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!lata base are incorporated in' theMARRABA Map COImnentary (Derrick,

1980), which also provides' some'disc.ussi0l?-'and interpretation of the'

data. c
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TABLE 1A. CHEMICAL DATA, ARGYLLA FORMATION ACID VOLCANICS "........... I''_._.

~~~<'.~t

2 . 3 4 6 7 8 9 10 11 12 13 14' 15 ' 16: 17
~1. 5

/ ~"-\\ -'
Rel5'd 7220~:. 6920 7020 7020, 7020 7020 7020 7020 7020 7020 7020 7120 7120 Bea Bel ' Bea 7220503~Nr. 5035 0317 0417 0418 0421 0457 045& 0414 ' 0419 0440 5034 ' 1258 1393 Bgt

fli0
2
% 69.0 67.0 ,71.0 72.0 70.0 71.0 , 63.0 : 69.0 70~0 71.0 71.0 '72.0 69.0 69.4 70.7' '67.31 ' 75.0

"'0 0.71, Q.8" 0.51 , 0.52 .51 0.61 0.58 0.59 0.51 0.54 0.50 0.45 .50 0.58 0.39 ,0.78 0.26.. J. 2 .
~.l203 12.8 12.8 I 12.3 1i.8 12.3 12.55 • 15.0 12.4 12.5 12.,6 12.1 11.3 11.5 12.74 ' 12.92 12.54 10.6
Pe 0 * 6.3 8.2 4.7 3.25 6.4 4.9 6.0 ' 7.9 6.2 5.5 5.4 5.8 8.6 5.8 ' 4.35 ,3.76 4.62 3
FeO

3.20 ,:;

0.02
j' /:

0.02MnO 0;.05 0.02 0.03 0.02 0.02 0.08 0.09 0.02 .' 0.03 0.05/>' 0.02 0.03 0.04 0.04 0.02
"

,.
0.38 0.69 '1.11 0.61

MgO 0.95 0.71 1.4 1.2 0.10 0.42, 0.92 0.92 0.3 -~:,-~-u;--·~~:.-: u.4 0.24 ' 0.85
CaD 1.7 2.0 2.4 2.2 1.05 1.8 5.1 1.3 1.2 '2.05 1.75 1.03 ' 0.77 1.74 " 2.31 1.22 0.33
Na

2
0 2.9 5.65 3.8 3.9 4.15 3.15 3.2 3.5 3.3 3.8 2.8 2.4 2.4 3.65 3.24 2.72 1.65

K
2
0 5.1 2.1 2.4 3.2 4.3 4.5 2.8 3.7 ,4.7 3.7 5.2 5.5 ' 6.3 3.79 3.74 ' " 5.10 6.5

"P205 ' .18 0.25 0.18 0.12 0.14
,t 0.14 0.18 0.2 0.17 0.14 0.08 0.10 C.11 0.16 0.14 0.18 .02

L on I .49 (, 0.59 /~98 0.81 0.45 ,0.58 2.65 0.45 .67. 0.39 0.45 0.88,< 0.42 0.36
\}

Total 100.18 100.12 99.7 100.02 99.42 '99.7 99.5 100.0 99.6 100.1 99.7
;,.~,

99.8 99.8 98.85 98.68 . 98.88 99.9I

Rb ppm 190 50 60 65 80 220 180 60 ;;45 80 85 165 130 110 139 164 115
U ..

, Sr \\'\ 75 90 125 115 35 90 165 50 50 100 45., 30 25 85 190 43 40.
,"Rb/Sr 2.53 .55 ~48 .56 2.28 2.44 1.09 1.'2 2.9 .8 , 1.88 5.5 5.2 1.51 .73 3.8 2.87

K/Rb 225 274 326 393 450 176 137 460 270 400 225 293. 396 303 236 257 465

* All values are for total iron, except for analysis 16. ,
\ ,

Analyses 1, 2: Argylla Formation, Chumvale area \ Analysis 15: Averageof 14 analyses of Leichhardt Metamorphics acid volcanics
Analyses 3-7: Argylla F?rmation, unit Bea3' 'Duck Creek and Bulonga. Anticlines from the Mary Kathleenand Prospector 1:100000 Sheet areas,
lnalyses 8-11: Argylla Formation, uni~ Beaf Duck Creek and Bulonga. Anticlines Analysis "16: Average of analyses of the Argylla Formation fromtheMary Katbleen
Analyses 12-13: Argylla Formation, Wonga Be t,MaryKathleenSheet '

, " and 'Prospector 1:·100 000 Sheet areas
Analysis 14: Average of ana;Lyses 1-11 of the Argylla Formation Analysi,s 17: TommyCreek Microgranite
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~ABLE lB. SAMPLE KEY, ARGYLLA FORMATION ACID VOLCANICS
i'.'

"(

Description
%

Bea: . Pink to grey feldspar ,porphyry

Bea: As above

Bea3: grey, laminated porphyritic rhyolite/
tuff; bands of plagioclase 'and quart,z
phenocrysts'in quartzo£eldspathic matrix,
inter+ayered with bands of granoblastic'
quartz. iJ

Bea3: pal'\\ ,grey-pink porphyritic rhyolite
with quart~\' and plagioclase phenocrysts,

I. ina fine-gl,:,sined quartzofeldspathic matrix
with somebf\')tite and chlorite. Matrix

, \

ca 90%\

Bea3: As for 418 \.~

Bea3: Pale pinky 'grey porphyritic,micro­
grallite;quart~z and plagioclase
phenocry'sts(10%) set in a K-feldspar-quartz

,matrix,' with biotite and ep'idote

~ea3: Microgranite or quartz-feldspar
porphyry with K-feldspar (30%) quartz' (10%)
and plagioclase (.5%) phenocrysts, in '
quartzofeldspathic matrix ,

7

4

, • t ( ( • ~ ,b~). ..... ( .. ".'< <; ~.: t; ,\ ,'4, ~ " " . ; < • " •.

5

6

. : : : : : .: : " " : .' .'.: : . . .. . . ....

(.

421

457'

418

,458

Sample Analysis ,;;:,

!!2.. (~~.-

5035
,.j

1

317 2 '.'

,,~~ 417 3
\'}

i
(

'.. . c . ',' • • .. • .. ( .. • le, < ( • i .

", ~rea

.',

.. \

}i

Anticlines

Creek

Bulonga

and

Duck"

11
"t~,~__-,-__...". ,,-- ..-. _

--------'O~J

, Chumvale

'.
1:- II

Duck

.414 8 Bea4: Quartz-feldspar porphyry (rhyodacite),
with' 10% plagioclase and 8% quartz pheno- .
crusts, in quartzofeldspathic matrix;
biotite defines foliation' '

Creek

and

Bulonga

Anticlines

'419

,5034

9

10

11

I'_I

I;' Be,a4: " Quartz-:i;eldspar ,porphyry (rhyodacite),
with 10% quartz and 15% plagioclase pheno­
crysts, in qua~t~o~eldspathicmatrix

, \
Bea4: Quartz-feldspar porphyry (rhyolite);
with 10% quartz, 6% plagioclase and 4%
K-feldspar as phenoc~sts, in, quartzo­
feldspat~ic matrix

Bea4: 'As above·

Wonga

belt, ,.

Mary

Kathleen

.Sheet"
'.~--~ ".',' -~_._- •. -" ....

1258 12'

1393 13

Bea: streaky, laminate~ metarhyolite or
, rhyod~cite, with 3% K-feldspar and 1%

plagioclase phenocrysts, and K-feldspar­
quartz-rich matrix

Bea: sheared, laminated rhyolitic 'acid,
volcanicswithno, phenocrysts; ma.:tnly
a fine-grained mosaic of quartz and
K-feldspar
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CHEMICAL ANALYS.ES OF MALBON GROUP METABASALT: \ CONE
CREEK METABASALT MEMBER OF THE MARBABA VOLCANICS,
AND WAKEFUL' METABASALTMEMBER OF THE MITAKoODI
QUARTZITE (after E~lis, in prep.)

if})
2'. 3 4 5 6 7 , 8 I

,.

Si02%

Ti02
A1203
Fe20j

FeO
MnO

MgO

CaO

Na20

K
2

0

P205

54.52

1.42

14.65

12.83

"0.28

5~17

4.79

3.04

3.08

0.19

50.57

2.29

13.76

17.88

'0.15

3.33

5.40.

