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New data on rasvumite and djerfisherite

Gnnnr.o K. CzAMANSKE, RTcHARD C. ERD

U.S. Geological Survey, Menlo Park, Caffirnia 94025

Mnrn N. Sororov,c. Merl G. Dosnovol'sKAyA AND MARGRET T. DMrrRrEvA

Academy of Sciences, Moscow, USSR

Abstract

Electron microprobe analyses and X-ray diffraction studies have shown the identity of ras-
vumite from a new occurrence at Coyote Peak, Humboldt County, California, and holotype
material from the Khibina massi-f, Kola Peninsula, USSR. The electron microprobe analyses
have established that the correct formula is KFe2S3 instead of K3FeeS,a, as originally pro-
posed. We compare new electron microprobe analyses of djerfisherite from the two localities
and show that these djerflsherites do not contain magneslum.

Introduction
The occurrence at Coyote Peak, Humboldt

County, California, of at least five unusual iron sul-
fide minerals containing essential potassium or so-
dium has led to a thorough review of the mineral
chemistry of such phases. Although three new alkali-
iron sulfide phases-KrFe,oS,o, NaFerSr.2HrO, and
NaFeSr'2HrO-have been found in the mafic alkalic
diatreme at Coyote Peak (Czamanske et al., 1977), in
this report we describe the discovery there of two
previously described minerals: rasvumite, KFerSr,
and djerfisherite, IqNa(Fe,Cu,Ni)roSr.C1.

The occurrence of rasvumite at Coyote Peak is
only the second reported, after that in the Khibina
massif in the USSR (Sokolova et al., 1970). Djer-
fisherite is a more widely known potassium-bearing
sulfide that has been found in meteorites (e.g., Fuchs,
1966), Tatnakh ore (Genkin et al., 1969), alkalic
rocks and pegmatites of the Khibina massif (Soko-
lova et al., l97l), Tazheran skarns (Konev et al.,
1972), Yakutian kimberlites (Dobrovol'skaya et al.,
1975), and South African kimberlites (Clarke et al.,
1977). Our report, and the progress it represents in
the understanding of these unusual minerals, has
been made possible by the generous exchange of
specimens, data, and ideas between the Russian and
American coauthors.

Rasvumite

Rasvumite was named and first described from the
Khibina massif, Kola Peninsula, USSR by Sokolova
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et al. (197O). X-ray difraction studies of the holotype
rasvumite from Khibina and of the newly discovered
material from Coyote Peak have established their
identity. Rasvumite from Coyote Peak is ortho-
rhombic, aspect C*c*; a: 9.035(l), b: ll.O22(l), c
: 5.426(l)A, V: 540.4(l)A'; cell contents, 4 KFerSr;
density : 3.035 g cm-' (calc); specific gravity, 3.1(l)
(meas). Study of Khibina and Coyote Peak minerals
by electron microprobe under identical conditions
has shown that rasvumite has the most constant com-
position of all known potassium-iron sulfide miner-
als and contains the least amount of other elements.
Typical analyses are presented in Table l.

An important conclusion of our study is that the
correct formula for rasvumite is KFerSr. Because ras-
vumite alters readily in the supergene environment,
we believe that the original wet-chemical analyses
that led to the proposed formula KrFerS,o were of al-
tered material from which the potassium had been
partly leached. Subsequent microprobe analyses of
Khibina rasvumite (Dobrovol'skaya et al., 1979)
proved that the potassium content of rasvumite falls
in the range of 14 to 16 weight percent K.

Table 2 presents X-ray powder-diffraction data for
the Coyote Peak rasvumite; the observed pattern is
essentially identical to that given by Sokolova et a/.
(1970) for the Khibina rasvumite. Note, however,
that the lines reported at 2.01, 1.949, 1.857, and,
1.799A for the rasvumite from Khibina do not ap-
pear in the pattern for this rasvumite from Coyote
Peak. Khibina'rasvumite is commonly intergrown
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Table l. Electron microprobe analyses of rasvumite (in weight
percent)r

Khibtna
u r n . t  u r n . z

Coyote Peak
crP-9 crP-133

Ideal.

KFe2S3

tion, and (3) the compound was analyzed in bulk.
Ion microprobe analysis for lithium by I. M. Steele
(written semmunication, 1978) has proved that lith-
ium at about the reported level is, indeed, uniformly
distributed within grains of djerfisherite-like phase.

