
New Zealand Journal of Geology & Geophysics, 2001, Vol. 44: 105-111
0028-8306/01/4401-0105 $7^00/0 © The Royal Society of New Zealand 2001

105

Torlesse greywacke and Haast Schist source for Pliocene conglomerates near
Reefton, New Zealand

NICK MORTIMER

Institute of Geological & Nuclear Sciences
Private Bag 1930
Dunedin, New Zealand

RUPERT SUTHERLAND

SIMON NATHAN

Institute of Geological & Nuclear Sciences
P.O. Box 30 368
Lower Hutt, New Zealand

Abstract Late Miocene-Quaternary conglomerates in the
Inangahua valley record provenance changes which can be
related to tectonic activity in the northern South Island.
Conglomerate clasts within the early Miocene Rotokohu
Coal Measures comprise mainly metamorphosed quartzose
greywacke with subordinate granitoids, consistent with an
essentially local clastic source from west of the Alpine Fault.
In contrast, conglomerates of the late Pliocene Old Man
Group (Larry Schist and Cronadun Conglomerates) are
dominated by Rakaia Terrane (Older Torlesse) greywacke
and Haast Schist clasts from east of the Alpine Fault, which
is c. 50 km southeast of the study area. A complete range of
textural and metamorphic grades is present, confirming that
oligoclase zone Alpine Schist was being exhumed during
Pliocene time. The 50-70°-dipping Pliocene beds are
unconformably overlain by subhorizontally dipping late
Quaternary gravels (Tophouse and Speargrass Formations),
which, like the Miocene conglomerates, are composed of
quartzose greywacke and granitoid rock types. Significant
Quaternary deformation isolated the Inangahua valley area
from the Southern Alps and resulted in a return to a local
clastic provenance.
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INTRODUCTION

Early Miocene to earliest Quaternary clastic sedimentary
rocks are preserved in several basins on Western Province
Buller Terrane and granitoid basement of the South Island,
New Zealand (Fig. 1) (e.g., McKay 1893; Bowen 1967,
1978; Suggate 1978; Nathan et al. 1986). Provenance studies
of these rocks in the Cascade valley, Waiho-1 drillhole, and
Maruia-Murchison Basin have revealed the presence of
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significant quantities of non-local Eastern Province detritus,
which has been interpreted in terms of progressive dip-slip
and strike-slip movement on the Alpine Fault and other faults
in the Neogene (Cutten 1979; Smale 1991; Sutherland et al.
1995; Sutherland 1994, 1996; Rose 1996).

In this paper, we present new provenance data from
schist-bearing Pliocene sedimentary rocks exposed in Coal
and Hunt Creeks, in the Inangahua valley, 15-20 km north
of Reefton (Suggate 1957; Nathan 1978). We compare the
results of our detailed local study with available data from
other areas, and relate them to the physiographic and tectonic
evolution of the region. Textural zone (TZ) schemes follow
Turnbull et al. (2001, this issue). Samples numbers prefixed
"P" refer to rocks in the National Petrology Reference
Collection at the Institute of Geological & Nuclear Sciences.

STRATIGRAPHY

Late Cenozoic strata in the Inangahua valley were mapped
by Suggate (1957) and Nathan (1978), and measured sections
are given in Nathan et al. (1986) and Johnston (1987,1988).
A geological map of Coal Creek is shown in Fig. 2. The
stratigraphy at Coal Creek can be summarised as a
moderately dipping sequence of Miocene-Pliocene siltstone,
sandstone, mudstone, and conglomerate beds, with a
disconformity between the Rotokohu Coal Measures (early
Miocene) and the overlying Winding Formation and Old
Man Group (late Pliocene). These sedimentary rocks are
overlain with angular unconformity by late Quaternary
terrace deposits (Fig. 3).

The Rotokohu Coal Measures of early Miocene
(Altonian-Clifdenian) age is a thick (>500 m) terrestrial
sequence of arkosic sandstone, conglomerate, siltstone,
mudstone, and lensoidal coal seams. Johnston (1988) gives
a detailed account of lithology.

A disconformity, marked by a sudden change to muddy
sandstone and mudstone (Johnston 1987), separates the
Rotokohu Coal Measures from the overlying Pliocene
estuarine beds; the sequence is not continuous as mapped
by Nathan (1978). The beds above the disconformity are
similar to the unit named Winding Shelly Sandstone by
Nathan (1978). We propose that this be modified to Winding
Formation rather than the new term Giles Formation
introduced by Johnston (1988).

The Winding Formation consists of blue-grey non-
calcareous micaceous mudstone and muddy sandstone, with
local concentrations of estuarine shells. Both pollen and
macrofossils indicate a late Pliocene (Waipipian) age. It is
conformably overlain by the Old Man Group, a thick (>400
m) terrestrial sequence of predominantly conglomerate, with
interbedded sandstone and carbonaceous mudstone. Nathan
(1978) and Nathan et al. (1986) subdivided the Old Man
Group in this area into two units on the basis of clast
lithology: the Larry Schist Conglomerate (Waipipian-
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Fig. 1 Location of the study area
in relation to western South Island
Neogene basins (labelled) and
South Island basement geology.
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Fig. 2 Geological map of the Coal Creek area (Nathan 1978;
this study). Fossil symbol at grid ref. 232186 indicates exposure
of fossiliferous sandstone bed; black diamonds indicate pollen
localities. Grid is NZMS 260, sheet L30.

Mangapanian Stage) and the overlying Cronadun Con-
glomerate (Nukumaruan Stage) composed predominantly of
greywacke clasts. Dating is based on pollen analysis
(Mildenhall 1978; Nathan et al. 1986).

Fig. 3 Schematic stratigraphy of the study area, showing dipping
Miocene and Pliocene, and subhorizontal Quaternary strata.

Late Quaternary deposits near Coal Creek uncon-
formably overlie Old Man Group strata (Fig. 3), and are
subdivided into the Tophouse and Speargrass Formations
(Bowen 1964; Suggate 1965). About 150 m above present
creek level, the Tophouse Formation underlies high-level,
relatively old aggradation surfaces, possibly associated with
the penultimate glaciation (Nathan 1978). The prominent
aggradation and degradation surface into which Coal Creek
is now incised is locally underlain by Speargrass Formation
sediments, which are thought to have been deposited at the
peak of the last glaciation, c. 20 000 yr ago (Nathan 1978).