2.83

3.49

0~28

53.63

L01

14.86

11.31

0.34

6.79

8.17

1.72

2~52

0.15

53.85

F 0.94

14.72

10.89

0.25

6.98

"7.45

2.43

2.31

0.15

48~51

,3.09,. ,

12.12

.20,002

0.36

4.64

7.63
. 2.07

1.32

0.34

48.36

2.63

13.01

18.12

0.24

5.46

8.95

1.99

0.87

0.39

53.08

0.68

13.48

11.66

0.15

3.67

16.-58'

0.31

0.16

0.14

52.00

1.64

14.84

4.82
8~16

0.27

~5. 47

8.89

i.94

1.72

0.23

Ba ppm

Rh

Sr

Y

Pb

Zr

Zn

Cu

Ni

Cr

V

Sc

K/Rh

Na20/K20

1150

50

145

27

10

150

60

56

72

58

250

28

511

0.98 0.81

2000

50

160

27

15

lOO

140

29

100

190

190

23

418

0.68

860

40

150

24

15

100

120

60

lZ5

240

200

34

479

,1.05

420

30

70

46

15

200

70

75

40

38

330

43

365

1.56

'~~~\
220 97

30 10
~.

~ .110 280

10 40

225 10

42, 110

35 25

72 42 .

50'~ 41

85\, 73

280 ~~PO
40 33

240 132

, 2.28 1.93

791

35

152

34

12

147

7S
56

114

237

33

399

1.1

""

, ..
Note: All analyses recalculated' to 100% and volatile-free

basis; analyst, AMDEL~'

~.~

,Sample key:

70200310

70200311

70200312 '

Average of 1 to 7"

5.

6.

7.
8.

1. 70200305

2. 70200307

" 3. 70200308

4. 70200309

1-3 .. Wakeful Metabasalt Member
4-7 =,'Cone 'Creek Metabasalt MeEber
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CHEMICAL ANALYS.ES OF MALBON GROUP METABASALT: \ CONE
CREEK METABASALT MEMBER OF THE MARBABA VOLCANICS,
AND WAKEFUL' METABASALTMEMBER OF THE MITAKoODI
QUARTZITE (after E~lis, in prep.)

if})
2'. 3 4 5 6 7 , 8 I

,.

Si02%

Ti02
A1203
Fe20j

FeO
MnO

MgO

CaO

Na20

K
2

0

P205

54.52

1.42

14.65

12.83

"0.28

5~17

4.79

3.04

3.08

0.19

50.57

2.29

13.76

17.88

'0.15

3.33

5.40.

2.83

3.49

0~28

53.63

L01

14.86

11.31

0.34

6.79

8.17

1.72

2~52

0.15

53.85

F 0.94

14.72

10.89

0.25

6.98

"7.45

2.43

2.31

0.15

48~51

,3.09,. ,

12.12

.20,002

0.36

4.64

7.63
. 2.07

1.32

0.34

48.36

2.63

13.01

18.12

0.24

5.46

8.95

1.99

0.87

0.39

53.08

0.68

13.48

11.66

0.15

3.67

16.-58'

0.31

0.16

0.14

52.00

1.64

14.84

4.82
8~16

0.27

~5. 47

8.89

i.94

1.72

0.23

Ba ppm

Rh

Sr

Y

Pb

Zr

Zn

Cu

Ni

Cr

V

Sc

K/Rh

Na20/K20

1150

50

145

27

10

150

60

56

72

58

250

28

511

0.98 0.81

2000

50

160

27

15

lOO

140

29

100

190

190

23

418

0.68

860

40

150

24

15

100

120

60

lZ5

240

200

34

479

,1.05

420

30

70

46

15

200

70

75

40

38

330

43

365

1.56

'~~~\
220 97

30 10
~.

~ .110 280

10 40

225 10

42, 110

35 25

72 42 .

50'~ 41

85\, 73

280 ~~PO
40 33

240 132

, 2.28 1.93

791

35

152

34

12

147

7S
56

114

237

33

399

1.1

""

, ..
Note: All analyses recalculated' to 100% and volatile-free

basis; analyst, AMDEL~'
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,Sample key:

70200310

70200311

70200312 '

Average of 1 to 7"

5.

6.

7.
8.

1. 70200305

2. 70200307

" 3. 70200308

4. 70200309

1-3 .. Wakeful Metabasalt Member
4-7 =,'Cone 'Creek Metabasalt MeEber
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TABLE 3. CHEMICAL ANALYSES OF SLATES AND SILTSTONES OF THE MAlUMO SlATE AND THE CORELLA FORMATIOll
. . .' .." - - I . -

Analyses by AMDEL, Adelaid~J
~,

Marimo S 1 ate

Sample Nos.* 1. 279 280 281 ,282 283 284 2B5 286 287+ 288 289 290 291 292 ..

SiOl) 71.05 76.11 69.29 81~20 : 83.06 75.06 71.59 87.08 72.84 58.63 78.44 74.63 66.53 72.26 43.00
"

Ti02 .52 0.57 0.74 0.75 9.21 0.46 0.56 0.276 0.59 0.48 0.49 0.69 0.67 0.57 0.38
\.

AJ.20
3

12.46 14.27 17.77 10.53 7.27 9.00 12.30 7.41 13.99 12.76 13.28 ' 14.12 15.83 13.62 .8.93
(t',

Fe20
3

2.0 0.25 1.46 0.195 ,2.83 0.939 3.72 0.33 0.53 1.11 0.30 0.92 1.99 2.03 0.69,
MnO 0.00 0.29 0.00 0.00 0.010 0.00 0.00 0.059 0.00 0.009 0.00 , 0.00 0.009 0.00 0.00

, /.

MgO 0.62 0.778 0.378 0.488 0.77 0.092 0.919 0.69 0.67 0.615 0.78 0.67 0.924 0.86 8.34
'" , 0.029;CaD 0.08 0.078 0.019 0.029 0.029 0~046 0.119 0.098 0.42 0.117 0.048 0.,037 0.095 13.,46

0.19 (~'::'':::
"'1:

Na20 0.31 0.47 0.195 0.19 0.18 0.09 0.098 0.19 ", 2.46 0.19 0~19 0.18 0.19 0.156
! ','.

4.61 3.96~
.~':-

6.68 2..56 4.50 ! '\ 1.16K
2
0 3.71 3.21,. 1.53 2.46 3.58 ' 4.26 5.37 4.49 3.16

P205 .16 0.049 0.057 0.088 0.067 ' 0.101 0.27 0.079 0.067 0.23 0.165 0.29 0.15 0.057 0.055,

Total 96.93 94.14 96.69 95.97 92.55 92.13 98.58 93.41' 77.87 '97.34 95.82 ' 91.69 94.17 78.17

Ignition Loss 2.79 5.60 ' 2.39 4.25 7.95 , 8.13 1.65 3.88 12.13 2.75 4.25 7.59 4.81 22.12

Total 99.72 99.';7.4. 99.08 100.22 100.50 . 100.26 '100.23 97.29 90.00 100.09 100.07 99.28 98.98 100.29
--"

+ These samples' contai~ more than 'ffi Cu

* BMR registered n~ers eg, .70200279
j/ ' '"

/ I ,. .'. ,.
1. Average of MF ..lmo Slate and Oorella Formation-samples// . .
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TABLE 3. CHEMICAL ANALYSES OF SLATES AND SILTSTONES OF THE MAlUMO SlATE AND THE CORELLA FORMATIOll
. . .' .." - - I . -

Analyses by AMDEL, Adelaid~J
~,

Marimo S 1 ate

Sample Nos.* 1. 279 280 281 ,282 283 284 2B5 286 287+ 288 289 290 291 292 ..

SiOl) 71.05 76.11 69.29 81~20 : 83.06 75.06 71.59 87.08 72.84 58.63 78.44 74.63 66.53 72.26 43.00
"

Ti02 .52 0.57 0.74 0.75 9.21 0.46 0.56 0.276 0.59 0.48 0.49 0.69 0.67 0.57 0.38
\.

AJ.20
3

12.46 14.27 17.77 10.53 7.27 9.00 12.30 7.41 13.99 12.76 13.28 ' 14.12 15.83 13.62 .8.93
(t',

Fe20
3

2.0 0.25 1.46 0.195 ,2.83 0.939 3.72 0.33 0.53 1.11 0.30 0.92 1.99 2.03 0.69,
MnO 0.00 0.29 0.00 0.00 0.010 0.00 0.00 0.059 0.00 0.009 0.00 , 0.00 0.009 0.00 0.00

, /.

