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Introduction

It seems appropriate, on this auspicious occasion, to
recall that in the immediate post-war years, when living condit~
ions in Berlin were difficult, if not desperate, the opportunity
was made by the Australian Government, at the instigation of
Dr. F.L. Stiliwell and myself, for Professor Ramdohr to migrate
to Australia with his family, and join the Mineragraphic Invest-
igations Section of our Commenwealth Scientific and Industrial
Research Organization (C.S8.I.R.0.) as a permanent officer, and
with full pensions rights. As a result Professor Ramdohr spent
the year 1948-1949 with us.

Not surprisingly, at the end of the trial period, the ealls
of the 0ld World, and of Heidelberg in particular, proved too
strong for the less sophisticated attractions of our part of
the New World; and Professor Ramdohr returned to Germany. At
least we had the inspiration of working with him, and of seeing
"Die Erzmineralien” in its proof stages; and we would like to
think that that busy year was not without incident for him, also.

It seems appropriate, too, that I should salute this
accasion with a paper dealing with some superdb textures in a
Tasmanian ore deposit, for from Tasmania came many of the specimens |
that he worked on, both while he was with us, and subsequently,
including the rare heazlewoodite, and the new and even rarer
mineral shandite, which he discovered in his period with C.S.I.R.0.

- XXX~

The geology of the Magnet orebody has been described
by Nye (1923) and by Cottle (1953). The mine is 4 miles west
of Weratah, and within a few miles of the famous Mount Bischoff
tin deposits in north-west Tasmania (Fig.1), and the orebody
is the chief of a series of about 20 small silver-lead-zinec
deposits in this part of Tasmania. It was worked from 1895 to
1940 for a produ._tion of about 37,400 tons of lead and
7,980,000 oz. silver, from an estimated 620,000 tons of ore raiged.
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Zinc was not recovered, although in the deeper levels assays
indicated about 0.4 per cent zinc for each 1 per cent lead.

The lead-zinc deposits oceur as a narrow belt trending
northeastwards from north of the Meredith Range granite to
Mount Bischoff. As first noted by Ward (1902), this lead-sine
sone extends along the north-west "flank" of the tin-bearing
Mount Meredith-Mount Ramsay-Wombat Hill granite mass, with its
associated cupolas and quarts-porphyry dykes (Pig.2). The
larger of the lead-zinc deposits lie at 2 to 3 miles from the
edges of the main granite outcrop, but some minor deposits occur
within a few hundred feet of the granite; and small grenitie
or gquartz-porphyry dykes lie adjacent to some of the larger
deposits, | |

The narrow north-south trending Mount Cleveland granite
mass outerops at four to five miles weat of the lead-zine belt,
8o that probably the whole area is underlain by granite at
relatively shallow depths. :

Rock Formations

The granite, and related porphyries, have intruded
Cambrian sediments, and ultrabasic igneous roeks, intrusive
into the Cambrian sediments. The ultrabasic igneous roeks,
formerly regarded as Devonian (Nye, 1923), are now regarded as
Gambrian, on the basis of evidence in other parts of Tasmania
(carey, 1953). The granites are accepted as Devonian, and this
f£inds support in that a group of the silver-lead-zine deposits,
and some associated copper mineralization, occur with a small
area of fossiliferous marine Silurian sediments (Eldon Group)
in the south-western part of the area (Nye, 1923).

Elsewhere, the silver-lead-zine mineralization ocours
in the Cambrian sediments and in the basic and ultrabasie igneous
rocks. These latter comprise dyke-like bodies of gabbreo or
diabase, up to 5 miies long, and up to 1500 £t. wide, with local
marginal bands of pyroxenite or serpentinite, and of irregular
intrusive bodies of pyroxenite and peridotite, in places altered
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to serpentinite. Weak nickel sulphide mineralisation is
associated with these rocks immediately to the Soutli-west of
the lead-zine region (Williams, 1958).

A large intrusive mass of syenite (of wmecertain age)
is associated with the basic and ultrabasic rocks in the western
part of the area (Nye, 1923), with lead-zine mineralization in
the ultrebasic rocks and Silurian sediments adjacent to its
southern end; and a small dyke of syenite porphyry occurs in
mineraliged ultrabasic rocks jws ¢ south-west of Heaszlewood Hill,
at the western end of the lead-sine belt.

