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Ten barite-bearing ore samples from drill cores were 

divided into two groups, namely, (A) DY 155 - DY 178 and 

(B) DY 257 - DY 260 (Table BA-1) . Group A samples are from . 
six different baritic horizons which were intersected in 

drill hole 79Xl4. 
ｾ ﾷﾷﾷﾷｾﾷ＠ .. 

It is probable that part of the strata 

is repeated by folding but, despite this complication, we 

can nevertheless investigate vertical variation in mineralogy 

and geochemistry of -!!he baritic units. Group B samples were 

taken from four drill holes in a single baritic horizon in 

order to examine lateral variations. 

Group A 

Samples are compositionally banded and rich in 

and barite. Barite aggregates display embayed mutual 
/ 

/ 
boundaries and have no preferred orientation . Carbonate 

minerals, i.e. dolomite and siderite, tend to occur as 

discrete grains interlocked with barite and show no 

replacement texturef . Sphale rite, galena, and magnetite 

are common but minor in amount. Magnetite, which occurs 

in every sample except DY 174, usually has embayed, corroded 

outlines. The iron content of sphalerite falls in a range 

between 1.4 and 3.9 wt. % Fe and shows no apparent 

systematic variations with stratigraphic position. Arseno-

pyrite and bismuthinite were identified (by electron / / 

microprobe) in sample DY 174. It is noteworthy that reworked 

1 
!) u ｾＭｩ＠ : .tt!J-L 

/) ' ,!! f 
' ? i} 0 
·)11\ ＨＬｾ｣Ｎ＠

'J :/ 
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textures are observed in only one sample, DY 159. 

A most remarkable change in mineral assemblage is 

observed in siderite and dolomite. Siderite is found 

exclusively in samples DY 155, DY 156 and DY 158 which . 
in the "upper" half of barite-bearing horizons. On the 

)r 

} ｾｯｾＢＶ＠
ｯ ﾷ ｾ＠ J ,).vL 

ｾ ｩｊＮ •＠ ｦｾｦ＠ i 
(') cP- (Ot..t'•' 

.. J fv'j . )!.- -

ｾ Ｍ ＧＭＭ D.r ?J ()- ,;r;A ｾ＠
, ifY' L ｴｾｶＭＡ､＠ ;f-' • 

- ｴｲ Ｉ ｾ＠ svi!'J' 2-)ii' :'. I c;.-• 
,4ct / lj,J.;tf · _ jp.e' 
ｾ ［ＬＺ Ｏ ＨＬ＠ fc£1 . . il 

are 'tJi> i ｴｦｬｾ Ｇ＠ ;1 ;; <;II.. 

ｾ
ｲＩｬＩ＠ /. l ' 't") " ' -; , :p/1./ " L- ) b r 

{) t 'lj, r' I !r( -.ifo/ 5; 
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other hand, dolomite is found in deeper horizons as well as ｊｾＬ Ｎ ｦ ﾷ＠ ｾｾ＠ · '"!-?; 
"' -.t'- {!. ;..f..P j , 

ｾ＠ ,-! t)1)' 4 'l l-in DY 15 8. Furthermore, the mole fraction of magnesi urn Ufl.- : ﾷ ＡＧ ｾＱＱＱ＠
1
;c/!:1;o, 

f:i!,co d5 i! P,!fL ""rj. 
in dolomite and siderite decreases and that of iron increases :tf"j.i;r1 j' (. : 
upwards, respectively, with the exception of the interval -10;f_ ｉｾｆｦ＠ ｣ｾＺ Ｉｰ＠ P.;:-

r.5 ( /J) /' , CG 

?( j pJ- {t.tD between DY 174 and DY
1 

178 (Fig. BA-2). The ratio Fe/Fe+Mg [- ｱ ｾ＠ 17_p_ :, ,rf.'J 

also ｭｾ､ＮＭ･ｾ Ｍ ｡＠ tely inc;;'ases towards the mar g in within a sing e ＯＱｾ Ｌ ｾ＠ fotP'8. 
(..u 