MgO 0.62 0.778 0.378 0.488 0.77 0.092 0.919 0.69 0.67 0.615 0.78 0.67 0.924 0.86 8.34
'" , 0.029;CaD 0.08 0.078 0.019 0.029 0.029 0~046 0.119 0.098 0.42 0.117 0.048 0.,037 0.095 13.,46

0.19 (~'::'':::
"'1:

Na20 0.31 0.47 0.195 0.19 0.18 0.09 0.098 0.19 ", 2.46 0.19 0~19 0.18 0.19 0.156
! ','.

4.61 3.96~
.~':-

6.68 2..56 4.50 ! '\ 1.16K
2
0 3.71 3.21,. 1.53 2.46 3.58 ' 4.26 5.37 4.49 3.16

P205 .16 0.049 0.057 0.088 0.067 ' 0.101 0.27 0.079 0.067 0.23 0.165 0.29 0.15 0.057 0.055,

Total 96.93 94.14 96.69 95.97 92.55 92.13 98.58 93.41' 77.87 '97.34 95.82 ' 91.69 94.17 78.17

Ignition Loss 2.79 5.60 ' 2.39 4.25 7.95 , 8.13 1.65 3.88 12.13 2.75 4.25 7.59 4.81 22.12

Total 99.72 99.';7.4. 99.08 100.22 100.50 . 100.26 '100.23 97.29 90.00 100.09 100.07 99.28 98.98 100.29
--"

+ These samples' contai~ more than 'ffi Cu

* BMR registered n~ers eg, .70200279
j/ ' '"

/ I ,. .'. ,.
1. Average of MF ..lmo Slate and Oorella Formation-samples// . .
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,TABLE 3 (cont)

l\,

:i

_...~

Marimo Slate Corella Formation Slates (Bkc2s)
I)

(:'

Sample Nos. 293. 294+ 295 296 297 298 299 300 )01 302 303 304

84~7
c,

Si02 55.38 SO.05 . 63:00 65.. 66 . 70.91 82.38 37.36 70~86 66.28 68.15 60.79

Ti02 0.59 0.21 0.61 0.42 ' , 0.62 00 25 0.25 ,0.35 '0.51 0.54, 0.67 0.81
"A120

3
16.91 8.95 7.27 12.25 15.28 8.04 " 6.29 3.67 13.71 . 15.04 16.86 16.43

Fe20
3

11.83 0~71 5.01 8.16 0.57 0.47 1.51 ' 0.19 0.;,9 0.70 0.69 1.48

MnO 0.009 0.026 0.00 0.009 0.00 0.00 0.010 0.00 0.00. 0.00 0.028 0.009
,.-'';::;:'~.~\\\

\.

MgO 1.20 0.40 0.74 0.86 ,0.096 0.46 0.62' 0.46 r,
I'

0.43 0.38 \~ 5.99 : 0.70 );
:,~.

CaO 0.25 0.043 0.079 0.35 0.038 0.029 0.038 19.52 0~027 0.018 0.056 , 0.07
I' ,".'

Na20 0.18 0.00 0.16 0.18 0.28 '0.096 0.192 0.14 '0.36 0'.35 0.65 ' 0.35

K20 4.33 2.01 1.68 3.10 5.00 1.92 4.41 '1.09 4.27 4.63 '4.65 4.88

P205 0.52 0.14 0.19 0.85 0.096 o~067 0.16 0.09 (, 0.046 0.07 0.12 0.10
'.':

Total 91.20 62:57 79.00 '91.61 93.66 95~95 95.34 68.4 90.62 88.25 92.33 8~.68

Ignition Loss 8.01 13.37 20.95 7.78 4.26 4.38 4.08 ' 31.17 8.84, 12.12 7.39 11.90
\:

75.93
\'

, 99.16 100.37Total 99.21 99.95 99.39 97.92 , 100.33 ;~ 99.42 99.57 99.72 r, 97.58
';, ,';.

+ . .,', "
These samples contain more than. 'Jf" Cu

',.1

I'.

,TABLE 3 (cont)

l\,

:i

_...~

Marimo Slate Corella Formation Slates (Bkc2s)
I)

(:'

Sample Nos. 293. 294+ 295 296 297 298 299 300 )01 302 303 304

84~7
c,

Si02 55.38 SO.05 . 63:00 65.. 66 . 70.91 82.38 37.36 70~86 66.28 68.15 60.79

Ti02 0.59 0.21 0.61 0.42 ' , 0.62 00 25 0.25 ,0.35 '0.51 0.54, 0.67 0.81
"A120

3
16.91 8.95 7.27 12.25 15.28 8.04 " 6.29 3.67 13.71 . 15.04 16.86 16.43

Fe20
3

11.83 0~71 5.01 8.16 0.57 0.47 1.51 ' 0.19 0.;,9 0.70 0.69 1.48

MnO 0.009 0.026 0.00 0.009 0.00 0.00 0.010 0.00 0.00. 0.00 0.028 0.009
,.-'';::;:'~.~\\\

\.

MgO 1.20 0.40 0.74 0.86 ,0.096 0.46 0.62' 0.46 r,
I'

0.43 0.38 \~ 5.99 : 0.70 );
:,~.

CaO 0.25 0.043 0.079 0.35 0.038 0.029 0.038 19.52 0~027 0.018 0.056 , 0.07
I' ,".'

Na20 0.18 0.00 0.16 0.18 0.28 '0.096 0.192 0.14 '0.36 0'.35 0.65 ' 0.35

K20 4.33 2.01 1.68 3.10 5.00 1.92 4.41 '1.09 4.27 4.63 '4.65 4.88

P205 0.52 0.14 0.19 0.85 0.096 o~067 0.16 0.09 (, 0.046 0.07 0.12 0.10
'.':

Total 91.20 62:57 79.00 '91.61 93.66 95~95 95.34 68.4 90.62 88.25 92.33 8~.68

Ignition Loss 8.01 13.37 20.95 7.78 4.26 4.38 4.08 ' 31.17 8.84, 12.12 7.39 11.90
\:

75.93
\'

, 99.16 100.37Total 99.21 99.95 99.39 97.92 , 100.33 ;~ 99.42 99.57 99.72 r, 97.58
';, ,';.

+ . .,', "
These samples contain more than. 'Jf" Cu

',.1
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TABLE 4. C/BBON .ft.NALYSES AND T"rlACE EI.JOOiNTs IN SLATES AND SILTSTOm:S OF THE MARIMO SLATE AND CORELLA FORMATION
:" " - .,.'. ". ,I,'; ". .' , ,_"\; j, • ":( ",- '. ',' " : ,If;/

(All analyses quantitative; trace elements Co to zI., by direct-rel:.)dingopticaJ. spectrograph, J31<j(;
, S io Rh, AMDELj . Ga and :s,' semi-quantitatiye emission spectroscopy, AMDEL)

c
..~.
T.......

'" (.~
'"'' ,....-....,"_.

1,_-.

r·"

;.-

"

'- '!

ppm

er Cu Ph

10017 (, 5

85 29

60 13

75 15
;?

73 ~~::/Jo

53/' 47

72 +500

46 130.

70 46

90. 330

33 14

o

B

25

2,

50,
25

10
(', \

10

20

100

15

30

30

15

20

30

10

5

~5

25

10

15

~

20

j20-
!

40

30

\ 2080

140

90

50

100

190

90

Rb (la.

1,0 )0

140 50
130 30 ,',

40 20

10 20

13 30

80 20

150 'SO

3O'C~C" 10

70 'ID.
I; '(,.

100 SO

2,70 30

170 10'

1200

1300

700

900
"\;

1600

700

300

Na

900

2800

900

300

900

900

400

1100 '

."

/:> . 'SOli', '

9od~~'

1300

200

7%
soo
SOO

2S00

SOO.

CO
2

SOO
SOO
500

SOo.
500

SOO
SOO

3S00'

3000

SOO
1000

, SOO'

SOO
17.1~

S

400

2.700

2500

3SO,

1250

550

,1650

, 7300

11SO

150 '

1200

1950

,4900

4,00

1050

, 350

1400

4SO

1100

6100 '

130

280

160

155
100

Zt\
1SO\\

230'"

280

120

- 1SO

230

100

200

280

220

180

2SO

170

105

v Y

370.::.: 31

100 34

86 40

48 35

44 28

110 54

62 28

200 SO

300 120

125 54

90 37

110 41

240 3,'

210 35

155 40

110 105

130 50

185 44

180 31

56 :~,r 30

Sr

430

120

-30

210

38

38

75

320

58

-30

Se

13-- -30
i" \"

18 )' 73

13 • 36
.'

11 -30

12 '::30 '

11 14

11 27

23 23

16 1):16 \.

41 15 .

