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Averages of measured angles of meyerhofferite.

Number of
Form, . measure- ¢ p
ments,

o . 7/ © /

af{100}. oo O i 26 93 12 90 00
m{110} .. ... e 19 54 15 90 00
M{T0) . i 181 129 49 90 00
2 1) e .- 9 94 01 38 35
281 8| ~-87 00 50 22
B 1 M 9 47 34 46 b4

The values obtained are as follows:

x/y=—0.2049 from ¢{101} and y{I01}.
7/y=—0.2085 from y{I01} and p{111}.
¥,=0.0036 from ¢{101} and y{101}.
2’0=1.0005 from ¢{103}, y{101}, and p{111}.
q',=0.7769 from p{111}.

¢,=0.7761 from value of p’, and qzz (prisms).
: ’
Z’%=1.2940 from ¢{101}, {101}, and p{111}.

[}
g,i=1.2870 from m{110} and M{110}.
v 0=93° 12/ from a{100}.
v =93° 14’ from m{110} and M{110}. .

The elements obtained from the average of these values, with their
proper weights, are shown in the following table. The figures given
were not obtained by arbitrarily assuming certain values as correct,
but by averaging all the available results obtained directly from the
measurements. It will be found, therefore, that the angles calcu-
lated from these elements are not the same as those with which the
determinations originally started but vary slightly therefrom.

Axial elements of meyerhofferite.

Projection elements. Polar elements. Linear elements.
o =—0. 2067 - po=0.9798 a,=1.0222
Vo= 0.0036 go=0.7602 bo=1. 2902
.= 1.0005 ro= 1 c,=1
o= 0.7763 = 89°48’ a=0.7923

v= 93°13 p= 101° 41/ b=1. 0000
h= 1 v= 93° 13/ ¢=0. 7750
z,=—0. 2024 a=89° 32

yo=0.0036 £=78°1¥

y=86° 52/

On a gnomonic projection carefully plotted directly from the meas-
urements the elements could be read off and showed a close agree-
ment with the calculated results.
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Comparison of calculated and graphic values.

BORATES.

43

Measured on

Calculated. gnomonic

projection.
............................................ —0. 2067 —0. 206
.......................................... -- . 0036 .005

................................... ¢+ 1.0005 1.01

................................... . 7763 .T72
............................................. 93° 1% 93° 30/

The measurements from which t,hese averages are obtained are as

b High, but ineluded because of good reflection.

follows:
Measurements of a{100}, meyerho fferite.
Cr%}?‘l Reflection. S;:fe‘)f ¢ Cr{;;,al Reflection.| S;::e(’f @
L
o ’ o r'd
11| Good...... Largea .| 93 10 15| Fair..... Large..... 493 45
1| Good...... Largea .| 93 18 16 | Fair..... Largec.. 93 09
2| Good:..... Large...| 93 06 16 | Poor...... Large..... 93 17
2| Poor....... e...| 93 11 17 | Fair..... Largec. .| 93 11
4 | Excellent..| Small e_| 93 34 17 | Excellent.| Medium ..| 93 11
6| Fair._.... Large. ..] 93 15 18 | Fair..... Mediume.| 93 17
7 i Fair...... ..| 93 06 18 | Fair..... Large.. ¢ .| 93 10
7 | Poor....... .. 93 07 19 | Good - .... Medium .. 93 03
9 | Fair... ... Lm‘gec .{ 93 03 20 | Good. . ... Large.....| 93 12
9 | Fair...._.. Large...] 92 48 21 | Poor...... Line face.| 93 13
10 | Good...... Largec .1 93 40 21 | Poor...... Line face., 93 09
10 | Fair. ... .. Largec..| 93 17
11 | Fair. ... .. Largec..| 493 41 | Average of 26 measurements ...| 93 12
12 | Fair...... Largec..| 493 45 | Average of good and excellent
13 | Good ....... Large...| 93 14 reflections .................. 93 16}
13 | Fair...... Large...| 93 32 || Average of fair reflections. ..... 93 09
14 | Good...... Large...| 93 17 || Average of poor reﬂectlons 93 11
14 | Fair...... Medium| 92 48 || Calculated.. ... 93 13
15 { Poor....... Large...| 993 36 |-
a Cleavage (?) face ¢ Striated face.

d Excluded from average.
Measurements of t{101}, meyerhofferite.

