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blue chalcocite, covellite, chalcopyrite;'cuprite, azurite,
malachite and anglesite. guartz is the main gangue mineral

but both barite and calcite are present in small amounts.
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Meridiah. A road to the area turns north from Highway
U.S. 180 two miles west of the town of Superior, where
the Magma mine is located. The Silver King mine is two
and one nalf miles due north orf huperlor, but by road 1t

is nearly seven miles,
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of the activities of this famous southwestern guide

and scout,



%

7<

1)J

(1] (1]

(1]
(1]

- (1]
L]

1]

1]

(1] <

-.H6 622

(1]

: "0

"B

%

"E

o - (A

%



(6)

Except where a small local catchment basin has accum-
wlated sufficient soil to support the growth of one or
ﬁore'cottonwbods(ropulus iWirightil) with their brilliént»'
green foliage, the loftier species of flora are'gesqnite,Q-
of the variety prosipis juliflora (velutina);‘the palo
verde, both Cericidium Torreyanﬁm and Parkinsbhia micro-
phylla, and the hackberry bush (Celtis pallida), all of .
which are found in profusion in the lower parts pf the
area accompanied by desert broom (Baccharia sarothroides),
Within the same general range are found many varieties of"
cacti of which.theVSaguaro (Opuntia fulgida and Opuntia
fulgdia mamilata), the jumping cholla or teddy bdar;cactua
(Opuntia Biglovii), the prickly pears (Opuntia discata
and Opuntia Engelmanni),vthe barrel cactus (Ferocatus -
wislizeni) and the hedgehog (ﬁchinocereus Engelmanni)
are the mostcommon. ‘The brilliantly flowering Opuntia
Acanthocarpé(Cﬁolla)’ié-dOmmdn*among the larger species,
while the pin -cushions or fish-hook-cacti (Neomammillaria
Wiicoxxi and Neomammillaria microcarpa) are the smaller
ground varieties most ‘frequently 'met., ’'During the epring
and garly summer the blooms-of1the<6actiﬁareIparticularly
beautiful, ' ST rioATee

The mesquite extends up the 1bwerﬁslope€ in company . :
with Simondsia Californica, a flat-leafed dusty green - .
shrub which the browsing cattle have shaped ‘into conical -
outlines, and the tobacco tree (Nicotiana glauea) with:its
long yellow trumpet-shaped blooms, Here also is the cat-
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times seen at the cattle troughs and salting grounmds.

Early History of the Region

After the settlement of Central Mexico in the middle
of the l16th Century, numerous entradas, or exploratory
erpeditions were’made to the northward. One of the‘earl-
iest was that of Fray Marcos de Niza, a Franciscen monk,
who set out from San‘Miguel, in Central Mexico in November
1538, accompanied by.the negro Estivanico and a band‘of
natives. In due time they arrived at Vacapa, a settle-
ment south of the present hamlet of Sonoita, Sonora. Go=-
ing northward from here they crossed what is now the south-
ern boundary of Arizona rinally reaching a fertile,'
irrigated valley, whlch may reascnably be regarded as the
Glla valley in the region of the Pima villages. The party

followed the river toward its source until somewhere in
ithe v1cinity of Florence, they turned northeastward and
entered a mountainous unlnhabited tract, their course set
toward the Indian village of Zunil now in New'Maxico.

- R D " G T G W - GO - T - D G S G S I G G S - D G G - S G G W W W - " - S B - o w - -

1. Bancroft, H.H, - Works, Vol, 17, History of Arizona
and New Mexico, pp. 28-32, 1889, .-

This route must have passed close by the sites of the pres-
ent town of Superior and. the Silver King area.

In 1540 Governor Coronado, fired by the glowing re-
- ports brought back by de Niza and hisbfollowers,.sst out -
for the fabled seven cities of Cibols with an army of. 300

- Bpeniards and 800 Indian allies. The route of. Coronado.
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. pied a broad bandirunning;diagonally across the.state from
northwest to.southeast.: -To. the northeast.is the Flateau |
area;zthe:southérniedge ofuthe;gpuawao;oradogPlatqau,vgln
and to the southwest lies. the Sonora:Desert.which extends
on.into: .that part -of: old:Mexico known_as:Baja.California,
ci:nThe:-Silver King .area:is- the zone ofatfausition;bega
tween: . the:iexican Highland and the Sonora Desert provinceé;
It is characterized by considerable relief, rising from an
elevation of 3500 to-over K 5000:feet in a distance of a
little over a mile. ‘To the southwest one looks out upon
the desert of the‘é{ié'fﬁilé;;t&ﬁiie the spurs and ridges

