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perthite is virtually free from interstitial quartz, but massiv~
quartz is present as core segments, which form 5 per cent to
25 per cent of the rock.

In many places the pegmatite is transected by numerous tiny,
irregular veinlets of sugary quartz, and by even thinner veinlets
of fine-grained, waxy, yellowish green muscovite. Some prisms
and stubby, rounded crystals of schorl are concentrated along
fractures, and others are scattered irregularly through the rock.
Garnet is a rare constituent of the outer zones, and a few small,
tabular crystals of columbite occur within and adjacent to the
Jarge quartz masses in the inner part of the pegmatite body.

The deposit has some promise as a source of high-quality potash
feldspar. Little interstitial quartz and mica are present in the
part of the perthite-rich intermediate zone that is best exposed
in and above the Main cut, where an average of approximately
18 per cent of coarse quartz does occur in the form of core seg­
ments. This quartz could be removed by hand cobbing, and about
400 tons of commercial feldspar could be recovered from the
zone to a depth of 20 feet. The reserves of high-grade material
migM well be considerably greater than this, however, as the
inner part of the intermediate zone almost certainly extends to
greater depths. Moreover, abundant medium~gfade feldspar is
present in the much more extensive outer parts of the inter­
mediate zone, and reserves of such material that could be re­
coverable by hand sorting probably amount to at least 500 tons
per 10 feet of depth in the pegmatite body.

MIDNIGHT OWL (LITHIA KING) MINE

The Midnight Owl pegmatites (18, PI. I) are in the northeast­
ern part of the district, a short dIstance north of the divide be­
tween the Trilby, Wash and Buckhorn Wash drainages, and lie
in the north half of the NW % of sec. 31, T. 8 N., R. 2 W. They
are exposed along the steep north slope of Independence Gulch,
and can be reached via San Domingo Wash or Trilby Wash over
ungraded truck roads. Since the summer of 1950, two of the
deposits have been worked for bETyllium, lithium, and colum­
bium-tantalum minerals by the owners, Earl F. Anderson and
Sidney B. Anderson of Mesa.

Several pegmatite dikes are exposed in the mine area, where
they form a belt that trends nearly due east. Though broadly
tabular, they are very irregular in detail, and bulges, thick,
stubby projections, and long, thin, branches are common (PI.
XXIV). The principal dike trends east, but its component seg­
ments and major branches are elongate in northeasterly, easterly,
and southeasterly directions. It terminates westward in a very
large bulge that measures 80 by 140 feet in its nearly rectangular
outcrop plan, and a slightly smaller bulge marks the junction
of major branches in the eastern part of the mine area (PI.
XXIV). In the central part of the area is a third bulge, 90 feet
long and about 40 feet in outcrop breadth, and from it major
branches extend southward and northwestward. Between bulges

the main dike is 15 feet to 25 feet in outcrop breadth. Most
observed contacts between pegmatite and country rock are steeply
inclined, but gentle to moderate dips appear along the margins
of the major .bulges (PI. XXIV).

Nearly all of the mining has been done in the thick eastern
and western bulges of the main pegmatite body. Open-cut meth­
ods have been employed thus far. The irregular Upper cut, in
the northeast part of the west bulge, is 40 by 50 feet in plan and
25 feet in maximum depth. The Lower cut, about 250 feet to
the east, is a slightly smaller opening in the central part of the
east bulge (PIs. XV, XXIV).

The country rock in the mine area is mainly a dark gray
quartz-hornblende-mica gneiss, in which a well defined foliation
trends. northeast and dips steeply northwest through most of
the mme area. Exposed on the hillside immediately west of the
main pegmatite body are numerous thick layers of silvery gray
quartz-muscovite schist that contains scattered metacrysts of
garnet, chloritoid, and altered staurolite. Schorl is locally abun­
dant in both of these rock types near the pegmatite contacts.
The schist and gneiss occur as inclusions and septa in most of
t~e pegmatite dikes, and are particularly abundant near the mar­
gms of some bulges. A large septum of schist is exposed in the
northwest part of the Upper cut, and several wallrock inclusions
have b,een encountered during the course of mining in the Lower
cut (Pi. ~XIV). Two tabular masses, 3 feet in average thickness,
o~ greel1l~h gray, punky appearing rock may be post-pegmatite
dIkes of mtermediate to basic composition.

The border zone of the main pegmatite body and its principal
off~hoots.is a fine- to medium-grained aggregate of quartz and
albIte, wIth subordinate perthite, schorl, apatite, muscovite, and
beryl. It is particularly well exposed in the Upper cut and on
the lower hill slope to the southwest of this cut, as well as at
the north end of the Lower cut.