ｾＰｶ ｴｾ ｧｲ｡ｩｮ＠ of dolomite and siderite. There fore, it is quite 
ｦＺＮｾＮＨ＠ ＬＧＮ ｜ ＬＺ Ｇ Ｎ ｾｾﾷｻ ｪ ｪ ｴＩＨ Ｉ＠

1 r 

,,J __ ,;,: probable that the 
ＭＺＭＭ ｾ ﾷ ｌＮＮＭｌ＠ ;- ... ,) 

ore-forming solution 
p ,_,..,. f-l 

activity of Fe(II) ion in the 

correlated section which includes 4 drill holes listed in 

Table BA-l. The lateral distribution of many adjacent 
,-· , , · 
' ' 

DY 259 represents the "central" 

facies and the other three 

distances from the center of this particular baritic unit. 

BariteJ pyrite, sphalerite, and galena are the major 

constituent minerals. Minor amounts of chalcopyrite and 

2 ) 
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/ 

carbonate minei-als are also common. Sample DY 259 contains I 
I 

both secondary aggregates of quartz and one grain of argentian 

tetrahedrite (checked by electron microprobe). The carbonate 

mineralogy of sample DY 258 is very unusual. Two barium-
.. . 1: Ｎ ｾ Ｑ＠ r(20 

bearing double carbonate minerals, ｢｡ｲｹｴｯ｣｡ｬ｣ｩｴｾ＠ CaBa(C0
3

)
2 

ﾷﾷﾷ ｾ＠ · ｾ ｾ＠

ｾ＠ .. ｾ ﾷ ｾＮｾＩＭＮＮ Ｉｉ＠ d' a. ｴｬｾ＠and norsethite MgBa(co
3

)
2

, were identified in this well- uv / 
banded sample. Dolomite is closely associated with these V{J 
carbonates but witherite, Baco

3
, has not been found despite 

careful searching. 

Norsethite was first reported in a dolomitic black 

oil shale at the Westvaco trona mine, Wyoming by Mrose 

et al. (1961). Other occurrences of this rare mineral 

include: (i) as irregularly shaped veins in dolomite 
/ 

gangue at the Rosh Pinah Zn-Pb-Cu hydrothermal deposrt, 

South Africa (Steyn and Watson, 1967) where it lS 

associated with calcite, celsian, barite, barytocalcite, 

benstonite (Ca
7

Ba
6

(co
3

)
13

), pyrite, sphalerite, galena, 

chalcopyrite, ｾｮ､＠ tennantite, and (ii) as a mass in braunite 

ore of the high-temperature skarn deposit at ｌｾｮｧ｢｡ｮＬ＠

Sweden (Sundius, 1965; Sundius and Blix, 1965; Moore, 1971) 

where it is found with dolomite, barytocalcite and ben-

stonite and lS considered to be formed during skarnization 

from reactants like psilomelane (BaMn
7

o
14 

(H
2
0)) and dolomite. 

ｎｯｾｳ･ｴｨｩｴ･＠ can be formed by the reaction of barium 

carbonate with dilute solutions of magnesium chloride and 
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sodium bicarbonate at room temperature (Lippmann, 1973). 

According to Lippmann, norsethitization is possible only 

2-in the presence of excess dissolved co
3 

. It is widely 

accepted· that witherite is commonly formed from barite at 
. 

low temperatures and at a high fugacity of co
2 

(Holland, 

1967; Baldasari and Speer, 1979) and, as an analogy, 

"norsethitization" is a possible mechanism for its genesis. 

Although norsethite also can be easily precipitated 

from aqueous ｳｯｬｵｴｩｯｾ＠ containing barium, magnesium, and 

carbonate ions at room temperature (Hood et al., 1974), 

we prefer a metasomatic origin of norsethite and 

barytocalcite in DY 258 as is suggested by sub-microscopic 

mixing of these two carbonates and close association 

between dolomite and barite. However, it is difficult to 

explain why barium-bearing carbonates have been formed only 

ln this particular place, because grain by grain association 

of barite and dolomite is very common (7 samples out of 10) 

without any evidence of reaction between them. 

