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ABSTRACT  

The West Coast region of the South Island is endowed with a wide variety of geological 

resources as a result of a complex geological history from early Paleozoic to Recent. Gold, 

coal, aggregate, limestone, and rip rap are the most important resources currently extracted. 

Additional commodities mined at present or in the past include antimony, clay, dimension 

stone, mica, greenstone (pounamu), silica sand, and silver. Other commodities of potential 

interest include feldspar, fluorite, garnet, molybdenum, monazite, serpentinite, titanium, 

tungsten, and zirconium. There are also occurrences of asbestos, barite, beryllium, 

chromium, copper, lead, nickel, talc-magnesite, tin, uranium, and zinc. 

Gold production began with the gold rushes of the 1860s. Approximately 240,000 kg of gold 

have been mined from fluvioglacial and beach placer deposits, predominantly of Pleistocene 

age, and about 100,000 kg have been produced from auriferous quartz veins in Ordovician 

greywacke. Current mining of the placer deposits produces more than 300 kg (possibly 

>1000 kg) of gold annually from c. 35 small operations and the Grey River dredge, and hard 

rock mining at Globe-Progress near Reefton produces c. 2,700 kg of gold annually. 

The West Coast coal region comprises the Greymouth, Buller, Pike River, Reefton and 10 

other smaller coalfields that have produced more than 120 Mt to date. Coal mining began in 

1864 (Greymouth Coalfield) and production has been continuous to the present, amounting 

to more than 55 Mt from Paparoa (Late Cretaceous-Paleocene) and Brunner (Late Eocene) 

coal measures. Buller and Greymouth coalfields produce all of New Zealand's bituminous 

coal, whereas production from other areas within the region is of sub-bituminous coal. 

Current annual production is around 2.5 Mt and estimated recoverable coal resources are 

more than 200 Mt. 

Aggregate sources are abundant and most of the 0.2 Mt annual production is from pits 

working greywacke and granite gravels in Quaternary fluvioglacial deposits and modern river 

channels. A few hard rock quarries work greywacke, granite or limestone. 

Large deposits of Oligocene limestone are present. Current annual production is about 0.93 

Mt in 2006, the latest year for which detailed statistics are available: 840,000 t for cement 

making, 90,000 t for agricultural lime and 3000 t for industry and roading. 

Extensive deposits of Holocene ilmenite-rich sand are present along the coast with resources 

of 175 Mt estimated for the Barrytown-Twelve Mile, Nine Mile, and Carters deposits. 

Accessory minerals include garnet, gold, zircon, monazite, rutile, and cassiterite. Barrytown 

is the most intensively explored deposit and has resources of 50 Mt of sand at an average 

grade of 13.8% ilmenite (equivalent to 6.9 Mt of ilmenite), 0.2% zircon, 100 mg/m3 gold, and 

less than 0.1% each of monazite and rutile. Large deposits of ilmenite are also present at 

Westport. 

Kaolinitic clay, for production of fire bricks and building bricks, has been worked in the past 

from deposits in coal measures, deeply weathered basement rocks, and Tertiary mudstone 

units (e.g. Blue Bottom Group). Sandstone with a high silica content (ganister) is present in 

coal measures of the Buller, Charleston, and Greymouth coalfields, and silica sand occurs at 

Little Totara River and Ross. 

Granitoid intrusive rocks and their contact zones in the metasedimentary country rock 

contain mineral occurrences of fluorite, scheelite, barite, chalcopyrite, galena, molybdenite, 
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cassiterite, and sphalerite; pegmatite dikes at Charleston contain beryl, feldspar and mica; 

and ultramafic rocks have asbestos, chromite, greenstone, nickel, serpentinite, and talc. 

Resources of rock aggregate, sand and limestone have not been quantified, but are 

estimated to be large and sufficient to meet foreseeable local demand. Previous estimates 

have been used for in-ground resources of sub-bituminous and bituminous coal (818.65 Mt) 

and for ilmenite beach sands (approximately 30 Mt of ilmenite). Other potential mineral 

resources have been estimated using a three step process involving mineral deposit models, 

a geographic information system (GIS) of spatial data sets, and a counting method of 

assessment. In total, estimates have been made for 28 metallic mineral deposit models and 

for 10 non-metallic mineral deposit models. 

There has been detailed geological mapping over the region, but no detailed airborne 

geophysical surveys or regional geochemical surveys have been undertaken. These types of 

surveys would provide new data that may lead to the discovery of new mineral deposits. 

Scenarios are proposed whereby the value of the West Coast's annual mineral and coal 

production could increase from the current estimated NZ$602 million to NZ$866 million, by 

increasing production of individual commodities to past annual maximums (between 2000 

and 2009, except 1995 for placer gold). It could increase to NZ$1,409 million annually by: 

¶ New exports of 500,000 t of high quality aggregate; 

¶ Increasing coal production from 2.5 Mt to 4.5 Mt; 

¶ Increasing hard rock gold production from 87,100 oz (2009) to 120,000 oz; 

¶ Increasing onshore placer gold production to 1995 levels (70,000 oz Au) and by new 

mining of offshore placer gold (50,000 oz Au); 

¶ Development of an ilmenite beach sand mine producing 250,000 t of ilmenite 

concentrate; 

¶ New mining of non-specified metallic and/or non metallic mineral commodities to an 

annual value of $50 Ma; 

¶ An increase in production of other currently producing commodities to past maximum 

annual levels. 

This scenario would be possible over a 15-20 year time-frame, provided that: 1) there is a 

sufficient level of exploration to define the new resources and 2) new discoveries can be 

developed. Attracting explorers to work in the region will require marketing the West Coastôs 

mineral potential to the international exploration community along with identifying and 

overcoming barriers to exploration and mineral development. 

Keywords 

Mineral resource assessment, West Coast, geographic information system, GIS, geology, 

mineral deposits, aggregate, antimony, asbestos, beryllium, chromium, clay, coal, copper; 

dimension stone, feldspar; fluorite, garnet; gold, greenstone, ilmenite, lead, limestone, mica, 

molybdenum, monazite, nickel, nephrite, platinum, rip rap; sand, serpentinite, silica, silver, 

talc, tin, titanium, tungsten, uranium, zinc, zircon. 
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1.0 INTRODUCTION 

This report describes a mineral resource assessment of the West Coast region, comprising a 

land area of approximately 23,000 km2 (Figure 1 and Figure 2), which amounts to about 9% 

of the land area of New Zealand. The land is administered by the West Coast Regional 

Council, and Buller, Grey and Westland district councils (Figure 1). A large area is land 

managed by the Department of Conservation (Figure 3). 

 

Figure 1 Location map and division of the West Coast region into local authorities. 
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Figure 2 Topographic map of West Coast reproduced from LINZ 1:2 M map. 
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Figure 3 Areas of land administered by the Department of Conservation (DoC). 
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The West Coast region contains a wide variety of mineral commodities and currently 

produces coal, gold, limestone for cement and agriculture, rock and sand aggregates, 

decorative stone, and sand for industry (Table 1). Kaolinite clay, serpentine and mica have 

been mined in the past and there are prospects for other commodities including antimony, 

chrome, nickel, rare earth elements, tin, titanium, and tungsten. 

Table 1 Annual mineral production for the West Coast region for 2005-2009. 

Mineral commodity 2005 2006 2007 2008 2009 

Bituminous coal 2,543,404 t 2,863,029 t 2,014,314 t 2,476,848 t 2,085,486 t 

Sub bituminous coal 112,193 t 136,351 t 134,218 t 134,658 t 151,045 t 

Gold, hard rock 
Reefton 

- - 
1,179 kg 

(37,897 oz) 

2,368 kg 

(76,132 oz) 

2,710 kg 

(87,138 oz) 

Gold, placer 168 kg 

(5401 oz) 

454 kg 

(14,597 oz) 

460.348 kg 

(14,801 oz) 

284.273 kg 

(9140 oz) 

326.682 kg 

(10,503 oz) 

Building and 
Dimension stone 

950 t 323 t 1,020 t 210 t - 

Decorative pebbles  8570 t 9490 t 75 t 16070 t 4393 t 

Limestone and marl for 
cement 

750,000 t 840,000 t Withheld Withheld Withheld 

Limestone for 
agriculture 

96,860 t 77,278 t 96,836 t 96,724 t 86,296 t 

Limestone for industry 
& roading 

30 t 3120 t 3083 t 4249 t 597 t 

Rock for reclamation & 
protection 

30,950 t 103,295 t 63,633 t 88,445 t 51,230 t 

Rock, sand and gravel 
for building 

250,00 t 80,000 t 15,112 t 12,800 t 3200 t 

Rock, sand and gravel 
for roading 

281,080 t 362,743 t 294,252 t 99,112 t 71,715 t 

Rock, sand, gravel & 
clay for fill 

11,750 t 10,000 t - - 39,138 t 

Sand for industry 50,300 t 5300 t - 15,120 t 9450 t 

Serpentine 20 t - - - - 

Source: Crown Minerals (www.crownminerals.govt.nz/cms/minerals/facts-and-figures), 

except for the hard rock gold category which is production from the Globe Progress mine, 

sourced from www.oceanagold.com 

Production values for placer gold and rock, sand and gravel for roading are anomalously low 

(especially for 2008 and 2009) and may represent incomplete reporting. 

The minerals industry forms an essential part of the West Coast economy. Aggregate 

production underpins infrastructure and building development. Limestone used as fertiliser 

supports the agricultural industry. Although specific statistics are not available, in terms of 

end value, cement manufacture is one of the most important industries on the West Coast, 

worth more than $100 M per year. High quality coal is a significant export commodity. 

Additionally, small quantities of greenstone (pounamu) are produced for jewellery and 

ornaments. 

 

http://www.crownminerals.govt.nz/cms/minerals/facts-and-figures
http://www.oceanagold.com/
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The Ministry of Economic Development has been compiling and publishing mineral 

prospecting and exploration spending data since 1999 (Figure 4). Mineral prospecting and 

exploration spending on the West Coast increased dramatically from 2003 to 2008 and fell 

back in 2009 (note 2008 spending shown in Figure 4 is for only 9 months). 

West Coast prospecting and exploration expenditure
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Figure 4 West Coast mineral prospecting and exploration expenditure (source: www.crownminerals.govt.nz). 

2.0 MINERAL RESOURCE ASSESSMENT FACTORS AND LIMITATIONS 

The mineral resource assessments in this report have been carried out with existing 

information and therefore the results must be considered in the light of the following factors: 

Desk top study 

This project is a desk top study that reviews available literature and data. There has been no 

field checking or new work on the geology of the deposits for this project. 

In-ground resources 

Mineral resource estimates are for gross, potential ñin groundò resources. The estimates do 

not imply that the resources are recoverable, or that they can be mined at a profit. 

These resource estimates are generally of potential resources and do not comply with 

Australasian JORC ore reserve reporting code of the Australasian Institute of Mining and 

Metallurgy (AusIMM) and related organisations. The AusIMM has adopted a code for valuing 

mining assets (the VALMIN code) that has been supported by the Australian and New 

Zealand stock exchanges. The application of the VALMIN code requires the assessment of 

technical and commercial factors that are outside the scope of the assessments in this 

report, which is designed for policy-making rather than for commercial purposes. 

http://www.crownminerals.govt.nz/
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Value 

Gross values have been calculated from the market price or sale price of the commodity and 

to realise this value, there will be costs in exploration, mining and processing that are not 

considered in the assessments in this report. 

Constraints not considered 

The mineral resource estimates have been made ignoring physical, topographical, political, 

environmental and other non-geological constraints, and are based solely on the probability 

of each environment containing a deposit of the specified type. 

Undiscovered Deposits 

The estimates of undiscovered deposits are the probability of a deposit being present, rather 

than of it being found. Also, the estimation process treats a prospective area as a single 

homogeneous unit. Estimated undiscovered deposits have no fixed position within the area, 

but also cannot be assumed to be evenly distributed throughout the area. 

Changing technology 

Advances in exploration, mining and processing technology may allow lower grade, smaller 

and or deeper deposits to be discovered and mined in the future. 

Changing economics 

Commodity prices fluctuate with time and market conditions. 

New mineral deposit types 

The future discovery of new mineral deposit types internationally and locally may greatly 

increase the prospectivity of some geological units and may make some of the estimates 

gross underestimates, particularly when relying on past history of production. For example, 

several commodities such as chromium and nickel may not be considered worth exploring at 

present. However, changes in price and technology in the future may make them worth 

investigating, and therefore they are included here as they represent resources that may 

have value in the future. 

Studies of mineral potential based on existing data are inherently conservative because it is 

not possible to predict economic changes and technical advances. For example, in 1974 

Gordon Williams, economic geologist and Dean of the Faculty of Technology at Otago 

University wrote (Williams 1974): ñIn the general area of the former Hauraki Goldfields, it is 

not likely that mines will be re-opened for their gold content, or that new vein deposits will be 

found.ò Few would have disagreed with him at the time. Since then, the Martha mine at Waihi 

has been reopened for its gold content and new vein deposits have been discovered in the 

district at Golden Cross and Favona, together containing a total of several million ounces of 

gold. These have resulted from the development of new technology, changes in the 

economics of mining, and continuing exploration. 

Data accuracy and precision 

The GERM (Geological Resource Map) database is based around the point location of each 

mineral occurrence, recorded by geographical coordinates. These are typically compiled 
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from existing geological maps, many of these unpublished e.g. in mineral exploration reports. 

These maps range in age, scale, accuracy and quality. The mineral occurrence locations in 

some cases are independently verified, but the database does not record an estimate of the 

spatial location error. The GERM database contains a large number of fields that can store 

diverse, but relevant information about each mineral occurrence. These fields are variably 

populated for each mineral occurrence and some contain rich information, others minimal 

information. Many of these data are unchecked and may contain errors. Virtually all the 

information was entered prior to the mid 1990s and since then, there has been considerable 

rationalisation of stratigraphic association and nomenclature as well as refinement of 

geochronological age, particularly through the QMAP 1:250,000 geological mapping 

programme. Some of the information on geological setting and host rocks in the GERM 

database is now superseded. 