The wall zone is similar in mineralogy to the border zone, but
contains a higher proportion of potash feldspar and is much
coarser grained. It ranges in th~,ckness frem a knife edge to at
least 20 feet, with an average of about 3 feet. Most of this
outer-zone pegmatite is readily recognized, even in areas of few
outcrops, by concentrations of schorl, which form dark-colored
crystals as much as 8 inches long and locally constitute more
than half of the rock. Some of these crystals are grouped in
aggregates 5 inches to 12 inches in diameter, but most are scat·
tered irregularly as individuals, or are intergrown with quartz
in crudely graphic pattern.

Apatite forms rough, thickly tabular crystals in much of the
wall-zone pegmatite. The largest of these are very dark green,
and some of them are marked by outer rims of distinctly lighter
color. Beryl occurs as scattered anhedral crystals l/s inch to
3% inches in maximum dimension. It is pale green to white, and
in places constitutes as much as 40 per cent of the rock. Biotite'
and muscovite are locally abundant in both wall and border
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zones, especially within and adjacent to thin wisps of partly
digested country rock. .

The outer intermediate zone is a coarse- to very coarse-gramed,
granitoid aggregate of flesh-colored perthite and gray quartz,
with subordinate spodumene, albite, and schor1. Less common
constituents,' in general distributed irregularly thr~ugh th~ rock,
include muscovite, lepidolite, beryl, and amblygomte. ThIs zone
is fairly continuous in and near t~e main p~gmat~te bulges, where
it is 5 feet to 30 feet thick. It IS the chIef umt that has been
mined in the Upper cut (PI. XXIV), where spodumene. and a
little amblygohite have been recovered. The spodumene IS pale
bluish, pinkish, and dark pinkish gray, and forms wedge-s~aped

crystals less than 2 inches long. These commonly are fn~ged

with albite, and in places have been altered to ~ery fine-gramed,
dense, waxy-appearing aggregates of muscovIte that are pale
yellow to greenish gray. .

As traced in a direction away from the walls m the eastern
parts of the main dike, the outer .interme~iate zone coarsens
markedly and grades into another mt~rmedI8;te zone that con­
tains less spodumene and mo~e perth~te. ThIs ~~arse- to very
coarse-grained unit varies co;nsIderably I~ composItIon fro~ place
to place but in general consIsts of perthIte and quartz, wIth sub­
ordinat~ albite and muscovite, and minor spodumene and schorI.
It is well exposed on a small ridge about 25 feet southwest of
the Lower cut, and constitutes the major part of th.e expo~ed

pegmatite in the central bulge (PI. XXIV). Although It c~mtams

some widely scattered plates .a~d laths of s:podumene, thIs zone
seems to be analogous in posItIon and relatIve age to the outer
part of the spodu~ene-freererthite-quartz zone that appears as
a very thick, curvmg lens m the west b~lge (PI. XX;IV).

The innermost zones of the two mam bulges dIffer m?re
markedly, as shown in Table 6. I~ the we~t bulge the l?erthIt~­

quartz intermediate zone .grad~s . Inward mto a .hood-lIk~ umt
of massive quartz, and thIS umt m turn grades. mto the mn~r­

most intermediate zone, which consists ot maSSIVe quartz wIth
very large, elongate crystals of .spod':l-mene . (PI. XXIV). The
core, which is exposed on the ndge ImmedIately: west of ~he

open cut, is very coarse~grained.quartz-amblygomte pegmatIte.
The lithium minerals m these mnermost zones form some very

large crystals. Many of the spodumene logs and laths are at
least 3 feet long, and a few are as much as 11 feet .long and 10
by 18 inches in section. M~st of these crystals ~re ,Partly alter~d,
and range in color from lIght gray through pmkIsh and blmsh
gray to very dark gray. Under the microscop~, however, ma;ny
of them appear surprisingly fresh, although mIca and clay mm­
erals are present along numerous closely spaced fractures and
cleavage planes. .

