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PREFACE

TO THE SECOND ENGLISH EDITION

The present book will, with all probability, be the last edition revised by the author.
Therefore, he asks permission to give some more remarks than those which are to
a certain extent technical necessities for the preface of a textbook.

My books on oremicroscopy have obviously inspired many interested scientists to
investigate and to clear many questions. Certainly it turned out that not everything,
which I thought to have obtained by my work and which I explained, was in all details
correct. But that is a natural consequence of the progress in science. I, myself, have in
such cases often taken up these questions again ayd reexamined, with three different
results: _

1. My statements were simply wrong — due to very varied reasons — or they
could, many years ago, not be right due to the then imperfect methods and/or the
too sparse material. The latter refers e.g. to the distinction between valleriite and
mackinawite or to the complications in the system Ag—Sb between silver and dys-
crasite and many others. ' ;

2. Other cases show that nature is often much more complicated than we assumed.
One e~ ample are the Pb-Sb- or Pb-As-sulfosalts, where not only the actual com-
pounds turned out to be much more numerous than anybody expected, but also the
number of the components was greater. In addition — or perhaps in a certain opposi-
tion — there is now often an occurrence of solid solution with a broad spectrum of
different properties complicating the definitions as well as the clear descriptions.
Another problem is the “formula”, traditionally accepted to be stoichiometric, which
they are often not at all. Many members of the niccolite group, e.g. are marked by
the vacancy in “cation” sites, in the case of melonite varying between NiTe to NiTe,
— here apparently continuously — while in other cases — I doubt whether it is always
justified — to assume a sudden alteration of the stoichiometry with often rather unlikely
complicated members. One of these extreme cases is e.g. pyrrhotite. I hope, the reader
will understand when I am not willing to agree to the “trend” of some colleagues to
always create new names. Tiny splittings in the X-ray powder-diagrams can have
- essential meaning but it is not necessarily so.

A similar problem is the “anion deficiencies”, e.g. frequently occurring in minerals
of the sphalerite and wurtzite structures and their relatives, even when not due to
low partial pressure of S. To give a new name (or x names!) f¥r a high-temperature
chalcopytite, which became cubic with principally the same lattice, and having lost
a trace of S, and perhaps stabilized by a minimum content of Ni, is in my opinion
conipletely unnecessary and in the consequence dangerous. Just in this group there
exists a possibility of replacement or a further addition of other metal atoms as a result
2 Minerals
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of the very loosely packed ZnS lattice. Here we should not wonder, when as a result
‘the lattice is distorted from cubic to, tetragonal, to o’rhombic, to hexagonal etc.
and/or it shows variations in space groums or polytypes. We should try first — even
when we find it hard — to emphasize more the common properties of this group, and
also many other more than the differences, since small variations in composition can
go parallel with very distinct color deviations.

3. There is also a great number of new reports in literature, which apparently
contradict my data or really do. The author could, of course, neither investigate all
the deposits of the world, nor could he always get complete or in each case authentic
material of all minerals — however in the course of his long life he worked hard in order
to get at least a good general view. But it astonishes when the author is reproached
for oversights, e.g. when somebody states that sphalerite stars in chalcopyrite are
not a result of exsolution! I do not at all deny, that for one or the other reason these
stars may occur somehow in similar form. However that exsolution is the rule can be pro-
ved by correct observations from more than 1000 deposits and laboratory experiments
which can be carried out in a few hours! Some beginners put much more weight on
statistics of two observations rather than on conclusions drawn from reliable statistics
from 50 or 200! )

Some discrepancy may derive from the overestimation. of the experiment. — “Dar-
aus schlieBt er messerscharf, da8 nicht ist, was nicht sein darf” (From this he concludes
“knife-sharp” that something cannot be which ought not to be!) But, nevertheless,
it often is so! In dozens or perhaps hundreds of cases low-temperature compounds are
known, which experimentally do not occur at all or only at normally intolerably long
times of reaction. Vice versa, there are high-temperature minerals, which, in the experi-
ments are absolutely instable below a certain temperature, become durable by tiny addi-
.tions, and can also occur in nature. In metallurgy these are absolute trivialities. Ex-
pressions, such as “‘do not exist” should not be used at all, ““could not be proved experi-
mentally” only with the suggestion “in due time”, or “‘with the experimental appara-
tus which was at our disposal”. The author remembers a time when it was said that
pyrite “could not be produced experimentally”. But once you know how to make it,
it is not at all difficult to make pyrite! A long list of examples could be given.

The trend to give ‘“data’ which deliver foolproof right determinations has been
developed e.g. since MURDOCH, DAVY and FARNHAM and SHORT, who tried in vain to
get it by systematic etching, works now especially in two directions, indeed seeming
to be extremely easy to recommend to the experienced observer:

1. The determination of hardness, at first as scratching-harfdness (Talmage) and
polishing-hardness, now especially as micro-hardness because it seemed to lead to
quantitative accessible values.

2. The reflection-behaviour, already subjectively the most obvmus characteristic,
seems, regarding the modern hlghly developed methods, to be especially useful for
quantitative data.

