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This summary of international nonfuel mineral exploration activities for 1997 draws upon available data from literature, industry, and U. S. Geological Survey (USGS) specialists.  Data on exploration budgets by region and commodity are reported, significant mineral discoveries and exploration target areas are identified, and government programs affecting the mineral exploration industry are discussed.  Inferences and observations on mineral industry direction are drawn from these data and discussions.
Statistical Interpretation of International Mineral Exploration for 1997
Data compiled by Metals Economics GroupInformation from Metals Economics Group’s Strategic Report 1997 study.  Metals Economics Group, PO Box 2206, Halifax, Nova Scotia, Canada B3J 3C4; Phone 902-429-2880 or Fax 902-429-6593. (MEG) are the principal source of statistical information reported in this summary of worldwide exploration budgets for precious and base metals and for nonferrous and industrial mineral targets for 1997.  While the MEG report provides a valuable indication of planned exploration activities for 1997, it does not report figures reflecting actual exploration expenditures.  Rather, MEG data are for planned exploration budgets of selected companies.  MEG estimates that their survey results cover 79 percent of 1997 world exploration budgets.  Data are not included for companies with budgets of less than US$2.9 million, for those which chose not to participate in the MEG study, for private companies which do not publish figures, and for government-funded exploration activities.  
Temporal interpretations of these data, such as trend analyses, should be done with caution because the number of mining companies surveyed by MEG varies with time and companies included in the survey change on a year-to-year basis.  Inferences and observations in this article are based upon compiled information from MEG that is supported by additional literature, industry contacts, and USGS specialist data.
The total commercial international exploration budget for nonfuel, nonferrous metal targets in 1997 of $5.1 billion was estimated by MEG to be 11% higher than the corresponding budget for 1996.  For the 279 companies canvassed by MEG in their 1997 study, the total amount budgeted for 1997 international exploration was $4.03 billion (64.9% for gold, 27.1% for base metals, 6.1% for diamond, and 1.9 % for other minerals).  Figure 1 shows 1997 planned worldwide exploration spending by region.
MEG “regions” reflect a mixture of individual countries, continents, and other groupings, but they are reported consistently on an annual basis and provide a means of tracking the flow of budgeted exploration expenditures from year to year.  Regional allocations were Latin America, $1,170 million; Australia, $673 million; Africa, $663 million; the Pacific region, $440 million; Canada, $436 million; the United States, $365 million;, and the rest of the world, $283 million.  The largest budgetary increase was $245 million in Africa, followed by a $207 million increase in Latin America.  The largest proportionate increase in budget between 1996 and 1997 took place in Africa, an increase of 58%.  Budgeted exploration spending in other regions, except Canada, increased marginally. In terms of world percentage, Africa and Latin America continued to show increases, while Australia, Canada, the Pacific region, and the United States showed decreases. 
Based upon the MEG data supported by other available information, there was an apparent increase in overall mineral exploration budgets for the fifth year in a row.  Budgets for Latin American and African exploration continue to increase, while U.S. and Canadian exploration budgets continue to experience a decline in terms of world percentage.  The number and exploration budgets of junior mining and exploration companies continued to increase in 1997.   Figure 2 summarizes MEG exploration data for the period 1993 to 1997.
The search for gold continued to dominate minerals exploration in 1997, accounting for 64.9% of the exploration budgets surveyed by MEG.  Gold exploration has increased each year since 1993.  The scandal involving the falsification of sample data at the Busang project in Indonesia and at other sites during 1997 made it more difficult for junior explorers, the main source of the recent increase in exploration activity, to acquire gold exploration capital from investors or lending institutions.  By the end of 1997, gold prices had fallen below $300 per oz, further affecting the exploration for gold targets.  While the total budgeted amount for base metal exploration remained stable in 1997, the percentage for base metals exploration dropped from 30.8% in 1996 to 27.1% in 1997, perhaps reflecting the current abundant supply and lower prices of these metals in 1997.  Copper continued to be the dominant base metals exploration target; a predicted copper surplus as a result of expanded mine production and new large mines in Chile may decrease the search for copper targets in the short term.  Exploration budgets for other minerals continued to decline in terms of world percentage, but diamond exploration remains strong in Africa, Canada, and Australia.