Some of the amblygonite in the core forms rough, nearly eqm­
dimensional masses 12 inches or less in diameter, and many of
these show crude but distinct crystal form. Other masses are
much larger, and one unusually large pod, 20 feet in maximum

TABLE 6.-GENERAL CORRELATION OF EXPOSED ZONES IN
MAJOR BULGES OF MIDNIGHT OWL PEGMATITE BODY

Zone General West bulge Central bulge East bulge
texture

Core Quartz - amblyg- Quartz - spodu-
:mite pegmatite _nene - perthite

pegmatite

Perthite - quartz
Quartz - spodu- Quartz - spodu- - albite - spodu-

Very mene pegmatite mene pegmatite mene pegmatite,
with beryl, col-cClD.rse umbite-tantalite,grained, Massive quartz Perthite - quartz lepidolite, andnon- pegmatite, with phosphate min-

Inter- grani- local pods of erals
mediate toid massive quartz

Perthite - quartz
zones pegmatite

Perthite - quartz - albite _
Coarse muscovite pegmatite, with minor
to spodumene and schorl
very
coarse
grained, Perthite - quartz - spodumene - albite pegmatite,
mainly with minor schorl, micas, beryl, and amblygonite
granitoid

Medium
Wall to coarse Perthite - quartz - albite pegmatite, with some
zone grained, schorl, micas, and beryl

granitoid
---

Fine to
Border medium

Quartz - albite - schorl - perthite pegmatitezone grained,
granitoid

exposed dimension, appears to be an aggregate of crystals 3
inches to more than 4 feet in diameter. Associated with the
spodumene and amblygonite are individual crystals and coarse
aggregates of lepidolite and schorl. Much of the lepidolite occurs
with cleavelandite, and the distribution of these two minerals is
clearly controlled by fractures in the host quartz, spodumene,
and amblygonite.

In the east bulge the second intermediate zone grades inward
into a thick, lens-like zone of perthite-quartz-albite-sppdu_
mene pegmatite that also contains amblygonite, apatite, beryl,
columbite-tantalite, lepidolite, lithiophilite-triphylite, and spes­
sartite. This unit in turn grades into the innermost exposed
zone, which consists of dark-colored massive quartz, coarse lath
spodumene, and minor blocky perthite. Some albite is also pres­
ent as interstitial aggregates, irregular veinlets, and locally as
prominent stockworks in the quartz. This zone probably co:rr~­
sponds in position to the inner intermediate zone of the west
bulge (PI. XXIV, Table 6), and hence further exploration of
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the east bulge might well reveal a core of quartz-amblygonite
pegmatite.

The spodumene in the two inner units of the east bulge
occurs typically as a mesh of lath-shaped and log-shaped crystals,
most of which are chalky and considerably altered. Some are
replaced pseudomorphically by lepidolite, pink muscovite, and
albite. Interstitial to the spodumene crystals are very coarse­
grained quartz and perthite, as well as cleavelandite, sugary
albite, dark bluish gray apatite, white to pale greenish blue
amblygonite, white to pale yellowish green beryl in anhedral
crystals V2 inch to 11 inches in maximum dimension, thinly tabu­
lar to stubby crystals of columbite-tantalite as much as 5 inches
in diameter, and scattered but locally abundant prisms of schorl.
Golden brown to wine-colored euhedral crystals of spessartite
are scattered irregularly through the rock. Amblygonite and
apatite are most closely associated with the spodumene, and
some flesh-colored lithiophilite-triphylite appears as large, ir­
regular groups of crystals that are stained by manganese oxides.
Bismutite and other bismuth minerals are present as fracture
fillings and small, pod-like masses, especially in the quartz-rich
parts of the zones.

Most of the lithiophilite-triphylite forms crudely faced crystals
1/2 inch to 5 inches in diameter, and some' clusters of such indi­
viduals are as much as 24 inches in maximum dimension. All
the crystals thus far exposed are thickly encrusted with manga­
nese oxides, which also stain the adjacent crystals of quartz,
feldspar, spodumene, and muscovite. Needle-like crystals of
purpurite and strengite form felted masses that line tiny vugs
and open fractures in the manganese oxides, and they also occilr
with stewartite along fractures in the lithiophilite-triphylite.

The west bulge has been mined for spodumene, and in addi­
tion is a potential source of commercial amblygonite and beryl.
At least 1,800 tons of pegmatite that contains approximately 8
per cent of coarse-grained spodumene appears to be present to
a depth of about 30 feet, and the reserves may prove to be much
greater when the vertical dimensions of the intermediate zones
this and the central bulge, and in at least three exposures with
cent to 40 per cent of the border zone and wall zone in both
ths and the central bulge, and in at least three exposures with
areas of 40 square feet or more this mineral forms approximately
6 per cent of the rock. Nearly all the crystals are too small for
recovery by hand sorting.

The east bulge has been worked for spodumene, beryl, and
columbite-tantalite. The rock thus far mined has contained an
average of approximately 6 per cent of spodumene and 1.1 per
cent of beryl recoverable by hand sorting. This intermediate-zone
beryl is much coarser than the wall-zone crystals in the other
parts of the dike. Although the spodumene-beryl-columbite ore
is well exposed in the 12- by 20-foot face of the Lower cut, ex­
posures beyond the cut to the west and southwest are so poor,

and the general structure of the dike is so imperfectly known,
that no meaningful estimate of reserves can be made at the
present time.