But both disappointed! The difficulties are here not caused by the technique of
measurements but by the material itself: In the chemism where tiny, often almost
trace-liké components or likewise the pre-treatment can change the hardness complet-
ely. The same (in some cases at least) may happen very quickly with the reflection-
behavior. In the polishing-technique e.g. already polishing in water or oil, polishing
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under high or low pressure can cause varying micro-hardness but also the reflection
behavior (mostly by differently strong or quick tarnishing) can be influenced consider-
ably. The variability may also be caused by the difference between “‘real-crystal” and.
“idealcrystal”, where it results in various but not at the first glance always visible pro-
perties: in the hardness getting higher or lower (compare the behavior of technically
pure (99.5%) Zn with the so-called 5-nines Zn (99:9999%,). The reflectivity is mostly
higher the nearer it comes to the ideal crystal. If e.g. out of these reasons UyTEN-
BOGAARDT & BURKE give in their tables for a surely in hardness not strongly anisotro-
pic and besides that in its chemism rather simple mineral, such as rammelsbergite,
a Vicker’s-hardness of 368-1048, then this proves clearly that such statements are

_not very useful and that it is not possible to call them “quantitative”. A remark
“differs in surprisingly wide data limits”” would express much more. The figures of
the measurement values might be alright — but when from these a “‘mean” is taken,
this is really rather “risky”.

In the reflection behavior we have the same problem. The measurements can be
carried out much more accurately than they are significant for the object. We do not
know all reasons, why the values vary so strongly already in the same section with
excellent fresh polish and exactly the same method. Chances play perhaps the same
part as the natural pre-treatment (shearings, recrystallizations) or lattice deficiencies
or minute admixtures etc. When it is said from standards which have been used for
a long time (not any more), €.g. galena or pyrite, that they have always and every-
where the same reflectivity (of course, only as long as they were not distinctly tar-
nished) then this was surely a mild self-delusion. With ideal conditions, from the same
deposit and with material not being zoned, differences of 4 units in an intermediate
reflectivity, i.e. > 89, are not at all unusual. This seems to be small compared with
the hardness-values but concerns in this medium range minerals showing strongly
overlapping properties. Anyway, I think; the measurements of reflectivity may have

. a genuine chance in future if we compare statistical broadness (across the whole spec-
trum) — and if we are extremely careful! But today we are still very farfrom this goal.

For very uncommon minerals we should go again and again back to the powder-
diagram and the microprobe. However, these too have their tricks. I mention powder-
diagram on page 305, here only a few words on the microprobe. The microprobe or
the microsonde, as it was first named by its inventor CASTAING, has given many valu-
able results, sometimes it has simplified the work greatly, but in many cases also shown
that the facts are far more complicated than we at first assumed. — In spite of its
invaluability it should not be forgotten, that the careful visual microscopic observa-
tion is still the primary! First of all, we must observe, that there is something to be
seen at one place of the section, which is worthwhile for further investigation, then
we can work with the microprobe!

Cases like the discovery of wairauite, CoFe, having been found accidently during
the investigation of awaruite and without any suspicion microscopically will, due to
time and cost, remain rare exceptions. — Some publications of careful work with the
microprobe has only proved things which were already known to BERzELIUS and
~ Gustav Rosk some 150 or 120 years ago. On the other hand, there still remain many
things much more worthwhile to be investigated.

Now some remarks on literature. It seems to be surprising that my list of literature
still mentions very ancient papers. First of all, I think, that this is a matter of gratitude
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A. B. EpwaRDs, Parkside, Australia (1)
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G. FRIEDRICH, Aachen, Germany
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H. D. HoLLAND, Princeton, N.J.
H. E. Kapp, Toronto, Canada
H. Kosg, Auckland, New Zealand
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E. H. N10KEL, Ottawa, Canada (now Perth)
F. W. OsTERWALD, Denver, Colorado
U. PETERSEN, Cambridge, Mass. U.S.A.
G. M. Rapisics, Toronto, Canada
J. RIMsAITE, Ottawa, Canada
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R. A. ZiMMERMANN, Heidelberg, Germany

To all these gentlemen I owe rily sincere gratitude. Professor G. C. AMSTUTZ gave also
some suggestions for the new edition. My friend and old pupil, Professor A. EL Go-
RESY was 80 kind as to read the proofs with me and gave some helpful advices.




ABBREVIATIONS

-~

Abbreviations were avoided wherever possible, even despite the possibility of criticism.
For physical and a few crystallographic data the conventional symbols are, of course,
used. '

n, OT No, N, OT Ng — main indices of refraction in uniaxial crystals (ordinary and
extraordinary directions). :

oy Ny My, — main indices of refraction in biaxial crystals.

Ro, Rg, R, R, — reflectivity of uniaxial crystals. ‘ -

R,, R, R, — reflectivity for biaxial crystals (“grand, moyen, petit™!).

#, OF %o, %g — absorption index kappa.

# ‘ — cleavage, or cleavage after . . .

< — smaller than

> — larger than

~ — approximately or similar

= — similar, but somewhat larger

(%) — on the average (or diameter)
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