The original structural determination for djerfishe-
rite (Dmitrieva and llyukhin, 1975) was based on
chemical data presented with the initial description
of material from the Khibina occurrence (Sokolova
et al., l97l). According to these data, location of an

Table2. X-ray powder-diffraction data for rasvumite from Coyote
Park, Humboldt County, California

I O . J

\ 5 . 2

3 8 . 0

4 4 . 8

37 .3

1 6 . 0

4 6 . 5

38.6

1 5 . 8

\ 5 . 2

3 8 . 9

,a  ,  +  O. I i l

4 5 . 0 : 0 . 2

. r o + r ' 2

Totalrrr_-99.5 9 8 . 9 99.9

r  Analyses nade at '10 and 15 kV on an ARL-EMX electron nicroprobe;

standards used {ere natural  biot i te containing 8.3 wtt  K and pure

Eynthet ic FeS, Data were corrected by tbe theoret ical  sch@e FRAME

(Yakowltz et aL, 19?3).  Cont inuing cooparisons su8gest that:

(1) the use of a biot l te and FRAIIE gives K contents for sul f ides Lhat

are about 0,2 wtt  hiSh at the 10-wtt  1eveL, and (2) the use of pure

FeS and FRAHE gj.ves S contents for K-Fe sulf ldes that are about I .0

f,tt lq.

rr  Bst lmted t lEi ts of eror for each analysis.

rrr  Cl,  Cu, }18, Na, and Ni have not been detected above the 0.0I f l t t

Ievel,  except that 0.06 wtt  Na is indicated for sdple CYP-g.

with djerfisherite and an unidentified copper-iron
sulfide phase, so these four lines may be due to such
impurities.

Djerfisherite

Typical analyses of Coyote Peak djerfisherite are
compared in Table 3 to analyses obtained under
identical conditions for Khibina djerfisherite and the
"djerfisherite-like" compound synthesized at Ar-
gonne National Laboratory (Mrazek and Battles,
1977; Tani, 1977). The djerfisherite formula,
IQNa(Fe,Cu,Ni)rnSr"C1, is based on structural studies
and chemical data for djerfisherites from several
known occunences (Dmitrieva et al., 1977).

of special importance is the fact that the Khibina
djerfisherite discussed by Sokolova et al. (1971) and
Dmitrieva and llyukhin (1975) is now shown to be
free of magnesium. Russian microprobe analyses
have also failed to confirm the presence of magne-
sium in the Khibina djerfisherite, and it is presumed
that the original wet-chemical analysis was on mate-
rial contaminated with a magnesium-bearing silicate.
Therefore, no natural djerfisherite analyzed to date
contains magnesium.

Knowing that magnesium is not a constituent of
djerfisherite, the senior author questioned the pres-
ence of 0.23 to 0.29 weight percent Li in the djer-
fisherite-like compound synthesized at Argonne Na-
tional Laboratory. Evidence for lithium within the
compound was considered desirable because: (l) the
compound was synthesized in a LiCl-KCl melt, (2)
LirFeS, and LirS are known products of the cell reac-

Calculatedr
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analysis of X-ray powder diffractlon data, using the

digltal conputer prograrn of Applenan and Evans (1973).
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Table 3. Electron microprobe analyses of djerfisherite (in weight
percent)+

Khlblna Coyote Peak Ar8onne
CYP-I33 CrP-134 DS-Ir  & RD21-22
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Na
MS
U U
N 1

cl

TotaI---100,24 99.  r8  100.05 I00 .0gr r r
t  Analyses and correct lons as ln Tabl.e I  except that K and S values

are averaSes between: (1.)  values obtalned by uslnS biot i te and pure

FeS as standards, and (2) values obtalned uslng natural  rasv@ite as a

presNed stolchlooetr lc standard. As sug8ested in footnotee to

Table I ,  these values di f fer by about 0.2 and 1.0 r t t ,  respect ively.

Fe values typlcal ly dl f fer by less than O.l  wtt .egardless of use of

FeS or rasvulte as standard. Addlt lonal standards used were: ( t )

synthet ic CuFeS2 for Cu, (2) crocldol l te contalnlnS t | .63 wtt  Na, ( j )

sodal l te contalning 6.82 wtl  Cl,  and (q) synthettc tsonosulf ide sol ld

solut lon contalnlnt 9.89 wtt  i l1.

ar Est l rated l lmlts of emor for each amlysls.
tr t  AlEo reported to contaln 0.23 to 0.29 wtf  Ll  and nine trace

e1@ents total lng 0.5I wtt .  (Mrazek and Batt les, I9?T; L. H. Fuchs,

personal co@unlcat lon, 1978).

Mg atom in position la of space Eroup Pm3m (i.e., at
the origin) seemed quite reasonable because of the
appropriate bond distance (Mg-S, 2.626A) and low
R factor (0.073).

Electron microprobe analyses have shown that, al-
though djerfisherite contains no magnesium, the so-
dium content approaches 0.8 Na atoms per unit cell
in djerfisherites from the Khibina massif and Coyote
Peak. Accordingly Na should be placed at the origin
position instead of Mg. This replacement should not
change the R factor significantly because ofthe close
similarity between the X-ray scattering factors for
Mg and Na, although the Na-S distance may be
somewhat short.

The origin position la or, by a shift in origin, the
body-centered position lD could be occupied by still
other atoms. For example, Tani (1977) assigned
Li to position lD in a djerfisherite-like compound,
Knl,iFeroSruCl. For iron-rich djerfisherite, the pres-
ence of octahedrally coordinated Fe at position la or
lb seems a reasonable hypothesis.
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