INDEPENDENCE PROSPECTS

Additional deposits of spodumene, amblygonite, and beryl occur
south of the Midnight Owl workings, chiefly in two pegmatite
dikes that are exposed high on the opposite side of the canyon
(19, PI. I). These dikes, which lie on the Independence claim,
are very irregular and in general seem to be thinner than those
on the Midnight Owl property.

Neither of the dikes is well exposed for its entire length, but
both plainly contain discontinuous, beryl-bearing border zones,
as well as lens-shaped, lithium-bearing inner zones. The border
zones and adjacent parts of the wall zones are medium- to coarse­
grained aggregates of perthite, plagioclase, and quartz, with sub­
ordinate beryl, apatite, and schor!. The beryl is anhedral, and
few of the crystals are more than 2 inches in maximum dimen­
sion.

Spodumene and a little amblygonite occur in quartz-rich inter­
mediate zones and segments of the core, where they are asso­
ciated with scattered coarse crystals of perthite and with irregu­
lar aggregates of albite and lepidolite. A few pods of "burr
rock" comprising fine~grained to medium-grained book musco­
vite'in massive quartz, are scattered through the inner parts of
both dikes. Some of this rock also contains a little spodumene
and fine-grained albite.

LONG DIKE MINE

A very large, mica-bearing pegmatite dike crops out boldly a
short distance north of the Midnight Owl workings, and extends
across the line between secs. 30 and 31, T. 8 N., R. 2 W. A thinner,
juxtaposed dike has been mined on a small scale for scrap mus­
covite by Earl F. Anderson of Mesa, mainly in an open cut near
the bottom of a canyon that drains eastward into Independence
Gulch (20, PI. I). This cut is 30 feet long, 15 to 18 feet wide,
and its 20-foot face is being advanced along the base of a high,
nearly vertical cliff. Some of the mined material has been trucked
about 5 miles to a small mill in San Domingo Wash, and some
has been hauled about 50 miles to Aguila for pr()c€'Ssing.

The large dike is 15 feet to 50 feet thick, aV,er8lge
thickness of about 25 feet, and is traceable for a distaIlce
least 1,800 feet along the strike. It is somewhat SitlU(IUS
but in general trends N. 65 0 E.
enclosed and
biotite



for a distance of several hundred feet along its strike. It appears
to be 4 feet to 25 feet thick.
Th~ dike comprises a fine- to medium-grained quartz-albite­

p.er~hIte- scho:l. border zone, a coarser-grained wall zone of
SImIlar c~mposItIo~ but with a higher proportion of perthite,
~n ou~er mter1?edIate zone rich in coarse, blocky perthite, an
mner m~erme~hate zone of perthite, quartz, and lath spodumene,
and a dIscontmuous core ~f quartz-amblygonite pegmatite. In
ge~eral these zones are lIthologically similar to those in the
thIckest parts of the Midnight Owl dikes.

Beryl occurs both as small, anhedral masses in the outer zones
and as muc~ la~ger, anh~dral to subhedral crystals in the spod­
~mene-?earmg.mtermedIate zone. The coarser beryl commonly
IS assOCIated WIth t~bular crystals of columbite. Lepidolite, albite,
and. some mUSCOVIte form scattered fine-grained aggregates in
the mner part of the dike.
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Most of the large dike is a medium- to coarse-grained aggre­
gate of perthite, quartz, plagioclase, and muscovite. Irregular
intermediate-zone masses of graphic granite are common in the
central parts of the dike, as are several pods of massive quartz.
The pods are 6 inches to 10 feet in maximum dimension, and
probably are segments of a discontinuous core. Some of them
are studded with small but thick books of muscovite, and such
masses of "burr rock" have been prospected for mica in several
places. Accessory minerals in the pegmatite include garnet,
schorl, apatite, and rare beryl. Beryl and columbite-tantalite
also are present in tabular masses of quartz, 6 inches to 3 feet
thick that transect the outer zones of the dike at several places.
Th~ smaller, mica-rich dike is about 10 feet thick, and diverges

in an east-southeasterly direction from the main dike at the
canyon bottom. It adjoins the main dike as traced southwest­
ward from the point of junction, but tapers out approximately
25 feet beyond the open cut. The contact between the two dikes
is smooth in detail, but some broad_iiuting is visible in the walls
of the cut. A small fault, also exposed in the cut, displaces the
main dike about 2 feet, but evidently antedates the other;cmica-­
rich dike.

