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Summary

Petrographic, chemical, and X-ray study of indurated argillites associated with
the Nelson ultramafic belt has indicated marked soda-metasomatism. The hardness
of the argillites is due largely to albitisiation, but additional toughness has been
imparted, particularly in those specimens used by the Maoris for tool manufacture,
by a felted crystallisation of minute tremolitic fibres. Hochstetter's hypothesis that
the indurated argillites were included and altered by the ultramafites appears the
most probable and is supported by comparison of the amphibolitisation of the
argillites with nephritisation.

INTRODUCTION

To F. von Hochstetter's two-month stay in August-September 1859
we owe the first recognition of the size and importance of the ultramafic
rocks in the Nelson Province. He wrote (1859, p. 96) "An immense
serpentine dyke, of a thickness of several miles, stretches from the
northern extremity of D'Urville's Island, across the French Pass,
through the Croixelles, by Dun Mountain and Upper Wairoa, and is
met again, on a continuation of the same straight line, on the Red
Hills, near the Top-house, on the northern side of the Wairua Valley.
This dyke can thus be traced from north-east to south-west for a dis-
tance of eighty miles." These ultramafic rocks which contain the type
dunite discovered by Hochstetter (see Reed, 1959) are now known
to be emplaced in upper Paleozoic rocks and to form the northern
(Nelson) part of a discontinuous belt extending from D'Urville Island
in the north to Mossburn in the south (Fig. 1).

Hochstetter further noted (1859, p. 96) "The strike of the serpentine
dyke is perfectly parallel to that of the slates, but its eruptive origin is
proved by the occurrence of a breccia of friction (Reibungs breccia)
at the line of contact, and the fact of beds of slate enclosed in it being
converted into hard and semi-vitrified cherts. The serpentine, in its
turn, has been broken through by eruptive dykes of hypersthenite and
gabbro." The enclosures of slate were described in greater detail (1864,
p. 218) : "On the south side of Dun,Mountain can be seen a thick mass
of slate compressed as it were between the serpentine of Dun Mountain
and of Wooded Peak. The slate is grey, hard, cherty, and fractured into
small pieces; but in all other characters resembles the Maitai slates.
In the same way there projects on the summit of the saddle between
Dun Mountain and VVooded Peak, a crag of grey rock resembling
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FIG. 1.—Locality map showing distribution of ultramafic belt.

siliceous schist which shows a regular rhonihoidal jointing. The whitish
grey hlocks of this rock are clearly visihle between the rusty yellow
serpentinous rocks. 1 can interpret these rock fragments in no other
way than as clay slate included in serpentine and altered." (Translation
by C. A. Fleming.)

This paper is concerned with the indurated argillites (slates) which,
as noted by Hochstetter, characteristically form projecting crags above
the serpentinite and which generally weather to a whitish colour. In
many cases the argillites form small or large lenses or "boulders" com-
pletely surrounded by serpentinite but in some places the discontinuity
of the ultramafites and the irregularity of their boundaries makes it
difficult to decide whether the argillites are large inclusions or whether
they are margins to the ultramafites. In this respect it is possible that
the original contacts may have been disturbed by later diapiric move-
ments of serpentinite. The argillites are known particularly from the
Nelson province but that they probably constitute a significant petro-
genetic association throughout the main South Island ultramafic belt
is shown by their known presence at the southern end of the belt, e.g.
Eglinton Valley (Grindley, 1958).
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MAORI ROCK QUARRIES

Unknown to Hochstetter, the indurated argillites associated with the
ultramafites had long attracted the attention of the Maoris who sought
and used the hardest and toughest argillites for tool manufacture.
Their rock quarries are found in many parts of the Nelson Province
and some of them have been described (Skinner, 1914; Thomson, 1918;
Duff, 1946; Keyes, 1958). According to Duff (1946, p. 115) the Nelson-
Marlborough area at the north end of the South, Island has probably
yielded more stone adzes to the square mile than any other part of
New Zealand.

In 1938 the Dominion Laboratory analysed for the late Mr W. M.
Jones a sample of argillite chips quarried by the Maoris from the
contact with serpentinite at Black Beach, D'Urville Island (N.Z.M.S. 1,
sheet reference approx. SI 1/252870). The sample was collected by
Mr Jones when making magnetic observations that were later published
(Jones, 1939), and he described the rock (p. 137B) as "argillite, which
for 1 ft or so [next to the serpentinite contact] is indurated to a very
hard rock of flnty texture, which was used by the Maoris for making
implements". The purpose of the chemical analysis was clearly to
determine the cause of the induration as is testified by the comments
of the analyst Mr F. T. Seelye (unpublished Dom. Lab. report D 1282
of 3/6/38). "The C.I.P.W. norm is given below to show the highly
feldspathic nature of the sample, and also, if the mode agrees with the
norm, to indicate that the hardness and toughness of the rock are not
likely to be due to silicification". The significance of these remarks was
not realised, no further work was done on the problem, and the chemical
analysis was not published.

Recently the unused parts of the analysed rocks have been located
(P 17999*), and their study, together with that of samples from the
Maori quarries at Whangamoa described by Duff (1946)—P 22921a
and b, from the Rush Pool quarry described by Skinner (1914)—
P 23314, and from the vicinity of'Dun Mountain—P 11381, 22920.
22923, forms the basis of this paper.

CHEMICAL COMPOSITION AND X-RAY EXAMINATION

Complete chemical analyses of two indurated argillites, one from
D'Urville Island and one from Dun Mountain, are given in Table 1.
The most significant feature is the very high soda content and low
potash-to-soda ratio, in marked contrast to the potassic character and
high potash-to-soda ratio in normal argillites (Shaw, 1956, p. 928;
Reed, 1958, p. 36). The normative calculation indicates that the soda
content represents 62% albite for the D'Urville Island sample and
47 to 48% for the Dun Mountain specimen.

•Numbers refer to samples and thin sections in the petrological collections of the
New Zealand Geological Survey.


