
American Mineralogist, Volume 62, pages 327-329, 1977

Johachidolite redefined: a calcium aluminum borate
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Abstract

The occurrence of two similar minerals at Jdhachidd, North Korea, may have been
responsible for the various compositions suggested for johachidolite. Physicatr, optical, and X-
ray data are reported for a specimen of johachidolite whose composition, CaAlBrOt, was
established by crystal structure analysis of the same specimen by Moore and Araki (1912).
This specimen is identical with a second specimen recognized as metatypic by one of the
original authors.

Johachidol i te was or iginal ly descr ibed by Iwase sect ion. I tshouldnot, therefore,havebeendif f icul t to
and Saito (1942). The chemical analysis led them to obtain a relatively pure sample. On the other hand,
assign a complicated formula, H.NarCarAl4FsB6O20, Iwase and Saito do refer to the presence of a "more
which actually does not quite balance. Several au- opaque, white specimen which is almost similar to
thors later proposed new formulas on the basis of the johachidolite in appearance, but seems to be lacking
same analysis (Hey, 1962; Davies and Machin, 1968; in fluorine, and is found in the nephelite block from
Kostov, 1968; Strunz, 1970 Povarennykh , 1972). the same locality." There appears to be a possibility
Moore and Araki (1972) solved the structure of a that the two minerals occurred in close association on
crystal from the U.S. National Museum, (NMNH the original specimen. If that were true, the present
105479), from the type locality, Jdhachidd District, CaAlBeOz formula would correspond to the desig-
Kisshu County, Kankyo Hodu Prefecture, North nated mineral without fluorine, and johachidolite
Korea. This specimen is cataloged by the U.S. Na- would be the one with fluorine.
tional Museum as a gift (given in 1947) from Dr. K. At this point we consulted with Professor Moore
Sakurai, Imperial Science Museum, Tokyo. The struc- who, in turn, asked Dr. Kato, National Science Mu-
tural analysis of a crystal from this specimen led seum, Tokyo, for help in obtaining a specimen of the
Moore and Araki to assign the formula CaAlBrO, to type johachidolite. Dr. Kato very kindly made avail-
johachidolite. Moore and Araki attribute the results able to Professor Moore a fraction of johachidolite
of the original chemical analysis to the probable pres- recognized as metatypic with the type material by one
ence of impurities such as nepheline, fluorite, or vil- of the original authors, Dr. E. Iwase. Dr. Kato re-
liaumite. However, a question remains as to whether ported (written communication, 1973) that a powder
there could have been present originally as much as pattern of another fraction of the cotypic material
the 25 weight percent of CaF, or NaF that would be could be satisfactorily indexed on the basis of data
required to produce (in part) their results, which are given by the present authors to Moore and Araki
compared in Table I with the weight percent oxides (1972). In the absence of the type specimen (where-
calculated for CaAlBrOT. zbouts unknown), our hypothesis of two minerals

Johachidolite was described by Iwase and Saito as cannot be tested, and in the following text we take
having "intense blue fluorescence by the stimulus of johachidolite as CaAlBrO' with the structure estab-
ultra-violet radiation" and was illustrated in their lished by Moore and Araki.
paper as showing up prominently in high relief in thin We also studied material from NMNH 105479
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Table I Chemical composit ion of johachidol i te

ERD. JOHACHIDOLITE REDEFINED

Table 3. X-ray powder diffraction data for johachidolite

Calculated* observed*i
1 .

( .wt .  Z )
2 .

(w t .  7 " )

sio"
A 1 2 0 3
Fe2O 3
FeO
Mn0
CaO
Na2O
Pzo s
B z o :
c1
F
Hzo(+)
Hzo (-)
sos

- O = F

To ta l

0 .  3 4
28 .34
0 ,  0 9

o . 2 3
2 4 . 7 7
8 . 2 7
0 , 0 3

2 4 . 2 1

L 2 . 2 L
o . ) t

0 .  0 7

2 4 . 1 O

2 6  . 5 2

4 9 . 3 8

100 .  00

9r, t l(A)

