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A WHITE CHLORITE FRON,I COBARGO, N.S.W.
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Assrnecr
A white chlorite from Cobargo, N.S.W., previously described as pyrophyllite, is shown

to be of approximate composition MgsAl(SisAl)Oro(OH)s. The chlorite is associated with

srnali amounts of montmorillonite, talc, vermiculite, mica, rutile and pulverized felspar.

The mineral assemblage has resulted from magnesium solutions of hydrothermal origin,

acting on a fine to medium grained albitite, a difierentiate of the Bega granodiorite.

The Cobargo deposits have been worked sporadically for many years

as a source of a white filler clay for the manufacture of rubber and paint.

Whitworth (1949), and later Fisher and Canavan, described the deposit,

referring to the material as pyrophyll ite, though Whitworth suggested

that gibbsite may be present in quantity. The suggestion was based on

one chemical analysis which showed a high alumina value (53.4/6)

while the magnesia content was insignificant (l ' l /6). Material cor-

responding to this analysis was not encountered in the present survey.

OccunnrNco

The deposits, which are located a few miles to the south of Cobargo,

occur as relatively small lenticular masses in granodiorite (Brown 1933)

and pits have been opened out on three of these lenses, two on Portions

73*30 Ph Narira Co. Dampier, and the third, a disused pit '  on Portion

13 of the same Parish. Several small shears parallel the strike of the lenses

and thin cross-fibered vein*, up to an inch or two in width, follow the fis-

sures. Quartz veins, showing obvious signs of a later shearing movement,

are located within the fissures while large masses of unaltered fine to

medium grained albitite occur throughout the deposit'
The more westerly pit on Portions 73/80, the only lens being worked

at present, has been opened out for a distance of 40 ft. along the strike

and to a depth of 20 to 25 ft. while the maximum width reached is 18 ft '

The walls appear to be sti l l  in clay.
The following samples were obtained from the three pits for analyses'

1. "Run-of-mine" clay from the more westerly pit on Portions 73/80. The clay is

white, dense, soapy and unstressed. Comparative reflectance vaiue was 87To oI

Mso.
1A. Same pit as above. soft powdery clay hand picked from rvithin the shear planes.

1B. Same pit as above. Pale greenish material occurring in cross-fibred veins paralleling

the fissures.

o / 1
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Frc. 1. Difierential thermal curves of chlorite and associated
minerals from Cobargo, N.S.W.
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1C. Same pit as above. Small blebs of dark brown and light yeilor'v material obtained

from in and about the shear Planes.
2. "Run-of-mine" clay from a disused pit located 100 yds east of pit 1' Shearing

is less pronounced. Comparative reflectance value was 85/e of MgO'

2A. Soft powdery material obtained from small cross fissures in pit 2

3. ,,Run-of-mine" clay taken from a disused pit on Portion 13, half a mile north

of pits 1 and 2. Comparative reflectance value was 82/s of MgO'

NftNoner-ocv

The samples were examined by difierential thermal, r-ray and chemi-

cal techniques.
Difereniial Thermal Analysis: The differential thermal curves (see

nig. r) for samples l, lB,2 and 3 show the characteristic reactions for

chiorite. However the presence of small but definite endothermic reac-

tions in the region of 120o to 180o c. suggests the presence of other min-

erals, possibly montmoril lonite andf or vermiculite' Sample 1A has weak

chlorite and montmorillonite andf ot vermiculite reactions while sample

1C is  that  typ ical  of  a montmor i l lon i te.  The indeterminale graph g iven

by sample 2A indicates the presence of a considerable amount of a non-

reactive mineral shown by x-ray data to be felspar'

X-ray Data: X-ray analyses were made on untreated clay, glycerol

treatedclay and on clay preheated to 700o c. for 2 hours. Data are given

in Table 1.  Samples I ,  !8 ,2,2A and 3 remained unaf fected by g lycero l

treatment, indicating the absence of montmoril lonite'

From the x-ray d.ata the following conclusions regarding the mineral-

ogy may be made.

1. Chlorite with a little vermiculite.

1A. Talc, montmorillonite and chlorite in approximately equal amounts with some

felspar.
18. Chlorite with a little talc and vermiculite.

1C. Montmorillonite with a little chlorite.

2. Chlorite with a small amouirt of vermiculite'

2A. Predominantly felspar but talc is abundant and chlorite present in a small amount'

3. Chlorite with a small amount of mica and vermiculite'

Chemical Analyses: Chemical data are given in Table 2' Applying the

rational analysis technique described by Brindley and Gillery to sample

1, the chlorite has the composition MgrAI(SiaAl)Oro(OH)s' The presence

of a small amount of vermiculite, approximately 5/s in this sample'

though not seriously affecting the results, nevertheless renders the com-

position, as determined, an approximation only'

Fine needles and somewhat coarser stumpy crystals of rutile were

present to a small extent in all samples, while zircons, though rare' were

noted similarly.