Crlefztal Reflectien. | Size of face. ¢ o

o 7 o ’

6 | Poor.. .| Minute.....| @90 04 39 00
9 | Poor. .| Narrow. ... 93 56 38 26
10 | Poor Small. . ... 93 40 38 58
11 | Poor.. Medium.. 93 41 38 49
12 | Fair........ Medium... 94 08 38 18
15 | Poor....... Large...... 94 12 38 18
16 | Good...... Large...... 94 07 38 14
19 | Poor....... Large...... 94 03 38 39
20 | Poor....... Medium.. 94 22 38 37
Average. . ..._................ 94 01 38 35
Calculated.................... 93 48 38 27

& Excluded from average. /
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Measurements of y{101}, meyerhofferite.

Cr&rg‘fsl Reflection. | Size of face. é p

o 7 (-] 7

2 | Poor.......| Minute... 87 35 50 23

6 | Poor,...... Minute... 89 56 50 16

9 | Poor....... Medium.. 87 30 50 22

12 { Good...... Medium... 87 21 50 19

15 { Poor.......| Line face. 85 20 50 35

16 | Poor....... Minute..... 85 83 649 42

18 | Poor....... Minute.... 87 34 50 31

20 | Poor....... Line face 84 48 50 44
Averageb. .. ... .._.._..... 87 00 50 22
Calculated......... 87 10 50 21

o Excluded from average.

b The ¢ values vary so much that a general average was taken of all the angles
Measurements of m{110}, meyerhoferite.

¢ Excluded from average.

8- | Reflec- . s- [ Reflec- :
m o.| “tion. Size of face. ¢ m o.| tion. Size of face. ¢
' * -] 7 o V4
"1 | Fair......|Small.....} 54 34 14 | Poor.....| Narrow....| 54 04
2| Good....| Large...... 54 30 14 | Fair......| Narrow....| 54 05
2| Poor..... Line face..| 654 09 15 [ Good. ... { Medium....] 54 01
5 | Poor..... Small.....| 54 30 16 | Good....| Medium....| 54 10
5| Good....| Small. . 54 28 17 [ Good....{ Medium... 54 05
6 | Fair..._..| Medium.__..[ ¢55 12 18 | Fair......| Narrow....| 54 18
6 | Fair...... Medium....| a55 03 18 | Fair...... Medium._...| 54 28
9 | Good....| Large...... 53 50 19 | Fair...... Medium....| 54 19
10 | Poor..... Small.....| ab5 10 20 | Fair......| Medium....| 54 42
10 | Poor..... Medium....| ab54 59
11 | Fair......[ Narrow....| 54 01 || Average of measurements......| 54 15
11 | Poor..... Narrow....| 54 14 || Average of good reflections. .... 54 08
12 | Fair...... Medium....| 54 06 | Average of fair reflections. 54 19
12 | Poor..... Line face..| ¢54 38 || Average of poor reflections.. 54 16
13 | Fair......| Medium....| d54 22| Calculated...._............... 54 13
13 | Good....; Medium....| 53 54 )
a Excluded from average. b Striated.
Measurements of M{110}, meyerhofferite.
tglrﬂs(; Rteia‘f)i:c- Size of face. ¢ tS&sc;. Rgggc' Size of face. ¢
° ’ . ° ’
1| Good.. Small..... 129 49 16 | Fair..... Medium....| 129 53
2 | Good.. Smalla 129 55 18 | Fair..... Medium....| 129 54
6 | Fair.. .. Medium 129 48 18 | Poor..... Line face. .| €129 20
9 | Good.. Medium ¢ 129 33 19 | Fair... .. Larged__...| 129 51
8 | Poor..... Medium d..{ €129 11 20 | Poor.. ... Medium....| 129 49
10 | Good. ...| Mediume 129 57 21 | Poor..... Narrow....| €130 10
11 | Fair..... Narrow. . 129 33
12 | Fair..... Medium d..| €129 12 || Average of 13 measurements...| 129 49
12 | Fair..... AITow 129 45 || Average of good reflections. . 129 49
13 | Poor..... Narrow 130 57 || Average of fair reflections.. ... 129 47
15 | Fair..... Narrow. . 129 46 || Calculated.................... 129 48
o Cleavage (1) face. b Striated face.
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FORMS8 AND ANGLES.
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A total of 27 forms was determined on the measured crystals of
meyerhofferite. These may be grouped as follows:

Pinacoids: a{100}, {010}, ¢{001}.

