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Eight specimens from diamond drillhole DDB.5 Balfour
were submitted for petrological examination with emphasis as
to the origin of the pyrrhotite occurring in the rocks.

Depth £t

M.1201 150

He1202 378

Mas1203 Loo

Me1204 L7045 = 47049
M.1205 , 600 - G004
Ih‘lM 687&3 - 5@?;7
1207 81846 - 819
1208 9284l = 928.8

The rocks ave all similar in that they are metamorphosed
giltstones and shales with fine bands or seams of w‘bmmw
material, They are now composed essentially of gquartz and
authigenic felspar (albite) with generally sbundant sericite,
lesser chlorite, s few scattered flakes of muscovite of clastic
sedimentary origin, scattered crystals of suthigenic tourmaline
and irregular grains of ilmenite gencrally associated with
partly reerystalliged leucoxenic material probably rutile.
There are rare very small grains of gireon and very rarve spatite.
Sulphide minerals and carbonates occurring both as disseminated
grains and in veins are described separately below.

Cassiterite was observed in only one speeimen (M.1202)
where it cccurs in veins associated with quarts, carbonates and
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arsenopyrite.

Grain size of the pocks is wiforsly emsll and is
generally less than O,1 mms

Sedimentary banding steeply dipping and slmost parallel
to the drill core in specimen M,1206 to ¥,1208 is marked by
carbonagecus materisl and by veristion in the proportion of
gericite, This has been disturbed in places =

(a) eiltstone has invaded or been injected into

adjacent shale probably before consolidation
of the sediments.
(b) there hae been later minor tectonic shearin
' eausing some crumpling and disruption oz‘ Mm,

In specimen M.1205 frem 600 ft. stronger recrystallization
has resulted in a slightly coarser grain size (0.1 - 0s2 mnm) and
more freguent twinning of the msimlm felspars which in the
finer mm«a rocks are mostly untwinneds Chlorite and some
tourmsline grains are larger but the latter are mainly confined
to irregular patches and discontinuous bands of sericitic "shale”
which are now more or less isolated in = coarser grained mosaic
of quarts and feleper with minor sericite.

Zourmpline:

As noted sbove, all specimens contain suthigenic tourmaline
which occurs as isolated small (0.05 mm) blue to brown prismatic
erystals generally distributed wniformly through the rock and
with random orientation.

Seme erystals include carbonaceous material but wherever
tournmaline and pyrrhotite are associated the pyrrhotite was
invariably later and partly surrounds and emcloges tourmaline,
It was not noted in veins,

, g8imiler tourmsline has been cbserved in Balfour s:pwﬁ.nm
deseribed in & previous petrological report (i.19/64) end two
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possibilities were suggested - 251004

(a) the tourmaline was formed from boron absorbed
by muds from sea water during and shortly after
deposition,

(v) tourmaline was formed as a result of later intro-
duction of boron from grenitic intrusion.

In specimens from DIB.S tourmaline is generally only a very
minor constituent, but it increases progressively in the two
fdeepest specimens M.1207 and M.1208 from 819 and 828.8 feet.

In specimen ¥,1208 tourmaline has almost completely replaced
parts of some shale bands indicating definite tourmaliniszation
at this depth due to introduction of boren.

Note - Tourmalinized shreds or fragnenta (possibly former
¢lay pellets) were noted in a surface specimen of guartzite fron
Balfour (report M. 19/64).

Traces of sideritic carbonate occur in some specimens
generally assoe¢iated with grains or aggregates of pyrrhotite.

As observed for tourmaline, this sideritic carbonate
increases in the two specimens from below 800 fi, where it occurs
a8 ¢loudy, irregular, very fine grained patches partly replacing
rock-forming minersals and penetrating grain boundaries. In
specimen M,1208 (92845 f£t.) discontinuous bands of this carbonate
ghow & similar distribution pattern to those of carbonaceous
material present in all other specimens but absent here, and
this suggests the possibility that oxidation of earbonaceous
material provided C0, for the formation of carbonate.

Small veins in specimen ¥,1202 (378 feet) carry cloudy

sideritic carbonate (some associated with arsenopyrite) which
has been disrupted, partly replaced and cemented by later coarse

grained ankerite.
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Thess occur dispersed throughout the rocke and also

in veing,
Pyrrhotite predominates end ocours mainly as highly
It is more abund

_ in H.1204 (470.5 £%.) where it forms from
2-5% of the rock (rough vieual estimate)s It has erystallized
late in the &Mﬁw of these rockes and encloses graine of the
rock forming minerals, quarts, muscovite and alse w&h&mﬁ#
toursaline.

are sssociated with and @am surrounded by

siﬁmitea, In polished sectien ﬁﬁ%k thie Mam gmsmw
containe very ninor traces of . *haleopy: ite but the time relationship
between these minerals remains obagure

Sphalerite occurs in s number of specimens in minute traces
- one or two graine (0.02 -~ 0,04 mm) seatdered through
when associated with gxwiwtzm it is invariably
enclosed by the latier sulphide.

A trace of ﬁighm coarser grained sphalerite occurs in a
discontinuous poorly defined quartz wein (¥ latersl secretion) in
specimen H,1206,

Avsenopyrite occurs in a quartsz cart

gsurrounded and

#1204 and this vein also contains the only casaiterite chaeryed
in these specimens,
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has oceurred both before consolidation of the sediments and

“Authigenic tourmasline present in all specimens has
definitely been formed by introduction of borea in specimens
from below 800 'ts

Minor fine grained siderite has formed or been deposited
in places and is more sbundsnt in specimens from below 800 £t.
particularly in M,1208, There is a possidility that ¢p, to form
carbonate was derived from carbonaceocus material by oxidation,

Pyrrhotite is of epigenetic origin snd crystallized after
the rock forming minerals, suthigenic tourmaline and the very
minor sphalerite. | -

Pyrrhotite is commenly associated with minor siderite but
their relationship remaine obscure, There is a remote posaibility
that pyrrhotite preferentially replaced irregular aggregates of
slderite (they are very similar in form) but the evidence for
this in specimen ¥,1208 is inconclusive and the suggestion should
be regarded as very tentative only,

ees

SGw/HH
30th April, 1965.
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Thin Seetion M.1204B - 470.5 ft. (x 50).

Pyrrhotite aggregates (black) in guartz-
sericite rock with fine bands of carbonacegus
material (dark),
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Polished Section M,1204A - h70.5 T, (x 180),

Pyrrhotite (white) and siderite (anisotropic -
grey). Quartz, felspar ete, dark, Minor fine
grained chalcopyrite is included in the siderite.
Pyrrhotite encloses rock forming minerals
including authigenic tourmaline,

Nicols partly crossed,
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Thin Section M.1206 - 687.5 ft. (x 50).

Part of a siltstone intrusion into finely
banded ecarbonaceous shale,
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Thin Seetion M.1208 - 928,5 ft. (x 50),

Bands and concreticnary patches containing very
fine grained carbonate - possibly replacing
carbonaceocus material similar to that in
specimens from shallower depth, Pyrrhotite
(black) is assoeiated with some carbonate,
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Thin Section M.1208 - 928,5 ft. (x 150).

Pyrrhotite (black) associated with cloudy
sideritic carbonate (grey) in rock composed
mainlg of quartz, felspar and sertcite (near
white), Bome sericite rich bands in this
specimen have been tourmalinized,
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Thin Seetion M,1208 - 928,5 ft. (x 150).

Part of a tourmalinized band (grey) and
pyrrhotite aggregate (black).
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