6, 19

12 14

16 13

11 13

13 12

Ni

12

13

10

14

14

1,33 17 90

s13 11 -30

18 1, -30

1000 25 270

14 14 ·180

La

75

110

200

Ba

830

710

,730

13,0 100

380 125

340 105

310.1 80

820. 10,

420 115

"

5

5

25',
10

Zn

5 840 75

5 2250 110

5 1700 110

10 940 110

5 330 150

16 700 120

5 140 170 '

-5 500 180

10800 110

, '':'.820 90

, 295 90

y;~

/1'
~?

\.\
-5
20

5

5

i: -5'

5

15 '

5

5

25

10

-5

5

22 ',~ 10

10 15

i 2;1 10

i 22 15

42

<.?,5

+500

+500

60(.

'90

100

54

66

100

154
24

I..

SO

10

8

-8

10

9

13

9

15

t 1000 ';

11

8

9

15

.15

200

150

11

9
10 .

8

"", Co

.80

.24

.36

1.08

3.9

0.18

1.63

3.2

2.6

, 2.35

3.75

1.18

'16.7

3.75

2.05

2.6

Number

279*

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297
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TABLE 4. C/BBON .ft.NALYSES AND T"rlACE EI.JOOiNTs IN SLATES AND SILTSTOm:S OF THE MARIMO SLATE AND CORELLA FORMATION
:" " - .,.'. ". ,I,'; ". .' , ,_"\; j, • ":( ",- '. ',' " : ,If;/

(All analyses quantitative; trace elements Co to zI., by direct-rel:.)dingopticaJ. spectrograph, J31<j(;
, S io Rh, AMDELj . Ga and :s,' semi-quantitatiye emission spectroscopy, AMDEL)

c
..~.
T.......

'" (.~
'"'' ,....-....,"_.

1,_-.

r·"

;.-

"

'- '!

ppm

er Cu Ph

10017 (, 5

85 29

60 13

75 15
;?

73 ~~::/Jo

53/' 47

72 +500

46 130.

70 46

90. 330

33 14

o

B

25

2,

50,
25

10
(', \

10

20

100

15

30

30

15

20

30

10

5

~5

25

10

15

~

20

j20-
!

40

30

\ 2080

140

90

50

100

190

90

Rb (la.

1,0 )0

140 50
130 30 ,',

40 20

10 20

13 30

80 20

150 'SO

3O'C~C" 10

70 'ID.
I; '(,.

100 SO

2,70 30

170 10'

1200

1300

700

900
"\;

1600

700

300

Na

900

2800

900

300

900

900

400

1100 '

."

/:> . 'SOli', '

9od~~'

1300

200

7%
soo
SOO

2S00

SOO.

CO
2

SOO
SOO
500

SOo.
500

SOO
SOO

3S00'

3000

SOO
1000

, SOO'

SOO
17.1~

S

400

2.700

2500

3SO,

1250

550

,1650

, 7300

11SO

150 '

1200

1950

,4900

4,00

1050

, 350

1400

4SO

1100

6100 '

130

280

160

155
100

Zt\
1SO\\

230'"

280

120

- 1SO

230

100

200

280

220

180

2SO

170

105

v Y

370.::.: 31

100 34

86 40

48 35

44 28

110 54

62 28

200 SO

300 120

125 54

90 37

110 41

240 3,'

210 35

155 40

110 105

130 50

185 44

180 31

56 :~,r 30

Sr

430

120

-30

210

38

38

75

320

58

-30

Se

13-- -30
i" \"

18 )' 73

13 • 36
.'

11 -30

12 '::30 '

11 14

11 27

23 23

16 1):16 \.

41 15 .

6, 19

12 14

16 13

11 13

13 12

Ni

12

13

10

14

14

1,33 17 90

s13 11 -30

18 1, -30

1000 25 270

14 14 ·180

La

75

110

200

Ba

830

710

,730

13,0 100

380 125

340 105

310.1 80

820. 10,

420 115

"

5

5

25',
10

Zn

5 840 75

5 2250 110

5 1700 110

10 940 110

5 330 150

16 700 120

5 140 170 '

-5 500 180

10800 110

, '':'.820 90

, 295 90

y;~

/1'
~?

\.\
-5
20

5

5

i: -5'

5

15 '

5

5

25

10

-5

5

22 ',~ 10

10 15

i 2;1 10

i 22 15

42

<.?,5

+500

+500

60(.

'90

100

54

66

100

154
24

I..

SO

10

8

-8

10

9

13

9

15

t 1000 ';

11

8

9

15

.15

200

150

11

9
10 .

8

"", Co

.80

.24

.36

1.08

3.9

0.18

1.63

3.2

2.6

, 2.35

3.75

1.18

'16.7

3.75

2.05

2.6

Number

279*

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297
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r~·
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ppm
c f) c(#

Number Co Or Cu Pb Zn ' Ba La Ni Se Sr V Y Zr S CO . Ha Rb Ga 'B
2 ""

-60
..;;.

56 600 10 '3299 3.0 -8 24 ·31 5 5 1200 11,: 7 0 35
~; 18 -100 2500 500 120I..)

300 7.65 8 33 ."'~o
(

15 5 400 68 11 11 80 42 23 170 200 21.'4 400 50 0 5 n.d.'/_-. 1:-;::,
(iis:l :\

65, 170301 aI 0 6.45 -8 54 18 5 5 1200 11 11 -30 78 21 1350 5q9 9Dq 220 30 30
~:e

9.4 50' 10 -5 5 640 84 9 12 -30 " 80 28 230 400 -500 2100 190 40 10302 ~ t:l -8
0 0

26 ,180" 60303 .... 4.95 -8 77 33 15 15 2400 84 10 15 210 110 ' 170 700 -500 '3800 (, 30
~,

8.65 10 n 31 -5 1600 82 13 ' 1~'( 180" 159 26, 170 c 900 500 2100 170 40 30304 5 (\

(") F\ !:;

~'I

!l ~,
Q)0,;\,

()

1./
" . -:;"-.; ~l

Marimo/ , ~",

Corella ~

1100
6

Average 3.8 8
2

55 263
7 5 '895 106 14

4
15 104 140 40 180 1820 900

5 116 28
;,--5

22
('

Average \\ ,I
.~,

~ I.. " (~

Shale 19 90 45 20 95 580 92 °68 0.6 300 130, 26 160 2400 9600 140 19 100

1. Tureki.an & Wedepohl (1961)
2, excludes 3 samples of 1000, 200 & 150 ppm
3~ excludes 3 s9ll1ples of 500 ppm each
4. excludes 1 value of 1000 ppm
5. excludes 3 values of 1"", 7% & 21%
'6. excludes 1 value of 18400 ppm
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TABLE 5.

2

COMP~':;:DON OF BLACK SHALE WITH SHALE OF OTHER STUDIES
!j
~ " ' .

3 4
Average

.'sh8J.e
Average black

shale
Average for'the
,Urquhart Shale"

, , .. not included:in analysis t. '
.* Ca to Ti in percent; 19 to B\in ppm;

'C02 to Sillpercent~"
11

Ca·· 2.21 c.:::. 1.50

Fe 4.72 2.00

Kg '-;-, 1.50 0.70
.:~~~

Mn 0.08 0.02

Ti 046 0.02• i.-"(;t

Ag 0~Q7 1.00

Ba 580.00 300.00

Bi • •
---.....

Cd 0.30 (' •
,:::;::;

0

Co 19.00 10.00

Cu 45~00 70.00

Ni 68.00 /..; 50.00

Ph '20.00 20.00

Sc 13.00 10.00

V 130.00 150.00

y 26.00 30.00,.;:!

Zn 95.00 300.00
"0.:,:

Zr 160.00 70.00

Se 0.60 •
As 13.00 •
B 100.00 50.00

cO
2 • •

C org • 3.20

S 0.24 •';'j

1. () Turekian & Wedepohl (1961)
2.' ViDe & Tourtelot (1970)
3. Duff (1975)
4. . Smith & Walker (1971)
5. Derrick & others (1971)

J}

I,'

. (nl"lil

f(

8.80

4.30

0.25

44.00

381.00

•

67.00 ()

32.00

254.00

22.00,'

2607.bo

14.00/"

33·9°
/.

