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Geological S.etting 

The Upper Cenozoic (Pliocene-Quaternary) deposits are of two facies. 
The Tauranga Group of the inland area comprises predominantly 

volcanic sediments associated with Waikato River alluviation (e.g. Hinuera 
Sands, Taupo Pumice Alluvium), as well as greywacke gravels, peats and 
rare marine beds that have been encountered in drillholes at Frankton, 
Horotiu and Huntly. The Kaihu Group of the west coast are essentially 
coastal sands with rarer pumice siltstones and peats. All beds of both 
areas are near-horizontal, but contain a number of · erosional uncon­
formities that record changes in sea or river base level, and/or volcanic 
sediment supply. 

�3�X�P�L�F�H��
A major eruption near Taupo about 130 A.D. caused pumice to flood 

down the Waikato River, and this is now present at a number of places 
within the river valley. Schofield (1965) has shown that the sorting action 
of the river caused the deposition of rhyolitic sand in the central valley, 
with pumice on the flanks and up the valleys' of tributary streams. Quite 
large amounts of fine pumice have been worked from pits at Melville 
(Hamilton) and Horotiu for use in sandsoap and in filling; and larger lump 
pumice for insulation and light-weight concrete were once worked at 
Rangiriri. 

The demand for fine pumice will continue, but the supplies are not 
inexhaustible. Those of lump pumice have already virtually given out in 
the Waikato, and it has been necessary to go further afield-to the Hunua 
Basin and Wanganui or Mokau Rivers for fine pumice, and to the 
Wanganui River or to the Central Volcanic Region (currently, for 
example, near Rotorua) for lump. 

�6�D�Q�G��
Sand is widely available from the Waikato River bed, and large plants 

have been established at Hamilton, Mercer and elsewhere. Sand can also 
be obtained, with a pumice impurity, from the widespread Hinuera sands 
of the Hamilton Lowlands and upper Hauraki Plains. (Schofield, 1965). 
This is already used widely as fill material; and a cheap means of separat­
ing unwanted pumice from the rhyolite-obsidian-quartz-feldspar-ferro­
magnesian residue would ensure a literally endless supply in . the future. 

Extensive deposits of Kaihu sand exist along the coast (Kear, 1964). 

�,�U�R�Q�V�D�Q�G�V��
Although the ironsands to be used in the proposed steel industry are 

outside the Waikato Region (on the north side of the Waikato Heads) the 
many coastal Kaihu deposits to the south of there represent important 
reserves for the future. 

Major deposits exist at Kawhia, Taharoa, and perhaps Mokau, with 
minor deposits at Raglan, Aotea and Marakopa. These aggregate at least 
300 million tons of concentrate, in sands averaging 8 per cent, or better, 
of the ore mineral titanomagnetite. Additional tonnages will exist in lower 
grade sands, and, probably, in buried rich sands at some localities (Kear, 
1965). 
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These latter rich sands appear to have been formed as marine or 
littoral concentrations at a time when sea level was 135 ft., or slightly 
more, higher than at present. In all cases, the titanomagnetite is assumed 
to have been derived by attrition from hornblende andesites of Mt. Egmont 
and similar extinct volcanoes as far north as Kawhia, and perhaps Raglan 
(Kear, 1965). 

The closeness of the ironsand industry is important to the Waikato, 
not only because the finished product will be cheaply freighted, but also 
because Waikato coal, limestone, and perhaps refractories will be used in 
the mill. 

The titania impurity in these iron ores, representing 8-9 per cent of 
the concentrated mineral, has prohibited use until the post-war develop­
ment of new pre-reduction processes. 

This impurity will be concentrated in the iron slag, and may be used 
in th.e future as a source of titanium white, or even titanium. 

A much smaller vanadium impurity may also prove usable. 

Peat 
Peat areas are extensive in the Waikato Lowlands. They mostly repre­

sent depressions in the extensive surface . of the Hinuera sands, which 
were originally poorly drained and damp. Once peat growth began, it con­
tinued, and formed raised bogs. Recent attempts of Rukuhia soil station to 
control peat drainage, and to farm more than the fringes of swamps, have 
proved successful. 

Peat, however, is also a useful "mineral" product. It has recently been 
harvested and bagged for sale, and large quantities are available for the 
future. 

Natural Gas 
Peats and buried peats are potential sources of marsh gas. In New 

Zealand, such gases have been commonly encountered in drillholes, up to 
a few hundred feet in depth, particularly near hot spring areas (e.g. 
Helensville, Hauraki Plains). All are essentially of methane, with the 
possibility of minor amounts of higher hydrocarbons, presumably when 
the temperatures become highest. 

Such gases are known to exist subsurface at Horotiu, from depths 
approximating stratigraphically to the Pliocene-Pleistocene contact. Peat 
and lignite beds are not uncommon (Hetherington, 1915). 