The Cambrian sediments comprise two formations; an upper
(younger) Bischoff om?mm thinly laminated black slates
and fine-grained flaggy micaceous sandstones; and a lower (older)
Dundas Growp, consisting of slates (reddish at the surface),
cherts, blue-grey felspathic "breceias" (greywackes) cemented
by carbonates and hematite, and dark-grey micaceous "brecciss",
consisting of fragments of quartz, felspars and micas, in a fine
matrix of felspars and plentiful iron oxide. Both "breccia”

formations are thought to be derived from igneous rocks (Nye, 1923).

Upper Mesozoic dolerite intrusions outerop along the
Magnet- Magnet Siding tramway, about a mile north of the Magnet
mine, and along the Magnet water race, near Seven Mile Creek.

An extensive sheet of Tertiary olivine basalts, under-
lain by fossiliferous freshwater sediments, locally stanuiferous,
extends southwards from Waratah over the granite, and residuals
of these basalis and sediments cap hills in the north-eastern
part of the area, including the Magnet Range, north of the Magnet
mine,

Ihe Magmet Orebody

Geological Setting

The Magnet orebody occurs at the junction of branching
shears within a composite basic dyke (Nye, 1923; Cottle, 1953).
The dyke is about 5 miles long, and follows tle mcr“-tm

A
fault that strikes north-east, and throws down to the north-west.
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The dyke, which dips at about 50°NW is 1300 £t. wide at the
mine, but thins to 250 £t. along its strike.

At the mine it consists of a central zone of diabase
porphyrite, about 500 ft. wide, with a sone of pyroxenite
(websterite porphyrite, partly serpentiniszed) on its south-
eastern side, and a further sone of pyroxenite (loecally orbicular)
on ite north-western side. The pyroxenite some on the south~
eastern side is 360 £t. wide at the surface (No.k level adit),
but thins out to north-east and south-west, and down the dip,
to about 30 £t, at the No. 10 level, below which it maintains
this narrow width (Fig. 3) and is largely serpentinized. The
pyroxenite zone on the north-western side is longer and about
400 £t. wide. '

A small body of Bischoff slates, enclosed in the south-
eastern pyroxenite zone, was intersected in the No.h level adis,
and a second was encountered between the pyroxenite and the
diabase porphyrite to the south of the open cut. A body of
Dundas “breccias" is reported enclosed by the pyroxenite from
above the No. 11-level to midway between the No.9- and No,8-
levels. The footwall rogcks of the dyke are Dundas Group sediments,
while the hanging wall rocks are Bischoff Group sediments, and
the bodies of Bischoff slates within the dyke are regarded as
remnants of down-faulted Bischoff Group sediments caught up by
the dyke as it rose up the fault plane or planes. The dyke is
interpreted as a composite intrusion, with later diabase porphyr-
ite injected into, or between earlier intruded pyroxenite (Nye,

1923).
Structure

The shears on which Magnet orebody developed, consist
of the Main or Hangingwall » Which strikes NE. along the

contact of the diabase porphyrite core with the south-eastemn
pyroxenite sone, and two branch shears, which developed below
the No.lh~level and which trend N-S. through the pyroxenite,

more or less parallel to its contact with the Dundas sediments

(rig. 4).
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At the swisce mineralization was confined to the Hanging-
wall Shear, as a narrow lode 10 to 15 £t. wide, along the contact
of the diabase (hangingwall) and pyroxenite (footwall). For
a short distance south of the open cut a "xenolith" of Bischoff
Slates formed the hangingwall.

Below the No.l~-level, mineralization developed along the
two branch shears, which junctioned with the narrow lode about
midway along its length. The mineralization extended along
each of the branch shears, dwindling away southwards to narrow,
uneconomic seams, at distances of 150 ft. to 200 fi. from their
intersections with the Hangingwall Shear, although the shears
carry veins of casbonate gangue for much greater distances
(up to 1400 £t. along the Footwall Shear).

Two other changes accompanied this change. The length
of the mineralized section of the Hangingwall Shear was reduced
both um;'i"m of its junction with the Footwall Shear: and
the ground in the angle between the shears, for about 85 ft. to
120 £¢. south from the junction became mineralized.

Below this level the economic orebody was confined to
a section about 120 ft. long, southwards from the junction of
the shears; and in the section between the junctiomn of the shears
and the cross-cut from the main shaft filled the full width
between the Hangingwall Shear and the Footwall Shear, so that
atﬁncmntmonbwmsort.uh(m.q.). It has
been mined down to the No.i6~level (about 1200 ft. vertical) and
continues underfoot, so that the main orebody has the form of a
triangular pipe, about 50 ft. across the base end 75 £$. long,
with three arms projecting southwards, mm\.-;"omm
being the strongest, and a short arm projecting north-eastwards
from its apex. The pipe dips (pitches) to the north-east at
about 55°.