32~PO

3963.00

188.00
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, TABLE 6. COMPAR.ISON OF BLACK S.HA;LES 'l?ROX THE ~y;' KATHLE.EN AND
~A.SH¥ET ~S.WITH· TW<;>.··~:HAL~~¥ROM D:J:f¥EM!iT
PAlAEOENVIROmmNTS'

(~

1

Houy Formation

2

Belden Shale

3

}fa:r:;l~ Sla,te,
xa:rra.ba Sheet

4

BXQ, C1oncur~y·.
nbR 5,.Sha.le,

. J1a.:r:r..Ka,thleen .Sheet

..
. .

)'
;!

)

\'

~~,

Ag ppm 1.20 2

Co " 140 ~:. {l 11 8 60
\I:~

("v

358Cu " '210 40 ~. ·26\' r.;
"..... r;

('

Ni " 4~q 39 14 67
.'

Pb " 52 26 7 Q 10. ,

~..:;

v " 210 \l .110 140" 169(';

~~,
Zn' " 920 \'} :;,,:\.

5· 1211\.
\ .

~.:

'"
.1 C % 5.1 1.3 3.8 2,5.

th c
.\\

(. \l Cl
0 ."~

,')

1. Black shale frOIl1 loca,l has:Ln :L.n 'a. s.ha,llow.' ep:LcQnt:LnentFl.l
1narine shelJ; (~ftel' Vine & othe;r;s, J.9.69.). .,

2. Black shale depos;lted by rela.tiveli :ra,p;ld dump~ng ,Qf sed*~ent

and rapid bu:ria,l iJl:; a sub.s;:L.d~g trQugh (aftel: Vine & othera~
1969). '

3. Black shale, Marimo Slate ,ra,J;ter Der:rick lie others., 1971),

4. Black shale from Corella Formation (~~ter Duff, 1975}.
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TABLE 7 (cont)

.Sedimentary groUP

arkose

quartzite

I""

sandy shale

li

schist

granofels

granofels

subjected to

metasomatio5lll

at Mary Kathleen

er

impure

marble

marble

SAMPLE m
1';;'

Analysis Sample no. Description
no.-

()

1 71201272 peb1;>ly arkose

2 70200560 quartzite
I>

3 6?200228 cordierite-anthophyllite rock

4 70200576 garnet schist
'\~

5 70200620 sillimanite-biotite schist

6 69200466 scapolite-biotite schist

7 71201270 scapolite-biotite schist

8 69200129 biotite-~artz-scapolite granofels

9 70200564 scapolite-diopside granofels

10 732oo660D black cherty granofels

11 69200254 scapolite-diopside-garnet.granofels ..
<;

12 73200684 grey siliceous granofels

13 73200676 scapolite-diopside-amphibole.granofels

14 69200272 scapolite-diopside granofels

70200616
'.

15 schistose scapolitic amphibolite

16 71201260 feld~ar-scapolite granofels

17 71201262 scapolite-garnet-diopside granofels !i

18 71201262 scapolite-diopside-garnet granof'els

19 71201275 siliceous scapolit:tc,:granofels
()

20 71201276 cale-silicate granofels
\.~

21 69200270 vesuvianite-grossular-diopside marble
/,

22 'I 73200662 wollastonite marble//
-:::::: ...

23 692003700 scapolite marble

24 73200660L scapolite-diopside-wollastonite granofels
-

25 69200201 diopside marble

26 73200669M skarn

'/.7 average molasse arkose (Pettijohn, 1963)
I'·

. 28 sandy .shale.and clay (after Bill & others, 1967)

29 (' shale and cll'1i9' (after:Bill & others, 1967)

30 calcareous sandstone (after Bill & others, 1967)

31 calcareous shale and clay (after 'Bill and others,"
1967)

32 carbonate rocks (after Bill & others, 1967)

33 • andradite-grossuJ.arite, in the ratio 57:32
(Firman, 1957)

I:,
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TABLE 7 (cont)
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TABLE 8 0 \ TRACE ELEMENTS IN CORELLA. FORMATION tm'AMOFIPHIC ROCKs (semiquantitative spectrographic analyses)"\ ' . . '. , . .
"(

"Element
Number Cu Pb Zn Fe Co

(I

Ni Cd Mn Cr Zr Nb Rb
'.'

Ba. y La . Sr B F
(.

Cl 'CO
2

C S

40 10 1.8

'~~\ \1'~~~': 4.5
20 20 200

'110 300
\'1

228

227

576

620

466

139

5

15

5

-5
5

10

90

35

25

45

15 2.5

10 3.4

» 3.7,

20 2.2

-5 20 -1 120

10 85~' 1 240

10 10 -1 '160

25 40 ~1 160

20 40 1 340

15 25 1100

45 140

15 90

5 560 100

30 \\ 110 20

25 90

5, 120

120 ,800

290 800

210 1000

150 200

30 100 200

-'
SO 200 50

SO .100

10 100 150

.30 100

;.

10

18

.16

.12

.SO

.50

.45

.20

~07

.06

sandy sba.1e group

pelitic

group

granofels
group

.02 .09 .55 .20 .06

.03 .•02 1.3 .10 .02

.05 .11 .20 .25 .05

, .03 .05 .55' .15 .03

16

30

25

'20

50 100

10 100

10 80

10. 50
,»
30 80

30 SO
20

30' 100 50

10

10 50

20 110 400

'- 50,600

90 400

10 200

20 200 200

/ 1» 2000

180 2000

... 50 200

1» 1000

240 500

10 200

90 400

25 70,

5' 100

10 80

25 120

15 1£io

35 210

45" 140

20 60

5 100

2°1 50/,
10 240

10. 80

180

290

170

920

1»

460

l' 3500

-1

-1

-1

10 2 7500

-5 -1 1SO'

15 1 2300

10 1 670

15 2 1400

-5
-5
'.

15 (i 2

-5 -1

25

15

30

10 0.7 ,,-5

5 1.0 -5

15 0.5 20

10, 0.5 -5

15. 1.9 15

100 2.0 ~5

10 3~3 ,15

» 3.3 20

5 0.7 ~5

15 5.0 15

20 2.5 ~5

10 1.0 15

SO

1SO

35

35

55

40

25

25

35

20

200

90

30

-5
20

5
15

70

30
10

30

-5
5

15

129

564

1260

1276

138
312

316

324
. 565

594

610

615

7100 30 l',»

impure
marble
group

.18~03 19.3 .10 .12

.14 .08 13.0 -.05 .07

16

SO 105

50

-'

10

80

80 200

280 500

20

20 200

110 200

90

130

30
2010

2 1400 5

2 1600 »-' 15

152 810

1 1800

-5 15

15 20

SO 20

10 10

15 15

10 0.2

10 1.5

10 0.5

» 0.4

20 3.6

40

15

»
30

220

10

4000

190

5

35

270

370

344

593

595

201 10 60 » 1.0 15 ~5 2 1800 5 30 40 300 marble

Fe, F,Cl, CO2, C, S in weight percent; all other elements in ppm

not detected
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TABLE 8 0 \ TRACE ELEMENTS IN CORELLA. FORMATION tm'AMOFIPHIC ROCKs (semiquantitative spectrographic analyses)"\ ' . . '. , . .
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Number Cu Pb Zn Fe Co
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(.
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10 10

15 15

10 0.2

10 1.5

10 0.5

» 0.4

20 3.6

40

15

»
30

220

10

4000

190

5

35

270

370

344

593

595

201 10 60 » 1.0 15 ~5 2 1800 5 30 40 300 marble

Fe, F,Cl, CO2, C, S in weight percent; all other elements in ppm

not detected
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TABLE 9., .. ~TA1iO:LWH:rC ~OCKS ';FR.O}J .THE CO~LA:FQ:R,l1A.TJ:o.N AND THE~l\

.L~KEL'¥,' ,SEDnJEN'l'~lr.RECam\S:O~s.·

Sample Analysis*
nos no.

\:

sandy shale andclay~ enl;~ched ;i.n1'Js ~nd

NB, (compare W'i.th.a.na1yse~ 28 ~nd 291

S~dimentaryprecursor

sh",ie .a.nd clf.\y, (.c~J1JP~'Jle ~t;h. An~l¥~1:.~ 29) ~
except £01;' h4h.K.*-~, 576 i ~~gh. Yf\lue~. <;>;t;
~gQ ~nd CaQ JIJaY· );'e£l.e.ct dQlQ,ll);l.te. i.n th~ .