: - $  < i  r i @ N N N €  + * N i

1 - : r  E ;  ; g  3 5 3 ; 6 3 5  R R S S
: d " i  + +  ; ; ; ; . i 6 i . ; . i . i  

" i . . i . . i i

c i  o  6  0

O N
o N i r 6

$ o  r  s

: . c

O

Fq

E

. ] =
< i + +

€ S D N N O N O i i  N N

3 F E S S R 9 3 3 B  B g
+ - j - i o - j * i o o i . i o  . i o i

O t r i d O e O +
N i O O € N N € 4

O  N N  N N  + :  + o N i €  $  d N

1  : q  q q  E q  * E E B s  s  5 $
a  6 -  $ +  - ; d  d d 6 i . ; d . " ' ^ ; - . ;

s € 9 3 $ g s  3 S $  S S s g
N - i 6 i d . ; 6 i 6 i , . ; , . ; J  - : _ : - _ i

o  B S g X S
S  *  + < +  o

a
s i o € 9 N N  + N N  H $ € i

o i  + H  9 € +  d N  N  N  H i O H

€ 4 0  N  D b
4 0 N  €  b $

9 O 9  N  N N

d  i 9 i i

t N 6 :
N O

N . i  J , j - i J

^  O  € i + n  b € 6  6q  : : r r e  { i i q q g g  E $ P
$  r  $ + + $  ; d - i  6 ; d  . i  . ;  . i  J _ . i

F

x

Fl

F

o i - 6 $

< +  ;

€ i i 9  o * * i

3  R E S F  S 8 6 3 5  \ : 3 S
+ ; ; ; ;  . i . i i i . i  . ; ^ i i J

o . i - j - ;
B B E S ; $ U R  8 E S
N N N N N N N N  : : i

+ i b g  i  N N

i o N 4 r i i i i i H : N d o i _ H i : 9 i

q q  i E  i d c  s s s  $  s i : 5 s $ s R :  * 3
r -i n -j *i.i oi ̂ i ri ^i 6i.; d 6i d : j -i J J i -i

€ i N  €  N  N N i  * E N

qqqS \qq {  qq i
N N N  N

3  3 3 ;

e d : i + i i  N + i

+ € b t o € s
s E N O O € €  h 6 6
d . i . ; 6 ; 6 ; J . . . ;  . . ; J _ i

o * o : @ 9 0 N  O  6 6
4 q N <  €  D $

O O € O  N  N N

-  d - ;

.()



WHITE CHINRITE FROM COBARGO, N.S.W.

Tenr-n 2. Cnrurc.lr- ANer,vsns

SiOz
Alro3
FezOr
TiOz
L a()
Mgo

NazO
HrO I

I
I

HrO-j

6 2 . 8
20.  5
0 . 5
0 . 6

Tr
4 . J

8 . 2

2 . 8

5 2  . 0
1 8 .  1
o . 2
0 . 3
0 . 4

1 6 . 9

7 . 2

2 . 8

3 3 7
2 1  . 0
0 . 5
0 . 4
0 . 3

28.2

12.O

0 . 7

34.1
2 4 . 5
0 3
o . 4
0 . 1

25.9

12.7

l . J

. t ) .  /

28.9
0 . 4
0 . 9
0 . 1

20.4

1 2 . 4

1

3 3 . 0
2 2 . 8
0 2
0 . 4
0 . 1

2 9 . 7

1 1  9

100.0

+ After Whitworth (1949).

OnrcrN

As Whitworth (1949) suggested, the parent material for the formation
of the mineral assemblage is a fine to medium grained albitite, a differen-
tiate of the Bega granodiorite. A gradation may be seen in thin section
from the unaltered rock, which contains sphene and apatite to the extent
of one or two per cent in addition to albite, through sections with chlorite
filled vugs, to relatively pure chlorite. The partly altered rock shows obvi-
ous signs of shearing with granulated albite, coarse and chalcedonic
quartz together with wisps of chlorite infilling the fissures. The quartz,

unlike the albite, does not display undulous extinction. Skeletal grains

of sphene altering to rutile may be seen in thin section also.
As shown by the following reaction,

2NaAISirOs * SMgO + 4HrO + Mg5Al(AlSi,)Om(OH)s f 3SiOz f Na:O
205 cc.

for the chloritization of the albite, a c'onsiderable amount of magnesia
and water must enter the system with a corresponding loss of all the soda
and half the sil ica. Magnesium metasomatism at the expense of soda and

silica has been recorded frequently elsewhere, the only surprising feature
in this instance is the paucity of iron.

The unstressed nature of the quartz infilling the fractures in the
partly altered rock suggests that the alteration postdated the fissuring,

for the intimate adsociation ol quartz and chlorite can leave little doubt

that the former is the product of silica released during the chloritization
process.

An unusual feature is the occurrence of fine pulverized felspar along
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the shear zones, for it would be expected that if fissuring preceded the
alteration, then the fine state of subdivision of the felspar would have
rendered it more reactive and hence more readily convertible to chlorite
than the massive rock. There appears to be no simple explanation for
this unless it be accepted that the chloritization proceeded in different
parts of the mass at different times interspersed with a period or periods
of shearing. This would account for the sheared nature of the quartz
veins (as distinct from the unstressed quartz in the partly altered rock)
for these veins must have intruded early in the alteration process. A
further possibility is that these veins also represent silica released by the
chlorit ization process.
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