a copper, producer, 

Jlines in the area. 

Tbe Johnson mining area lies at the foot of the Little Dragoon Mountains 

on the eastern slope and only a. few of th smaller mines lie far enough up the 

slope to be illclueed ill this report. Al though miners in the district assert 

that ore has been shipped from the:few small mines included in this report, 

nothing is seen in th dritts at present but empty chalnber&. ~'vidently the. 

lilnitB of the ore bodies were very sharp and clear cut. ost of th data con-

cerning the mines has been obtained from the oxidized zone close to the entranc 

and from fragments of ore obtained from the dump • 

The m:i.nes ar located on a small, almost verti.cal .. norlnal .fault in the 

• southeast portion of tb area. Thia fault is underlain and probably connected 

1d th a larger fault dipping 22 degrees south toward. the Texas canyon granite. 

• 

The writer believ s that emanati.ons fro the granite ooming up the larger 

fault made off into the _.11 fault and fOI1leci the ore bodies. The ore bodie.e 

were in the base of the Santa Uataline formation, where it consists of greenish 

impure llme.st.one and shale. 

lfineralization. 

The mineralization of two types are: (1) small pyrite and quartz veins. 

and (2) pyrite and chalcopyrite disseminated throughout t.he rock. 

'the small pyrite and ~rtz veinS uauall1 follow the bedding in the 

limeStone, but here and there they follow small !isaures that eros. the bedding. 

They are never more than a few inches wide. Eum; nation of many ~ci.Jlens of 

these veins failed to show any 811l~ees but pyrite. These veins weather to 

masses 01 quartz containing both hydrous and anhydrous fron oxides in the posi 

tion .formerly oooupied b,y the pyrite. A second generation of quartz is found 
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i places coat4ng both .first generation quartz and iron oXide. - This l;a.yer f 

second generation quartz is chalcedonic near the base but finely crys allin~ 

on the 0 tside. A brown mica i8 f'ound cGat.ing primary quartz and iron oxide 

or intir.:a tely mixod with the iron oxide. Tbis mica. is optically negative.. has 

a very ~ll optic a.xial angle, and the index f r both;/J and 'Was d terminad 

as 1..60$. The mica appeared too light to be biotite, and since it WaG .fotmd 1n 

a metamPrphos d limestone and. phlG opi te is e sentially a mineral of the oqs-

talline limestones, the writer ha called it phlogopit • 

A po~ished specimen Qf the quartz pyrite veins shows goethite replacing 

pyrite. The mineral determined aa goethite is a hydrous iron mineral, aniso-

tropic and hard, giVing a yellewish brown powd r, and negative to all reagents 

Utica by Short in his determinative table. Islands o.f pyrite surrounded by 

rhythmic bands of goethi~ are v ry cO:lM1on. The gangue is ostly quartz with 

some iron-stained ealci te. 1'he rhythmc banding of the goethi to and. chalco-

donie second generati.on quartz seem to indicate colloidal replacement. 

The distribution of the disseminated pyrlte and chaleopyrite is &1 0 

eontrolleij by the bedd~, the greatest concentration o.f sulphides appearing 

in t he limestone lenses o£ the green shal. 'l"hey are also concentrated in 

tiny fissllI"es cutting across the bedding. Tliis material weathers to bI"Qlm 

and green earthy masses ot clay, chry~ocolla.,. malachi t , and both hydrQUS . and 

aohydro iron oxide • 

. P lished speoimens of this ore show pyrite aa well developed cubic 

cryst41.lD or as grains lri th smooth borders, which contain veinletB and small 

grains of goethite, .Tidently sbOld:ng alteration by upergene solutions. 1'he 

chalcopyrite is present in irregular &asses or as small grains in the pyrite; 

the larger masses of pyrite and chalcopyrite re seldom in contact, but where 

they are tr~ pyrite usUally. shows its characteristic cubic form and is bordered 

by irregular mas es of chalcopyr1 te. Probably the pyrite appeared before the 
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ch.a~cop~ite. The ohaXcopyri:t.e conta1.n3 grains of a gray mineral t Q small 

to identify. · The pyrite and chalcopyrite seem to be hypOgene min rals appear-

~ in that order; the goethite, hematite, malachitAt, and chrysocoD.aare 

alteration~~roducts of the two hypogene minerals formed by descen~ oxidizing 

solutions. ' ~ -

Thin sections of the disseminated terial show the gangue as irregular 

-
masses o.f calcite with subordinate quartz gTains, the average of which are 

0.2 millimeter in diameter. SmaU quan ".ities of quartz and epidote as ir- gular 

llaSses replace calcite. Th to 

1.1 millimeter. 

Prospects . 

The lIIines £t,ud;ie.d, never very productive., have no developed ore. One 
, 

prospect only is being worked at ~ient. The large fault dipping south ir 

the central part of t.h~ range and. which und rUes the small 1111 p;i ng area at 

the southeast end of the range l1u several SlItiLll £aul t~ making out from 1 t into 

Devonian and Carboilleroua l:imeston in th east central part ot the range . 

Several pits have been sunk on these .fault 1f1thout any ore beillfi discovered. 

A.t present Pete :ow ray-k is driving a long drift into t.b broken country just 

above the main: fault . As yet he bal re}>9rted notliirlg but lcnr silver &Ssaya 

and a little JDf')lybd.en1te, but is continuing hu work. 

Sm.mARY 

This report dballi nth some seven square lldles in the eastern p rt of 

the 1i ttle Dr goon ountains. The sediJ:entary rocks consist of the pre- Ca brian 

Apache group, with the exception of the esoal limestone; the Cambrian Troy-

Bolsa, Santa catalina, COChise, and brigo formations, and the Peppersauce Canyon 

sandstone; the Devon! n v..artin lioestor..e; the :issisSippian '7e.cabr sa lime tone; 

and. the Penns;rl vanian Naco limestone. lletamprpb1.c rocks are repretJented. by the 
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pr.-C~rian Pinal schist, nd igneous I' cks by pre-Cambrian v in quar~z and 

four di~b.we sills of undet rminable age . ' The Apache group ppears to be . 

th.inning toward the southeast and becoJ:les very thin at the extreme southeast 

corner of the area . The basal Cambrian quartzite seems 1..0 have been formed 

in an area Qf overlap between the Tllcson-Globe, and the Bisbee-Tu.csQn de-poI31t-

iohal Bub-areas, and thus both the Troy and the Bolsa quartzites are present 

wi.th Troy at the base . 

The sediments dip in general northea.st away fro a gr~mitic stook 

located a short distance to the southwest. 1""0 syst ms of higb angle faults 

are present, one striking generally north-south and the other striking approx­

imately east-west . A thrust fault in the south-west section of the area: 

brings MiSSissippian limestone over Cambrian and prc ... Ca£lbrian sediments . - , 

on the southe at side of the range SOBe small min s have produced a. 

li ttle copper ore . Chalcopyrite is the chief or mineral • 
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