'shale; 1270 en);'~,che.d· ~11 N~U po/?,s.;lbly
eyapo);':,l,ti.c. .

arkose: resembles analysis 27 (Table 7)
but lower in. Ca and Na, and higher in K20
values, which reflects the K-feldspar-rich
and plegioclase-poorprove~ance.

feld&p~thic s.eindst()ne~ po·as.i.blr w.;i.th.
.d9lQJIP;,t±'c~trti~ '" ' : .

quartz~te

cordierite-anthophyl1ite'
rock' .

meta~arkose .

garnet schi.st
,sillimanite sch:Lst·

. . '. I -~

scapolite-biot:f;teach:Ls.t
scapolite~biotite'schi~t

Metamorphic rock

4
5
6
7

2

1

3228·

560

576 .
620
466

1270

1271

129 8
'; , .564 9

660D 10
254 11
684 12
676 13
272 14
616 15

1260 16
1262 17
1266 18
1275 19
1276 20

270 21
662 22
370 jj 23
660L I 24

I

J cale-silicate
granofels

of
.various
types
(see Table 7). .

metasomatised '
calc~silicate

granofels
at Mary Kathleen

impure marbles
with wollastonite
vesuvianite, grossu1ar,
diopside, and calcite

!.

shale and' claY, tran~~t:,lQnal to. ~od;lc,

calcaI:eQUS and do.lo.JIl;i.,t;l,c sha.le.And cla.y
(cQJQP~~e. W1.,th. a,nalys.es 29. and 30).
S~ple 129·;i..s K a,nd .~g-~;i.eh.; othe.J;
s8,1lJples:' enri.ched ;in NA, And CQnta:;Ln ~n

aye~age 1,5% Cl, sU$ge~t~ye Q~ sa,l;i.ne
eya,p.0J;'i.t;i.ye cQnd;l.t;t,ons:,

as.: :fer Ana,lyses 8 to 15; ·;rqeta.l?Q~t;i.,s.Jl}

1tJainly' d;L:f;t;us.;i..on~type Qet~een hAnds w.ith.
exch~ngeQf e1~ents.., W1wle..-;J;'ock,
compp~~~ion·not·a,pp'X'ee;lab.lrd;i.~:fer-ent

.' f1i011l','Qther .areas.. of. gj;anQ~els., ..

calcareous. ahale andcla,y, and ~u;J;'e

s:halyl;lJnestone and dQloll):f;t;l.c l;i.:DJestQne;
d;latinguished'frQJQ th~ g~anQ~el~ srQUp

'by low'S~() , high. CO2 and hj.~h:C~Q.

.eo~pare .wi.~h.analY$e~ .30 .f'!:nd .31., . , ..

201 25 'iJnpu;J;e' 'JQagne$;l.an l;i.Jnes.tQne (cQ:Il}pa.J;e
.a.na.1ysJ;$. 32}" .. : . . .

* AnalyseR listed in Table 7.
I ... ·

l· • ;
'.' ~ ;
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n
'\.!

5.14 11.99

0.07 '0.79

0.40 3.52

3.09

0.49 3.74

0.41 //0.6
,:0' ;,!:

7~?o/-' 5.59
'C \.~

42.30 34.80

0.03 0.42

0.16 1.48

0.05 2.04

352

0.11
I,

..... \ .. "

1.7

38.1

0.00

0.00

0.05

12.2

0.00 .

0.00

0.01

27.4)
!,.,,:, --:::

351

54.4

0.1

0.01

0.06

\ 42.7

0.21

0.01 0.01

.' ; ,

0.07 0.01

0.07 0.04

39.3 24.1

100

v, .'
;;t'03 0.10

1.17 0.8

'-<; 49.5 31.9

0.1

b:61
0.04

5.5

0.04

0.34

3.71
t

101.0

0.6
!~f

0.01

0.07

4f.8

100.5

/0.41

1.3

: 55.4

0.04

0.17.-
.. 'C;.'

0.47
t

1.15

0.04

40.8

0.25
','

",2.2

5~~3

.0.1

,,'

0.03

0.24

i~67t
, t,

343

0.1

0.01

0.05'

35.4
"

0.52
',t.

,.~ 10.3
c'

3O~'o

0.44..:.r

(; I,

0.00

0.04

44.2

87.1*

0.0 i

0.1

0.06.

42.6

0.30
1.1

,;;:-~..

56.4' 22.5

0.1

5.6

0.01

0.03

J.49
t

0.01

0.011­

43.8

101.10

337

1.0

.01

0.15

0~62t

0.1

0.01

0.06
;.

42.7

100.4

270

i99.4

, 3.65

36.3,
0.05

2.20

0.26
19.60
!

TABLE 10. MAJOR-ELEMENT ANALYSES OF SEDIKl!:NTARY MARBLE AND <SEXlONDARY VEIN MARBLE. CORELLA FORMATION

;)
\/

99.7

201 '~:'

0.30

18.1

26.2

0.05

0.a6

0.05
34.8

0.31

,
99.7

0.4

344

41.8

18.9

0.33

2.70

1.74

341

0.31

17.0

0.13

3.87

1.16t

0.27'

3.5

44.8

0.35
27.8

0.4

17.6

0.9

1.68

1.29
t

0.12

6.0

37.0

0.71

0.25

34.5

Sample

Element 340

Total

Si0
2
%

Ti0
2

Al
2
0
3

Fe
2
0
3

FeO

MnO

MgO

CaO

Na20.

K2~

P205
L on I

vein marbles

)
)

~ sedimentary: marbles!

)'
)

)
)
)
)
)

- massive marble

.• massive marble
with eu Fe Sulphides

.'~:.'

Sample key

- bedded limestone/marble
- b9dded limestone/marble
-. diop~i(~e-~apolitemarble

imp'.-.r6 marble
diops5.je marble
veauviani.te marble".,:'..~

70200340
. 0341

0344
0348
0201 ' ­
0270 -

70200337,338,339 .
345/346, 347, 349

342, 343, 350, 3)1
352\'

;'
Ji

Analyses by X-r83 fluorescence; analyst J.W. Sheraton, BMR
.AnaJ.ysis 1: Average sedimentary carbonate
Analysis 4: Average carbonatite
t : total iron as Fe

2
0

3
* : Samples contain more than 1% Cu
** : Samples contain abundant sulphide

. i:r
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TABLE 10. MAJOR-ELEMENT ANALYSES OF SEDIKl!:NTARY MARBLE AND <SEXlONDARY VEIN MARBLE. CORELLA FORMATION
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)
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)
)
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Analysis 4: Average carbonatite
t : total iron as Fe
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* : Samples contain more than 1% Cu
** : Samples contain abundant sulphide
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I

I
c; j;- c::--,
C
C-',"-

TABLE 11.

Element
Ba Co Du

({j1/U1lPle
• , oL...,..

",~,

340 2162 6 8
341 87" 7 11
344 -50 48 104
348 560 8 . 19
201 JJO 15 10
270 200 -5 10

TRACE-~ABtJNDANCES* m'SEDIMENTARY MARBLE AIm SECONDARY~ "MARBLE**, CORELLA FORMATION c;
. .. ~ "

z,,-

La Ni sO· Sr V , Y Zr Ti% FrifJ MgJ, ~ L onI
,.

..f/O 8 7 510 18 9 -100
(,

.07 ' 0.9 3.4 0.13 34.5,
80 ']0 11. 70 33 17 -100 .11 0.9"'3 3.0 0.21 27~5

-70 20 43 83 21 ,.37 -100 .27 1.5 1.1 0.14 , JJ.8
-70 9 10 110 "19 ' 26 237 .09, 1.4 0.4 0.21 25.9c,

15 HA NA -100 .05 1.0 0.10 0.23 34.8
15 NA HA -100 .11 0.2 ~,

2~19 0.10 19.5

:c:-'\)

337 57 18 11 143 18 92 '5JJ I) 43 143 -100 '-.04 0.6 ' 0.7 0.21:,;. 42.7
338 -50 6 11 -70 7 36 28 14 62 -100 -.04 1.1 3.5 0.21 43.8
339 -50 11 9 91 10 24 190 28 43 -100 -,.04 0.5 0.2 9.21 42.6
342 -50 46 +250 -70 8, 18 -20 84 ,13 -100 -.04 2.5 +3.5 0.21 44.2,
343 -50 +175 +250 70 90 16 26 25 97 -100 -.04 4.5 ' +3.5 0.21 35.4 ,.