U.S. exploration activity in 1997 continued a 10-year trend of remaining relatively stable on a total dollar basis while shrinking on a world percentage basis over the last six years.  Figure 2 shows that while the amount budgeted for minerals exploration in the United States in 1997 was close to that spent in 1993, budgeted mineral expenditures as a percentage of the world total has decreased from about 20% in 1993 to 9% in 1997. The share of exploration expenditure continues to shift away from the United States in favor of foreign projects.  Many countries have revised their mining laws, offered incentives for foreign investment, and, in some cases, opened up areas previously not available for exploration.  In contrast, the United States (excluding Alaska) is a relatively mature exploration province where recent legislation requiring a flat $100 annual claim fee has resulted in decreased exploration activity by small prospectors.  Recent technological improvements have generally improved the economics of mining operations in the United States, but the permitting process and environmental requirements in the United States are still perceived by some mining companies as restrictive, time-consuming, and costly to accommodate.  Such perceptions have resulted in the shift of some exploration activities away from the United States to other areas.  For example, Phelps Dodge, ASARCO, and BHP Minerals have reduced or curtailed domestic exploration during the past year.
Technological advancements in ore processing have also ignited the resurgence of gold exploration in developing regions.  The application of heap-leaching technology has redirected exploration efforts to lower-grade disseminated gold deposits recoverable by bulk-mining methods.  Africa, Latin America, and the countries in the Pacific region have shown potential for occurrence of this kind of deposit, and exploration has increased in each of these areas.
Associated with improvements in gold recovery technology is a gradual refocusing of interest in the search for large tonnage, low grade deposits.  Heap leaching, bulk mining, and carbon technologies as applied to low grade gold deposits (including old tailings areas) have increased the amount of material available for economic recovery.  Gold exploration is now focused on geologically favorable areas such as thrust plates, acid volcanic rocks, and collapsed caldera structures.  Current technology allows for the detection of such geochemical indicators as carbon, pH change, and alteration haloes indicative of heat cells.  The search for deposits at considerable depth or offshore has been made easier by recent technological advances.
The political, technological, and geologic factors discussed above suggest reasons for the trend in exploration activity since 1991 away from industrialized countries toward developing countries.  Figure 3 shows this trend in terms of percentage of planned exploration budgets.
The decline of metal prices toward the end of 1997 caused some exploration companies to curtail efforts or rethink future plans.  The MEG forecasts 1997 to be the “high water mark” for exploration spending for this decade.  Whether this is proven true in large part depends upon whether the current low price levels for many commodities are temporary or longer term, and how the industry adjusts to current prices.
Regional Exploration Statistics
Exploration activities are inexorably linked with significant international events.  Such events often have regional impacts, so a regional assessment of exploration activity is appropriate.  The regional designations considered in this summary have been used consistently for exploration analyses conducted by the USGS over the past three years.  While these “regions” reflect a mixture of individual countries, continents, and other groupings, they are reported consistently on an annual basis and provide a means of tracking changes in budgeted exploration expenditures from year to year.  
Latin America.  For the fourth consecutive year, Latin America (Mexico, Central America, and South America) had the greatest amount of budgeted exploration dollars.  Exploration was stimulated by continuing clarification and refinement of mining laws, ongoing privatization of government-owned companies and properties, and improvement of investment laws to accommodate foreign and private interests.  Exploration spending in Latin America accounted for 29% of the total budget for all companies surveyed by MEG.   Budgeted spending for exploration increased from $963 million in 1996 to $1.17 billion in 1997.  Countries with the greatest exploration activity, in descending order by activity, included Mexico, Argentina, Peru, Brazil, Chile, Bolivia, and Cuba.   Gold was the principal exploration target metal, but copper and silver were also of interest.  