The QMAP 1:250,000 geological mapping is relatively small scale and generalised and not 

ideally suited for interpreting point-source information. Areally small and potentially significant 

geological map units commonly cannot be rendered at the published scale of 1:250,000. 

3.0 PREVIOUS WORK 

The West Coast mineral resource assessment project follows similar previous projects for 

the whole of New Zealand (Christie & Brathwaite 1999a), the Coromandel area (Christie et 

al. 2001a; 2008), Northland region (Christie & Barker 2007), and Kahurangi and Rakiura 

national parks (Christie et al. 2009a, 2009b). Preliminary results were presented by Christie 

& Barker (2010). 

The geological resources of the West Coast region were described in the New Zealand 

Geological Survey bulletins by Bell & Fraser (1906), Morgan (1908, 1911), Morgan & 

Bartrum (1915), Henderson (1917), Suggate (1957) and McPherson (1978). A computerised 

national datafile of mineral occurrences, the Geological Resource Map (GERM), was 

compiled to produce a series of 1:250,000 maps (Nicol & Nathan 1987; Sewell et al. 1989; 

Eggers & Sewell 1990; McPherson et al. 1994; Roser et al. 1994). This data has recently 

been made available on the GNS Science web site (www.gns.cri.nz) via the MinMap 

interface. West Coast mineral resources are included in national reviews by Williams (1974), 

MacFarlan & Barry (1991) and Brathwaite & Pirajno (1993). Occurrences of specific minerals 

were noted in national reviews by Morgan (1927) and Railton & Watters (1990). 

National reviews of individual mineral commodities that describe mineral resources in the 

West Coast region, include: building stones (Marshall 1929; Hayward 1987), clay (Schofield 

1977), feldspar (Henderson 1950), greenstone (Beck 1984), limestone (Morgan 1919; Willett 

1974a), and serpentine (Coleman 1966), and a series of mineral commodity reports 

published in New Zealand Mining (Christie & Brathwaite 1994 (copper), 1995a (lead and 

zinc), 1995b (molybdenum), 1995c (nickel), 1996a (tin), 1996b (tungsten), 1997 (gold), 

1998a (titanium), 1999b (beryllium, uranium and zircon), Edbrooke 1999 (coal); Christie et al. 

2000b (clay), 2001b (limestone), 2001c (aggregate)). The prospectivity for mesothermal 

(orogenic) gold was estimated by Partington & Smillie (2002) and Crown Minerals (2002), 

which included a compilation of geological and geochemical data in digital form. 

Brief summaries of the geology and resources of the coalfields are respectively contained in 

national reviews by Willett (1974b), Sherwood (1986), Anckorn et al. (1988) and Barry et al. 

(1994); detailed reviews are given by Nathan (1972) and Gage (1952) for the Charleston and 

Greymouth coalfields respectively, and results of exploration by the National Coal Resources 
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Survey are contained in libraries of reports and a computerised data file (National Coal 

Resources Database) of mainly drill hole information, maintained by GNS Science and 

Crown Minerals of the Ministry of Economic Development. Sara (1972) listed the coal mines 

on the West Coast. 

The results of mineral exploration since the late 1960s are described in reports submitted by 

explorers to Government as part of the conditions of their prospecting and exploration 

permits. These reports are held by Crown Minerals, Ministry of Economic Development, with 

many available for downloading from www.crownminerals.govt.nz. Reports for exploration 

from 2005 are currently mostly held on closed file, but some information has been released 

on company web sites and in the news media. Borehole logs for extensive alluvial gold 

drilling programmes during the 1930s-1940s are held by Crown Minerals. 

Exploration geochemical data have been compiled in the REGCHEM (Regional 

Geochemistry) database (Warnes & Christie 1995) and a Crown Minerals geochemical 

database (Crown Minerals 2009). 

The Ministry of Economic Development has been compiling and publishing exploration 

spending data since 2001. Exploration spending in New Zealand has risen from $1.3 million 

in 2001 to $25 million in 2006 (www.crownminerals.govt.nz), with a significant portion of the 

total spent in the West Coast region. 

4.0 METHODS 

The mineral commodities are examined in three groups because of the different level and 

type of information available: 

Aggregate, sand, dimension stone and limestone 

Resources of aggregate and limestone are large and poorly known, because they occur over 

large areas and their low value relative to many other mineral commodities precludes 

regional exploration and resource definition. Resources are usually investigated only in the 

vicinity of local markets, because transport over long distances is generally precluded by the 

low dollar value per tonne. Exceptions are dimension stone and high quality aggregate. 

Schist dimension stone is exported to other parts of New Zealand and small quantities of 

aggregate have been barged to Auckland. 

Past production of aggregate, sand and dimension stone has fluctuated in relation to the 

state of the local and national economies, and with infrastructure development. Therefore, 

our assessment of these commodities is based on their annual production, plus a suggested 

increase in future demand. 

Coal 

Nationally, resources of coal are generally better known than most other mineral 

commodities, because of the government funded National Coal Resources Survey 

exploration programme during the 1980s and earlier surveys. Therefore, for this study, data 

is taken from the National Coal Resources Survey with some adjustments based on 

feedback from the coal industry. 

http://www.crownminerals.govt.nz/
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Metallic and industrial minerals 

These mineral commodities generally have a high value and there is potential for export out 

of the region (and New Zealand). In the case of most of the metals, there are large 

international markets, and any quantity of the metal that can be produced in the West Coast 

region could be readily sold. For most industrial minerals, markets must be sought and this 

may be a limitation to the potential quantity of production. Exploration has helped to broadly 

define resources of some specific metallic mineral and industrial mineral deposits as reported 

in the literature, and we have additionally used a process of mineral resource assessment to 

estimate undiscovered resources (see section 12.0). 

5.0 DATA 

Fundamental to the mineral resource assessment process is the collation of available 

information in a suitable form for analysis. The ArcMap GIS has been compiled with the 

inclusion of information from Crown Minerals (2002) and some other sources, and is included 

on the enclosed CD-ROM. Mineral occurrences in the GERM database are referenced by e-

number, e.g. the former Arahura gold dredge is J33/e97, where J33 is the LINZ Infomap 260 

map sheet number and e97 is the unique number within that sheet. The GERM database 

was mostly compiled prior to 1994, with production figures to 1993, the last year the Ministry 

of Energy (now Crown Minerals of Ministry of Economic Development) published annual 

production statistics for individual operations. Since then, production statistics have been 

amalgamated on a regional basis and figures for individual operations are not publicly 

available. Therefore, the post-1993 operational and production status of many of the mining 

operations (e.g. aggregate quarry and river gravel operations) may have changed and some 

new operations may have commenced. Few operations, new since 1994, are included in the 

GERM database. 

Data on current aggregate and gold producers was provided from databases operated by the 

West Coast Regional Council and from information collated by the West Coast Commercial 

Gold Miners Association. 

6.0 RESOURCE MAPS 

The results of our analysis are presented as a series of maps for specific mineral 

commodities or mineral deposit types that generally include one or more of the following: 

¶ Locations of mineral occurrences from the GERM database for the specific deposit 

type; 

¶ Geological units prospective for the mineral deposit type, from the 1:1 M geological 

map; 

¶ A table describing the mineral deposit type; 

¶ A table of past estimates of resources; and 

¶ A table of our estimates of resources based on known deposits and potential 

undiscovered deposits. 
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7.0 SETTING 

7.1 POPULATION AND INFRASTRUCTURE 

The West Coast region includes the Buller, Grey and Westland districts. Population centres, 

with a total population of about 31,000 include the towns of Greymouth (population 9702), 

Westport (3990), Hokitika (3384), Reefton (950), Karamea (420) and Ross (371) (Figure 1). 

State Highways link the main towns, reaching the area from the northeast and south (S.H. 6), 

from the southeast via Arthurs Pass (S.H. 73), from the east via Lewis Pass (S.H. 7), and 

from Karamea in the north (S.H. 67) (Figure 2). Secondary roads provide access up many of 

the river valleys to settlements and farms. Most of the mountainous areas, however, are 

accessible only on foot and there is a network of well maintained walking tracks in some of 

the national and forest parks. The railway line from Christchurch via Arthurs Pass branches 

at Stillwater, one line proceeding west to the coast at Greymouth and then south, to 

terminate at Hokitika, the other northeast to Reefton, Inangahua, Westport, and Ngakawau. 

Airports with regular domestic services are located at Westport and Hokitika, and there is 

also an airport at Greymouth. Westport and Greymouth have small ports servicing coastal 

shipping (Figure 5). 

 

Figure 5 Buller River mouth (foreground) and Westport (middle distance) (GNS photo CN32368/5H, 
photographer Lloyd Homer). 

Most of the land area is Crown Land covered by native forest and administered by the 

Department of Conservation. This includes Paparoa and Westland Tai Poutini national parks, 

parts of Kahurangi, Arthurs Pass, and Mount Aspiring national parks, forest parks, several 

scenic reserves, and large areas of unclassified forest (Figure 3 and Figure 6). Most of the 

coastal strip and terraced or gentle hilly areas in the river valleys are private farm land. The 

major commercial activities in the area are farming, mining (coal and gold), forestry and 

milling, tourism, and fishing. 
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Figure 6 Franz Joseph Glacier (GNS photo CN D0001016, photographer Lloyd Homer). 

7.2 GEOMORPHOLOGY 

Flat areas are mostly confined to narrow coastal plains (particularly in the vicinity of Westport 

and south of Greymouth) and to the large river valleys (e.g. Grey, Taramakau, and Hokitika 

rivers) (Figure 7). The remainder of the region mostly consists of densely forested hill country 

and steepland, with some areas of subalpine to alpine terrain distributed along the 

southeastern margin. The high country forms a series of broadly north to northeast trending 

belts with intervening valleys, the sequence from northwest to southeast consisting of: 

¶ the flat coastal plain at Westport (Addisons Flat and Virgin Flat); 

¶ the mountainous Paparoa Range (ridge elevations typically 1200-1400 m, with a 

maximum elevation of 1485 m at Mt Faraday) (Figure 8); 

¶ the broad Grey River valley (part of the Grey-Inangahua Depression); 

¶ a chain or belt of segmented, precipitous mountain blocks (Mt Greenland 905 m, Mt 

Graham 828 m, Mt Turiwhate 1369 m, Hohonu Range 1356 m, Paddock Hill 1135 m, 

Granite Hill 1156 m, and Bell Hill 839 m), each isolated from the other by entrenched, 

glacially carved valleys; 

¶ a well-defined linear valley excavated by erosion along the trace of the Alpine Fault; 

¶ the ranges of the Southern Alps (ridge elevations typically 1000-2000 m, with a 

maximum elevation of 2271 m at Mt Rolleston). 

The area drains west to the Tasman Sea from the Main Divide (the Southern Alps). The 

major rivers are the Buller River and its tributaries (particularly the Inangahua River), and the 

Grey, Taramakau, Hokitika and Haast rivers. Several large moraine-dammed lakes also lie 

within the belt of segmented mountain blocks, e.g. Lake Kaniere, Lake Brunner, and Lake 

Hochstetter. 
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Figure 7 Shaded digital elevation model. 
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Figure 8 Paparoa Range (photo courtesy Pike River Coal Ltd). 

8.0 GEOLOGY 

The geology of the West Coast region is illustrated in Figure 9 and Figure 10. 

8.1 PREVIOUS WORK 

The geology of much of the West Coast region was mapped at 1:63,360 for the New Zealand 

Geological Survey bulletins by Bell & Fraser (1906), Morgan (1908, 1911), Morgan & 

Bartrum (1915), Henderson (1917), Suggate (1957) and McPherson (1978), and for the first 

edition of the 1:250,000 geological map series by Bowen (1964), Gregg (1964) and Warren 

(1967). The 1:250,000 map series was revised as the QMap project (Nathan 1994, 1998; 

Rattenbury & Heron 1997) and includes new map sheets by Rattenbury et al. (1998; 2010), 

Nathan et al. (2002), and Cox & Barrell (2007). Parts of the West Coast have been mapped 

at 1:25,000 by Nathan (1976), 1:50,000 by Suggate & Waight (1999), and 1:63,360 by 

Nathan (1975, 1978a, 1978b) and Laird (1988). Nathan et al. (1986) provided a detailed 

description of West Coast geology as part of the GNS Cretaceous Cenozoic project. 

Maps have also been published for regional airborne magnetic surveys (Reilly 1970a, 1970b; 

Hunt & Nathan 1976) and ground based gravity surveys (Bennie & Ferry 1977; Hunt 1978; 

Whiteford 1978; Rose 1986). Smaller areas have been covered by low level aeromagnetic 

surveys in mineral and coal seam gas exploration programs (e.g. Kirkpatrick 2007; Grange 

Resources Ltd 2008; Vidanovich 2008; Blomfield et al. 2010). Nathan & Foster (1970) noted 

radiometric anomalies near Granity. 

8.2 INTRODUCTION 

At a national scale, onland New Zealandôs crystalline basement rocks have been subdivided 

into various major batholiths, terranes and structural and metamorphic overprints (Mortimer 

2004; Figure 10). The batholiths generally have plutons of mixed ages, with distinct 

geochemistry and magma sources. In this report, we distinguish between plutons primarily 

on age. 
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Figure 9 Geology of the West Coast region from the GNS Science 1:1 M digital geological map. 
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Figure 10 Basement terranes. 
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8.3 PALEOZOIC TO JURASSIC GONDWANA ROCKS 

Before the Late Cretaceous, New Zealand was joined to Australia and Antarctica as part of 

the Gondwana supercontinent. Pre-Cretaceous rocks west of the Alpine Fault (Figure 11) 

were formed on the margin of Gondwana and make up part of a region termed the Western 

(or Foreland Western) Province. Pre-Cretaceous rocks east of the Alpine Fault are exotic 

terranes grafted onto the Western Province during the Rangitata Orogeny in the Late 

Jurassic to Early Cretaceous and make up the Eastern (or Rangitata) Province. 