"Calcareous witherite" was reported by Carne (1976) 

from the TEA barite deposite, ｾｩ､､･ｲｹ＠ Lake map area, Yukon 

Territory at the base of baritic ore horizon in the area. 

However, Lydon et al. (1979) could not confirm the presence 

of witherite and pointed out that Carne's original identi-

fication did not include an x-ray identification. 
l_ Therefore, 
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our report is probably the ｦｩｲ ｾ Ｌ ｴ＠ 'on 

bearing carbonates in ｳｾＭ ｾ ｳｴ･､＠
Yukon. 

the occurrence of barium-

barite-sulfide ore in the 

Iro"n and rnagnesi urn contents in dolorni te grains are 

laterally zoned from magnesium-rich at the center to ｩｲｯｮＭ ｾｾ＠
rich at the margin (Fig. BA-3). Iron-rich dolomite 

coexists ·with siderite in samples DY 257 and DY 260, which 

represent marginal facies of the baritic unit. 

Neither the manganese nor .the strontium contents in 

dolomite shows systematic variation; however, there is a 

proportional relation between them. This is more obvious 

in group A samples than in group B and suggests that the 

concentration ratio between manganese (II) and strontium 

:.: ... " ions did not change markedly in the ore-forming solut-ions. 

' The consistent increase ln the ratio Fe(II)/Fe(II)+Mg ｾ Ｌｹ ｜＠

towards the upper horizon and the margin, a-s-repres ·en.-ted 

by..-t.-h-e----efl-em-:i:-e-a-l- eompos-±-t -io-B- ef- de±-em-i-te--a:mJ.--s-ideri--te, can 

be explained in several ways. First even though the 

ratio of total iron vs. magnesium ions may have remained 

constant, reduction from ferric to ferrous ion would cause 

a relative increase in ferrous ion concentration over 

magnesium ion. However, the sulfide orebodies in the DY 

1 deposit have repeated "Anvil Cycles" and the trend is 

1 
A vertical zoning in mineral assemblages in ore which was first described by D.S. Jennings for the Faro 
deposit. The sequence from bottom to top is graphite­bearing, quartz-bearing, massive, and barite-bearing sulfide ores. 
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well-explained by increasing ox idation state throughout 

the sequence. Therefore, continual upward reduction is 

not consistent with the ge neral trend of ore deposition. 
I _tf, 

r 
J 
} 0::; 

' ｾ＠
I p 

Ｍｾ＠Secondly I a relative increase in pH with time and space (Jcfl i 

I 
-t cfrlCY 

(L ,I 

ye- 1--

/ 

can produce the observed trend. A third explanation is 

. ＧＭＭﾷﾷﾷﾷＭＭｾ Ｍ ＭＭＭ ＭＭＭto assume that the composition of ore forming solution had 

evolved during ore deposition. For e x ample, precipitation 

of a magnesium-rich phase could cause relative enrichment 

of total iron in the·ore-forming solution. Our oxygen, I 

carbon, and sulfur isotopic study in progre ss should /fL(j; 

resolve this problem. 
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·r Table BA-l. Sample locations and mineral assemblages (in order of 
､･｣ｲｾ｡ｳｩｮｧ＠ amounts) of the barite-bearing ores from 
DY deposit. 

Sample 
No. 

GROUP A 

DY 155 

DY 156 

DY 158 

DY 159 

(See , Fig. BA..,..l for the drill sites.) 

Drill Hole 

79Xl4 

" 

" 

" 

Depth 
m 

706.9 

712.0 

717.7 

,. 
720.7 

Mo .. 'L"t DY 174 II 
811.7 

ＮＭＮｾ｡Ｎｾ＠ DY 178 " 856.9 

GROUP B 

.DY 259 80X08 847.8 

DY 258 80X05 860.5 

. 818.5 
f ,e. e "'-+ 

. 769.9 

l'i.' Jl'Y: , 
/ 

Ba 
,. 