- of the Pinal mountains, rising:sharply from the desert: -
floor, . form the nearby horizon in.the -other direction.:

.- .The main-topographic feature is:the-dacite:cliff:on
theﬂeasternaedge;of;the;areaiwhichptrendSQnortheastgfly;;¥
This trend.is also reflected in the cliffs of Carbonif-.:-
erous limestone below.: From the base of the dacite cliff
the land slopes: steeply:to the west. It is cttcbynnarrow
steep~sided canyons running-:in-the -same.direction, sep-

: afated;byisharp,ridges.j T R AT CE LS S SR A S8 S SRy SO
v +The:rocks which underlie:the dacite:have had but ..
little effect :upon the development of the topography;;éﬁw

The.canyonsigré;carved‘in;all‘formationsralike;:uThe-w,
greatest influence is:exerted:byithékdiorite;~wniéhﬁforMS
the bed~rock of'mostgofuthé:smallugeﬁt;y=sloping basins,
and by.the diabase which usually-ococupies:low:lying areas,
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with Tonto sandstone, which dips into the range at an
angle of about ten degrees, the last southwestern remnant
of the Plateau beds.

1 :
Blake, writing in connection with a report on the
1 Blake, W.P. - The Silver King Mine of Arizona, Tuttle,
Morehouse and Taylor, Printers,. New
Haven, 1883.

Silver King Mine, states:

The Pinal range above the Silver King is formed

. chiefly of Paleozoic strata, with heavy beds of quartzite
at the base, overlain by massive beds of limestone dipp-
ing eastwardly.......... this again lower. down the slope,
toward the plain, (is underlain) by .an extensively devel-
oped fine-grained mica slate formation. The formation is
very ancient, and is lithologically and to all appearances
the equivalent of the Taconic slates of Berkshire, Massachu-
setts and the Vermont extensions. It is extensively devel-
oped in Arizona, and being one of the primal series of
formations and fundamentel bed rock of the territory, in
and upon which such a variety of later formations are
grouped, it deserves the name of Arizona slate, which I
shall apply to it.

A. B. Reagan,szrior to 1903, enlarged upon the recon-

naisance geology of Marvine and Gilbert in the Fort Apache

2 Reagan, A. B. - Geology of the Fort Apache Region in
' Arizona. The American Geologist. Vol.
32, 1903.

" o G o e G5 " = - - o= O - A - - - o = G e % S S - " = o - - -

region. The Archean, he divided into two parts, an upper
sefies consisting of qrystaliine schists ranging in_com—
position from hornblende schist to mica schist with assoc-
~iated syenite, and a lower system coﬁposed entirely of
granite. He also recognized an Algonkian series of unmeta-
morphosed sediments lying unconformably between the cryst--
alline gneisses of the Archean and the overlying Tonto ( Ta-
peats) sahdstone. The meager description given of this
series folldws: .

The rocks, in the main, are composed of massive lava
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Schultze granite, and Ransomeuconsidered the former,
which is the earlier, to have had considerable effect
in the transformation_of the original rocks to their pres-

ent state. = |

Apache Group

 Toa Sé?ies.9?lﬁpa?tZites'ugfeQaceops.Sﬁa;es! grits
and conglomerates, which attains a thickness of from 800
’nopl§QQ’feeiianabare particnlarly weil enposed'onﬁnerﬁesti
ern_éacé‘o£;tne‘npaone:nountains’ Ransome gave ﬁne:name of
Apacheigrouprl'Tnis:series‘of;se@imenfs restS"nnoOnform-l
ably“npon'the‘Pinalisohist,_aniiis overiain; apparently
nnoonformably,pb&'what,wasfat.that tine mapped as the
'Qlobe‘limestone,'of Carboniferous_age, hut:whose basal mem-
;be? has since.been recognized'as DevonianQ e .

e The Apache group as mapped bj Ransome in the Globe;fw

iquadrangle consisted of tne follow1ng formations.»

Feet

Dripping Spring quartzite
Massive beds of streaked buff and .400
pink quartzite at base, with thin-
ner beds above usually rusty in
appearance. .

Barnes Conglomerate : o :
Well rounded pebbles of hard white 10-15
or pink quartzite, with some white ..
vein quartz imbedded in matrix of
arkosic grit.