Western (Foreland) Province rocks are subdivided into three major units: gneiss of 

Charleston Metamorphic Group (formerly Constant Gneiss), Greenland Group 

metasedimentary rocks, and granites of the Karamea and Rahu suites (formerly Tuhua 

Group). The gneiss consists of Paleozoic paragneiss, typically banded and representing 

highly metamorphosed alternating beds of sandstone and shale, intruded by mid Paleozoic 

and Early Cretaceous granitic rocks that, along with the gneiss, were all subjected to 

metamorphism and deformation during the Early to Mid Cretaceous (Adams 1975; 

Kimborough & Tulloch 1989). Greenland Group metasedimentary rocks are alternating 

greywacke/shale sequences, of Lower Paleozoic age, metamorphosed to lower greenschist 

facies. Granites occur as isolated plutons of Mid Paleozoic Karamea Suite at Cape Foulwind, 

Maybille Bay, Barrytown, Nelson Creek, Doctor Hill and Mt Greenland. 

Eastern (Rangitata) Province rocks consist of two northeast-trending belts: the western 

belt, immediately east of the Alpine Fault, comprises zoned chlorite, biotite, garnet, and 

oligoclase quartzo-feldspathic schists of the Haast Schist Group; the eastern belt comprises 

quartzo-feldspathic greywacke and argillite turbidite sequences of the Torlesse Supergroup 

(locally of Triassic to Jurassic age). The schists are metamorphic equivalents of the Torlesse 

Supergroup, but also include a belt which contains lenses of serpentinite and talc-

serpentinite (Pounamu Ultramafics) representing metamorphosed slices of tectonically 

emplaced ultrabasic rocks. 

 

Figure 11 The Alpine fault trace in the area of Jerry River and Pyke River looking south. Here the fault 
juxtaposes ultramafic rocks on the east (left) against Greenland Group metasedimentary rocks on the west (right) 
(GNS photo CN6281/17H, photographer Lloyd Homer). 
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8.4 EARLY TO MID CRETACEOUS ROCKS AND THE MID TO LATE CRETACEOUS 

GONDWANA BREAK-UP 

The Early-Mid Cretaceous spans the main period of the Rangitata Orogeny, a time of major 

tectonic activity which included a phase of regional extension that culminated in the 

separation of New Zealand from Gondwana at around 84 Ma. Widespread plutonic activity 

occurred during this period, represented by Early Cretaceous Rahu Suite granites of the 

Paparoa and Hohonu batholiths (Tulloch 1983, 1988a), and orthogneiss of the Charleston 

Metamorphic Group (see above). No sedimentary record is present for the lower part of the 

Early Cretaceous, but during the late Early Cretaceous, non-marine sediments of the 

Pororari Group were deposited in half-grabens adjacent to rapidly rising mountains. These 

sediments consist of carbonaceous mudstone, vitric tuff, and sandstone, overlain by thick 

sequences of alluvial fan breccia and breccia-conglomerate of the Hawks Crag Breccia, 

followed by fluviatile conglomerate and lacustrine mudstone. 

During the Mid to Late Cretaceous Gondwana breakup, north-northeast directed regional 

extension caused detachment and deformation along low-angle faults, juxtaposing the high 

grade metamorphic rocks of the Charleston Metamorphic Group (lower plate) against low 

grade metamorphic rocks of the Greenland Group, Pororari Group, and various granitic 

intrusives (upper or cover plate) in the northern part of the sheet, to form the Paparoa 

Metamorphic Core Complex (Tulloch & Kimborough 1989). 

8.5 LATE CRETACEOUS-PLIOCENE SEDIMENTARY BASINS 

Late Cretaceous to Pliocene sediments were deposited in a number of tectonic basins in two 

main tectonic regions, the Western Platform to the west (offshore) and the West Coast 'Basin 

and Range' province to the east (onshore), separated by the Cape Foulwind Fault which 

trends parallel to the coastline. 

Fault-controlled basins, parallel to the present coastline, developed in the Western Platform 

and Paparoa Trough as a result of west-northwest directed extension during the Late 

Cretaceous. The Western Platform contains a flat-lying to gently dipping, little deformed 

Cretaceous-Cenozoic sedimentary sequence, 2000-2500 m thick. Outcrops and many drill 

holes in the Paparoa Trough have provided good geological control for interpretation of the 

sedimentary sequence. As the Paparoa Trough subsided in the Late Cretaceous, it was filled 

with a sequence of terrestrial Paparoa Coal Measures (sandstone, conglomerate, coal, and 

carbonaceous mudstone) accompanied by the eruption and intercalations of alkali basalt 

flows. The deposition of increasingly mature, quartz-rich sediment accompanied slowing of 

subsidence during the Paleocene, leading to non-deposition in the Early Eocene. Renewed 

subsidence during the middle to Late Eocene was associated with further deposition of 

quartz-rich (Brunner) coal measures in the Paparoa Trough, including quartz conglomerate 

and sandstone, carbonaceous shale, and coal. A Late Eocene marine transgression 

commenced with deposition of the Island Sandstone followed by increasingly calcareous 

siltstone of the Kaiata Formation, with which is interbedded a thick wedge of coarse clastic 

rocks of the Omotumotu Formation. The maximum thickness of Late Cretaceous to Early 

Oligocene rocks was over 4 km. 

In the Middle Oligocene, tectonism decreased and carbonates were deposited (Cobden 

Limestone, Waitakere Limestone, Tiropahi Limestone, and Potikohua Limestone; Nile 

Group). Close to the Oligocene-Miocene boundary, renewed tectonism caused basin 

eversion, with cessation of sedimentation in the Paparoa Trough, but downwarping in the 

developing Grey Valley Trough to the east. Marine mudstone of the Blue Bottom Group was 
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deposited over wide areas of the Grey Valley Trough and Western Platform throughout the 

Miocene and the Early and Mid Pliocene. The Blue Bottom Group was succeeded near the 

end of the Pliocene by the terrestrial Old Man Group, consisting of conglomerate, sand, 

glacial till (Ross Glaciation), and lignite. The Old Man Group sequence is interpreted as 

piedmont gravel deposited in a coastal plain environment, and derived from the rising Alpine 

chain. The Late Pliocene (Ross) glaciation caused deposition of outwash gravel, till and 

glacial silt, which were followed by a warming period and a further succession of piedmont 

gravel. The maximum thickness of Miocene and Pliocene sediments was greater than 3 km. 

The rate of tectonism increased in the Pliocene, with the development of the ranges that 

represent the major anticlinal features, and fault bounded troughs that represent the synclinal 

features. Folds within the troughs increase near the trough margins. 

8.6 MIDDLE AND LATE QUATERNARY  

Accelerated erosion through uplift along the Alpine Fault and in the Paparoa Ranges since 

the Pliocene, has supplied large quantities of fluviatile gravel to the area; this was modified 

and reworked during successive glacial and interglacial periods throughout the Pleistocene. 

Tills from a recognised sequence of glaciations (Nemona, Waimaunga, Waimea, Otira), 

representing lateral or terminal moraines, together with glacial outwash gravel, filled the 

southern valleys almost to the coast, and the upper parts of valleys in the Paparoa Ranges. 

Progressive uplift assisted fluvial erosion and reworking during subsequent interglacial 

periods, resulting in a succession of terrace deposits in the river valleys. In the southern 

parts of the region these are the Cockeye (oldest and preserved at highest elevation), 

Tansey, Waimea, Loopline, and Moana formation gravels. In the northern part of the region, 

there are only minor representatives of the corresponding glacial formations of the Buller 

catchment. 

During the intervening interglacial periods, sea level was similar to its present height. Wave-

cut benches were formed along the coast and covered with marine gravel and sand. These 

were subsequently tectonically uplifted and preserved, forming a succession of terraces 

(formations) along the coast. The Caledonian, Candlelight, and Whisky formations are the 

older, higher units, whereas the younger units at lower altitudes are the Addison, Waites, and 

Virgin Flat formations in the north, and Sealmaria, Karoro, Awatuna, and Rutherglen 

formations in the south. Finally, the Recent postglacial coastal and alluvial deposits are 

included in the Nine Mile Formation. 

8.7 GEOLOGICAL  CORRELATION WITH AUSTRALIA  

The Cambrian-Cretaceous crystalline basement rocks of New Zealand have counterparts in 

Australia and Antarctica. With the Tasman Sea closed, Zealandia (Mortimer 2008) spatially 

restores to a position close to Tasmania and Antarctica (Figure 12). Geologically, the best 

matches of New Zealandôs terranes and batholiths are with similar rocks in Tasmania, 

Victoria and Queensland, all mineral rich states. Of particular note are the Victoria 

mesothermal orogenic gold deposits in the deformed and metamorphosed Ordovician-

Devonian siliciclastics of Victoria (e.g. Bendigo, Ballarat), and the Devonian-Carboniferous 

granites that intrude the Lachlan Orogen that are the host to Sn-W deposits. 
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Figure 12 An ñuntightenedò Gondwanaland reconstruction of Australia, Zealandia and Antarctica after 
Mortimer (2008). Note along-strike continuation of continental geology from eastern Australia and Tasmania into 
Zealandia and beneath Kahurangi National Park. Geographic/bathymetric features in grey type: NG=New Guinea, 
NC=New Caledonia, QP=Queensland Plateau, MP=Marion Plateau, LP=Louisiade Plateau, MR=Mellish Rise, 
KP=Kenn Plateau, CP=Chesterfield Plateau, DR=Dampier Ridge, NLHR, SLHR=Northern and Southern Lord 
Howe Rise, NNR, SNR=Northern and Southern Norfolk Ridge, TAS=Tasmania, ET=East Tasman Rise, 
STR=South Tasman Rise, ChP=Challenger Plateau, Camp=Campbell Plateau, ChR=Chatham Rise, 
HP=Hikurangi Plateau (pale green part now subducted beneath Kermadec Trench), WR=Wishbone Ridge. 
Geological features in black type: Delam=Delamerian Orogen, L-T=Lachlan-Thomson Orogen, NEO=New 
England Orogen, EP=Eastern Province, WP=Western Province, MB=Median Batholith. 

9.0 GEOCHEMISTRY 

9.1 GIS DATA SETS (FIG. 13-17) 

Stream sediment geochemical surveys have been one of the major reconnaissance 

prospecting techniques used in the West Coast area by mining companies during their 

exploration for mineral deposits. Results of geochemical analyses for 8328 stream sediments 

and 300 pan concentrate samples have been collated in the REGCHEM (REGional 

exploration geoCHEMistry) database (Christie & Mitchell 1992; Warnes & Christie 1995) from 

open-file mining company exploration reports and described by Christie & Carver (in prep.). 

Each sample has been analysed for one or more elements, typically Cu, Pb, Zn, Mo, W and 

Ag, and less commonly for elements such as As, Au, Ni, Sn and Sb The database may 

contain information on the sample location (grid reference), sample type, laboratory, 

analytical method, and detection limits for each element analysed. 
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Figure 13 Contoured Cu anomalies in stream sediments from open file mining company data compiled in the 
REGCHEM database (after Christie & Carver in prep.). 
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Figure 14 Contoured Zn anomalies in stream sediments from open file mining company data compiled in the 
REGCHEM database (after Christies & Carver in prep.). 
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Figure 15 Contoured Pb anomalies in stream sediments from open file mining company data compiled in the 
REGCHEM database (after Christie & Carver in prep.). 
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Figure 16 Contoured Ni anomalies in stream sediments from open file mining company data compiled in the 
REGCHEM database (after Christie & Carver in prep.). 
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Figure 17 Contoured Mo anomalies in stream sediments from open file mining company data complied in the 
REGCHEM database (after Christie & Carver in prep.). 
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Most stream sediment sampling programmes in the West Coast region have used 

conventional sampling techniques and analysed the -80 mesh fraction. However, many 

companies have also used panned concentrate samples, particularly for heavy minerals such 

as the tin mineral cassiterite and the tungsten mineral scheelite. Because scheelite 

fluoresces under UV light, a few surveys have additionally utilised UV lamping. 

Differences in the sampling and analytical methods, the number of elements analysed and 

their detection limits causes complications in combining the data for a regional study. Christie 

& Carver (in prep.) contoured data for eight elements, Cu, Zn, Pb, Mo, W, As, Au and Ni, five 

reproduced here in Figure 13 ï Figure 17. Data is absent in uncoloured areas of these maps. 

Limited geographic coverage or problems with different analytical methods and detection 

limits preclude this type of synthesis for other elements. 

The variability between the different surveys, patchy coverage for some elements, and the 

possibility of buried mineral deposits means that the data should be used only for positive 

indications of mineralisation. Elevated concentrations of elements are indicative of some 

nearby source, probably a mineral deposit, but the absence of elevated concentrations does 

not preclude the presence of a mineral deposit. 

9.2 GEOCHEMICAL INTERPRETATION 

Christie & Carver (in prep.) identified 15 anomalies or clusters of anomalies based on the 

combination of element associations and anomaly size. 

The contoured data for Cu are shown in Figure 13. Copper is dominantly at background 

levels. High background values of 80-160 ppm Cu and the few anomalous areas are 

concentrated in the north eastern part of the region and most copper anomalies are closely 

spatially related to porphyry molybdenum deposits. 

Background levels for Zn are significantly higher than Cu (4x). The contrast is lower than Cu 

and the anomalous values (>160 ppm) are concentrated in the northern part of the studied 

area (Figure 14). 

The background levels for Pb are similar to those of Cu. The areas of high background to 

anomalous Pb are more restricted than those of Cu and Zn (Figure 15). Again some lie in the 

northern part of the region, but there is some Pb anomalism in the southern part of the region 

coincident with an area of anomalous Ni. 

