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FLUOBORITE FROM CRESTMORE, CALIFORNIA

E. R. SncNrr AND C. J. LaNcucrr, Diaision of Building Research,

C o mm o nw e al th S ci entif, c and' I n d.u s tr i al Re s e ar c Jt O r gamiz ati o n,
Melbourne, Auslralio.

INrnopucrroN

The thermally metamorphosed impure l imestones at Crestmore, Cali-

fornia, are well known for the wealth of minerals found in them (Nlurdoch

and Webb, 1948). Among specimens collected by one of us (E'R.S.) dur-

ing an excursion to Crestmore quarries in 1958 was a dolomitic marble

containing numerous prismatic crystals up to 5 mm by 1 mm in size' Thin

sections of the rock showed the presence of two non-carbonate minerals.

One was the new mineral wightmanite (ltlurdoch, 1962), and the other

occurred as somewhat poikiloblastic crystals which were first taken to be

scapolite. Some basal sections, however, appeared to be hexagonal rather

than tetragonal (Fig. 1), and more detailed optical and r-ray examination

identif ied the material as fluoborite. It comprised about one per cent of

the rock sample.

Cupurcer. CouposrrroN

An analysis of the Crestmore material is given in Table 1. Two samples,

each of approximately 0.1 gram, were separated from two apparently

identical rock fragments by dissolving the carbonate mineral in 10 per

cent hydrochloric acid followed by centrifuging the residue in bromoform,

in which the fluoborite just sank.
The first sample was almost completely free from contaminating ma-

terials. Fluorine and boron were determined on this at the C.S.I.R.O'

Micro-Analytical Laboratory, Melbourne, Australia. The second sample
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Frc. 1. Basal section of poikiloblastic crystal of fluoborite in dolomite marble from Crest-

more, California. Scale line repesents 0.1 mm.

contained inclusions of prismatic crystals of higher refractive index.
Extra l ines in the r-ray powder photograph of this sample identif ied the
contaminant as a member of the humite group. Magnesia was determined
on this sample by EDTA titration on the residue after evaporation with
sulfuric acid. The silica figure was obtained by hydrofluoric-sulfuric acid
evaporation of a similar residue, and may thus be somewhat low. Insuffi-
cient material was available for a reliable direct water determination; the
figure given in the analysis is that calculated from the fluorine content,
after allowing for the sil ica which was calculated as humite.

Loss on ignition was 16.5 per cent. If this is assumed to be HsBOa, the

Tasln 1. CouposrnoN aNo Oprtc,lr, Pnopattrns or Fr-uoeonrto
lnou Cnnsruonr, C.q.r-monNtl
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Frc. 2. A. Variation of refractive indices with cornposition of fluoborites.
B. Plot of refractive index of ordinary ray against birefringence.

l-Nocera, Italy. (Brisi and Eitel, 1957) 4-Sterling Hill, N. J. (Bauer and Berman,
192e)

2-Seilibin, Malaya. (Johnston and Tilley, S-Chosen, Manchuria. (Watanabe, 1939)
1e4o) 6 l

3-Pitkiiranta, Finland. (Eskola and Ju- f Broadford, Skye (Tilley, 1951)
urinen, 1952) 7 I

9 -
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Tlrrt 2. X-nlv Powlnn DrlrnecrroN Dera lon Fr-uononrrn
rnou Cnnsruonn, Cnr,rlonNre

(CuK o radiation, ),:1.5418 A, focussing transmission camera of 114.6 mm diameter)

hkl d calc. A d obs. A
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8-Sterling Hill, N. J. (Palache, 1935
quoted in Schaller, 1942)

9-Qu6rigut, France. (Struwe, 1957-8)

lO-Lincoln County, Nev. (Gillson and

Shannon, 1925)

1 l-Norberg, Sweden. (Geiier, 1927)

l2-Crestmore, Calif. (This paper).
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equivalent water content would be 7.1 per cent, which is of the same
order as that calculated from the fluorine conrenr.

The composition of the fluoborite, calculating silica as a humite mineral
with 58 per cent ItIgO, is thus close to 48 per cent of the hydroxyl end-
member.

Orrrcer PnoprnrrBs

Optical properties of the Crestmore sample are given in Table 1. Re-
fractive indices were determined by the immersion method using sodium
light. Indices of l iquids were checked during the determinations by a
Hilger refractometer.

The optical properties of fluoborites described in the literature have
been plotted in Fig. 2. " A" shows the variation of refractive indices with
composition. The Crestmore fluoborite appears to have rather high re-
fractive indices but no explanation can be offered for this at present. ,,B,,

shows a plot of the refractive index of the ordinary ray against the bire-
fringence. There is a strong non-linearity in the change of the latter prop-
erty with the refractive index, the break occurring in the region of com-
position of 50 per cent of each end member. This may also be related to
the possible discontinuity in cell dimensions near this composition.

X-n,ly nere

X-ray powder patterns were prepared with a focussing transmission
camera ol 1t4.6 mm diameter and CuK" radiation monochromatizedby a
qttartz focussing reflector. An average of measurements obtained from
two fi lms standardized against aAlzOe is given in Table 2. The Swanson
and Fuyat (1953) determination of the aAlzOs cell size has been used. The
hexagonal f luoborite cell of dimensions o:8.924 A and c:3.IIS A gives
good agreement between observed and calculated d values for a wide
range of reflections.

Takeuchi (1950) determined the structure of f luoborite on material
from the type locality (Tallgruvan, Norberg District, Sweden) and de-
termined the following cell constants: o: 9.06 t 0.02 A and c: 3.06 f 0.01
A. These, together with the cell constants of the fluorine end-member
(Brisi and Eitel, 1957) are plotted against composition in Fig. 2. An in-
crease of the a dimension with replacement of F by OH is indicated, while
the c dimension shows litt le change, which is in agreement with the struc-
ture proposed by Takeuchi.
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LEONHARDITE AND LAUMONTITE IN DIABASE
FROM DILLSBURG, PENNS\'LVANIAI

Davrs M. Lerneu, Pennsylaani.a Geological Survey,
H arr i sbur g, P e nn sylaanio.

INrnonucrroN

A detailed survey of the laumontite-leonhardite relation was presented

by Coombs (1952) and subsequently incorporated into the ASTM e-ray
powder data file. The principal difierence between the two minerals is a
variation in hydration from the full hydrated laumontite to less hydrous

1 Published by permission of the State Geologist, Pennsylvania Geological Survey.
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