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Schoonerite: its atomic arrangement

ANTHONY R, KaMmpr!

Department of the Geophysical Sciences
The University of Chicago
Chicago, lllinois 60637

Abstract

Schoonerite, ZnMn?  Fe}" Fe* - (OH),(H,0),(POy);- 2H,0. orthorhombic. a 11.119(4). b

5546(11), ¢ 6.437(3) A, Pmab, Z =

4. is one of several structurally-related phosphate

minerals having axial vepeats approximating 6.4 A. The structure was solved by Patterson
and Fourier syntheses, and least-squares refinement converged to R(hkl) = 0.085 for 897

nonequivalent reflections.

Edge-sharing Fe? -0 octahedral chains join by sharing corners with Fe®- -0 octahedra and
[PO,] tetrahedra forming a sheet paralle! to {010}, To this sheet are linked additional [PO,]
tetrahedra, [MnOy] octahedra and [ZnO;] polvhedra. The resultant slebs are joined in the b
direction by a network of hydrogen bonds only. Interlayer water molecules contribute to this

hvdrogen bond network.

Average interatomic distances are © Fe? (1)-0 2.12 A, % Fe?* (2)-0 2.15. ¢ Fe¥- (2)-0 2.00.
*Mn?2 -0 2.16, *Zn-0 2.09, * P(1)-O 1.34, and *P(2)-O 1.54.

Introduction
In the preceding paper. Moore and. Kampf
(1977) described the new species. schoonerite,

ZnMn* Fej Fe* (OH),(H,0),(PO,);-2H,0. Z = 4.
from the Palermo No. | pegmatite in North Groton.
New Hampshire. Although this species is rather
widely distributed at Palermo, it occurs only spar-
ingly as sprays of small, thin. feathery crystals in
pockets and on fracture surfaces. A water determina-
tion was deemed unfeasible due to the difficulty in
obhtaining a sufficient quantity of pure material. The
determination of the crystal structure of schoonerite
was considered the best method for obtaining an
accurate measure of its water content and for charac-
terizing its rather complex crystal chemistry.
Besides wccomplishing these ends. the crystal struc-
ture determination revealed a close similarity be-
tween the structures of schoonerite and montgom-
ervite, and in addition showed that schoonerite
possesses octahedral and tetrahedral clusters locally
similar to those in elmsteadite and melonjosephite.

Experimental

Good single crystals of schoonerite are exceedingly
rare. and such crystals large enough for structure

P Present address: Geology-=Mineralogy Section, Los Angeles
County Musecum of Natural History, 900 Exposition Blvd.. Los
Angeles, California 90007,
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analysis seemed for quite some time nonexistent. The
crystal chosen. a thin rectangular tablet measuring
0.32X0.01X0.08 mm along the three crvstallographic
axes, was mounted with the a axis parallel to the ¢
axis on a Picker automated diffractometer. The in-
tensities of 2383 reflections (maximum 20 = 43°)
were gathered. utilizing graphite-monochromatized
MoA« radiation. A rather large mosaic spread neces-
sitated wide half-angle scans of 1.0° with a scan rate
of 2.0°/minute. Twenty-second background counting
times were used on either side of each reflection. The
least-squares refinement of 30 reference reflections
(20 = 20-30°) vielded cell constants. @ 11.119(4). &
25.546(11). and ¢ 6.437(3) A. Systematic extinctions
were consistent with either of the space groups Plab
or Pmab.

The measured intensities were corrected for ab-
sorption using the Gaussian integral method de-
scribed by Burnham (1966). The data were processed
by conventional computational procedures. After av-
eraging symmetry-cquivalent reflections and rejecting
all 1(hkly < 3o [I(hKD)]. 897 independent data were
available for the ensuing analvsis.

Solution and refinement of the structure

The Patterson map. P(uew). revealed strong vector
concentrations at the levels « = 0. s, and > in-

dicating that the twenty heavy atoms (Fe, Mn, Zn) in
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