Pioneer Shale o .
~ Arkosic arenaceous shales" with thinly., 200
interbedded quartzite. '
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llel arrangement. . imbedded in the chloriﬁe'is epidote in
roundedgfamg-rrom 0.03 to 0.07 millimeter in diameter.
Hornblende occurs as prisms reaching & maximum of 2 mill-
imeters in length.' The pleoéhrbism is unusual, -ranging
from almost colorless through light yellowish green to dis-
tinet greenish-blue. | It apparently épproaches the composit-
ion of glaucophane, but gives extinetion angles of 10 de-
‘grees or more with the prismatic cleavage. The hornblende
needles do not show parallelism, but cut across the schist-
osity-in all~directipns. Chlorite and epidote are earlier
then the hornblende. Magnetite is scattered throughout,
but tends to be concentrated in the chlorite rather than in
the hornblende. |
A third variety of the schist occurs at places where
the quarﬁz diorite is in contact with theLPinal schist,
the intrusion having developed a gneissoid'structure in the
schist. The rock is light gray, coarsely .crystalline, with
the appearance of quartzite, but certain dark streaks are
composed largely of biotite. The bands of the gneiss in
gengral are moderately crumpled. This phase of the Pinal

schist grades imperceptably into the diorite.

- Petrographic detail of gneissoid facies. - The thin
section of the rock is nearly 90 per cent qﬁartz, in roughly
- equigranular, interiocking grains of about 0.15 millimeter
in size. The remaining 10 percent is muscovite, filling
the interstices between the quartz grains and‘exhibiting

random orientation. Imbedded in the muscovite are numerous
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It was observed in two widely separated places, aﬁd exnibits
a marked differénce of charactef, In the southwestern cor-
ner of the map areannot férbnorth df the Concentratdr\
fault it is less than five and usually only two or three
feet in thickness. It is composed of small pebbles of
~white vein quartz and ffagments of sericitic Pinal schist
in & matrix of purplish shale similar to the overlying |
Pioneer shale. The quaftz pebbles are obviously derived
from veins in the Pinal schist. In places'pebbles are en-
tirely‘abéent and the.Scénlan conglomerate is reprééented
by a few inches of shale‘containing fiakes pf gray sericit-
ic schist‘passihg quickl& into fypiéal Piéneer shale,

In the eastern tributary of Fortuna Wash at the foot
of the southern ridce of Fortuna Peak the Scanlan conglom-
erate is represented by an arkosic quartzite, some six
feet in thicknesé, within which are found ten small con-
glomerate bands, none of which exceed four inches in thick-
ness, The pebbles, whose maximum diameter is two inches,
are Eomposed of white vein quartz and light colored quartz-'
ite. They are not well rounded and appear to be slightly
elongated in the direction of strike of the formation,

N 8°E, The rbck is slightly schisfose, probebly made so
by the diorite intrusion which lies a few hundred feet to
the west. The exposure of Pinal schist below the Scanlan
conglomerate at this point exhibits the gneissoi@ textﬁre
previously described. | |

Due to the thinness of the Scanlan conglomerate it
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just southwest of triangulation station No. 42 where it
contains interbedded shaly layers from one towfive feet in -~
thickness. Diabase has intrudedvthe lowef part of the for-
mation so that the full section is not exposed.

Where the Liagma Chief road crosses the Conley Spring
 fault, the purplish Pioneer shale is underlain by a'few.
'féet of light brownish-gray fissile shale. Along the north-
western boundary of the aresa, the Pioneer formatian is a
fine-grained, tough reddish-brown to purplish-gray quartz-
ite. The individual beds are thin, and cross-bedding is
common, _

Excellently preéerved ripple markg were observed in
‘the:Pioneer shale in the southwestern corner of the area
and ét_the end of the southern spur of Fortuna Peak. 'The
ripple marks were symmetrical and evidently the product of
wave action denoting a shallow water origin in the local-
ities‘where théy are present. 7

un the north side of the promineht hill to the norfh
of liagma Chief ridge, the Pioneer has been metamorphosed
" by the diabase intrusion., The shale has been rendered
schistose apparently parallel to the origipal bedding and
vhés been contorted into shortvwayy folds, which in some
Places have been rather closely éompressed. The develop-
ment of sericite along the planes of the schistosity gives
the rock a gray color and pearly lustre. ilere it not for
the stratigraphic position of the formation, it might
eésily be mistaken for the Pinal schist. The more'Qnért-