Positive prisms: {370}, 1{120}, A{350}, j{450}, m{110}, ¢{210}, n{520}, {310},

B{510}, r{810}.

Negative prisms: »{350}, M{110}, w{430}, 2{310}.
Positive domes: £{101}, d{12.0.11}, e {706}, f{605}, g{504}, i{705}, z{302}, 2{12.0.1}.

Negative dome: y{101}.
Pyramid: p{111}.

The average of the measured angles is shown in the table below.

Measured and calculated angles of meyerhofferite.

Measured.

t

Calculated.

°

@

®

Num-
ll:I;'né)f berof | gup
No. | Letter. | meas- b}:)l
e
. ments.

1 c 6 6 001
2 b 20 33 010
3 a - 20 37 100
4 k 2 2 370
b i 1 1 120
8 A 2 3 350
7 i 1 1 450
8 m 16 29 110
9 q 1 1 210
10 n 3 4 6520
11 8 2 2 310
12 B 1 1 510
13 r 2 2 810
4 v 3 -4 350
15 M 16 23 110
16 w 3 3 430
17 h 5 6 3lo
18 t 13 13 101
19 d 1 1]12.0.11
20 e 1 1 706
21 f 2 2 605
22 g 2 2 504
23 1 1 1 705
24 z 1 1 302
25 z 1 1]12.0.1
26 y 10 10 To1
271 p 15 15 111
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52
85
50
47
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21
01

¢{001}. The basal pinacoid is represented in most of its occur-
rences as a broad line face between the positive and negative unit
domes. On one crystal, No. 6, it is a large face lying between the
line faces of the two domes. Its average size relative to the other
terminal forms is shown in the orthographic projection of crystal 12
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shown in figure 49 (p. 53). The angles on which the form is based are

shown below:
Measurements of c{001}, meyerhofferite.

Measured. Calculated.
Reflec- | o
Crystal No. tion Size of face.

4 P ] P
[~] /7 [ /7 o / o] Y4
[ Fair . .{ Large...... —89 56 11 51 |[—88 59 11 41
Y (R Poor...| Small. . ... —88 37 11 50 |—88 &9 11 41
8.......:.] Poor... | Line face. .|—86 00 12 00 [—88 &9 11 41
| J Poor...| Small.....|—89 36 12 00 |—88 59 11 41
12........ Poor...| Line face..—85 52 11 37 |—88 59 11 41
20........| Poor...| Line face. .|—89 41 11 45 |—88 59 11 41

5{010}. It is not always possible to determine whether a certain
face of b is natural or due to the perfect cleavage which is parallel to
this form. The natural faces are mostly line faces, very narrow as
compared with the other faces in the prism zone. Rarely they
become broader, though most of the occurrences of broad b faces
are clearly due to cleavage.

a{100}. The macropinacoid is the dominant form of the mineral
and is developed on many crystals as a broad face vertically striated.
The relatively large size of the a face causes the crystal to become
tabular parallel to it, as shown in figures 42, 46, 49, 50, and 51. On
a few crystals it is equaled in size by some other form in the prism
zone. On 8 of the 10 crystal drawings of meyerhofferite chosen
to show the various habits and combinations ¢{100} is the largest
form. ~ The measurements of the faces of ¢{100} have already been
given under the calculation of the elements.

m{110} and M{170}. The unit prisms are of medium size, vary-
ing from line faces to faces nearly as large as those of {100}, but
generally are about half as large or somewhat less. The faces are
striated vertically, although not so strongly as those of ¢{100}. The
average size of m{110} is somewhat larger than that of M{110}.