345 -50 15 9 112 13 24 270 38 36 ~100 O.~ 1.0: ; 1.4 0.18 40.1
346 -50 8 9 81 10 70 280 26 99 -100. -0.04

u

0.6 0.2 +0.21 41.8·
347 -50 7 16 -70 5, 7 36 16 18 -100 2.8 • 3.5 +0.21

()

,42.3.0.04·
~9 220 12 35 105 11 23 . 390 56 87" -100 -0.04 0.6 0.4 +0.21 38.2
350 -50 +175 +250 89 375 17 88 21 54 -100 -0.04 8;8' -0.2 ' "0.07 6.6
351 -50 23 +250 109 17 26 185 29 103 -100 -0.04 1.0 0.2 0.19 ' 42.7
352 1-:50 +175 +250 119 . +900 12 150 18 95 -100 -0.04 . 9.0 0.8 0.09 4.7

()
"

I~/

/'/ - m (.t. Nb/( ':
13±8Y\ 17+4

. r) -
15O.t,1oo . 4.3 1~ 14+11 12+4 0.3 475.i.5O 15+8 .03-.01 0.05 0•.3- - - - /,~~\. -

2 750 13 48 55 ' .1JJ

3 2240 116 570 293 3.30 r.

4' 17 2.5 516 8 10 3200 .,,96 1120 1951
0

(;

* Be and Nb analysed for, but not detected. HA .,'not analysed.
',~ ,.).

** also known ,el3' "crystalline limestone"
",

Sw,nples 340, .341', 344,,348, 201, 270: Sedimentary marblesj 201 contains diopside, 270 contains garnet, veBUVianitej 344 containsdiopsideand scapolite.

Samples 311, 338, 339, .342,'343, .345, 346, .347, 349, 350, 351, 352: Vein marblesj .342, 350,351, and 352, contain pyrUe and chalcopyrite.

,.Analysis 1. Average sedimentary carbonate (Graf, 1960).
" 2. 'Near-shore I sl!diments.
" 3. 'Deep-sea' sediments•

.,,, 4. Average carbonatite•

.Analyses by optical 8IDission spectroscopy, mm
Analysts: S.E. SJDith, T. Slezak.

--:;.

I

I
c; j;- c::--,
C
C-',"-

TABLE 11.

Element
Ba Co Du

({j1/U1lPle
• , oL...,..

",~,

340 2162 6 8
341 87" 7 11
344 -50 48 104
348 560 8 . 19
201 JJO 15 10
270 200 -5 10

TRACE-~ABtJNDANCES* m'SEDIMENTARY MARBLE AIm SECONDARY~ "MARBLE**, CORELLA FORMATION c;
. .. ~ "
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La Ni sO· Sr V , Y Zr Ti% FrifJ MgJ, ~ L onI
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..f/O 8 7 510 18 9 -100
(,

.07 ' 0.9 3.4 0.13 34.5,
80 ']0 11. 70 33 17 -100 .11 0.9"'3 3.0 0.21 27~5

-70 20 43 83 21 ,.37 -100 .27 1.5 1.1 0.14 , JJ.8
-70 9 10 110 "19 ' 26 237 .09, 1.4 0.4 0.21 25.9c,

15 HA NA -100 .05 1.0 0.10 0.23 34.8
15 NA HA -100 .11 0.2 ~,

2~19 0.10 19.5

:c:-'\)

337 57 18 11 143 18 92 '5JJ I) 43 143 -100 '-.04 0.6 ' 0.7 0.21:,;. 42.7
338 -50 6 11 -70 7 36 28 14 62 -100 -.04 1.1 3.5 0.21 43.8
339 -50 11 9 91 10 24 190 28 43 -100 -,.04 0.5 0.2 9.21 42.6
342 -50 46 +250 -70 8, 18 -20 84 ,13 -100 -.04 2.5 +3.5 0.21 44.2,
343 -50 +175 +250 70 90 16 26 25 97 -100 -.04 4.5 ' +3.5 0.21 35.4 ,.

345 -50 15 9 112 13 24 270 38 36 ~100 O.~ 1.0: ; 1.4 0.18 40.1
346 -50 8 9 81 10 70 280 26 99 -100. -0.04

u

0.6 0.2 +0.21 41.8·
347 -50 7 16 -70 5, 7 36 16 18 -100 2.8 • 3.5 +0.21

()

,42.3.0.04·
~9 220 12 35 105 11 23 . 390 56 87" -100 -0.04 0.6 0.4 +0.21 38.2
350 -50 +175 +250 89 375 17 88 21 54 -100 -0.04 8;8' -0.2 ' "0.07 6.6
351 -50 23 +250 109 17 26 185 29 103 -100 -0.04 1.0 0.2 0.19 ' 42.7
352 1-:50 +175 +250 119 . +900 12 150 18 95 -100 -0.04 . 9.0 0.8 0.09 4.7

()
"

I~/
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4' 17 2.5 516 8 10 3200 .,,96 1120 1951
0

(;

* Be and Nb analysed for, but not detected. HA .,'not analysed.
',~ ,.).

** also known ,el3' "crystalline limestone"
",

Sw,nples 340, .341', 344,,348, 201, 270: Sedimentary marblesj 201 contains diopside, 270 contains garnet, veBUVianitej 344 containsdiopsideand scapolite.

Samples 311, 338, 339, .342,'343, .345, 346, .347, 349, 350, 351, 352: Vein marblesj .342, 350,351, and 352, contain pyrUe and chalcopyrite.

,.Analysis 1. Average sedimentary carbonate (Graf, 1960).
" 2. 'Near-shore I sl!diments.
" 3. 'Deep-sea' sediments•

.,,, 4. Average carbonatite•

.Analyses by optical 8IDission spectroscopy, mm
Analysts: S.E. SJDith, T. Slezak.
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TABLE '12.' PICRlTE ,AND"GABBRO FROM'THE LJJNCH. CREEK GABBRO,
'AND COMPARATIVE ANALYSES' .

G.

f4s
1..,.J

, '. .~~-~ \::--:--)

1 2 '3 A 5 6
f:'

/;
.. Si0

2
% ,47.16 46.4 49.16" 53.8 52.43 52.35.,.

"TiO ' 0.84 2.0 .2.29 2.0 1.36 2.85,2
::::. ;',

I' .

" A120
3

9~Sl 8.5 13~33 i3~9 ,14.,~1.} 13.03

Fe20
3

'1.75 2.5 1.31 2.6 ()2.45 '. 4.86
"

c;.

FeO 10~97 9.8 9. 71F,.., /" 9.3 8.36 7.78
0

/ -......::::/

"., /r

MIlO 0.16 0 0 •2 0.i6 0~2 0.15 0.17
(\

(;)
;(~:

MgO 19.10 20.8 10.41 ,,4.1 5.26 5.8.1
:':,'

CaO '" 6~25 7.4 10.93 7.9 8.75 8.69(i

Na20 1.35 1.6 fc 2.15 3.0 2.47 2.48
H

~O' 0.95 .0.3 0.15 1.5 1.57 1.53
(, e:; 0

....:'
IV

,P
2

0
5

0.14 0.2 0.16 0~4 0.23 0.46
.;

~O+'; 0.96 ~) 0.57?9
i; •

1.

2.
(' ........
\~U',) 3.

,. 4.
I!:

5.

Sample' 217, Lmch Greek GabbX'o, picrite~ phase
, ~ ,

Hawaii~n tho1eiiticpicrite basalt (oceanite) (~cdona1d, 1968)~

Olivine~ tholeiite (I~Vine '& Baragar, ~~71)

, ",\
Tholeiite (Irvine &B~ragar, 1~71)

,', ~. .. n ..'

Average of 13 L~ncli' Creek Gabbro samples,6ther than 217.
.

6. - Average of 20 lo~-Mg Karroo bas~lts (Cox & others, ,1967)

);
i)
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TABLE 13. CHEMICAL ANALYSES OF DOLERITE DiKES OF VARIOUS AGES, ~A SHElm'. AREA AND ADJACm AREAS

~ . !

. Cl! l'} j)
.). .;. .. \. ..,
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TABLE l~. 'CHEMtSTR!~F WONG~~\~])',,~~~TALL~IWt!:'J:ES' AND ASSQCl,ATm\."
DYKE R.OCKS. . . ".,'. '

..

1 2 3 4 .s .. ··6·· . .. ') . 7
"

8i02 70.77. J 72.97 . ,71.2, 75.93 .·74,22 72~3o. 68.30.

. TiO 0.68 .32 , .40 > ••12 2'8 "21. ~28, 2 q. •
,: (:

A1203 14.97 12.86 14.7 11.9~ 13,27 13~13 .~8.39

FeZ03 0.36 1. 991J t ·'.42 0,88
2.92 t 43t .

3.6 . . .

FeO 2.18 .80 .34 ,9.2

MIlO tr. .04 ,. .05 ,08 ,OS •02 ,02 ...
li

MgO '.' 0.• 18 .36 .55 .09 ,29' ,43 ~

,.

