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o Abstraét :

- The crystallization sequence and metasomatic alteration of spodumene (LiAlISi,0g),

montebrasite (LiAIPO4(OH,F)), and lithiophilite (Li(Mn,Fe)POy) are described for nine

zoned lithium pegmatites in the White Picacho district, Arizona. The observed crystalliza-

tion trends suggest a progressive increase in the activities of lithium species (spodumene

follows ‘microcline as the principal alkali aluminosilicate), as well as an increase in the

activities of the acidic volatiles phosphorus and fluorine (montebrasite succeeds spodu- 5 ' e .
mene as the stable primary lithium phase). Much of the lithiophilite occurs with columbite, L
apatite, beryl, zircon, and tourmaline in cleavelandite complexes that formed in part at the -

expense of quartz-spodumene pegmatite. Fracture-controlled pseudomorphic alteration of

~ the primary lithium minerals is widespread and apparently is the result of subsolidus
reactions with residual pegmatitic fluids. Spodumene has been replaced by eucryptite,
albite, and micas. Alteration products of montebrasite include low-fluorine secondary
montebrasite, crandallite (tentative), hydroxylapatite, muscovite, brazilianite, augelite
(tentative), scorzalite, kulanite, wyllieite, and carbonate-apatite. Secondary phases identi-

" fied in altered lithiophilite include hureaulite,

triploidite, eosphorite, robertsite, fillowite,

‘}vyllieitc, dickinsonite, fairfieldite, Mn-chlorapatite, and rhodochrosite. Initial subsolidus
metasomatism of the lithium minerals took place in an alkaline environment, as evidenced

: by albitization of spodumene and calcium me

tasomatism of the phosphates. The formation

- of secondary micas in spodumene, montebrasite, tourmaline, and much feldspar reflects a
change from alkaline to relatively acidic postmagmatic fluids, as (K +H)-metasomatism

~ produced greisen-like or sericitic alteration. T

he abundance of minerals containing Li, Be,

 Mn, Nb, Ta, and Bi indicate that these pegmatites originated from a highly differentiated
granitic source. These pegmatites were not fluorine-rich, as evidenced by the low fluorine -

* contents of primary and secondary montebra
_ and by the absence of topaz and the rarity o

Introduction

" The White Picacho pegmatite district lies near the
_ southeast end of the Arizona pegmatite belt (Jahns,
. 1952; see Fig. 1). The district, which is located
 mostly on the Red Picacho 7.5’ topographic quad-
~ rangle map (U.S. Geological Survey, 1964), con-

" tains several hundred pegmatites. These pegmatites
intrude low- to medium-grade Precambrian schists,

gneisses, and amphibolites that Jahns (1952) tenta-
tively correlated with the Yavapai Series in the

" Jerome and Prescott areas (Jagger and Palache,

1905; Anderson et al., 1971). The pegmatites are

'Present address: Géophysical Laboratory. 2801 Upton Street,
N.W.. Washington, D.C. 20008. i :
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site, by the formation of OH- and Cl-apatites,
f lepidolite, triplite, and fluorite.

also Precambrian (Laughlin, 1969), although a pre- :

cise age has not been established.
! Only nine lithium pegmatites have been identified
in the district. Most of ‘hese were mapped and

described by R. H. Jahns (1952), and his work

provided a foundation for subsequent studies by us
(Burt, London, and Smith, 1977; London, Bandy, -

_and Kealy, 1978; London and Burt, 1978; London,

1979). At present, most of Jahns’ maps are still
usable, inasmuch as only minor mining and devel-
opment have been carried out in the district over
the past thirty years. Additional maps of the region
and of the pegmatites are available in London and
Burt (1978) and in London (1979).

In the White Picacho pegmatites, as at many



b'r The standards used were apatite for Ca and P, oliVine for Fe and-

» 508

APPENDIXrl. ELECTROW MICROPROBE ANALYSES OF PHOSPHATES AND CAR—'

| BONATES FROM THE WHITE PICACHO PEGMATITES ARIZONA

:‘Representative'analvses'of most White Picacho phosphates (primary
and secondarv) and secondary carbonates are listed below
;cfAnal\ses (l) through (4) were nerformed on a Cameca MS- 46 electron
f'mlcroprobe in the Center for Solid State SCience, Arizona State
:'UniverSitv These analyses nere conducted using a beam voltage
dr»of lS kV, a sample current of 30 nA, and a beam diameter .of 2 .
‘jmicrons ¢ Fach spot was analyzed for#20 seconds of counting;time.‘

Y
14

and rhodonite-for Mn.' Count data were reduced and corrected

3

by the Heinrich Frame 3P program,(Heinrich‘et al,31972).: - The b Lo g
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 remaining analyses were obtained on an ARL-SEMQ electron microprobe

; in'the Division of Mineralogy, Smithsonian Institution, Washington,

| MD.’C. Ind1v1dual analyses were counted for 10 seconds at a beam

af voltage of 15 kV a sample current of 25 nA, and a beam diameter of
2. microns; The standards were‘omphac1te for . Si,;zAlL; Fe, and Mg; ’
'hornblende for Sl, Al Fe, Mg,~Ca, and K;'apatitevfor Ca and P;
‘idmancanite for Mn, anorthoclase for Na and Al; and ben1t01te for :
Bat: The data were corrected and reduced u51ng standard background
and Bence-Albee correction factorsf(Albee andvRay, 1970). Eachv‘
analysis:reported below represents an ayerage across Six analyzed

spots in an individual grain.
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