Most Latin American countries appear to have recovered from the financial crisis and Mexican peso devaluation of 1995, and began 1997 in a strong position.  Metals production and exploration interest in Mexico continued to show strength, and production of industrial minerals improved from the 1995 slowdown caused by a recession, weakening of domestic demand, and suspension of much domestic construction activity.  Recovery was helped by an influx of hard currencies for both export and investment in the mineral sector.  Privatization of mining properties continued, and Mexico was reported to have over 300 international companies conducting mineral exploration or production.  
Central American countries focused increasingly on the formulation of mining laws suited to the problems of their geographic relief and tropical climate.  Involvement of international environmental organizations in this process in Costa Rica was cited by some mining companies as the reason that they put exploration plans in abeyance.  Large copper deposits were delineated in Panama, and exploration for gold and base metals continued unabated.  Numerous Canadian junior exploration companies are actively exploring Cuba, primarily for gold and base metals.
South America continues to attract the greatest amount of exploration interest, both in terms of dollars and activity.  An annual Mining Journal survey of executives from leading international mining companies (Mining Journal, September 12, 1997, 111 p.) ranked the South American countries of Chile, Brazil, Peru, and Argentina at the top of its favorability rating.  Appeal is reportedly based on the geologic potential, property value, ease of doing business, and political stability of these countries.
Australia.  As shown in figure 2, exploration budgets in Australia accounted for 16.7% of the world budget, compared with 18.9% in 1996.  While Australia was able to maintain the second largest regional exploration budget in 1997 for the fifth consecutive year, budgeted spending for exploration in Africa was threatening to pass that of Australia.  The gold and base metal (primarily nickel, zinc, and copper) sectors were the areas of focus in 1997.  Principal areas of exploration during 1997 were the Gawler Craton of South Australia, the Mount Isa-Cloncurry mineral belt and Yilgarn area of Western Australia, and the Lachlan belt in New South Wales.
Native title claims threatened to curb some more advanced exploration activity and delay development of some Australian projects; new exploration efforts were generally not greatly affected (Resource Information Unit. Register of Australian Mining 1997/98, 66 p.).  The national Native Title Tribunal had accumulated over 550 native title claims resulting from the enactment of the Native Title Act of 1993, and by April 1997 had not resolved a single claim dispute in relation to a mining lease.  Parliamentary discussions on this subject were ongoing in 1997. 
Africa.  Africa continued its resurgence in mineral exploration and project planning begun in 1995, significantly increasing its budgeted exploration share to 16.5% in 1997 from 11.9% in 1996.  The increased attention has been attributed to 1) The World Bank’s efforts to encourage more progressive mining and foreign investment laws and to encourage exploration spending, 2) increased emphasis in Africa by Canadian junior mining companies, 3) changes in the political climate considered positive for exploration, and 4) the higher exploration potential for minerals in Sub-Saharan Africa resulting from a perceived reduced risk in this region (Mining Journal.  Jan. 24, 1997, p. 61-63).  While nations in both east and west Africa were actively promoting mineral development, Ghana, Tanzania, Mali, and South Africa experienced the highest levels of exploration activity in 1997, based on data collected for this study.  Canadian, South African, and Australian companies led exploration activity in Africa.  Gold, diamonds, and base metals (primarily copper) generated the most interest.
Pacific Region.  Budgeted exploration spending in the Pacific region increased by 6% from the record 1996 level, but decreased slightly to 10.9 percent of the world exploration budgets of the companies surveyed by MEG.  The Pacific region is now ranked fourth in minerals exploration, up from sixth in 1995.  During the early part of 1997, the Pacific region experienced a rapidly expanding consumer market, creating a high demand for metals in the region.  Exploration interest was greatest in Indonesia, the Philippines, and Papua New Guinea.  Exploration for gold and copper was predominant.
The Pacific region was particularly affected by the Busang scandal, at least on a short-term basis, although the MEG budget estimates don’t reflect this.  The junior exploration sector saw gold exploration expenditures severely reduced as investors withdrew support from more speculative ventures.  Falling gold prices toward the end of 1997, and a partial collapse of Asian stock markets at the end of 1997, suggest that Pacific exploration activity during 1998 could decrease, in spite of proposed Government regulations to prevent another Busang, continued improvement in mining and investment laws, increased privatization, and favorable geologic environments.