zitic Pioneer-shale is a rather fine grainéd sediment, the
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The rock is fairly uniform and in much of the conglomerate
the<pebbles'are nearly in contact.. ,
‘To,the'southwestEthencongiomeréte becomes:thinner,
end in places is less than five feet thick, usually composed
bf a thiéker,cenglomefete,leyef st the‘bese; and two or ‘
more tanimnner beds above, seperated by §gartzite} “In the
ereek bed;senfh.ef;B}ﬁ; 5555fihe Barnes formation is com-
- posed of.numerous.lenticnlar beds of eonglomerate,,usually
only a few inches tn;ck separated by mncn thicke? layers of
quartzite. The size ofythevpebbles increase slight;y, although
seldom more than four inches along the axis,
'--,The matrix,of_the conglomerate is light reddish-brown
arkosic quartzite of the same characterles,ﬁhe overlying
Dripping Spring quartzite; ~ The conglomerate is so. well
cemented thet fractures traversé both metrix and pebdbbles,
which,edds’to the already striking appearance of the form-
ation. ‘ o 7
The Barnes conglomerate has not been mepped separately

because of its thinness, but is 1ncluded in the base of

the overlylng Drlpping Spring qnartzite.

Dripping Spring Quartzite

The Dripping Spring quartzite, the thickest formafion
.of the Apache group, presents a uniform character through-
out the Silver King area. .The rock is a light,reddish-
‘brown, fine-grained, brittle quartzite, withian appreci-
abie amount of pinkish feldspar visible in hand specimen.
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closely compacted between the larger grains, The potash-
feldspar occurs in grains of abproximately the same size
as the larger quartz grains, Some of the feldspar grains
exhibit microperthitic structure, and an occasional grain
of myrmekite may be seen. The cementing material is ser-
icite, which pentrates between the closely packed quartz
and feldspar. Tiny grains of magnetite are rather abund-
ant, apatite is fairly common, and zircon is relatively
rare. |

In the Silier Kin@ area the intrusive diabase has
extensively invaded the Dripping Spring quartzite along
the bedding planeé. Along the contacts the quartzite has
been Baked and colored a dark brownish-black for a dist-
ancé of several feet. The more easily weathered diabase
usually forms swales of hollows between ridges of quertz-
ite. This‘aids in the tracing of diabase sills where they

are concealed by detritus.,

escal Limestone

The Mescal limestone is a thin-bedded, persistently
cherty limestone. It is thinnest to the south, where'the
cherty nature is best developed, and tne layers of light
gray to buff limestone, & few inches in thickness, alter-
nating with the irregulér layers of siliceous material,
gives the formation its chafacteristic gnaried appearance.
(Pl. X, B). 'Toward the top the limestone becomes increas-

ingly siliceous, and at one or two plaées,-notably below
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to be slightly greater -somewhat south of this point. To-
ward the southern boundary of the area it has thinned to
110 feéf, and in the underground workings of the lagma

mine immediately to the south it is ubsent.>

- e " - - - > A B D - - - O P O T = D b = o > B WP o > = P TS WO bm Tm Em v oo -

1. Short,K.N. and Ettlinger, I.A. - Ore Deposition and
Enrichment at the liagma wine, Superior,
Arizona. Trans. A.I.K.E. vol. 74, p.1l80.
1926.
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- Paleozoic System

Troy Quartzite

 The Troy quertzite, usually of:a darker brown than the
Drippihg'Spring quartzite, islcross-bedded everywhefe except
in the»northwestefn part of>the area and cdnfains numerous
thinvlenses of conglomerate. The cross-bédding is nade mOfe
appérent by the slight change in color of fhe individuai |
beds, whlch vary 1n thlckness from a few 1nches to several
feet. Nearly everywnere in the area the Troy quartzlte is

conglomeratic at the base, and toward the top
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In thickness the Troy quartzite incereases from 150
feet on the Magma Chief ridge to 540 feet near the north-
east border of the Silver.Xing area, The .Cambrian age of

the formation has already been demonstrated.