The other prism forms, with the exception of A{350}, {450}, n{520}
and v{350}, are all line faces. Some of these prisms were observed
but once and their measured angles are shown in the table just given.
The values for those prisms which were measured more than once are
given in the following table:




INYOITE AND MEYERHOFFERITE, TWO NEW CALCIUM BORATES. -47

Measurements of rare prisms of meyerhofferite.

¢
Clgstal Reflec- .
Form. ; Sizé of face.
o. tion. Meas- Calcu-
. ured lated
o 7 o ’
A (350).. 4| Good....|Small............. 39 01 | 38 55
4 | Poor..... Small. . ........... 38 11 38 55
9 | Poor.. Line face........... 39 50 38 55
» (520). . 3 | Poor.....| Broad, striated...... 76 00 | 75 43
: 5 | Good Small............. 75 20 756 43
5 | Good. Small. .. .......... 75 16 75 43
18 | Poor.. Line face........... 75 54 75 43
8 (310). . 12 | Poor..... Line face........... 78 41 78 32
21 | Poor..... Line face........... 79 00 78 32
r (810)... 18 | Poor..... Line face........... 87 b7 | 87 39
20 | Poor..... Line face........... 87 50 87 39
v(350) . . 4| Good....| Small. .. _......... 143 20 | 143 30
14 | Poor..... Narrow............ 143 30 {143 30
14 | Fair....[ Narrow......_..... 143 29 143 30
21 | Poor..... Line face........... 143 01 | 143 30
w (430) .. 1 | Poor..... Lineface...........| 122 35 | 122 26
7 | Poor..... Lineface...........| 122 45 | 122 26
19 | Poor..... Lineface...........| 122 43 | 122 26
h(310).. 12 | Poor..... Lineface........... 107 13 | 107 30
12 | Poor..... Line face...........| 108 16 {107 30
13 | Poor.....| Lineface........... 107 54 | 107 30
14 | Poor.....| Lineface...........[ 107 21 | 107 30
17 | Poor..... Line face...........| 108 43 | 107 30
18 | Poor..... Line face........... 108 05 | 107 30

t{101}. The positive unit macrodome is oné of the three dominant
terminal forms, the other two being y{101} and p{111}. The faces
of this form are generally large, though on a few crystals it occurs as a
narrow face. The form is shown on a number of the crystal drawings
(figs. 46, 47, 48, 49, 50, and 51). It has not been observed as the
only terminal form, although crystal 13 is terminate&y a single form,
namely {605} which is very near ¢t{101}.

y{101}. The negative unit dome occurs nearly as frequently as
t{101} but is smaller in size and in several crystals is present as a line
face. The form is the only negative dome observed. It is shown in
figures 48 and 49.

The remaining domes, seven in number, form a remarkable series
in that five of them are very close to {101} and, if each one occurred
separately on a distinct crystal, would be considered as all belonging
to a single form vicinal to the unit dome. The faces of these domes,
however, are distinct and yield separate reflections and occur in such
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& way a8 not to allow their being grouped together as one form.
The occurrence of the forms in the zone a(100), ¢(001), 4(100) is
shown below for the crystals containing domes other than the unit
domes.

MIKERALOGIC NOTES—SERIES 3.

Occurrence of forms in the zone a{100}: a’{100}, meyerhofferite.

A
Crystal 11. | Crystal 13. | Crystal 19. | Crystal 20.'
Too Too Too 100
.................................... I
.................................... 001
01 ..., 101 101
.................................... 12.0.11
.................................... 706
............ 6605 ... ......... 605
(5717 S R H 504
........................ 706 |............
........................ 302 |-
........................ 12.0.1 {............
100 100 100 100

o The only terminal form on this crystal,

The occurrence of the two series of domes shown on crystals 19 and
20 is very unusual for these crystals.
The two measurements for f{605} and g{504} are shown below.

Measurements of {605} and g{504}, meyerhofferite.

Measured. Calculated.
Crystal | Reflec- Size of
Form. No. tion. face. )
| . [ p ] p.
|
) ' o s o v/ o 7 o v/
1605} 13 | Poor...| Large......| 93 16| 44 26 93 40 | 44 50
20 | Poor...| Line face...| 94 03 44 43 93 40 4 50
g{504} 11 | Poor...| Lineface..| 93 41 45 37 93 39 46 14
20 | Poor...| Line face. . 94 03 46 14 93 39 46 14

The remaining domes are all line faces giving poor reflections and
the angles measured are shown in the table on page 45.