The Ni coverage is quite restricted (Figure 16). Areas of >80 ppm Ni represent mafic or 

possibly fine grained sediments. Values >320 ppm indicate ultramafic rocks. Ni of this 

magnitude occurs in two areas in the south of the area (Figure 16). In both areas the geology 

is till or quaternary cover, but this must be thin with ultramafic rocks beneath. The anomalism 

is supported by elevated values in limited reconnaissance soils collected in this area which 

have up to 680 ppm Ni (Christie & Carver in prep.). The streams in this area also have Cu, 

Pb and Zn assays. None of the Cu values are high enough to indicate Ni-Cu sulphides, but it 

is extremely uncommon to see Ni sulphide signatures in stream sediments. As indicated 

above, the other anomalous element in this area is Pb. This Ni and Pb association is 

unusual. 

Molybdenum has a very high contrast. The anomalies, which are restricted in extent, are 

concentrated in the northern part of the area related to porphyry molybdenum deposits 

(Figure 17). 
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Tungsten has a similar contour pattern to Mo, but the contrast is higher (Christie & Carver in 

prep.). The As data is limited in extent and is dominated by the high background to 

anomalous response in the Reefton Goldfield (Christie & Carver in prep.). The As contrast is 

high with a threshold of 40 ppm As. The Au contrast is very high, but there is a very limited 

ability to resolve variations in the background, because the detection limit of most of the data 

is 0.05 ppm or 50 ppb Au. Gold broadly correlates with As although in detail the Au highs are 

not coincident with the peak As values (Christie & Carver in prep.). 

10.0 BULK COMMODITIES: ROCK AGGREGATE, SAND, BUILDING STONE 
AND LIMESTONE 

10.1 CURRENT PRODUCTION 

Table 1 in the Introduction shows non-metallic mineral production for 2005 to 2009 as 

reported by Crown Minerals. Regional mineral output is dominated by ñlimestone for industryò 

that consists almost entirely of limestone for cement making at Westport. Aggregate is 

produced mainly for roading and reclamation and protection, with building (concrete-making) 

accounting for a small component. Limestone for agricultural use accounts for about 10% of 

total non-metallic mineral production. 

10.2 AGGREGATE 

The annual production of aggregate on the West Coast for use in roading and building are 

shown for 2000 to 2009 in Figure 18 and Figure 19. The main aggregate, gravel and sand 

producing operations are listed in Table 3, Table 4 and Table 5, which are based on 

information provided by the West Coast Regional and district councils from their databases 

of current consents. Table 2 summarises the information from Table 3 on river gravel 

extraction, which is the main source of supply in the region. The locations of the operations 

are shown in Figure 20 - Figure 23. 

West Coast roading aggregate production 2000 - 2009
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Figure 18 West Coast roading aggregate production 2000 ï 2009. 
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West Coast building aggregate production 2000 - 2009
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Figure 19 West Coast building aggregate production 2000 ï 2009. 

The production statistics for building aggregate (and to a lesser extent roading aggregate) 

show a dramatic decline since 2006. Notes with the statistics that are included in the 

footnotes to Table 1 indicate that incomplete reporting may be the cause. The statistics are 

compiled by sending questionnaires to producers and where operations are not located on a 

mining permit or licence, production reporting is voluntary. Major producers that account for 

most of the production near the main centres of New Zealand are not active on the West 

Coast, which is dominated by small producers, working deposits intermittently. For concrete 

aggregate our enquiries of West Coast producers indicate that about 2000 m3 of concrete per 

month was produced during 2009, equivalent to about 20,000 m3 per year. This is broadly 

consistent with Statistics NZ data that 146,000 m3 of concrete was produced in the West 

Coast, Tasman, Nelson and Marlborough regions in 2009. This aggregated value for the four 

regions is the only data available for the West Coast for reasons of commercial sensitivity. 

The regionôs total of 20,000 m3 of concrete requires about 36,000 t of sand and aggregate, 

whereas the statistics (Table 1) report that only 3200 t of aggregate was produced in 2009. 

Production statistics for limestone for agriculture listed in Table 1 appear to be realistic based 

on our enquiries. The main commodities of value (coal and gold) are dominated by large 

producers that produce reliable statistics. 
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Figure 20 Location of aggregate quarries. 



 

 

GNS Science Report 2010/61 29 
 

 

Figure 21 Location of aggregate gravel pits. 
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Figure 22 Location of main aggregate river gravel extraction sites. 
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Figure 23 Location of rip rap sites from the GERM and West Coast Regional Council databases. 
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10.2.1 West Coast Deposits 

Abundant resources of aggregate are present in the West Coast region, particularly as easily 

worked gravel deposits in the following settings: (a) modern river and stream channels and 

banks, (b) Quaternary interglacial aggradational river terrace deposits (e.g. along the Buller, 

Grey, Arnold, Taramakau, and Hokitika rivers), (c) Pleistocene glacial outwash and till 

deposits, (d) Pleistocene raised interglacial beach deposits along the coastline, and (e) 

tailings from placer gold workings. 

The gravel commonly exploited is predominantly composed of greywacke and granite, with 

locally derived, variable quantities of gneiss and schist. Generally, in the north of the region 

the Greenland group is the major source of greywacke, whereas in the central and southern 

parts, Torlesse and Haast Schist terrane detritus is supplied by rivers flowing from the 

Southern Alps. Gravel in the Grey and Buller river systems contains a high proportion of 

granitoid rocks because of the close proximity of the granites of the Karamea and Paparoa 

batholiths. At Charleston, deposits consist mostly of gneiss, which rapidly diminishes in 

importance southwards. Near Ahaura, gravels consist of greater than 80% greywacke, 

derived from the Torlesse Supergroup, and less than 20% granitoid. Limestone is rarely used 

for aggregate (although commonly used for rip rap). 

The abundant supplies of river gravel, and its proximity to points of use, means that transport 

of aggregate over large distances is usually unnecessary. Gravel for roading is obtained from 

many river and pit localities, and is normally taken from the most convenient point close to 

forestry and county roads. Several pits are commonly opened at a single locality. They 

operate intermittently and production can vary widely from year to year. 

Riverbed and beach deposits are generally extracted by loader (Figure 24 - Figure 26). 

Terrace deposits, however, usually require stripping and may need ripping with a bulldozer 

before removal with a loader. Large material is screened and various sizes produced for 

basecourse and topcourse. Crushing is normally required for shaping and sizing of concrete 

and road-building aggregates. 

Natural large river boulders and large quarried blocks are used as rip rap for river protection, 

breakwaters, harbour moles, and in reclamation fill. Quarries can produce angular blocks of 

rock that are more effective for erosion control than rounded river boulders. 

River Gravel Deposits 

The supply of rock for roading and construction is dominated by gravel produced from the 

beds of rivers and adjacent river banks and terraces. The West Coast Regional Council 

grants consents for gravel extraction that set maximum annual rates. Most production is from 

40 sites that have been approved for the extraction of more than 5,000 m3 per year. These 

are distributed throughout the region extending from the Mohikinui River in the north to 

Jackson River (a tributary of Arawhata River) in the south. Consent information for these 

sites for late 2009 is summarised in Table 2. Extraction of up to 500 and 1,000 m3 of riverbed 

gravel per year is a permitted activity in a schedule of catchments listed in the Proposed 

Regional Land and Riverbed Management Plan. 

The total available volume of more than 700,000 m3 of river gravel per year authorised by the 

consents is equivalent to about 1.5 Mt of material annually (assuming a density of 2 t / m3). 

However, Table 1 above shows that total recorded aggregate production for roading and 

building was well below this total, at 309,585 t in 2007 and 111,912 t in 2008. River 
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extraction sites are generally worked intermittently for particular roading or construction 

projects using mobile plants. Having a potential supply available allows the resource to be 

worked when required, reducing transport costs. The sustainability of continuing gravel 

extraction is described in the following ñfuture potentialò section of this report. 

 

Figure 24 Mining river gravel for aggregate (photo courtesy of Minerals West Coast). 

 

Figure 25 Mining river gravel for aggregate (photo courtesy of Minerals West Coast). 

 

Figure 26 Gravel stockpiles near Greymouth (GNS photo CN36126/18, photographer Lloyd Homer). 
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Table 2 Gravel extraction sites with greater than 5,000 m³ allocated per year 

River Name Total allocated 

 (m³ per year) 

Buller District  

Buller River 100,500 

Mohikinui River 9000 

Fox River 5,300 

Grey District  

Grey River 260,850 

Taramakau River 125,000 

Punakaiki River 9200 

Westland District  

Hokitika River 62,000 

Haast River 16,000 

Wanganui River 21,000 

Mikonui River 6000 

Arawhata River 6000 

Waiho River 49,500 

Okuru River 30,100 

Moeraki River 52,000 

Whataroa River 6000 

Arahura River 17,000 

Total 775,450 
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Table 3 Gravel extraction sites with greater than 5000 m³ allocated per year 

River 
Name 

Location Easting Northing Current Consent Holders (as of 08/10/09) 
Total Allocated 

at Site 

          (m³ per year) 

Buller District         

Buller  Buller Bridge 2393361 5936871 GP Contracting Ltd, Avery Brothers Ltd, Coastal Constructors 10,000 

  Organs Island 2393818 5932349 Avery Bros Ltd, GC Smith Contracting Ltd, Ferguson Brothers Ltd, Pearson Contracting 
Ltd, Westreef Services Ltd, R Belcher, GP Contracting Ltd, Fulton Hogan Ltd 

46,000 

  Berlins 2413619 5927077 R Belcher 10,000 

  Hamiltons Island 2393481 5935923 GP Contracting Ltd 7500 

  Inangahua River, Reefton 2415074 5898120 Westreef Services Ltd, Tai Poutini Polytechnic, Rosco Contracting Ltd 17,000 

  Inangahua River Oceana 
Gold Bridge 

2421377 5892464 Rosco Contracting Ltd 10,000 

Mohikinui    2422976 5963354 Pearson Contracting Ltd, Avery Bros Ltd, Westreef Services Ltd  9000 

Fox    2376390 5906919 Fulton Hogan Ltd, MBD Contracting Ltd, R Reedy, Kelvin Douglas Contracting (2004) Ltd, 
NK Oates 

5300 

Grey District         

Grey Cobden Bridge 2363961 5860728 Works Infrastructure Ltd, Westroads Ltd, Ferguson Brothers Ltd, Coastal Constructors 25,000 

  St Kilda 2374749 5862800 Fulton Hogan Ltd, T Croft Ltd, Ferguson Brothers Ltd, Grey District Council, Westroads Ltd 22,500 

  Kiwi Point 2372754 5862352 Ferguson Brothers Ltd, Westroads Ltd, T Croft Ltd 7350 

  Atarau 2388400 5872100 Grey District Council 10,000 

  Ahaura 2389369 5871841 PF&LE Berry 14,000 

  Beynons 2364949 5859753 Fulton Hogan Ltd 30,000 

  Craigieburn 2394400 5879200 Grey District Council 5000 

  Omoto 2365996 5860687 Fulton Hogan Ltd, Coastal Constructors, Westroads Ltd 57,000 

  Big River Confluence 2389537 5874449 PF&LE Berry 6000 

  Taylorville 2378066 5865560 Grey District Council 5000 

 Rough River 2399069 5881731 Ferguson Brothers Ltd, Grey District Council 35,000 

 Moonlight Creek 2384451 5873178 G&G O'Connor, Grey District Council 11,000 

  Crooked River 2388241 5843470 Paul Steegh Contracting Ltd, Ferguson Brothers Ltd, MBD Contracting Ltd, Fulton Hogan 
Ltd, Westroads Ltd 

33,000 
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River 
Name 

Location Easting Northing Current Consent Holders (as of 08/10/09) 
Total Allocated 

at Site 

Taramakau  Downstream of SH6 
Bridge 

2357272 5847713 Ferguson Brothers Ltd, Westroads Ltd 75,000 

  Upstream of SH6 Bridge 2358306 5847578 AG Cochrane, Ferguson Brothers Ltd 50,000 

Punakaiki    2372220 5896691 NJ Mouat 9200 

Westland District         

Hokitka  Hokitika to Kaniere 
Bridge 

2344011 5828551 Scott Sandrey Contracting Ltd, John Dimmick Contracting Ltd, Westroads Ltd, AJ 
Cameron Contracting 

32,000 

  Upstream of Kaniere 
Bridge 

2346498 5826615 Scott Sandrey Contracting Ltd, John Dimmick Contracting Ltd, Westroads Ltd, AJ 
Cameron Contracting 

24,000 

  Kokatahi River 2348213 5817319 Westroads Ltd, John Dimmick Contracting Ltd 6000 

Haast  SH6 Bridge 2192498 5698045 Ferguson Brothers Ltd, Wanaka Digger Services Ltd, MTP Ltd, JJ Nolan Ltd, Westroads 
Ltd 

6000 

  Gull Island 2193829 5693514 Wanaka Digger Services Ltd 10,000 

Wanganui  SH6 Bridge 2316879 5780590 Westroads Ltd, Amethyst Hydro Ltd 14,000 

  La Fontaine Road 2305525 5792110 TA Arnold Transport Ltd, Westroads Ltd, Specks Trust 7000 

Mikonui    2328114 5807620 P Cornish 6000 

Arawhata  Jackson River 2166410 5674658 AT Wedding, Westroads Ltd 6000 

Waiho   2281145 5754588 Transit NZ, Scenic Circle hotels, TA Arnold Transport Ltd, G Molloy, Westroads Ltd 40,000 

  Dochertys Creek 2277352 5754656 Ferguson Brothers Ltd, Fulton Hogan Ltd, Wild West Adventures Ltd, Westroads Ltd, 
Ferguson Brothers Ltd 

9500 

Okuru   2185510 5692450 JJ Nolan Ltd, IL Rasmussen, AT Wedding 13,100 

  Turnbull River 2181350 5691298 E&H Johnson, k Eggeling, N Gray, JJ Nolan Ltd, Westroads Ltd 17,000 

Moeraki  Boulder Creek 2214634 5709414 Ferguson Brothers Ltd,Fulton Hogan Ltd, Transit NZ, Road Metals Co Ltd 52,000 

Whataroa   2296282 5779791 TA Arnold Contracting, Arnold Contracting, Westroads Ltd 6000 

Arahura   2348874 5834220 Te Runanga o Ngati Waewae Inc, John Dimmick Contracting Ltd, GC Smith Contracting 
Ltd 

17,000 

    Grand total 775,450 
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Terrace Gravel Deposits (Table 4) 

Extensive deposits of Quaternary river and glacier deposited gravels are widespread along 

the West Coast Region. These gravels tend to be weathered and contain silt, unlike the 

gravels that occur in, and adjacent to rivers. The current resource consent database lists 

more than 30 active gravel pits that are distributed throughout the region. These produce 

lower grade material than the river bed gravel deposits. It is used as sub-base material for 

making roads, and for fill. These pits are worked intermittently. 