Canada.  According to MEG data, budgeted exploration spending in Canada for 1997 decreased $24.9 million to $436 million, with a corresponding decrease in percentage to 10.8% from the 1996 level of 13.1 percent.  A survey released by the Canadian Government (Natural Resources Canada. Mineral Industry Review, summer 1997), however, reported 1997 Canadian exploration spending at 1996 levels.  The difference can be explained by looking at the distribution of spending levels between senior and junior companies.  Junior exploration budgets increased in Canada from approximately 21 percent of the total exploration budget in 1992 to about 39 percent in 1997.  Most Canadian junior companies had 1997 explorations budgets less than $US2.9 million, the minimum cutoff for the MEG survey.  Spending budgets for senior companies in 1997 were down in both surveys, as some exploration resources were diverted to develop mining operations associated with the recent major discoveries of diamond in the Northwest Territories and nickel-copper-cobalt in the Voisey’s Bay region of Labrador.  Exploration remained strong in Ontario (gold), the Northwest Territories (diamond and gold), British Columbia (gold and base metals), and Quebec (gold and base metals).  Exploration for diamond, after spreading to almost every part of Canada several years earlier, continued primarily in the Northwest Territories.
United States.  Budgets for U.S. exploration increased slightly from $343 million in 1996, but percentage of world exploration share decreased from 9.7% in 1996 to 9.1% in 1997, possibly reflecting environmental delays, the declining price of gold, and resulting cost containment measures taken by mineral exploration companies. The Gold Institute reports similar projections, showing a 2 percent decrease in domestic gold exploration by surveyed companies from 1996 to 1997.  Based upon MEG data, the United States has shown a steady decline in exploration share since 1992, when it accounted for 21.4% of exploration activity.  States showing considerable exploration activity (in order of activity) include Nevada, Alaska, Arizona, and Idaho, primarily for gold. 
Over the past 20 years, heap leaching, carbon in pulp, and other technological improvements have encouraged exploration for low-grade, disseminated Carlin-type gold and silver deposits found in the continental United States (Nevada, Arizona, California, and Utah).  Initially, most deposits of this type were mined close to the surface in open pit mines.  Recent discoveries tend to be located at deeper levels.  There is a growing trend to develop underground mines to extract refractory ores that can be more expensive to mine and process.  The Gold Institute reports that 22 percent of gold production from its 1996 survey respondents came from underground mines; by 2000, about one third of U.S. gold production is expected to come from underground operations (The Gold Institute.  Annual Exploration Survey of U.S. Gold Producers, October 1997).  
Rest of the World.  Exploration budgets for the rest of the world (including Europe, Asia, and the former Soviet Union) increased by $24 million in the MEG 1997 survey, but remained about 7% of world share on a percentage basis.  Mineral exploration in Europe was encouraged by various incentives, including continued privatization, liberalization of foreign investment laws, and increased repatriation of profits, and the transformation of the mineral industries of Eastern Europe and Central Europe into market-oriented, profit-driven enterprises.  During 1997, Turkey faced environmental challenges related to the cyanide leaching of domestic gold deposits.
Commodity Trends
The percentage of exploration directed at primary gold targets continued an increasing trend, reaching about 65% in 1997 (see Figure 4).  This reflected the highest percentage directed to gold since 1989.  MEG indicates the fourteen largest international exploration budgets for gold ranged from approximately $45 million to $120 million per company.  The Gold Institute (Annual Exploration Survey of U.S. Gold Producers, October 1997) reported that 71% of 1997 gold exploration efforts by U.S. companies would be directed overseas, principally to Latin America, Australia and the Pacific, and Canada. 
Based on MEG statistics, the overall percentage of base metals exploration expenditures decreased from 30.8% in 1996 to 27.1% in 1997.  Copper exploration constitutes about two thirds of the base metals exploration budget, primarily in Latin America and the Pacific region.  The nine largest exploration budgets for copper range from about $20 million to $71 million per company.  A predicted surplus in the copper market, derived from capacity increases at expanding producers and large new mines, may dampen the search for copper in the short term. 
