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The current environmental impact of base-metal mining at
the Tui Mine, Te Aroha, New Zealand

Hutham Sabti*, Md. M. Hossain**, Robert R. Brooks*+ and Robert B. Stewart*

The current environmental impact of base metal mining at the Tui Mine, Te Aroha and
gold mining near Waihi, was investigated by analysis of local waters, stream sediments,
and aquatic vegetation X-ray diffraction analysis of heavy metal fractions in stream
sediments showed the presence of pynte in the upper reaches of the Tunakohoia and
Tui Streams that drain the mineralised reefs and Tui tailings dam Relatively immobile
lead (galena) was retained close to the source, whereas copper and zinc minerals were
more mobile and distributed further downstream from the areas of mineralisation Gold
was determined in sediments from the Ohinemun and Waitekaun Rivers along with
other heavy metals derived from sulphide mineralisation at Waihi and Waitekaun
Analysis of waters from the Tui and Tunakohoia Streams showed concentrations of
arsenic, cadmium, lead and zinc above recommended levels for potable water in the
upper parts of these waterways The discharge of these streams into the Waihou River
(sampled upstream from Te Aroha and downstream to past Paeroa) did not have any
significant effect on heavy-metal concentrations in this river Aquatic macrophytes
sampled in the Waihou, Ohinemun and Waitekaun Rivers had very high heavy-metal
concentrations compared with the ambient water and should be considered as potentially
useful for assessing the impact of low-metal fluxes into the waters Gold was detected
in aquatic macrophytes from streams draining both the Martha Mine at Waihi and the
Golden Cross Mine at Waitekaun and indicated the possibility of prospecting for gold
by analysis of these plants

Keywords arsenic, cadmium, copper, gold, lead, zinc, stream waters, macrophytes, stream sediments

INTRODUCTION

The Tui Base-Metal Mine, Te Aroha (Fig 1) is one of the most severely metal-polluted
environments in New Zealand as a result of mining activities carried out some 25 years ago
During this penod some 160 000 tonnes of ore were extracted from a network of underground
shafts and adits The mine was closed in 1974 after base-metal prices fell to uneconomic
levels (McGrath 1973)

Pollution problems arising from the above mining activities have been summarised by
Morrell et al (1995) and Morrell (1997), who have shown that most of the environmental
degradation has been due to post-mming oxidation of remnant sulphide minerals in the mine
tailings Oxidation, particularly of pynte (FeS2) has led to acid mine drainage (AMD) The
low pH engendered by this AMD has mobilised several toxic heavy metals such as arsenic,
cadmium, copper, lead and zinc that have found their way from the tailings into the local
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streams, waters and sediments. Heavy metals in the local waters have also been reported by
Livingstone (1987) and by Pang (1992, 1995).

Although there have been numerous reports on the geology of the Tui Mine, there have
been fewer publications dealing with the environmental impact of the mine site. One of the
earliest of these was by Ward et al. (1976) who reported elevated concentrations of cadmium,
copper, lead and zinc in soils, stream sediments and natural vegetation in the vicinity of the
mine. A year later, Ward et al. (1977) reported elevated concentrations of copper, lead and
zinc in soils and various pasture species growing in a field downslope from the tailings dam.

An MSc thesis by Tay (1980) investigated the environmental impact of heavy metal
drainage from the Tui Mine and serves as a useful yardstick to gauge the current level of
contamination reported by us in this paper, compared with levels nearly 20 years ago. One of
the latest detailed reports on AMD from the Tui tailings dam is the PhD thesis by Morrell
(1997).

The aim of the work presented in this present paper was to examine the current levels of
heavy-metal contamination of local waters and sediments as a result of AMD from the Tui
Mine. A more limited survey was performed along the nearby Waitekauri and Ohinemuri
Rivers that drain the abandoned Golden Cross Gold Mine at Waitekauri and the large
opencast Martha Gold Mine at Waihi, respectively. The aim of this associated study was to
determine the degree to which gold could be detected in the water and sediments in this river.

An additional facet of both studies was the analysis of aquatic plants to determine the
presence of elements in waters at concentrations too low for conventional analytical methods.
It is well known that aquatic macrophytes can concentrate trace elements from the ambient
water to an extraordinary degree (Outridge & Noller 1991) and we sought to determine the
extent to which this enrichment could be used to detect the influence of heavy metal
contamination from the Tui Mine, even when greatly diluted in the high-volume Waihou
River. We were also interested in discovering whether metal enrichment by aquatic
macrophytes would apply in the case of gold and perhaps serve as a biogeochemical method
of prospecting for this element.

LOCATION AND GEOLOGY

This account of the location and geology of the Tui Base Mine is based on a report by Morrell
et al. (1995). The site is situated in steep native bush some 3 km northeast of Te Aroha
(Fig. 1). The mine comprises five levels of underground adits 500-700 m above sea level on
the northwest flank of Mt. Te Aroha. Tailings derived from the mining activities were
deposited at an altitude of 350 m on relatively flat land covered by silt and gravel overlying
fractured andesite. The dam is flanked by two streams, the Tui and Tunakohoia, that flow
into the Waihou River, some 3.5 km distant.

The Tui Mine is found in country rocks of altered andesite with some breccia and
tuffaceous material. It is one of 47 epithermal gold-silver and base-metal deposits within the
old Hauraki Goldfield (Robinson 1974; Christie & Robinson 1992). The mine comprises two
steeply dipping lodes (Ruakaka and Champion - Fig. 1) that consist of a quartz-cemented
breccia with younger, narrow zones of brecciated quartz cemented with sulphides and quartz
(Weissberg & Wodzicki 1970). Mineralogical and K/Ar dating studies have shown that the
sulphide minerals were probably added to the lodes and surrounding rocks by hydrothermal
solutions ascending along fissures and vein systems some 2.6 to 4.0 million years ago
(Weissberg & Wodzicki 1970; Adams et al. 1974). The major minerals of the lodes are
quartz, sphalerite, galena, pyrite, kaolinite and chalcopyrite (Weissberg & Wodzicki 1970;
Robinson 1974). Mercury and arsenic as cinnabar and arsenopyrite are also present and
contribute to the biotoxicity of the AMD.


