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noted in onh· OIW sample disseminated in quartz and as needles 
projecting into a vug. 

Defiance Group, Sumallo Ri~)er, Yale M.D., B. C. These claims 
arc sit uatcd on t he south bank of the Sumallo River about a mile 
below its junctioJ1 with the Skagit. Specimens brollg-ht in by Peter 
Hensoll consisted of Vllg-gy quartz and soft finely fibrousjamesonite 
partially ft1ling many of the vugs. A spectrog-raphic analysis 
showed traces of Ag, Cu, and As ill addition to the main cO!1stituents 
of the mineral. So far as is known, no antimony mineral has 
heretofore I)('ell reportec1 from this group; however, Cairnes (Geol. 
Surv. Canllda, Summ. Rep., 1920, Jl A) sllgg-estcc1 the possibility 
of janH'sollitc and bC'rthi(Tite being present on the neig-hhour­
ing RainhO\\ Claim. 

Brown .IfrDade Proj)erly, Carmacks District, Yukon Territory 
(sce "hourllollitc"). Jamesonite was noted in minor amounts in 
polished sect ions of OtT from three diamond drill holes. It is closelv 
associated with tctrahedrite and spha1crite, hut it was also notc~1 
ill fradulTs ill brccciated masses of pyrite and arsenopyrite in long 
fibrous crystab sometimes slightly bent, with occasional cross­
fractures resultillg from the basal cleavage. 

A kllifcho Property, Yellowknife, N. JlV. T. (sce "bournonite "). 
Jamcsonite occurs ill small [lockets and fine vein lets associated 
with stilllli((', dc, and gold at the boundaries and as bl(:'bs within 
the jamcson it ('. SpC'ct rographic analyses showed Ag in addition 
to Au, 1'1), Fe, alld Sb, but As ,yas not found. 

OBSER\XnOi\S 0'\ KOBELLITE 

H. V. \VARREN 

Unil'ersity of British Columbia 
Vancouver, B.C. 

Ko\wllite is a lit tlt--kllown ore mineral originally described from 
Hvena, Swcde1l, by Scttcrhcrg (Ak. Stockholm, IIandl., 27, 188, 
18Ll for 18;~\l) and latcr reported by Kellcr (Zs. Kryst., 17, (i7, 
188!l) from Oura \., Colorado. On the basis of this early work the 
mineral is givell ill Dall<l (Syst .. Min., H14J, p. ·H7) as a doubtful 
species of Ullkll(l\Vtl crystallography with composition possibly 
2PbS.(Bi,Sb),S:, ill which Bi : Sb r-J 2 : l. Kobellite thus has the 
appearance of all antimonian variety of cosalite, 2PbS.Bi 2S a• 
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Kothing has been added to the description of kolwllitc beyond 
the microscopical details in Schneiderhiihn & Ramdohr (l~rzmikro­
skopie, 2, 431, 1!l31) and the X-ray powder data by Barcourt 
(Am. i1fineral., 27, 88, HH2). A typical specimen froIlI Hwna, 
Sweden (Harvarcl :Vlineralogicall\IlIsellm, 82435), kindh' lellt some 
years ago by Professor Palache, gave the opportunity (0 make 
further oh~ervatiolls on this mineral. 

Kobellite occurs in compact coarsely fibrous masses with Iead­
grey colour and good metallic lustre, intergrown with jJ\Trhotite 
and chalcopyrite in quartz gangm:. Rroken surfaces sho", a single 
good cleavage parallel to the fibre direction but singk-cnslal 
cleavage fragments arc difficult to obtain. The hardness is 2} and 
several measurements of the specific gravity of clean fragllH'n ts 
with the Berman balance gave 6A8 ± 0.05, as compared (0 ti.2\l­
G.33 in the literature. 

Ur. R. M. Thompson supplied the following mincralographic 
notes. A polished section shows a 'white mineral, Iwtwe('ll galena 
anc\ argentite in shade, with slight reflection pleochroism and 
moclerate anisotropism, giving colours from steel grey to light grey­
brown. Extinction appears to be parallel to the somewhat columnar 
enlongation and the cleavage traces. HNO;l attacks the surface 
with effervescence and produces a black stain; there is no reaction 
with HCI, KeN, FcCI 3 , KOH, HgCl z. Microchemical tests gave 
strong positive reactions for Pb, Ri, Sb and indications of Cu and 
Fe. The hardness is A +, slightly softer than galena. 