The 1993 discovery of the Voisey’s Bay deposit in Canada triggered reassessment of traditional nickel massive and disseminated sulfide exploration models, resulting in increased interest in nickel exploration.  Interest was greatest in Australia and Canada.  Nickel inventories increased and prices dropped in 1997 in response to increased exports from Russia and an increase in the scrap-to-primary nickel sales ratio.  Future production from developing mines, increased Cuban nickel production, and weakened Asian demand may further reduce exploration interest in nickel in 1998 (The Northern Miner, December 22-28, 1997, p. 6).
Exploration for lead/zinc deposits was also greatest in Australia and Canada, with some interest in selected areas of Latin America and the Pacific region. Significant quantities of silver have been reported associated with gold prospects in Latin America, the Pacific, Russia, Europe, and the United States.  
Proportionate allocation for targets other than gold and base metals has continued to decline since 1993, when they attracted about 18% of the total exploration budget.  In 1997, these targets attracted about 8%. Diamond-related exploration contributed 6.1% of the total exploration budget in 1997.  The four largest diamond exploration budgets ranged from about $14 million to $90 million by company.
Analysis of Exploration Activity
Information on approximately 1200 exploration targets in 1997 was gathered from USGS commodity, country, and mineral-resource specialists, industry contacts, and trade journals.  Regional distribution of these exploration targets is shown in figure 5, based upon the number of projects reported for each region. Using this information, 100 significant exploration sites were selected for Table 1 based on the following criteria:
	The high level of exploration activity at the site, determined either by level of drilling activity or exploration investment;
	The large amount of resources delineated;

The high potential for near-term development, based upon reported tonnage and grade estimates.
Each of these sites represents a new or recent discovery, delineation of a new ore zone, or a significant increase in resources reported in 1997.  Sites undergoing preproduction development or currently producing were excluded from this list, unless significant reserves/resources were delineated in 1997 by exploration activity.
It should be noted that the number of sites having exploration activity within a country does not necessarily correspond to the amount budgeted for exploration within that country.  Australia, which ranks second in terms of dollars budgeted but last regionally in terms of number of project sites, illustrates a region where exploration activity is relatively mature.  Budgets for advanced projects are generally higher as companies expend higher amounts per site for feasibility and development work.  Canada, on the other hand, represents a region where numerous junior companies are exploring, but few sites as yet warrant large capital expenditures.  Junior companies spending less than $2.9 million for exploration were not included in the MEG budget estimates, but have been included for the most part in the site data.  Canada ranks second after Latin America in terms of number of sites being explored, but ranks fifth in terms of total dollars budgeted.
As shown by Table 1, gold continues to dominate the list of reported exploration activities in 1997.  Of the 100 selected sites reported in Table 1, 71 are primarily gold targets, 10 copper, 8 nickel, 5 silver, 2 diamond, and 4 other commodity targets, based on the relative value of the commodities at each target.  Latin America (Mexico, Central America, and South America) represents the area with the greatest amount of exploration activity in terms of both dollars and number of sites.  Table 1 suggests that a large proportion of exploration activity taking place around the world is by junior companies, which typically are the first to explore an area, stake the area or develop a lease agreement, and perform initial exploration.  Additional partners are then invited to share in the capital necessary for development in exchange for an interest in the property, or the junior company may opt to sell the property.  While resource estimates reported in table 1 are based on preliminary estimates at various stages of verification, should these resources be verified, they would add over 250 Moz of gold, 410 Moz silver, 80 Mt of copper, and 10 Mt of nickel to the world’s identified resources for these commodities. 
Africa.  Gold accounted for approximately 69% of the reported African exploration projects, diamond accounted for about 14%, and copper accounted for about 8%.  Other metals actively being explored, in order of significance, were nickel, titanium, cobalt, lead, zinc, and platinum-group metals.  Most diamond exploration and development focused on the southern African countries of Angola, Botswana, and South Africa, with early exploration work proceeding in west central Africa.  Exploration for gold concentrated on the Sub-Saharan African countries of Burkina Faso, Ghana, Mali, Niger, Tanzania, and Zimbabwe.  Many African nations were actively promoting mineral development.