Crystal 20, with its wealth of domes, is shown in figure 51 (p. 53).

The common forms of meyerhofferite, or those observed on at least
ten crystals, are {010}, a{100}, m{110}, M{170}, £{101}, y{T01},
and p{111}.  The less common forms, observed on three to nine
crystals, are ¢{001},n{520},v{350}, w{430},%{310}. Theremaining
forms, 15 in number, are all rare; 9 of them were observed only once.

COMBINATIONS.

The combinations observed on the 21 measured crystals of meyer-
bofferite are shown in the following table:
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ZONAL RELATIONS.

The zonal relations are very well developed on the .crystals of
meyerhofferite, all the forms lying in three zones, and 96 per cent of
the forms lying in two zones, namely, the prism zone with 16 forms
and the macrodome zone with 11 forms, as shown in figure 41. The

A\ f\'\X’\r]I r_

7
N

7

&

/

n\\s
™

rd

N N,‘Q\m ~

e

Caxain

FIGURE 41.—Gnomonie projection of meyerhofferite forms. The form 2{12. 0. 1}, not shown, falls outside
of the projection.

i

unit pyramid p{111} lies in such zones as ¢{001}, p{111}, m{110},
and t{101}, p{111}, 5{010}.

The prism zone is characteristically striated vertically, and the
macropinacoid shows the striations most prominently.

HABITS.

The crystals of meyerhofferite are all prismatic, but a distinction
may be made between the tabular prismatic crystals and those with
equal horizontal thickness. The tabular habit is caused by the
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large development of the macropinacoid a{100}, as shown in figure
42. The prisms m{110} and M{110} are both very narrow on such
tabular crystals. As the crystals become thicker the a{100} faces
decrease in size, with a consequent enlargement of the prisms, as
shown in figure 43. When one or both of the prisms equals the

’\\R
P ———
W T A [
»m @ m )
M b
a@
A @ mi,
FIGURE 42. FIGURE 43. FIGURE 44.
FI1GURE 42.—Tabular prismatic crystal (No. 1) of meyerhofferite. Forms: {010}, m{110}, a{100}, M{ 110},

p{111}.
FI1GURE 43.—Crystal 21, meyerhofferite. Intermediate in habit.
F1oUEE 44.—Crystal 2, meyerhofferite. Nearly equally thick in horizontal directions.

macropinacoid in size, the crystal becomes of nearly the same hori-
zontal thickness in every direction, as shown in figure 44 and also
in figure 50 (p.53). A crystal (No. 17) which has a nearly square
cross section is shown in orthographic projection in figure 45. Only

the prism zone is developed on this crystal. The faces of 5{010} do
not seem to be cleavage faces,

and in the large development
of thefaces of the clinopinacoid
b the crystal is unusual.

The terminations of meyer-
hofferite crystals consist either
of asingle large face or of three
large faces, with perhaps one
or two minute accompanying
line faces. A termination

£ showing a richer combination
FiGURE 45.—Orthographic projection of crystal 17,

meyerhofferite. Only the prism zone is shown on is very rare.
2;3;5'8&1- Forms: 3{010}, a{100}, m{110}, K370}, The single termination con-
' gists of theunit pyramid p{111}

(crystal 1, fig. 42) and in one crystal of the dome f{605}. In a crystal
?vhose termination is composed of two forms they may be eithert p (as
in crystal 10, fig. 46, and crystal 3, fig. 47), t y (as in crystal 16, fig. 50,
in which the rear dome {101} is not shown), or p y (as in crystal 2,
fig. 44, in which the rear dome y{101} is likewise not shown). The
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presence of three large terminal faces (£ y p) is shown in clinographic
Pprojection in figure 48 (crystal 8) and in orthographic projection in
figure 49 (crystal 12). In crystals n which the three forms all show
large faces the basal pinacoid ¢{001} is usually present as a line
face. None of the terminal faces can be said to exert a decided in-
fluence on the habit of the crystals. The forms ¢ y and p exert an
equal influence, the faces of the other terminal faces being small.

MEASURED CRYSTALS.