Table 4 Aggregate gravel pits 

Owner Name Location 

Grey District Council Donaldsons K31:806-646 

Private Birchfields K32:999-498 

Grey District Council Bell Hill K32:934-482 

Private State Farm K32:930-522 

Grey District Council Ahaura Kopara K31:083-634 

Grey District Council Deep Creek K32:919-520 

Grey District Council Eastern Hohonu K32:752-386 

Department of Conservation Black Creek K31:990-689 

Private State Forest K32:721-493 

Grey District Council Dunganville K32:719-494 

 Kongahu L27:363-882 

 Karamea landfill gravel pit L27:375-968 

 Mawheraiti River, Ikamatua K31:005-810 

 Big Totara River K29:853-249 

M S Sullivan Haast River F37:834-942 

I L Rasmussen Okuru River F37:858-915 

Fulton Hogan Limited Central Doughboy Creek G36:318-193 

Road Metals Co Ltd Boulder Creek G37:144-093 

Molloy G & C Stony Creek H35:835-562 

FH Simpson Poerua River I34:028-870 

BD Mining Ltd Hari Hari I34:084-755 

A&Q Henderson Wanganui River I34:138-894 

G And J Powell trading as Coastal Constructors Taylorville road, Coal Creek J31:667-608 

D Oates 13 Mile J31:686-762 

Ferguson Brothers Ltd Taramakau River J32:575-480 

Westroads Greymouth Ltd Greymouth J32:611-599 

T Croft Ltd Grey River at St Kilda K31:746-628 

West Coast Regional Council Taramakau Settlement Road K33:725-288 

PA & D Russell Reefton L30:186-064 

John Dimmick Contracting Ltd Taramakau River at SH 6 Bridge J32:571-476 

C J Hannah Hatters Creek, Totara Flat K31:939-755 

Maruia Enterprises Ltd Palmers Road, Maruia. L31:394-715 

Westreef Services Ltd McPaddens Pit, Westport K29:927-367 

Hard Rock Quarries (Table 5) 

Because of its abundance and widespread occurrence, river gravel deposits are the main 

source of aggregate for building and roading purposes, whereas quarries are used to supply 
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blocks of rock (rip rap) for river and coastal protection. Their angular shape makes them less 

likely to move than rounded river-deposited material. The consent register maintained by the 

West Coast Regional Council shows 16 hard rock quarries in the region. 

Table 5 Quarries ï aggregate 

Owner Name Location 

West Coast Regional Council Okuru Quarry F37:839-937 

Ferguson Brothers Ltd Haast F37:942-907 

Ferguson Brothers Ltd Paringa G36:256-154 

West Coast Regional Council Wanganui Quarry I34:175-779 

S B McGrath Hari Hari I34:181-869 

West Coast Accounting Ltd Waitaha Valley I34:232-916 

Management and Processing Limited (Maori Gully) Eight Mile Road J31:664-706 

West Coast Regional Council Ruatapu J33:370-175 

West Coast Regional Council Butlers Freehold Quarry J33:374-168 

West Coast Regional Council Mt Camelback, Kowhitirangi J33:466-117 

West Coast Regional Council Kiwi Point K31:725-623 

Ferguson Brothers Ltd Grey River K32:735-590 

West Coast Regional Council Inchbonnie Quarry K32:826-306 

 Turiwhate Quarry K33:710-277 

C Miedema Arapito, Karamea L27:439-945 

West Coast Regional Council Paddy Gourley Creek, Maruia Valley L31:443-823 

B A Rogatski Kopara L32:131-530 

10.2.2 Future Potential 

The future potential of gravel extraction depends on the issue of sustainability of the 

resources. The total quantity of sediment transported to the continental shelf by the main 

rivers throughout New Zealand has been calculated at about 105 Mt per year for the North 

Island and 284 Mt per year for the South Island (Griffiths & Glasby 1985). This rate of more 

than 1800 t / km2 / yr for the South Island (284 Mt from an area of 153,000 square km) is 

much higher than the world average of about 182 t / km2 / yr. The West Coast South Island 

(NW Nelson to Fiordland) rates are particularly high at more than 200 Mt per year, and 

account for most of the South Island total. The rapid erosion rate is attributed to rapid uplift, 

geological youth, high rainfall, and to a much lesser extent, possible effects of deforestation 

and the introduction of European farming practices. 

Table 6 Input of river derived sediment to continental shelf ï West Coast rivers 

River 
Annual load 
Mt/year 

Bedload 
Kt/year 

Karamea 0.404 8 ï 20 

Mokihinui 2.88 58 ï 144 

Buller 1.75 35 - 88 

Grey 3.11 62 ï 156 

Taramakau 9.93 200 ï 500 

Hokitika 12.0 240 ï 600 

Kapitea to McKenzie 80.1 1,600 ï 4,000 

Haast 17.2 340 - 860 

Total 125.62 2,510 ï 6,281 
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Bedload is defined in practice as material too coarse to be sampled by a suspended 

sediment sampler (i.e. with a particle diameter greater than 2 mm which is within the gravel 

class range of the international standard Wentworth scale) and is estimated to range from 

2% to 5% of the suspended load. The bedload will comprise a significant proportion of the 

sediment suitable for aggregate. Applying these percentages to the total load gives an 

annual bedload ranging from 8000ï20,000 t/year for the Karamea river to 340,000-860,000 

t/year for the Haast River. The Buller, Grey and Taramakau rivers are the main source of 

aggregate and have a total estimated bedload of between 300,000 and 744,000 t/year. In 

2008, total aggregate production on the West Coast was estimated at 200,000 t, including 

material produced from pits working fluvioglacial terrace deposits and hard rock quarries. 

The total estimated bedload of 2.5 to 6.3 Mt/year for rivers in the West Coast Region is very 

large in relation to the current annual production rate. 

This issue has been investigated in more detail by the West Coast Regional Council (Hudson 

1988), who noted that many West Coast rivers have an abundant sediment supply, but there 

are considerable differences apparent in time and space. For example the Waiho River 

which drains the Franz Josef glacier has aggraded significantly in recent years following a 

period of degradation. In addition to cycles of aggradation and degradation for particular 

rivers, there are major differences in river behaviour along the coast. 

In general terms, preliminary investigation suggests that southern rivers (e.g. Taramakau, 

Hokitika and Haast) have coarse aggregate loads that considerably exceed rates of 

extraction. Northern rivers, such as the Punakaiki and Karamea, are widely acknowledged to 

have limited aggregate supplies. 

Extraction rates may exceed rates of replenishment on the Buller and Grey rivers, which are 

two of the largest sources of aggregate. Approximately 120,000 t was allocated in the Grey 

River in 1995. Coarse aggregate load is in the order of 60,000 to 120,000 t based on Griffiths 

& Glasby (1985). Approximately 80,000 t was allocated in the Buller, which has an estimated 

coarse aggregate load of ~40,000 to 80,000 t. Hudson (1988) recognised these bedload 

transport figures are only rough estimates, and may be low estimates although affected 

parties may question the assumption of sustainable harvest of aggregate from these rivers. 

Hudson (1988) recommended that the rate of extraction and estimates of coarse aggregate 

supply are evaluated to identify possible supply problems. If major resource development is 

planned (e.g. river aggregate export), more comprehensive evaluation will be required. 

An investigation into the management of aggregate (gravel) resources of the West Coast 

was carried out by Temple (2001) who studied the Inangahua, Grey and Whataroa Rivers. 

The study included sediment sources, changes in riverbeds and banks based on analysing 

airphotos and riverbed profile measurements, and testing the suitability of the material for a 

range of aggregate uses. The volume of sediment transported determined by this study is 

much less than that indicated by the work of Griffiths & Glasby (1985) though additional 

research would be needed to confirm these differences. 

More recent calculations of sediment load based on an empirical model and sediment 

measurements at 200 sites throughout NZ (Hicks & Shankar 2003) have produced estimated 

yields of river-deposited sediment of 209 Mt/year for the North Island and 91 Mt/year for the 

South Island. The West Coast region accounts for about 68.5 Mt of total South Island 

sediment yield, considerably lower than the estimates of Griffiths & Glasby. However, Hicks 

(2003) estimated the bedload of the Hokitika River to be equivalent to about 5-10% of its 
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suspended load when both the coarse sand and gravel are included based on bedload to 

suspended load ratios in other rivers. 

The estimates of rates of sediment transport vary widely, as do estimates of the proportion 

that is represented by bedload. Differences in bedload estimates are due partly to how bed 

load is defined. The estimates of Griffiths & Glasby (1985) define bedload as gravel, with a 

particle size greater than 2mm, while if medium and coarse sand is included (with a particle 

size between 0.25 and 2mm), the bedload accounts for a much greater proportion of total 

sediment load. River gradient is a significant factor also. Hicks & Griffiths (1992) noted that in 

New Zealand mountain streams, the bedload can be about 90% of the suspended load. 

Aggregate demand will increase as a result of increased infrastructure development and 

building. 

10.2.3 Aggregate Exports 

The West Coast region has an abundant supply of alluvial and fluvioglacial gravels and 

extensive, accessible resources of hard rock suitable for use as aggregate. Other regions in 

New Zealand, Auckland and Gisborne particularly, have to transport aggregate over long 

distances as local supplies are inadequate. In Auckland aggregate demand has been 

growing due to population and economic growth, while supplies of basalt, the traditional 

source of supply, have diminished as existing quarries are worked out and the development 

of new quarries is constrained by urban development above and close to potential resources. 

Several million tonnes were being transported to Auckland each year from adjacent regions 

(OôBrien 2006), but that has diminished significantly due to the effects of the recession on 

building activity. In the future, demand will increase along with the level of construction 

activity. 

The feasibility of exporting both alluvial and hard rock aggregate from the West Coat has 

been investigated by the Port of Greymouth (Temple 2000) and in student research (Brockett 

2004). The Port of Greymouth study involved field and laboratory investigation of aggregate 

resources within 80 km by road from the port of Greymouth. It evaluated potential for rip rap 

(armour stone) and aggregate for roading, concrete-making and railway ballast. Tuhua 

granite was found to be the most suitable rock type for rip rap stone. It is available from 3 

quarries (Inchbonnie, Taramakau and Turiwhate). Camelback Limestone was also suitable, 

but its potential is limited by the small available resource at the Camelback quarry and the 

distance of the quarry from Greymouth. Fine grained Cobden limestone was found to have 

potential also, and is more abundant, but has lesser durability. 

Coastal beach material from Blaketown near the mouth of the Grey River was found to be 

very suitable for use as aggregate and the study concluded that similar deposits of coastal 

beach material that are being actively abraded by the sea will be of good quality. Young 

fluvioglacial gravels were also found to be suitable for use as aggregates though their quality 

is more variable. 

Brockett (2004) investigated the feasibility of transporting West Coast aggregate to Auckland. 

The study reviewed supply, transport options, economic feasibility, regulatory issues, 

environmental factors and comparable bulk transport operations in New Zealand and 

overseas. It concluded that the transport of aggregate from the West Coast to Auckland was 

not feasible at that time, but only by a narrow margin. Rising prices in Auckland and 

improved transport efficiency could make aggregate transport to Auckland feasible in the 

future. If transport issues are solved for export to Auckland, this may also increase the 
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potential for export to other North Island regions that have an inadequate local supply of high 

quality aggregate (e.g. Taranaki and Hawkes Bay). 

Based on our enquiries, West Coast aggregate producers are not generally optimistic about 

the potential for large scale aggregate exports from the region in the near future. Small 

quantities of high value decorative materials are being exported and this is likely to continue. 

Large scale exports of river transported gravel are impeded by uncertainties about the 

sustainable extraction rate, which depends on the occurrence of major floods in the main 

river catchments. As noted above, published estimates vary widely. 

Rock quality varies. The northern catchments, where granite and greywacke are dominant, 

tend to produce the best quality material, but aggregate from the more southerly rivers, 

where schist is the predominant rock type, is generally unsuitable for concrete aggregate and 

sealing chip. As noted above, there is disagreement about the availability of supplies of high 

quality aggregate that are sustainable over the long term. 

Transport constraints affect low value exports and the ports are unsuitable for large vessels. 

Rail freight across the Southern Alps is at present prohibitively expensive for comparatively 

low value materials such as aggregate. 

Hard rock quarries could be developed to supply external markets if the transport constraints 

can be overcome, and rising demand increases prices significantly. 

10.3 BUILDING AND DIMENSION STONE 

10.3.1 West Coast Deposits (Table 7) 

A wide variety of rock types present in West Coast region are potentially suitable for use as 

dimension stone (building and facing stone), particular schist, granite, sandstone, and 

serpentinite. Production has been significant in the past, but utilisation is currently low 

because of high labour costs, difficulties of access and transportation, and changing 

construction practice and preferences. A significant limiting factor in finding new resources is 

the almost ubiquitous presence of irregular jointing in rocks of the region, caused by the 

complex Cenozoic tectonic activity. 

