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Jet him at once leave the general outline, and by direct tests
confirm or deny his suspicion. If, for instance, when testing
for phosphorus the barium flame is seen, and the observer then
looks at the mineral again and suspects barite, then he should
test at once for sulphuric acid to affirm or negative his sus-
picion, without going through the form of testing for carbonic
acid. If sulphuric acid is absent, then let him take up the
scheme again where he left it, and test in regular order for car-
bonic acid.

By following these directions, the composition of a mineral,
or at least one acid and one base present, can quickly be found.
The question then arises, how many minerals can contain the
ingredients so far found, and in order to facilitate the search
for minerals containing certain elements, I have prepared
tables of minerals arranged according to the elements they
contain. " These tables contain under the heading of each ele-
ment a classification of all the minerals containing that ele-
ment, arranged primarily according to the acid ingredients, in
the order in which they would be found when following the
outline of procedure I have indicated. Under each acid, the
minerals are further classified according to the other con-
stituents which may be present, arranged in the order in which
they are most quickly and surely identified by blow-pipe tests,
followed by these minerals containing only the acid and the
base, or possibly containing some other ingredients not recog-
nizable by blow-pipe tests. Wherever, as often happens, a
list is obtained of several minerals containing exactly the same
ingredients, a small table of physical properties placed to the
right gives the means of distinguishing them apart. A sample
page is as follows:
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LECTURER’S TABLES (sample page).

Copper.

Physical Properties,

S‘lll/)/lales : Compositions, etc.

With Ph:
i Cl: Caracolite.

T
7 Fe: Beudantite.
* . Caledonite, linarite.
With Zn:
7 Al:  Aluminite (impure).
¥ Serpierite.
With Fe:

i Al:  Cyanotrichite.
* ¢ Phillipite, pisanite.
With U:
1 Ca: Uranochalcite.
* 1 Voglianite, johannite (H,O—j5 per cent.).
Zippeite (H,O—16 per cent.).

With Na: -
With K:
With Ca:
With ClI:
With H,O:

3 sk

It will be observed that, granting that the experimenter has
found sulphuric acid and copper, if he does not at once identify
the specimen by that information, his next step should be to
reduce with soda for lead and zinc; if lead is found, then tests
for chlorine or iron are in order, and if neither of these be
present, the mineral must be caledonite or linarite, which must
be told apart by reference to their physical properties. If the
reduction with soda has shown nothing, the bead test for iron
and uranium is in order. If these are absent, the flame test for
sodium, potassium and calcium is to be made, and if these are
absent, the special test for chlorine and then water. If none of
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these are present, the mineral will be found in the list following
the double asterisks, and distinguished in that list by its physi-
cal properties. (The names of these latter minerals, and the
physical properties, are omitted in this sample page for lack cf
space.)

It will be objected to this method that with minerals which
may contain small amounts of many ingredients their classifi-
cation will be very difficult. This is admitted, but by classify-
ing these minerals under each heading that they can possibly
come, as well as under that heading where they must invari-
ably come, the careful observer cannot fail to identify them,
no matter what known variety of composition they may
show.

The essential idea of this method of working is to use the
physical properties as suggestive or confirmatory—suggestive
on casual inspection of what the mineral may be, such sugges-
tion to be confirmed by chemical tests; confirmatory after a
determination by chemical tests. Conversely, the chemical
properties or composition are used as the true determinative
factors, to which the physical tests are subsidiary or confirma-
tory. Several years’ practical use in the mineralogy labora-
tory has demonstrated, as far as my experience goes, the supe-
riority of this method of determination, both in reliability and,
taking the average, in quickness.

[At the close of the lecture there was shown a portable
specific gravity hydrometer, made by Wood & Comer, of
Philadelphia, with especial reference to the use of the mineralo-
gist, and which gives rapidly and accurately the specific gravity
of pieces weighing not over 1 gram. Its use in the laboratory
work at Lehigh University has demonstrated this claim, and
shown that it meets the present need for a cheap, portable and
accurate instrument for determining specific gravities. ]
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