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Reporoa, Broadlands, Tauhara, Orakei Korako, and Te 
Kopia in the central volcanic region of the North Island, 
and at Ngawha in Northland. At Broadlands the pro
duction potential of wells already drilled is about 130 
MW, and other wells are being drilled. 

Technical studies carried out in New Zealand indicate 
that capital costs per kW for small geothermal power 
plants are at least as cheap as those for large plants, 
making the former attractive for developing countries 
and isolated districts. Estimates of power-life of geo
thermal systems are not yet possible, but studies of the 
effect of draw-off rate show that a maximum power-
life is obtained if wellhead pressure is allowed to fall 
to 75 p.s.i.g. over the life of a field. From a hot-water 
geothermal reservoir power output can be increased for 
the same rate of production if the steam-water mixture 
is conveyed to the powerhouse in a single pipeline and 
separated in two stages. 

More than 500 shallow wells have been drilled in 
Rotorua and a few in Taupo to tap hot water and steam 
used in conjunction with heat exchangers to provide 
space heating and hot-water supplies for domestic and 
commercial users, for drying of timber lucerne, grow
ing of mushrooms and fruit, and hydrotherapy in the 
treatment of patients. 

Permission has been given to a Japanese group to 
make a feasibility survey, based on a study of the 
Broadlands field, of the possibility of using geothermal 
energy in the production of heavy vrater. 

Hot spring discharges at localities in both islands 
have been augmented by drilled wells to extend facil
ities at swimming pools for public use. A recent devel
opment in the Bay of Plenty near Tauranga has been the 
drilling of wells to obtain warm water for public and 
private swimming pools in areas A^ere the subsurface 
gradient is 1.5-4 times normal. 
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MINERAL TRADE IN CIRCUM-PACIFIC REGION 

Few nations are endowed with all the mineral 
resources needed to maintain a vigorous economy. 
Domestic resources must be augmented for foreign sup
plies. 

The Circum-Pacific region, vtith its rich mineral 
endowment and relative proximity to many mineral 
importing centers, accounts for a large segment of inter
national mineral trade. In 1971, the value of all 
mineral commodities exported and imported by 
Circum-Pacific countries totaled $24.0 and $25.4 bil
lion respectively. These totals amounted to approxi
mately 32% of total world mineral exports and 34% of 
imports. Much of this mineral trade remained within 
the region. In 1971, the value of trade between Circum-
Pacific partners amounted to approximately $12.2 
billion. 

The impact of the Circum-Pacific countries on 
mineral trade is further illustrated by trade in selected 
metallic ores, concentrates, and metals. The region 
traditionally has produced and exported large quantities 
of copper and tin. In 1971, the region accounted for 
about 46% of world copper exports and supplied about 
85% of world tin exports. Indonesia, Malaysia, Thailand, 
and Bolivia accounted for almost all of this total. 
Nickel also has been a traditional export commodity of 
the region. Canada and New Caledonia are the leading 
world producers of nickel and Canada is the largest 
exporter. More recently, increased demand, particularly 

from Japan, has resulted in large exports of bauxite 
and alumina, and iron ore and concentrates from Aus
tralia. 

The industrialized nations of the world not only 
have been the primary contributors to the demand for 
Circum-Pacific mineral resources, but also have been 
prominent in financing its mineral development. The 
types of foreign participation vary considerably within 
the region, including direct investment, long-term 
purchasing contract, and debt underwriting. 

The investment climate throughout much of the 
region generally has been favorable. This is illustrated 
by the rapid development of mineral deposits in Aus
tralia and Canada. However, the possibility of a less 
favorable investment climate within the region and 
increased competition between mineral importers may 
raise the cost of regional investment. This could result 
in a shift of mineral activity to other areas of the 
world. 
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SOLAR DISTILLATION-PUERTO PENASCO EX
PERIENCE 

Since the late 1800s, there have been numerous 
attempts to develop economical systems for solar 
distillation. Initially these were simple single-effect, 
glass-covered stills. During the 1950s, as a result of sup
port from the Office of Saline Water of the U.S. 
Department of the Interior, many efforts to develop 
a multiple-effect solar still were undertaken. 

The University of Arizona developed a multiple-
effect, humidification-cycle, solar-powered distillation 
unit that was installed in Puerto Penasco, Sonora, Mex
ico, in 1962. This unit operated successfully until 
1965, when it was converted from solar energy to 
waste-thermal energy from a diesel-electric set. At the 
time of the discontinuation of its operation, it was the 
premise of the University of Arizona that the major 
obstacle to the development of an economical solar 
distillation system was inadequate low-cost materials 
that would provide a reasonable service life in a solar-
energy application. 

With the current renaissance of interest now in solar 
energy, it is hoped that the necessary long-term 
development programs will be established to improve 
the probability of successful solar-energy applications 
in the future. The paper presents some thoughts as to 
the direction in which future research should go. 
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STRUCTURAL STYLE AND HYDROCARBONS OF 
BASS, GIPPSLAND, AND OTWAY BASINS 

The Bass, Gippsland, and Otway basins lie mainly 
offshore southeast of Australia. Offshore fields in the 
Gippsland basin contain recoverable reserves of approx
imately 8.0 Tcf of gas and 1.7 billion bbl of oil and cur
rently supply two thirds of Australia's oil requirements. 
No commercial hydrocarbons have been discovered in 
the adjacent Bass and Otway basins. 

The basins were created during the Jurassic to 
mid-Cretaceous continental breakup of Antarctica, 
Australia, and New Zealand. Their initial tectonic 
framework was primarily tensional with basining 
achieved by normal faulting. 