Schist suitable for dimension stone is found as boulders in river deposits in the gorges of the 

Hokitika1 (J33/e25-27, e29, e35, e36, e61, e62), Kokatahi (J33/e56, e57, e59), and Arahura 

(J33/e50) rivers, and at Wainihinihi on the Taramakau River (K33/e4, e5, e18, e19). All these 

sites are immediately west of the Alpine Fault. Schist is an attractive stone because of 

variations in appearance caused by varying abundance of chlorite (green), stilpnomelane 

(brown) and piemontite (pink). Main uses of the rock have been non-structural, as facing 

slabs, and for monumental work. Production from the sites listed is small, with the largest 

(J33/e25) yielding just over 500 t of rock over five years. 

Between Cape Foulwind and Tauranga Bay, there is a resource of Foulwind Granite 

estimated at 85 Mt (K29/e1, e53). This granite is grey in colour, and contains large crystals of 

feldspar, which give it an attractive appearance and suitability as a facing stone (Marshall 

1929). The major use, however, has been for rip rap in harbour works. 

                                                

1 The sheet number and location references are for the GERM digital mineral occurrence database 
http://data.gns.cri.nz/minerals/germ/index.jsp 
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Railway Quartz Diorite is also suitable for building purposes, although it has not been utilised 

to date. A large supply of attractive stone is available in the lower Buller Gorge (K29/e54-56). 
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Figure 27 Location of building and dimension stone sites from the GERM and West Coast Regional Council 
databases. 
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The Island Sandstone from Dobson (K32/e87), near Greymouth, was used unsuccessfully for 

the basement course of the Government Building in Christchurch, and the now demolished 

General Post Office in Wellington (Marshall 1929). The sandstone is medium grained, 

consisting predominantly of brown quartz with some blebs of pyrite and marcasite. High 

values of absorption (2%) and porosity (5.1%) resulted in the disintegration of the basal 

areas of the buildings where the sandstone was in contact with the ground. Shearing 

resistance and compressional strength are also low, leading to fracturing. Weathering of 

pyrite and marcasite to iron oxide also spoils the appearance of the stone. These factors 

preclude further use of the Dobson sandstone for building purposes. 

Boulders of serpentine occur within river deposits at Nephrite Creek (K33/e59) in the Griffin 

Range, the Hokitika River, and Muriel Creek (J33/e114), but production has been small. In 

the early 1900s, a serpentine quarry operated above the Taramakau Valley in the Griffin 

Range (K33/e28). The rock (Taramakau Serpentinite) was sawn into slabs for facing stone, 

and utilised in several major buildings such as the D.I.C. Building, Dunedin, and the National 

Insurance Building in Christchurch (Marshall 1929). The quarry closed in 1915, but was re-

opened in 1991 by South Pacific Resources Ltd to produce tiles. Production during 1992 was 

5 t. 

At present, it is more economic to import stone for building purposes than to utilise West 

Coast material. This and the comparative isolation of the West Coast suggest that production 

of dimension stone in north Westland in the foreseeable future will be limited. 

10.3.2 Future Potential 

There is potential for extraction of rock for building and dimension stone for export from the 

region, but in terms of value, in relation to other commodities such as coal and gold, any new 

operations are likely to make only a very small contribution to the total value of mineral 

production from the West Coast region. 

10.4 LIMESTONE 

10.4.1 West Coast Deposits (Table 8 and Figure 28) 

The locations of limestone and limestone quarries are shown in Figure 28. About 920,398 t of 

limestone were produced from the West Coast region in 2006: 77,278 t were used for 

agriculture, 840,000 t for cement making, and 3,120 t for industry and roading. Statistics for 

2009 (Table 1) are available only for agricultural lime (86,296 t) and for industry and roading 

(597 t), because the production for marl and cement is withheld for commercial reasons 

(Table 1). Production of agricultural lime between 2000 and 2009 is shown in Figure 29. 
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Table 7 Dimension stone 

River bed dimension stone  

Consent holder Name Location 

A&Q Henderson Waiho River H35:789-582 

BD Mining Ltd Hari Hari I34:170-789 

AD Martin Waitaha River I34:248-900 

West Stone West Coast NZ Ltd MacGregor Creek & Waitaha River I34:254-868 

West Stone West Coast NZ Ltd MacGregor Creek I34:265-875 

Whitcombe Veneer Ltd (Stone 
Direct) 

Robinsons Slip I34:265-876 

Lindis Schist Supplies Ltd MacGregor Creek I34:273-873 

A&Q Henderson Big Hohonu Greenstone J32:634-415 

West Stone West Coast NZ Ltd Toaroha River J33:560-115 

A&Q Henderson Wainihinihi River J33:659-199 

Schist New Zealand Ltd Hokitika J33:468-020 

A&Q Henderson Diedrich Creek J33:498-027 

A&Q Henderson Muriel Creek J33:502-031 

   

Beach Dimension Stone  

Consent holder Name Location 

West Stone West Coast NZ Ltd Arahura and Serpentine J32:498-374 

West Stone West Coast NZ Ltd Arahura and Serpentine J32:512-393 

West Stone West Coast NZ Ltd Arahura and Serpentine J32:524-407 

West Stone West Coast NZ Ltd Arahura and Serpentine J32:548-454 

Waitaha Schist Mining Ltd Bruce Bay G36:362-294 

KL & G Handisides & Oswald Waitaha Beach I33:205-038 

M Dove Ross Beach, Totara River to Mikonui River I33:275-097 

RO Chittenden 9 Mile Beach J31:665-722 

C A Leywood Hokitika J32:464-345 

C A Leywood Hou Hou - Kaihinu J32:475-358 

West Stone West Coast NZ Ltd Hokitika River to Totara River J33:306-122 

Westland Schist Ltd Hokitika River to Mikonui River J33:347-168 
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Figure 28 Location of limestone sites from the GERM database. The areas of limestone are from Turnbull & 
Smith Lyttle (1999). 
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More than 90% of the limestone produced in the region in recent years has supplied the 

Cape Foulwind cement plant near Westport operated by Holcim NZ Ltd (see Figure 30 and 

Figure 31). This operation is currently under review, and the company has obtained 

approvals to establish a new plant near Oamaru near the east coast of the South Island. 

The other main use of limestone is for agriculture where several small operations supply the 

local market. (Figure 32 and Figure 33). 

Werst Coast agricultural lime production 2000 - 2009
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Figure 29 Coast agricultural lime production 2000 ï 2009. 

The belt of limestones between Charleston and Punakaiki (containing the Waitakere, 

Tiropahi, and Potikohua limestones) and the Cobden Limestone near Greymouth are the 

most extensive and accessible limestone formations in north Westland, and account for the 

major part of production. The Waitakere Limestone is a hard, light-grey algal limestone, and 

has been quarried at Cape Foulwind (K29/e2, e52; Figure 30 and Figure 31) for the past 

century. The high CaCO3 content (92-98%) has led to a predominant use for cement 

manufacture. Nathan (1975) noted resources of about 5 Mt. Marl in the lower part of the Late 

Eocene Kaiata Siltstone at Cape Foulwind (10-20% CaCO3), is also quarried locally as a 

component in cement manufacture. Additional resources of cement-quality Waitakere 

Limestone are present in the area between the Little Totara and Nile rivers. Utilisation of the 

Waitakere Limestone for agricultural purposes and as rip rap is also important in the region. 

Smaller quarries have been or are active at Little Totara River (K29/e23, e57), near 

Charleston, and Nile River (K29/e60). Large resources of Potikohua Limestone are also 

suitable for uses requiring high grade limestone (Nathan 1975). 

The Cobden Limestone is well developed in the Brunner-Greymouth area where it is a hard, 

massive, muddy limestone. It forms a steep west-facing dip slope east of Greymouth where it 

defines the western limb of the Brunner-Mt Davy anticline. The resistant nature of the rock 

has led to extensive use as rip rap and dimension stone in harbour and river protection works 

(J31/e9, J32/e1). CaCO3 content is generally between 70 and 75%, but may be as low as 

44%. It is therefore not utilised for cement manufacture and has limited value in agriculture 

(Willett 1974a). 
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Nathan (1978a, p. 30) noted that "Bands of foraminiferal and polyzoan limestone near the 

base of the Stillwater Mudstone have a much higher carbonate content than the Cobden 

Limestone. A chip sample taken across the Tindall Limestone Member near the top of Tindall 

Hill contained 87% CaCO3. This deposit contains easily worked reserves of only 25-40 000 t, 

but this could be sufficient to fulfil the needs of local farmers for several years." 

Other less important limestones include the Oligocene Potikohua Limestone, Tiropahi 

Limestone, and Kowhitirangi Limestone. Substantial resources of Potikohoa Limestone are 

found at Bullock Creek (K30/e16) and north of Punakaiki (Figure 34). The rock is a hard, 

locally sandy, flaggy limestone, with 84-96% CaCO3 (weighted average 92.4% CaCO3) and 

has potential for agricultural lime. Predominant use has been for rip rap in river protection 

works. In the Charleston area, Tiropahi Limestone (excluding the Madmans Siltstone 

Member) has 61-77% CaCO3 (weighted average 68.0%). In the vicinity of Kowhitirangi 

(J33/e22, e24) and Ross (J33/e16; Figure 32 and Figure 33), white crystalline Kowhitirangi 

Limestone and similar limestones exceed 80% CaCO3, and are utilised for agriculture and rip 

rap. Other sites could be developed in this area. 

Weathering and solution of limestone has developed several features used for recreational 

purposes. Caves and underground streams are present at a few locations, particularly Fox 

River (Fox River cave; K30/791061) and Bullock Creek (Xanadu; K30/773000). Pancake 

rocks and their associated blowholes, are famous tourist attractions situated at Dolomite 

Point, Punakaiki (K30/716978) (Figure 35). Laird (1988) noted that "They are developed in 

Potikohua Limestone, underlying the 34 to 36 m terrace formed on Waites Formation, which 

is being stripped of its cover of marine gravels by salt spray thrown up by the breakers 

pounding against the foot of the cliffs, and by the heavy regional rainfall. The solution-

sculptured rocks, etched by acidic soil waters from a flax bog developed on the terrace 

gravels, form a landscape of striking towers and minarets." Weathering has emphasised the 

flaggy nature of the limestone, forming the "pancakes". 

Table 8 Quarries ï limestone for industry and agriculture 

Owner Name Location 

Karamea Lime Co Karamea Oparara Rd, Karamea 

Holcim (New Zealand) Ltd Cape Foulwind K29:827-365 

Grey Valley Lime Co. Ltd Waipuna L31:145-686 

Kioteranangi Lime Co. Kioteranangi or Kowhitirangi 2 Camel Back Rd, Kowhitirangi 

West Coast Farmers Lime Co. Ltd Ross 22 Donnellyôs Creek Rd, Ross 

10.4.2 Future Potential 

The main use of West Coast limestone has been for cement manufacture at Cape Foulwind 

by Holcim NZ Ltd. A decision on the future of this operation is expected in 2011. Other West 

Coast lime producers supply the market for agricultural lime and this will no doubt continue to 

be the main market for this material in the future. Limestone has not been widely used as 

aggregate apart from some use as rip rap for erosion protection. 
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Figure 30 Cape Foulwind Limestone quarry (foreground), cement plant (middle distance), and Westport (far 
distance) (GNS photo, photographer Lloyd Homer). 

 

Figure 31 The eastern face of the Cape Foulwind limestone quarry, including the overlying Kaiata Mudstone 
"marl" that is quarried (photo courtesy Keith Miller, Holcim). 
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Figure 32 Limeworks at Ross operated by West Coast Farmers Lime Co. Ltd (photo courtesy of Terry Rea, 
West Coast Farmers Lime Co. Ltd). 

 

Figure 33 Limestone quarry (West Coast Farmers Lime Co. Ltd) located above the limeworks at Ross (photo 
courtesy of Terry Rea, West Coast Farmers Lime Co. Ltd). 
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Figure 34 Bluffs of Oligocene limestone above the Pororari River and Punakaiki village (GNS photo 
CN32497/24, photographer Lloyd Homer). 

 

Figure 35 Pancake Rocks of Oligocene Potikohua Limestone at Punakaiki (GNS photo CN4019 H, 
photographer Lloyd Homer). 
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11.0 COAL 

11.1 INTRODUCTION 

The West Coast coal region comprises the Greymouth, Buller, Pike River, Reefton and 10 

other smaller coalfields that have produced more than 120 Mt of coal to date (Figure 36 and 

Figure 37). Coal was discovered near Greymouth by Thomas Brunner in 1848, and the first 

systematic workings began at Brunner in 1864. Large scale coal mining did not start until 

1878 with the opening of the Banbury Mine on the Denniston Plateau. The commissioning of 

the Denniston incline in 1880, and port developments at Greymouth and Westport enabled a 

major increase in production. 

Opencast mining commenced at Stockton in 1944 and from 1975 has been on a large scale. 

Coal production steadily declined after World War 2, but with the start of exports in 1980, 

coal output has risen to record levels. At present over 1000 persons are directly involved in 

coal mining on the West Coast. 

Annual West Coast coal production from 1994 to 2009 is shown in Figure 38. Currently 

producing mines are listed in Table 9. 
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Figure 36 Location of West Coast coalfields and coal deposits. 
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Figure 37 Location of the main West Coast coalfields. 
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West Coast coal production 1994 - 2009
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Figure 38 West Coast coal production 1994-2009. 