CaO .1.86 '';]'1 20 2.0 .78 . 1.59 1~53 ,73'3 ~
1\

"
Na20 3.23 3. 79 3.54 1.42 4,23 2,90, .9,60.

c
KzO 5.04 6.09 4.18 8.35 3,18 5,26 .88

P205 .06 .16 .01 0.05 .0.4
" ~' : t' ..• . , . . . .

,,"
Total 99.78 . 99.78 100.38 9.9.45 98.96 98.84 98.54 i.~

le

t ~ total le . · , H2O+, H2Q-, CO2 & ~. no't' li,~ted~
. ; ~

·

. u

t,

1.

2.
r)

3~

4.
5'.

6.

7.

· .
Wonga Granite (JopH:.n & Wa,lke;ti, 19.'61)

Burs,tall G~ani.te~ (.ave~ai~ o~' 7SaDJples t,n DeJ;';r:~ck, .l~178} .

Aver,agegranite CTaylc;>r, 19.68)·

BurstalLrhyolite (~e;r:age of .IQ, S8J4ples :J..nDer~~ck, .1978)

Aver.age Taupo i'hyoli.te, N. Z, (J]:watt & Qthe·l's.,· 19.68) .

Aplite vein within RU1;s:tall Grani.te (De;t;~i.ck, 19.781

Sodaaplite vein~thin Bur5;ta,ll G~anite (Perliick., .19.78)

.,.

I'o
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~ABLE 15. COPPER!. CONTENTS OF CHIP SAMPLES OF BASIC ROCKS

C:)

t'

. Sample Cu(ppm) .Sample Cu(ppm) 'Sauwle 'Cu(ppm)

*69070052 45 ,69070063 180 69200217 82
;. 69070053' , 50

<;,

69079064" 90 69200235 . 106
69070065

('" (.

69070054 55 95 69200Z36 125
69070055 95 69070066 40 69200239 90
69070056 60 69070067 '80 69200240 78
69070057 60 69010068. 315 69200368 85
69070058 26 69070069 145 69200656E2 185

0 69070059 50 69070070 35 69200656E1 210
69070060 145 69070071 55 69200656W 1.40
69070061 1320 69070072 50 69200687 325
69970062 670 69070073 52 69200688· 74

'i\

.
Average~for basic rocks 87 ppm (Turekian &Wedepohl, 1961)
Average for Marraba Sheet area basic rocks 121 ppm (excluding sample 61)
Average for Lunch Creek~(;abbro 136 ppm.

'S~ple Key

(.

52 to 58 Vicinity of GR 333798
59 to' 62 11 />:.:.!L..;GR .338786
63 to 68~:s> 11 \GR 253041
69 to 73 ;{~< 1I)f;R 260782

217 r.t~evLunch Ct·~~1f/Gabbro. GR 030045
~: -- .

"
*mm. registered numb'ers: Analyst;\·'A.D~ Haldane. samples 52-73;

AMDEL for samples 217-688.

\.

( .

.,
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TABLE 16. ASSAYS,OF MANGANESE ORESrnOX OVEMANG

Mn% 43.6'

. Fe 0\, 2 3

BaO

2. 3. 4.
(.

t/
53.3 49.6

73.0 69.8 48,3

11.3 16.0 '18.6
(,

4.2, 5.5 4.5 r

0.1 0.2 } ~

0.0001 0.0005

2.44 1.75

/..';.

. l'{'(l')
, 1

1 '1nl " L

Ni

0.04

0.02

1., Representative sample of high-grade ore
(Carter & E>thers, 1961).

,- \.,

2., Hard, dense, vuggy, submetallic ore.
(Brooks, 1962). '

3. Hard, dense,massive .ore(Brooks, 1962).

4. Average of Mnore produced in 1958
(Bro'oks, 1962).

, '
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TABLE 17. ~ALYSES l1'OR,;l"e, 11n,CQ, Cu, Nt" l'b)"o lR,ON-l1ANGANE~ENQDULll:.S
, ANDSED~TS

Ana1yse~ br' AMDEL, Adela1;.de

It

Formation Registered Fe ~ Co Cu Ni J;'b ,,"D~~c~~V~~QI1, LQcS!;tton**
'no. * % % PPJl} ppll.1, PJ?~ ,PPIll . . . , . . .

I

Marimo Slate 325 10.2 41.0 470 25 100 30 ~ssiye ~ with l~nit~ GR 357872., '.

Overhang Jaspi1ite 326 9.4 31~5 200 la 60 30 l1a,as·tve~ G;R, 318048
" " 327 1.1 26.5 70 330 30 25 11a.a~tye J1n w.:J;.tb. q~;r:tz ~ 204032
" " 328 '0.4 30~0 530 1650 75 25 NQdu1~r 11n~.tli q1U\X'tz~te 8,4 k.Il} SW Q~ Qyer.hang

Core11a Fnm. 329 2.6 55.0 160 ~O 160 35 }fa,f;la~ve ijn, nodula;r; G;R, 999122
Overhang Jaspi1ite 330 0.8 9.5 ,220 270 ~5 20 BQt1;'YQ~d~l Mn w~tb. qua,;tzite 8.4 l<.nJ SE Q:t;",Qye~hang

" " 331 1.0 33.9 200 80 60 30 NQduia,;r l1n ' , G;R, 329937 .
Core11a Fmn 332" 7.6 3.5 20 55 15 20 l1n.~th. $a;r;net Gnet~-

sedil:lJent) G:R. 138172
Overhang Jaspilite 333 37.0 0,27 25 la 15 65 B~ded ~;r:Qn ~Q~~t~Qn ~;R, 347972

11 " 334 48.5 ' 0.11 40 5 ~Q 25 B~de.d it'Qn ~q.~t*,~n q~ 347972
" " 335 15.0 0.12 20 5 15 20 B~ded i~on ~o~~tt~n 2 ~ ~E 9.~ Oyet'h~ng

" " 336 '3.9 11.0 50 5 25 20 l1n.,.be~1;'p:..g ~J,'1 ~ 319049.
Overhang (Carter et
'a1 1961) 43.6 400 200 lypic~l b~gh~gJ,'ade Qre 9R .365792 , :'.
Average Shale 4.:?2 0,085 19. 45 6,8 20 Ture~~n &W~depQhl (J961}
Average Carbonate 0.38 o.~11 0,1 ,4 20 9; tt H

Average pe1agic clay 5.06 0.48 ~OO ' 300. 200. 60 Cl;'9~n 0.9691
Mu nodules 11~6 21,6 300Q. 2000. 620Q ~OOQ AP~n~ & Qthel;'ij (J~67}

Mu nodules 11.7 19.2 280(l' 4000. 580Q ' 1000 ~nbe.~)9. (J.9.651
Mu nodules 10.8 12,6 BQO 2100, .4500 . ,7(1Q ~]'i~z~1;'" & Oijtw~ld" ()9.701

, • Cl , • K

,** 1000 .Illet'X'~ g;l;;1:.d ;re~e;Jience OnO. 1 'l'fa,;Ji~ab~ §beet A;re~
* "Bl1R ;l;eg~~te1;'ednUJJJhe;l;, et g" :Br 70200.325

s-I!I'
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TABLE 18, *~crop~abe ~n~lysea Qt.~et~Q~ph~c~ne~alst.~Q~ theCorell~.

l:'o;r:mat;f..Qn 1IIAt:ble un~t, }fa.',1;'y Karthleen ayncl~~e, -~r;r;aba.
1:100 OUO Sheet~~e~. (APal¥~t B. Cru;tks~nk)

(l"or eachsatl)ple, ~;i::rs.t col~ s.hows we:~gh.t·%, secqndcQlwgn
structural t.ormulae - cat~ons on bast~ of number o.f oxygen~,)

--851d ,-- . -851e '852

8i02
!~ --54.61 1.992 54.43 1.989 54.51 1.-980

-,

A1203 .28 .012 .30 ,013 1.22 .052

FeO 1.93 .059 1~99. .0Ql 1.35 ,041
(r, .

C'

MnO .54 .017 ,55 ,017 ,27 .008

MgO . 16.71 .909 16,78 .914 . 16"81 .91U
)\

. CaO 25.95 1.014._ . .25,81. 1.011., 25,59 ... 99fi. \'.
Total 100.03 4.002 99.86 4.004 99.76 3.992')

Notes: 851a, b stubby crystals in calcite;
851c inclusions in garnet;
851d prismatic crystals;
851e prismatic crystals with undulo~e·ext1nct~Qn~

. . ~ : '~
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TABLE~8, (cotltd)
,:/;;

c,

b. Wollastonite Ca8i03
I'i' 662a

8i02 51.12 1.985

Cad 48.52 2,,031

Total 99.94 ,4.015

,'\/ 6 oxygen

662b

50~06 ~~9,84
, - ~

..47.87 2.033

97.94 4.016

,',-.. '

\'~, 662c

51.06 1~984",

,,48~68, , ,2~~21

99.87 4~oi4

850 "
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