. ' l?y, 

ｾﾷ＠ w 
J3f ｾ＠ . 

kit; ' ｦＴｊｾ＠
Ba, By, 

/ I 

§.P, ｰｦｩ Ｇ ｾ ﾷ＠ .• Qz, Do, 9-{, Ag-Te, Mt 

ｾ Ｍ ) Sp, Ba-carbonates (see ·text , Do, { 

;if ｦＮＭｴ＼＾Ｂｔｾ Ｍ TI-!<S l>o&-> 
Sp .In ('_/ Do Sd N(l T CoRRt:Bcf'l11 7 ' ' YP' , 
Ｏﾥｾ＠ / 7 t!JI X -16 4.., ';J1rl 73-VH(S C ... (Cf) TR(£1 
1'P, yn, 9,P', Sd, Do, Mt 1 s t:J ＢＧＢｾ＠ - o 'J ft , I '(/ 

Abbreviations: Ba, barite; Py, pyrite; As, arsenopyrite; Sp, sphalerite; 
Gn, galena; Cp, chalcopyrite; Ag-Te, argentian tetrahedrite; 
Bi, bismuthinite; Qz, quartz; Mt, magnetite; Do, dolomite; 
Sd, siderite. Pf- P_<jRRHd 7rrc; Lf·CO g-47.0 
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rrz..r,.., ｾ＠ . 7oG, • .q , ''-1(.-.c.t_: ｓｴＭｴｲＢｮｴＺｾ＠ 4Eg ｾＧＵ ｯ ﾷ ｏ＠I 51tP -'> 4 ｾ＠ 3 t.:·t:;s,r;;v-r:r.it.. ( <t 

----- -----714. :!> ./ 4 15 on-4 4L 7'2_ 6r.Jf f-lt1r.· r tf?lv Go 
2 5 & ｾＦｯ ＮｳＭＬＮＬ＠ 4(-;14 r<5'7- 4 I 5 8 ＷＱ ＱﾷＷ ｾ＠ 4 ｾ＠ 8 7r5.<; u !}o-s 7 . i?&f·"-

ＢＢｾ＠ ＷＲ｣ＮＮ ｾ＠
5 134& &t:."1 .4 I S '=) f ＲＮｯ Ｎｾ＠ 4 ｅｃ ｾ＠ · no. 8 1!;4 li'ft,.'f----. 

, 8t7. U 4 AO i . 75 7 ><IRS-; 4/' 4 I 72.3· "7 ) ｾ＠ ｾ＠ . 8!'7.'? 7'7-11,. 
15'65- 1 : ! 

. 41<41 ... "' ! 
I1 L1 ｾＱＱﾷＱｗｉＮＡＧｬ＠ 4<S0t5 ,f 

1 ｾ［＾＠ c4 ｾ Ｐ ＭＬ Ｌ Ｑ＠ 118 
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1 5 D3·_ 
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Table BA-2. Selected analyses o£ carbonates from barite-bearing 
samples (see Table BA-1). 

DY 155 DY 156 DY 158 

Weight % siderite siderite siderite dolomite . 1 
0.40(.13) 0.47(.12) 26.21(.36) CaO 0. 77(.20) 

MgO 2.07(.33) 3. 37 (. 83) 3.75(.83) 5.17(.41) 
FeO . 51.35(.52) 52.20(1.29) 51.78(.94) 21.81(.33) 
MnO 5.46(1.21) 3.79(.66) 3.56(.17) 2.36(.03) 
SrO 0.00 0.00 0.13(.18) 0.29(.04) 
co 

2 
2 37.70 38.32 38.44 41.16 

Total 97.34 98.08 98.12 97.00 

Mole fractions 

Caco
3 

0.016 0.008 0.010 0.500 
MgC0

3 
0.060 0.096 0.106 0.137 

FeC0
3 

0.834 0.834 0.825 0.325 
MnC0

3 
0.090 0.061 0.057 0.036 

SrC0
3 0.001 0.003 

3 
(6) (11) (5) (3) n 

DY 159 DY 174 DY 178 

Weight % dolomite dolomite dolomite 

CaO 25. 28(.41) 1 27.61(.61) 24.91(.55) 
MgO 4.45(1.13) 13.62(2.15) 9.54(2.08) [,;c, j, FeO 20.23(.9 8) 8.69(3.13) 8. 55 (. 26)-