UPPER CENOZOIC VOLCANIC MINERAL DEPOSITS 
Geological Setting 

The Waikato Basin is on the fringe of the Central Volcanic Region of 
the North Island, and the distal portions of ignimbrite sheets reached this 
area from there, even as far north as Ngaruawahia (Kear & Schofield, in 
press). Local volcanoes are predominantly basaltic, although andesitic 
rocks exist as the earlier episodes of Mounts Pirongia and Karioi in the 
west, and represent the bulk of volcanism in the east (e.g. Pukekamaka, 
Tahuna, Kiwitahi and Maungatautari). The well established trend of 
younger and more acidic volcanics being in the east, is shown here. · 

The economic potential of the volcanic rocks is mainly ' as' . bulk 
materials; but the volcanic activity also emplaced mineral lodes, as 'at 
Te Aroha, and has hot water as a residual effect. 
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Aggregate 
Basalt tends to make the best aggregate. 
That of Smeeds Quarry near Tuakau is the best known, but others 

have been worked widely as at Ohuka Valley, Karamu, Raglan, Te Kawa, 
and Turitea Stream on the southern flank of Pirongia. Nearly 70,000 tons 
of basalt are worked annually. 

Andesite quarries are present in the east from Mangatarata to 
Maungatautari, on the western side of the Hauraki Plains, and are very 
commonly present on western flank of the Coromandel Ranges to the east 
of the Plains. Andesites are slightly but only slightly inferior to basalts, 
and over 30,000 tons are produced annually. 

Additional deposits are limited to flows in areas mapped as basalts or 
andesites on geological maps. Even in such areas, most rocks are frag­
mental (e.g. Pirongia Mountain) and careful prospecting must precede 
the selection of a quarry site. In some areas, volcanic rocks may have been 
inferred from surface form alone, and are not necessarily present (e.g. 
near Koromatua, Kear & Schofield, in press; 1965). 

Lightweight Aggregate, Perlite 
Pumice (q.v.) is an admirable material for lightweight aggregate. 

However, future trends are towards "expanding" a rock, by heating, to 
increase its volume and reduce its density. 

In the Waikato, the need and desirability of turning to such materials 
as argillite and bloating clays has not yet arisen. A plant at Atiamuri 
expands a glassy rhyolite, "perlite" (Thompson et al., 1954), to ten times 
its original volume by heating it to 1,000°C. It processes about 1,000 tons 
annually. Further perlite deposits are known in the Central North Island 
and in the Coromandel Ranges. 

Expanded perlite can be used in insulation, plastering, and in horti­
culture. 

Building Stone 
Although limestones have also been used, ' most Waikato building 

stones are volcanic. They are especially suited to the modern trends to­
wards rough, angular or irregular blocks in which each has its own indi­
vidual colour. The ignimbrites from Hinuera, Putaruru and elsewhere, and 
the hot-spring highly-coloured rocks from such places in the volcanic 
region as Atiamuri, are all ideal. They find markets well beyond the 
Waikato. 

The Coromandel "granite", a tonalite, will no doubt long be used as a 
tomb-stone, along with other imported and polished varieties, but the 
trend of the immediate future is to decorate with rough surfaced or rough­
cut New Zealand materials, and the Waikato can supply many of these. 

Ignimbrites account for about two-thirds of the annual output of 
nearly 4,000 tons. They are easily cut, and have been given the honour of 
being imitated in cement. 

Non-Ferrous Metals 
Although the Coromandel Ranges are only on the fringe of the 

"Waikato", a resurgence of mining activity there must have an effect on 
the Basin itself. The success of the prospecting at Tui base-metal Mine, 
Te Aroha, is important. It has found over 100,000 tons of zinc-lead ore, 
and development continues. It may cause the prospecting of other base 
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metal and gold-silver areas of the Hauraki (Coromandel Ranges) Gold­
field. This has as good ore potential as anywhere in the country, and better 
access than any alternative. 

Hot Water - Steam 
Hot water, and even steam, could be an important "mineral" of the 

future. Many drillholes in the Waikato have found warm or hot water­
especially near the known hot springs of Whangape, Waingaro, Te Aroha, 
Matamata, Okoroire and elsewhere. Some areas, however, show no obvious 
signs of surface warmth. Warm groundwater is widespread at Orini, and 
has been usefully obtained (72°-86°F.) in driIlholes below 500 ft. at 
Frankton and in the centre of Hamilton. (Kear, 8chofield & Kermode, 
1965; Schofield, in press). 