Most African exploration projects are in the early drilling stages, primarily by Canadian junior companies.  Feasibility assessments are ongoing at the Tenke Fungurume copper-cobalt deposit in the Congo (Kinshasa), the Wassa gold project in Ghana, the Touba Biankouma nickel-cobalt deposit in the Ivory Coast, the Sokake heavy minerals deposit in Kenya, and the Bulyanhulu gold and Kabanga base metals deposits in Tanzania.  The 1997 discovery of a new zone at the Tenke Fungurume site reportedly doubled the copper-cobalt resource at this site, raising the potential for a large increase in cobalt output if the project comes into production as planned in 2001-02.
Australia.  1997 was a year of change for Australian mineral exploration.  At the beginning of the year, exploration activity was at its highest level since 1992, and many projects were in various stages of development.  A feasibility study was begun to investigate development of the West Angeles iron deposits of Western Australia.  The search for gold in the Gawler region of South Australia heightened with the reported discovery of the Tunkillia prospect in late 1996 and the introduction of calcrete geochemical sampling as an effective first pass tool in a sand-covered environment (Register of Australian Mining, 1997-98, p. 42).  Exploration activity suffered toward the end of 1997, however, from the Busang revelations, and lower metals prices resulted in the cessation of development plans for several priority mining projects.  Several Australian nickel projects that had previously announced development plans all experienced difficulties that yet need to be overcome before they can be brought into production.
Canada.  Exploration activity in Canada continued at a high level in 1997 for gold, base metals, and diamond.  The Canadian Government (Natural Resources Canada.  Mineral Industry Review, summer 1997, 74 p.) estimated that exploration expenditures in 1997 would remain at the high 1996 level of about C$876 million. Senior exploration companies forecast spending of approximately C$542 million and junior companies about C$334 million.  Exploration for diamond in Newfoundland is expected to decline in 1997 as expenditures are being shifted to develop mining operations.  Ontario, the Northwest Territories, British Columbia, and Quebec generated the most exploration activity while Ontario, Quebec, and British Columbia benefitted from the highest exploration budgets.  Diamond exploration continued across Canada; the greatest activity was focused in the Northwest Territories.
Highlights for 1997 in Canada include further resource definition of the Voisey’s Bay nickel-copper-cobalt deposit, where exploration drilling continued to expand the limits of the Ovoid and Western extension sections and led to exploration associated with the South Voisey’s Bay discovery area.  Gold exploration focused on the Abitibi greenstone belt of northeastern Ontario, the Hope Bay and Nunavut regions of the Northwest Territories, and in Cadillac Township in Quebec.  Diamond exploration continued with the development of the Diavik project in the Lac de Gras region of the Northwest Territories.
Latin America.  During 1997, Latin America benefitted from continued high levels of exploration activity as improvement of foreign investment laws attracted worldwide interest.  Exploration focused on Mexico, Argentina, Peru, Brazil, Chile, Bolivia, and Cuba.  Gold was the primary target, but interest in copper and silver continued.  Investment was primarily used to further define newly discovered resources.
Mexico continued to host a large contingent of international mining companies (372).    Significant events in Mexico included the discovery of gold and silver mineralization at the El Sauzal and Delores properties in southwestern Chihuahua State.   Drilling continued to increase resources at the Agua Rica copper-gold property in Argentina.  The privatization of the large Antimina resource in Peru led to a promise by its new Canadian joint venture owners to invest US$2.5 billion to develop the property.  CVRD (Companhia Vale do Rio Doce) planned 1997 investment of about $20 million on exploration in Brazil, including the Salobo copper-gold project, with reported reserves of 7.5 Mt of copper and 13 Moz of gold.  Significant Chilean exploration programs underway in 1997 included exploration at the Chimborazo copper deposit, where more than 35,000m of drilling has been completed and infill drilling is ongoing to confirm deposit continuity, and at the Cerro Casale gold-copper deposit, where approval for a 2-year feasibility program was granted.