5 .  8 8
4 . 3 7 7
3 . 9 8 9
3 , 6 4 3
3 . 5 0 5

3 . 2 9 6
2 . 9 4 4
2  , 9 3 1

2 . 6 3 2

2 . 4 3 4
2 . 3 6 r
2 , 2 3 0

2 . 0 7  5
2 , 0 4 9
2 . 0 0 1

r . 9 6 4

1 . 9 1 5
r . 8 8 7

1 . 8 2 0
1 . 8 1 4

t . 7 5 4

r . 6 4 7

r . 6 2 9

1  . 5 5 0
r  . 5 4 2

r  , 4 7 3

L 458

|  .428

1 . 3 9 8
r . 3 9 6

1  . 3 6 9
r . 3 3 4
1 . 3 1 6
I  . 3 0 6
r  . 2 9 5

t . 2 7 r
r . 2 4 2
I  . 2 1 5
r , 2 1 0

Reproduced from Iwase and Saito
the  fo rnu la  H5Na2Ca3Al4F5B5O26.

Data  der ived  f ron  the  s t ruc tu ra l
(Moore  and Arak l ,  1972) ,

(1942) 1 they suggest

fo rmula  CaAl [83O7]

\ k o

5 . 8 6 2
4 . 3 7  4
3 . 9 8 4
3 . 6 4 5
3 .  s 0 6

3 . 2 9 5
2 . 9 4 6
2 . 9 3 I
2 . 7  3 7
2 . 6 3 2

2 . 4 3 5
2 . 3 6 1
2 . 2 2 9
2 . r 8 7
2 . 0 7  A

2 . 0 7 6
2 . O 4 9
2 . 0 0 0
r . 9 9 2

I  . 9 6 3
r  . 9 5 4
1 . 9 1 7
1  . 8 8 6
I  . 8 5 6

r  , 8 2 2
1 . 8 1 3
1 . 7 4 4
t . 7 5 4
1 . 7  5 3

I . ' 1 3 2
1 . 6 7  T
r . 6 4 8
1 . 6 3 1
r . 6 2 8

I  . 6 0 4
I . 5 5 0
|  . 5 4 2
1 .  5 3 5
1 . 4 8 5

r . 4 7 3
r  . 4 6 6
1  , 4 5 8
1 , 4 5 7
1 . 4 2 8

r  . 4 2 4
1 . 4 1 5
r . 3 9 8
L  3 9 5
1 . 3 9 0

r . 3 6 9
1  . 3 3 3
1 . 3 1 6
I  . 3 0 6
r . 2 9 5

r  . 2 1 1
r . 2 7 1
L 2 4 2
r . 2 1 5
r  . 2 1 0

P l u s  1 7  a d d i t i o n a l  l i n e s  a l l  w i t h  I  >  1 0

105  . 08
5 . L 4

99 .94

220
201
040
1 3 1
2 2 r

0 4 1
240
3 1 1
oo2
24r

l r 2
022

T 1
T 4
l l

t00

2 5
L 4
l 6

8
I 1
l 7

9
t 8

hk.s.

o20
001
200
i I l
o 2 r

l 5
6

2 5

5
5

5
9
5
4

1 .

2 .

1 5 t
400

3 3 r
060
2 0 2
420
r32

242
332
44r
t7 r
5 1 1

402
080
003
062
4 2 2

4
I 4

2 7
T 7

2 l

1 0

t 4

6
1 I

I 6

1 0

4

6
7
9
6
5

and, using this specimen, determined the crystal-
lographic data for johachidolite by single-crystal X-
ray precession techniques. These data are given in
Table 2. The cell constants are slightly different from
those reported in Moore and Araki (1972) and result
from a further refinement of the powder data that are
given in Table 3.

In NMNH l054T9,johachidolite is associated with
scapolite (dipyre), diopside, albite, nepheline, and
phlogopite. Thejohachidolite occurs as equant anhe-
dral grains up to I mm in diameter. Some of the
grains have planar surfaces that result from parting

Table 2. Crystallographic data for johachidolite

2 2 2
4 0 1
0 6 1
260
o42

42r
312
440
3 5 I
26r

S y s t e m  o r t h o r h o m b i c ,  c l a s s

a  ( A )

b =

V  ( A 1 )

S p e c i f i c  g r a v i t y  ( m e a s ) * *  3 . 3 7 ( 1 )

space group Cma

7  . 9 6 8  ( 1 )  x

r L . 7 2 4 ( r )

4  . 3 7  4  ( r )

0 . 6 7 9 6 : 1 : 0 . 3 7 3 1

4 0 8 . 6

4  [ c a A 1 ( 8 3 0 7 ) ]

Dens i ty  (ca lc )  3 ,437 gcn-3

ffir

1 1 3
023
5 3 t
460
0 8 r

203
2 2 3
4 4 2
0 4 3
620

6 0 1
3 1 3
6 2 r
333
640

*USNM specinen no. 105479. Data obtalned fron ref inement of
X-ray powder data (Table 3) using a least-squares program
of Appleman and Evans (1973).  Error in parentheses ls one
s t a n d a r d  d e v i a t i o n .