Fragments showing longitudinal cleavage and striation:; were 
used for rotation and vVeissenberg photographs about the axis of 
elongation and striation, the axis in the cleavage and normal to the 
striations, and the axis normal to the cleavage. The films show 
orthorhombic symmetry (as inferred by Ramdohr from i Iw optical 
behaviour) and the space group D~i-Pnmm; cell dimensions: 

a = 22.57, b = 34.01, c = 4.01 kX 

\Nith reference to this cell the elongation is [001] and t1w cleavage 
(010). 

The composition of kobellite, known only through two eariy 
ancl unsatisfactory analyses (1, 2), suggests three possihk in tt'r­
pretations of the cell contents (A, B, C). The calculated compo-
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slt10n (A) for a cell containing 4[GPbS.2Bi 2S 3.Sb2S 31 agTees fairly 
v,7ell with the twice recalculated analysis (la) of Setterberg, but 
the calculated density for this cell is distinctly too low. If it may 
be assumed that Fe in the analysis (1) is actually due to con­
stitutional Fe, as in jamesonite, the cell content 4[GPbS.FeS.2Bi 2S 3 .­

Sb2S;;j gives the calculated composition and density (B), in better 
agreement with the analyses. Finally, to raise the calculated 
density to the new measured value the cell content 4[7PbS.2Bi 2S;v 
Sb2S;;] might be considered; but the composition (C) for this 
formula agrees poorly with the analyses. Provisionally the in­
terpretation CB) could be retained until the question of the cell 
content of kobellite can be settled by a new analysis on pure 
material. 

1'1> ... 
Fe. 
Cll. 
,\g. 
Hi. 
Si>. 
S 

I\:OIlELLITE: l\'!ALYSES AXD CALCULATED CO~1rOS[Tl()KS 

.J.0.7-1 
2.02 
0.88 

28.37 
\J.38 

18.fi1 

100.00 

la 
.J.2.GG 

2\1. 71 
(J.82 

17.81 

100.00 

2 
38.(J5 

0.n7 
3.58 

30.61 
8.13 

17.7(j 

100.00 

.... fi 2!J-G.32 (SelL) G.33·' 
(j . .J.8 (E.W.N.) (Keller) 

2B.82 
8.69 

17.15 

100.00 

(i.Ol 
(calc.) 

B 
43.00 
l.n3 

28.n1 
8.42 

17.7.J. 

100.00 

G.20 
(calc). 

C 
47.07 

27.47 
8.00 

1().8G 

100.00 

G.52 
(calc.) 

1 H\'ena, Sweden; anal. Setterberg (1839) recalculated lo new atomic 
weights by Ralllmelsberg, 1875, in Dana (l(J44, p. 4.J.7). 

la·· Foregoing analysis recalculated with removal of ClIFeS2 and FeS. 

2--0ma,', Colorado; anal. Keller (1889) in Dana (lnH, p, 447); average 
of four analyse,; of massive material, recalculated with removal of ZnS, CuFeS2, 
and ganglle. 

A. Caicldated composition and density for 4[GPbS.2Bi,S,.sb,S,j. 

B. Calculated composition and density for 4[GPbS.FeS.2Bi,S3.sb,S,J. 

C. Calculated composiLion and density for 4[7PbS.2Bi,S3.Sb,S,J. 

Kolwllitl' gives a distinctive X-ray powder pattern which has a 
sllpertlcial resemblance but no real similarity to that of cosalite. 
The pattern agrees substantially with that of Harcourt Cl 942, p. 88); 
it is indexed with the new cell dimensions in the following table. 

KllBE[,L[TE--·{jI'bS. 

OrLhorhombic, l'nmm; a = 22.: 

._"'------

I (;I(Cu) d(meas.) (hkll d(cale. 
---~---~---

1 10 . .'")5 0 .J..20 (080) .J..2iil z 
1 (280) 3.!'71 

1 11. L5 3.\)1< (011) 3. !)8~ 

1 ((i00) 3 i()~ 
11 Dii 3.72 (1\)0) 3.72i 

!) 12. (ji) 3.51 (5(j0) ;Li31 

{(a.100) 3.·101 
la 1:3. L 3 3D (-180) 3 3!): 

I (.J.OII 3 2(i! 