Pacific Region.  Exploration in the Pacific region continued in 1997 in spite of the Busang scandal.  Exploration remained centered in Indonesia, the Philippines, and Papua New Guinea, primarily for gold and copper.  Drilling confirmed substantial copper and gold resource increases at Grasberg in Indonesia and Wafi in Papua New Guinea.  Interest in the region was fostered by recent mining legislation, privatization, and favorable geologic environment.  The region has significant potential for both base and precious metals.
United States.  Exploration interest in the United States has been centered in Nevada and Alaska for gold, silver, and base metals, with additional interest in Arizona and Idaho.  Most activity was centered around active mining areas or historic mining districts.  In 1997, 163 U.S. exploration projects were reviewed; 43% were located in Nevada and 15% were in Alaska.  Of those considered, 74 were new for 1997.  The 1996 study considered 127 U.S. exploration projects; eight advanced to the development stage in 1997 and two initiated production.  About 85% of the 1997 projects were being actively explored and had not yet reached the development stage. 
A multi-million dollar airborne electromagnetic survey targeting southeastern Alaska was flown by the City of Wrangel in 1997. Exploration activity in this region has since intensified.  Study results are planned to be released by the U.S. Geological Survey at the National Mining Association meeting in October. 
Rest of the World.  Exploration in Europe and Central Eurasia remained stable as the economy of the region continued to improve and liberalization of mining and investment laws continued, allowing greater foreign participation.  Interest was highest, based on activity, in Kazakstan, China, Sweden, and Russia, primarily for gold and copper.  Exploration for diamond in Greenland, copper in France and Portugal, and base metals in Ireland and Spain are continuing.  The trend in the denationalization of state-owned industrial enterprises in Central Europe and Eastern Europe continued in 1997, with the focus on gold exploration and development.  In Kazakstan, all of the major mining and metallurgical enterprises are now under foreign management.
The Tien Shan fold belt in Central Eurasia continues to be a focus for mineral exploration. While many companies working in the region consider gold as their primary exploration target, a number of base metal projects are also being evaluated.   While exploration and development of this region is seeing improvement, the rate of economic recovery varies from country to country.
Government Programs
Some governments continue to offer incentive programs to stimulate mineral exploration and enhance the competitive position of domestic producers.  In 1997, incentives have taken various forms, including privatization, trade alliances, regulatory reforms, foreign investment provisions, and tax relief.
Investment in Africa has benefitted from the ending of sanctions against South Africa and civil unrest in Angola and Mozambique, privatization trends in Zambia and Congo (Kinshasa), and the liberalization of mining and foreign investment legislation in several African countries.  Merging of the dominant gold and platinum mining houses in South Africa continued in 1997, allowing South African firms to improve their competitive position and providing an opportunity for African-owned companies to be involved in the minerals economy of South Africa, in line with the Government’s Black Economic Empowerment initiative.  In Zambia, privatization of the state-owned Maamba coal operations and copper industry was expected to be completed in 1997.  The Government of the Congo (Kinshasa) has given DeBeers Consolidated Mines Ltd. provisional prospecting rights to large tracts of potential diamond-bearing areas in this country.  Burkina Faso has adopted new mining laws which include tax breaks for investors during prospecting and longer permit periods, opened up land for mineral prospecting, and provided tax breaks for mining support services.  
In Australia, native title issues remained unresolved, delaying advanced mineral project development in some cases.  Grass roots exploration was not greatly affected by native title claims.  The Australian Government capped the 1997/98 diesel fuel rebate to the 1996/97 level, an action which is predicted to affect mineral producers dependent on global markets, and those with lower-grade deposits or higher operating costs.  The Western Australia government announced plans to introduce a gold royalty effective in 1998.  During 1997, many mining companies consolidated both at a corporate level and in terms of landholding, and some Australian companies turned offshore for investment opportunities.