The hangingwall of the lode consists of body of massive
murmulatx.mﬂmm-nw.hﬂd
soft pug. n.mztt”mmm, the dolomite becomes more
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coarsely crystalline, and contains an increasing number of dark
residuals of partly replaced disbase porphyrite. The total
thickness of “hangingwall dolomite® is 10 to 11 ft., beyond which
occurred & second narrow lode, " Back Lode, 3 to 10 £t. wide,
but mostly 3 to 5 £t., £illing/shear pavallel to the Hangingwall
Shear. Just above the No,16-level the Back Lode inereased in
widtk and near the junction of the Hangingwall Shear and the
Footwall Shear became contiguous with the Main Lede.

Hature of Orebody

The Main lode consisted of narrow veins and bunches of
coarse grained ore minerals, chiefly galena with lesser sphalerite,
and abundant manganosiderite, dispersed through residuals of
brecciated and serpentinized pyroxenite, in all stages of replace-
ment by white dolomite, with a concentration of the ore minerals
into a continuous body along the footwall side (Footwall Lode).

It was of good %0 fair overall graede from the junction of the
shears to the main cross-cut, with higher grade ore along the
footwall side, as shown by assays of stope samples (Table | ).

Table |
Assays of Stope Samples
(from Nye, 1923)

No. 11 Stope

Footwall Ore
No.13 Stope
‘2:” ..d/‘-. MO?’ “-/‘. 2

10.10 per cent | 29.70 per cent
k.46 per cent | 12.88 per cent

-

E ¢ &

Over much of the Main Lode the galena was coarse-grained
and was not intimately associated with the sphalerite, but
occurred in bunches and veins, so that it could be concentrated
by handpicking, into "firsts" and "seconds". In 1923 the "firsts"
averaged 32 per cent lead and 53 os. silver per ton. The
“"gseconds" were subjected to gravity concentration, and yielded
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& concentrate assaying about 59 per cent lead and 91 oz, silver
per ton. Zinc minerals were dumped with the tailings.

The ore from No.11 Stope, whose assay is cited in Table / ,
is .nﬂm::ou grade “seconds", much above the average grade
of the mine, which was about 4 per cent lead and 6 oz. silver
per ton, with some of the poor grade "seconds” as low as 2 per
gent lead and 3 oz. silver per ton.

The ore on the footwall side of the orebody (the Footwall
Lode) differed in showing a pronounced banding, in the form of
a repeating crustification. Photographs (Nye, 1923) show that
the banded zone, which was 7 to 8 r't. wide in places, enclosed
a central gzone 2 to 3 rt., wide, showing prominent cockade text-
ures.

The Back Lode comprised impersistent veins and patches
of high grade set in a 3 $0 5 £t. width of dolomite and dolomit-
ized diabase. In the No.13~level stope coarse-grained galénac
and menganosiderite were present, showing banding, and resembling
the ore in the Main Lode. [Elsewhere, however, the galena was
fine-grained. ‘The massive fine-grained galena assayed wp %o
200 oz. silver per ton.

Mineral Composition

The mineralogy of the ores is relatively simple, and is
similar in both the Main lode, including the Footwall lode, and
4 the Back lode, except that the Back lode ore tends %o be
distinetly richer in silver minerals (up to 200 ez. silver per
ton). They consist essentially of sphalerite and galema, with
lesser amounts of arsenopyrite, pyrite, boulangerite, pyrargyrite,
tetrahedrite, and traces of chalecopyrite, together with an
abundance of manganosiderite, contemporeaneous with the sulphides,
and an even greater abundance of ferrian dolomite (ankerite),
deposited in the closing stages of mimeralization. In addition,
in places, there are many unreplaced fragments of comtry rock.

The gphalerite 1s jet-black in hand specimen, and
contains about &-45 per cent of irem (Table 2, ). Much of it

appears homogenous, but a distinet proportion of it is closely
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studded with oriented micron size blades of chalcopyrite
(¥1g.19). These tend to be concentrated in the marginal
parts of the sppalerite eryatals, leaving the cores free
of such inclusions, and some show partial segregation of
the chaleopyrite into narrow discontinuous seams in the
grain boundaries of the sphalerite crystals., The portions
of the sphalerite studded with exsolution bodies show a
weak, patehy anisotropism, resembling, but not as strong as,
the anisotropism of similar sphalerite-chalcopyrite
intergrowths in the Aberfoyle and Moine ores of Tasmania
(Edwards and Lyon, 19573 Williams, 1958).

