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256 GEOLOGICAL SURVEY 

SECTION OF MINERALOGY. 

(Robt. A. A. Johnston.) 

1 GEORGE V., A. 1911 

The work performed in this section has been of the same general character as 
that of previous years. Nearly 600 specimens have been received, examined, and 
reported upon, and in addition, detailed examinations have been made of a number of 
interesting minerals, the results of which are given hereunder. 

HF.XAHYDRITE, A NEW MINERAL. 

The material wl,J.ich forms the subject of the following note was forwarded to the 
Geological Survey by Mr. F. Sones, Gold Commissioner at Clinton, British Columbia, 
with the information that it had been found on the east coast of Bonaparte river, 
about half-way between Cargill and Scottie creeks, in the district of Lillooet, British 
Columbia. The sample was made up of two specimens, .one of rwhich, measuring 4 
h:.ches in length by 2 inches in thickness, consisted of the mineral about to be 
described along with some scattered remnants of decomposed rock matter; the other 
specimen, a much larger one, consisted for the most part of decomposed rock matter 
of a character like that just mentioned. It has a schistose structure, but it has so 
far decayed that its original composition is completely obscured and little more 
than a residue of silica remains. It is not at all unlikely, however, that the original 
of this rock has furnished the .basic constituent of the associated mineral. 

The mineral occurs i:n the form of seams ::!nd scattered patches in the altered rock 
matter just described. Some of these seams attain a thickness of nearly half an inch. 
In general they present a moderately coarse columnar structure; occasionall;y, however, 
the mineral is seen to assume a delicately fibrous form. In the material at hand no 

,!distinct crystals have been observed, and the cleavage; although clearly prismatic, is 
not very well defined. The mineral is readily friable, and breaks with a fine, subcon­
choidal fracture. It has a pearly lustre, and its colour is white, modified by a delicate 
green tint; it is opaque even on very thin edges, and has a bitter, saline tastP. 

Before the bloWpipe, on charcoal, the mineral swells and emits bubbles of vapour, 
but does not melt; and ultimately leaves an infusible mass, which has no effect on 
moistened turmeric paper. When moistened with a solution of cobalt nitrate and 
reignited the mass becomes pink. In the closed tube it yields a large amount of 
water which. reacts neutral to test papers. It dissolves readily in cold water, yielding 
a. clear solution; after addition of ammonium chloride this solution does not give ·a 

precipitate with either ammonia or ammonia carbonate, but when a solution of 
�odium phosphate is added to the ammoniacal solution a copious white precipitate 
<•f ammonium-magnesium phosphate is thrown down. The aqueous solution when 
acidulated with .hydrochloric acid gives, with barium chloride, an abundant white 
precipitate of barium sulphate. 

The specific gravity of the mineral, at 15° 5 C. was found to be 1·157, an(J an 

analysis of selected material, which however still contained some included silica, gave 
the following results:-

Sulphur trioxide . . . . . . . . . . . . . . . . . . . . . . . . . . 34·52 
17·15 
46·42 

Magnesia .. .. . . . . . . . . . . . . . . . . . . . . . . 

\Vat6lr .. .. .. .. .. .. . . 
Insoluble matter (lililica). . . . . . . . . . . . . . . . . . J ·7R 

99·87 
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Omitting the included silica it will be :found thnt the composition o£ the minenl 
agrees -tery closely with that requhed ior the hexahydute o£ sulphate o£ magnesimn, 
MgS0 ... 6H_.O, which. hitherto has only been known as .a product of the laboratory. 
The Bgreement will be made plainly evident ·by a reference to the following :figures. 

· · in which column I. re{'resents the composition �£ the m�nel'�l under discussion1 and 
. C'Oli.unn II that required by theorj for the n.o-rmal hexahy.drated salt;-

Sulphur trioxide . . ' . .  · .  . . . 
:Magnesia.. ; . . . . , . . . . . 
Wflter .. .. • · • · 

I . II 
. . 35 ·19' 35 ·09 

1 '7 •48 17' ·54 
'47·33 47 ·�7: 

100·00 100·00 
As thi.s is the ::fir8t inst�ce in which this salt h,as been recol'ded lUi occu�ring in 

n sta.te of nature, this substance is entitled ' to be."rega.rd.ed as .9. new m.inel·al, and the 
naDle hexahy�ite is propo.'!led fot it. in allusion to the six molecUl-es o£ wa�er. which 
enter into its composition. · 

AWAQUITE, A.LlUNDITE, AND HA.GNE�ITE, 

(1.) In the S�mmuy Report of the Geological Sul"'Vey for 1908, page 168, re£erence 
waa made to a SP.ecimen. of nicke}..iron alloy found in the sluice boxes of the . gold 
'!.a.sJ:l�.��� .o�. ���1� !l.��?�!._}'���Y __ ��!�'·· ���?�· .. �t� -��.�-t��e of_ :��.?t��g t��. :r�p?rt 

--

Fig. l. Fig. 2. 

Fig. s. .:fig .. 4. 
Photo by Miss W. K. BGntloy. 

Fig. 7. Grains of Awaruita ft"om Ho!:ile canon, Pelly River� Yukon. 
. MagJlined 6 diameters. · ·

.

' 

mep.tioned� the examination of the specimen 'WM incomplete and the ta·m ferl'o-niokel 
was applied to it provisionally. The complete examination now ·warrants its being 
pla:ced definitely under the species awaruite. It was found amongst the heavier 

;material.s ciU'l'ied down in the sluice b o;xes o! the locality mentioned, ·and attracted 
. attention by reason of its inel.'tn.ess towa.rde the fl.malgam plates used for the extrac· 

tion of the gold. It was thought that it might p0ss1bly be platinum.. 
As received by the writer fl"om Mr. J'oseph Keele, of the Geological Suney, who 

submitted it -for �X9.lllinatiOil, it consti'f:uted only 'a fraction of 0Il6 � cent of the 
-concentra.tea, which, with the exception of the mineral under consideration and a "few 
quartz. grains, consisted of :fine grains of magnetite, and a pale reddish garnet, which 
()n close e:&amination· has proved to be almandite. 