Table 9 Operating West Coast coal mines (source: Crown Minerals) 

Coalfield Name Owner Type Coal Rank Grid ref 

Buller Stockton Solid Energy Opencast Bituminous L29:159-477 

Buller Cascade Rochfort Coal Opencast Bituminous L29:104-354 

Buller New 
Creek 

New Creek Mining Opencast Bituminous L29:258-348 

Buller Rockies Rockies Coal Opencast Bituminous L28:162-513 

Pike River Pike 
River*

1
 

Pike River Coal Co Underground Bituminous K31:820-874 

Greymouth Spring 
Creek 

Solid Energy Underground Bituminous J31:668-673 

Greymouth Roa  Roa Mining Co Underground Bituminous K31:742-707 

Inangahua Heaphy Heaphy Mining Opencast Sub-
bituminous 

L29:142-246 

Inangahua Giles 
Creek 

Birchfield Coal Mines Opencast Sub-
bituminous 

L30:106-071 

Reefton Terrace*
2
 Solid Energy Underground Sub-

bituminous 
L30:169-911 

Reefton Burkes 
Creek 

RJ Banks Opencast Bituminous L30:184-002 

Garvey 
Creek 

Echo Francis Mining Opencast Bituminous L30:236-931 

 

Garvey 
Creek 

Island 
Block* 

Solid Energy Opencast Bituminous L30:225-926 

 

*1 Pike River ceased production following the mine accident in November 2010 

*2 Production suspended, mine on care and maintenance 
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The West Coast currently produces up to 3 Mt of coal annually (Figure 38), mostly of 

bituminous rank from opencast mining at Stockton (Solid Energy Ltd) and Garvey Creek 

(Francis Mining), and underground mining at Spring Creek (Solid Energy) and Roa (Francis 

Mining). Exports of West Coast bituminous coal reached 2.4 Mt in 2008, mostly to India and 

Japan, with smaller quantities going to Chile, South Africa, Brazil, China, USA and Australia. 

Most exports are of coking coal, with smaller amounts of thermal and specialist coals. The 

Pike River underground mine was developed for coking coal exports, with a projected annual 

production rate of 1 Mt (Whittall 2005, 2006). The mine commenced production in 2009, but 

production was halted by the mine accident in November 2010. The need to transport coal 

from the West Coast over the Southern Alps by train to the export terminal at the port of 

Lyttelton imposes significant costs on coal exporters. 

 

Figure 39 Aerial view of Pike River Coal Ltdôs rail load-out facility at Ikamatua. The coal was transported by 
rail from the West Coast to Lyttelton for loading on a ship for export. (January 2010 photo courtesy of Pike River 
Coal Ltd). 

The production of West Coast bituminous coal has more than doubled from 1.3 Mt in 1994 to 

2.8 Mt in 2006. Most of this coal has been exported. The increase in West Coast bituminous 

coal mine production accounts for much of the rise in New Zealandôs total coal output over 

the last decade. 

11.2 COAL MEASURES AND COAL RANK  

Coal seams occur principally within two sets of coal measures: Late Cretaceous to 

Paleocene Paparoa Coal Measures in the Greymouth and Pike River Coalfields, and Eocene 

Brunner Coal Measures in the Greymouth, Pike River, Buller and other coalfields. The 

Rotokohu Coal Measures and Longford formation, both of Miocene age, contain seams of 

less economic importance. 

The Greymouth, Buller, Garvey Creek and Pike River coalfields produce bituminous coal, 

whereas production from other areas is of sub-bituminous coal. However, coal at Fox River 
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reaches anthracite rank. Some seams are exceptionally low in ash (0.5% or less). The low 

ash content, high vitrinite levels and excellent swelling properties, allows the coking coals to 

command premium prices on world markets. 

Paparoa coals are characterised by low ash and sulphur contents. Brunner coals commonly 

have low to very low ash contents, but a wide range of sulphur contents, which can be very 

high near the roof of some seams. 

11.3 COAL RESOURCES 

Exploration in the 1970s and 1980s by the Ministry of Energy's New Zealand Coal Resources 

Survey (NZCRS) helped identify and define resources in the coalfields (Sherwood 1999). 

Subsequent exploration by several companies has refined the resource estimates (Figure 36, 

Figure 40 and Table 10). 

The coal resources survey quantified the large lignite resources of Southland and Otago, and 

investigated coalfields throughout New Zealand. Although the West Coast accounted for only 

about 6% of total coal resources, the regionôs coalfields include virtually all of New Zealandôs 

resources of bituminous coal. 

Solid Energy (2009) has published the results of a comprehensive review of its coal 

resources which now comply with the Australasian JORC code for reporting resources and 

reserves. For the West Coast it assessed its Buller coalfield resources (measured, indicated 

and inferred) at 92 Mt, with a 15 Mt reserve, while at Greymouth resources are 79 Mt, with 

reserves of 1 Mt. Resources of 2 Mt were reported for Reefton. 

Total West Coast coal resource estimates differ widely.   The criteria for assessing resources 

and reserves under the JORC ore reserve code (www.jorc.org) are much more restrictive 

than those that were used by the NZCRS for assessing coal-in-ground resources.   This, 

together with the Solid Energy coal resource data not covering entire coalfields accounts for 

the differences between the JORC compliant resources and resources assessed by Solid 

Energy, and the much larger coal resource estimates listed in the table in Figure 36. 

Table 10 Coal resources of the West Coast region based on coal rank 

Rank Resource category  

 Measured (MT) Indicated (MT) Inferred (Mt) Total (Mt) 

Semi-Anthracite   1.2 1.2 

Bituminous 36 155 437 628 

Sub-Bituminous 5 34 150 189 

Total  41 189 588 818 

http://www.jorc.org/
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Figure 40 Small drill site with rig installed by helicopter, Pike River coalfield (January 2009 photo courtesy of 
Pike River Coal Ltd). 

11.4 COALFIELDS  

The locations of the West Coast coalfields and coal deposits are shown in Figure 36 and 

Figure 37. Figure 36 also has tables of coal resources and summary information. 

11.4.1 Buller Coalfield 

The Buller Coalfield extends from Westport to Seddonville, about 40 km to the northeast and 

is the main source of bituminous coal in New Zealand. The first recorded coal production was 

from the Albion Mine (L28/e618) in 1872. Since then, mining has been virtually continuous 

using mostly underground methods, but since 1994 all production has been from opencast 

mining. The coalfield mostly produces for international markets. Some of the coal is 

exceptionally low ash (< 0.5%). The unweathered coal is high swelling (up to 9) coking coal. 

Operating mines are the opencast Stockton, Cascade and Rockies mines. 

Coal production is entirely from the Brunner Coal Measures (Mid-Late Eocene), which range 

in thickness from 0-250 m. Coal seams are generally best developed on the western side of 

the coalfield, with most coal having been won from the Mangatini coal seam, which varies 

from 2 m to 20 m in thickness. Structurally, the Buller Coalfield mainly comprises an uplifted 
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anticline which is steeply down-folded adjacent to the east-dipping Kongahu Fault Zone, a 

reverse fault forming the western boundary to the Buller Coalfield. The eastern boundary of 

the coalfield occurs where the coal measures pinch out or have been removed by erosion. 

Minor normal faults generally strike either northeast or northwest. The coal measures thicken 

towards a NNE-trending axis of deposition in the centre of the coalfield. 

Coal rank increases across the coalfield from high-volatile bituminous B in the east to 

medium-volatile bituminous in the west. Sulphur content is variable, from low to high. Ash 

contents towards the margins of the low ash coal pods are complexly variable. 

The Stockton mine (Figure 41 and Figure 42) is the most productive bituminous coal mine in 

New Zealand, producing about 2 Mt per year. It is located on an exposed plateau about 25 

km northeast of Westport. Much of the coal here is low in ash (<2%) and phosphorus. 

Several pits are worked across the plateau and coal is blended to maintain specifications. 

Resources are sufficient to maintain output for about 20 years at current rates of production. 

 

Figure 41 Stockton opencast (GNS photo, photographer Lloyd Homer). 
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Figure 42 Stockton opencast (photo courtesy of Stuart Henley, Solid Energy). 

 

Figure 43 Spring Creek Monitor (photo courtesy of Stuart Henley, Solid Energy). 
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Figure 44 Solid Energyôs Ngakawau coal handling facility (photo courtesy of Stuart Henley, Solid Energy). 

11.4.2 Inangahua Coalfield 

Coal-bearing areas (all sub-bituminous) on the eastern side of the Paparoa and Mt William 

ranges are included within the Inangahua Coalfield, which is centred near the village of 

Inangahua Junction. Coal seams persist in the Brunner Coal Measures and Rotokohu Coal 

Measures, although most productive seams occur in the former. Brunner Coal Measures 

crop out along a discontinuous narrow strip on the northwestern side of the Inangahua Valley 

and in scattered areas farther east. Coal is mined by opencast methods, the most productive 

mines are Heaphy's Opencast (L29/e114), New Creek Opencast (L29/e119) and Giles Creek 

Opencast. The NZCRS drilled only one hole in this coalfield and there is significant potential 

for additional resources. 

11.4.3 Murchison Coalfield 

The Murchison Coalfield includes all coal-bearing areas east of the Brunner Range and west 

of Mt Murchison, extending northeast and southwest from the town of Murchison. Thin, 

lenticular coal seams are present in the Maruia and Longford formations although none is 

currently worked.  

11.4.4 Reefton Coalfield 

Brunner Coal Measures outcrop in a narrow strip to the northeast of Reefton, bounded by 

Ordovician basement rocks to the southeast and Kaiata Formation (Eocene) or Plio-

Pleistocene sediments to the northwest. The coal measures generally dip at 15-25o NW, but 

are locally steeply dipping to overturned. 

Six coal seams are recognised: No. 4, No. 3, No. 2 Lower, No. 2 Upper, No. 1 Lower, and 

No. 1 Upper (Suggate 1957). No. 4 and No. 2 Upper seams are the most extensive and 
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generally the thickest, averaging about 5 m and 4 m thick respectively. The small Burkes 

Creek opencast and Boatmans underground mines are currently operating here. 

11.4.5 Garvey Creek Coalfield 

Three separate areas of Brunner Coal Measures are preserved within a down-faulted wedge 

of basement in the Victoria Range foothills, southeast of Reefton. There are a number of coal 

seams but the lowest, referred to as the "Basal Seam" (Suggate 1957), is by far the thickest 

(up to 18 m) and most extensive. Over much of the coalfield this seam has a low ash 

content, generally less than 3%, and when unweathered, has a sulphur content ranging from 

0.5% to about 2.5% (Suggate 1957). The upper seams are impersistent, rarely of a workable 

thickness, and commonly have sulphur contents up to 8%. The coal is of high volatile A to B 

bituminous rank. The Echo opencast mine is operating here, while the Solid Energy Island 

Block mine is currently not producing. 

11.4.6 Charleston Coalfield 

A series of coal lenses of small lateral extent, but up to 13 m thick are found along 

approximately 10% of the 25 km long outcrop of Brunner Coal Measures that extends 

southwards from Charleston. The low strength of the overlying sediments (Barry 1989) limits 

mining to a narrow belt west of a limestone escarpment. The coal is of sub-bituminous rank 

with high to very high sulphur, and low ash. 

11.4.7 Punakaiki Coalfield 

The Brunner Coal Measures of the Punakaiki Coalfield contain a single coal seam which dips 

moderately steeply. The coal is sub-bituminous in rank, with high sulphur content. Ash 

content is mostly at moderate levels. Most of this coalfield lies within the Paparoa National 

Park. 

11.4.8 Pike River Coalfield 

Paparoa and Brunner Coal Measures crop out in a steep west-facing escarpment (Figure 8) 

descending from the crest of the Paparoa Range about 35 km northeast of Greymouth. Both 

Paparoa and Brunner coals are of high volatile A bituminous rank, Paparoa coals having 

higher reflectance and lower volatile contents and calorific values than Brunner coals. 

Sulphur content is low in Paparoa coals and low to very high in Brunner coals. 

Pike River Coal Ltd developed an underground mine working the Brunner Coal Measures 

with access being obtained via a road from the east (Figure 45). A 2.4 km long incline from 

the end of the road extends into the coal measures from below, passing through basement 

metamorphic rocks (Figure 45 and Figure 46). Measured coal resources of 11.5 Mt and 

indicated resources of 27.5 Mt have been determined. Total resources (measured, indicated 

and inferred) are estimated at 58.5 Mt (Golder Associates 2006). Proven resources of 2.3 Mt 

and probable reserves of 8.7 Mt have been established (Minarco 2006). Production of coal 

commenced in 2009 (Figure 48 and Figure 49). Coal was transported by pipeline from the 

mine to a coal preparation plant, and by rail from nearby Ikamatua (Figure 39) to the port at 

Lyttelton, near Christchurch. An explosion in the mine on 29 November 2010 resulted in the 

deaths of 29 mine staff and contractors, and the mine was put into receivership in December 

2010. The future of the mine was uncertain at the time of production of this report. 
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Figure 45 Perspective view looking northeast (after Figure 8 of Pike River Coal 2007). 

 

Figure 46 Pike River cross section (after Figure 9 of Pike River Coal 2007). 

 

Figure 47 Pike River mine building blended into native bush (May 2009 photo courtesy of Pike River Coal 
Ltd). 
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Figure 48 Mining with a continuous miner at Pike River (September 2009 photo courtesy of Pike River Coal 
Ltd). 

 

Figure 49 Hydro-monitor used to cut coal using high pressure water, Pike River coal mine (photo courtesy of 
Pike River Coal Ltd). 

11.4.9 Greymouth Coalfield 

The Greymouth coalfield is located to the north of the town of Greymouth. Most of the coal 

resource is contained within the Paparoa Coal Measures although coal has also been mined 

from the Brunner Coal Measures (e.g. Dobson-Brunner mining area, and the James and 

Castlepoint mines) and the Dunollie Coal Measures (Point Elizabeth mine). Most of the 

mining in the coalfield has been by underground methods, the main exceptions being Roa 

and Birchfieldôs Opencast. 
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Total production from Greymouth Coalfield is over 44 Mt. Most has come from four areas: 

Strongman, c. 5 Mt; Liverpool, c. 7 Mt; Blackball, c.5.5 Mt; and Brunner/Dobson, c.8 Mt 

Following renewed exploration drilling by the NZCRS, Bowman et al. (1984) assessed the 

resources of the coalfield. Two sectors, Rapahoe in the west (SW of Strongman Mine) and 

Mt DavyïUpper Seven Mile have subsequently been further explored. These blocks of low-

sulphur coal both have had seam correlation difficulties, but further exploration has helped 

resolve this. Some areas have complex folding and faulting. Coal rank increases eastwards 

from high volatile B-C bituminous rank at Rapahoe to low volatile bituminous at Roa. Ash 

contents, except at the margins of seams, are generally low to medium. Coal at Roa is very 

high swelling (9+++). 