¥uch of the sphalerite is finely remified with
veinlets of carbonate, so much so that it is imposasible
to make a carbonate~-free sphalerite concentrate. This is
apparent from the analyses of Table 2, in which the total
(zn + Fe + ¥n) falls considerably short of 67 per cent.
In view of the fact that some of the ireom reported in the
analyses could be derived from the intergrown carbonate,
the iron content of the sphalerite remains a little uncertain,
The lowest value reported, 14,1 per cent Fes, seems the
most reliable, the more so that in Analysis Neo.2 (4.3
per cent Fes), the sulphides total 97.9 per cent of the
sample. This avount is eguivalent to 12,8 mel. per cent
FesS.

Teble 2,
Composition of Magnet Sphalerite
‘. ‘. , ’. o —
zn 51.64 55.58 50,84
re 8,89 8.92 8.40
Hn 0.25 0.66 -
G‘ -
Pb 0.16 - -
) ) 30,34
Insol. 0.25 - -
Galoulated
Zng 8h.2 BL4.6 85.9
Pes 15.3 .3 Tt
¥ns 0.5 1.1

— ——

1. £ Stope, Fo.15 level. jAnalyst.- A.W. Hounslow.
2. Footwall of South Stope, No.15 level. Analyst.~
‘0'. m.

3. Unstated loeality, on or above No.1 .
 p66)s b level, (nye, 1923,
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The pyrargyrite and feirahedrite accompany the galena,
occurring chiefly as minute drop~like inclusions in it,
presumably precipitated from solution solution in the galema.
In some specimens the pyrargyrite and tetrahedrite occur
side by side in the same galens crystals; in others only one
of these two minerals is present. ‘

In the tetrahedrite-rich galena there are, in addition
to the numerous small drop-like inclusions (0.005 mm. to
0,010 mm, acrosa), occasional msuch larger irregular areas
of tetrahedrite, up to 0,75 mm. across. These contain a
ramifying network of thin, wore or less discontinuous,
seams of galena, up to 0,002 mm, thick, and are possibly
segregations of the “droplets”. In some of these tetrahedrite
bodies the galena seams are short and sicontinuous, and
resenble sub-graphic intergrowths (Fig.20). In such specimens,
also, areas (residuals) of sphalerite or pyrite, isclated
in the galena, are commonly fringed witk a concentration of
tetrahedrite droplets (Pig.19); and a wry small amownt of
tetrahedrite way be intergrown with the marginal sphalerite.
Ko tetrahedrite has beoen observed, however, in the more
massive sphalerite.

The pyrargyrite, also, occurs largely as minute
hal.tn.Mﬁmmmhmc—bm
anglular than those of tetrahedrite. They vary equally
in size. In the more silver-rich specimens (200 oz. Ag
per ton), & small but significiant amount of pyrargyrite
occurs either independently of the galena, as veinlets in
the manganosiderite and the sphalerite, or in composite
galena-pyrargyrite-carbonate veinlets through the sphalerite.
The pyrargyrite veinlets in the carbonate may de 2 to 3 mm,
long and 0,02 om, wide. GSome appear as "ghost veins" -
continuousiy aligned, but discontinuous vein fragments
crossing several coarse crysials of later dolomite, with
no obvious vein channel between the pyrargyrite sections
(Fig.21), Such a "ghost vein", on encountering sphalerite
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/  ecomes a definite vein of pyrargyrite and mangsnosiderite
/ through the sphalerite (Pig.22). Its discontinuous form in
the dolomite results from a replacement of the former "wall"
minerals, and any manganosiderite in the vein, by dolomite.
A 1ittle galens accompanics the pyraggyrite in seme "ghost
veins" (Fig.21). ‘

In the better grade ore the chief gangue mineral
is a buff-coloured mengancsiderite. An analysis of cleaned
material from the No.15 level, Main lode, is given in Table 3,
Fo.1, m:nu‘:vm-u-crwgm
2 higher level in the mim.

Table 3.
sengenceiderite fron the Memmet iine.
1. 2.
W, W
¥RCO4 33.15 29.32
MgCO 4 8.53 12.10

o S~ e

99.26 9998

wn 15.8 13.2

llm with sphalerite,

At

2, Mangenosiderite from Main lode (Nye, 1923,p.68)

m:%?mi.

In the banded section of the ore the manganosiderite is
about as sbundant as the total sulphidisy or gore so, so that
apart from a little menganese in the sphalerite, manganese as
carbonate constitutes up to 10 per cent of these sections of the
orebody. This sbundance of manganese associated with an

undoubtedly hydro- see
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thermal lead-zinc ore, and introduced at an early stage of

mineralization, is of considerable interest, in view of the

controversial ideas expressed elsevhere, concerning the origin
of the manganiferous minerals in the Broken Hill lode.