Martin Limestone,

N\

The Martin limestone, of/Upper Devonian age, was
ST . e o _ ST

named and described by Ransome~on the basis of abundant

1. Ransome, F.L. - Geology and Ore Deposits of the Bisbge
o - Quadrangle, Arizona. U.3. Geol. Survey
‘ Prof. Paper 21, pp. 33-42. 1904.
fossil fauna, It overlies the Troy quartzite, with no
visible unconformity separating the two formations. Al-
though showing considerable variation in thickness, color,
and composition of its beds, it is for the mbst‘parfAcom-
~_posed of dark gray to white, even-textured linestone,
ocouring in ¢omparatively thin layers. The thincbedded
nature accounts for'its'wéathering into the gentler slopes
‘between the more massive Carboniferous limestones above
and the Troy quartzite below;\béth‘of ﬁhich are persistent
cliff-formers. The limestone is somewhat dblomifié;‘H:‘;
.+ .On the Magme Chief ridge the limestone has g maximum
~thickness of 425 feet. The lower four-fifths of,thé sect-
ion is made wup of‘thin-bedded gray limestone;’ Thié is
overlain by twenty feet of yellowish beds, six Teet of fer-
ruginous limestone and fifty feet of buff colored béds'
which vary from six inches to'three.feetuin-thickn;éS;

At the top is an eight foot bed of friable light brown shale.
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of the Tornado are used in thes report..

In the Silver King area the Escabrosa and Naco lime-
stones have been mapped as & unit because of the impract- :
icability of separating the ilississippian and Pennsylvanian
formationsin the field. This 4B due to the fact that the
limestones contain no identifiable’fOSSils,~the1poorly -
preserved fragments present being confined to two or three -
widely separated horizons. “

The Carboniferous limestone, lying conformably aBove -~
the Devonian, begins ouly a few feet below the white cliffs’
which form so prominent a touographic feature in the area, -
(P1. X,C). uUn the crest of the Lagma Chief ridge where
the total thickness of the limestone is 925 feet, the base
of the rormation is rather sandy, but gives way a short
distance above to a bed of reddish-brown calcareous shale.
This is succeeded by non-fossilirerous gray limestone ﬁﬁibh
extends to the base of the cLiffs. The cliff-formiﬁg'méﬁir
ber is divided into three parts. The lower is made up of
nearly white, massive limestone, 40 feet in thickness, and’
forms the larger cliff. Thé central ﬁaft is composed of
fifteen or twenty feet of nearly black, thin-bedded lime-
stone, which is overlain by ten feet of a white cliff-

former. Above this is apyroximately one hundred Teet oi
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faulted along the Concentrator fault,‘é6.that its northern
boundary is now in contact with the diabase which intrudes
the Pinal schistAand Pioneer shale. The conglomerate is

composed of large and small angular fragments of the older
rocks in the area, imbedded in a finely fragmental matrix

of dacite. The coarse material is made up largely of equal/,'ﬂami

dacite

proportions of Paleozoic limestone, Dripping Spring quartz- pebhies)

ite and diabase, with smaller amounts of the other rocks.

Loéally this formation has .been considered an agglom-
erate, and its origin attributed to a flow whiéh picked up
the detritus'covéring the surface onto which it wes poured.
- The inélﬁded rock fragments, however, show no metamorphism
6r alteration, and the dacite matrix appears to be frag-
mental. | | A

'Moreover, there must be between 1000 and 2000 feet of
dacite below the.canglomerate formation. The Concentrator
fault has been explored by tﬁe Magma Copper Company, and
normal dacite, similar to that of.Apache Leap, has been
cut on the southwest side by a drift ffom the 2550 levél.l
With this thickness of dacite covering the Paleozoic and
pré—Cambrian rocks, it seemé unlikely that the surface
- could have been covered wiih a debris largely made up of
fragments of these rocks. It is therefore beiie#edrthét the
dacite conglomerate was formed'after the‘displagement’along
fhe Coﬁcentrator fault and subsequent erosion héd exposed

the older rocks to the east. Fur ther movement along the



Gn

G n

%

"5 ?

%

%

‘A

1))J

"M
"U
"<

4o
&
CD1C@ '(B)

$

$



(58)

-the plagioclase laths., Some of the augite masses exceed .
2 millimeters in length. ".The augite is extensively ural-
itized, (P1l. XV, D) but scattered throughout the uralite
areas ‘is a noticeable amount of actinolite., This mineral
occurs as'tinyvfibers,most of which give inclined extinction .
up to 180 but some are parallel or very nearly so. Much
of the materiul is colorless, but some is light green and
‘exhibits faint pleochroism. The fibers are biaxial and opt-~
ically minus and sll have a negutive elohgation; In a few
places the alteration has produced serpentine along the
‘edges of the uralite areas,‘énd some of the augite has
broken down to magnetite which is surrounded by serpentine
‘rims. Apatite is fairly common throughout the section,
and pyrite ‘is sparingly present.