An underground mine was developed by Solid Energy at Mt Davy in 1997, but the mine was 

subsequently closed in 1998 after three miners were killed in two separate accidents, as it 

proved too hazardous to mine because of the high gas content and coal outbursts. In 2000, 

Grey Coal, a joint venture between Solid Energy and Todd Energy opened an underground 

mine at Spring Creek, planned as a replacement for Strongman 2, which closed in 2003. 

Development at Spring Creek was temporarily halted in 2001 while technical difficulties were 

resolved, but recommenced in 2002 with Solid Energy acquiring the interest held by Todd 

Energy. Production has steadily increased, reaching 400,000 t in 2009. Most of the coal is 

exported for use in steel making. Some is used for cement and lime and other manufacturing 

in New Zealand. 

11.4.10 Minor Coalfields 

The Heaphy Coal Deposit is an unworked coal deposit located on the Heaphy Track 

(Kahurangi National Park) near the northern boundary of the West Coast region. The coal 

seams occur within the Eocene Brunner Coal Measures (Leask 1977). Known coal seams 

are less than one metre thick and discontinuous across the coalfield. 

The Karamea Coalfield comprises various outcrops of Brunner Coal Measures (Eocene) 

described by Wellman (1949) from around Karamea township and in the Garibaldi Range (23 

km east of Karamea). The total recorded production of the coalfield is 320 t, produced from 

two mines near Karamea between 1934 and 1949. Its potential is limited by small resources, 

very high sulphur content and isolation. 

In the Aratika Coalfield, coal seams, probably up to at least 3 m thick, were penetrated in the 

Aratika-2 oil-prospecting well located about 25 km southeast of Greymouth (K32/e75) at 

depths between 700 and 800 m. The low-sulphur coal is on the border of high volatile 

bituminous and sub-bituminous rank. The well was drilled on the flank of an anticline and 

coal seams may be present at depths of less than 300 m nearer to the anticlinal axis (Bates 

1984). 

At Garden Gully, small quantities of high-sulphur sub-bituminous C coal have been opencast 

mined from a steeply-dipping Brunner coal seam about 6 m thick. No estimate of resources 

has been made. 

At Fox River, steeply-dipping, deformed and crushed Paparoa coal seams, at one place up 

to 10.5 m thick, are of semi-anthracite rank. An estimate of 1.2 Mt of inferred low-sulphur 

anthracite/semi-anthracite above river level was made by Batt (1975); Anckorn et al. (1988) 

listed 0.32 Mt as recoverable. All the resource is within the Paparoa National Park. 
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A narrow strip of late Cretaceous and Tertiary rocks is exposed discontinuously along the 

coast south from Bruce Bay. Coal has been reported from three areas: Paringa, Cole 

(Bullock) Creek, and south of Jackson Bay, but there is no record of any mining in the area. 

The coal seams are thin (3 m or less thick) and the coal is high ash. 

11.5 FUTURE POTENTIAL  

West Coast coal is used by industry within the region, is transported outside the region for 

use elsewhere in New Zealand, but most production is exported. Exports have accounted for 

much of the growth in coal production over the last 10 years increasing from 1.1 Mt in 1998 

to 2.5 Mt in 2008. Coal exports are set to increase further in 2011 if the Spring Creek mine 

continues to increase its production, as planned by Solid Energy. 

Bathurst Resources has announced a proposal to develop a new opencast coal mine for the 

Stockton Escarpment area under a plan to acquire the assets of L&M Coal (Bohannan 2010). 

The company intends to mine coking coal for export with output increasing from 600,000 t to 

2 Mt over a period of several years. 

While there is high demand for the West Coastôs bituminous coals, the markets for the 

regionôs sub-bituminous coals are small. There are substantial sub-bituminous resources in 

the Inangahua, Reefton and Charleston coalfields, but without significant new markets, 

production of sub-bituminous coal will remain relatively low. 

12.0 MINERAL RESOURCE ASSESSMENT OF METALLIC AND INDUSTRIAL 
MINERALS 

12.1 ASSESSMENT METHOD 

For metallic and industrial minerals, mineral resource assessments have been carried out 

using a three step process (Figure 50) established by the US Geological Survey (USGS) that 

is based on the principle of conceptual models of selected mineral deposit types (Singer & 

Mosier 1981; Sangster 1983; Cox 1993; Singer 1993; Grunsky et al. 1994). In this method, 

descriptive and genetic models are assembled for each mineral deposit type (see below). In 

the second step, the models are then compared with the geology of the area being assessed 

and estimates of resources are made. In the third step, the amount of metal and some 

characteristics of ore are estimated by means of grade-tonnage models. 

Two methods have been used for the estimates in Step 2. The first method is an estimate on 

the probability of economic resources in individual known prospects, the "counting method" 

of Cox (1993) and Singer (1993). This is accomplished by making a percentage estimate of 

the probability that a specific deposit contains the average tonnage and grade for the 

relevant mineral deposit model. The second method is an estimate of the percentage 

probability of the occurrence of an as yet undiscovered economic deposit of a specific type, 

given knowledge of the local geology, local past production from this type of deposit, mineral 

exploration data and mineral deposit models. The percentages from the two parts are 

summed and used as a multiplying factor for the tonnage of an average deposit of this type, 

using both local (where available) and world mineral deposit grade and tonnage models. The 

resulting figures are then translated to the weight of contained metal or processed mineral 

and assigned a dollar value based on published commodity prices. 
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Figure 50 USGS 3-step process of mineral resource assessment. 

12.2 MINERAL DEPOSIT MODELS 

Mineral deposit models (e.g. Cox & Singer 1986; Kirkham et al. 1993; Eckstrand et al. 1995; 

Lefebure & Ray 1995; Lefebure & Höy 1996) describe the essential geological and 

geochemical attributes that are common to a number of similar mineral deposits that are 

presumed to have been formed by the same genetic process. The main attributes used in 

classifying a mineral deposit type are: tectonic setting, structural controls, host rock lithology, 

form of the deposit, main economic elements or minerals, mineralogy of ore and host rocks, 

and geochemical and geophysical characteristics. Mineral deposit models for the West Coast 

region are listed in Table 11. We have used mainly the USGS and British Columbia 

Geological Survey (BCGS) mineral deposit models as sources of information for our 

international models. 

Deposit models are linked to grade-tonnage models, which show the range of grade and 

tonnage of different deposits of a specific type, and derive statistical parameters such as the 

average grade and tonnage (Cox & Singer 1986). Grade-tonnage models are compiled from 

pre-mining resource estimates or from production figures for mined-out deposits. These 

figures vary according to mining conditions (e.g. mining method used) and economic factors 

(e.g. metal prices), but the conditions and factors are reasonably consistent for production 

figures from the same district or region over specific periods of mining activity. 
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Table 11 Mineral deposit models for the West Coast mineral resource assessment (cf. Cox & Singer 1986) 

Element or Mineral Mineral deposit model Submodel 

Metallic minerals 

 Antimony (Sb) Vein Sb 

 Beryllium (Be) Be pegmatite 

Chromium (Cr) Podiform Cr 

Copper (Cu) Stratiform Cu 

Vein Cu 

Gold (Au) Orogenic Au  Paleozoic Orogenic Au 

Mesozoic Orogenic Au 

Orogenic Alpine Au 

Alkali intrusion-related Au 

 Moderately reduced granite Au 

Detachment-fault-related polymetallic 
deposits 

Placer Au Alluvial placer Au 

Beach placer Au 

Marine place Au 

Molybdenum (Mo) Porphyry Mo 

 Nickel (Ni) Dunitic Ni-Cu 

Platinum Group 
Elements (PGE) 

Alaskan PGE 

Rare Earth Elements 

(REE) 

Carbonatite-hosted REE 

REE-bearing monazite in granitic and 
metamorphic rocks 

Placer REE 

Tin (Sn) Greisen Sn 

Titanium (Ti) Shoreline placer Ti 

Tungsten (W) Vein W 

Greisen W-Sn 

Stratabound W 

Uranium (U) Sandstone U 

Zinc-lead (Zn-Pb) Zn-Pb polymetallic veins 

Zirconium (Zr) Placer Zr 

Non metallic minerals 

 Asbestos Ultramafic-hosted asbestos 

 Barite Vein barite 

Clay Coal measure clay 

Clay from weathering and sedimentary clay 

Feldspar Feldspar in pegmatites 

Feldspar ï weathered granite 

Fluorine (F) Vein F 

Garnet Placer garnet 

Mica Mica in pegmatites 

Pounamu  

Serpentine  

Silica sands  

Talc-magnesite Ultramafic hosted talc-magnesite 
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13.0 METALLIC MINERAL DEPOSITS 

13.1 ANTIMONY 

13.1.1 Vein Sb (Figure 51) 

International model 

References 

USGS model 27d Simple Sb deposits (Cox & Singer 1986); BCGS model I09 Stibnite veins 

and disseminations (Lefebure & Höy 1996). 

Description 

Stibnite veins, pods and disseminations in or adjacent to brecciated or sheared fault zones. 

International examples 

Amphoe Phra Saeng, Thailand; Caracota, Bolivia; Coimadai, Victoria, Australia; Last 

Chance, Nevada, USA; Lake George, New Brunswick, Canada. 

Grade-tonnage data - international 

USGS model 27d 50th percentile = 180 t at 35% Sb, but Christie & Brathwaite (1999a) 

suggested a model of 4000 t of contained Sb was more representative for New Zealand 

deposits, and this is adopted here. 

West Coast deposits 

Antimony has been reported from gold-bearing quartz veins within Greenland Group 

metasedimentary rocks. 

Langdon's Reef, Westland 

Langdon's Reef (K31/e64), also known as Langdon's Antimony Lode, in the Langdons Creek 

area at the southern end of the Paparoa Range, was discovered in 1879, and 17 claims were 

taken up by 1882. Ten tonnes of ore were shipped to England, but results were 

"disappointing". The lode was described by Hector (1879), McKay (1883a), and Morgan 

(1911) as a bedded quartz lode 0.6-2.7 m thick including 0.6 m "compact stibnite", enclosed 

in Greenland Group greywacke and argillite. Pyrite, arsenical pyrite, calcite, and free gold are 

also present in the quartz lode. Picked samples assayed up to 14.7% Sb2S3 (10.05% Sb), 

7.8 grams/tonne (g/t) Au, and 1.5 g/t Ag. Initial values reported by Hector were 2610 g/t Au 

and 1120 g/t Ag, and 45.28 kg of gold were produced between 1884 and 1888. The area was 

investigated in the 1980s by Mineral Resources Ltd (Aliprantis 1988; Cotton & Stewart 1989). 

Croesus Knob Reefs, Westland 

Stibnite is present in quartz lodes at several localities in the Croesus Knob Reefs (K31/e66), 

14 km north of Langdon's Reef, in the southern part of the Paparoa Range. The Croesus 

Knob reef system was worked primarily for gold in the period 1891-1905, principally on the 

Minerva, Croesus, Taffy and Garden Gully claims. Quartz vein stockworks, with veins 

ranging from 1 mm to 3 m width, occur along bedding planes or faults within Greenland 
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Group metasedimentary rocks. Visible gold mineralisation and associated sulphides are 

confined to small pockets within or on the margins of the typically lenticular quartz veins. 

Sulphides include pyrite, sphalerite, chalcopyrite, galena, arsenopyrite, stibnite, and 

bournonite (CuPbSbS3). AMOCO explored the area in the early 1980s (Erceg & Barnes 

1982) and reported maximum base metal values from picked material as: 7400 ppm Sb, 

5700 ppm Cu, 1.72% Pb, 2400 ppm Zn, and 8490 ppm As. A peak gold value of 12 ppm was 

supported by weakly anomalous gold in soil samples over 500 m. 

Reefton Goldfield 

Stibnite was found in many of the quartz lodes in the Reefton Goldfield, locally making up 10-

30% of some veins (Finlayson 1909a) and causing some metallurgical difficulties during the 

gold recovery process (e.g. Murray Creek mines). The Reefton lodes are developed in shear 

zones within Greenland Group metasedimentary rocks, and most are located in a northerly 

trending belt of intense folding and shearing, 5 km in width. In addition to quartz, stibnite and 

gold, other minerals found in the goldfield included: carbonate, pyrite, arsenopyrite, 

chalcopyrite, galena, and molybdenite. Stibnite was reported from mines at Blackwater, 

Globe Hill, Crushington, Capleston-Specimen Hill, Big River, Ajax, Murray Creek, Blacks 

Point-Painkiller, Merrijigs, and Alexander River. The mineralisation in the Murray Creek area 

(L30/e255) was particularly antimony rich with up 7% reported in ore concentrates by 

Henderson (1917) and abundant stibnite reported from the Golden Treasure lodes by 

Downey (1928) and Suggate (1957). A discrete antimony-bearing lode, the Bonanza lode, 

was described from Aulds Creek by McKay (1883b) and Williams (1974, p. 31) noted that at 

the Blackwater mine, a discrete stibnite lode was believed to have been found in the country 

rock not far from the main lode. Recent reconnaissance geochemical exploration for 

antimony in the Reefton Goldfield (Riley & Ball 1971, 1972a, 1972b; Viljoen 1972) highlighted 

a few potential targets where small resources might be found. 

Assessment 

We suggest a 265% probability of resources equivalent to the model size, equating to an 

estimated resource of 10,600 t Sb. 
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Figure 51 Location of antimony occurrences from the GERM database, and areas of rocks prospective for 
Vein Sb deposits. 












































































































































































































































































