
electron microprobe analysis and for helpful advice on several points'

C. Frondel, 1. n. Schuir"., f '  l t. BelI, and C' W' Burnham made helpful

comments on the 11urr.r..ript. The work done at Harvard was supported

by the Committee on E*pe.imental Geology and Geophysics' Use of the

Hu. . rurdComputat ionCenterwi ththeaidofNat ionalScienceFounda-
tion grant number GP-2723 is appreciated' The author received financial

supp"ort from the Societv of Fellows of Harvard University'
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X-RAY CRYSTALLOGRAPHY OF RINKITE

Gr-euco Gotter lr, I st'ituto d'i M iner alo gio d'ell' U nitter sitd'

Modena, ItolY'

INrnouucrroN

The name rinkite was proposed by Lorenzen (1884) for a mineral found

at Kangerclluarssuk, Gri.ttiu"d' From the beginning' the symmetry of

r i nk i t ewasve rycon t rove rs ia l . Lo renzen (1ss4 )desc r i bed i t asmono .
clinic with

a:b:c; :  I '569: , t ;o .292 0 :88"47' ,

Optical axial plane normal to (010), c["v:7'5o' Frequent polysynthetic

i*i.t tu^.ttue (100). Zambonini (lg2l) did not find these twin lamellae'

ancl stated that cAt:0o or, at the most,0'5o' Gordon (1924) obtained
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a : 78.47 b : 5.67 d: 2.46 (kX)

"Zambonini cannot find the twin lamellae recorded by Lorenzen, which must be saidto be very strange, as according to my experience they occur in great quantities irr everysection. In opposition to the obliquity of exlinction of i rr., recordeJ by Lorenzen in sections

ftc. 1. Precession Da (zero la1,er) of rinkite. Zr_{rltered, Mo radiation.
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Frc. 2 Precession c6 (zero layer) of rinkite. Zr filtered, Mo radiation.

parallel with (010), Zambonini only finds a very small obliquity c.0.5', which more or less

corresponds with what I have observed; the obliquity of the extinction it would in reality

be very difficult to demonstrate without the twin lamellae, which make them extremely

distinct".

So, it is clear that rinkite is pseudo-orthorhombic also from an optical

point of view.
Slepnev (1957) claims rinkite to be monoclinic with

a : 7 8 . 5 2  h : 5 . 7 1  c : 7 . 4 6 ( A l  A : 9 1 " 3 o '  o r  9 2 o

Sahama and Hytdnen (1957) shif t r inkite to tricl inic symmetry with

o : 1 8 . 5 1  b  : 5 &  c : 7 . + 5  ( ] r )

a  : 9 0 o 0 : 1 0 1 o  t = 9 1 "

(Here b and d of Sahama and Hytcinen are interchanged).

The lattice constants and the symmetry of rinkite seem to be rather

variable in space and time. I wanted to resolve its structure and planned

intensity measurements but was unable to index my Weissenberg pic-
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tttres either with slepnev's or with sahama zrnd Hytcinen's constants, so
it was necessary to start anew.

ExpsnrMBNrar

Rinkite from Kangerdluarssuk, kindly lent by Naturhistoriska
Rijksmuseet, Stockholm, (Specimen n.94:0075, the same used by
sahama and Hytdnen) has been r-rayed with Zr-firtered n{o-radiation on
a Buerger precession retigraph, with corni and Gottardi (1964) moriif ica-
tions- The following photographs have been taken with a tiny (100)
lamel la (150X 150X30 microns)  :
Precession ad, zero and second layer
Precession b4, zero and first layer
Precession cd, zero a.nd first layer

The exact meanings of a6 ba ca will be explained later on.
It is best to describe the rinkite units cell in two steps:
1) rf lve consider only strong reflections, or normar exposure fi1ms, rinkite appears to be

orthorhombic with:

ao :  18.46 *  0.04 bo :  5.66 + 0.01 co :  3.72 + 0.01 (A)

(o for orthorhombic)

2) rf weak reflections also are taken into consideration, or if long exposure films are
examined, rinkite is monoclinic with b as unicue axis.

metry mm and in the (hk1) photograph plane symmetry m. So rinkite is
definitely monoclinic. Space group p 21/ m or p 21.

These results exclude the possibil i ty of a (100) porysynthetic twin hav-
ing been r-rayed: such a twin would always exhibit orthorhombic sym-
metry in  r - ray f i lms.

Figure 3 suggests three possibil i t ies of choosing new axes suitable to
index all reflections:

1) To double both a. and co; the new constants would be then:

a4* : lan* ba* : bo* c4x : $cn* 0a* : 90o
a . :  2 a n :  3 6 . 9 2  b " : 6 0 :  5 . 6 6  c _ :  2 c s : 1 . 4 4  6 )  A . : 9 O "

(d for doubly primitive monoclinic cell)
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Fro. 3. Schematic drawing of the (h0l) layer of the reciprocal lattice of rinkite, showing

the positions of strong and weak reflections, and the difierent ways oI choosing a* znd' c*

axes.

Space group: BTtfm or B2t

2) To choose a monoclinic cell with

dmrx : cox b-rx : bo* c-r* : *co* * *co* 9-r* : 90o - arctg (co/ao)

cml : o0 t c0 b^, : bo cmr: 2co F*r : 90o + arctg (co/al)

(m1 for primitive monoclinic cell of type 1)

c*r : 18.83 b-r : 5.66 c-r : 7.44 (A) 9n: lolo22'
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Space group P 2r/m or P 2,
3) To choose a monoclinic cell with

am2a : Q0 b^z* : - bo* c-z* :

Q n z :  Q o  -  C o  b ^ z :  -  b o

Lao* - *cr* g*z* : 0-r*
- 2co A^z - 0^tCm2 :

(rz2 for primitive monoclinic cell or type 2)

Unit cell dimensions and space group: as above

The two monoclinic cells of type 1 and 2 can be distinguished only with
intensity considerations. Reflections (505) and (505) (doubly primitive
reference) are suitable for this purpose.

r propose that with reference to the doubly primitive monoclinic cell,
the st ronger has the index (505) ,  the weaker t .5OS) ; in  uni tary monocl in ic
reference of type 1 the stronger has the index (005), the weaker (505)-

9,^t
oa-9^e

Fro.4. Schematic drawing of the (010) direct lattice plane, showing the difierent ways
of choosing the o and c axes.

the latter indices being reversed in unitary monoclinic reference of Lype 2.
Fig. 4 is a drawing of the different direct lattices. The smallest unit cells

A complete structure determination is in progress in our rnstitute. This
research was supported financialry by centro Nazionale di cristallo-
grafia del C.N.R., Roma.
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MACKINAWITE FROM THE WITWATERSRAND CONGLOMERATES

n{exnnnp Scnrorowsrr AND JoACHTM OTTEMANN'

Department of Mineralogy, Uniaersity oJ

Heid,elberg, Germany.

IsrnolucrroN

strand, 1870), it has been lately separated from the latter, since the
,,valleriite"-type has proved to consist of two distinct mineral phases'

ties, however, it is in most cases possible to separate them without diffi-

culty in polished section. Chamberlain and Defabio (1965) have tabu-

latei cerlain optical and physical properties which help to serve as dis-

tinguishing features.

Mrcnoscoprc PHYSTocRAPHY AND CHsurcar, ColrposrrroN

In the course of an ore-microscopic investigation of Witwatersrand

gold conglomerates from the Orange Free State goldfield (South Africa)