The heating of offices and swimming pools, and the community heat­
ing of houses, may come to depend more upon warm or hot water from 
the ground in the future, so long as its development costs prove competi­
tive with more conventional means. The distribution of hot water is not 
understood as yet, but may well be connected with extinct voIcanism. 
Reports refer to hot water in drillholes at Horotiu, and the possible occur­
rence of a buried extinct volcano at Kerepehi in the Hauraki Plains (Kear 
& Schofield, in press) suggests that deep drilling there and elsewhere 
might find hot water, or even steam, at economic depths. 

Geothermal steam is causing a revolution in thinking of energy pro­
vision throughout the volcanic countries of the world, and the finding of 
hot water and steam, even in areas where there are no immediate signs of 
geysers, hot springs or volcanoes, is a great challenge for the future. 

MINERAL DEPOSITS OF ALL ROCKS 
Ground Water 

Ground water is of prime importance in an agricultural region like the 
Waikato Basin. It has a potential far in excess of present usage. Although 
no figures of value are available, it is probably the Waikato's most import­
ant mineral resource and one in which future expansion is simple and 
attractive. 

The occurrence of ground water is adequately described elsewhere 
(Taylor, 1935; Schofield, 1956; in press). Variations are too local to give 
adequate treatment here, but the main facts may be summarised: drill­
holes in most flat areas of Taupo or Hinuera sediments usually find ground 
water in large quantities quite close to the surface, although sites near 
peat swamps may yield water with a high iron content; drilling into the 
hills within the central Waikato lowlands, i.e. of older Tauranga Group 
sediments, usually produces a reasonable flow of good water, from some­
what deeper depths than in the case of the younger deposits; and drilling 
elsewhere has very variable results-e.g. excellent in limestones 
encountered below water table, good in Tertiary sandstones and in 
volcanics, but poor in greywackes, argillites and Tertiary mudstones. 
Water can be found in the weathered zone on greywackes and argillites, 
but only in quantities of up to 200 gallons per hour. 

Ground water is used for farm homestead supplies, for animal water 
troughs, and for general farm use. It is used in industry and for town 
supplies at Ngaruawahia, Huntly, and elsewhere. 

Its greatest potential, however, probably lies in its use for spray 
irrigation (Annett, 1951a, b), to obtain even higher summer production of 
grass, etc. 
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Clay 
Fireclay has been described above under Tertiary Mineral Deposits, 

and that account covers the local Huntly brick industry. 
Clays for making pipes and bricks are not particularly uncommon; 

and an efficient small plant, established at Ngaruawahia, ensures an 
adequate supply of field tiles to the Waikato. It uses a young local alluvial 
clay, which is essentially derived from Mesozoic argillites. 

If additional brick or pipe plants were contemplated in the future, 
they would probably use weathered argillites, such as are present in most 
of the western and central ranges of hills, as their main material. The 
higher alumina coal measure clays could be used as additives. 

PRODUCTION SUMMARY AND PROSPECTS 
The following table shows the appropriate tonnage and value figures 

for the 1965 mineral production: 

Groundwater 
Coal 
Aggregate and sand: 

(a) building 
(b) roads 
(c) sand for industry 

Limestone: 
(a) agricultural 
(b) industrial 
(c) cement, with marl ... . 

Clays ... . 
Serpentine 
Building stone 
PerIite 
Pumice 
Peat 
Warm Water , ... 

Total 

Approximate 
Tonnage 

Very High 
1,257,000 

400,000 
1,360,000 

130,000 

122,000 
23,000 

120,000 
52,000 
15,000 

4,000 
1,100 
1,000 

? 
? 

3i million 

Approximate % of Total 
Value for N .Z. 

Very High ? 
£3,600,000 47% 

£280,000 7% 
£600,000 7% 

£50,000 50% 

£120,000 7% 
£50,000 48% 
£45,000 10% 
£30,000 15% 
£20,000 12% 
£17,000 90% 
£13,000 100% 

£1,000 1% 
? ? 
? ? 

£4.8 million 20% 

On the basis of present output, the Waikato is one of the most 
important mineral regions in New Zealand. Its most important mineral 
products-ground water, coal, aggregate and sand, limestone and clays 
are all present in such quantities that expansion is possible. In every case 
expansion, perhaps spectacular, seems likely. Although deposits of serpen­
tinite and pumice are limited, there may well be expansion in the pro­
duction of building stone. 

Although perhaps strictly outside the Waikato, the proposed steel 
industry, based on the Waikato Heads ironsand deposit, is likely to 
influence the Waikato mineral industry profoundly; and the successful 
prospecting for zinc and lead at Te Aroha might herald the beginnings of 
a new era in New Zealand's premier metalliferous region-the Hauraki 
Goldfield. Success there could affect the Waikato indirectly. 

Although the three recent dry holes have reduced hopes of oil, hot 
water from deep drilling is a mineral with a speculative future for the 
heating of commercial buildings and communal home services, and natural 
gas has been located, in at least small quantities, at Horotiu. 
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