Manganiferous carbonates occur also in several of the
smaller silver-lead-zinc ores in the Magnét area, and in faet,
are a feature of most of the lead-zinc ores in western Tasmania:-
the manganiferous siderite of the silver-lead-zinc ores of Zeehan,
Mownt Farrell, and Round Hill; the less abundant rhodochrosite
at Rosebery and Hercules. Late stage 'putmtto';l%
cassiterite-sulphide ores of Reniscn Bell and Mount Bischeff.
Charlewood (1935) notes that siderite and manganosiderite are
the carbonates characteristically associated with silver-lead-
ginc veins.

In the closing stages of mineralization a white carbonate
mineral was introduced, following upon localized shearing and
brecciation of the previously deposited minerals. The white
carbonate mineral filled the resulting fractures, replacing the
aruor:‘:tunh (u.f.':'fi’ﬁ the country rocks, both pyroxenite
and diabase, in the walls and where they occurred as residuals
in the ore (Figs.q,10).

On the hangingwall side of the Main lode this white
carbonate formed a massive layer, several feet thick, separated
from the orebody proper by a seam of soft "pug", wp to 24 inches
thick, with slickensiding on the face of this carbomate “wall”,
Purther into the hangingwall the carbonate was more coarsely
erystalline, with increasingly numerous rounded to sub-angular
dark patches of partly replaced diabase porphyrite, wmtil at
about 10 4. or more it gave place to the diabase or to the
Back lode. The Back lode, itself, was invaded extensively by
this late-stage carbonate.

The white carbonate, which stands out in contrast to the
buff to biscuit-coloured manganosiderite, may be described
variously as ferriferous dolomite, or as ankerite. An analysis
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and particularly the galena, sphalerite and arsenopyrite, occur
interlayered with manganosiderite. This crustification gave
rise to prominently banded ore on the footwall side of the Main
lode (the Footwall lode), where the ore was of highest grade,
and in parts of the Back lode (Figs.5-% ). In parts of the
Main lode it gave rise to equally striking cockade textures
(Figs. 4- 19,

These textures provide clear evidence of overlapping
erystallization of the ore minerals and the manganosiderite.

The sequence of deposition revealed in the s pecimen illustrated
in Fig. 5 is:~-

(1) sphalerite, (2) menganocsiderite, (3) sphalerite, (4) galena,
(5) manganosiderite, (6) galena, (7) menganosiderite, (8) galema,
(9) sphalerite, (10) galena, (11) mangancsiderite, (12) galema,
(13) manganosiderite, (14) sphalerite, (15) manganosiderite,
(16) galena, (17) mangancsiderite, "18) galena, (19) mangano~-
siderite, (20) galena, (21) manganosiderite, (22) galena; follewed
by fracturing and veining by white ferroferous dolomite.

These twenty two bands occwr in a width of 6 inches, and
represent an overlapping nﬁp-o of deposition of manganosiderite,
sphalerite and galena, with the sphalerite beginning before the
galena, and ceasing before it.

The specimen illustrated in Fig. fo-unam of
deposition:~

(1) menganesiderite, (2) galema, (3) manganosiderite, (4)
sphalerite, (5) manganosiderite, (6) sphalerite and galena, (7)
manganosiderite, (8) sphalerite and galena, (9) manganosiderite,

(10) sphalerite, (11) manganosiderite with isclated crystals of

pyrite, (12) galena, (13) manganosiderite, (14) sphalerite,
(15) galena with isolated erystal of pyrite.

Figure 7 shows some finely banded ore, in which sphalerite
alternates with manganosiderite. The earliest sphalerite band
contains a band about 1 mm. wide of fine-grained arsenopyrite
crystals. FPrectures cutting through theyspeeimen have been
filled with white dolomite.
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Figure 5 shows a band of manganosiderite speckled in
its lower part with galena and arsenopyrite erystals, between
sphalerite bands above and below. Two fractures cuiting the
bands are filled with white dolomite, which appears to have
displaced the fracture walls by a process of "vein growth".

Iin the specimen of cockade texture illustrated in np.q
and [0, the sequence is simpler. The rock was originally a breccia
of serpentinized pyroxenite, with fregments up to 10 em. long
and 1 to 5 em. across, with open spaces between. These open
spaces were invaded by the mineraliszing solutions, and incomplete-
1y filled with eoatings of manganosiderite, arsenopyrite and
sphalerite. There seems also have been some replacement (solution)
and rownding of the rock fragments.