2 13 I,ii 3.2(, (3!1 i 321i 
I, (2 lO.O) 3.2:ii 
---- . __ ._-._---

I (;I(e\l) d(meas.) I ! O( 
---- .. _.-... -.. _. ---I 
3 21 10 2. l·l , 25 

21.7 2.08 2 20 

·l 22.1 20.J. 2 '.)-
~I 

22 .J. 2 02 2R 

1 23.7 1 . \)]2 2!1 

24.1 1.883 31 

2.J..7 8.J.0 3:3 

Tlw foregoing observations I 
and show that this mineral is 
but an inclependent species. '1'1 
patterns of the two minerals is i 
of their cell dimensions. 

Cosalitc: a = 1\).0: 

KobelliLe: a = 22.;ii 

The above value'S for cosa 
Berry C these Studies, Geol. Ser 
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KOBELLlTE-61'bS.FeS.2Bi,S,;.sb 2S3 

Orthorhombic, Pnmm; a = 22.,')7, b = 34.01, c = 4.01 kX; Z = ·1 
---

---- -- ----
- - ----------------_.----- --

I fI(Cu) d(rncas.) (hkl i d(calc.', 
d(calc.) I I 

I fI(Cul d(meas.) (hkl) 
I -------------------,._--_._-------------

14.25° 3.12 «()(;O) 3.I:H 
10 --0 4.20 (0801 4.251 2 

;);) i (280) 3 !l78 2 15.0.5 2 \l(i «(>70) 2 975 

1 11. 15 3.\)8 (011) 3.\)82 i (0.120) 2 83-1 

i «()OO) 3.7()2 3 ];').75 2.83 (800) 2.821 

1 11 \l.'i 3.72 
2 (U)O) :3.727 3 l(Ui 2 6\) (7701 2 li87 

\) 12 \;5 3.51 (5(i(J) 3.531 17.25 2.5\) (J .1301 2.;5\)\1 

3 ·101 
2.:312 

1\1 li5 2.2\J 2.302 i (0 100) 
i (3.14. Ol 

10 13.1 3.31) (480) 3.3\1.'> 
(811 ) 

2.2.,} (IO 0 01 2 2i)7 

I (401 ) 3.2(i\1 20.0 

2 13. (i;) 3.2G 
\ 

(341 ) 3 217 

(2 10.0) 3.2,')7 
__ . ______ ---------.-------~-.---.- .--.-- -i -- -

[ fI(Cu) d(mcas.) I I e(CU) d(meas.) I e(cu 1 lil,lllcas.) 

-- --------

21J I-~--
-------------

3 21 10 25 1 -0 .80\) 85.7,yJ 3 Hi 
;) 

217 2 08 2 26.2 .7JI 3!i I;) .:303 

-\. 22.1 2.0-1 2 27.0 . (m3 37.2,) 270 

22.-\. 2.02 28.8.'} .5\)4 88 0 .2J\t 

1 23.7 I. \J12 21) (i5 .• '}.'5-1 38\i 2:32 

1 241 1.883 31 .1),') .4,')3 3\U\ .211 

" 2-1 7 .8JO 1 33 8 .382 W.O;) I . I \I[ 

1 ·W.7 I 17\1 
I --------- - , -

- ------------

The foregoing observations confirm the individuality of kotwllite 
and shO\\- that this mineral is not merely an antimonian cosalitc 
but an independent species. The partial resemblance of the jJowder 
patterns of the two minerals is in keeping with the partial similarity 

of their cell dimensions. 

Cosalite: (L = 111.0;), b = 23.82, c = 4.047 kX 

_ Kubellite: (L = 22.57, b = 3J.0l, c = ·1.01. kX 

The above values for cosaJite are from the original papl'r by 

Berry (these Studies, Geo1. Ser., 42, 23,1939). 
E. \\". "i l'FFIELD 

Fnh'crsity of Toronto 


