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The crystal structure and extent of solid solution of geocronite
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Abstract

Geocronite (Pb”As.,,,Sb. +Se, 0< x 58), an isostructural Sb-bearing analog of jordanite,
is monoclinic, space group P2,/m with a = 8.963(2)A, b = 31.93(2)A, ¢ = 8.500(2)A and 8 = -
118.02(1)°. The asymmetric unit of geocronite contains three metal layers of four atoms each
at approximately y = 0.05, y = 0.15, and y = 0.25. Each of the three laycrs contains three Pb
and one semimetal (As or Sb) site. One of the Pb sites in the firsi layer is half occupied by
semimetals, Of the four As sites in the asymmetric unit of jordanite, only three can expand to
accommodate Sb in geocronite. These three expandable sites in the asymmetric unit account
for eight Sb atoms in the unit cell. One semimetal site in the asymmetric unit is unable to -
expand, and this site accounts for four As atoms in the unit cell. The exteat of Sb substitution
for As in geocronite is thus limited to an As/(As+Sb) value of 0.33.

Intreduction -

' Geocronite is one of 24 sulfosalt phases in the
PbS-As,Ss-Sb,Ss system. It is the most PbS-rich of
“the ternary. phases and occurs in many hydrothermal
deposits where Pb, As, and Sb mineralization is
~present. !
Geocronite is the Sb-bearing analog of jordanite,
Pb,sAs;2Se. Reported geocronite formulas vary
~ within the range of Pbzs_so(AS, Sb)iz_1:S4-4s (Doug-
 lass et al., 1954; Roland, 1968; Palache et al., 1944, p.
395-396). Complete Sb substitution for As in geocro-
nite has been reported as the mineral phase schulzite
(Palache et al., 1944, p. 396). However, the existence
of this mineral has not beén confirmed, and synthetic
~ studies (250°-650°C) (Roland,
Moh, 1970; Walia and Chang, 1973; Garvin, 1973;
Craig et al., 1973; Birnie, 1975) have shown that the
stable assemblage for the bulk composition corre-

sponding to pure Sb geocronite is galena (PbS) plus.

boulangerite (Pb;Sb,S;,). Furthermore, electron mi-
croprobe analysis of 120 geccronite samples from 14
localities has shown a range of Sb substitution for As

~ in 116 samples from an As/(As+Sb) value of 1.00
. (jordanite) to 0.31 (£0.02) (Birnie, 1975). There is a

concentration of analyses at 0. 33 and several equilib-

! Present address: Depanment of annh Sciences, Dartmouth
College, Hanover, New Hampshire 03755.

1968; Salanci and

963

rium pairs of geocronite (0.33) plus boulangerite
(0.00) were observed, indicating that this is the most
Sb-rich geocronite that can exist stably within the
pressure and tcmperature range represented by natu-
ral samples. Four analyses with As/(As+Sb) values
between 0.20 and 0.30 apparently resuit from Sb con-
tamination when probing a -ery fine-grained in-
timately intergrown aggregate of geocronite, bou-
langerite, and galena. Based on the ideal formula of
jordanite, Pb,As;;Ss (Ito and Nowacki, 1974),
geocronite may be assigned a formula . of
Pb,sAs,_:Sbs_xSe With 0< x <8. This compositional
range plots in PbS-As,S;-Sb,Ss composition space .
along the line with PbS/(As,Sb),S; = 4. 67

Jordanite. is monoclinic with space group P2,/m
(Douglass et al., 1954). Reflections with A and / even
are strong, indicative of a substructure with @, =

1/2 @, b = b, and cyuy = 1/2 c. The cell parameters
of jordanite are related to those of galena by a =
[110)gn, & = (10/3) [111]gn, and ¢ = [T01]g,. On these |
grounds, Wuensch and Nowacki (1966) proposed
t:-at the substructure of jordaite is basedona 2 X 2 -
X 10 array of PbS, octahcdra stacked along the b
axis. The close-packed array of sulfur atoms is inter- -
rupted at y = 0.25 and y = 0.75, where two sulfur -
layers directly. overlie one another, creating metal
sitesat y = 0.25and y = 0. 75 having mirror symme-
try and trigonal prismatic coordination with: sulfur.
This substructure model was based on an analysis
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