The sequence of deposition involved an initial deposition
of arsenopyrite and manganosiderite, apparent as a sequence of
five bands of ménganosiderite and four pencil-line thick bands
of minute arsenopyrite crystals around the rock fragments on the
right hand side of Pigs. | and 10, followed by deposition of a
composite narrow band of arsenopyrite encrusted by sphalerite,

a broader band of manganosiderite, and an equally broad band of
sphalerite. (with isolated pyrite erystals), which filled some

of the interstitial spaces between the rock fragments, but left
unfilled cavities in others. Then followed & period of fractur-
ing, which gave entry to white dolomite. The white dolomite
filled the fractures and filled or partly filled the s$ill inter-
stices (Fig.9q). It also vigorously attacked and replaced the
residual serpentinized pyroxenite fragments, particularly the
long thin fragment im the centre of the specimen (Figs. 9 and {0).

The boulangerite also occurred in this crustiform associat-
ion, as evidenced by a specimen from the No.6 level, consisting
of a band about 2 em. wide of galena and boulangerite enclosed
by bands of manganosiderite above and below. The inner 5 mm,
of the band is massive galena: then follows a 5 mm, band of inter-
leaved galens and bladed crystals of boulangerite, grading up-
wards with deereasing proportions of galena into a bend 5 to 10 mm,

wide of coarse bladed prisms of boulangerite in a matrix of finer-
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grained, almost fibrous boulangerite. The boulangerite (confirmed
by x-ray powder pattern) tends to form acicular to radial growths
inwards from the curved outer surface of the band, suggesting
erystallization from an original gel condition.

The general picture of deposition revealed by such specimens
is a relatively normal pareagenesis - arsenopyrite, sphalerite,
pyrite, galena and l}lﬂ! minerals, with considerable overlap,
and econtinuous deposition of manganosiderite and a very little
quaris,

As may be: seen from Pigs 5 t0 \0 , the bands in the crustif-
ied ore bhave tmfm form, Hmﬁwltht
causes them to resemble colloform banding. Examinatien reveals
that the manganosiderite bands are crystalline, the grain size of
the individual ecrystals being relatively wniform within a given b=
band, but varying from band to band. The crystals tend to be
npnmlornlmcmﬁuth their long axes normal to the
surfaces of the bands. Where the bands are narrow, the individ-
ual crystals extend frow inner to outer surface of the band.

The narrower sulphide bands show a generally similar
texture, and in places grade out into isclated crystals or
groups of crystals -mu_m mmtssm two adjacent
(successive) bands of manganosiderite. A gphalerite crystals
encrusting a pencil-thin band of arsenopyrite can be seen in the
central parts of Figs. § and (O, A sulphide band is moulded
on the outer crystal faces of the inner manganosiderite band, and
vice versa; but the galena shows a tendency %o send off minute
“stringers" inte frectures in individual sphalerite or mangano-
siderite crystals, and into their mh boundaries.

Shearing Textures
The late—etags shearing and brecciation that preceded the
introduction of the white dolomite affected the galema and sphaler-
ite very differently. The galena flowed in respomnse to the
shearing, forming elongated, and commenly, bent crystals (Pig.(| ).
Ultimately much of it recrystallized as fine-grained granular

P
mosaics ("steel phmﬁ) in which, however, the pattern of the
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former paraliel sireiched crystals ia preserved, and is
apparent in the hand specimen. The grain sise of some of the
exsolution precipitates of pyrargyrite and tetrahedrite.

The sphalerite(and included fine-grained arsenopyrite)
reaponded as a britile substance, and was fractured and brecciated
(Fig.12). vWhere the shearing was intense, and particularly where
bands of sphalerite and galena were interleaved, the aphalerite
became finely gremulated. The galena invaded the fractures,
and the granulated sphalerite was drawn out into lemses and
strings of granules in the galena (Figs. 13, 14). Where the
sphalerite occurred in more messive bands, the galena flowed inte
the fractures in the spualerite, forming & texture that gives the
impression that the galena was distinetly younger than the
sphalerite.

In some bands of sphalerite, closely spaged parallel
fracture cieavage developed. The mangenosiderite tended to
flow into, and 111, such frectures, but any left wmfilled were
filled by later white dolomite.

The invasion of the sphalerite by dolomite was preceded or
accompenied by slight corresion and replacement of the sphalerite
with an acconmpanying deposition of a winor amount of pyrite as
minute micron=size cubes, which formed fringes and seams around
the individual fragments of sphalerite (Figs.15, 16). As the
replacement of the sphalerite by dolomiie progressed these pyrite
dolomite (Figes.15,16).