?;In the quartz diabase, guartz may meke up as much as
20 per -cent of the rock., It is interstitial, and some of
it is-ordinary quartz, but most of it: is myrmekite, with
predominant arrow head forms, (Pl. XVI, D) but with some
well developed brain coral types (Pl., XVI, C). - The feld-
spar in ‘the myrmekite is orthoclase. A .few areas of per-
thitic orthoclase and albite are also found - in these
‘sections.,

. Although most specimens of diabase have augite, some.
of which:is titanferous, as the predominant mafic mineral,
.some specimens show hornblende in place of augite., In oné
thin section,.primary green hornblende made up 25 per cent
- of the total area, It occurs agtsubhedral prismatic‘sect-

ions up to 2 millimeters in length and equally large anhedral
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S5 per cent magnetite, mostly in large anhedral grains horn-
blende constitutes the remainder of the rock. In some
areas it occurs in aggregates up to 2 millimeteré in.diamr
eter, the individual grains of which_are.iess than 0.2 -
millimeter in diameter. 1In other areas it occurs in pris-
matic sections exceeding 2.25 millimeters in diemeter which
show distinct twinningAlamellae, and less abundantly ura-
lite aggregates. The hornblende exhibits an interesting
range of alteration. The characteristic confused aggre-
gates of biotite are present in sliéht quantity. Consid-
erable chlorite is present both as large flakes and as
finely fibrous material. This is frequently associated with
megnetite and occupies the same position that biotite has
in less altered sections, i. e., surrounding central grains
of magnetite. Imbedded in the chlorite are numerous fine
needles of rutile, another product of the alteration; Epi-
dote, which is fairly common,: is also found replacing horn-
blende, usuelly along the cleavages. Very finely divided‘
hematite is scatﬁered throughout the séricitizéd feldspar.
Two or three rather large areas of calcite are present;Aone
occupying nearly 1 équare millimeter. Apatite ié a véry
abundant accessory, elohgated crystals readhing one milli-

meter in length, whereas zircon, although present, is rare.
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Basaltic Facies of Diabase.

For sume distance along the strike of the formation
both to the nor?h and south of Silverado Ridge a basaltie
facies of the diabase is‘exposed. Lying between the Mes-
cal limestone and Troy quartzite it occupies the same
'stratigraphic position as the basalt flow south of Conley
Spring fault; but is greenish black iﬁstead.of red. Just
above the Mescal formation the basalt is highly amygdaloidal
which is apparently due to assiwilation of limestone. ' Many
of the amygdules are filled with chlﬁrite,,others have an
outer rim of'grbssularite, and a éore of calcite, iithin
a few feet the amygdaloidal basalt grades upward into a
fine-grained, greenish-black rodk,-in'which crystals of
augite and plégioclase are appérent. Above this a coarse-
grained variety makes its appearsnce which has the appear-
ance of ophitic texture on weathered surfaces. Just below
the contact with the Troy quartzite the rock is dark green-
ish-black on freah surface with visible crystals of plag-
ioclase and a suggestion of ophitic fexture. The ground-
maés, although crystalline, is of too fine a nature to de=
termine in hand specimen. The basalt grades impercepitably
into diabase on both sides and it is impossible to deter-
mine in the field whexe one begins and the other ends.

Petrographic detail of basaltic facies.- In hend

specimen the basalt is a fine-grained, greenish-black rock,
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in which plagioclase leths up to 5 millimeters in length

are usually the only constituent that can be recognized in .
hand specimen., In thin section it is composed of about

50 per cenf plagioclase feldspar, 30 to 40 per cent_horn-
blende amd from 10 to 20 per cent iron oxide. The feldspars
which range Irom andesine Ab__An_ td labradorite ib, An

oceur as laths from 1 to & millimeters in length, and ‘lying

in every concéivable direction form a basmaltic pattern,
(P1, XViI, C). The hornblende occurs primarily as inter-
stitial material, the rather'finely grained mineral filling
the spaces hetween the feldspar laths, but small fibers of
the hornblehde also penetrate the feldspar. In places the
hornblende is remarkably pleochroic ranging from colorless
through brown to a deep green., Hematite is concentrated in
areas of fine grained epidote, which mineral is also found
as an alteration product associated with the hornblende.
Where the basaltic texture has been most perfectly preserved
the iron oxide is magnetite, which is concentrated along
the edges of the feldspar laths, thereby accentuating the .
already striking character of the texture. Here the horn-
blende occurs as interstitial aggregates of small prismatic
flakes or rounded grains, |

The alteration of fhe basalt is extfemely interesting.
The development of hornblende in small seed-like grains is
most common. It formed first at the expeﬁse of the inter-
stitial constituents, probably_largely augite, but later
encroached upon the plagioclase laths., The feldspar laths
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wére somewhat sericitized but the main change was recryt-
tallization, by which the twinning was destroyéd, and the
laths became aggregates of fine-grained feldspar‘having
the shadowy, ghost-like outlines of the original form.