The Minerals and Metals Policy of the Government of Canada, approved in November 1996, is a landmark document incorporating the concept of sustainable development in federal decision making affecting the Canadian mining and minerals industry.  Its objective was to provide a framework for a cooperative effort among government scientists and industry to enhance industry’s competitiveness and promote environmental stewardship.  The Government reported plans to continue initiatives responding to issues affecting the Canadian mineral industry.  Native title claims were issues at some locations in Canada during 1997.
Privatization of the state-controlled mineral sector continued in many parts of the world.  Foreign management in the mining sector of Kazakstan is extensive.  In Russia, domestic and foreign investors are gaining control of a number of important mineral enterprises, but the fate of less well endowed enterprises remains uncertain.  A large factor impeding the survival of many smaller enterprises is the severe drop in demand for their output within the former Soviet Union.  A broad segment of mineral production, including the metals, industrial minerals, and mineral fuels sectors, is controlled in large measure by private investors, which are currently selling mineral-based products on world markets.  During the 15th National Congress of the Communist Party of China held in September 1997, China announced plans to accelerate the reform of state-owned enterprises implemented in the early 1990s.  Such plans move toward allowing increased foreign exploration and investment; thus exploration activities increased in areas previously inaccessible to foreign development.  Similarly, Mongolia revised its 1994 Mineral Resources Law and related Foreign Investment and Tax Laws in June 1997, in order to encourage foreign investors to participate in mineral exploration and development.  
The European Union (EU) offered various incentives, including tax relief, revised regulations, and less government involvement to encourage exploration.  In 1997, EU membership consisted of 15 countries, including Austria, Finland, and Sweden.  As tensions lessened in Eastern Europe, foreign exploration activity increased, stimulated by the need for foreign currency and domestic industrial resources for reconstruction.
Investment interest continued in Latin America, stimulated by continuing clarification and refinement of mineral legislation, foreign investment laws, and privatization.  Several Central American countries also focused on the formulation of mining legislation that would reduce erosional effects of mining in areas of steep slopes.  Mexico continued to reduce the amount of land held in its National Mining Reserve, which freed up land for exploration and development.  Amendments to the 1988 Brazilian Constitution allow the private sector to participate in joint-venture projects and deregulated mining investments.  Chilean officials advanced proposals to increase mining taxes as a means of accumulating funds for long-term investment when resources are depleted.  The Colombian Government proceeded with plans to privatize its mining sector.  Peru continued its privatization, capitalization, and joint-venture programs.
While a large part of the increase in exploration activity by junior mining companies in Nevada can be attributed to a favorable economy, another important factor has been changes in the Bureau of Land Management surface management regulations (Metals Economics Group, September 1997, p. 6-10).  Increased holding costs for mineral claims freed up land previously held by small intermittent prospectors or land-banked, allowing many juniors to acquire claims packages for active exploration at a time when domestic minerals markets were strong. 
Improved geochemical techniques allow exploration companies to search for gold at greater depths than previously possible.  Many of the recent discoveries in Nevada and Australia have resulted from drilling to depths exceeding 500 m.  The USGS recently developed a capability to directly map certain minerals (ilmenite, pyrite, monazite, certain clays and platinum-group elements, and gold associated with ilmenite) on the sea floor from a ship-towed platform.  A patent application has been initiated.  Such a technique may expand minerals exploration offshore.
The USGS collects and analyzes data on more than 100 mineral commodities, both in the United States and worldwide.  This article draws from both public and private sector sources and the knowledge and expertise of USGS commodity, country, and mineral resource specialists.  More detailed information on the material covered in this article may be obtained from the author, David Wilburn, U.S. Geological Survey, P.O. Box 25046, MS 750, Denver Federal Center, Denver, CO 80225-0046; Phone, 303-236-8747 ext. 337, Fax, 303-236-4208; E-mail, wilburn@usgs.gov.  For additional information on mineral commodities and foreign minerals activities, inquiries may be directed to Kathy Keys, 988 National Center, U.S. Geological Survey, Reston, VA 20192; Phone, 703-648-4961; E-mail, kkeys@usgs.gov.

