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Ansrnect
vein fillings in the King's Mountain pegmatite yield good eucryptite crystals with

a:13.4q[ ,  c :9.016+0.007 A, a:c: l :0.6684 (X-ray),  1:0.6685 (morph.) .  Bi t i ta i te had
a:8614, b:4.957,  c 7.603+0.022 A, B: t t+"  19.3 '  (X-ray) .  chemicar anaryses y ie lded
the formulas (LG.roNao.oo)Als.ss-Sro.o;Oza for eucryptite and Li:.roAl:.ooSia.szOrz.1.95HrO for
bikitaite.

INrnooucrroN

since its original description by Brush and Dana (1880) from Branch-
vil le, connecticut, eucryptite has been reported from only three other
localit ies. These are center strafford, New Hampshire; the Harding
Mine, Dixon, New Mexico (Mrose, 1953); and Bikita, Rhodesia (Hurl-
bfi, 1962). Bikitaite has been reported only from Bikita (Hurlbut, i957).
Both minerals have recently been found in l ithium-rich pegmatites at
King's n4ountain, North Carolina, where they occur sparingly as single
crystals in seams. Although the eucryptite crystals are much smaller
than those from Bikita, they are free-growing and many are compretely
bounded by crystal faces. The bikitaite, however, is deeplv etched and
gives poor morphological measurements. chemical analyses shows that
both minerals are of nearly ideal composition.

OccunnBNcB

A large opencut mine in a pegmatite swarm at King's Mountain, North
carolina is operated by the Foote Mineral company principalry for the
recovery of spodumene. The mining operation and the geology of the
locality have been described by Kesler (1961). The pegmatites, as much
as 2000 feet long and 200 feet thick, trending approximately north, and
dipping steeply and irregularly both east and west, are intruded into thin-
layered amphibolite and fine-grained mica schist. Diamond core drilling
indicates that although the bodies are approximately taburar, many are
complexly connected at depths of 100 to 500 feet.

The pegmatites show almost no zoning, and are remarkably uniform in
mineralogy and texture. occasional bodies of qtartz, a few tens of feet
Iong, with associated coarse spodumene and microcline may represent
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core segments. As a whole, the pegmatites are composed of about 41

p.r..ni microcline and albite feldspar, 32 percent qvartz, 20 percent

spodum"ne, 6 percent muscovite' and 1 percent other minerals (Kesler'

tbOt;. ffre concentration of spodumene is remarkable'

Minor fractures in the pegmatites contain qtartz, albite, rhodochrosite,

and a number of phosphatei, including apatite, vivianite and fairfieldite'

In several of these fractures bikitaite has been found in small amounts,

most notably in the large pegmatite exposed on the west side of the open

pit, on the 7ih level, at about 6N section (Kesler, 1961, Fig' 2)' The min-

..ui o..rr* primarily in intergrowths of bladed crystals, like jackstraws'

Albite, quuit", apatite, and fairfieldite are associated with it' Eucryptite

crystals and narrow vein fillings were found in a single fracture in the

sarrre pegmatite body, on the 8th level of the pit, near the 1ON section

(Kesler, 1961, Fig. 2). Associated minerals are albite, occasional small

*p.uy, of white fairfieldite, and rare, sharp quartz crystals' The associa-

Fro. 1. Eucryptite, King's Mountain North Carolina'

tion of quartz and eucryptite, without bikitaite, indicates that these two

minerali are co-stable' The veins of both eucryptite and bikitaite are

small and have yielded only a limited number of specimens'

Cnvsrnr,roceaPnv

Ewcryptite. Although some of the free-growing eucryptite crystals are as

*.,.h u.5 mm in maximum dimension, most are smaller, measuring only

ance.
Eight crystals were measured on the two-circle goniometer all of which

showed the forms illustrated. in Figure 11 namely, c[0O01] , m llO1O1 ,

r  f 1 0 1 1 1 ,  s  [ 0 1 1 2 1 ,  I  { 1 0 T 4 } , y  \ t Z S Z l .  I n  a d d i t i o n  [ 1 1 2 0 1  i s p r e s e n t  o n

some crystals. Although not as well developed nor as uniform, these same

forms were al.o ,epoit"d on eucryptite crystals from Bikita (Hurlbut'
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Bikitaite. The bikitaite crystals have a braded habit elongated on [010]
and range in length from less than one mm to over thirty mm. They are
colorless and transparent and bear a striking resemblance to those from
the original locality described by Hurlbut (195g) in that the faces parallel
to the length are of high quality but the ends are deeply etched. of ten

Tesrn 1. oprrcar. Pnopnntrrs a*o Spncu'tc Gpnv*v or Eucnvprtro ,q.ro Brxrrattn

Eucryptite Bikitaite

1 .
@ D : 1 . 5 7 2 + O  O 0 l
ea :1  587

opt . (+ )
Specific gravity:
(meas. )  2 .666+0 005
(calc.) 2.654

2 .
1 .572+0 .001
1 .586
(+)

2.657
2.661

1 .
q : 1 . 5 0 9 + 0 . 0 0 1
p:1  520
^ . - 1  < 4 1

o p t . ( - )
2Y :45o
Disp.  r (z
Orient. X/p:29o
Specific gravity:
(meas . )  2 .300+0 .005
(calc.) 2 .293

2 .
1 .510+0 .001
1  q t r

1 . 5 2 3
( - )
450
r < a
X \c:28"

2 . 3 4 + 0 . 0 4
2 . 2 9

1. King's Mountain, North Carolina.
2. Bikita, Rhodesia. Eucryptite, Hurlbut (1962); bikitaite, Hurlbut (1957).

crystals examined on the two-circle goniometer reflections were obtained
from terminal faces on only one. Although poor, they were of sufficient
quality- to identify the faces as belonging to {010}, and the new forms
{011} and [  121] .  X{ost  of  the crysta ls  are f la t tened,  some on {001} and
others on {101}, a form not found on Bikita cr),stals. other forms present
on  a l l c r ys ta l sa re  {001 } ,  { 100 } ,  1 tO t1  and  {ZOt } .