The récrystallization apparently took place with little or
no change in the composition of the feldspar. Where the
alteration was more intense the basaltic texture may be
entirely obliterated. A typical speciﬁen of this altered
basalt conéists of 20 per cent fine-grainéd labradorite,
AbSZAnsv’ only SIightly sericitized; 70 per cent hornblende
in irregular grains few of which reach 0.25 miilimeter in
diameter and 10 per cent magnetite which occurs in sma;l
falkes scattered throughout'the section.

In sharp contrast to this type of alteration is the
sericitization exhibited by some of the basalt. This type
of elteration has been dévéloped in the rock immédiately
below the Troy quartzite on Silveradd Ridge.

Petrographic detail of sericitized basalt. - The rock

is made up of abcuf 10 per-cent finely c¢rystalline feld-
-spar, 5 per cent magnetite and 85 per cent sericite. Thé
areas of feldspar, which are labradorite, AbssAnas, hézily
suggest the remnants of plagioclase laths,‘but twinning is
nowhere visible. The magnetite‘is scattered throug@out/as
minute flakes and anhedral grains up to 2 millimeteré in
diameter. Although most of the sericite is characterist-

ically fine-grained, there are some irregular areas of

muscovite up to 1 millimeter in diameter. There is ng leu-
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coxene associated with the muscovite. A little tourmaline
in small prismatic crystals up to 0.l millimeter in length

and in smaller rounded grains is sparingly present.

Contact kietamorphism

The diabase has had its greatest metamorphic effect
upon the Mescai limestone, with theldevelopment of large
quanfities of tremolite. In hand specimen the metamorphosed
rock has the.appearance.of a fine gfained silicified lime~
stone,.but upon examinaﬁion‘with #he microscope by the imm-
ersion method if is found to betmicroscooic aggregate}of
colorless tremolite. The tremolite rock has been developed
to a slight extent along the contacts of the basalt sills,
but is. developed to the greatest degree'in inclusions in
the baéalt. One‘such inelusion lies Just east of U.S.
Mineral Monument No. 3. "It is 75 feet long and over 5
feet in thickness. Qn Silverado ridge a small inclusion
. of liescal limestone has been largely assimilated, with con-
sequent development of garnet and calcite amygdtles. In
the Dripping Spring quartzite, the metamorphism is ‘confined
to a.baking'and darkening“of_thé }ocks for a few feet at
the most on either side of the intrusive and may be best ob-
served along the iower part of the Magma Chief ridge. |

The quartz diabase is found only in the southern part
of the area, and it ig signifioant that within the quartz .

diabase the principal mineralization of the Liagme vein is A
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Little additional information as to the age of the dia-
base has béen.found in the Silver King area. The diabase
cuts through all the pre—Cambrian formations but just as
certainly does not cut the Troy quartzite. Careful invest-
igation of the Troy-basalt contact, however, distinctly,
gives the impression that the base of'the quartzite is
affected by the diabase, although at no'one‘blace is the

effect clear enough to be conclusive. The diabase is there-

- <andy .p:.—c_
fore tentatively regarded as of-@xda&iézg;10r~ﬁiiurfan age.

Andesite
General Character and Age

In the bentral part of the.Silver King areq\the'hori-
zon between the iescal limestone and the Troy quartzite is
occupied by a sill of andecitic 00$position. In hand spec-
imen the rock is indistinguishable from the diabase, but'it
isiclearly intrusive into the overlying formations. Below
triangulation étdtibﬁ No. 2 a zone of intrusion breccia up
to 30 feet in thickness has been developed at the base of
the Troy quartzite. This breccia has two modes of ooccur-
rence, In one type it is comﬁdsed of angular fragments of
quartzite in an matrix of pulverized quartzite (Pl. iII,
A) In the other type the matrix is amygdaloi@él andesite
(P1. XI, C and D)7 This variety occurs mostly at the base
of the brecciated'zone. In the andesite matrix flow band-

ing is apparent. In places andesite layers'bend around

-
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rock, whose constituents are quartz, feldspar, and a .
large amount of mafic minerals, divided between biotite
.and hornblende. The feldspar, and hornblende cén.usually
be distinguished as euhedral crystals, ‘the former up to

a centimeter in length, the latter up to two to three
millimeters in length, while the quartz is interstitial. .
The. rock weathers readily by kaolinization of the feld-
spars and chloritization of the mafic minerals.