In the sheared galena the pyrargyrite exsolution bodies tend
to a sub=parallel orientation as regards their lengths, aggregating
into sub-parallel “strings” (Pig.17); and whereas in the unsheared
ore the pyrargyrite is practically restricted to the gulena bands,
in the sheared ore it has got caught wp to some extent in the

lenses and "strings" of granulated sphalerite (Fig.18).




iate Stage Crustification
A proportion of the late-formed dolomite developed crustifigate

of the sulphide minerals and the mangancoiderite. Nostld they

consist of successive soalloped bands or crusts of white
dolomite, when they are most readily seen in weathered blocks

on the dumps. Locally they take the form of cockade textures,
composed of successive encrustations of dolomite about

fragments, up io seversl inches aeross, of sheared and
pieces of rock. Small vughs mark incompleiely infilled interstices
between some of the individual cockades.

In some of the cockade textures the ore and rock
fragments aro isolated in the dolomite and do not touch at any
point. Either they were partly replaced by the encrusting
dolomite, or more probably they became separated by the foreces
exerted by the growing dolomite crystals, as happened also with some
of the brecciated ore, in the same way as brecciated slate
fregments became separated by guartz in the Bendige guarts
veins (Stillwell, 1918). The author has observed a similar
displacement of fragments of coal by the growth of calecite
veins in coal seams.

Oonditions of Deposition
The mode of occurrence of the Hagnet ore leaves no

douht that it 1s epigenetic and of hydrothermal origin; and
its crustificaiion textures, particularly the cockade textures,
leave no doubs that it was, ia part at least, deposited in
open spaces. Its deposition was sccompsnied by variadle, amd
in places significant, replacement of the pyroxenite and diabase
during the deposition of the sulphide minerals and the mangané-
siderite, with rather more intense replacement of these rocks, and
also of the ore minerals and manganosiderite, during the stage of
dolomite depoaition.

On the basis of Kullerud's (1953) ocbservaiions, the
iron content of the sphalerite (Table 2) sets a minimum
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temporature of about 400% for the deposition of the sulphide
minerals and the manganosiderite, when allowance is mede for a
eonfining pressure during deposition of about 40O atm., The
preservation of chaleopyrite precipitated from solid solutiom
and showing slight scgregation in the sphalerite points to
deposition at about 400°%. Evidence provided by heat treatment
experiments in progress on galena-pyrargyrite and galsuna-
tetranedrite oxsolution intergrowths from the Mount Farrell
lead-silver ores of weatern Tesmania, indicates that wmixing
of these minerals from s6lid solution in galena occurs at
above 400°¢ (probably about 425%).

The dspth at which deposition occurred camnot be determined

‘with precision, but the aggregation of topazized quartz porphyry

dykes at Mount Bischoff, only 4 miles distant, and the occurrence
of small unroofed granite intrusions 3 to 4 miles both to the
east and west of the zone of lesad-zinc mineralization, suggests
that the lead-zinc ores lie in a trough im the roof of a
partially uwarcofed granite batholith. This suggests that
deposition occurred at & depth of about 5000 £'t. (1500 metres).

The relation of the lead-zine ore to the grenite is not
mbuuw-&-muamw
at Mount Bischoff and Cleveland include sulphide-rich veins
containing some galena and sphalerite.

It seems probeble, therefore, that the ore-fomming
solutions were in the fluld state, &t least during the peried
of sulphide deposition. The alternating deposition of wangano~
siderite, sphalerite end galena presumably arose from the
repeated, but independent, development of supersaturation of
the mineralizing fluids with these three substances in partieular,
each development of supersaturation leading to renewed
precipitation of the substance concerned (Shaub, 1934). The
scalleoped form of the banding suggests that the minerals may have
deposited as gels, and subs equently crystalliszed.

The metamorphic textwes in the ore must be attributed to

renewed local movements along the fault or shear planes that
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List of Illustrations

m. 1. Loeality Map.

Fig. 2. Geologieal sketch map (taken from Nye, Geol. Surv.
Tas., Bull., No.33, 1923) showing the dlstribution
of silver-lead-zinc mineralization in the Magnet
area of north-west Tasmania.