**Measured by the lmersion method in a Cler ic i  solut ion.
T w a s e  a n d  S a i t o  ( 1 9 4 2 )  s a y  " s 1 i g h t 1 y  s n a l l e r  E h a n  3 . 4 " ;
t h e i r  T a b l e  I I  l i s t s  5 . 4 ,  p r e s u n a b l y  a  m i s p r i n t .

x  A I I  c a l c u l a t e d  s p a c i n g s  l i s t e d  f o r  S r t O  '  f . l g O  i ,  I n d i c e s
from least-squares analysis of X-ray powder data using the
digi tal  conputer proglan of Applenan and Evans (1973).

* *  U . S ,  N a t i o o a l  M u s e u m  S p e c l m e n  N o .  1 0 5 4 7 9 .  X - r a y  d i f f r a c t o -
m e t e r  c o n d i t i o n s  a r e :  C u / N i  r a d i a t l o n  I  C u K o l  =  1 . 5 4 0 5 1  I ;
s i l icon used as internal standard; scanned at ?o per ninute
f r o n  3 - 8 0 0  2 0 .
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Table 4 Optical properties ofjohachidolite Electron-microprobe analyses of the metatype
specimens (by Dr. Eugene E. Foord) show major Ca
and Al only; there is no more than tenths of a percent

of Na and a trace of Cl. No fluorine was detected.
These results confirm the formula assigned by Moore
and Araki. This redefinit ion of johachidolite as

CaAlBrO, has been approved by the LM.A. Commis-
sion on New Minerals and Mineral Names.
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P r e s e n t  s t u d y x  I w a s e  a n d  S a i t o  ( 1 9 4 2 ) * x

0

B
Y
zYi
Or ien ta t  ion

Disper  s  1on
Birefringence
Nonp leochro ic

B iax ia l  pos i t i ve

L  . 7  1 2  ( 2 )
I . 7 1 7  ( I )
7 . 7  2 6  ( r )

7  o  ( 2 ) "

r  >  v ,  s t rong
0 . 0 1 4

B i a x i a l  n e g a t i v e

|  . 1 1 5

1 . 7 2 0

1 . 7  2 9

1 2 4  ( c a l c )

r  >  v ,  s t r o n g

* U S N M  s p e c i n e n  t o .  1 0 5 4 7 9 .  I n d i c e s  n e a s u r e d  w i t h  N ,  l j o h t

a n o  z v ^  w r L n  a  s p r n o l e  s t a g e .

* * n e t e r n l n e d  b y  t h e  i n n e r s i o n  m e t h o d .  T h e  i n d i c e s  a r e  n o t

c o n s i s t e n t  w i t h  t h e  o p f i c  s i g n  q i v e n .

on {201i and/or from growing against the idiomor-
phic crystals of albite, thus giving the appearance of
being subidiomorphic. The mineral has no cleavage,
in accordance with the even distribution of bond
strengths in three dimensions throughout the struc-
ture. There is a subconchoidal fracture. Johachidolite
is resistant to crushing, and its hardness is7-l/2 on
Mohs' scale (Iwase and Saito give 6.5-7). It is color-
less and transparent; some grains are semitransparent
and whitish. The luster is vitreous. It fluoresces under
short-wave ultraviolet light a pale (rather than in-
tense) blue and has weak phosphorescence. The spe-
cific gravity observed is in good agreement with the
calculated density (Table 2). The optical properties
are given in Table 4 and compared with those of
Iwase and Saito (1942).

Chemically, johachidolite is insoluble or very
slightly soluble in strong acids (HF, HCl, aqua regia)
or in hot strong alkaline solutions. When heated, it
begins to fuse at about yellow heat, but does not give
off water, and retains its birefringence at this point.
At red heat, it readily fuses to a clear hard glass with
n = 1.584 + 0.002 and a specific gravity of slightly
less than 2.7.The fused glass is very slowly soluble in
cold l:l HCI and is nonfluorescent.