- In thin section this normal or main body of diorite
exhibits two varieties. The difference lies in .local de-
velopment. of porphyritic texture, the'appearance-of which
apparently has no significance. A section of non-porphyr-
itic quartz diorite is composed of apyroximately 60 per
cent of plagioclase feldspar of COmpositién of'andesinee
labradorite, Abg Ans,, 30 per cent of quartz and- subordinate
amounts of augite, biotite, chlorite, leucoxene and magne-
tite. (Pl. XVII,'C);-'Accéssory‘minerals are apatite and
zircon. FelaSpar occﬁrs-as’euhedral'laths-Shaped forms
exceeding 1.5 millimetersin length and a féw equidimensional
zoned feldspars, Sericitization has been but slight, and
is jrinéipally confined to the centers of the feldspars.
Quartz is largely'intersfitial in large interlocking an-
hedral grains up to one millimeter in diemeter. ILittle of’
the original augite is present, the mineral, whose pris-

. matic sections reached 1.7 millimeters in length now be-
ing almost completely altered to biotite, shreddy chlorite

and epidote, the three freguently arranged in alternate -
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.Jbands. (P1., XVIII, 4). Leucdxene is associated with the
halteration; Sdme of the biotite at least, if not a consid-
erable portion, is origihal, and not an alteration product
of augite., Magnetite ié cbncentrated in and around the-
other mafic minerals, andAapatite, while exhibiting the
same.tendency, is also found scattered throughout the field.
A little zircon, in perfect euhedral prismatie crystals is
likewise present. Calcite is rare. Zoisite is present
in some. quantity, occuring in small formless grains with
the habit 6f epidote, but lacking the color, being almost

_colorless, with occasionally a suggestion of .a pale yellow, -

- Petrographic detail of porphyritic diorite.- Under

the microscope a typical section of porphyritic diorite is
as follows, A fine grained groundmass of oligoclase'Abzz
;'Anzs;,wiﬁh a small amount of orthoclase and perhaps 5 per
cent quartz, constitutes 40 per cent of -the rock.' Imbedded .
in this groundmass and making up 50 per . cent of the sect-
ion are euhedrallto,sub-hedral.phenqcrysts‘of-ahdesine—
labradorite Abgzpdngg. Most of the phenocrystsrare lath-
shaped, ranging from 0.25 to 0.5 millimeters in length and
,éboutrone quarter of that in width, but some are rectangular,
peing roughly equidimensional, up to 0,5 millimeters in dia-
meter and characteristically zoned. The feldspars have been
but slightly altered to sericite, whose flakes, oriented
parallel to the cleavage of the feldspar, indiéate its
secondary nature. kost of the remaining 10 per cent of

the roek is biotite, which occurs in two generations. 1In
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one it has replaced a former mafic mineral, and forms
small clumps’of confused biotite flakes. A greater pro-
portion'however is formed as very small flakes scattered
throughouﬁ the grotndmass. This‘last generation of bio-
tite'is apparently due to biotitization by‘mineralizing
solutions, and both hand specimen and thin section bear
great similarity to such bio#itization at Bingham, Utah
and Bisbee, Arizona. Somé“serpentine is associated with
the clumps of biotite, and the forms.df‘some of the aggre-
gates suggests that these are alteration prodﬁc%s of horn-
blende., There is alsc consideravle epidote in very small
rounded grains scattered indiscrimately throughout the
slide, Gedrite, the aluminous vériety of anthophyllite,
ocecurs in some rather large subhedral sections, and is»rather {
ebundantly scattered throughout the élide in fine needle-"
like fragments., It has the following properties; biaxial,
optically negative, elongation ppsitivé, birefringence
approximately 0,015, 2v=70° to 80°, high index, colorless,
-good cleavage in one direction and pareallel extinc?ion.

"It is secondary and probably due tp regional metamorphism.
Apatite is an abundant accessory in very small crystgls and
greins, and magnetite is less common. A very small veinlet

of calcite cuts across the sections.,