The tabular to thicker crystals have already been illustrated in
figures 42 to 45, which show the chief forms on crystals 1, 21,2, and 17.

Crystal 2, figure 44, shows only y{101} in addition to the forms
figured, whereas on the other crystals a number of other forms,
especially line-face prisms, are present.

t
E ‘\ V4
B /4
a 4 15
j m e n
FIGURE 46. FIGURE 47. FI1GURE 48.

PIGURE 46.—Crystal 10, meyerhofferite. Forms: 5{010}, m{110}, a{100} M{110}, {101}, p{111}.

FiGURE 47.—Crystal 3, meyerhofferite. Forms: b{010} cleavage, n{520}, a{100}, t{101}, p{111}.

FIGURE 48.—Crystal 8, meyerhofferite. Forms: {010} a{100}, M{110},{101}, %{101},6{001}, p{111}. The
1arge unlettered prism is so rounded and striated as to be undeterminable,

- Crystal 10, figure 46, has only the two terminal forms shown in
the drawing, which in fact represents the complete combination of
the crystal as determined.

Crystal 3, figure 47, similarly has only the two terminal forms ¢ and
P, which have developed in a steplike form. The clinopinacoid faces,
which may possibly be due to cleavage, are unusua.lly large. The
la.rge development of the single face of n{520} is noteworthy. The
face is strongly striated.

Crystal 8, figure 48, shows a s1m118.r large striated face between
a{100} and 5{010}, which, however, is so rounded and striated that
it could not be determined. It may be a face of n{520}, like that on
crystal 3 (fig. 47), or it may be the unit prism or a combination of
several prisms. One side of the crystal is determined by a large
cleavage face of 5{010}. The termination shows #{101}, y{101},
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and p{111}, all large, with the basal pinacoid, ¢{001}, between the
domes as a line face.

A terminal combination, similar to that on crystal 8, shown in
figure 48, is present on crystal 12, and is shown in figure 49 in ortho-
graphic projection, in order to show better the relative size of the four
forms.

In addition to the forms shown in figure 49, line faces of the rare
prisms 1{120}, s{310}, and A{310} are present on the crystal.

Crystal 16, figure 50, shows a large face of {101} and a minute
one (not shown in the figure) of y{101} as the only terminal forms.
In general appearance, crystal 13 (not shown) is very similar to crystal
16 (fig. 50), except that the large terminal face is not ¢{101} but the
rare dome f{605}.

A series of domes are well developed on crystals 20 ¢
and 21, and crystal 20 is shown in figure 561. The %
forms ¢{001} and y{101} are present as line faces, but

-y

™ 3
(| K

FIGURE 49. FIGURE 50. FIGURE 51.
F1GURE 49.—Orthographicprojection of crystal 12, meyerhofferite. Forms b{010}, m{110}, ¢{ 100}, M{110}
{101}, c{001 },4,{T01}, p{111}.
FIGURE 50.—Crystal 16, meyerhofferite. Forms: 5{010}, m{110}, {100}, M{110},¢{101}.
Fi1GURE 51.—Crystal 20, meyerhofferite. The series of domes is notable. Forms: b{010}, j{450}, m{110},
{100}, M{110}, g{504},7{605}, {706}, d{12.0.11}, {101}, p{111}.
are not shown in the drawing. The presence of a single large face of
7{(450} is notable, and a line face of 7{810} (not shown in the figure)
was also determined.
Crystal 6, not shown, is unusual in having a large face of the basal

pinacoid ¢{001}, while both domes ¢ and y are minute line faces.
PHYSICAL PROPERTIES.

The cleavage of meyerhofferite is perfect parallel to the clinopina-
coid, 5{010}. Indications of other less perfect cleavages in the
prism zone were encountered during the measurement of the crystals.
Such indications were noted a number of times for ¢ {100} and M{170}.
The perfect clinopinacoidal cleavage causes the crystals to break
readily in thin prisms. The hardness of the mineral is about 2.

The density of meyerhofferite, determined on colorless, transparent
crystals by means of heavy solution, is 2.120. The same value was
obtained on the artificial mineral by Van’t Hoff and Meyerhoffer.!