Fig. ;-. Plan of the Magnet orebody about the 14 level
(after Nye, 1923: Cottle, 1953)

n..y. Cross-section of the Magnet orebody (from Cottle, 1953)

Pig. 5. Crustified ore from the Magnet mine, showing repeated
alternations of bands of sphalerite, galena and mangano-
siderite (light grey) invaded along fractures by later
veinlets of white dolomite. The complex sequence of
deposition is given in the text. X 2/3

Fig, 6, Orustified ore from Magnet, showing alternating bands
of manganosiderite (light grey), sphalerite and galena.
The complex sequence of deposition is given in the
text, X 1.

Pig. 7. Finely banded crustified ore from Magne$, consisting
chiefly of alternating bands of sphalerite (black) and
meniganceiderite (1ight grey). Subseguent fractures
are filled with white dolomite. X 1.

Fig. 8. Coarsely banded crustified ore from Magnet, showing
a band of manganosiderite (light grey), studded with
galena and arsenopyrite erystals in its lower (inner)
part, between two bands of sphalerite (black). The
sphalerite and manganosiderite are fractured and dis-
placed by later veins of white dolomite X1
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Fig. 9.

Fig. 10,

Fig. 11.

Fig. 12.

Pig. 13.

Fig. 14,
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Cockade texture in crustified ore from Magnet,
developed about fragments of brecciated (and serpent-
inized) pyroxenite with some rounding by replacement
of the rock fragments. The crustification results
from alternating deposition of manganosiderite, arseno-
pyrite, and sphalerite, and is deseribed in detail in
the text.

Later fracturing let in white dolomite, which filled
residual open spaces in the interstices of the breccias,

and s electively replaced the rock fragments in the cores
of the cockades. X 1.

Cockade structure, similar to Fig.9.

Crustified ore that has been sheared, with brecciation

and granulation of the sphalerite bands (dark), and

stretehing and flowage of the galena bands (white),

The galena eventually recrystallized as "steel galena”.
X 1.

Sphalerite (black) brecciated, and veined by white
dolomite. X 1.

Finely granulated sphalerite (grey) drvawn out into
lens and strings by the flowage of the enclosing
galena (white) which was stretehed, and then recrystale
lized as & mosaic of fine equi-granular crystals.

X 30.

Pinely greanulated sphalerite (grey) drawn out into
strings parallel to the flow direction of the stretohed
and finely recrystalliszed galema (white). The black
areas are gangue or pits. X 30.
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Fig. 15.

Pig. 16.

Fig. 17.

Pig. 18,

Pig. 19.
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Breceiated sphalerite (medium grey) invaded by
dolomite carbenate (dark grey). Rims of fine-grained
pyrite (white) have formed on the surfeces, and along
fractures in the sphalerite, or form central bands in
the carbonate -~ possibly as residuals left when the
adjacent sphalerite was dissolved by the carbonate.

Lower left is a cluster of arsenopyrite crystals,
originally enclosed in sphalerite, now partly enclosed
by carbonate. X 30.

Area of brecciated sphalerite (dark grey), with
strings of fine-grained pyrite crystals (white) fringing
the sphalerite or isolated in later carbonate (black)
which has replaced the sphalerite.

In the top left corner is a cluster of arsenopyrite
erystals (white) enclosed by sphalerite (dark grey)
and by galena (light grey). The galena has to some
extent replaced sphalerite. X 30,

Sub-parallel "strings" of pyrargyrite grains (medium
grey) in stretched and recrystallised galema (light
grey)., The black areas are pits and gangue.

X 100.

Finely granulated sphalerite (dark grey) and gangue
(black), drawn out into strings, and enwrapping a grain
of pyrargyrite (light grey; in central) a matrix of
stretched and recrystallised galena (white). X 100.

Avea of sphalerite (black), studded with minute
blades of chalocopyrite, which have partially segregated
into grain boundaries in the sphalerite, as small bodies
associated with emall bodies of galena. Larger bodies
of tetrahedrite (medium grey) are moulded on the
sphalerite, and are enclosed by messive, recrystallised
galena.

01l immersion, X 750.




Fig. 20.
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Segregated ex-solution tetrehedrite (grey) in galema
(white), with entrapped galena in the grain boundaries
of individual tetrahedrite grains. The black patches
are gangus. 01l immersion X 750.

“Ghost vein" of pyrargyrite (white), in coarsely
erystalline dolomite (grey), which shows no vein
structure. The "vein" can be traced for about 1 em.
across the polished section by the linear distribution
of pyrargyrite particles, into a fracture in sphalerite,
which is filled by a vein of pyrargyrite associated

with manganosiderite (Fig. ). A little galemsa
accompanies the pyrargyrite, along its margin.
X 30.

Composite veinlet of pyrargyrite (light grey) and
manganosiderite (dark grey) through fractured sphalerite
(medium grey).

X 30.
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