The smaller dike is mainly a fine- to medium-grained aggre­
gate of albite, perthite, quartz, and very abundant muscovite,
with a discontinuous border zone of quartz-muscovite "burr
rock." All the mica occurs as crinkled, ruled, sheared, and torn.
books of green to yellowish green color, and most of these books
are tightly intergrown. The mica content for the entire thickness
of the dike ranges along the strike from 30 per cent to 80 per
cent, and the average is nearly 40 per cent. The total tonnage
of such pegmatite available for mining probably is not very
large, however, as the pegmatite appears to pinch out net far
beyond the cut.

NEW LOOKOUT PROSPECTS

Several muscovite-bearing pegmatite dikes have been exten­
sively prospected on the slopes and ridges west of the Midnight
Owl mine. These dikes (21, PI. I) consist mainly of medium­
to coarse-grained perthite and quartz, with widely scattered
sugary albite. Small books of muscovite are abundant in the
border zones, and larger books fringe pods of massive quartz
in the central parts of the dikes. Some muscovite also
within the quartz pods to form "burr rock." None of these de­
posits contains as high a proportion of muscovite as the small
dike that has been worked at the Long Dike mine.
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LONE GIANT PROSPECT

The lithium-bearing Lone Giant -dik€ (22, PI. I) is
on the walls of Independence Gulch, about 2,800 feet
the Midnight Owl mine, and lies in the SE % of sec.
R. 2 E. This dike dips steeply, trends north, and is
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SERVICES OFFERED BY THE ARIZONA BUREAU OF MINES

(Continued from inside front cover)

3. Geologic investigations of mmmg districts and counties and the
making of topographic and geologic maps and reports. In cooperation with
the United States Geological Survey a large-scale base map, a reconnais­
sance geologic map, and a topographic map (100-meter contours) of the
entire State have been published. Geologic reports on various mineral
resources of the State are prepared.

4. Th Bureau provides an ore-testing service fo rores originating within
the State of Arizona. Full details will be furnished on request.

5. Semitechnical meetings with miners and prospectors are held through.
out the State.

6. The collection and dissemination of statistics relating to the mineral
industries of the State.

7. The collecting and filing of items regarding Arizona mines and min­
erals from Arizona newspapers and technical periodicals.

MAPS OF ARIZONA

The Arizona Bureau of Mines now has prepared for distribution the fol­
lowing maps of the State:

A. Base Map of Arizona on a scale of about 17 miles to the inch. This
map is strictly geographic, indicating towns, railroads, rivers, surveyed
lands, national forests, national parks and monuments, revised to 1939. It
is printed in black on one sheet 22x26 inches and sells for 30c.

B. Topographic Map of Arizona in one sheet 42x54 inches, on a scale of
about 8 miles to the inch. It conveys all of the information given by the
Base Map and, in addition, shows topography and highways. The topog­
raphy is indicated by contour lines of 100-meter interval. A table for con­
verting meters to feet is printed on the map. This map was issued in
1933 and revised as to highways in 1946. It is sold for $3.00.

C. Geologic Map of Arizona in one sheet of many colors. It was issued
in 1924 on the same scale as the Topographic Map, but is now out of
print, and its lithographic plates are worn beyond repair. The Geologic
Map is available for inspection at the office of the Arizona Bureau of Mines
on the University campus and at the office of the Arizona Department of
Mineral Resources in Phoenix.

The Bureau is prepared to supply sets of 44 Kodachrome slides, 2x2
inches in size, covering the entire map. The slides may be used with either
a low-cost pocket viewer or a projector. The price of the set is $9.00 which
includes mailing charges.

D. Metallic Mineral Map of Arizona, 25x27 inches. This map consists of
a red overprint made on Map A, and shows the principal known localities
of metallic minerals by means of representative symbols. It also gives the
value of metal production for the major districts and for the State. Roads
are indicated. This map was revised in May, 1946, and sells for 35c.

E. Nonmetallic Mineral Map of Arizona, 25x27 inches, similar to Map
D but devoted to nonmetallic minerals. This map sells for 35c.

F. Map of Arizona Mining Districts, 25x27 inches. This map consists of
a red overprint made on Map A and shows the principal mining districts
or mining localities by means of numerals and index. Roads are also
indicated. This map is sold for 35c.

G. Base Map of Arizona, 42x54 inches, similar to Map A but on a scale
of about 8 miles per inch. This map sells for 50c.

All communications should be addressed and remittances made payable
to the Arizona Bureau of Mines, University Station, Tucson, Arizona.