1 Van't Hoft, J. H., Untersuchungen iiber die Bildung der ozeanischen Salzablagerungen, LI. Kilnstliche
Darstellung von Colemanit: Preuss. Akad. Wisg. Siteber., 1906, p. 689.
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The white opaque prisms of meyerhofferite have apparently a slightly
lower density, but the lower value is more apparent than real and is
probably due to a small amount of air inclosed in the partly cleaved

crystals.
OPTICAL PROPERTIES.

Meyerhofferite crystals that have not been affected by outside
influences are colorless; others are white. The luster is vitreous and
on the opaque white masses somewhat silky. The colorless crystals
are transparent; the white ones translucent to opaque.

The extinction on b{010} iBcAX’=33° ona{100}itiscAZ’'=25°.
The plane of the optic axis is across the elongation (¢) and the obtuse
bisectrix (Z) makes a moderate angle with the normal to the face
(100). The axial angle 2V is nearly 90°, but the bars are perceptibly
curved. The mineral is optically negative. :

The refractive indices, as determined by the immersion method by
Mr. Esper S. Larsen, for sodium light, are as follows: a=1.500,
B=1.535, v=1.560. The birefringence-(y —a) is high, 0.060.

CHEMICAL PROPERTIES.
PYROGNOSTICS.

Meyerhofferite when heated in a blowpipe flame fuses readily
without decrepitation but with intumescence to an opaque white
enamel, imparting a greenish color to the flame. Heated in & closed-
tube, it fuses, giving off abundant water. The mineral is readily

soluble in acids.
QUANTITATIVE OOMPOSITION.

Two analyses were made of meyerhofferite, one on 0.0607 gram of
the colorless transparent orystals, and one on gram and half-gram
portions of the abundant opaque white variety. The boric acid had
to be determined by difference in the colorless crystals. Both
analyses yield the same result, as shown above.

Analyses and ratios of meyerhofferite.

Opaque, white, fibrous mass. } Color-
Aver- . parent :

1 2 3 age. Ratios. crystals.
Ca.O ................ 25.23 | 25.66 |........ 25.45 | 2.060r2 | 25.6 25. 02
............... 46.40 |........)-..o...| 46.40 | 2.99 or 3 | [45. 6] 46. 85
ROt beowios o o [l TOL|. ... .00
H20 (above 110°). .[a 27.75 |6 28.00 [627.49 | 27.75 | 6.96 or 7 28. 5 28.13
........................ 100.61 |..........] 100.00 | 100.00

s Logs on ignition. % Loas on ignition with ignited CaO.
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The ratios yield the formula 2Ca0.3B,0,.7H,0, and the analysis
of the colorless transparent crystals agrees well with that of the opaque,
white, fibrous mass. Both analyses are also in close agreement with
the calculated composition given in the last column.

The new minerals meyerhofferite and inyoite belong to the cole-
manite series of compounds. Of the compounds of 2Ca0.3B,0, with
water the following are known:

2Ca0.3B,0,.5H,0 (artificially prepared), colemanite.
2Ca0.3B,0,.7H;0 (artificially prepared), meyerhofierite.
2Ca0.3B,0,.9H,0 (artificially prepared).
2Ca0.3B,0,.11H,0.

2Ca0.3B,0,.13H,0, inyoite.

SYNTHESIS.

Meyerhofferite was artificially prepared by Meyerhoffer and Van’t
Hoff * by the following method. The hexahydrate of calcium mono-
borate, Ca0.B,0,.6H,0, was treated with boric acid solution at 100°,
when the compound 2Ca0.3B,0,.9H,0 was formed in well-crystal-
lized augite-like forms. By heating this enneahydrate with a 3 per
cent boric acid solution at 100° the compound 2Ca0.3B,0,.7H,0 was
formed in well-crystallized long rectangles.

DIAGNOSTIC PROPERTIES.

The prismatic, partly tabular crystals, perfect cleavage, and
inclined (triclinic) extinctions serve, with the chemical tests, to dis-
tinguish meyerhofferite from all other natural borates.

1 Meyerhoffer, Wilhalm, and Van’t Hoff, J, H., Krystallisirte Calcium-horate: Annalen der Chemie,
vol. 351, p. 100, 1907