Oprrcar Pnopnnrrgs
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Mountain and from Bikita (Table 1) are closely similar' The specific

gravities of eucryptite and bikitaite as determined on the Berman

Balance are also given in Table 1.

UlTrr-CBr,r, DrnBNsroxs

X-ray diffraction data for eucryptite and bikitaite were obtained with

Cu/Ni radiation using a 114.59 mm-diameter camera with the Wilson

(assymetric) mounting to correct for film shrinkage. Unit-cell dimensions

for the two minerals were refined from these data by the least-squares

computer program of Evans et al. (1963). The refined cell dimensions for

eucryptite are a:13.490 ft, c:9.016 A wittr an average standard error

of 0.007 A. fne axial ratio, aic:I:0.6684. is in excellent agreement with

the morphological axial ratiol agreement is less good with the values for

synthetic eucr-vptite, a:t3.476, c:9.003, given by Stewart (1960) with

axia l  rat io ,  a;  c :  l :0 .6681.
For bikitaite the refined cell dimensions are a:8.614 A', b:+.057 h,

c:7.603 A. o: l l lo !9.3', with an average standard error of 0.022 A.

These values agree very wel l  wi th the a:8.611,  b:4.960,  c :7.610,
g:114" 26' given for Bikita material by Phinney and Stewarl (1961).

CnBursrnv

A new chemical analysis of bikitaite from King's Mountain (USNM

120225) was made on crystals that microscopic examination showed to be

free of impurities. Since free crystals of eucryptite were very limited, the

chemical analysis was carried out on the more abundant material inter-

grown with albite and quartz. A portion of a vein (USNM 120179) was

crushed (-25+60 mesh), and eucryptite grains hand picked under a

Taern 2. Cunurc.tr, o"*"i.:_"rl?"^?Yfi;r rpou Krmc's Mouxrerx,

(Li) s .80
(Na) .06
(AD s 98
(si) 6.0s

Luo
Nato
AlzOr
Sio:

11 45
. 2 6

+0.28

1 1  . 4 5
26

40. 30
47 .99

99.96 100.00

1 Joseph A. Neien, Analyst.

2. Analysis recalculated to lo0116.

3. Formula content on basis of 24 oxygens: (Lir soNa 5) A15 esSi6 sO:r
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Tenr,n 3. Cnrurcar- ANar,vsrs or Btxrrarrr rnou KtNc's MouNrerN,
Nonrn Cenor,rNe,

(Li)
(Al)
(Sil

Ltzo
AlzOt
Sio:
HtO

7 . 7 1
25 09
5 8 . 6 3
L62

7 . 7 r
25 .08
58 60
8  . 6 1

2 . 1 0
2 . 0 0
s 9 7
1  . 9 5

100.05 r00.00

1 Joseph A. Nelen, Analyst.
2. Analysis recalculated to 1007o.
3. l'ormula content on basis of 12 oxygens: Li2 10A12.00Sii sOr: 1.95H:c

stereoscopic microscope. The pink fluorescence of eucryptite under short
wave ultraviolet l ight enabies one to distinguish it easil l. from other min
erals.

Lithium and sodium were analyzed flamephotometricall)' on 30 mg of
eucryptite and 100 mg of bikitaite. Sil icon and aluminum were deter-
mined on 100 milligram (eucryptite) and 200 milligram (bikitaite) sam-
ples using standard silicate-analysis techniques. Water in bikitaite was
determined by the Penfield technique on a sample of 200 mg.

The analytical results given in Tables 2 and 3 indicate a high purity of
the minerals. Semiquantitative spectrographic analysisl showed no ele-
ments, other than those found by wet analysis, present in significant
amounts. Both analyses give molecular proportions verv close to the
theoretical values for "pure" materials, closer than those derived from
previously reported analyses of either mineral (Hurlbut, 1957 , 1962). For
eucryptite, assuming 24 oxygens, the analysis f ields the formula:
(Li5.36Na6 66)AI5 esSi6.650z+; the bikitaite analysis, assuming 12 oxygens,
yields the formula: Li2.10Al2.00SL e2012.1.95 H2O.

AcxNowt,rncnlmNrs

Daniel Appleman, U.S G S., Washington, ran the unit cell refinements. Sam Davis
of Bakersville, N.C., K.C. Brannock of Kingsport, Tenn., and Jack Eaker of King,s
Mountain, N.C., supplied some of the specimens Part of this rvork rvas done while the
senior author was a National Academy of sciences-National Research council post-
doctoral research associate at the Department of Mineral Sciences, Smithsonian Institu-
tion.

I Semiquantitative spectrographic anal)'ses made by W. B. Crandell of the U.S.
Geological Survey sho'wed for eucryptite: Fe 0.05, Mg 0 00, Ca 0.007, Mn 0.005, Be 0.0005,
Cu 0.00015, Ga0.02; and for bikitaite: Ca 00007, Na 0.05, Mn 0.001, Ga 0.007.
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