- ., 
11n0 4.76(.09) 3.68(.05) 9.60( 2-:69) 
SrO 1.27(.06) 0. 09 ( .15) 1.27(.57) 
co 2 

40.58 44.18 41.67 2 
Total 96.57 97.87 95.48 

Mole fractions 

Caco
3 

0.489 0.490 0.469 

MgC0
3 

0.120 0.337 0. 250 

Feco
3 

0.305 0.120 0.126 

MnC0
3 

0.073 0.052 0.143 

SrC0
3 

0.013 0.001 0.012 
n3 (3) (7) (3) 



Weight % 

BaO 

CaO 

HgO 

FeD 

MnO 

SrO 
co 2 

2 

Total 

Mole fractions 

BaC0
3 

Caco
3 

MgC0
3 

FeC0
3 

MnC0
3 

SrC0
3 n3 

Weight % 

CaO 

MgO 

FeO 

MnO 

SrO 
co 2 

2 

Total 

Mole fractions 

Caco
3 

MgC0
3 

Feco3 
MnC0

3 
SrC0

3 n3 

1 a 
1 

DY 259 

dolomite 

0.00 
28.14(.47)1 

12.85(.76) 
9.25(.55) 
3.59(1.16) 
0.00 

44.01 

97.84 

0.0 

0.502 

0.319 

0.129 

0.051 

0.0 
(4) 

DY 25 7 

siderite 

0.86(.71) 
3.12(.06) 

38.36(.ll) 
12.73(.37) 

n.d. 

35.47 

90.53 

0.019 

0.096 

0.663 

0.223 

(2) 

DY 258 

norsethite 

so. 86 (1.19) 
0.33(.19) 
8.66(1.44) 
4.19(1.61) 
5.00(.23) 
0.41(.21) 

30.15 

99.59 

0.484 

0.009 

0.313 

0. 085 

0.103 

0.006 
(7) 

dolomite 

26.45(.6 8) 
6. 08(1. 24) 

16. 77(1.21) 
6.92(1.43) 
0.27(.18) 

42.08 

98.57 

0.493 

0.158 

0.244 

0.102 

0.003 
(5) 

2 
Calculated assuming stoichiometry 

3 
Number of analyses 

barytocalcite 

47.60(2.25) 
17.94(1.34) 
1.00(.83) 
0.55(.50) 
0.66(.53) 
2.03(2.06) 

32.03 

101.82 

0.476 

0.439 

0.034 

O.Oll 

0.013 

0.027 
(6) 

DY 260 

siderite 

1. 50 (. 61) 
0.96(.42) 

55. 79(2.18) 
0. 84 (. 87) 
0.09(.16) 

36.96 

96.14 

0.032 

0.028 

0.925 

0.014 

0.001 
(3) 

dolomite 

0.00 
25.40(.70) 
6.12(1.80) 

11.41(1.08) 
8.14(1.99) 
0.54(.29) 

38.88 

90.49 

0.0 

0.513 

0.172 

0.180 

0.130 

0.006 
(8) 

dolomite 

25.82(.20) 
6.22(.99) 

18.16(.84) 
4.79(.46) 
0.39(.12) 

41.31 

96.69 

0.490 

0.164 

0.269 

0.072 

0.004 
(4) 

Because they are in fine-grained aggregates, carbonate minerals tend to give 
low total wt.%. No other elements are above the detection limit by electron 
microprobe analyzer. 



FIGURE CAPTIONS 

Fig. BA-l. Drill grid over the DY orebody. Closed circles 

locate holes from which samples were taken for 

study (see Table BA-1). Other holes not sampled 

are indicated by open circles. 

the zone of mineralization. 

Dashes outline 

Fig. BA-2. Composition of carbonate minerals from six 

different barite horizons (group A) in drill 

hole 79Xl4. Data are from Table BA-2. 

Fig. ｂａｾＳＮ＠ Composition of carbonate minerals from group 

B samples. Distances are measured northward 

from drill hole 80X08 (sample DY 259). Data 

are from Table BA-2. 
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